Appendix J

Nucleotide ClustalW Alignment of
Tetraspanin Family Members



RatCcDh37
HumCD532
MusCD53
RatCD5sZ2
BEovCD&3
HumCD&32
MusCha3
RabCD&3
RatCDaz
MkyCDE1
ChmpCD81
HumCDS 1
FRatCcD&Sl
TamCD8 1
HumCDS2
MusCDE82
MkyCDI151
HumCD151
MusCchI151
MacCDl1l51
HumcCoo=92
RatD&. 1A
HumilTME
MusL&
DrosLEL
DrosM&
MusHMSER
Zat PRPH
ChkPRPHI1
ChkPRPHZ
DogPRPH
MusDPRIPHZ
Rat PRPH
¥enPRPHS
HenPRIPHGS
¥enPRPHS
EovROM-1
HumROM-—1
MusSROM— 1
Dog3AS
Humzag
ShsShz3
Sh=S325
Shsgi23
ShsSM23
ShsTE7Z6
ApisF1393
CeBO05&3
CeCl4Aall
CeF53B6
ChkTM42F
Dro=Z29Fa
DrosZ9Fb
Dros3h
Dro=42Ea
Dros4ZEDL
Dro=4Z2Ec
Drosd4ZEg
Dros4ZEi
Dros4ZEL
Dros27E
Dro=566566
Dros203232
Dro=GHO7T
DrosLDls
DrosLD=92
HumMA=—2
HumMNET—-1
HumMET -2
HumMET-— 4
HumMET -5
HumMNET- 6
HumMNET -7
HumTHM<— A
HumTHM4—E
HumTM4—D
HumTHM4 22
HumTM4 55
MandD7 &
MandD107
MandEL11lS
MusTHM4— A
MusTmd=86
HumT & PNZ
MusT=s=pnS
RatTspnz
EovUOFPKI1A
HumUPK1A
SusUDKE1LlA
EcvUPKILE
HumUPK1E
MinkTI—-1
MUusUPKLE
RakUPKILE
XenUPILES
HenUDP1EZ

* =20 * 40 * a0

————————————————————— atggagaccaaacct—————————gtg———ataacot gt
————————————————————— atgooggtoaaaggagge————————————accaagtbgo
————————————————————— atgoocggtocaaaggagges————————————accaagbtgt

——atgoctgtcaaagdaggc—
——atgoocggtcaaaggaggo—
——atgocoggtcaaagdgaggt—

actaagtgc
accaagtgo
agcaagtgo

————————————————————— atgooggbtocaaaggaggt————————————agcaagbgo
—————————————————— atgtcagoccaggagagotgeo————————————Cctcagocotoc
—————————————————— atgtococgoccaagagagttge————————————ctcagocta
—————————————————— atgtococgoccaagagagttge————————————ctcagcocto
———————————————————————— atgggcatgagtage————————————ttgaaactyg
———————————————————————— atgggcatgagocage————————————chbgaaattg
———————————————————————— atgggcatgagoage————————————Cctgaaattg
————————————————————— atggoggtggaagga—————————gga———atgaaatgt
————————————————————— atggoggtggaagga—————————gga———atgaaatgt
————————————————————— atggoggtaggaagga—————————gga———atgaagtgt
————————————————————— atggoggtggaagga—————————gga———atgaaatgt
————————————————————— atggoggtggaagga—————————gga———atgaagt gt
————————————————————— atgggagtggaggggtgt————————————accaagtgc
————————————————————— atgggagtggagaggotge————————————accaagt g
————————————————————— atgggagtggagggotge————————————accaagbgo
————————————————————— atgggggtggagggctge————————————accaaatgc
————————————————————— atgggagtggagggotge————————————accaagbgc
777777777777777777777777 atgggctcagoectgt————————————atcaaagtc

————gtcaaagtc
—ggcocacogbttitgo

———————————————————— atgaggggcaggot gt —
——atgggtgagtttaacgagaagaagacaacat gt —

- ——atgggtgagttcaacgagaagaagacaacat gt — - —ggoaccgttt go
—————— atgggtgaattocaatgagaagaaggoaacatgt———————-——ggoacagtoctbgo
—————— atgggtgagtttaacgagaagaagacaacatgt—————————gogoacogtttgo
——————————————————————————— atggcaggtgtg————-————————agtgoct gt
——————————————————————————— atggocaggtgtcec————————————agtggct gt
————————————————————— atgtgcactggggactgt————————————gccagatgc
777777777777777777777 atgtgctacgtaaagtgt————————————gcaagatac
—————————————————————————————— atgggttgocgoc—————————acgaccadgo
777777777777777777777 atgoogggocaaggggaacaac— - —ogogatogocatocogg
777777777 atgaagocagocatggaaactgocagoogag— ———————————gaaaatact
____________ atggogotgot gaaagtcaaatttgaccag———aagaagogggt caag
777777777777 atggcactgctgaaagtocaaattocaaccag— ——aagaaacgggtbaaaa
———————————— atgactgtocctcaaagtaaaattocaccaaa———actaagagggacaaa
777777777777 atggocgcoctgcoctcaaagtoaaatttgaccag———aagaagagggtbgaag
———————————— atggocgctgctcaaagtocaagtttgaccag———aagaagogggtocaay
777777777777 atggocgcoctgcoctcaaagtocaagtttgaccag———aagaagocgggtboaag
777777777777 atggtocctotttaaggocaaattttottto-——cagaggocgggtgaaa
____________ atggtocctotttaaggocaaattttottto———cagaggocgagt gaaa
777777777777 atggccococtgatgaaaactaaatttaaccbtg———aagaggagagbtgaaa
- - —atggogoocggtgoctgooccctggtocctgococct oc———cagoococaogcat ocogt
- - —atggogoocggbtgtbtgoccctggtgotgococtg—-——cagocoogocatocogo
—— - —atggogocgdgtgct goccgtggt got gococt o ——caacooogtatocgt
———————————————————————— atggtttgocggtgge————————————ttaogooctgo
———————————————————————— atggtttgtggogge————————————tttgooctgo
————————————————————— atggcaaccctgggtact——————ggt———atgoggt gt
777777777777777777777 atgaaattgtocatttacg————————————aaagtatcc
————————————————————— atggogactttgggtact——————ggg———atgaggt gt
777777777777777777777 atggcaacgttgggtact——————ggt———atgcocgttgt
————————————————————— atggagttaacattatocc————————————Caacaattt
777777777777777777777777 atgagttgocgga———————————————atgggaatyg
atgaatttcagaaatcaaagocacaatgoccattaagoctgtacg————————— gogogag oo

,,,,,,,,,,,,,,, atgggagcattaggcgacagtgoatatggagoctocgbtggtagtoto

———————————————————————— atggagggagactgt————————————ct gagctgc
777777777777777777 atgtocgottotaacgggocage————————————goccaatgoct
—————— atgtocgaatagggaactgocaactgaattogggoe————————————atgaagtgc
————————————————————— atgocatocogoatcacttocacoc———tacgtgagocagtgo
777777777777777777777777777777 atgagoctge——————gga———atctocatg
—————————————————————————————— atgaactgt—-——-————cta-——-tcogogatyg
777777777777777777777777777777 atgggttgt——————cta-——tcgggaata

—atggcctgctoc————

—atgggtotgggo————
——————— atgggttgo—

acaaacdgtt
————gccactaca
—goaacgggoaca
————ttcacctgo

———————————————————————— atggattgocggogge———————————————gttkttt
—————————————————————————————— atggactgoc——————ggoc———acatctatg
———————————————————————— atggtocttocgactgogga—————————gbtotggkbgt
———————————————————————— atggocgogogectge————————————Cchbccaggco
______________________________ atgocagtgo————————————ttocagoctto
777777777777777777777 atggocagagaagattcococ————————————gtgaagtgt
____________ atgtoccgggaagecact acaagggtcotgaa———gtoc———agttgttgo
———————————————————————— atggoccaggggotge————————————cbotgocbtgo
———————————————————————— atggtttgoggggge————————————ttocgogbgt
———atgococgogoggggactoggagoaggbtgogoctact gogogogobtt ot oot acot ot gg
777777777777777777777777 atgggocagtge—————————ggo———atcacoct oo
__________________ atggctgasatcoccacactoccg————————————tattott oo
atggogtococococgtocbtocggagactgoagactaaacca-————————— gboc———attacttgt
————————————————————— atggagaccasacckt—————————gtg———ataacctgt
777777777777777777777 atgtgtacgggaaaatgt————————————gcococgobgt

————— atggocgcagaccaatctagaagttggtatgaagt gt
——atggotoctoggaggagga—— atgtococt gt
—— atgggttgtgga——— acgagottt
- - - - - —atgggccaatgoe———— atcacct oo
atggogtocococcatctoggaggctgocagactaagoocg— ——— attacttgt

—————————————————— atggggocgcttoocgoggggge————————————ctgcggt g<
777777777777 atgtoccocgggaagocactacaagggtcctgaa-———gbtoc—-———agttgbttgo
—————————————————— atggggogttttogoggggge————————————ct goggt go
777777777777777777 atggccaaagacgactocact——————————-———gttocgtbgo
———atggocgtotgocggocagoagogdaggoogagaaggga - ——————— ———— totocoagtt
777777777777777777 atggccaaagacgactocact————————————gttocgtbtgo
—————————————————— atggodgaaagacaactocaact————————————gttocgttgco
777777777777777777 atggcgaaagatgactocteot————————————gttocgtibgo

gttogttgo
gttocggtgt




Mu=salh
EowvCD9
CatCD?
ChkCcDS
HumcCDS3
Mu=CD9
RatCcD?
HumCD327
MusCD37
RatCcDh37
HumChD53
MusCD5SH32
RatCD53
BEovCDE&S
HumCD&a3
MusCDAES
RabCDe3
RatCD&3
MkyCDE1
ChmpCDS81
HumcCDS 1l
RatCcD&1l
TamCDE1
HumChDs52
MusCDE2
MlkyCD1l51
HumCD151
Mu=sCchI151
MacCDI1571
HumcCooz2
RatD&. 1a
HumilTMPE
Mu=sL&
DrosLEL
DroskMe
MusME&EE
Zat PRPH
ChkPREPHI1
ChkPRPHZ
DogPRPH
Mus PRPHZ
FEat PRPH
HenPRPHS
HenPRPHG
XenPRPHS
EovROM-—1
HumROM-—1
MusROM-—1
Dog28As
HumSAS
Sh=8h23
shss325
Shsgi23
Sh=sMZ3
Sh=TE7368
ApisFl139
CeBOSG3Z
CeCl4all
CeFS53B6
ChEkTM4SF
DrosZ9Fa
DrosZfFh
Dros3A
Dros=42ZEa
Dro=4=2Eb
Drosd4ZEC
Dros4ZEg
Dros4ZEi
Dro=4Z2E1
Dro=s27E
Dros8Bees
Dros9033
DroscGHOT
DrosLDla
DrosLDz22
HumMNAG—Z
HumMET -1
HumMET -2
HumMET-— 4
HumMNET-5
HumMET - &
HumMNET -7
HumTHM4— 4
HumTHM4-—E
HumTHM4-D
HumTHM4 52
HumTM4 S5
MandD7a
MandDl07
MandE1llS
Mu=sTHM4— A
MusTmd=6
HumT & PNZ
MusTspnS
RatTspni
EovUIPKI1A
HumTPK 1A
SusUPKLlA
EcovUFELE
HumUPKI1E
MinkTI-1
MusUDPKLE
RabUPKI1E
XenUF1lEBS
¥aenUUP1EZR

g g o o o T o VIO VI T

*
caaaacooh oo
caaataccot go
caaatacot go
caaatactitgc
caaataccoh go
caaatacot go
caaataccot go
caagtactt oo
caagtactitcc
caagtactt oo
Jaagtatgtacc
gJaaatatgtto
gaaatatgttc
caagtttoh go
Jaagttottgo
caagttttitgc
caagttoctt go
caagttttitgc
caagtacoht go)
caadgtacct go;
caagtacoct go;
caaatacct go
caagtacot go)

agaagtattcga,

TIIIT IR
cggatact ot o

rcatcaboctact oot og
rcEtoggatttaactitasa,

gttt ocggatttaactitoa
bt oggatttaacttoas,
ottt ggatttaactitaca

bt ocgbtttcaacot ot
gttt ctbtcaacttgo

ot acghbtoch oot got g
otacgbocctectgotggeccttttgogote—1——————————
wotacgbttctectgoctggccttoctgogoc————————————

~ttcocgbtottocaatttog
rcEtogbEoctbtcaattitag

ot togh ot caactitog

rcattoococchtgottitth
ggtgtgggcoctgotgbtot

S0 * 100 *
oot gga;
ottt ot ggo
ot ot ggo
att ot ggc
oo ot ggo
ottt ot ggo
ottt ot ggo
ottt ottt og;
cCttottctgEpa——m—————————
cbtoctbtttgEa————————————
cttttggapgc——————-——————
Tttt agq
Tttt ggogqEc————————————
cCbtotgogoc————————————

cttocggatttaatttoca
L ggottcaactitocg

cttocgEttttcaacctoct
cCCLcgbhtttcaacctct

gtttatctttaacttgo

gELCCLtEctttaactitt o

—~tacgtgctoctgoctggocttttgogoe————————————

cttocgbtocttcaattitog
L cgbcttcaattihocg)

gtttaccttcaacttct
gLttt cttcaactitct

<
=
=
=1
apEaaaatattct g
p=
=
a
=l

dfdoogaooodddaoond

T
=
L

goccaaggga
ggtgcagggge
gogcacaagggs
ggcacagggca
cCcaaaaatgogo
cCcaagaatgogo

asaagot gt g,

tEgaccaatatat
oEgaagagtt gt g
CcEaaaaagttgog

T

opn o dguooodDob

ggactaaactat
aaaatatttac
caaattoctcat

gl agtggacaagaattct ot gaat acgg
caagttocbtocatacattgbaactgocactta

Jaagtacot ga
Jaagtatacgc
ccaadgtacat go
caagtacat ga;

Saatatat oo
caadgtacct go;
caactttattt

gaagggctttgococctocttttcgggatatt g

gaagcatgt go
aaadgtactogo
cgaasaacgogo

aaaatatat gc;
Jaagtacct ac

—Eggocbtgat gaact g
atggctcatgaactggt
atggattoctcaact ggq
L ggoctcat gaact ggqc
—Cggobtat gaact ggo
atggottatgaact ggo
atggocttotctaoctggo
atggcttctot oot g
atggctcatgaactggtgttgogtct
—Eggobtotot oot gogo
ctggotocctoctact ggo
ctggoctoct ot oot ggo
gL gCcgot ctcaacgt g
TCgocgotoctocaacgt g
attocgbtttgaacatoa
gJattcoctattcaattgtt
gttt catattgaacatta
attcgbtttgaacatcal
cEEttEattaaat agt o
cEttcatatttaattitaog
attcatattcaattitgg

gtttottttcaattttt
ttcggatttaacttas
catcatocgtgagottaa)
L cchgoctgaactitocg
atttatatttaatthogo
gt acttgoctcaacot g
atatattgtcaatatocq

JoL Tttt got gaactiht gl
gttt coctgttcaatgoct
aattgogoctcaacattt

ttatgocataacggoga
ttttgocttcaaccttt

gaaatatgbtgopEgtttt ot caacoct go
ctaagacocgbgopEggt cbtboccocht caacot oa
JaaaagogbtoEcttgatctacactttaca
caagtacctgopEgottggottcaacot g
caaatactitca CLttCggottcaat gtca)l
caagtattbgoEgot ocggotccaacot go
ccagggoctgoEgat bttt ggaaat gt gsa
gogtgggocctgoEagtt gt gggcaat atca

Lo o I I I S o I I T I s R

tEccagggococtgopEgattt ot ggaaat gt ga) atcggtaﬂg 777777777777
tEccagggocbgopEgatt bttt ggaaat gt ga) attggttgt ———————————
tEccagggocctgoEgattttt ggaaat gt ga; gttggtaﬂg— - -

tﬂccagggcttgc Jat Lttt ggaaat gtgal
taccagtococakt ca abtctbtocggocaat gt g,

actggtaEsg————————————
catggggo
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75
75
75
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75
Fa
Fa
78
T2
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=
75
75
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75
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75
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=]
=e]
93
a3

=35
==
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75
[=3=)
a7
=g
a3
93
oz
=]
93
a3
93
=e]
93
=R
9a
o9&
=
=
7a
75
Fa
Fa
75

111
45
93
=
=]
=g
o4
=3=)
[=3=)
=35
==
&3
=3=)
[=3=)

=0
=3=)
[=3=)
75
=
=15
75
@20
=
=
105

=]
Se
75
75
g4
75
[=3=]
=
9a
=]
=gl
78
7a
93

Fa
78
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Mu=salh
EowvCD9
CatCD?
ChkCcDS
HumcCDS3
Mu=CD9
RatCcD?
HumCD327
MusCD37
RatCcDh37
HumChD53
MusCD5SH32
RatCD53
BEovCDE&S
HumCD&a3
MusCDAES
RabCDe3
RatCD&3
MkyCDE1
ChmpCDS81
HumcCDS 1l
RatCcD&1l
TamCDE1
HumChDs52
MusCDE2
MlkyCD1l51
HumCD151
Mu=sCchI151
MacCDI1571
HumcCooz2
RatD&. 1a
HumilTMPE
Mu=sL&
DrosLEL
DroskMe
MusME&EE
Zat PRPH
ChkPREPHI1
ChkPRPHZ
DogPRPH
Mus PRPHZ
FEat PRPH
HenPRPHS
HenPRPHG
XenPRPHS
EovROM-—1
HumROM-—1
MusROM-—1
Dog28As
HumSAS
Sh=8h23
shss325
Shsgi23
Sh=sMZ3
Sh=TE7368
ApisFl139
CeBOSG3Z
CeCl4all
CeFS53B6
ChEkTM4SF
DrosZ9Fa
DrosZfFh
Dros3A
Dros=42ZEa
Dro=4=2Eb
Drosd4ZEC
Dros4ZEg
Dros4ZEi
Dro=4Z2E1
Dro=s27E
Dros8Bees
Dros9033
DroscGHOT
DrosLDla
DrosLDz22
HumMNAG—Z
HumMET -1
HumMET -2
HumMET-— 4
HumMNET-5
HumMET - &
HumMNET -7
HumTHM4— 4
HumTHM4-—E
HumTHM4-D
HumTHM4 52
HumTM4 S5
MandD7a
MandDl07
MandE1llS
Mu=sTHM4— A
MusTmd=6
HumT & PNZ
MusTspnS
RatTspni
EovUIPKI1A
HumTPK 1A
SusUPKLlA
EcovUFELE
HumUPKI1E
MinkTI-1
MusUDPKLE
RabUPKI1E
XenUF1lEBS
¥aenUUP1EZR

1&a0 * 180
tggggaaagotgactttggga-——acoctat
atcgogoge tggctocogattocgactogcagaccaagaga
atocgogg tggctoocgattocgactoctcagaccaagaga
acagoadgpE LCggcttocgatttgatgtgcagaccaaaago

gbgat cocpE

attgot g LCggocbhocgattocgactoctcagacocaagago
attgoag tggotococgattogactotcagaccaagags
atcgoadg tggctgoggttocgactoctcagaccaagaga
agoct ga tggatcctcatcgacaagaco———agotta
ggoct gaps LCggatcctcattgacaagacco———agotto
ggocotgapE tggatcctcattgacaagaco———agotbto
tgctgcap tacctgoctgatccacaac—————— aactto
togttgocas tatttocctggtccaaaat——————acctat
tgttgocapE Ccaccttctggtccagaat——————acctat
gt gggac gggacocacotocgtoctgaat———cagact
gt gggac goggdgcacagoettgtoect gagt———cagaca
gtgggat goggttcaggttgtocttgaag———caggco
gt gggat gJgggogcagqoetocgtcttgagt—-——cagacac
gt gggat gocagbttcaggttgtcttgaag———caggoc
ggogtga; tggochtococgoocatgacoocgocagactaccaac
ggcgtga, tggctocogocatgacoogcagacocaccaac
ggogtga tggctoogoccatgacoogocagacocacocaac
ggt gt ga; LCggttgocgococatgatccacagaccaccaco
ggogt ga; LCggocbhococgooatgacoogocagacocaccoaac
goagtga, tggatocctggocgacaagago———agttt o
gotgtga, tggattocttgcagacaagaac———agotta
o oot g tggacgctggocctcaagagt———gactac
o ggot g LCggacgctggocctcaagagt———gactac
b ggot O tggacactggocococtcaagagt———gactac
ot gogot g tggacgoctggocctcaagagt———gactac

tgggtacgagtaagocaatgactoctcaagca
Cggttgagagtaagcaaagacggcaaagad
———aaadgbtgatagatgacaacgaccacoctt

gotttgo gJagacaaadgtatgoctacggaggaccacct o
gctggggccaﬂcggctggatagct tacaatgocggacacgdgagacg—————————
gbtcctgacgogogoect acaacgdgaaatcogtat aaccocgacocat ccagaacogtaoggoga
aggtaccactggatgtacccagge—————— LCcaaagaaccatcagtaccgt———coctgtg

atbtcgtocaEct
atcatacq t
atcattopEct
atcgtcapEct
atcgtocopEct
atcgtocoEct
tgcctgacat
tgocctgacat

ttococbttaagatcgagotgogg———aagagg
ttococtocaagattgagotcogg———aagcga
ttcctaaaaatagagatcaag———aagocga
LCtoccttaagatcgagoctgocgg———aagagg
LCtoctbhgaagattgaacttogo———aagagg
ttocctgaagattgaactoccgo———aagagdg
tttoctaaaggtacagotctgg———atacac
tttctaaaggtgcagoctctgg———atacac

attgcccﬂtt Ctocchgaaaattgagcoctcagg———aagogo
ggoctcacoo caccbhoctggtoccagotgbtgg———cacott
ggcgtcaﬂcc cacctoctggtccagoctaagg———cacctt
gogoctcaco caccttctggtacagctgggg———cacctt

TEgttgcpEca,
TEgttgopEca,
ot agtacoEga
atgattqg t
cEt gt atpElaa
cCggtatpEaa,
attgtt cpElac
tEaggt a e
ttgatatgto

tgggggaagggoctggge——
tggggoaagggtotgggt ——
tatgtagaagttaagttcago———caatat
attccacagatatatttactaaaatttgct
tatgtagaagttaaattcago———cagtat
Catgbtggaagtcaagtttagt———caatat
aaaggatatgatattoctagtt-———aaatto
ttgatacatctacaaatattaggagtaagt
tggctagttcoctocgacaaatatgocaattgac
Ccaagtgaatattcaacag-————————————
LCggocbhgcttgotocgacgttot———caatac
tgggtcatcgtggatocaactggttttoga
ggadgttggocgocgtctatacgggctataag
acgatccagaccatcttocggo———gactt o
Catgocgttcagggacaagtgggaggacgog
cbgobtgbttcagocaaagtcogt———aacatg
atcatgoctoctocacgatgggoe———aacttt
atcatgoctgtocgatoctgagoe———ocgotto
Ccacatcatctacaaattcgag—-————————
ttctttttgatctccgccgctgagaatgca
cttggotggggagcaatgoca
tacgogogtgocgoct oo ——
Ltattocgaacttogttagocgat
gttgbtocctggocgatgtgaat———gaatto
atcatggtgtoccaccataaag———gactto
ctgattoctgaagagocatoggt———gtagtt
tggctggococgtggacaagcactogoctgatt
LCggchtggcogocacacagggg———agotto
LCgggbtgtcaatcgatggggocatcoctttotg
tggatgagggactacotaaataatgttcoct o
tgggcatggaatgaaaaagdga———gkbtctg
tggctoctocogtgtocccaaggo———aacttt
LCggggocattggcecttecggg—"—————————
tatgocagaggttgagocggcag———aaatat
tatgtcttcatcacttatgat—-———gactat
gJogtggtaaatgtggaggggocctoctoctgacg
Cggggcaaggtgagcctggag———aattac
LCggggocaaacttactotgggo———acotat
gJagacotoctggaccaacacoaaccat ot o
acaatctacgcoctatctaccac———gatgtg
aaggooccagatcaactocgtggocatacatac
gtgttocgtocgtcaactggaaggttgtgaag
tatgbcocttcatcacctatgac———gactat
tggggcaaggtgagocctggaa———aattat
tggtttoggttocggaggtgoccataaaggad
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ttgttectcge——————————— ggCchgtgggoatgtggoct ot gocaggocacogEggcas

coctocaagtatgocaagtggaagooot ggo
coocgotaaatttgoccaagtggaagoott g
gocaacaagttctocococgatggaagot aa, a
cCocCcgoCcaagtacgoccaagtggaagoooct ggo
coggocaagtacgoccaagtggaagooot ggo
cotgocaagtacgocaagtggaagooot gago
gtgaccaagtaccaacgctggaagbt ot tpEca,
ctgacaaagtaccaacgctggaagt ot tpElaa
cCcttaccaagtttocccaggtggaagoooapEg o
gocagaacaatacoctocccoctggogagg o ogpEce
goagotctatacoctococctggocgaggd oo
goagotcaatacoocococtggagagggoEact

atcbhggbcgbtoct gt gkt oo
acctggocactatgtttot
acatcatatgocaccttot g
accbtoggctgbtoctgtgboc
accbhggctgbtoctgocat ot
acctggoogbotgogtot
ttEtctEttEtggctatao
gat goo o tttctttttggocaatt o
gaaacctpgatctgataatctgtchcal
aggooccocgotgotggt ggoctggcacagoca
gJoggoccgoctgctggbggctggcacggct
gJacgcoccactgctagocggttggcacagoet

gJatgooo

nneaonaonoan

caccac—— goEcttotttp@Eat atgat cat oo o o g oy
caccac— — goEmg———— —— acatgatcat oo o o g ol o
gagasc—— goEgtatat gEatgoattocttocpcatt apEa
gogodgga—— omcactatgocatattatocgcttppaatcape
gaaaac—— o] TacatgEatgocattttit oo att g
gaaaac—— gopEgtatatgEatgocgtccttocoEocgtog
[e) atcatgocatattgoctattgEattcaE
gJacaattaco cgcatocgtitt o gt =
tEatgttgopEpactcatcct gttt gaat gt

gaaagoc—— - - atctgtgct o TococatcpEacttcatcttgogEcct caEc
aaggaaatg gEcacatogEgogocagttgocgt coaktt g
gagaac—— coEacttttt ctEcat gttt a tEtgt
gagaac—— JoEg ot ocago ctoggbcatgoEgagoca
gagagt —— Lat=} aatctgpEacggagt gt goo; Tt oo
gagaac—— CoEactgaag ctactccatgtgocitgc
gaatoco—— gt ccatgacgEactogatcttgoE gttt og
gagaac—— goctgoctgcaccacocat opacgoccatctgoapEgot gaps
cagagt —— gtctgcaﬂgaccggcgcg acaccagoat g Tttt g
gagagos—— agtgoccacatctaaggtgttocgtt gt a; L sile F=11
gaggot —— cCoctbgbtgaggopEocotocat aEatgbgggagocogEgdt go
gaatog— - - cogogeaEgoEct ggacOgEat gogt cactgopEgot gaps
caccac— - - caadgtgaEgoEcttocttopacatgatcattoEgttca
gagags— - - agctgt apEgapEacttagopEttgoccttocttgocgt g
gagtoct —— CEaattactEttgotgtcch bt slggoog
gagaat —— gacoctbogEact ot gt ggb capEgoch gg
gaatcc—— gJaccatgagomatgocaccttoctmgctga
gagtoc—— gJopElgtocgacogEat ggaaccttttEgat oo
gagaac—— CcoEgoctocactpEtocttococtgotgoEgot go
gagagos— — cgtgacogEtcttocttocatbocoEocch coplEc
adgaaat —— = goatggEactttggaagttEgctt g
gaaaac—— oEcaagtttpEptttctgEgttcopgaggaa)s
gaaaacs—— aagbtgocopEocoEcctcagoEttttcatcgt copElgtt o,

caggt gt pEgo
ot gkt aco et
cogctgt ggas

Jlatatgattattoc
catgtacat oo
tgbtcatcatao

gottot ——

ggtagos—— oAl g g apEg o
gotggg——

gagago—— acttgttEaga
gagaacs—— cattgoapEga,
gagage—— cactgoapEgg
gagagos——

acctoc—— (= L=
gagtog—— {=f=
gaaaac—— =
gagtoa— fe ot
tocaac— =
cgoogs— t=ge
cgcoge—— a

tocaac——
tocago——
tocaac——

=

<

aggaaaaEHco
aggagaasdo

tocaac——
togaac——

tgctgtggaaaccgos

gJaaactgE g ocoopE

ggatcas
CcaagiittE [spels fag=Ti_
cogat ot s
ot aggt g [=pul ol F=T1

cLggogEatttcattctgapEgttt aEa
gatggtgEat ctocatcoctbgapEgtihocal
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totggatttgtgtttogbtocatgagal®
ctggggatattoccacaaggagdgagd=
ctggggoctattocccacaaagatgagg

cCggggatattococcacaaggatgaggE
ctggggotatacocacaaggatgagg=
ctggggctatacoccacaaggacgagd=
coctocatctocactocagogggoocadc
cCctCocatthotactocagogggt coggo
cotbocattibocactocagogagt coggopE
coctgoctoctttgtatatgaacagaago=
coctgoctoctttgtgtatgaacaaaaac
cctCgoctchttgtgtatgaaaaaaagal
gobggochatgbtgbtttagagacaagd,
gotggoctatgtgtttagagataagyg
gotggctatgtgtttagagaccagg
gotggttacgtgtttagagacaagd,
gotggcoctatgtgtttagagaccagd,

cto———ottgot
cho———chbitgct (=
=]
=
=1
k=)
=1

=]
=]
<t
=l

IgaccgtaggggeEcctocttoctacttcaacgoctgacaago
dloatocgotgagt agEocctogocctatgtctact accagcago
lcatcgotggtaEmocctogocctacgoctactaccagcagc
lcattgotggoamcctggoctatgtoctattatcagocagosg
JocatcgotggtgeEcctogoctatgtctactaccagcagoEdg
g cdacaggtapEcctaggagotgttttcaaatctaagt ot
lagCccgocaggtaEcctaggagoctactttcaaat ctgaatct
oL ggogagotggatactocgbttatcatoctcagoccatttca
gt gggatoctgocttactgtgtcattgtggcatcactgggt
Iogt gagocacctgocctgttocctccacgagttagacgtgaadg
E ttccacctacgcctgatatggatcgaagctgtgcaaaﬂg
Jgagcaacacttctoccaccaacaccagtgaccatgoccttgoctgagt gaagtgatccaa
rcaac--——abttgbtoctotbBocctggtggoocoEoctgot gobtcctaatgogggg ot ooo
tpEcaac———atactocctoctpEctttgtogoctopgatttgoctttoctcat goggggct aco
acc-———ttctgocatocopEgttgggtgoctopElcatgtgoctataccat gaggaatgago
caac———abttgcococctotmoctggt gacoopEctgotgocttcoctgatgoggggct ocac
aac-———gbocatcoctoctslocctggtggotopEctgotgotttoct gt tgoggggotooo
aac———gtbocatcoctotpmoctggt ggogopEctgot goettt ot got gogaggot ooo
—ttagtatgctpEpagoctgocctagqecctcagtgtggcattgaggggcacct
—atcgtttgtoEggctgoccttgqEoctcagtgtggcattgaggggcacot
tﬂcaacfffatcttcatat cCLCcactgggoEggtctgocitcttgaccaggggct oot
goggggggggggt ot oot ggEloccttgococtgggactogoococtggotttacoctgggact o
gJogtggggggdgggctoctggEogt cgocctogggctagococctggoctttgocct gggagt o
gocaggtggggggctgct gacocttgoocctggggctagococctggoetttgocagtaagt o
gECcttc———atcttccElgt Bt ggaatctocttgtitcatgtoctggotatt aacocgaagocaaa
gtaatctocttgoctocatgtbtocbggoctattaacocgaagocaaa
.ggctgctgccaﬂagtagcagttgtttacaaagatagga i
toaacggogacattatcagotatcaaacaaaatgagt
A gt cgoocgoaa, gttgocggtggtgt acaaggat aaaapEc
lggcocgotgocaEagttgocagtt gttt acaaagataggaEc

[N VT T

lagcagttgoad tatgocctttatagttgtcaaaaatgat
gotgoaacas atacgctttccttcacagtcacatgtﬂt
gt ocgocat oo caacaagggttoccaaactatttggogc
attggcggotgtattggactcaacttcocogbtgatcaatj|mg
toagotgocaapcctggottttatottcagagaaaat oEg
doggctgoctggcapcagtggctatgtgot gogoaatgacgoa
totgoocgoocapEcgoogocttt gt gat gocaat ocgcaggpEdg
lggCccatcgocaEmcgtoctgocttocgtgtgooccgocagtacaEg
lggoctttggtgaEctacatgbgggtgocagaaggacaagtac
dggoccctoctococamctggatcttocgoggocaacgacaadgt
gt gottacgtgctgggtgttocgtgaacogatctgoot
ctagocagttgggttocctgbhgggttttccaaacctogo
tttocbtocggoapEgtoct cacacggoacocaaggatggaa
atagtggogt atcatcoctgaatoccaaagatgtat
ot ccatocgocagttoctgottggocgtcaact cogaacadg
Ao gact gogogoo gotggctatgtgaagoatacoggt o
dggoocgtocggt g goggocagcgttttcaagaaggat TiEg
lagoctotcattamctacgtgbgggtggaccatgt gocagaEa
Adqacagttoagtta ctgctgbtttaccocacagaggaagagt
logttgocggocggattgggtgoctt ottt caaggacaaag
gLt c———CchgoctggslggccaccatcgoocapEcoctocttcitcgoct acacggacaaga,
goagotgotgEggtogocttggt gt acaccacaatggoct
gogcttgtggod tggacatatgaacaggaacttatgag
cactgooggad ctagcatttgttttcaaagactggaEce
gJatcttactocagpEcctocttctttgtctacatggacaagogEdg
toctgtatcttgogottgtttagocococt gaaccaggagcaa
cattggtggogEggtggoccttgacottocoggaaccagaco
gttgt agt g ttgggatatgtttacagagcaaaggEd
acagotgocacagtggtoecttoctttt ottt occaatt g
ggtocgot gooca

nmann

ctactgoctotoggtgtotggagotggg
cogcogocgtacgoct ot cogtggacaadgEc
gotgggtacatgaagoact cggacopEg
ctCcatgbtcgtttacggtgacaacapEc
ttgggatacgtgtacagagcocaaaggEg
gttggatttgttttcagacatgaga

atttgcttttataggcaagggggtagct
gttggcatttgttttcaaagactggaﬂc
gLt gocabtttcataggocaaggatgtagct
Ccacadgoagoaacacaacgagactttt
cacgtbtcctacacccacagtgactaca
cacgtocctataccocacogagactacal
CcacagCcagoaacacaacgagacttitt
Ccacagcagoaacacaacgagactttt
Cacadgcagoaacacaacgagacttoct
Ccacagocagoaacacaacgogactttt

cogctgogt caa,
gascgtgggoa
ggocgctagoga
ggttgttgtag
agttgocogoca,
aaccactggad
cactgot googo
aaccactgogadg
gogcatott gt a

ggcatoctt gt a
ggocatott gt a)
gogcatoctt gt a
——————————————— 2 gogcatoctt gt a,
gEgtac———ggoctiti ggcatcttgtaScacagctgocaacacaacgagactititt

gbat-———gooctitog ggoCctotgoocaEcactgoctgocaactocaacaaaatthttT

o U Qo o v T o o I o A I 0 S O L R O

nonnonnegn

333
245
245
245
351
=245
245
245
45
345
230
2Z0
2Z0
333
233
233
332
333
357
257
257
257
357
=239
239
254
54
354
254
2329
339
339
=42
=297
281
375
378
278
278
278
378
=78
278
278
378
387
=287
=87
Z09
303
3236
233
2285
338
333
227
432
=278
54
3236
236
248
360
330
230
2Z0
20z
zz4
2971
206
2324
=268
330
236
272
333
4z
a3
257
332
09
3&E0
233
245
254
333
233
242
2285
327
333
254
248
257
48
=48
26a3
lez
48
348
=48

45
227
45



Mu=salh
EowvCD9
CatCD?
ChkCcDS
HumcCDS3
Mu=CD9
RatCcD?
HumCD327
MusCD37
RatCcDh37
HumChD53
MusCD5SH32
RatCD53
BEovCDE&S
HumCD&a3
MusCDAES
RabCDe3
RatCD&3
MkyCDE1
ChmpCDS81
HumcCDS 1l
RatCcD&1l
TamCDE1
HumChDs52
MusCDE2
MlkyCD1l51
HumCD151
Mu=sCchI151
MacCDI1571
HumcCooz2
RatD&. 1a
HumilTMPE
Mu=sL&
DrosLEL
DroskMe
MusME&EE
Zat PRPH
ChkPREPHI1
ChkPRPHZ
DogPRPH
Mus PRPHZ
FEat PRPH
HenPRPHS
HenPRPHG
XenPRPHS
EovROM-—1
HumROM-—1
MusROM-—1
Dog28As
HumSAS
Sh=8h23
shss325
Shsgi23
Sh=sMZ3
Sh=TE7368
ApisFl139
CeBOSG3Z
CeCl4all
CeFS53B6
ChEkTM4SF
DrosZ9Fa
DrosZfFh
Dros3A
Dros=42ZEa
Dro=4=2Eb
Drosd4ZEC
Dros4ZEg
Dros4ZEi
Dro=4Z2E1
Dro=s27E
Dros8Bees
Dros9033
DroscGHOT
DrosLDla
DrosLDz22
HumMNAG—Z
HumMET -1
HumMET -2
HumMET-— 4
HumMNET-5
HumMET - &
HumMNET -7
HumTHM4— 4
HumTHM4-—E
HumTHM4-D
HumTHM4 52
HumTM4 S5
MandD7a
MandDl07
MandE1llS
Mu=sTHM4— A
MusTmd=6
HumT & PNZ
MusTspnS
RatTspni
EovUIPKI1A
HumTPK 1A
SusUPKLlA
EcovUFELE
HumUPKI1E
MinkTI-1
MusUDPKLE
RabUPKI1E
XenUF1lEBS
¥aenUUP1EZR

* sS0o * 5z0 * 540

tacgaggacacctac
tacaaggacacctac

Tacaaggacacoctac
tacaaggacaccotac
tacaaggacacctac

sogaatgacagcatccaa
Sooggocagcagatgaadg
Socggocagoagatggagy
Sccagocagcagatgcag
Sooggoagoagat goag
mccagaagocagatgoag
soctatgacocaggoocta
ot atgaccaggoocta
=ctatgaccaggcocta
sctacgaccaggooott
ot acgacocaggoootg
rqactgagotocattoga
roqatggacatcattogo
aaggacaccatggoo
gaaggacaccatgaco
rgaaggacaccatggto
aaggacaccatggoo
ctat gaaaacacaaag
ctat gaaaatgccaag

gagcagagggco
aataaggact
aataacaact
aataaaagct
aataaggatt
agtaagagct

—tcocagagt
—tocggagt

Ccaaggagaacao
—acagagoEcaaggagaat o
—acagagoE

—cgoattg,
—Ccgoatt o

——————————————————————————— gagcogggacat o
attttocgtaataattgga———gocgggocatggoocgooct oggat
atgcagt at g, atctatggaas,

ggaggtggcctggcay
atgatcctgttogta
CcgCcctococttttitotto
Ccaagaatggocatgaag
gaagaacagocatgaag
gJagggatgoctattaag
Ccaagaacggcatgaag
Ccaagaatgggatgaagy
caagaacgggatgaag
saadgaacgocaattocga
aagdgaacgcaattogg
aaagaatggocatgocgc
ggggtoctgoocttggtt
gt gactgoccttggot
goaggctgoccttggot

——agcacgopEggot cagggg o
——JaatctopEpctatctgggac
——agcacoopEggooccacgggc
——agcacooEggottacggac
——agcacooEggogtacgggo
—gaatcac aaaatagggc
—gaat oo aaaat agggc
—agocacttEggoacacggoct
——acgggooEggaggagggoc
—odadgcdogadaggagddss
o Ccadddgac@lagdaggagdd <<

——acagatgEcatcaatgottocttggtgggt catgago
——toagaaapEcgacgcattgapEgactggbtgoct ot ggat
——acdaaagctggacaggtttpaaatgattcatcaaaa
——gJacgaasa, aatacactaapEgactggtgctctggaa
——LCCagaaasa, gatgcattaapEgactggtgoctctggat
aatagttcocatgactgocaagcagttaag
ttocogocaatamatcagagaaatatcaggagatatttaat
—aacgact cgagacattcﬂtcattcgtcgttaaaa
————gaacpEdggtttcaaagtataacactcaacaacag
——cCcattatactoocactcaacoEgaaaatgottacttca
——gJagttttpEpcaccaaggagopEdaagaagoattat gt g
——gatttgapcaaaacttotopgacttactcgoctgaac
——ggocatgoEgat cogaacoapEdgaaccaggooct ggoct
——accttttp@Eggagaagcagtscacgcacaagatcatc
——gagatcapgggogacgtggEcgagaaggooctggaac
——tocadgoapdggdcaadgcadEdgagacaaggocgtgggat
——ggcgatapEpgtoccaat ot gg; aacttgoctcoctgggac
——attaacgEggacaaaacgtpEcgat aaactgtggaat
——ggocagoapEcaacgagggatEcgacogt ot ot gggaa
—aagtacgcocgocttcasacggEggagaatcagtgggadg
—cagcadgtppogocagagcaaggat ggatgacggtgocoo
—cagatcapEdggagagtcagt aactcgaccatgocag
gaagaactogopEgoaggagtccatcaag
——CcaatcttpEggagaagatcgEccagacocatatgggat
——aacdgcaaEddgdaaacgttapEcgagaatgocatggaat
——gJocgagagoaaaaacttotpEgoagacgaccattaco
——aggtatgcccagcaagaccEgaagaaaggottgocac
cacttccﬂgacgttgctgg agtgoctgocatcaag
——gtacaatggtcagatatggtcacttpEgaaagocaggatgaca
——gaccagcﬂgtatttcttta Ssaacaacaacatcaga
——JagaacgocaadaagdacoEgdaadggaaggoct gotg
——ggtcago ctLggaggttggt ———tggaacaatacg
—gacttbtooEgaacgacaaca cgaagaggaattgag
—aatgagdg, gatocgcagca, cagaaadgtgtataag
gatgtggoct Eggaacacacctgogt gacoct gaggaadg
aagqaataattatgagaaggcoctttgaag
cocthgaggacttacacggacgoctatgocag
——aatggaccoccagatgoe———tpEaatgaacggocgagt gg
gacaccaacoEpaagggacacgatgoag
cgtocgoocat opEgaacgadgaccat cgac
cogggaagtocagEcgatacattgttocgac
gatocgcagca, cagazaagtgtataag
aaaadgtaactatgaaaacgctctgaag
———cagaccapEgtatgaagaggottac
gt-atttcttta aacaacaacatcaga
a—-——cagagcapEgtatgaggaggococt ac
gJotggagagat acoaaaacaacagtact
gJotgacocttotacagogoggacacaodgac
gotgaccttctacagtgcagattogggoe

gtgtccaacaocatcaoctgatcaccaagocadga,
gtgtctaacocogtococct gat caccaagoadga)

aca—————— cocaacctocttoctgaagocagapEpgotggagagat accaaaacaacagt oot
aca———— —— cocaacoct ottt oot gaagocagapgotagagaggt accaaaacaacagooot
acg—————— cocaacoctocttoctgaagocagapEdgctggagaggt accaaaacaatagoccct
aca—————— accaacctocttoctgaagocagapEgoctgatgaggt atcaaaacaacagtoct
aca—————— Ccocaacctocttococtgaagcagapgoctggagagat accagaacaacagqooct

attc———— cCcagagotocttococtgaaacagaEgotagaactttaccaaaatcocaaccocca
777777777777777777777777777777777 ggagaattttacocasaacocaaacoca
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aactiElcaatggocaat————————————
sacaflgctgaagaacaaggacgagoac—————— cagogggadg
aacagigctgaaatccaaggat gagooo— ———Ccagogoggac

———gccagagaa

enononnog

cactctgacaac———
cactcoctgacaac———
Cocaaaagacaac— ——

—cacactgottag
—aaaacadgccact
—cagacogottta

aagagataccaccagtcaggo—- - —cacgagggtbtgbtgagcagc
aagocgctaccaccagooggdgt ———cacgaggcogtgaccago
cttttgagogocacaggggaaadgtJaaaaacaattoccaggaa
cLLttgtcagaaacaagcaatgaggocaaaagaagtacagaad
ggoctiElccoocttococacgac————
aactiElcacctttgocagocact —
gogaslcaat——————————— e — ——— —————— —

ot gth
tactilcocgagacacagacacoccocoggoocggb gttt ocat gaagaagacocat cgiEloct go)
ttoctElcogggacacagacacaococtggaaggtgottocat gaagaagacaatogslcatgo
ttotE aaggacacagacatacctggaagatgttt ot taaaaaaaacagtggslcatgt
tactiElccgagacacagatacoccocgggocaggt gttt cat gaagaagaccatcgiElcatgo
tattE cogggatacggacacooocoggoocggtgocttcat gaaaaagacocatocgsicatgo
tactE cggJgacacggacacgocaggocggtgottocat gaaaaagaccatogslcat go
tEttE aaddgacacadacacgcctggacgct gotat caaaagaggagcatggslcaago
ttttilcaaggacacagqacacgocctggacgoctgotat cagaagaggagocatggElcaaac
tactilcaaggataccgacatccctggocaggtgotttt t gaagaagaccattgiElcttgo
cactiElcaaggacacagaggbtgcocoggacgocbt gt caagocaaacggot gt tggEtgagt
cactElcaaggacacagaggtgcctgggcactgtcaggccaaaaggctggtggEtgago

BUQRL oL ongdobgdw

Dg g

aaacocgacaaaagag
ggat tattocggataaa———
ggttElctttttgaattaog——
atgtiElcaatggaacggat ——
attcElccaa

i

gagt aacadgtatcaatcca—
Jgagt Jaacacgatcoccococ————
cactogtacocgocgacgatcoo—
—— - cgcaccagt
gagasicaatgoogoo
t oo
gaccElgcocaggtgocaat caag—
toggiElgogoaaccaa
ctggElgcagacgaagoct ggo—
acgd ttgogcaaa—————
cactiElcaaggaacgg—————
cgatcocgaacagogaagac— ——
caacgcaag
totgElacatacttat
agtt togotgggogagaat
ctgtiElcggocacgocagggcaac———gbhg———ggocchtocaccaac———goctggagocatca)
aaad tatggttococcaggaa—

aggaggaatgacacgcatffff

=
————gactacact-——gcoccatgggocgttc
—CoCctggocaaccagagtocagattgocagoocpEmc
———acaggogooctbtgagctactac
7fagtatgggtatta

nwogngg

gacttcactcaagtgtggablcacocaco
aatt ggattacctaga—————————tatoggtggcttactocatgcttagsa) ttttﬂt
gcat cogggatgac———————————— attgatttgcaaaac———ctcocatagiElcttocaca
ctgtilccacacogadgaacaac———dJgbtg———gggctgaagaac———goctggagjcat capEa
gocaagtgctogaaat L
aactiElctatgatgat—————— - —cbtggacttocaaaaacatcatgg=ictttg
acctiElcaatggaaccaaccat — ———gatgctgctagocgg———gctattg tatgeEa
aattElcagaggttacaacgagocca—————— gJacgactattotacacagtggabicttgogEc
cagt aactctacagga————————— gattatagaagoccat———gocagtags|lcaagapEc
acttiElcaatggocaat——————— ————gatgagaggagoogg - - —gocagtbggsioccat gpEg
ggctiElccacttcgaagacace—————————————(———(——————————————— — — goggaga
aaatiElctacaggaaccot ——— ————gaadtccaggacgctttagElcttoapEa
cagt cogacgaac —aaddgaagtggocaagacattog att o
aagagatctggococca—————— accgttgacaaggocacogagt cococt cat cablcaacocpEc
acctiElcaacgggaccaactoo—————— gacgocbtgoocagoocgt ———gotattbtgsElctat gEg
JagtiElcaactocacagga————————— gactatagaagtgaa———goctgtbtagEicaagaEa
aatqg tacocttaaagacaggggaaaaggo———aatgggaca———ctocatcacctttoca
goctElcagagatgac———————————— attgatctacagaac———ctcatagacttcacc
agod tacgttCagggacaggggaagggga— ——aatggaact —Cchbcattacoctitoccac
ccaagicaatgatgaccaatggaaaaacaatggagtocaccaadg —acctgggslcagac
Ccagggccaggag—— ————Cctgacocogo

Ccagggoogaggaa—— ————ctgaccocgoc—-———ctctgggsiocogod

cCcaaEblcaatgatgacocaatggaaaaacaatggagtcaccaag———acoctgggslcagac

ccaablcaatgatgacocagtggaaaaacaatggagbtcaccaaa———acobgggslcaggoEc
ccaagicaatgatgaccaatggaaaaataatggagtcaccaag———acttgggsElcagacmc
ccaagicaatgatgaccaatygg--- - - - - - - - - - - -----------"-------"-""-—"—— —~— —
ccaaccaatgatgaccaatggaaaaacaatggagtcaccagg———acctgggacaggcﬂc
atcaflcaatgacaactocttggaaaattgotggagtcactago———acoctbgoaglcocgot ot
atcal caatgacaacctttggaaaattaatggagtcactcgcf7facctggaaccgctﬂt
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—————— tac———cogoaggac
777777 Ltot-———cocgogggac
777777 toctbt-———cocgocgggac
—————— gogc———acgagtgat
—————— gogo———tcaagtgat
—————— ggc———tcaagtgat

acagac

777777 accaacﬂggagcagcagcccctacttcctggaccatffff
——ttgaccggggtgocagaacaattt
——ttggctggtggagtagaacagttt
——attactggaggtcttgagocagcag
———Lttggctgggggcdbtggaacagtti
———atagcoctggtcctttggagoagttt
———atagctggtggtgtggagcagttt
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gogttccaagtocctocatocctgagaggtaacgggtog———
ggaacaaggcocccagatgctgaaagcgaacgagtaet ———
ggaacaaggocccagatgoctgaaagcaaacgggboo— ——
Jggaccadgtggoe-——————"——""—""""—"—""—""—""—"—"—————————
ggaccagtoaggt ——
ggatcagtggt ——
ggJgagaagatcoctggoocgbtgacc———aat————
gogJadgaaaatococttoccatgtcgaagaacs———
goadaaaacatcocaoggcatggocaaggas———

acgdgacEgogagogaccat cocctggcat gaccagggat ——— -
acagacpEgggagogcat cococoggtatggocaaggac— — ——
777777 cbg———googotobtgaccacctcagtgot o
—————— ctg———actgctttgaccacctcagtgcocta
—————— ctg———actgcoctttgaccacctcagtgoct o
—————— chg———accacactgaccaccgoogtgotog
777777 ocbhg———tocogoooctgaccacctogatgott
777777 agoc———ttotacaacpggacagacaacgot gagotcatgaatogos————
—————— agcec———cactacaacEdggacagagaacgaggagctcatgggcttt—————————
—————— aac———tcacaggacEggcdgdacadtgagtggatcocgcttaagggaagoo———
777777 aac—-——LCcacaggacpEggcgagacagtgagtggatcocgoct cacaggaggoo— ——

——tbtoctocaagac
——tcacaggac
——gctgotgat
——gCctgctgac

———————————— goccaggac
acctacctgoctaaacttt gt
acctatgtgoctgggagt ggoo

777777 ggc———tttogagac
—————— gogc———ttcaaagac
—————— gogo———tttagagac
—————— ggcoc———tLttogagat
777777 ggo——-—ttoocgggac
777777 gogo———ttoogggac
- ———Ccac———-accaaadgac

- ———cac———cctaaagac
- ———ggc———ttcagggac
777777 ggc——-——tacaaggat
—————— gag———tacaaggat
—————— gogo———tacaaggat

gogCcaagacagogagtggatcocgoctctggtgaggca— ——
gogcgggacadtgagtggatcogcttaagggaagac
gogdggaaataattttcaacac
goggoaaaaaattttccagat

ggagtctgatcectttgtttocctggtagtggttaco———
ggctgggtgtgttocggottttcocgcagtgoca——————
gttt gagattcagtggatcagocaatcgbttacoctggac
gogtttgaaattcagbtggatcagcaacagatacctggac
gttt gaagttcagtgggtatctgctoegttacctgaac
gttt gagattcagtggatcagcaatcgotacctggac
gogt-tocgagattcagtggatcagocaatocgotaccocthggac
ggttcgagattcagbtggatcagocaataogotatotggac
gogtttgaggtgcagtggataagcaatocgttatctggac
gttt gaggtgocagtggataagcaatoecgttatctggac
gttt gagotccagtgggtcagcaacogotatctgggg
ggtttggaatccagtgggt cagocaacogbttacotggat
gogtttggggtoccagtgggtcagcagocagttacctggat
ggtttggtgttcagtgggtcagocaacogttacttggac

——cccaacgac
———cocggoggac

——gacﬂactctttactcggaacacttcat

oot caagattatggg———cca————

—ccagacgattataaa-—-——ggg————

gogacaaaattatg
acataccctacogga
ggaaaacttcaaaatggtacatgocatcaaagggoctocca
tgaagoctgtooctocactttcacacttgoct——————
ggatcacogocttocctaacggcgac————————————
gogaaggactacctatcogocaatgt gaacttocactoctg
ggagcaaaaacgagtacttcaactgocagotocgoccgtog
———taccagggc

ggatcatcocatcatggo
acttggatatcaaattotggaacaat—

gogdasacocgtttacocgtaatagt———
ggaggacactcagtgocgaac

—————— gac———tatcacgat
—————— aac———ftacactgac
77777777 ———tatacggat

———ttoactgac

———tacctocgac
———cctgaagac

aaagaaagctocgaacag
gatgatﬂggaacctaaatatttacttcaattgcacagattccaat
aaagaaagoctobtgaacaa———— - - - - - - - - - ———— — ——

o oddcaadggagas - — o
tgatgocctoctocagogtgggtgaacggocaagggt ———
ggttcgaggtgtacaacgoccacgogggta—————————
tTgaggactcacococtacttcaaagagaacs————
ggttggaaatgacagagatggactggoco————
gogaacctaaatatttacttocaattgcacagattacaat
gogtacccagtgctgggggagaacacggtt—————————

ggagcaagaatcagtaccacgactgcagtgooccctgga
gogdaaaatacagattggttcaaagaaaccaaaaac———
ttoctggoctocttocttogaaatgacaacggge——
ggacagatactaattattactcagaaaaa—————————
ggagcaccagooocctacttocctggagocat ————

gJogagcgacgtottoccococcacoggogtcaacggoe———
g ogCacaat - ————————————————————— ——
actacggaatcgoctggtgttgeccaac—m—————————
gggaaaatacagattggttcaaagaaacaaaaaac— ——

ggaaagdtacgaactattactcagaaaca————

ggcadgaaatacacotoctgocttocggactgagaacago
gogJgt gaacttocacgtbtcagocttocagggoggccact aog
gogdt gaacttcacatocggocttoogggoctoccacooodg
gogCcagaaatacacoctoctgocttcocoggactgagaacagc
ggCcaaaaatacacatctgoocttocggactgagaataat
gogcadgadatacacatctgoccttocaggactgcgaataat
ggCcagaaatacacgtctgocttocogagoctgagaacaat
ggCcagaccoctacacatocggbtgttccaggocagtataacagt
gogcagacotacaactocogtgttcaggcagtttaacagt
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——ttcatctac
777777777777777777777777777777777777777777777777 gtgtttatgttc
ttoctbtoctocaaagaagtcaaagatocgocatcaagagocaatgtggacgggogatacoctggtog
ttcagoctocaaagaagtgaaagatocgaatcaaaagoaacgttgatggacggtacctggtt
atggocttoctaaggaagtaatggacocgtttcaagagtaatgttgatgggaagttocttagtg
tttLtoctoccaaagaagtcaaagatocgocatcaagagocaatgtggatgggogatacctggtag
ttoctoctocaaggaggtcaaagatogocatcaagagocaacgtggatgggoggtacoctggt o
ttttoctocaaggaggt caaagacogoatcaagagtaatgtggatgggaggtacoetggtg
ttcagoctoctaaggaagtcaaagacogocataaaaagtaatgtggatggacaggtacctgatg
ttcagctctaaagaagtcaaagatogtataaaaagtagtgtggatggacggtacctgatg
gggCcgCct ccaaggaagt gaaagatocgtattcagagocaatgtagacggocaagtatttgatt
cocaatgacococgacgbtggbttgacoggatccagagocaatgtggaaggoctgtatoct gatt
coocggtbtgacogggatgtggoct gacoggatoccagagcaat gt agaaggocctatacctgact
coccagtgaccaagatgtagttgacoggatoccagagocaatgtggaaggcttatatctgatt

——gtggatgac
——gtggagaag

———taogtgc

—gatgotgac
—gaggtggtyg
——gaggtaggtg
——gatgoctgac
——gatgotgac
——gatgoogac

——gatgococgac
——gactotgoo
777777777777777777777777777777777777777777777777777 gactotgoo
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cacocgodgtbgocctgot oo
cocCctttgbgocctgot oo
cbtotttbtgbgoocot got oo

ct acaacttgtoggcgaccaacgactccacaatcctagat
cCacaactoccocacggcocgaccaatgactccaccgtocttttgat
chacaattocacogogaccaatgactocctocggotttgat
cocctcagatogaaaa-————————————————————————
cccatcaggtgcagat--——————————————————————
—cccatcaggtgcagat-—-———————————————————————

aagaacaat ot g
aadgaacaatttg
—————— aagaacaatttg
—————— aggaacagoot g

cococtogggocage-———————————————————————————
coctogggoaga—
coctogggoage-———————————————————————————
Ccoctocaagoage-———————————————————————————
cocbogggoagoe T - T T T T T T s e e e e e
cgaagtcaaggggdaagaggacaacagoctttoetgbtgagg

cgcocgbtggtococcogat ago
cgtgbtggbtcoccagacagc
cgogbggbtoct gacago

cbgtaagactatggtagcoctggctgtggt————————————
cCEgcaagacggtggtggctaggttagtggy
goctgtctagataagocagagacocatgoe
CcCcaatgtacagga——————tcotgattgt

ctgctgatcocgocacago
accatgttctggaacat g
tacaacabtctggtcaacc
gatggagbttococcocttocago
gatggtbtgtcoccttacago
gatggagtacocttocago
gatggtgbtoccttcago
gacggogbococtttocago
Jacggogbooocttoago
Jacagbtgtcocattacago
Jacagtgtcoccattocaco
gacggggttoccttitt oo
gatggggbocooctttot oo
Jatggggtcoctttotoopsttgocaaccooccactcaccoecoggeoct———————————————
gatggocgtocoocttot oo

cCgocaaccocococagotbtoococogoggooos— ——————————————
ot goaacoccagotocoogoggooo— —
ctgtaatccoccagctocaccoococggecct—-————"———>————————
ct gt aatcocagoectcaccococoggecct—————————-——————

Ccaacaagattatgattto

———goatbtcoccaacct oo
ttgocbtcattoccagagt oo
Jagactacaccagaggot
—————— ctgcccatot oo
gtggtggtgocccaact ag
tgcggagtgocatacagt
———aagttbtocooctoocot oo
———accgbgoccagot oo
—toggttocoggaaca

———accgtbttocaagtago
gagctgatcaatcaacadg,
———accctacctgocagoo
aaaacgoctgococgggcago
attacgtatoccogoot oo
———ttggtgocccccaagt
cogcaccattooccgat goo

ctgogactoegocctocos————————————————— —— — — — — —
tgcagoggttog———————————————————————— — ——
ctgtatccttaaggatgtggocaagttggtgocca——————
cCCggagttocagtgagagc

tgtggocgttocattaot oo
—————— coogacogot go

tgbtggggbgocccoctacaco
cagagtgtcoctcttago
cacacctacooccaggagt
———ggatttocctaagagt
———ggcatoooocoooago

atcagocgtococcaact oo
ctgaccatcoccagoaca
777777 chgoogoccat oq
cagagbtgbocococtottago
———ggatttoccaagago
—————— gtccaacctaca
tgocggtgbgocattitt oo
777777 gbocoagoooac
tacococtggoct ogt caa;
ttoccoctggoccoccact g
ttoccocctggocgocact g
taccocctggoctogtcag
tatcoctggoctogbcaag
tatcoctggoctocgtcag,

ctgocgoccgagtccoga——
ctgocaccocggtatocgagat caataac

tatcocctggoct oghocag —Lgtgtcatgacce———————————————————————————
tacocottggsctocagoay cCLgcatcatgaac———————————————————————————
tacocottggoot cagoag ~tgcogtocatgasgce——————H7"1H—7—-—""""7""""""“"—"—"——————
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aaggtgatcttgococcagct cagocaggottggacacctggogoggt ccagacacagtgoa
aagCctctttttctococagoctaagooggttggggococgocgggogaagoct gaggocagact got
aagctcoctttotoctoccagoctaagooggotggggoocgogggogaagoct gaggocagact got

aagggcttotgocgaggoccooggoe————
aaadggattoctgtgaggctgat —

——aacaggacs
——aacagcact
——cagogggac
——cagcgagac
—aagogggac
—cagogggac
—caaagotat
—gaaagttat

——acctocgggtgtggag
tgocattocagtac
tgcatcoccagtac
tgtatccagtac
Togocattcagtac
tgtatcocagtac
tgtattcagtac
tgcatccaaatg
togocatccaaatac
Togocattocagotg
tgooctgoaaago
tgocctgcaaaac
tgococtgocaaago

————gaaatc
——atgtttgttaacagg

————cgogac
————tgtggg
——acagocaat

——agcatggog
————gtogag
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actgactgocaatococcocbtggatctgoacaatoctgactgtggocgocaccaaagttaatcag
ttaattgacage——————————————————— o ————
atactgtcatct——————-—-—--"-"-"—""-"—"—"—"— - - - —————
ttgecctgagtkcga—-——————————(—(———— ——
gtactocgaaacs——————————————————— — — — — — — — — — — — — — — — — — — — — — — — — —

ttttggaggagt-——————H—H———“(—"f""+"H(+--+"—+—""-"-"—-"—"———"—"—" """ "“""—“""—"—"—"—"—~"—"————————
gttctggaatacc—— - -
Jacatctgogoctgtoocct goa gJadagccacata
gacatatgtgcactccctgecga——————————————————————— —— — — — aaagcccacatc
gacatatgtgcactcococccgoca ——————————————————————————— aaagcococcatata

cataactgtgggattgagac———"—F—————————————— ttocgbttgtgaaggacatcoccatact
gtgggctgtgggsattggat——"-—"f+—H+—+—\-+-+-'" "\ " " " " - - ——— ttcaacgagaaggogatoccataag
gtgggctgtgggaatgat-—————————————————— ttcaaggaatccactatocataca
togggctgtggggtocaag-—————————————————— ttocaacgtgaaggacatctatgta

gtgggctgtggaaacgat
atcatcagcascs——————————————————— — — —— — — — — — — — — — — — — — — — — — — — — —
atcatcagcaac——
atcatcagocaac—————————————— —— o —— ——
tcattcactcag—-—————————————— ——
atcattteccaag—————————(—(— ———— — ——— — —

cagagtggcaaccacoctgagyg-—————————————————————————— gactggootgtg
Jgtgagcdgaaaacaacoctgag-—-—————————————————————————— gattggooctgtg
Ccacgocttoagac-———————————————————————— — ——— — — — — — — — — — — — atttacaag

catgoctocaae————————————————————— ——— — — —— — — — — — — — — ——

cacgocttocasc——————————————————— — — — — — — — ——— ————— —————
aatggaaaacaa—————————————— e ———
aatggagagaat ——

CAagacCeCCgad e — — —— — ——————— ——— — ——
Ccaaagctgocattgatctgacgcaattoccattttatgttoccocgocaaacacgaaact ggag
cagatctgtgtggatgtccggcaatatggt————————— atcattoccttggaatgotttoc
cagcoctcaccaacaattoggotcactacagoctacgaccacocagacagaggagot caacot g
cagdgtcaccaacaactoggoctcactacagoctacgactaccagacggagdgagoct caacct o
cacctgaccaacaacagtgoccactacaattatgatttococtgacagaggaactcaatatoc
cagCctcactaacaattocggogcactacagctat gaccaccagacagaggagotcaacttg
cagCocbtcaccaacaactoggogocactacagoctatgacocatcagactgaggagot caacot o
cagotcaccaacaactotgogocactacagoetatgaccaccagacogaggagot caacct o
cagatcaccaataactocagoccattacagoctacaactaccagagocgatgagottaatata
Jagatcaccaataactcagoccattacagctacaacttoccagggtgat gacgt gaacatac
caagbtgacaaataactcagoctcattacagttacgatcaccagacagaggagotgaacctg
cagcocbtoctcagacoocococacgoocacooooctb ottt gat coocogacagooccaacot caacot o
cgbtctttocagactaoctacgoaccacocaooctgttocgatcoccagacaacoccaaccaaaacct o
caactctoggaccoctatgoccatocactoettogatocctoggocagoccaacctaaacct o

777777777777777777777777777777777777777777 Jagaccacagtotatoat
atcgaatta
——gggocaagaagtttatgtt

gaaagatgococgttcaaatcca———————————— Tttgatocaggatgocaccocbtoctococatac
aaagoctgoctcgaagge—————————————————————————— gatgagagatttcag
ttcacctgcaatgat-- - - - - - - - - - - - - - - --—-—— gotcagtocagogtggcagacogd
agtctgaacgactcocc———————————————————— — acccagatgacctgtatggagaco
aacatcatgtgocggctacggogttcaaaacgoctococogttococggaggocacgaaactgat o
777777777 asc————————————————————-—————tgococgoctgggagaccgtctacocgyg
cgcaccaaggtg-———————————————————————— toacgaagoggagatctacagoccag
Cogocadggocaca—— —-——= —-——= - —-——= —tgcaacaccoocctoggtctaccag
gacaag-——————-———— -~ ——— —— ctg
tgcatggacacbtocg— —— -~ - - - - - T T o T s s e e agocagggto
tagtgtgsaatecsa————————— 11— —— — — — — — — — — — — — ot gaatcta
toocgagocoggac-———————————-——— - ———— e — — — — —— — — — — — — — —— —— toc
aaggaatgtacasat---- - - - - - - - - - - - -"--"-"-"-"--"-"—"—"\—"—"—"—"——"————— actcacgca
tgcoctggagtocaccggoctocbogge———————————————————————— aaggataagtac
ggaacctgocgocactaacc————————————————————————————————— caagbtocatyg
———————————————————————————————————— toagcctgatocoocgactaactactac
Jaggactgtacaaccaac-————————————————————— Ccocagogacagoaacagttto
CchgcacgooocoggoacCc - - - - - - — ——— — —— — — Tag

gaaacctgocacoc———————
tgttocaaacaggoocac

aagcaaaaggcbtocacgaccaa
Ccaggaagatoctoagtgacctt

actcagtgtggctatgatgocaggocaaaaa———cocadgaagttgaccagocagattgtaata
CcgcaacdgocaccacgoctEt-————————————— - - - ——— — — — — — — — ———— — —— — — ttg
gttaaaagtggc——————""—"—"—"—""—" """~ ——————— —— — — — — — — — — — — — — — — cac
accatgbtgtggotacaaaactatocgacaag-——gagocgbtttcagbtgtgcaggatgtcatac
agcaattgtaatggcage——————————————— ctggocccacocttocgacctoctatgoct
gtgtocctgtgacggacge————————————————————— Jgatgtgtoctoccaaacgtocata
gaagattgtactcoccacag—-————————————————— agagatgcagacaaagtaaacaat
actgattgtaatococcocaggatctacacaatoctgactgtggoocgocaccaaagttaaccag
————————————————————————————————————————————————————————— [ate Pa]
Jaaatcgtocgataac———— —-——= - ———acccadgattgatgaatgtgtcaaactg
gogcagtgoaccagoctocc-———————————————————————— — ——— — — togocoggotta
ggactctgocaca-———— -~ -~ - - - - s s s s e e gotoctitaac
aaaagcbtgtaacggcagec——————————————— ctggocaacococtoctgacobt ctacgoo
Jagggctgttatccacag———————"—>""""—"—————-— adgadgatgocagataaagtcaacgaa
-——-gagctt-————"——"H—-H+"+-"—-H—+""-">""+"""""""""—-" """ """ —-"—"—"—"—"—"—"—"—"—"—"—-"—"—\—"————— ottt
actcagtgtggcoctatgatgocaggoagaaa———Cccagaagttgaccaacagattgtaatc

———gagett——— - e e e e e e e e s e e e s s e e e e e e
cttaaagaacct————————————— — — - — —— — ——— — — —— — —
aacttcatcccc——————————
aacttcatccoc————————— e
cttaaagaacct—————————————— ———— —— — ——— — — —— — —
cttaaagaacct—————————————————— — — — — — — — — — — — — — — — — — —
ctgaaagaacct ——

cttaaagaacce——————————— ——
ctoggtocaacog———————————————————— — ——— — — —— — —
L CgggeaacCC———— — —
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tatgatctggEgaccagbttttatggagactaac—
aaaacdgadggooomesccct gaagococaEcgacgagatcttcogaagcaaa—
acagtgaagocooEsccct gaggocoaEcaaagaagtoctttcacaacaaa—
actacaatgocaEscocct aaagcca, gatgatgtotttaattcaaaa—
acocgbgaagt oo cCocthgatgoocaEcagagaggbottocgacaataaa—
caggttaagocoEsccct gaagocaEcagtgaggt ottt caacaacaag—
cagdgttaagtocopEsccoggat gocapEogat gaggtocttccacagcaag—
tacogocgagdadopsogogcagggoopEpccagaagtggct goacaacaac—
taccgtgagggoEscgogcagagooEccagaagtggct gocacaacaat —
taccgbtgagggo CgogoggagooEccagaagbggct goacaacaat —

———gtggagggtpE=sctat gogaaagcaagactgtggtttcattoccaat —
———gttcagggtpEsctat aataaggocaaaatcgtggtttcactocaat —
———gttcagggtpEsttat aaaaaagggcaggocgbtggtt tcact ccaat —

gt ggagaaga, goggochggctgaggaagaat —
Jtggagaaga gogdgggctggoctgaggaaaaat —
cgt ggadgactamagcaatabtggctaaggaagaac—
el gt ggadgaadapEcggdgot gt ggct gaggaaaaac—
Selcg ggaaactaEagoggcatggct gaggaagaac —
ICCcaccagaagaEcgatgagoct ottt ot ococgggaag—
ICCcaccadaadgaEpcdgatgacctocttctoccgggaag—
=sccaccagaagaEcgatgacctottctocogggaag—
SslcCcat cagaaaapEcgatgagctotttt ot gggaag—
ICCcaccagaagaEogatgagoct ottt ot ococgggaag —
rrcat ggagaaggEdgcaggogtggctgcaggagaac—
cat ggadqaagdagogcaggogbggcttcaggagaac—

CatcaccaadgtpEggagaccttocatccaggagocac—
sicatcaccaagtpEggagaccitocatccaggagcac—
catcaccaagtpEggagaccttcatccaggagcac—

aaaagacttocttggocaaaaaat —

soaaagagctggttgaaaaaaac—
ctCocatcoctgoctggtocgtagga—

atcactaagoEggagacchtocattocaggagocac—
atttotttoa

oLttt ot ot ga,
gtbtggttococcoctggaatoctgacoccoct ot
attgtggagtggcatgtgactoctat totatcoctottggottttgoo—
tatctggacgggE=scat cgaaaaggEdcagagocttoctacgaaagecgac————————————
JacatgaaggtoEscdaaaagtt acgagataaaggcattictgoaaagacggtgttgagaac
cCcaggcaaaatcEstggctoggoct EBggagaacat ot gocaacacgaatgagttctacatg
tgggbtgocgtggoEscagggoogoooEgotaagotact acggocagoctcatgaac——————
tggggcogtggoEscoggdgaagoooEcoctgocactact acagocagcatgatgage——————
tgggtgaaggggEscagagaagogt mgctggagtact acacagoctataatgaga——————
tgggtgaatggopEscagggctgococopEgotgagoctact acagocagoectcatgaac——————
tggoctgocggggo cagogogoogotoEgotgaattactacagocagococtcatgaat——————
tggotgogggagt cagggot gocopgoctgaattact acagocagoectcatgaac——————
tgggtgaggggoEscadgadgaggogoEgttaagoctactacactgggattatggca—
tgggtgagagggoEscagadgagg oo ttaggctactacactggaattatggca—
tggagcaaaggbpEscaaggaagctopEactagactactacaccagtatgatgagce—
tggtoccaagga actggggcacttgocaggggoctbt ggoaago——————
tgggoccaagggEsccatgaggtgopEgctggagcacttgocaggacttggcaggec———————
tgggoccaagggEsccat gaagtgopEgctggaacacctgocagggtttatcagge——————

ggagaaaagt cLCLtaagocattcagacgaagoc—
gtacotgtot ggagcattottgasacgcaac—
tacaaacagcaaEscaatgaaccat maaataaatatgbtacgatattat —
cag—————— gogtpEstctatctgtct agtgcattocttaaaacgcaac—
gaa—————— ggoEstgtatctgt ot ggagcattocttaaaacgcaac—
tattcocaagaggt gocagaagctaEcaatagtcatctacaacgttat
tacacgaatggt Jgtagaggcatmaaaagat acggbtcaaacttgcaogga

tatacaagtaca
aacoggcadgggs
cacaaadttgagga
tacgactacggc
tggaccagocggc

Ccaaaatgatcttttacacgtt—
oot gaactoctttgagacctac—
ot coggatacatttocgoccat —
gJaacttcattgtgtogocagagc—
cgagtttgggcogagocacaat —
locgttgagbttotgggacaggaac—
logtogatttotgggoctocaat —
cogaggagttot ggaacgacaac—
cctCLggactttatocgococgatogt —
gt gaagtatctggacgataag—
g gadgaggocttttgcagatgag—
cgttgcgaacca Ao gadggacaadgatcgactatgoc—
actcagcatggo cttagagattttggattcaaag—
ttoccaggtocggoEs gJaaggatcgaatocgagaagaac—
gattoccocbtotgggacaccaac—
ogtogaattaatgaccactgga—
accgagtggoctgattocggcaacgt————

ttcaagacgggc
tatgtgogoggo

tggaaggocgoog gaaggtgbtggcttcaggagaac -
aaagtagagggt ttgtatgacatcocgaactaat—mm————————
tatcaagagggt gtattccoctttttgagaggaacc———aaa——————
tacacgaaaggc Jadgaagbtggttgcaggacaat —

tggagaacaggogc Jaadgatgtbtggttocgat gacaat —
togtgctogoocapEs aggagaatatgctggagaggtt —
lgatcatctggttcatggacaac—
gtgaagaagoctacaagaaatc—
cctaaaaatcaccaagactacag—
gatgaccattatagagtcagaa—

ot cgotgotggtggocgact oo —
Agttttatttggtttaccagagt —
CcacagodgadooapEe] gogtcacacacttcaaggacatoc—
cCocCcgoggaaatacgacgaatggaac————
gag—————— g o=l ‘tgtgaagaagctacaagaaatc
laatgacaactatagagtcagaa—
gJagaccataatcagtgttaag—
gagaagtbtggctacaggacaat —
gaaaccataatcagtgttaag—

agacacaagaat
tacacaaaaggc
ggoCcacaagaat
aacctggacgoo
aacdaddagdd <
aatgaagaggogc
aacctggacgoc
aacctggaggot
aatgtggaggoc

goctggtttttatcacaatcagggotgoe——————
lcaagotaggagEgocogggtact atcacaaagaggggtge——————

aacctggaggot CoaaactaggagEgoctggttattaccacaatcagggoctge——————
aaccoctggaagcy aagcocttggagpEatct—————————————————————— — —— — — — — —
aacctggatgoo aagocttggtag gotggatatgtgaatctgaatggttge——————
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* 1060 * 1080
gotggagtggcatttggaadtgogttotococagtEga
gocgbtggtgat gapEat =
gocgtggtgat gaE=at
p=
at
- facy oA R
- fa oA = L
-pe=ge i)
Aot
Aore
=
- Larla
t
qot
- [l
(=l
- (ay
qot
ot
- eyt
- pacy
- fartad
ot
ot

loggogoagbgggocatocggocapEtgoogt ggtb cat ga)
dogocgbggtgat ga,
dogocgb ggtgat ga,
cggococtactogaga
cggtot ottt gago
dloggtobt ottt gago
Jlatgtgbgattgagag

lagtgggaatttgtbtochgggag
Aoggaatcatcaccat ot gt
goaatcattaccatctgtgqeEatgtgtgatacago,
ggaatcgbttaccatctgocgEatgtgt gat acagg,
lggt-tgoggocagoocchaggocapEptgocttt gt ggaga,)

gocttttgtggagd
AggcggoagoagoocctgggcapEtgotttt gt gaga g,
lggctggagocagoocctgggcapEtgoctttt gt ggagg,
loggcattgotgocatogtggElcgocgtgatcat ga)
JoggcattgoctgoccatocgtggquEcgocgt gatcat ga)
doggocattgoctgoccatogtggqEcgctgtgatcat ga)
ggaattgcagoccattcgtggElagoct gt catt at ga;
dogoogtgatcat ga)
doggocatggtogaga
goctgbtcattgago
goct gt gt goagg,

dorgga
Jaame
A=agt
(= g=1i= fad

lcacactococtogtotbtggoct ot gaggbgtocatcacasa
sEgtcctoccttgtctggottt gagat gtoct gt gapEaga

—————— toccattggtattgocagoattgocttatoctggtt gt gagotctot gt ac
—————— toccatgggtgctgEcacactacttgtttggotct gaggbtgaccatcacga)
777777 tocatgggogbocgEcacacttcochogtoctggot ot gaggbgagoatcactgoo
777777 tocatgggogttgEcacgoett ot catoctggot ot gaggbgagoatcactgoo
———actaatggggctgcagttacocctgtcttttottopgcaggoct ot gt goEmag
———accaatggagcagocgttacococtgtoctttitcttopEpgocaggoct oggt gopE oo
———LtccatgggcggtaEggtgtttoctggt ctggat capggagatggct gt gaEgaEc
777777 acacbgggoaacaEpgoctggobt g tacocttocctgoEgocagact ot ggt ac faii= Co-
—————— acactgggtagcaEgctggotgbtcacocttacct acEgcaggctoctggt goEacc
—————— acactgggaagt g ctggotgtcaccttattgopEgcagattchtagt goEoo

,,,,,,,,, CchgaqaaatcoEagggggt gt tggacthottt ot agottbttacagagapE oo
£
=
£l
2
furd

0

————————— ctagtgattg gottgbtgttgocatttggtgegtgoctEttttoccagt mgt
————————— attgacatatpEgatatatctgtgoctttatat gogatttattaaacEca
————————— ttaataattg goctgtgtggocattoggtgqeEatgoctt ottt occaacEago
777777777 chggtgatt g goctgbtgttgocatttggtgqEatgotttttccagt sgt
777777777 gbtgttgocat@Bgatctocattatgttatgtat@logocttitattaaag a
———actgtgt gogtagtgtocgctattgocta gocattgttgagtim=ga

—ctgatttacgﬂcgccttcgttggaatcatcaﬂcctttttgtcgagc (s X
777777777 atgaacgbttgottcatggocttgtataaccaatgoocattgtacags a
777777777 gbtgtacocttgocaggagocctggoccattggagEgctggccattgagoEgt
————————— goggtcagooEmagdgagot gocaggggtagt ca, gocatcoctoccagtEact
————————— gocatgot ga gocacodgagocaccactogEggocttt gt cocaga [t
777777777 CcEgtacgkt ga goocggocaatgot ot gggca;

777777777 agocgacatcaEcaagtatgooggt ot ggt ca)

————————— acggacotga cgatggagocagtctgatca

————————— atggacatcasccgoctggt coggoct oggoo

————————— tTggacgacat aatctggtttcocococtggt g

777777777 LThactggbgtEcaaaatcgboctgoctggtt g
—goaaccactoEgggctatttggagtggggt opgctocggattcaacgot g
—tEbtcaagttgtgcggcggtctgggcatocttot cagcttcactgaggﬂcc
—accttaatttpEggocctoccgttgttttgggagpEagogggt atacaggagc
777777777 gocatcatcoEgat cggtgbgggocat cggca)
777777777 g gagoat caEcaagtacgctggoot gggt g
————————— totgataacgctaaatatgbtgggcatocggooEocatocggaatagago
gt ggocattgocggtgggca gtgcacctggt oo
gggcatctttgggoctgtgcacggogotggt goaga,
gggtggtgtggocagotggaaptgggggoctogags
gJaggtttotgggaatotoca gogggtgacacaas
goctggtattttcataggca gocattgoctgocagas
gJoggcacdggtggaggat gt gocaplcctcat catgoagaEoc
gogtggcattggocctgtt ot Slcagttt tacagagascc
gJgCcgggocatococt oot gggocaEcoctgot bt oocococagt gloo
gJatctgggococgocactggoat goagctattocagoEgc
gJagtgggagctctoctgggagoctgocagtgatacagaggt go
gocaggaatttoccoctt it ggag, gottgocthoccaaciEga
cgCoctggagbtggogtt cggaaEcgoatt ot ocococagt | gaal
agtactgtgtgggatoccagoEggtgaacgogacaa ggt
aggtgctggtgctatgacca gottttattocagapEcaEc
cggaggagttggactoggcapEcgocactt gt goagt Ea o=
cgCctggtgbttgoccat cggt g, gottgtgbocgagogEgoEc
atctgggcagocgttggoct gocagoctattocagoEgoEg
goctggaatttocttttggadq gottgoctttocagoEaa
goaattgtocggtattggaa goaggtoctgacgaE=ct
ggCctggtattttcataggca; gocattgoctacaga, T
ggaattgbttggtatt ggga; gogggtotocacgapEct

- ———tatgagctgatctotggacocaatgaacaogacatgoctggggagttgoatggt

- ———ttocgaacacatcggcoccacgoccatcgacagoct acacgtggggtatctaogtggt

gogobcatccagopEgo
cgoocgocatogaat o
cgccotocttogagoEagagg
ctgocatcttogacoEag
attgggtgtggagciEga
gtocabtcggagaggot g

m@r}gnng
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gJactgcoctgbtgago
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777777 tatgaactgatctotggtoccaatgaacogacacgocbt ggggggttgoctggt
—————— tatgaactocatctotggacocatgaacogacacgoctggggggttgcctggt

777777 tatgagctgatctctggaccaatgaaccgacatgcctggggagttgcatggtgg
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* 1100 * 11lz0o * 1140
lgctgobggottgotgbtcbt gt occocggbttocaEocactgocaat———cag———tatgag
dggtttbcagocatgatcoctgtgttgtgocapacgoe———agaaacogagacatggt o
dgatcttcagtatgatococtgtgctgtgoctaEoccgoe— aggagoocdgagagat ggt o
dlgatattcagtatggttctttgoctgtgot aEoccgc— agaaacagagaaatggtoc
lgatcocbtibcagtatgatocttgbtgoctgtgoct aEocogoc———aggaacogogagatggt o
dgatocttbtcagoatgatocctgtgctgogocaEacgoe———agdgagocgagaaatggt o
ggtaEgattttcagoatgattctgtgctgogococapEoogc———aggagcogadaaatggt o
ttcocaEgacgotctocgatattocctgtgocagaaacopEggac———cacgtctacaaccggcta
ttcaE dggat———cacgtcoctatgacocggotg
ttoaE dlggat———cacgtoctatgacocggotg
gac———aaaaccagocagaccata
gac—-——aaaacaagocaggottta
gac———aaaaccagccaggotitta
doCcgaagtggt——— ————tatgag
oagaagbtggo—— ———tacgag
cgaagtbtggo—— ———tatgaa
cgaagt ggo—— ———tacgag
doCcggagtggoe——— ————tacgaa
loCcgg———aacagotbtoocgbgtac———
locgg———aacagctoocgtgtac———
docgg———aacagctoeocgtg——————
doCcgg———aacagcoctococgtgtac———
loCcgg———aacagobtoocgtgtac———
Jogcattocgaagactacagcaaggtoe
cattoctgaagactacagcaaggta
Jcaagotggagecactac—————————
lcaagotggagcactac————
lcaagotggaacactac———
doaagotggagcactac———
oggg———aacasa-— -——=

ggoal
== fat=1
== ="}
= = fad=1
ggoa)
ggoa)

atctbtctococtgoctgtctggt gaagagt g
dgatocobgagocatggbtgoct gt goct gt ggoa
Jgatcoctgagocatggtgoctgtgctgtggoa
gagapEdgatcoctgagoatggtgctgtgoct gt ggoa;
gagapEgattoctgagcatggtgct gt goct gt ggca;
gagapE
ggdas
gggts
gogcaE
ggcapE
ggoaps
gocapE
oottt
goi-itE
acoCoEctgtggggactgoccagt gttt gt ggoctgot gt gggggagatggacoogtt —
ggctpEatgtggctattgotgot ctoegoecaacagcaatataactgqe———"————————————
tgct.cgccttggccgtgtttctggccattagttﬂtaagaacaagcagcgacggatggag
ctggEccactacctgatgtgoctgtctgotaactacgococacattogggaccacgaaaad
cactEcctcatgatactgtocttctaactgggocttacttaaaggatgocaagocaaaatgocag
ggcocopacgotacotgoacacagocactggaaggtb gEgt cgaacooocgaagacottgagt go
gogctpEgocgtocttttgocacacoctctoctggaaagocapEagcaaatcctgaagacococtgagt gt
coggtacctacaaacagocaatgaagaacg, ctgctgocaaggagatctgocagggt
dgCcgoctacctacacacagcactggaaggtgEgt ccaacocctgaagacooctgaat gt
Jocgotacoctocacacagogdotggagagt gEgt ctaacocoggaggacooogag- gt
JocgotbtocctocacacagogoctggagagogEgt ccaacocoggaggacoct gagt gt
cgctatctgocatacoctoctatggacaagapEcagtggtocctgatgatatggaggca
agocopEtocgoetatgtacagacctctatggacaagapEcagagatcctgatgat gt ggaggoca
gggCcEgaggtt tt tgoacacgt gttt ggagacca, gCcaaaccctgaagatcococgagt gt
ggocoEgoggtacotgoagacagocactggaggggcpEocggaggagtcattgatggggaggga
gogccoEgoggtacctgocaaacagcactggagggdgo ggadggggtcattgatgogggagga
gogttEgcggtatttgocagacagogoctggagggoo gogaggagtocattgatggggaagga

gags
gads

(===
ggac

== E=Tui

oot o tggocbagocaatgagatttocggaatcagaaggatocctagagococacooccagbgoct
agaca gtocatagottgttgttEgggt cgocaas
tactcattgtttacatttacacaacgacaacgaas,
agcaEcgttatagecttgttgtttgggt caacgas,
agcal gtcatagococtgoctgtttgggt cgoocaaas,
tatgEattcatttcaatgattctgttaaagagat
gogcamcatttgocgcactttgoctggcaaatt ot a
gaacatggaagattaagaccatactgtaacacasa
gcgaﬂgatattctcttgtatcattattggggccg
cogtocagtagocaggoctgoctggtattoccaagot ca)
gocapgatttttgocatgtgtct ottt ocgaggga
gogcogeEaatctttgoctgoctacattgocacgtgaga
ggcogEgctoctgogocctttat gt ggocaagacg o
gt caEsctacttggoccaagacgctggagggocoaa s,
ggatBcgttttocgoctgttgottggogaacagca,
atctpEpcatcatgtaogtgctgoctggocagaogoda;
gtctgcctocat cgooggogoeocctgacocaact goa;
tgcgoccococtgttggoctatgbtocctggocaatagoaEcgt gaacogotggogacgctogaad
ggagotgbttttocggtbtggocbtgochctacagocagodggaaagaacocaaagoogoogoaacaat
attopattgotggocatcatocttggocattocactacaccaacoggoggagacgatataac
oot ttococtggogogtocgct acogcaacocaacatgatcottgoctatctgocogocacgo
cgatcatgtttaaaatgcgaagtagocgattttgaaaggaaacaacagtttttggocatac
[s0s fad=1 cgttctggcctgctatctggccaactccaﬂtcgacaggagcgggccaag 777777
goctcattttocgoctgotgoctggocaatcagacocgoaact ogoagagacgocagaac
ggct atctttgcctgctgcctggccaacaacgagcgtaactacaagcgc———cggaac
attocpEggoctttgoctct gt goaaggoctttgoccaaatacaacgatatgegtctg——————
ggccEgaccttcgoccat gaccatgtact gocaagpEggt c———aaggocagacacctact go
gocaEgattgtgtccatgtatctgtactgcaat opplacaa—————————————————————
gocapgattotcaccattactoctgotoctgggctopgtattat gatagaagggagoectggg
goggaEatgocctggoccagaattbtggttagoegat apogaagctgtc————————— agggog
ggcaEggocttctccatgacoctcttoccagoacapEocac———cggactggt aagaagtac
[s: s g wle: | tggcbtgacoctacagatacaggaacocagaaagacocooccgogocgaatcctagtgca
[= s s Po gctgctgacgctgctgtacatcacccgggaggaggacatcatcatggagcactct

attcagtgagaaaaccoctgttgoca
acacgattat——-— ————cadgaat
aaaggagtat——— ————gagaat
ctatttocatgaagaattcattaatt
aaaaaacgctgaacgtaggggttat
catgagacattcocccatgtgagt———
Caaagagaaacgctocccaagot ———

aaaatcocgtaatggaattactggt
Jogoogcaacaagtoccat cogaogadg
cgagoctgocagaagtocgogttggctag
cggaactatagacgcoc———cocgbgog
gJaggaagogo———————————————
gogcagocagaacgcaggtogooag

gogcamdgctgbtgtgocttgocatagEtgttgtgcagaaggagtagagataoctgot———tacgag
goggtctogoctatgttgogcaggctggt ottt gaaoEgctggec——————————————————
ggaqEctttoctcgoctactgoctctoctocgtgocapElaacaaataac———cag———tatgag
ggcaEgctgotggoctgoctgt ch gt occocggbtt capcacggocaat———cag———tatgag

gtotpEctgoggocgattgoaggasaaaaacaggacacaccteac——————————————————
gogcaEpcatattctcattctaogctagocagtt ot a cogcaaddodgaadgaacgagodgogad
ggagEdgatcttocgecatgoctgoctocgocogctcocapEacgcagocagtacgagacggta———
ggagocctatttgogotgtacctocgocaattoccapfaagaaacatggacagaaggtacgoc
ggcasgctgtgogocatgcatocgbt gttt gt gcagacggagtagagatcctgoo-——tatgag
ggaaEctttocttgoctactgoctgtotocgtgoccapmaacgaataac———cag———tatgag
gocaEgatattcagoatggtoctoctgotgtgocgapEacga———aactcacgagatgtgata
gggaEatgocct ggcacagaatttggt gagt gaca; gaagotgbte————————— agggct
ggcaEgatattcagocatggbtgochctgot gt gocaapEacgg———aacbocacgogatgtgatt
ggat gocattoctotgttggacttt ot gggttopoectgggtaccatgttoctactggags
gggt gocatcoctgatgbtggacgoctoccocggtcapmgct gatagocatgtatttctacaca
ggat gocattctotgttggactttctgggttoEcctgggtaccatgttctactggago
ggat gocatbttoctotgotggactttttgggttoEocctgggtaccatgttoctactggagos
ggat gocattctoctgoctggacattttgggttopEoctgggtaccatgttctactggags

ggatﬂttccattctctgctggacattctgggttcaccttgggagcatgttctactggacc
t t
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Mu=salh
EowvCD9
CatCD?
ChkCcDS
HumcCDS3
Mu=CD9
RatCcD?
HumCD327
MusCD37
RatCcDh37
HumChD53
MusCD5SH32
RatCD53
BEovCDE&S
HumCD&a3
MusCDAES
RabCDe3
RatCD&3
MkyCDE1
ChmpCDS81
HumcCDS 1l
RatCcD&1l
TamCDE1
HumChDs52
MusCDE2
MlkyCD1l51
HumCD151
Mu=sCchI151
MacCDI1571
HumcCooz2
RatD&. 1a
HumilTMPE
Mu=sL&
DrosLEL
DroskMe
MusME&EE
Zat PRPH
ChkPREPHI1
ChkPRPHZ
DogPRPH
Mus PRPHZ
FEat PRPH
HenPRPHS
HenPRPHG
XenPRPHS
EovROM-—1
HumROM-—1
MusROM-—1
Dog28As
HumSAS
Sh=8h23
shss325
Shsgi23
Sh=sMZ3
Sh=TE7368
ApisFl139
CeBOSG3Z
CeCl4all
CeFS53B6
ChEkTM4SF
DrosZ9Fa
DrosZfFh
Dros3A
Dros=42ZEa
Dro=4=2Eb
Drosd4ZEC
Dros4ZEg
Dros4ZEi
Dro=4Z2E1
Dro=s27E
Dros8Bees
Dros9033
DroscGHOT
DrosLDla
DrosLDz22
HumMNAG—Z
HumMET -1
HumMET -2
HumMET-— 4
HumMNET-5
HumMET - &
HumMNET -7
HumTHM4— 4
HumTHM4-—E
HumTHM4-D
HumTHM4 52
HumTM4 S5
MandD7a
MandDl07
MandE1llS
Mu=sTHM4— A
MusTmd=6
HumT & PNZ
MusTspnS
RatTspni
EovUIPKI1A
HumTPK 1A
SusUPKLlA
EcovUFELE
HumUPKI1E
MinkTI-1
MusUDPKLE
RabUPKI1E
XenUF1lEBS
¥aenUUP1EZR

gotogatacogt ——
goCocCoggttacogoe— —
goooggtacogo——

gggctg——
gtgatg——

ccocaagtac
coccaagtac

ttoccaggagoct acaggagatccagaacctgaacgagct ggagt acagt gocacctogaag
gottaccaggatatcagagocaaaggaagagoaggaactgocaagatatccagtctogotca
gagagbtgagggctggottocbtggaaaagagocgbt gt cggagacttggaaggooctttot ggag
Jaaagbtgaagggtbtggattctagagaacagoct gaaagacactoctgaagtoctgogctggag
gJaatcagatggttggttactagagaacagttttgtggaaactgocaaatacaacatcaat
gaaagCcgagoaogoctggottchggaaaagagcgt gt cggagacttggaaggococttoct ggag
gagagtgagggoctggotgoctggagaagagocgbtgoocogagacoctggaaggoot ot ggag
Jagagcgagggctggttgctggagaatagoegtgtocogagacct ggaaggocttt ot ggag
Jacacadaadgtbttttattttggagaaaggagtaacggaaactatgaacactacocctggag
JacacadJaagoattttocttttggagaaaggagtgatggaaactgtaaactcttcocctggag
gagagt gaaggttggatactggagaaaagocct gaaggacaccatcaaatococtocctgggasa
gaggoccagggotacot ottt occtgotgggot gaaagacatgotgaaaacagoctggota
Jagacccagdgctatctotttococcagtgggct gaaagatatgotgaaaacagocatggcta
gaggoccagggoctatctttttocctggt gggct gaaagacatactgaaaactgoatggcta

tttatg——
goacgococgoctggocagqot gocagcagagocteggocgtoctcat ct coggocggaaagat ggoa

gtgtacgoc
tactatcagaaa——
googbctggatg——

gocgbtctttoogcacgattatttatat — -
catgocttcacaagaactattacaaaaa— -_——

acagaccaaatgatgtocttgaagaatgacaactotcagoacoctgtocatgtocctocagta
agctagg——
gacgoa——

gbtcactgatgggotococtggggoocoggtgocaagooccagogtggaggoggocaggcacggga
ctoctcatcactggoggaacctatgoa—

atagtg——
atggtg——

ctbtoctcatcactggoggaacoctacgog
atagta—-—

agaattgactat—
atgctc——

agaattgactat ——
agaattgaatat ——
agaattgaatat ——

7E0
=1
Fa0

405
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HumTPK 1A
SusUPKLlA
EcovUFELE
HumUPKI1E
MinkTI-1
MusUDPKLE
RabUPKI1E
XenUF1lEBS
¥aenUUP1EZR

gatcgcttoe————
aaagaacaactcaattcttacact
agocttgaaaaagotgggcaagagtaaccaggtggaagcc
agcttgaaaaagattggtaagttcaatcaggtggaagcaggtgocgaaggyg—————————
attatcaagaaccttggocaaagocaaccagatttoccactgtctcaggcatgaatgaccoo
agCcttgaaaaagttgggcaagagtaaccaggtggaagct
agCoctttaagaagotgggocaagagocaatcaggtggaggct
agoctttaaaaaactgggcaagagcaatcaggtggaggct
aaaatgaaaggtcttttocatgbtcaaatcaggtggagaca—
aaaataaaagatcttttcaagtcaaatcaggtggagaca—
ctCtggtgaaaagocatgggtaagct gaacaaggtggagacogot ggt —
cagggagocagggocoocataggccagocacoctggggagacooca
cagdgadaggdgttgoctgocaggccagocacctgaggaggococaca
cagggagggottgoocacaagocagoacoct gaggaggooooa
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777777 ————gagggtgocagacgcaggcocaggoococagaggotggo 1038
————————— got gaaggadgaagaagot gggaagact ccagocatcacaacagtcagt ——— 1062
aacattaatgttcaaaacacgaactgtggcaaaagoaacgtgacagocaaagtctatocct 1082

————gagggtgcagacgcaggocaggooccagaggoct ggo
————gaagdgbtgcagacgcaggoooggoctoccagaggotggo
————gaagctgocagacgoaggocaggococagaggotgge
—gcagagggadgtggagaagcagogdgoggccage
—goagagdgadgagddgagaagdgagcagogaggtags
—ggtgaggaagcaggagtagocaactgtcage————————
———-—CcCcagaagagaaacobtoocaaggagbtgbtoctgoctgaggoo— — —
————ccadJdgadaadocacctococaaggaggatctatctgaggoco———
————ccagatgaagaaccoctococaaggaagttoctagctgaggoce———
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Appendix K

P1 Artificial Chromosome pCYPAC2N
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Appendix L

Sequence Chromatographs of Long-template PCR
Products from PAC E1-06-92



Model 373
Version 3.4
SemiAdaptive
Version 3.2

ABIA.
PRISM"

2825 KB LT-PCR TM1c
A. VARGA

25KB LT-PCR TM1c
Lane 28

Signal G:173 T:309 A:237 C:165
DYEnamic™ ET Terminators
DYEnamic ET Terminators

Points 936 to 8580 Pk 1 Loc: 936

Page 1 of 2

Mon, 13 Nov 2000 8:57 AM
Fri, 10 Nov 2000 7:06 PM
Spacing: 10.17{10.17}

”

250 260 270

280 290

300

310

GEERNINNDOC G CNING AACHIGANFIATC CNNC GAICTGTTCT AG GCRTTIGTAGGCA TCATGAAG TCCAG CAG G AAAATTCT TCTGGCGG TARGACCTCAAA AT TCICTG GAGTTGTCTCCLT
10 0 <._ ! 0 60 70 80 90 10 110 120
A L An )
__m AGCCAATTGTAAT GGATICTT TCT TCT TCACTG AGCAATGCTTTGGCTT TCAG TG GGEG G CAGGAAGT A CAGA TR AG GGGT GA GGAGGGGAAGACTT TCCCTG CAGT GA AATGGET(
130 140 150 160 170 180 19G 200 210 220 230 240
LCACATGG AGG CAA AGAT GCCCTCCACT AT TG CAAGCCCAGA AGGCTCCAGT ACAG A5 AAGC (RA AGG GGAG AT ACCTGEG GGTGACCT AATG AG TATTTTCCAT ATTGTGCOCTCT ACAG CT(

330

340 350

320

360 3

70 380

190

410

400

420

430

[SGTGT CT GCAT ACACCCAGTAGGTACAS CT AGGAG CTATAT AGGCCAA AGGAGAGACACAGT GAGA AT TCATTCAT TAGATTTT TTTCT CTIGG CAAT AAGTT GI'TTAAA ACAT INI'GAT A

440 450 460

470

480 49

T TAAT TAGGCATNAAT AT ATTAGGAT AT 2AA ATAT ARAR
10 500 510 520

n
30

Jal

TATGCATACAT CTNIAPAPAGAA 2
550

'ATPNNCTNICANAN A TNINNGAGE TCNR GG TT GATGATTC TGNINT CANANIC CAMTAC

560 570 580 590

&UU Le P B!




_ Model 373 2992.5KB LT-PCR rTM3 Signal G:89 T:192 A:182 C:90 Page 1 of 2

Version 3.4 A. VARGA DYEnamic™ ET Terminators Mon, 13 Nov 2000 8:58 AM
SemiAdaptive 25KB LT-PCR rTM3 DYEnamic ET Terminators Fri, 10 Nov 2000 7:06 PM
Version 3.2 Lane 29 Points 950 to 8580 Pk 1 Loc: 950 Spacing: 10.32{10.32}

gﬁﬂynqﬁaﬁuﬂ,ﬂngﬁﬁiaé,...‘,Qu.e AGRAT ;:SNrao.”..@o@_kP,._u.:r‘....,mh,‘.@ﬂ...@.ﬂ._.,QL__ TACATTT:, ,nnnmx_.ﬂ.r_.._bm.._,.anﬁ,r_.amr?e,..;ﬂcﬁﬁﬂ GT1
10 0 70 80 100 110 120

\;D _L: _=__ _. : ggz _ o E W b

TTTTCAGCAAA TTTATCATATAAT CATG TAATCACT CATG T AGT TAT TCR ACAAACC CT CAT TGAC CAGT GGCTTG GATTGAGGE CI'TG GI'GCTAGTCAGCTCAATTCTI CT CCTT TTCTC
130 140 150 160 170 180 190 200 210 220 230 240

Y T A et e g Mt e

CAGAGANCRAMT AGC CATTGAAT ACAGAC CT TCCTCAGTCC AGTTIC O GAGT TTCT AT TTTAACT GGGAAAARCAAGT ACAAGA GA AT GAACTG GI'GT GTAT GT GTECACACACACAITG]
250 260 270 280 290 300 310 320 330 340 350 360

A MW Y ..,a,.,,t_g,.,.....r.._,..._r...._,..r......_._....».....a.,_._....__.,,e_..,.r..__._.,..._g,....._..._.......p.p.,..........

'GAGC AITTTACATGCT CAT TTACATIET GTG CATTITAC ATIGC ATG TIGCATEECTC AG TG AGIGEGCRAAG2GIBTICT T AG TG TATCC CCND ACRAGCT Al AGGGG CC TCNTAAAATNGG
370 380 390 400 410 420 430 440 450 460 470 480 490

DOTINT NPATTTTTIGESA R

GNAARATTTC QCCTINDG AAC AAATT NIGGNCTGG AAAAATT INTCACAA ACC C CCNEINGNITCC NANAA ACAAIGGATT E .,DP jeeeeed

500 510 520 530 540 550 560 57C 580 590 600 a1l




Model 373 11+2.8kb t-per rECD Signal G:124 T:293 A:208 C:116 Page 1 of 2

>W— P Version 3.4 A. Vagra DYEnamic™ ET Terminators Tue, 21 Nov 2000 9:48 AM
SemiAdaptive 2.8kb It-per rECD DYEnamic™ ET 31/10 Thu, 16 Nov 2000 4:06 PM
v&mg.. Version 3.2 Lane 11 Points 800 to 8576 Pk 1 Loc: 800 Spacing: 9.25{9.25}

N CTGNXGANAT AT TNNGAAANICA CAAATIG GG ACGGCTCATG CTOCIGE T 26 ACCTGOGGE TCT TGGGEAGAIGICATT TTTATTTACT GNTG GGAG TG GGT quwﬂwhwh.n._um.whﬁnk_
0 30 40 50 60 70 80 90 100 110 120 13

[Tl
A _S ‘..‘ _Rr ...?»r:..ﬁwar.L....,.,......_-..,_.:-..:,.,'s AT T ‘ \ r | —— }

BTGGGACCCTATATTTTAT TTCAAGCCATGATGAT TAGCT TACATTTGT TGGAAT GATTTT GTCAAGAAACTTAGGT TAATCATACACT CTCCCT CI' TAGAACTCAG GTAT CATT TACAT

140 150 160 170 180 190 200 210 220 230 240 25

_A W e o I a 0

TAXA AG AAAA ATAT TTTCTCTACCCCACAGT GRACTORAGTGGTAATTACT GCCTGTTTCGCCTTTTGGG T ACCT CT TCACAACT CCT GTGAG CT AG TCITG CCAMG GACCAGGCICT ATY
0 260 270 : 280 290 300 310 320 330 340 350 360 371

=

e 00 W e ¥ DX DM :.:.. /)

ATCTTGAT TT GATCACCC AAT TIT CT CCAACTGGCAAT CATAGTTT AI'GTCCATG T TTATCT CCAATGCCAT CAAA AG TCCAAGT CT TC CAGA ATAT CCAT CATCAOCCCCACATTGCCCT C
380 390 400 410 420 430 440 450 460 470 480 490

. BRY,

IGTATE@AAATTGT ATCCTCTAMR TAACTA CAATCTGACCTAGCTITICT TACTEIBC CCCGECTCC TACT(CACACCCCA QT AQCAANTT T THRCANST CTGGC AT CAGCARAS
500 510 520 530 540 550 560 570 580 590 60




_ Model 373 12#2.8kb It-pcr ex\INT1 Signal G:125 T:313 A:261 C:71 Page 1 of 2

Version 3.4 A. Vagra DYEnamic™ ET Terminators Tue, 21 Nov 2000 9:48 AM
SemiAdaptive 2.8kb It-per ex\INT1 DYEnamic™ ET 31/10 Thu, 16 Nov 2000 4:06 PM
Version 3.2 Lane 12 Points 810 to 8576 Pk 1 Loc: 810 Spacing: 9.18(9.18})

CCN F;Eﬂﬂoggs n(nﬁ TC _"..bo‘r.pa..._ i ﬁ_gwwvh GGT % TGACNIGTTACT TRAAACT GTCTAAGCCTCAG TTICCT TAACTG TAARATTGGAAT ATAG TAC TATCT)
10 60 70 80 90 100 110

N} .—_ ‘_ ==4=‘_:LE. L e i S

ATAGAGTTTTTTTARGGAT TAAATGAGTTAATATACT TAA TGTACTCAATACAG TGCCTGGCT TATGGETI AARCTCT TAA TAAAT GTTAATTATGATT GATACTGT ACTAAT ATATTGAT
20 140 150 160 170 180 190 200 210 220 230

1 Wb i I b

AT PACAATGTGAGAGAGGAATAATTAT TCT GATAT AT CAGAG CRPAATTGAGAATCAT AAAAT TAAAGATTATATCRAA OC. VAATTGAGAATCAT AAAATTRAAMA ATTTTAGT GGTGAAGTTA
40 250 260 270 2B0 290 300 310 20 330 340 350 360

TGAGTAATTGTTCTTG T TITGCT TTTCTATACAT TTAAACATTTTTTAGAG TAATTAGGTATTAT TTTTAT AA TG GGAGAAAAT AA AGT GAAR ARAATAACCTGGTGACACAGAGCT ATGT
410 420 430 440 450 460 470 480

370 380 390

0 W e SO it B .._t_rt...,._...r,..__r._.,z_._.,._fl_....L.rL.,._,_.,........._._..,_..,..._._

CTCCACAT GGG RGGGAGACCAATTAAT ACATCCCT TACACTCTGGA T AGA AT TGAGAAT AGAG G ACRAA ACACAATT CATAT AGCT TTCCT TCTTTG TTATCAA TTCTCCT Al
490 500 510 520 530 540 550 560 570 580 590

190 ) :- _... ._;.‘. (\Dod XY Ko ) ..... oL LX) 1




Appendix M

Sequence Chromatographs of the S’RACE Product



Model 373 27+5'RACE 2 5'2UPK1B Signal G:217 T:145 A:187 C:76 Page 1 of 1

>_w_ h Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Tue, 11 Dec 2001 10:13 AM
~ ABI50 5'RACE 2 52UPK1B DYEnamic™ ET Mon, 10 Dec 2001 4:45 PM
Emg Version 3.3.1 Lane 27 Points 1050 to 2600 Pk 1 Loc: 1050 Spacing: 9.00{-9.00}

CANTTTORAA AATCAGCAGROCC GG AMGCANBGAACAGTT GAGTTGTCITTG GOCAT CI'TME GGAT TTCCCACAAG CTGAAGGCAAGIGOCTCCTCTT TCTG (G CACAMG GTAGGGCCCG CTCCNC A

.‘—Eh’_,’, b;_r 5. ,.; | _. ._ .

. _,; ] ‘ r I\ E LA E:E;:ii.h,:k— N

[ oNG 0 ACTCAT ANANRAS ARG A NG ACE C AN NN 2T T NG C
20 140 150 160 170 180 190




Model 373
Version 3.4.1
ABIS0
Version 3.3.1

235'RACE &'
A. VARGA
5'RACE &'
Lane 23

Signal G:411 T:318 A:366 C:170
DYEnamic™ ET Terminators
DYEnamic™ ET

Points 1100 to 2600 Pk 1 Loc: 1100

Page 1 of 1

Mon, 11 Feb 2002 10:00 AM
Sun, 10 Feb 2002 9:08 PM
Spacing: 9.30{9.30}

30 40

50

60

o

;’E,E_; W I el r__rr i I

80 g0

CCTTOGAA ACAGNTTTOCAA A AATCAGCIG GCCCTG @R AGCAAGG A ACAGTTGAG TG TCTTTGGC CA TCT TOG GG AT TTOCCACAAG CTGA AGGCAAGC GOC TOC TCT TTCT GOG CACACS
. . - 11¢

100

110 120

Vi |

130 140

kG 2GGGCCCGOT N NNCONGCCOC (N O NG O CNNGGNC
150 160

170




Appendix N

Sequence Chromatographs of the Bisulfite-
treated UPKIB Promoter from TCC and
SCC Cell Lines and from PBL



Model 373 29*VM CUB 3-BIS 8METHYL_UP Signal G:1086 T:1154 A:1115 C:104 Page 1 of 1
).W— P Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Tue, 31 Jul 2001 2:12 PM
3—21 m!_._.._;.ﬁbu_?u VM CUB 3-BIS m.gm-—.IJ‘_JICﬂ DYEnamic™ ET —so_... 30 Jul 2001 3:44 PM
Version 3.3.1 Lane 29 Paints 1060 to 4100 Pk 1 Loc: 1060 Spacing: 10.24{10.24}
TIT ATTTGITAGAGTT AT ATATTTTARA GTAGL AG AAATT AXNIT GATAGITT TTAGTT AT T T TTCGT T T TAGCGAGGTAGGETAGGTAGCGGAAAGTITAGTTTAT GT GAGGTGTT]

10 20 30 40 50 60 70 80 20 100 110

oo A o o r

[TTTGITAATT ATAGATTATTTT TTTTT GGT TTT GGAGGTTTAAA GAATTGTAGGAGGETANAAAAGTATTT GGGTC TGTANATT GOGG AGCGGETTTTATCGTGTG (G TAAAAAGAG
120 130 140 150 160 170 180 150 200 210 220 230

Wl : FE.E i W W _r___.r; I ?i,_.rs,é::.is_‘,..EE.::E:P?‘.

AGGCGTTGTGAGTANATCGITTTTTTTT NGTAGGGA ATTTTNCG GNTTNANGG GTNGG GNNNN NNN NNNNC

240 250 260 270 280 290 300 310




_ Model 373 37+HT1376-BIS 5' METHYL-UP Signal G:1164 T:1013 A:977 C:197 Page 1 of 1

Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Wed, 19 Sep 2001 11:46 AM
SemiAdaptive HT1376-BIS 5' METHYL-UP DYEnamic™ ET Tue, 18 Sep 2001 7:07 PM
Version 3.3.1 Lane 37 Points 1000 to 4300 Pk 1 Loc: 1000 Spacing: 9.00(-9.00}

NCNNC Qﬂu—;aﬂnzu‘ ,.E: TGT ;ma [g_ﬁﬁlazﬁnma aﬂﬂ.uﬂﬁ,ﬂg GCrMNT'TTT OGGT T NPT TT TTT GTTTTA T NNING GI' N3GGT COGTNGT GG CMNGTT TCCTT
50 60 70 80 100 110 120

T
-2 P?_;::? r\ _: ,_ _5,.:,.:; *.E Al :; E.,‘_:: r:._‘_r A J E ;..f;_r_ I

TNIGT GNGGTGTTT TTT GTTANTTAT CGNI INI T T T T T TNG G TP NG GOGGT TNNONNNAT TGTNG NOGGGTNNNNNNG TNI'T TG GG TT GGGT GT CANITGTGNNGNGG GI'T TCNTNG!
130 140 150 160 170 180 150 200 210 220 230 240

bl i _ |
.‘___;‘ __,.___ ...,_.r..c.:_._,_,,_‘_z,.,__._.\_,_p.__E—,___,;____’.,_p Y ;.r, W ,"_,;_”__‘,.r.,_%.P,__,,»..,?__F__,_.,k ..’ _*;rt i;: _.P,_,; A ._.,..__r ,:..z_._: b.

'GL GI'GI' ATNANNAGG NGGT GT TG TNNG TACNT TTTTTTT NANAGGHNCTICCCCNNNTTNNNGG N'GGG C C C OXNTOICN™ ¢
250 260 270 280 290 300 310 320 330




Model 373
Version 3.4.1
SemiAdaptive

Version 3.3.1

ABIA.
PRISM

30+RT 112-BIS 5'METHYL_UP
A. VARGA

RT 112-BIS 8METHYL_UP
Lane 30

Signal G:930 T:904 A:866 C.68
DYEnamic™ ET Terminators
DYEnamic™ ET

Points 1060 to 4100 Pk 1 Loc: 1060

Page 1 of 1

Tue, 31 Jul 2001 2:12PM
Mon, 30 Jul 2001 3:44 PM
Spacing: 10.29(10.29)

CCTCNTITNITT GITAG
10 20

.u

, =M
__u b 19

GAGTNAT AINTTTTRNAGT ANTANNANITAAT TGAT

60

..

TATITTTTT GTTTTAGT GAGGT AGGGTAGGTNGTGGANAGITTAGT"

70

Fa

I'TATGrGAGGTGTTTT

BO 90 100 H“_.n_ 120

130 140

A ?;ELL { _ DO, :.s.;FE;

160 170

18

0

'TT GTTAAT TATAGATTAT TT TT TT TNGGTTTTGGAGGTTTAAANAATTGTAGGAGG GT ACNNAAGTAT TT GGG TTGGGTGTANNIT GI' GEGAGTGGETTTTATT G GTGTCTAA NANGAX

1 ".“ N

:;..?E\rgz

200

A rr

210 220 230 10

\lr‘-

250 260

280 290

300

U NV E.P ‘.E;: oA A

CAGGTGTTCI GAGTNAATNGI TTTTTTT TNGNAGENNCT T TCC GENT INAAGE NI'NG GG NMNCNNCC C

310




Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Tue, 31 Jul 2001 2:12PM
~ SemiAdaptive 5637-BIS 5METHYL_UP DYEnamic™ ET Mon, 30 Jul 2001 3:44 PM
Version 3.3.1 Lane 31 Points 1060 to 4100 Pk 1 Loc: 1060 Spacing: 10.28(10.28)

_ Model 373 31+6637-BIS S'METHYL_UP Signal G:1970 T:2136 A:1937 C:187 Page 1 of 1

@CCCTTTATITGCITAGA NCNNICTTINAAAGTAGT 2GAAATTANTT O._ﬁ. AGTTTTCGGTTATT" _J.%ﬁ)m,?_._i.ﬁ AGNGAGGTAGGGTAGGTAGC GGAANSTTTAGTTTATGTGAGGI GI'
20 30 40 60 80 90 100 110 1!

p%r%:_f,.;.%;_\.: Wkl __, UMMMl

[TTTT GITAATTATAGATTATTTTTTTTNGGIT TT GGAGGITTAAANAATT GTAGGAGGET AN AAAGTATTTGG GI' TGGG TGTAAATT GCGGAG CEGETITTATCGTGTGC GTAAL ANG]
20 130 140 150 160 170 180 190 200 210 220 230 24

s._rz, s e T v

"GGAGGCGITGTGAGT ANRT OGTTTTTTTTTG GNAGENA NI TTNCCGGNT TNENEGSGTNG GNNNNNNNNN
(L0 250 260 270 280 290 300 310

A b Y Bt A




_ Model 373 32+T24-BIS S'METHYL_UP Signal G:1456 T:1673 A:1580 C:161 Page 1 of 1

Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Tue, 31 Jul 2001 2:12 PM
SemiAdaptive T24-BIS 5'METHYL_UP DYEnamic™ ET Mon, 30 Jul 2001 3:44 PM
Version 3.3.1 Lane 32 Points 1060 to 4100 Pk 1 Loc: 1060 Spacing: 10.30{10.30}

NMINTITAT TTGTTAGAGTIATATATT I ITAAA GT AGT AGAAATT %pam AT ,E‘JJH_EQ?,.H I'TTT OGT TTTAGCGAGGTAGGETAGGTAGCGGAA AGTTTAGT TTATGTGAGETGT
10 20 30 40 60 80 90 100 110 120

L ..r.,_,‘,—_.rz._w,;.,?___s_:M,E.,.;_S_.é._,‘ WM

[TTTT GI' TAAT TATAGATTATTTTTTTTT GGTTTT GGAGGITTAAA GAATT GTAGGAG GGT ANAARAGTATTTGGGT CGGGTGTANATTGCGGAG (GGG T T TATCGTGT GCGI 2AAAAAGE
130 140 150 160 170 180 190 200 210 220 230 240

E:r.t,::; AL r.;F:rr:: .E,:_‘.,.».,._..P_.r?::;.:: Ty ?F:riz?f

\GGAGGOGTTGI GAGTANAT CGTTTTT TTTTNGTAG TTTCCGGNT TNENGGEETING G NIN NINNNNITINNNN -
250 260 270 280 290 300 310




Model 373

Version 3.4.1
SemiAdaptive
Version 3.3.1

ABIA.
PRISM'

33+J82-BIS S'METHYL_UP
A. VARGA

J82-BIS 5'METHYL_UP
Lane 33

Signal G:1902 T:2098 A:1986 C:201
DYEnamic™ ET Terminators
DYEnamic™ ET

Points 1060 to 4100 Pk 1 Loc: 1060

Page 1 of 1

Tue, 31 Jul 2001 2:12 PM
Mon, 30 Jul 2001 3:44 PM
Spacing: 10.22(10.22}

10

TNTTTTAT TTGI'T 530..1 TAT

I'TTAARGTAGT 2GAAR

.ﬁ_1 40

v.—

AT TAATTGAT AGTT TTNNGTTATT"

60

80 90

) ML

'TTTAGCGAGGTAGG G AGGTAGUGGAAAGTTTAGTTTA
100

TGTGAGGI'GL”
110 £ 45

gl

130 140 50 160 170 190

» s__: W A iy

n..j 0

200 210

Nl

220

'y

'TT T GITAATTATAGATT ATTTTTTTTT GGTT TTGCGAGGITTAAA GAATT GIAGGA GGGTANPAAAGT AT TT GGGT NGGG TGTANATTGCGGAG CGGGTTT

TATCGTGTGCGTANLAAG
230 2

i _;__:..F a0

PGGAGGOGTTGTGAGTANATCGIT ﬂjﬂﬂgjbm%.g ITTCCGGNT TNANGGEGT NG GNNNNNNNNN N
300

a0 250 260 270 280 290 310




Model 373 34sTCC-SUP-BIS SMETHYL_UP Signal G:1383 T:1125 A:1245 C:151 Page 1 of 1
>W_ bl Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Tue, 31 Jul 2001 2:12 PM
SemiAdaptive TCC-SUP-BIS 5'METHYL_UP DYEnamic™ ET Mon, 30 Jul 2001 3:44 PM

Version 3.3.1 Lane 34 Points 1060 to 4100 Pk 1 Loc: 1060 Spacing: 10.26{10.26}

TTTATGT GAGGI'GT]
90 100 110 120

i ; | Ml ,____.F__;.. il _g_t___:_, ,,.,‘_,;_g,: b el

(TTTT GI TAAT TNIAGATTNI TT TT TTTNGGTT TNGGAGGTTTANNG NN TGTNNGAG GGT ACNRNAGI AT T TG GG NGGG TG TNNAT TGCGGAGCGGE TTTNNI CGTG TN GTAAN A N3
130 140 150 160 170 180 190 200 210 220 230 240

FA

& nnﬁﬁm.aw Jﬂq T O.Hg AGITA qﬂ H.E.né G’ ,sﬂﬁ ;gqimrpﬂa GAT uﬂ111 TCGGTT AT 1._._,..1_10 GT w.n_,hm. GNGNGGTNSGGTNGGT AGC GGAANSTTTAG

) .. : .;»::—:_ A :»: \.;—LLF\, ?.P.? ‘.. ‘_fr—h&»ﬁ_.fwb—.r;_—\.;;b—.:h;»r,FL: .,:...».»w h&-r

"GGAGNCGTT GT GNGTNNAT (NTTTT TTTTTGGNAG GNANITINCC GGNITNANG GNIGGG O NEC COnee
250 260 270 280 290 300 310




Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Mon, 8 Oct 2001 4:06 PM
ABI50 SCaBER-BIS §METHYL UP DYEnamic™ ET Thu, 4 Oct 2001 7:16 PM
Version 3.3.1 Lane7 Points 1000 to 3750 Pk 1 Loc: 1000 Spacing: 9.12(9.12)

._-. Model 373 07+SCaBER-BIS 5'METHYL UP Signal G:700 T:899 A:844 C:74 Page 1 of 1

NN %.u%ﬂ.dqqurh..m TTATA JJJHU AL GTIG! Rue..:w ITA q_ﬂnﬁbﬂ.dn; TOGGTT ATTTTTTCGTTTTAG CGAG GTAGGGT .QD m&@mﬁ@ﬁ LQH.: AGTTTATGTGA Q@d.dﬂq‘ Gr

0 60 70 BO 110

;.,g;__'_ _,,.F,rg el

[TAATTATAGATTAT TTTTTTTNGGTT TNGGAGG TTTAAANAAT TGT AGGAGGG TANAAA AGT AT TTGGGTOGGGTGTAAATT GCGGAG CGGETTTTATCGI GIGCGT AA AAAGAGGAG GCGI'TGT!
130 40 150 160 170 180 190 200 210 230 240 250

.5.;:_.:, Wi r:;,.; ..._.::g_ W e M

GAGT ANAT CGI T T T T TTTTNGNAGGNENITTIC CGGNITNANGG NIGGGGNC NNNIN_ C NNINC
260 270 280 290 300 310




Page 1 of 1

Model 373 36sPBL-B15 5 METHYL-UP Signal G:633 T:645 A:587 C:169
B_ P Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Wed, 19 Sep 2001 11:45 AM
~ SemiAdaptive PBL-B15 5 METHYL-UP DYEnamic™ ET Tue, 18 Sep 2001 7:07 PM
3_2 Version 3.3.1 Lane 36 Paints 1000 to 4300 Pk 1 Loc: 1000 Spacing: 9.00(-9.00}

GNCTG OEOE,)QHMH “quuﬁw.w GI'TA @.
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g_ ,g .; i .E:: _,:.:E:__.:_; AT e b i
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ﬂ_.. Q0 an
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e U
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ol
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.‘ _

TTNG GGTNGGGT G AAATTGOGGAG CBGGITT TATCGI' G|
230 240

W Wt

210 220
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Wl g..‘._,r.r._ AN
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Appendix O

Sequence Chromatographs of the Bisulfite-
treated UPKIB Promoter from Normal
Urothelial and Colonic Epithelial Cells

and from Patient TCC Samples

COL-1 is a normal colonic epithelial sample, SC-N and TE-N are
normal urothelial samples, and BR-T1, HA-T1, PE-T2
and RO-T1 are patient TCC samples (samples described in Table 5.1).



Model 373 40+COL-1 S'METHYL-UPK1B Signal G:1538 T:721 A:921 C:91 Page 1 of 1

.).w_ P Version 3.4.1 A. VARGA DYEnamic™ ET Temninators Mon, 8 Jul 2002 8:52 AM

ABIS0 COL-1 §'METHYL-UPK1B DYEnamic™ ET Tue, 25 Jun 2002 8:33 PM

Version 3.3.1 Lane 40 Points 1300 to 4000 Pk 1 Loe: 1300 Spacing: 9.64({9.64)

CT MG ANTNAATTGATAGTT TT OGGT T ATT TTTINGT TTTAGT GAGGT AGGCT AGGT AGT GMA ANGTTTAGTT TNIGT NNNG TGTTTTTT GTTAAT TATANATTATTTT TTT TN GTTT NG
110 120

10} 20 1

o'f.r

a0 40 50 60 80 80 100

‘; ki) Pr; ;.E?..r‘rt A r_ L;; __ ; .r : s:—c\:» ,:-i_f F..Eb_‘.?—..\*—: s_ il ol

210 220

160 170 180

130 140

NCCTTTALANANIT GTAGGLGGGT _.»H.g..r:, ATTTGGETTCEGI'NIAAATT GCNGAGNGGGTT ._.:_ CCT nﬂ,mﬂuﬁi E,. AANPGGAGGOGTTGNGANI ANR TCCTTT TTT TTT GGNNGGNNA TT']

210

ARy M

W
o

rﬂo GTTINAAGGNI NG G CONNGTT ¢ NINCCCT CINNC NNNC
250 260 270 280

e Moraotmiane o o nena




_ Model 373 41sSC-N 5'METHYL-UPK1B Signal G:2489 T:1492 A:1666 C:213 Page 1 of 1

Version 3.4.1 A. VARGA DYEnamic™ ET Teminators Mon, 8 Jul 2002 8:52 AM
ABIS0 SC-N S'METHYL-UPK1B DYEnamic™ ET Tue, 25 Jun 2002 8:33 PM
Version 3.3.1 Lane 41 Points 1300 to 4000 Pk 1 Loc: 1300 Spacing: 9.57(9.57)}

OCT AR C? .U-D..,.H._Quﬂ.} u_.:“..... GGETT H TIT .H..uwun“q:_%ﬂnﬁ:.m OQ_ GGGT nmﬂﬂsﬂdmogn NETTTAGT _JJ_N.JOIS CGGTGTTTITTGTTAAT TATA NATTATTT J TTTG OO: TTGC

70 80 90 111

;“ __," ___r?;— 0! : EE.F; :_L;.r— .—: P,g.:r‘__rr.‘____:f .,.._H ’ .,.:E..__.\_,:__ﬂ.‘a_,-maw'...:__.,..L__.P.:_.,_

3GAGGTTINNNNNN. NG GG NGG GI'NNNANNNTATT NGCNTNGENTGTNAATNG CCCAGNGANT TTNAT CGT GTNCGTAAA ALNAGGAGN GTNG TGA CTNR NI (T TTTTTTT TGGANGGA NN
130 140 150 160 170 180 190 200 210 220 230 240

[ TTNCCNGTTNL ANGGNTG GCNNNNNNC NNN CNNNNCCN™T
250 260 270 280




Model 373 42TE-N  SMETHYLUPK1B Signal G:2464 T:1912 A:1796 C:361 Page 1 of 1
>W_ h- Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Fri, 5Jul 2002 10:54 AM
ABIS0 TEN SMETHYLUPK1B DYEnamic™ ET Wed, 3 Jul 2002 5:41 PM
Version 3.3.1 Lane 42 Points 1020 to 3800 Pk 1 Loc: 1020 Spacing: 9.27(9.27)
o Coee nni. eTeiin BBEHQJ TTICANG TG NG N CRNT G (G INCBG T AT T T CG T T TNGNGNEGT (66 TNG G NGC OGN (BT TNGT TTAT TNCGGIGI TINIT G
40 50 0 10 80 a0 100 118 120
) , ___,_{; D ._,g_ M ,; il
P (I /NN AALAAL :—._ L 5 1Y) "AA W A VYAV WG : _.— AR ?»_- AAMAAE N AR
TANTTNINGATTND TITT TCTG GGT TTGG GAG G TNAAANNNTNGTNGG (GGG TNNN ANGT NUTNGGGTNGGGT GTNAATNG CGGHG CCONI TINENCGTGT NG TNANA AN GO NN GTNG TG
30 140 150 160 170 180 190 200 210 220 230 240 250
b ornew e - CNGTTINVAGG GNNG GCNNRNNC C NCC N
260 290 300 310




Model 373 46°BR-T1 S'METHYLUPK1B Signal G:3814 T:3023 A:2316 C:816 Page 1 of 1
P Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Fr, 6 Jul 2002 10:84 AM
3—21 ABI50 BR-T1 &METHYLUPK1B DYEnamic™ ET Wed, 3 Jul 2002 5:41 PM

Version 3.3.1 Lane 46 Points 1020 to 3800 Pk 1 Loc: 1020 Spacing: 9.30(9.30}

cecccececcecaecea nﬁT)OCO_} n...nﬁﬁdo.,__}mh_ﬂmﬂﬁﬂ TCNITGCTY QPH.H« Q@I TATTIT QOD_. duuuﬁnﬁ_ BDQ 'CGG Hnﬂﬂu@xso TICGTTT !E.lOﬁOQ:ﬁ] ['TTTT GT|

10 0 " 0 100 119 120

I_T:..... ..:_»__.___» ‘_..M,E.x:%& ?.LE._ v ‘ i ,__ h;,,,,m Pl

TAA TT CTCGCT TCTTITTTTT GG GINIGGGAGGTTTAR r,..g.zdg AGGAGGGTAAMAA AGT ATTNGGETNG GET G TAA AT TGCGGAGNEGGT TIT ATCGTGT GCGT AAAA MNAGGAGGCGT TRTG
130 140 150 160 70 180 190 200 210 220 230 240 25(

LOTANAT CGTTTTTTT TNSNNG GEAAT TTTT CNB I TA/GE GNG G GCENNNNNNNNNNN N
260 270 280 290 300 310




_ Model 373 47-HAI-T1  5'METHYLUPK1B Signal G:1959 T:1028 A:1118 C:418 Page 1 of 1

Version 3.4.1 A. VARGA DYEnamie™ ET Terminators Fri, 5 Jul 2002 10:54 AM

ABIS0 HAI-T1  §'METHYLUPK1B DYEnamic™ ET Wed, 3 Jul 2002 5:41 PM

Version 3.3.1 Lane 47 Points 1020 to 3800 Pk 1 Loc: 1020 Spacing: 9.31{9.31}
CTOCCCCCCC CoIMC C” QH Q- CCGC J.m.

LS |

-— 50 70 100 110 120

=1\ ne_el..__ ,,:5:_ 0 it Mo ? " L,g,_ AN _;__i,,.: WA,

JDJA,,..QJ%OQ,_. 'NTNITT CGT TTNINGNG! nm:igm. BQ INNCGNINC CGTTNNGTINNTGTNCNSTGIC TTTT G

TEATTATNNNITATTTITTTT GGG TTGGNNG GITUNNNN CCTC GT CGNRGG GTANNNCNG T NITNG GNTCGGETGTAANING CGNAC CGANTTUNANCGT GTNCNT 244 AANAG GAGCCNINGTG!
130 14C 150 160 170 180 190 200 210 220 230 240 250

_pog?nmzq..ﬁ T GONAG GN NTTTC CONNGTTNNNG GSTNGNNCC ¢ . CNNC
260 270 280 290 300 310




_ Model 373 48PE-T2 SMETHYLUPK1B Signal G:2372 T:1483 A:1493 C:406 Page 10f 1

Version 3.4.1 A. VARGA DYEnamic™ ET Teminators Fr, 5 Jul 2002 10:54 AM
ABIS0 PE-T2 SMETHYLUPK1B DYEnamic™ ET Wed, 3 Jul 2002 5:41 PM
Version 3.3.1 Lane 48 Points 1020 to 3800 Pk 1 Loc: 1020 Spacing: 9.34{9.34)

ax aocee p)w ) _dﬂj,l.,nﬂ cceaeecce E.ﬁ? E*ﬂnz.idm., "NETNNCCGGTT N TTTTT CGTTTTNGNGAGGT (GGGT (GGT OGCGGNCCGTTTA GI'TNATGTNNEGI GIC T
50 60 70 80 90 100 110 120

/E r:.l.!b_ Al ; ».z, ._ ?—‘. i Er A E.Lr.:..r\_ b:_ a:..t:'r.: pr E. rr?wf\: _._r&.._‘_.,...k_._t

INCNTTATNGA TNAT TTTT T CNGGT TONG GRGGTOC A CNNNNET magmmggﬁﬁﬂjmgggaﬁmgg? 'CGI Q .Oga.p.r AINANNCGNCGING T
130 140 150 160 170 180 190 200 210 220 230 240 250

GAGTNAAT CGITTTTT TTNNCNNGGA NNIMTNCC CNNPTNCANCC NTNG G © CNNNNNNNC
260 270 280 290 300 310




_ Model 373 44+R0O-T1  S'METHYLUPK1B Signal G:1645 T.716 A:859 C:306 Page 1 of 1

Version 3.4.1 A. VARGA DYEnamic™ ET Terminators Fri, 5 Jul 2002 10:54 AM
ABIS0 RO-T1 S5METHYLUPK1B DYEnamic™ ET Wed, 3 Jul 2002 5:41 PM
Version 3.3.1 Lane 44 Points 1020 to 3800 Pk 1 Loc: 1020 Spacing: 9.26{9.26)
CCCOOTC COCCCCCC COTARGCCT ,uur:a TNAACTGNIANTCTC OGGT TAT gmwigoﬂgqgég GG NNGTICA 1”..|_.‘.,_,Q|. ONIGINNITT G
0 40 0 70 80 90 110
A D
AT i vy : I ~ Wy
L ,— F At I W AL B
INAATNATANATTATTT T TTITNG@ CING GAGGTTTAAANAN NG TNG GNGG NI NN/ EH ATTNGGGTUGCETErANNT TGCNC N TGN T INATT GTGINCNT NN NEN2AG GAGNCCNNGT
120 130 140 150 160 170 80 190 200 210 220 230 240

T

9 ww—__.- \? _ B.*L Al _.: 1) r%h.uhw.ww

GANTNAATCGTTTTTTTTNGN: GGNNNTTC NCC CNINT TTAAGNGTNG G NNNCNINC C C CCCNT

250 260 270 280 290 300
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