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Location: 10233
Sequence:  Chromosome: 10; NC 00001010 (89623195..89728432)

Chromosome 10 - NC 000010.10
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Nucleotide Sequence (1212 nt):
ATGACAGCCATCATCALAGAGATCGTTAGCAGALACALLAGGAGATATCAAGAGGATGGATTCGACTTAG
ACTTGACCTATATTTATCCAMLCATTATTGCTATGGGATTTCCTGCAGALAGACTTGAAGGCGTATACAG
G AT AT TCATCATGTAG T A AGGTTTTTGGAT TCALLGCATALAAACCATTACAAGATATACALTCTT
TGTGCTCAAAGACATTATGACACCGCCALATTTAATTGCAGAGT TGCACAATATCCTTTTGAAGACCATA
ACCCACCACAGCTAGAACTTATCAAMCCCTTTTGTGALGATCTTGACCAATGGCTALGTCAAGATGACAL
TCATGTTGCAGCAATTCACTG TALAGCTGGALAGGGACGAACTGGTGTALTGATATGTGCATATTTATTA
CATCGGGGCAAATTTTTAALGGCACALGAGGCCCTAGATTTCTATGGGGALG TAMGGACCAGAGACALLS
AGGGAGTAACTATTCCCAG TCAGAGGCGCTATG TG TATTATTATAGCTACCTGTTAAAGAATCATCTGGA
TTATAGACCAGTGGCACTGTTGT T TCACAAGATGATGTTTCALACTATTCCAATGTTCAGTGGCGGAACT
TGCAATCCTCAGTTTGTGG TCTGCCAGCTALAGG TCGALGATATATTCCTCCAATTCAGGACCCACACGAC
GOGALGACAAGTTCATGTACTTTGAGT TCCCTCAGCCGTTACCTG TG TG TG TGATATCALAGTAGAGTT
CTTCCACAAACAGAACALGATGCTALLLAAGEACAALLTCTTTCACTTTTGGGTALATACATTCTTCATA
CCAGGACCAGAGGAALCCTCAGALLAAGTAGALAATGGAAGTCTATGTCGATCAAGALATCGATAGCATTT
GCAGTATAGAGCG TGCAGATAATGACAAGGALTATCTAGTACTTACTTTALCALAAALTCGATCTTGACAL
AGCALATARAGACALLGCCALCCGATACTTTTCTCCALATTTTALMGGTGAAGCTGTACTTCACALAAACA
GTAGAGGAGCCGTCALATCCAGAGGCTAGCAGTTCAACTTCTG TALCACCAGATGTTAGTGACAATGALC
CTGATCATTATAGATATTCTGACACCACTGACTCTGATCCAGAGALTGAACCTTTTGATGAAGATCAGCA
TACACAAATTACALAAGTCTGA
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——0UniProt

Entry - Entry name Status

V| 008586 PTEN_IOUSE

V| PA0484 PTEN HUMAN

VI Q9PUTG PTEN NENLA

| Q81937 PTEN_DICDI

V| P0483 PTEN_CANFA

Protein names (ene names

Phosphatidylinositol 3,4, 5-trisphosphate 3-phosphatase and dual-specificity
protein phosphatase PTEN (EC 3.1.3.16) (EC 3.1.3.48) (EC 3.1.3.67) (Mutated in  Pten Jnacl
multiple advanced cancers I) (Phosphatase and tensin homolog)

Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and dual-specificity
protein phosphatase PTEN (EC 3.1.3.16) (EC 3.1.3.48) (EC 3.1.3.67) (Mutated in  PTEN JDIACI TEP!
multiple advanced cancers 1) (Phosphatase and tensin homolog)

Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and dual-specificity
protein phosphatase PTEN (EC 3.1.3.16) (EC 3.1.3.48) (EC 3.1.3.67) (Mutated in  pten
multiple advanced cancers 1) (Phosphatase and tensin homolog)

Phosphatidylinositol 3,4, 5-trisphosphate 3-phosphatase and dual-specificity
protein phosphatase PTEN (EC 3.1.3.16) (EC 3.1.3.48) (EC 3.1.3.67) (Pten 3-
phosphoinositide phosphatase alpha)

ptell ptend
DDB_G0286557

Phosphatidylinositol 3,4,5-trisphosphate 3-phosphatase and dual-specificity
protein phosphatase PTEN (EC 3.1.3.16) (EC 3.1.3.48) (EC 3.1.3.67) (Mutated in  PTEN JUCI
nultiple advanced cancers 1) (Phosphatase and tensin homolog)

Organisn Length

Mus musculus
(Mouse)

Homo sapiens
(Hunan)

Xenopus laevis
(frican claved

LSS 1 0Ks 8

pictyosTeLIum
discoideun
(Slime mold)
Canis familiaris
(Dog) (Canis
lupus
faniliaris)

10

403

403

402

533

403



[SPOE

61
61

61

121
121
120
121

181
181
180
181

241
241
239
241

300
300
299
300

360
360
359
360

MTATIKEIVSRNKRRYQEDGFDLDLTYIYPNITAMGFPAERLEGYYRNNIDDVVRFLDSK
MTATIKEIVSRNERRYQEDGFDLDLTYIYPNITAMGFPAERLEGYYRNNIDDVVRFLDSK
MTATIKEFVSRNKRRYQEDGFDLDLTYIYPHITAMGFPAERLEGYYRNNIDDVVRFLDSK
MTATIKEIVSRNKRRYQEDGFDLDLT Y IYPNITAMGFPAERLEGYYRNNIDDVVRFLDSK
HAKAAAOK - AR AR AHOR AR R AR RO RO KA AOR KR AR R AR AR R KKK

HEWHY KT YNLCAERHY DT AKFRCRVAQYPFEDHNFPQLELTKPFCEDLDQYLSEDDNHVA
HEWHY KT Y NLCAERHY DT AKFRCRVAQYPFEDHNFPPQLELTKPFCEDLDQYLSEDDNHVA
HEWHY KT Y NLCAERHY DTRKFSCRYAQYPFEDHNFPPALELTKPFCEDLDQLLSENE-NVA
HEWHY KT YNLCAERHY DT AKFRCRVAQYPFEDHNFPPQLELTKPFCEDLDQYLSEDDNHVA
B e e e S

ATHCKAGKGRTGYMICAY LLHRGKF LKAQEALDFYGEVRTRDKKGYTIPSQRRY VY YYSY
ATHCKAGKGRTGYMICAY LLHRGKFLEKAQEALDFYGEVRTRDERKGYVTIPSQRRYVYYYSY
ATHCKAGKGRTGYMICAYLLHRGKFPRAQEALDFYGEVRTRDEKGYTIPSQRRYVYYYSY
ATHCKAGKGRTGYMICAY LLHRGKF LKAQEALDFYGEVRTRDKKGYTIPSQRRY VYYYSY
KRR R K

LLKNHLDY RFVALLFHEMHFETIPMFSGGTCRNPQFVVCQLKVEI Y SSHSGF TRREDEFMY
LLKNHLDYRPVALLFHEMWFETIPMFSGGTCRPQF VVCQLKVEI Y SSNSGE TRREDEFMY
LLKNSLEYRPVPLLFHKIEFETTEPMFSGSTCREQFVVYQLKVEIFTSTAGPKR-AEKIMY
LLKNHLDYRPVALLFHEMHWFETIPMFSGGTCRNPQFVVCQLKVEI Y SSHSGP TRREDEFMY
B R T e e e e e R N N N R

FEFFPQPLPVCGDIKVEFFHEQNEMLEKEDEMFHF ¥ VRTFFIPGPEETSEKVENGSLC-DRE
FEFFQPLPVCGDIKVEFFHEQNKMLEKKDEMFHF R VRTFFIPGPEETSEKVERGSLC-DRE
FOFPRPLPVCGDIKVEFFHEQNKYMEREKMFHF Y VHTFFIPGPEEYSEKVENGTLVGEQE
FEFFPQPLPVCGDIKVEFFHEQNEMLEKKDEMFHF ¥ VRTFFIPGPEETSEKVENGSLC-DRE
B e e e e e e R e e e e e e R e

IDSICSIERADNDEEYLVLTLTKNDLDKANKDKARRY FSPNFRVELYFTKTVEEPSHFEA
IDSICSIERADNDKEYLVLTLTEKNDLDKANKDKANRY FSPNFEVELYFTKTVEEPSHPEA
LDGIYSTERSDNDEEY LT LALT KNDLDKANKDKANRLFSPNFRVELFFTKTVEESSHSEA
IDSICSIERADNDEEYLVLTLTKNDLDKANKDKARRY FSPNFRVELYFTKTVEEPSHFEA
DK KR RO K RO RO | oK oK Kok

120
120
119
120

180
180
179
180

240
240
238
240

299
299
298
299

359
359
358
359

FB0454
008586
Q9FUTE
FPB0433

PE0434
008586
QIFUTE
FPB0433

PEO454
008586
Q9FUTE
PB0483

PBO454
0085586
QIFUTE
PEO433

FPB0454
008586
Q9FUTE
PBO433

PE0454
008536
QIFUTE
FB0433

SSSTSVTPDVSDNEFDHYRYSDTTDSDPENEFFDEDQHTQITKY 403 FP60434  PTEN_HUMAN
SSSTSYTPDVSDNEPDHYRYSDTTDSDPENEFPFDEDQHSQITEY 403 003586  PTEN_MOUSE
SSSTSVTFDVSDNEPDHYRYSDTTDSDPENEPFDEDQITQITEY 402 Q9FUT6  PTEN_XERLA
SSSTSVTPDVSDNEFDHYRYSDTTDSDPENEFFDEDQHTQITKY 403 FP60433  PTEN_CANFA

Aok ok R ROR R R ROR KRR R RRORRORRRRRORR R RokokoRok

FTEN_HUMAN
FTEN_MOUSE
FTEN_XENLA
FTEN_CANFA

FTEN_HUMAN
PTEN_MOUSE
FTEN_XENLA
FTEN_CANFA

FTEN_HUMAN
FTEN_MOUSE
FTEN_XENLA
PTEN_CANFA

PTEN_HUMAN
PTEN_MOUSE
FTEN_XENLA
PTEN_CANFA

FTEN_HUMAN
FTEN_MOUSE
FTEN_XENLA
FTEN_CANFA

FTEN_HUMAN
PTEN_MOUSE
FTEN_XENLA
FTEN_CANFA
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sp|P60484|PTEN_HUMAN
splP60433|PTEN_CANFA
spl008586|PTEN_MOUSE
splQIPUTGIPTEN_XENLA
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Sequence Length Mass (Da) Tools

F6KDO! [UniParc]. FASTA 403 47,166 |Blast (] [go]

Last modified July 27, 2011. Version 1.
Checksum: TSFITC3DDES0ZEAY

10 20 30 40 50 B0
MTATIKEIVS RWKRRYQEDG FOLDLTYIYP NITAMGFPAE RLEGYYRWNI DDVVRFLDSK

0 80 90 100 110 120
HKNHYKTYNL CAERHYDTAK FNCRVAQYFF EDHNPPQLEL IKPFCEDLDG WLSEDDNHVA

130 140 150 160 170 180
ATHCKAGKGR TGYMICAYLL HRGKFLKAQE ALDFYGEVRT RDKKGVTIES QRRYVYYYSY

190 200 210 220 230 240
LLKNHLDYRP VALLFHKMMF ETIPMFSGGT CNPQFVVCQL KVKIYSSNSG PTRREDKFMY

250 260 270 280 290 300
FEFPQPLPYC GDIKVEFFHK QWKMLKKDEM FHFWVNTFFI PGPEETSEKYV ENGSLCDQEI

310 320 330 340 350 360
DSICSIERAD WDKEYLVLTL TKNDLDKANK DKANRYFSPN FKVKLYFTKT VEEPSNPEAS

370 380 390 400
SSTSYTEDVS DNEFDHYRYS DTTDSDPENE PFDEDQHTQI TKY

« Hide



D

10
MTATIEEIVS

7o
HENHYKILYNL

130
ATHCKAGKGR

190
LLENHLDYRF

250
FEFFPQFLFVC

310
DSICSIERAD

370
SSTSVTPDVS

=18 1T Phosphetase tenstmetype

20
EHEEREEYQEDG

80
CAERHYDTAE

140
TGVMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
HDEKEYLVLTL

380
DREFPDHYRYS

30
FDIDITYIYFP

S0
FHCREVAQYFF

150
HRGEFLKAQE

210
ETIFMFSGGT

270
QNEMLEKDEM

330
TENDLDEKANK

390
DTTDSDFENE

a0
HITAMGFFAE

100
EDHNFFQLEL

160
ALDFYGEVRT

220
CHFQFVVCQL

2580
FHFWVHNTFFI

340
DEKANRYFSFPR

400
FPFDEDQHTQT

so
ELEGVYENNL

110
IKPFCEDLDQ

170
RDKKGYTIFS

230
KVEKIYSSHSG

z90
PGFPEETSEKY

350
FEKVEKLYFTKT

TEY

60
DDVVYRFIDSEK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300
ERGSLCDQET

360
VEEFPSHFPEAS
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10
MTATIEEI V=S

70
HEHHYETYHIL

130
ATHCKAGKGR

190
LILENHLDYRF

Zs0
FEFFQFPLFPVC

310
DSICSIERAD

370
SSTSVTFDVS

20
REHEREREYQEDG

s0
CAERHYDTAK

140
TGVMICAYLL

zoo
VALI FHEMMF

60
GDIKVEFFHK

320
NDEKEYLVLTL

380
DHEFDHYRYS

s0
FDIDITYIYF

0
FHCRVAQYFF

150
HRGKFLKAQE

Z10
ETIFMFSGGT

=270
QEEMLEKDEM

330
TENDLDKANK

3390
DTTDSDFENE

40
HITAMGFFPFAE

100
EDHNFFQLEL

160
ALDFYGEVRT

zz0
CHFQFVVCQL

250
FHFWVHTFFI

340
DEANRYFSFPN

400
PFDEDQHTQT

so
RIEGVYYRNHL

110
IKPFCEDLDO

170
RDKKGVTIFS

230
KVEKIYSSHSG

b=2=Tu
FGFPEETSEKY

350
FEVELYFTKT

TEVY

60
DDVVYEREFIDSEEK

120
WLSEDDHHVA

180
QRRYVYYYSY

Z4a0
PTRREDKFMY

300
ENGSLCDQETL

360
VEEPSHFEAS

15



Region

10
MTATTEEIVS

70
HEHHYETYHIL.

130
ATHCKAGKGR

190
LILKNHLDYRF

250
FEFFQFLFVC

310
DSICSIERAD

370
SSTSVTFDVS

401 - 403

20
EHEERYQEDG

S0
CAERHYDTAEK

140
TGVMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
RDKEYLVLTL

380
DHEPDHYRYS

3 DT domatnbinding

30
FDIDILTYIYF

a0
FHCEVAQYFPF

150
HRGKFLKAQE

210
ETIFMFSGGT

270
QNEMLEKDEM

330
TEHDLDKANK

390
DTTDSDPENE

a0
HITAMGFFPAE

100
EDHHFFQLEL

160
ALDFYGEVRT

2z0
CHFPQFVVCQL

280
FHFWVHTFFI

340
DEANRYFSFH

400
FPFDEDQHTOT

S0
REILEGVYVYRHNNL

110
IKFFCEDLDQ

170
RDKKGVTIFS

230
KVEKIYSSHSG

290
FPGPEETSEKY

350
FEVELYFTKT

TEY

60
DDVVYVEREFIIDSEK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300
ENGSLCDQET

360
VEEPSHFPEAS

16



Amino acid modifications



Nodif1ed residue i

10 20 30
MTATIKEIVS RNKRRYQEDG FDLDLTYIYP

0 80 an
HEWHYKIYNL CAERHYDTAK FRCRVAQYPF

130 140 150
ATHCKAGKGR TGYMICAYLL HRGKFLKAQE

190 200 210
LLKNHLDYRF VALLFHEMMF ETIPMFSGGT

250 260 270
FEFPQPLPYC GDIKVEFFHK QNKMLEKKDEM

310 320 330
DSICSIERAD WDKEYLVLTL TKNDLDKANK

370 380 390
SSTSYTPDYS DNEPDHYRYS DTTDSDPENE

| N6-acetyllysine (Ref 27)

40 50 B0
NITAMGFPAE RLEGYYRNNI DDVVRFLDSK

100 110 120
EDHNPPQLEL IKPFCEDLDG WLSEDDNHVA

160 170 180
ALDFYGEVRT RDKKGVTIFS QRRYVYYYSY

220 230 240
CHPQFYVCAL KVEKIYSSHSG PTRREDKFMY

280 290 300
FHF#YNTFFI PGPEETSEKY ENGSLCDQEI

340 350 360
DKANRYFSFN FKVELYFTKT VEEPSHPEAS

400
PFDEDQHTQI TKY

18



Nodified residue

10
MTATIIEKEIVS

70
HEHHYEKTYHL

130
ATHCKAGKGR

190
LLKNHLDYRF

250
FEFPQPLEVC

310
DSICSIERAD

370
SSTSYTPDVS

20
ENERRYQEDG

50
CAERHYDTAK

140
TGYMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
NDKEYLVLTL

380
DNEPDHYRYS

36 1 Phosphotyrosine; by FRE (Fef.25)

30
FDLDLTYIYF

a0
FHCRVAQYFF

150
HRGKFLKAQE

210
ETIPMFSGGT

270
QNEKMLEKDEM

330
TENDLDKANK

390
DTTDSDPERE

10
NITAMGFFPAE

100
EDHNFPQLEL

160
ALDFYGEVET

220
CRPQFVVCQL

280
FHFWVNTFFI

340
DEKANRYFSFN

400
PFDEDQHTQT

S0
RLEGVYRHNI

110
IKPFCEDLDQ

170
RDKKGYTIFS

230
KVKIYSSHSG

290
FGPEETSEKY

350
FKVKLYFTKT

TEVY

60
DDVVEREFILIDSK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300
ENGSLCDQET

360
VEEPSHFEAS

19



lodif1ed residue

10
MTATTEETIVS

70
HEHHYETYHL

130
ATHCKAGKGR

190
LLKNHLDYRF

250
FEFFQPLFPVC

310
DSICSIERAD

370
SSTSYTPDVS

20
EHERRYQEDG

80
CAEREHYDTAK

140
TGYMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
NDKEYLVLTL

380
DHEPDHYRYS

16 1 Phosphothreondne; by 65k-beta and FLE;

30
FDIDLTYIYFP

a0
FHCEVAQYFF

150
HRGKFLKAQE

210
ETIFPMFSGGT

270
QNEMLEKDEM

330
TEKNDLDKANK

390
DTTDSDFPENE

40
HITAMGFFPAE

100
EDHNFFQLEL

160
ALDFYGEVRT

zz0
CHFQFVVCQL

280
FHFWVHTFFI

340
DKANRYFSPN

400
PFDEDQHTQT

50
REILEGVYRHNL

110
IKPFCEDLDQ

170
RDKKGVTIPS

230
KVKIYSSHSG

a0
PGPEETSEKY

350
FEKVKLYFTKT

TEY

60
DDVVRFIDSK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300
ENGSLCDQET

360
YEEFSHFEAS

20



lodafyed restdue

10
MTATIEKEIVS

0
HENHYETYNHL

130
ATHCKAGKGR

190
LLKNHLDYRF

250
FEFFQPLFVC

310
DSICSIERAD

370
SSTSYTPDVS

20
EHERRYQEDG

80
CAERHYDTAK

140
TGYMICAYLL

200
VALLFHEKMMF

260
GDIKVEFFHK

320
NDKEYLVLTL

380
DNEPDHYRYS

il

30
FDILDLTYIYF

a0
FHCRVAQYFF

150
HRGKFLKAQE

210
ETIPMFSGGT

270
QNEMLEKDEM

330
TKNDLDKARK

390
DTTDSDPERE

| Phosphoserdne: by (K2 and BLEY |

40
HITAMGFFAE

100
EDHNPFPQLEL

160
ALDFYGEVRT

220
CNPQFVVCQL

280
FHF#VNTFFI

340
DEANRYFSPH

400
PFDEDQHTQI

50
RILEGVYYRNNTL

110
IKFFCEDLDQ

170
RDKKGYTIPS

230
KVKIYSSHSG

290
PGPEETSEKY

350
FKVEKLYFTKT

TEY

60
DDVYVRFLIDSK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300
ENGSLCDQET

360
VEEPSHPEAS

21



lodifred resadue

10
MTAIIEEIVS

70
HENHYEKIYNL

130
ATHCKAGKGR

190
LLKNHLDYRF

250
FEFPQPLEVC

310
DSICSIERAD

370
SSTSYTPDVS

20
RENERRYQEDG

80
CAERHYDTAK

140
TGYMICAYLL

200
VALLFHEKMMF

260
GDIKVEFFHK

320

301 Phosphosertne: by ROCKL (b sunlunty)

30

FDLDLTYIYF

90

FRCRVAQYFF

150

HRGEFLEAQE

210

ETIPMFSGGT

270

QNEMLEEDEN

330

a0

50

RITAMGFFAE RLEGYYRNNI

100

110

EDHNFFQLEL IKFFCEDLDQ

160

170

ALDFYGEVRT RDEEGYTIFS

220

230

60
DDVYVRFLIDSK

120
WLSEDDNHVA

180
QRRYVYYYSY

240

CRPQFYYCQL EKVEIYSSHSG PTRREDEFMY

280

290

300

FHFWVNRTFFI PGPEETSEKY ENGSLCDREI

340

350

RDEEYLVLTL TENDLDEANK DEANRYFSFN FEVELYFTKT

380
DFEFDHYRYS

3390

DTTDSDFENE PFDEDQHTQI TKY

400

360
VEEPSHFPEAS

22



10
MTATIEEIVS

0
HEHHYETYNHL

130
ATHCKAGKGR

190
LLEKNHLDYRF

250
FEFPQPLFVC

310
DSICSIERAD

370
SSTSYTPDVS

20
ENERRYQEDG

50
CAERHYDTAK

140
TGYMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
NDKEYLVLTL

380
DNEFDHYRYS

il

30
FDILDLTYIYFP

a0
FHCRVAQYFF

150
HRGKFLKAQE

210
ETIPMFSGGT

270
QNEKMLEKDEM

330
TEKNDLDKANK

390
DTTDSDPENE

| Posphotheenine: by BCKT 3y iy

40 50
NIIAMGFPAE RLEGYYRNWNI
100 110
EDHHFPQLEL IKPFCEDLDQ
160 170
ALDFYGEVRT RDKKGVTIFS
220 230
CHPQFVVCQL KVKIYSSHSG
280 290
FHFWYNTFFI PGPEETSEKY
340 350
DKANRYFSFN FKVKLYFTKT
400
PFDEDQHTQI TKY

60
DDVVYRFLIDSK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300

ERGSLCDRET

360
VEEFPSHFEAS
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Iodafed resaue

10
MTATIEEIVS

70
HENHYEIYHL

130
ATHCKAGKGR

190
LLENHLDYRF

250
FEFPQPLEVC

310
DSICSIERAD

370
SSTSYTPDVS

20
RNERRYQEDG

80
CAERHYDTAK

140
TGYMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
WDKEYLVLTL

380
DNEPDHYRYS

it

30
FDLDLTYIYFP

30
FHCRVAQYFF

150
HRGKFLKAQE

210
ETIPMFSGGT

270
QNEMLEKKDEN

330
TKNDLDKANK

390
DTTDSDPENE

| Phosghothreondre; by BOCKL (B sulanty

/)

40 50 B0
WITAMGFPAE RLEGVYRNWNI DDVVRFLDSK

100 110 120
EDHNFPQLEL IKPFCEDLDR WLSEDDNHVA

160 170 180
ALDFYGEVRT RDKKGYTIPS QRRYVYYYSY

220 230 240
CHPQFYVCQL KVKIYSSNSG PTRREDKFMY

280 290 300
FHFWVNTFFI PGPEETSEKY ENGSLCDQEI

340 350 360
DKANRYFSPN FKVKLYFTKT VEEPSHPEAS

400
PFDEDQHTQT TKY
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lodif1ed residue

10
MTATTEEIVS

g
HENHYKIYNL

130
ATHCKAGKGR

190
LLKNHLDYRF

250
FEFPQPLFVC

310
DSICSIERAD

370
SSTSYTFPDVS

20
EHERRYQEDG

50
CAERHYDTAEK

140
TGYMICAYLL

200
VALLFHEMMF

260
GDIKVEFFHK

320
HDKEYLVLTL

380
DNEFPDHYRYS

i

30
FDIDLTYIYPF

a0
FHCRVAQYFF

150
HRGKFLKAQE

210
ETIFMFSGGT

270
QNEMLEEDEM

330
TEKNDLDKANK

390
DTTDSDPENE

| Phosphoserine; by CE2 (1

50
DDVVRFILISK

120
WLSEDDNHVA

180
QRRYVYYYSY
240

300

360

40 S0
NITAMGFPAE RLEGYYRNWNI

100 110
EDHNFFPQLEL IKPFCEDLDQ

160 170
ALDFYGEVRT RDKKGVTIFS

220 230
CHPQFYVCQL KVKIYSSHSG PTRREDKFMY

280 290
FHFWYNTFFI PGPEETSEKY ENGSLCDQET

340 350
DEANRYFSFN FKVKLYFTKT VEEFSHPEAS

400
PFDEDQHTQI TKY

. “'
‘lPL |-4
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Nodif1ed residue

10
MTATIEKEIVS

70
HENHYKIYHL

130
ATHCKAGKGR

190
LLKNHLDYRF

250
FEFFQPLFPVC

310
DSICSIERAD

370
SSTSYTFDVS

20
RHERRYQEDG

80
CAERHYDTAK

140
TGYMICAYLL

200
VALLFHEKMMF

260
GDIKVEFFHK

320
NDKEYLVLTL

380
DNEFDHYRYS

401

30
FDLDLTYIYP

a0
FHCRVAQYFF

150
HRGKFLKAQE

210
ETIPMFSGGT

270
QNEMLEKDEM

330
TKNDLDKANK

390
DTTDSDFPENE

40
HITAMGFFPAE

100
EDHNFFQLEL

160
ALDFYGEVRT

220
CHPQFYVCQL

280
FHFWVHTFFI

340
DKANRYFSPH

400
PFDEDQHTQT

50
RLEGYYRNNL

110
IKPFCEDLDQ

170
RDKKGVYTIFS

230
KVKIYSSHSG

290
PGPEETSEKY

350
FEKVEKLYFTKT

TEY

| Phosphothreonine (Ref [T

- —

60
DDVVRFILIDSK

120
WLSEDDNHVA

180
QRRYVYYYSY

240
PTRREDKFMY

300
ENGSLCDQET

360
VEEFSHPEAS
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\" PhosphoSitePlus’

PTEN (human) -- 403 amino acids | |Hide sites with only 1 MS/HTP reference [ |Show only sites with more than 5 references Q Q
Y180
Y177
Y176 Y240 T383
Y138 K164517¢ T232 §5370538¢
K128 K163Y178 5225 Y336 T366T382 K402
%6 Y46 Y68 K125 Y155 Y174 5227 5294 VY315 K332 S?Q% S%E} T%Ul
« e .
DSPc PTEN_C2
I 1 1 I I I 1 I 1 1 l I I 1 I | 1 I I I I I I 1 I I I 1 I I I I I I 1 l I I 1 I I
0 50 100 150 200 250 300 350 400
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Secondary structure

- R Il BN B ! 1l 03

TBelix  Strand | Tum
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Catalytic activity

Cofactor

Subunit structure

Subcellular location

Tissue specificity

Induction
Domain

Post-translational modification

Phosphatidylnositol 3.4 5-risphosphate + H,0 = phosphat|dylmosno|45blsphosphate+phosphate| ef 1 |[Ref12 || Ref 13 || Ref 14
A phosphoprotein + H,0 = a protein + phosphate. | "1 || 7! 2 | %
Protein tyrosine phosphate+H0 protein tyrosine + phosphate. | “H% 2 [ Reffd || Ref 14|

Magnesium.

Monomer. The unphosphorylated form interacts with the second PDZ domain of AIP1 and with DLG1 and MAST2 in vitro. Interacts with MAGI2, MAGI3, MAST1 and
MASTS, but neither with MAST4 nor with DLG5. Interaction with MAGI2 increases protein stability. Interacts with NEDD4. Interacts with NDFIP1 and NDFIPZ; in the

presence of NEDD4 or [TCH, this interaction promotes PTEN ublqmtmatlon Interacts (via CZ domam) with FRK. Interacts with USPT: the interaction is direct. Interacts
with ROCK1 Byt ] Iteracts with NAP/BIRCA, (Fet17 ][ Rt 18] [Ref19 | [Ref20 | ret22] [ efz3][Refze | [Rei25 [ et 28] [Ref28 | [Refa |

Cytoplasm. Nucleus. Nucleus » PML body. Note: Monoubiquitinated form is nuclear Nonublqumnated form is cytoplasmic. Colocalized with PML and USPT in PML
nuclear bodies. XIAP/BIRC4 promotes its nuclear localization. | 7<f || 7ei2¢ || 7!

Expressed at a relatively high level in all adult tissues, including heart, brain, placenta, lung, liver, muscle, kidney and pancreas. | %<'2
Down-egulted by TGFB!.

The C2 domain binds phospholipid membranes in vitro in a Ca®*-independent manner: this binding is important for its tumorsuppressorfunrfmn Ref,18 || Ref.20

Phosphorylated in vitro by MAST1, MAST2 and MAST3. Phosphorylation results in an inhibited activity towards PIP3. Phosphorylation ca S OWS e 2DZ-
binding. Phosphorylation at Tyr-336 by FRK/PTKS protects this protein from ubiquitin-mediated degradation probably by inhibiting its binding to NEDD4. Phoatmn
by ROCK1 is essenﬂal for |ts stability and activity. Phosphorylation by PLK3 promotes its stability and prevents its degradation by the proteasome. [Ret 7] [Ref20
Ref2! || Ret22 | Ref25 || Ref 28 |

Monoubiquitinated; monoubiquitination is increased in presence of retinoic acid. Deubiquitinated by USPT; leading to its nuclear exclusmn Monoubiquitination of one of
either Lys-13 and Lys-289 amino acid is sufficient to modulate PTEN compartmentalization. Ubiquitinated by XIAP/BIRCA. | = 2 || Ref.22
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Wi X7 RE, DERAM, FHA, HLRE FEY, A
R B RER A

——ProtParam

——Compute pl/Mw
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http://web.expasy.org/protparam
http://web.expasy.org/compute_pi
http://web.expasy.org/compute_pi
http://web.expasy.org/compute_pi
http://web.expasy.org/compute_pi

——ProtParam

ProtParam

Selection of endpoints on the sequence
PTEN_HUMAN (P60484)

Phosphatidylinositol 3,4, 5-trisphosphate 3-phosphatase and dual-specificity protein phosphatase PTE
Homo sapiens (Human).

Please select one of the following features by clicking on a pair of endpoints, and the computation will &
Note: Only the features corresponding to subsequences of at least 5 residues are highlighted.

FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT

CHATHN

DOMATH
DOMATH
REGION
TURN
STRAND
STRAND
STRAND
HELTX
STRAND
STRAND
STRAND
HELTX
HELTX
TURN
STRAND
STRAND
HELIX
HELIX
STRAND
HELTX
STRAND
STRAND
STRAND
STRAND
STRAND
STRAND
HELIX
STRAND
HELIX
HELIX
STRAND
STRAND
STRAND

1-403

14-185
190-350

401-403
19-22

23-29

Py
39-41
50-60
61-63
B5-T3
85-90

95-100

101-112

113-115

118-123

125-128

129-141

145-159

161-163

169-184

192-202

213-219

222-226

232-235

238-259

268-27T6

277-279

315-321

322-324

326-330

335-337

342-349

395-403

Phosphatidylinositol 3,4,5-trisphosphate
Phosphatase tensin—type.
C2 tensin—type.
PDZ domain-binding.
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http://web.expasy.org/protparam

Considered sequence fragment:

1 11 21
I | |

LDLTYIY

@ of amino @Z T
Qolecular weight>)s00.0
~Lheoretical pl-35. 50
Amino acid co-posi@[

Ala (A) O 0. 0%

Arg (R) O 0. 0%

Asn (W) 0 0.0%

Asp (M) 1 14.3%

Cys (C) 0 0.0%

Gln @) O 0. 0%

Glu (E) O 0. 0%

Gly (G) O 0. 0%

His (H) 0O 0. 0%

Ile (I) 1 14.3%

Len (L) 2 28.6%

Lys (K) O 0. 0%

Met M) O 0.0%

Fhe (F) O 0. 0%

Pro (P) 0 0. 0%

Ser (3) O 0. 0%

Thr (T) 1 14.3%

Trp (#) O 0. 0%

Tyr (X)) 2 28. 6%

¥al (V) O 0. 0%

Fyl (@) O 0. 0%

Sec (U) O 0.0%

(B) 0 0. 0%
Z) 0 0. 0%
G o 0. 0%

Total number of negatively charged residues (Asp + Glu): 1
Total number of positively charged residues (Arg + Lys): 0O

@co-posi tion: )

Carbon C 44
Hydrogen H 65
Hitrogen H T
Oxyzen o 13
Sul fur S o
H~0
otal nmumber of atomsI )29

I ——

Extinction coefficients:

This protein does not contain any Trp residues. Experience shows that
this could result in more than 10% error in the computed extinction coefficient.

Extinction coefficients are in units of M_l cm_l, at 280 nm measured in water.

Ext. coefficient 2980
Abs 0.1% (=1 z/1) 3.311

NEstimated half-life: >

The H-terminal of the sequence considered is L (Leu).

The estimated half-life is: 5.5 hours [(mammalian reticulocytes, in witrol.
3 min (yeast, in wivo).
2 min (Escherichia coli, in wiwvo).

Instability index:

The instability index (II) is computed to be 8.57
This classifies the protein as stable.

Aliphatic index: 167.14 33

Grand average of hydropathicity (GRA¥Y): 0. 757




——Compute pl/Mw

Compute pl/Mw
Selection of endpoints on the sequence
PTEN_HUMAN (P60484)

Phosphatidylinositol 3,4, 5-trisphosphate 3-phosphatase and dual-specificity protein phosphatase P1
Homo sapiens (Human).

Please select one of the following features by clicking on a pair of endpoints, and the computation wil
Note: Only the features corresponding to subsequences of atleast 5 residues are highlighted.

FT CHATH 1—403 Phosphatidylinositol 3,4,5—trisphosphate
FT DOMATH 14-185 Phosphatase tensin—type.
FT DOMATNR 190-350 CZ tensin—type.
FT REGIONR 401-403 FDZ domain—binding.
FT TURN . - L -

FT STRAND 23-29

FT STRAND ——

FT STRAND 39-41

FT HELTX S0-60

FT STRAND 61-63

FT STRAND BS-T3

FT STRAND 85-90

FT HELIX 93-100

FT HELTX 101-112

FT TURH 113-115

FT STRAND 118-123

FT STRAND 125-128

FT HELIX 129-141

FT HELIX 145-159

FT STRAND 161-163

FT HELIX 169-154

FT STRAND 192-202

FT STRAND 213-219

FT STRAND 222-226

FT STRAND 232-235

FT STRAND 235-259

FT STRAND 268-276

FT HELIX 277T-279

FT STRAND 315-321

FT HELIX 322-324

FT HELIX 3258-330

FT STRAND 335-337

FT STRAND 342-349

FT STRAND 395-403


http://web.expasy.org/compute_pi
http://web.expasy.org/compute_pi
http://web.expasy.org/compute_pi

Considered sequence fragment:
1 11 21 31 41 51

1 LDLTYIY

» Fasta

@cular weight (Da) 900.04 (average mass), 899.46 (monoisotopic mass)

heoretical pl)3.80
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——ProtScale
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http://web.expasy.org/protscale

——ProtScale

ProtScale

Selection of endpoints on the sequence
PTEN_HUMAN (P60484)

Phosphatidylinositol 3,4, 5-trisphosphate 3-phosphatase and dual-specificity protein phosphatase PT
Homo sapiens (Human).

Please select one of the following features by clicking on a pair of endpoints, and the computation will
Note: Only the features corresponding to subsequences of at least 18 residues are highlighted.

FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT
FT

CHATN

DOMATN
DOMATH
REGION
TURN
STRAND
STRAND
STRAND
HELIX
STRAND
STRAND
STRAND
HELIX
HELIX
TURN
STRAND
STRAND
HELIX
HELIX
STRAND
HELIX
STRAND
STRAND
STRAND
STRAND
STRAND
STRAND
HELIX
STRAND
HELIX
HELIX
STRAND
STRAND
STRAND

1-403

14-185
190-350
401-403

19-22
23-29
32-35
39-41
50-60
61-63
B65-T3
85-90

95-100
101-112
113-115
118-123
125-128
129-141
148-159
161-163
169-154
192-202
213-219

222-226
232-235

238-259

P T
277-279
315-321
322-324
328-330
335-337
342-349
395-403

Phosphatidylinositol 3,4,5-trisphosphate
Phosphatase tensin—type.
C2 tensin—type.
PDZ domain-binding
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http://web.expasy.org/protscale

Considered sequence fragment:

151 191 201 211 221 231

I I l I I I
181 FMY 240

241 FEFFQFPLFVYC GDIKVEFFH

» Fasta SEQUENCE LENGTH: 22

Using the scale Hphob. / Kyte & Doolittle, the individual values for the 20 amino acids are:

Ala: 1.800 Arg: -4.500 Asn: -3.500 Asp: -3.500 Cys: 2.500 Gln: -3.500
Glu: -3.500 Gly: -0.400 His: -3.200 Ile: 4.500 Leu: 3.800 Lys: -3.900
Met: 1.900 FPhe: 2.800 Pro: -1.600 Ser: -0.800 Thr: -0.700 Trp: -0.900
Tyr: -1.300 W¥al: 4.200 : -3.500 : -3.500 : -0.490

Weights for window positions 1,...9, using linear weight variation model:

1 2 3 4 S B T 8 9
1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
edge center edge
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Soore

l‘e

-Q.2

-2.4

-2.6

ProtScale ocutput for PTEN HUMAM

Hphob. - Kyte & Doolittle

248

245

Position

258 23%%
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3, R IX 45 R T

——SOSUI

SOSUT Result

Query title : PTEN_HUMAN
Total length : 403 A. A.

Average of hydrophobicity : -0. 689578

This amino acid sequence is of a@LE PROTEIN.

40



4, I iS5 R T

2 ih 25 40 72 15 A i 8RR i LA _Ealpha helix #H .28 55111
T 1 1) R R JIE 45 44 o

——COILS
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Coils output for PTEN HUMAN

[ISREC-Server] Date: Tue Jan 8 15:38:49 2013

COILSDIR=" /mnt/common/share/ncoils-1. 0/share’ ncoils -win 14 —nw < .. fwwtmp/. COILS. 28873. 4300. seq > .. fwmtmp/. COILS. 28873. 4300, out. 14
COILSDIR=" /mnt/common/share/ncoils-1. 0/share’ ncoils -win 21 —nw < .. fwwwtmp/. COILS. 28873, 4300. seq > .. fwwmwimp/. COILS. 28873. 4300. out. 21
COILSDIR=" /mnt/common/share/ncoils-1. 0/share’ ncoils -win 28 —-nw < .. /wwwtmp/. COILS. 28873. 4300. seq > .. /wwwtmp/. COILS. 28873. 4300. out. 28

# NCOILS wersion 1.0

# using MTIDK matrix

# no weights

# Input file is ../ wwnrtmp/. COILS. 28873.4300. seq
#

Coils output for PTEN HUMAN

T T T T T T T 3 T
window=14
window=21
% = window=28 -
8.8 -
8.6 -
8.4 -
a.2 -
8 — -
1 1 1 1 1 1 1 1
a S8 168 158 z2ea 258 368 358 408 458
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——ProP 1.0 Server
A3 M B 5 R A TR ARG 2 R ) I R A

——NetPhos 2.0 Server
TERBRF 2Z2EA IR, TR & E IR PR A AL R
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CENTERFO
BIOLOGI
CALSEQU
5 | .M

SIS ¢

BS

ProP 1.0 Server - prediction results

Technical University of Denmark
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##### ProP w.1.0b ProPeptide Cleavage Site Prediction #####

##### Furin—type cleavage site prediction (Arginine/Lysine residues) #####

403 sp_P60484_PTEN_ HUMAN
MTAIIKEIVSRNKRRYQEDGFDLDLTYIYPNIIAMGFPAERLEG VYRNNIDDVVRFLD SKHKNHYK I YNLCAERHYDTAK
FNCRVAQYPFEDHNPPQLEL IKPFCEDLDQWL SEDDNHVAATHCK AGKGRTGVMICAYLLHRGKFLKAQEALDFYGEVRT
RDKKGVTIPSQRRYVYYYSYLLKNHLDYRPVALL FHKMWFE T IPMF SGG TCNPQFVVCQLK VK IYSSNSGP TRREDKFMY
FEFPQPLPVCGD IKVEFFHKQNKMLKKDKMFHFWVNTFF IPGPEE TSEKVENG SLCDQEIDSICSIERADNDKEYLVLTL
TKNDLDK ANKDK ANRYF SPNFK VKL YF TK TVEEP SNPEASSSTSVTPDVSDNEPDHYRYSD T TDSDPENEPFDEDQHTQT
TKV

Signal peptide cleavage =zite predicted: none

Propeptide cleavage sites predicted: Arg (R)/LysiK): O

80
160
240
320
400
480

80
160
240
320
400
480
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Hame Fos Context Score PFred
v,

sp_PB0454_PTEN_HUMAN B -MTAIIK|EI 0.053
sp_FPB0484_FTEN_HUMAN 11 IKEIVSE|NK 0.097
sp_FPB60454_FTEN_HUMAN 13 EIVSRHK|RR 0.0S7
sp_PB0454_PTEN_HUMAN 14 IVSRNER |RY 0.495
sp_FPB60454_FPTEN_HUMAN 15 VSENKRR |YQ 0.339
sp_FPB04584_FTEN_HUMAN 41 MGFPAER|LE 0.085
sp_FPB0454_FPTEN_HUMAN 47 RLEGVYR|WN 0.091
sp_FPB0454_FPTEN_HUMAN 55 NIDDVVR|FL 0.101
sp_PB0454_PTEN_HUMAN 60 VRFLDSK|HK 0.080
sp_FPB60454_FTEN_HUMAN 62 FLDSKHK |WH 0.080
sp_P60454_FPTEN_HUMAN B6 KHENHYK |IY 0.084
sp_FPB60454_FPTEN_HUMAN T4 YNLCAER |HY 0.084
sp_FPB0454_FPTEN_HUMAN 80 RHYDTAK|FN 0.030
sp_FP60454_PTEN_HUMAN 84 TAKFHCR |[¥A 0.094
sp_FPB60454_FPTEN_HUMAN 102 PQLELIK|PF 0.063
sp_PB0454_PTEN_HUMAN 125 VAATHCK|AG 0.085
sp_FPB60454_FPTEN_HUMAN 128 IHCKAGK |GR  0.069
sp_FPB604584_FTEN_HUMAN 130 CKAGEKGR |TG 0.093
sp_P60454_PTEN_HUMAN 142 CAYLLHR |GK 0.072
sp_FPB0454_FPTEN_HUMAN 144 YLIHRGK |FL 0.071
sp_PB0454_PTEN_HUMAN 147 HRGKFLK|A9 0.082
sp_FB60454_FTEN_HUMAN 159 DFYGEVR|TR 0.091
sp_FP60454_FPTEN_HUMAN 161 YGEVRTR|DK 0.095
sp_FPB0454_FPTEN_HUMAN 163 EVRTRDK |KG 0.059
sp_FPB60454_FPTEN_HUMAN 164 VRTRDEK |GY 0. 337
sp_FP604584_FPTEN_HUMAN 172 VTIPSQR|RY 0.067
sp_FPB60454_FPTEN_HUMAN 173 TIPSQRR|YY 0.1865
sp_PB0454_FPTEN_HUMAN 183 YYSYLLK|WH 0.0863
sp_PB0454_PTEN_HUMAN 189 KNHLDYR|PY 0.116
sp_FPB60454_FTEN_HUMAN 197 VALLFHK |[MM 0. 066
sp_PB0454_PTEN_HUMAN 221 FYVCQLK |VK 0.0S6
sp_FPB0454_FTEN_HUMAN 223 VCQLEVK |IY 0.0862
sp_PB0454_PTEN_HUMAN 233 SHSGPTR|RE 0. 102
sp_FPB0484_PTEN_HUMAN 234 HSGPTRR|ED 0.126
sp_FPB0454_FPTEN_HUMAN 237 PTRREDK |FM 0. 169
sp_PE0454_PTEN_HUMAN 254 PVCGDIK|VE 0.056
sp_PB0454_FTEN_HUMAN 260 KVEFFHK |QN 0. 080
sp_PB0484_FPTEN_HUMAN 263 FFHEQNK |ML 0. 0867
sp_PB0454_PTEN_HUMAN 266 KQNEMLK |[KD 0. 062
sp_PB0454_PTEN_HUMAN 267 QNEMLEK |[DK 0. 144
sp_PB0454_PTEN_HUMAN 269  KMLEKDK|MF 0.073
sp_PB0454_PTEN_HUMAN 289 PEETSEK|VE 0.060
sp_PB0454_PTEN_HUMAN 308 SICSIER|AD 0.093
sp_PB0454_PTEN_HUMAN 313 ERADNDK |[EY 0.063
sp_PB0454_PTEN_HUMAN 322 LYLTLTK|KD 0.053
sp_PB0454_PTEN_HUMAN 327 TENDLDK |AN 0.074
sp_PB0454_PTEN_HUMAN 330 DLDKANK |[DK  0.061
sp_PB0454_PTEN_HUMAN 332 DEANKDK |AN  0.071
sp_PB0454_PTEN_HUMAN 335 NEDEANR |YF  0.111
sp_PB0454_PTEN_HUMAN 342 YFSPYFK|VK 0.058
sp_PB0454_PTEN_HUMAN 344 SPNFEVK|LY 0.085
sp_PB0454_PTEN_HUMAN 349 VELYFTK|TY 0.071
sp_PB0454_PTEN_HUMAN 378  NEPDHYR|YS 0.109
sp_PB0454_PTEN_HUMAN 402 QHTQITK|Y- 0.061
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ProP 1.8: predicted propeptide cleavage sites in sp P6B484 PTEN HUMAN, furin-specific predic

ul
n'[l

Signal peptide cleavagy
Propeptide clea vage

lhreshol

Propeptide cleavage potential

S T T T J N I” Illlll L Dby |

a 5@ 188 158 288 258 3808 358 480
Sequence position
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NetPhos 2.0 Server - prediction results

Technical University of Denmark
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477 sp_P60484_P
PHESPHATASEANDDX AL SPECIFICITYPRATEINPHASPHATASEP TENX SHANMA SAPIENSGNP TENPESVMTATIK
EIVSRNKRRYQEDGFDLDLTYIVPNITAMGFPAERLEGVYRNNIDDVVRFLD SKHKNHYK IYTNLCAERHYD TAKFNCRVA
QYPFEDHNPPQLELIKPFCEDLDQWL SEDDNHVAATHCKAGKGRTGVMICAYLLHRGKFLKAQEALDFYGEVRTRDKKGY
TIPSQREYVYTYSYLLKNHLDYRPVALLFHKMMFET IPMF SGG TCNPQFVWCQLKVKITYSSNSGP TRREDKFMYFEFPQP
LPVCGDIKVEFFHRKQNKMLEKDENFHFWYNTFF IPGPEET SEKVENG SLCDQEIDSICSTERADNDKEYLVLTLTKNDLD
KANKDKANRYF SPRFEVELYF TKTVEEP SNPEASSSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHTQITEY

....... B R I L P e e
......... D e b A A e, W e B Sl G L e
.......................... o oH Jut e (e a oy et M e s @ o R T e e e Te s e s e e R e e a6 R a8 e m e A
s R e a0 T e A i e e i T b T S el s y
....................................... e OO RO O R T r O R O OO A R r O
......... ) O ot e pro m e AT o o D oy B L e iR O A RN
Phosphorylation sites predicted: Ser: 18 Thr: 89 Tyr: 7T

80
160
240
320
400
480

80
160
240
320
400
480
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Serine predictions

Name Pos Context Score Pred
A\t

sp_P60484_P 4  -PHXSPHAT 0.088
sp_P60484_P 10  HATASEAND 0.462 .
sp_P60484_P 19  DXALSPECI 0.995 *Sx
sp_P60484_P 40  NPHXSPHAT 0.8981 *S%
sp_P60484_P 46  HATASEPTE 0.008 .
sp_P60484_P 53  TENXSHXMX 0.649 *35x
sp_P60484_P 58  HEXMXSAPIE 0.004
sp_P60484_P 64  PIENSGNPT 0.112 .
sp_P60484_P T3  ENPESVMTAL 0.733 *S*
sp_P60484_P 84  KEIVSENKER 0. 263
sp_P60484_P 133 RFLDSKHEN 0.109 A
sp_P60484_P 187 DQWLSEDDN 0.720 *S*
sp_P60484_P 244  VTIPSQRERY 0.860 *Sx
sp_P60484_P 253  WYYYSYLLK 0.002
sp_P60484_P 281 IPMFSGGTC 0.010
sp_P60484_P 300  VKIYSSNSG 0.239
sp_P60484_P 301  KIYSSNSGP 0. 143 .
sp_P60484_P 303  YSSNSGPTR 0.564 *Sx%
sp_P60484_P 361  PEETSEKVE 0.821 %S
sp_P60484_P 368  VENGSLCDQ 0.994 xSx
sp_P60484_P 376  QEIDSICSI 0.806 *Sx
sp_P60484_P 379  DSICSIERL 0.981 *Sx*
sp_P60484_P 412  NRYFSPNFK 0.983 *Sx%
sp_P60484_P 429  VEEPSNPEA 0.963 *S%
sp_P60484_P 434  NPEASSSTS 0.822 *S%
sp_P60484_P 435  PEASSSTSV 0.068 :
sp_P60484_P 436  EASSSTSVT 0.958 %S
sp_P60484_P 438  SSSTSVIPD 0.981 *S%
sp_P60484_P 444  TPDVSDNEP 0.8966 *S%
sp_P6A0484_P 454  HYRYSDTTD 0.423 .
sp_P60484_P 459  DTTDSDPEN 0.989 *S%
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Threonine predictions

Name Poz Context Score Pred
v

sp_P60484_P 8 SPHATASEA 0.821 *Tx
sp_P60484_P 28  FICITYPRX 0.009 .
sp_P60484_P 33  YPRXTEINFP 0.765 #Tx
sp_P60484_P 44  SPHATASEP 0.729 *Tx
sp_P60484_P 49  ASEPTENXS 0.088
sp_P60484_P 68  SGNPTENPE 0.117
sp_P60484_P 76  ESVMTAIIK 0.048
sp_P60484_P 100 DLDLTYIYP 0.014
sp_P60484_P 152 RHYDTAKFN 0.455
sp_P60484_P 205  GEGRTGVMI 0.023
sp_P60484_P 234  GEVRTRDKK 0. 336
sp_P60484_P 241  KKGVTIPSQ 0.017
sp_P60484_P 276  MMFETIPMF 0. 152
sp_P60484_P 284  FSGGTCNPQ 0.036 .
sp_P60484_P 306  NSGPTERED 0.8946 *Tx
sp_P60484_P 351  FWVNTFFIP 0.112 .
sp_P60484_P 360  GPEETSEKV 0.8928 *Tx
sp_P60484_P 393 YLVLTLTEN 0.105
sp_P60484_P 395  VLTLTKNDL 0. 253
sp_P60484_P 422  KLYFTKTVE 0.112 .
sp_P60484_P 424  YFTKTVEEP 0.827 «*Tx
sp_P60484_P 437  ASSSTSVTP 0.064 5
sp_P60484_P 440  STSVIPDVS 0.732 «*Tx
sp_P60484_P 456  RYSDTTDSD 0.7T06 *Tx%
sp_P60484_P 457  YSDTTIDSDP O0.618 *Tx
sp_P60484_P 472  EDQHTQITK 0.013
sp_P6A0484_P 475  HTQITKV-- 0. 230
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T¥rosine predictions

Name Pos Context Score Pred
i3
sp_FP60484_F 29 ICITYPRXT 0.047 =
sp_FP60484_F a0 NERRYQEDG 0.556 *¥=*
sp_FP60484_PF 101 LDLTYIYPN 0.474 -
sp_FP60484_F 103 LTYIYPNII 0.020 -
sp_P60484_P 120 LEGVYRNNI 0. 350 .
sp_P60484_F 139 HENHYKIYN 0. 790 *¥=*x
sp_P60484_F 142 HYKIYNLCA 0.010 .
sp_PB0484_P 150 AERHYDTAK 0.685 *¥*x
sp_FP60484_PF 162 EVAQYPFED 0. 025 =
sp_FP60484_F 212 MICAYLLHE 0. 008 ;
sp_P60484_P 229 ALDFYGEVRE 0. 278 :
sp_P60484_F 248 SQRRYVYYY 0.549 *¥*®
sp_FP60484_F 250 ERYVYYYSY 0.032 .
sp_FP60484_F 251 EYVYYYSYL 0.042 s
sp_P60484_F 252 YTVYYYSYLL 0.018 .
sp_FP60484_F 254 YYYSYLLEN 0.026 -
sp_FP60484_F 262 NHLDYREFPVA 0. 286 -
sp_P60484_PF 299 EVKIYSSNS 0.182 2
sp_FP60484_PF 314 DEFMYFEFF 0.563 *Y=*
sp_FP60484_F 389 NDEEYLVLT 0.489 -
sp_P60484_PF 410 KANRYFSPN 0.633 *Y=*
=sp_P60484_F 420 EVELYFTKT 0.031 =
sp_P60484_F 451 EPDHYEYSD 0.793 *¥=*
sp_FP60484_PF 453 0.435 =

DHYEYSDTT
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Phosphorylation potential

NetPhos 2.6:

predicted phosphorylation

sites in sp PEB484 P

Sering —
Threonine ——
Tyrosine ——
Threshold ——
J |l || f ll 1 q‘h I| | T | -—
S8 1648 158 caa 258 388 358 480 458

Sequence position

53



¥-u

HR IR

——GOR4
——SOPMA

B R AT

, BECA, TOINIAG

54



——GOR4

10 20 30 40 50 60 70

I I I I I I I
MTATIKEIVSRNKRRYQEDGFDLDLTYIYPNITAMGFPAERLEGVY RNNIDDVVRFLDSKHENHYKITNL

cccceeeehhhhhhhe ccoo: cccccceeccccccccecchhhhecccccccceeehhhhecccceeecece
CAERHY DTM(FHCRW\QYPFED}IIIPPQLELIKPFCEDLDQWISEDDH}WMHEKAGKGRTGVMICAYIL
eeecccccocccceeeccccccccocceeeeccccoocccchhhhchhhhhbhbhecocccceseeeecee
HRGKF LKAQEALDFYGEVRTRDKKG‘/TIPSQRRYVYYYSYLLIQTHLDYRPVAILFHHIIMFETIPMFSGGT
e chhhhhhhbhhhbhhhhbhhecccccceeccccceeeeeehhhheccco o ceececececeeegaegac
CHPQFWCQLKVIC[YSSHSGPTRREDKFM‘fFEFPQPLPVCGDIKVEFFHKQNKMU(KDMFHFWVHTFFI
CEeeCCeRReeRRCCCCNCCCnn O ~chhhheo ~eeeeechhhhhhesecceecececeeec
PGPEETSEKVEHGSIEDQEIDSICSIERJ\DNDKEYLVLTLTKNDLDKMH(DKMIRYFSPNFKVIG.YFTKT
----- chhhheccccccccccccccccccccchhhhhhhhe ccchhhhbhhhhecccccccccceeeeec
VEEPSHPEASSSTSVTPDVSDHEPDHYRYSDTTDSDPEN'EPFDEDQHTQITIW
llllllll EECCCCCOCCCrCRRRRCCOCCCOCCoOCCCCRRRRRRR0

Sequence length 403
GOR4

Alpha helix (Hh) TT 1s 19.11%

310 helix Geg) 0is 0.00%

Pi helix CLi) 0i1s 0.00%

Beta bridgze (Bb) : 0is 0.00%

Extended strand (Ee) : 103 is 25.56%

Beta turn (L) 0is 0.00%

Bend region Ss) 0is 0.00%

Random coil Ce) : 223 1s 55.33%

Ambigous states (?) 0is 0.00%

Other states ¥ 01s 0.00%
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——SOPMA

lUl ZEII 30| 4DI 50| BEII TUl
MTAIIKEIVSRRKRRYQEDGFDLDLTYIYPNIIAMGFPAERLEGWRNNIDDVVRFLDSKHKM{YKHNL
hhhhhhhbhhbhtcocoo ‘ttoceeesecccheeeeccocochhhhhhe chhhhhhhhhttcoccceseece
CAERHYDTAKF NCRVAQYPFED}ETPP QLELIKPFCEDLUQWISEDDNHVM]'[CK&GKGRTG‘JMICM’IL
------ ~chhecccceeeeccocococchhhhhhhhhhhhhhhhttttceeeeeecttoccceeeehhhhh
}{RGKF LKAQE!’J..DFYGEVRTRDKKGVTIPSQRRYVYYYSYLHQDE.DYRPVAH.F HIGHMFETIPMFSGGT

CHPQF'NCQLKWC[YSSHSGPTRREDKFMYFEFPQPIPVCGDIMFF}H(QMIM(DMFHF'HWHFFI
CEEEEeCC CREERCCOCCCOCCCCERRRRCCCCCCCCCRRERERRICNCT -cheeececcecee

PGPEETSEKVENGSLCDQEIDSICSIERJ\DNDKEYLVLTLTKNDLDKRNIGJKMIRYFSPNFMYFTKI

------- sccctteccocccccechheccccccceeeeeechhhhhhhecccocheccttceseeeeac

Sequence length : 403

SOFMA
Alpha helix (Hh) : 90 1= 22.33%
310 helix Gg) : 0is 0.00%
P1i helix (Ii) : 0i1is 0.00%
Beta bridge (Bb) 0is 0.00%
Extended strand (Ee) : 87 iz 21.59%
Beta turn (Tt) : 20 is  4.96%
Bend region Ss) - 0is 0.00%
Random coil (Cc) @ 208 is 51.12%
Ambigous states (7) 0is 0.00%
Other states 0is 0.00%

bt

5
A i
|| ;ll
M | v i
LB | FRl
o bl R [,
L) i/ \ ll.'; r\“'-' |
g I SRl AV AT el At A Ba TR
Al At ey AW
,t"'.' Vil 'x J \ﬂ
. 100 1% ; b kL
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EW oo () SWISS-MODEL Workspace

Workunit: P000001 Title:PTEN_HUMAN
403

Model Summary:

Model information:

J\ g y Modelled residue range: 14 to 351 Quaternary structure information:

Based on template: 1d5rA (2.10 A) Template (1d5r): MONOMER
Sequence Identity [%]: 90.828 Model: MONOMER
&3 " Evalue: 6.82889e-177
1 Ligand information:
QQ Quality information: Ligands in the template: TLA: 1.
— QMEAN Z-Score: -3.219 Ligands in the model: none.

1,58 VER (Model Details)
MARAYAZ BB H1, PTEN_HUMANZE &3 T 1dSrARERL 2 1Y), 7
B 5| — A £190.828%
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Alignment @ [+/-]

TARGET 1 RRYQEDGF DLDLTYIYFPN ITAMGFPAER LEGVYRWNID DVVRFLDSKH
1d5r_1 14 rryqedgf dldltyiypn iiamgfpaer legvyrnnid dvwrfldskh
TARGET SSS55 5 S5S5SS hh hhhhhhhhh
1d5r_1 SSSS5 S SS5S55S hh hhhhhhhhh

TARGET 49 KWHYETYNLC AERHYDTAKF HCRVAQYPFE DHNFPQLELI KFPFCEDLDQW
1d5r_1 62 knhykiynle aerhydtakf nervaqypfe dhnppqleli kpfcedldgw

TARGET SS5SSS5S SS55S hhh hhhhhhhhhh
1d5r_1 SS5555S SS55S hhh hhhhhhhhhh

2, HEXHMER (Alignment)

TARGET 99 LSEDDHHVAA THCKAGKGRT GYMICAYLLH RGKFLEAQEA LDFYGEVRTR
1d5r_1 112 lseddnhwvaa ihckagkgrt gvmicayllh rgkflkagea ldfygevrtr

TARGET
1d5r_1

h SSS S5 hhh hhhhhhhhhh b hhhh hhhhhhhh
h SS5 S5 hhh hhhhhhhhhh b hhhh hhhhhhhh
TARGET 149  DEKGVTIPSQ RRYVYYYSYL LEWHLDYRPY ALLFHEMMFE TIPMFSGGTIC
1d5r_1 162  dkkgvtipsq rryvyvysyl llknhldyrpv allfhlonmfe tipmfsggte

TARGET hhh hhhhhhhhhh hhh SSSSSSSSS

1d5r_1 hhh hhhhhhhhhh hhh SSSS555SS

TARGET 199  NWPQFVVCQLK VEIYSSHSGF TRREDKFMYF EFFQPLFPVCG DIKVEFFHER
1d5r_1 212  npqfvveqlk vkiyssnsgp trredkfmyf efpqplpveg dikveffhlkgq
TARGET SSS55555  S555S5S 5SS 5555 S5 555 S SS55555SS

ldSr_l SS55S85s8E5S SS5S8S5S S85 5585 SsS SS5 5 SSE5S5E5SE58SS

TARGET 249  NEMLKKDEMF HFWVNTFFIFP GPEETSEKVE NGSLCDQEID SICSIERADN
1d5r_1 262  nlonlkkdlonf hfwwvntffip

TARGET ssss sssssshh sss ssS SSS5 5 SSSSS
1d5r_1 5555 s55555shh

TARGET 299  DEEYLVLTLT EKNDLDEKANKD KANRYFSPNF KVELYFTKTY
1d5r_1 313 -—keylvltlt lmdldkankd kanryfspnf kvklyftkiv -

TARGET 555555 5 hhhh S SS555SS
1d5r_1 ssssss s hhhh S SSS555%



LR PP

SWISS-MODELFE i
T PR TR
77V ——Anolea,
QMEAN, gromos. %
%AnoleafFﬂQMEAN o

XK NG ET
EUEI’J ER, L X
RN GG 2 A 45
o BB N
FRBIEA

Local Model Quality Estimation: Anolea / QMEAN / Gromos: @ [+/-]

anolea: @ on ) of QMEAN:@ on © off  gromos: ) on @ off

Anolea 1
- E| Be = — T

10

8

6

4

2 .

0

Ald 54 A4 74 34 F104 Alld F124

MEMW[MIIWWE&EWYMMW[MMUTWMWEMELIWWSEMWTW
Anolea i
E]

1

f
§

- — = I !
AL34 Aldd AL%4 Al74

HICRYLUWMWWTW WWWWWMYIWTWMMWTMMWMWI

S I V.

- o~

254 264 A274 AZ84 A304 A314 A324 334 R344 A350
WEFFWNIJKMFPFWNYFFIPGFEETSEK\EMSLMIOSICSIEHMLVLTLTMWMN

-

R AR
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4, ##EHE (Modelling log)
BIGEABMR, AT, AR S,

Modelling Log @ [+/-]
3.7T0 (SF3)
Loading Template: 1d45r_1.pdb
Loading Raw Sequence
Loading Alignment: . /HXXX. alizn. submit. fasta
Remowving HET groups from template structure
Refining Raw Sequence Alignment
ProModII: doing simple assignment of backbone
FProModII: adding blocking gxroups
Adding Missing Sidechains
AddPolar H
BuildDeletetedLoopsModel
Finding Spare—Fart loop with anchor residues PRO 268 and LYS 300
ACCEFTIRG loop 20 from 1TTBA Clash= 8 FF= 845.3 PP=385.7TT
BEadPhi= 1 BadGX= 0 BadXP= 1 wealdP= 1 Score=13.7T5 rms= 0.00
Optimizing Sidechains
Adding Hydrogens
Optimizing loops and OXT (b = 32)
Final Total Energy: 11706. 235 KJI/mol
Dumping Sequence Alignment



5,

Bk R H & (Template selection log)
TR = e ] e O AR SRR D

Template Selection Log @ [+/-]

Start SMR-FPipeline in automated mode on BCZ-cluster at Tue Jan & 10:52:15 2013

Start BLAST for highly similar template structure identification

Elast template search was successfull, number of templates selected for modeling: 1
Still uncovered regions of the target sequence detected, run: HHSEARCH

Run HHSearch to detect remotely related template structures

Send 1 target—template aligmments for modeling

CEEREEREEREREREREREREREREEEREEREEEREEERERERAEEERERERERERRAEERREARRAEAERRALEERRALEERRAEARREEE
B R S R S S R R SR

building model based on 1dSrA (14-351) was successfull

Workspace Pipeline parameter

Cut—off parameters to model the target based on a BLAST target—template aligznment

Evalue : 0. 0001
Minimum Template size (aa) for ranking : 25
Minimum Sequence identity : 60

Cut—off parameters to model the target based on a HHSearch target—template alignment

Evalue : 0. 0001
Probability : S0
MAC 0.3

Parameters for model selection
Minimal number of uncowvered target

residues after BLAST to run HHSEARCH : 50
Minimal number of uncowvered target
residues to model an additional template : 25

Finish SME-Fipeline in automated mode on BCZ2-cluster at Tue Jan & 11:22:46 2013

63






Summary

Image coloured by rainbow N — C terminus

Top model

Model (left) based on template c1d5rA

PDB header:hydrolase

Chain: A: PDB Molecule:phosphoinositide
phosphotase pten;

PDBTitle: crystal structure of the pten tumor
suppressor

Confidence and coverage
Confidence: pLJIKILYSS Coverage:

307 residues ( 76% of your sequence) have
been modelled with 100.0% confidence by the
single highest scoring template.

3D viewing
Interactive 3D view in Jmol
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$ Molecular Description
Structure Weight: 38646.59 @

Molecule: PHOSPHOINOSITIDE PHOSPHATASE PTEN
Polymer: 1 Type: protein Length: 324
Chains: A
EC#: 3.1.3.16 2 @ 3.1.3.48° @ 3.1.3.67°> @&
Fragment: RESIDUES 7-353
Mutation: RESIDUES 286-309 ARE REPLACED BY VAL
Organism Homo sapiens .
UniProtKB: = Protein Feature View . | Search PDB. | P60484
P60484
Molec. Processing
Motif
E.C.
UP Sites
PDB Sites
Secstruc
iD5R.A
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FUNCTION

——STRING
——KEGG



——STRING

% EP300
oo i PIK3CG
MDM2
ATM
=% of &
| # PTK2
 (TP53 . ;-
3
S
\ W\
EIFAEBP1=— *¥* 7 ‘ 2y BCARL
> ? AKTL 4
, s L PTEN
\
I
=S NESTE RPSEKBL” | N\
= b N\ ¥/ piKacA
MAGI2
RPTOR |, RicToR
I A.
SLC9A3R
- SLCYA3R2

This is the actions view. Modes of action are shown in different colors.

"= Post-transl. m

. Reaction

" Activation
“s Inhibition
. Binding
“.Phenotype
. Catalysis
" Expression
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——KEGG

I FOCAL ADHESIOMN

Cell motility
®  Stess flber fFA
formation
B
ITGR Filopadia
format
—————— -
nterachon
PEC
|Caveol.in Cellp roliferation
O —» Vav  PIAK-Akt .
FIF3 signalng pathway O —| CweD |
Phosphatidy inositol DHa
sighaling systemn .. | Call cyrle
DOCKEL . |
Hp ~E |
pl30Cas | ik GRFZ Rapl INE L ol |
Cytlane loce}
et MAPK sigusling |
paltoray ‘o Cellsurvival
i ¥ Y +p 4
RTE | she —»{ Gm2 —»] Sos |—»{HaRas|—»{ Rafl | »{ MEKI —®{Eric1o}—»{ Fd e I
+p DHA
+p +p |
————————————— ’
04510 1042112
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INOSITOL PHOSPHATE METABOLIEM

1-Phosphatidyl-1D-
myo- mpg%::l P

hosgahdyﬁmsml 1-Phosphatiyt- 1D-

myo-imositol 3,5P2

1-Phosphatidyl-1D-
YR myo-inositnl-4,5P 2 I —
131411 === : -
V( lPhosphati;llfgé ‘ mpo-indsitol-3P
/s 12Diac;l)gl ahi myo-indsitol 3,4P2
{Dampo oy 211137][31364
Inositol-1,4,5P3 1D-myo-Inositol-1,4P2  1D-myo-Inositol-4P

Ox
31325 1-Phosphatiy.1D-

itol-4P
D-Gluose-6P 03514 i 27811
= : 1D-myo-
- vo-Inos1b31-134P3 ( 4
= 31325 Inositol- 1P 3143 o
ol o—{aE-+0—{iTi3—+¢ You S r——
27164 m Phosplutidy.ID- rétaholist

|2_?“_51| lD-myo Inositol-3,4P2 1 D-mpo-Inositol 3F
1D-mpo-Inositol myo-nosita
1D-3-0-Methyl- oy
Y myo-imositol 0 1D-rayp-
O 1Dampo-Ino 0 lD myo-Inositol- Inosital-1,3P2
1,456P4 TARPs J)- Deoxy 2-Deoxy-5-keto-
T (D10 Motk sepllo-Inosose gluuronate D-gluconate-6P
mpo-osi] ° © 1111804421 40— 37.. }—ro—{m O120L928 | s | 008K
3,504 Trihyrlroxy- 2-Deoxy-3-keto-
eyelohexa-1,2-dione D-ghuconate 41229

1D-myo-Inositcl

O i DG e {11331
0

| sollousivl [l ] TCh cyle & ——~O%—{ 121 18 -O%——

v Acetyl-Cod IMalonic
sexaialdehyrle

( Pentose and glucuronate ) Y
Intercorversions 011113 0 Glyeolysis / G ——0 5311 —O4¢——
. ' 1-Keto- Gluconeogenesis Dik o
ey 3 Libyorperin

D-chiro-Inositol D-chiro-inositol

—

Inositol-1,23,45P5  Inositol 1,2,4,5,6F

00562 11721412 ‘
{c) Kanehisa Laboratories




PHOSFHATIDYLINOSITOL SIGNALING ZYSTELL |

I{1,3,4.6,P4 11,345,605 P IF6F

C— 271 100|271 18] -m-0—

P (et
PI(5)P P
LK | O] i
Toe 14
@@ FI5)E R Tyee 1) I
b [271153]/|
P |
l_lj |
P9 I
=0 C=0) -0 Oe |
|
I PLC
3.1.3.36] | ' :
Phosphatidyl- TP phosphatise Type 14 PI3K N pyoz 5o PI345P3 |
1 D-rayo-mmosio] O &) (o P
(ET) &k 3 I I
| |
53 | -
| 5 |
S 9 9 !
'_'_Q | -0 C=0 |
Qo | | I{1,3.4.5P4 I{1,3,40F3
=i =) | |
| |
| |
| |

I1,3)P2 03
| C;l—|3.1.3.64|—b({g—| 3.1.3.25}—1v

6

04070 10531412
{c) Kanelisa Laboratories

Og—3.13.56*0C
13, 4)F2 (3P
3.1.3.57 {31366 —wo{31325]wo—
1P3 3K
R Merdorane -’ I(1,4,5F I(1,4)P2 1P
s0o—31356 o—31357 w3135
" {IP3) P3 Sphosphatsss & {1 4P | phosphatass
> PLC (P
[ suIe
|
PI3,4F2 |
| W0 P, CDP-DG
M E? - 27110 @ 27741 O——
AktS PEb swrvival ¢ :
o — e A2 ] D kinas
sighaling pathway Il ¢ ¢ ¢ o]
| ¢=0c=0 I
| =0 C=0
|
|
.
Yoot
PR - — 0 L PEC
[ Calnm |
27211}
FI symthase
(CD%}DG:I transferase)




P53 BIGNALING PATHWAY

} DNA darage ——W

—

— H;q:om

N Nlincoxlds \ | DR |-—m casesl
h‘
N

Dneogene a;:mrahcm
{5 uchas MY C, EIF1,
Ras, BCR KBL)

PIGs

|pl4WH|NDW,4j| Seotn | [ PERP | [Paecs] [ s
Inhibition of angiogenesis

DAY Ifitochondrinn
D/ N
P Al ) and metastasis

Cell cyrle . 5 DML repair and
- 2 irnage Il?;ﬂevenhon

Inhbition of
IGF-LimTOR, pathway

Exoworne mediated
secretion

P53 negative feechack

Cellular senescence

04115 10
(o) Kanehiza Laboratories




mTOE SIGHALING PATHWAY

DA

[ HIF1q [0 VEGF |-

VEGF signaling
— I:ﬁﬂul*%&;r

Ingulin signaling
Grrowth fartors pathoray
INSIGF| ====
Homnones
Extransllular . Too | [ e
areing avids © ___.'IZ ' I || Bleh wTDR. F
Faptor
+p
Fag &/B \| 4T
Faz CiD
A
e ==~ é)ﬂrm'.no acids
LEER1 _ _ o
AP O STRAD — — Differentiation
Iletformin O Py
LICER O 2
I
Ere
s1:rersgs}r
Q4150 72512

(c) Kanehiza Lahoratories

——— " Translation —® Cell growth

Regulation of
autnphagy




I PIK-AKT SIGNALING PATHWAY

*P |[4gBFs — [eIF4E |-,
[

FProtein
+p | elF4B r*swﬂwsg

Glucose u
™ Tesicl ualfmmﬁﬂ

—- botin reorganization

Surviral signal,
-+ Growth a.rllﬁ proliferation

HO
o

pathway
Cell proliferation
[or —» —

Angingenesis
Dl{hgh %spﬁj.r

Toll-like receptor
signaling pathiray

Pathogen-associated
molectlar patterns

(P IIFa) = Iyletabolism
B cell rece

iznaling pes FEFCK ol
pal y — — — —  Netaholi olysis
= - i ’ 3 Pame > olist Glusggeogsemsis

i ] ————> Sl

progréssion

S e IR 1

progréssion

DK, Calome

Cyrlin progréssion

o Coley
pograson

FasL
o—» ——— " Cell survival

" Chemokine
signaling pathway
Chemokines,

Hoﬁms,s. —"| PISK
Hewrotransmitters o———————™ &
-« «—————

PI(4, 5)P2 PI(3,4.5)P3 DA Il

. N o e
[ e |NF1cBi_’DNA Cell survival

Foral adhesion

04151 1009112
(c) Kanehisa Laboratories




TIGHT JUMCTION

Paracellular
space

Crhirahs3
In=ide Inside
PALS1
Imitiation of .
PATI Ced2 4 ————- cell-cell adhesion Auclherens junction

P [aRKe

P

PPIL] g

hns5HI

__'_p
Formation of
lateral merabrane *— ‘| mlgl
domain

3105 -phase progression
[-Carin ZOMABL—[ CDE4 |- — — —— — +*  Regulation of gene
expression ; ethB-2

BEegulation of
actin cytoskeleton

[ Clandins]Claudins|

[ T ]
Eegulation of
70-2 Tlar
. \ permizabity by Rho
Orchudin[Occhudin [ 5xc | [Eakl3] [ SECH |
O Ay inin Yes SECE
JEar
Fhosphatidylinositol
i T ] (e LR i
WAGIL O —®| &kt |-———-» Puliferation

FI{3,4,5F3

04530 1071509
(o) Kanehisa Laboratories




UV -induced apoptosis pethvay

TGF-p -
7 -
/ -~
/
[ ! -
patoeyt
/ FADD ~
HEV proins e -
Swrface proteins —— e
[casEin] |
e 5 Turaor suppressive pathwe; "\:I—’ 1) }
mad? I3 E
3 - E— e | ™ Shitfiom o suppression s reogenesis
3 | Srads 1 E = |
{ DNA |
— % Transportto cell mucleus / 25 /
!
! DDEl —————————————— —# HEx stability and DN A zepair CBP DHA
— i
Hepatitis B ===
epat s HBV binding fators T i’ DDE2 Relisf of HBx stability and viral replication
ceeDNA !
Proteasone Control of cell grovth, apoptosis and senescens
SAPKONK sigmal  [ymx
o ! “";1 SSAEI"(‘I( Inbdoition of Fs-mecizted apoptosis
Generation of minichiomosome B )
E signaling pathway
G s o HOC invasion and mefastasis
|
KK
" +P
—» 2T [ - -
0.7 RIA T
| 3 1 i
1G] sgnanlg ptvay h
- 1 Translocation
ER Stress— — — 3" \‘
\
CASFIY 1
Apef 1 W] CASPD. [Casea} Apoptosis
NE-AT — - Desgulationof
- P ™ arlyel oyple checlpoints
[wDacs]y )
—_— +
ey 04" elease
/ -
Gib2 Fas
\ ~ transducton pathway
————W 38 MAPK paihray i i
-
JaSTAT
\ \ signaling patliway . [5TAT3 |
! Takl STAT Hepatooyte prolifiration
1
\ ATE2
| | CBP_| WLCREE —— HCC invasion and metastasis
\L 2L @mk signaling patiway w =s
>
i s Dad w " . DivA
o T | =T — —
FKC o-Raf1 VEK ErklR
\\\ Q————————- - ell proliferation and differentiation
- DNA
—— | VEEs
2421 KaRNA
——————— * enveloprent
e
S
338 ENA
Inkibifion of HBY genome replication
ER.
20-30l%
tetainglin the cyboplasm
Inbibifion of fransesiption of 15Gis o
i
»{TRF37
o —»[IFm |
DHA
IiyDE8-independent pathy
— o s} [ | D RS T
- =z
A {oiEa]- —— — DB pelnt e {15

05161 10118112
(¢) Kanhisa Laboratories




o o Carcinogens
Dihylro- Othes [sgH o0 FasL TGFp gens
PATHWAYS I CANCER. Testosteone 7y Dltomee - 77y T_Ch‘nlesteml
FTCHL = z
EE.
|
o [FamD | I +p
Funarate nc| curz | [Gwanel—{Swmada
VHL | Rt |
|
Mt O |
CASF3 GSTEL
- — CASED 47 Mlitochondrion. |
[casPs ] chondrion
Dee s EhSFI}, ¥ A I
\\\ Apopiosis |
\\\ I I
. | |
- | | —
-
- I |
I [BRCAZ| i
.
ECAD | Pcaterin ¥ — — — - s | e I
Jr———— — -~ \ | | 1 HDAC I
—— e
~ ~ S | | |
| o~ . e | | | | |
Wt Frizzled | ~— | J | |
fuxin | APC |
+n - i + ¥
~ |
Insensitrity to .
. i s s]‘}ém]s Genomic damage
| DN damage
|
MGA v
ECM u e ——
lj ITGE p13K,A
— signaling patira
M receplor Focal adhesion PLAERF]

S _FIK

Block of
differentishon

i3 ANLL
target genss target genes

FGF

d

O
Retinoic acid

[Culurectalcam:erj (Fam:ream:cam:er) ( Clioma ) [Thy'mldcamerj [Acﬁmﬂ’dj [Chr]';“u‘fm%]"idj [ ?ﬁ?nlgreng ) ( Melanora J [ i’;‘;l;;]i ) [B]addercam:alj {Pmsmecam:er] (Endomemalcmerj ( lm;&]:r ] {Nf;;?:;lcziu]

CO— — Q
73 Cad+ Ligands

05200 107212
(c) Kanelsa Laboratories




ENDOMETRIAL CAMCER

Btwpical
endtgﬁtrial
hyperplasia

- PISE-kt
signaling pathway

B Hype e thytation — —m-O—<#[ LLHI |

[Ficpiskts” P BAD | — —mCell survival DHA

O— — DMicrosatellite
DML instabality
Fllull

GF
Cytokine-cytokine

I
I
I
I
I
I
I
I
¥

tr
(G2 »] 5o }»[ R [ Rar |w[ WER |»{ EK I—+pl~0——- Cell grovrth & proliferstion
DHL&
m/

MAFE signaling
pathway
Lyin | APC m
-c-I\.-'I
Type I - endometrioid Adherens IGSK-EEI o I IB-Ca'erm - TFILEF O—- . — = Proliferation
P erorancmorma | junction 3 DNAi  [CwlinDl
loar grace
o e ] — ———————— /
¥ Free [-catenin . DA _._ O Irnpaired (1 and 02 arrest
. Wnts po3 Reduced aj sis
Type ] - endometrioid Rk daraage DNA Coonmnts ity
(high grade)
P53 signaling
pathway
Horrnal Endormetrirm
endometin
| — Cell eyrle
| Her2ine EthB sigtaling
I (EEZ) pathiray
Endotaetri Impaired 51 and G2 arrest
el e — e[ 10— o dpopteen
CAFCINOMA Cenetic alterations D& Grennrnde ihstability
I Orncogenes © E-Raz, f-Catenin, Herdinen
¥ Tumor suppressors : PTEN, p53
Type II - serous
NOCAICInOmma
05213 1002112

(c) Kanehisa Laboratories

84




GLIOMA

De Nove pathway
(Glial progenitor cell

Glial progenitor cell
s Ci
o——w CaJmum o sigtalng ] [ MAPK signaling j
pathwray pathway
P Do—l-\ ———————————— —# Cell migration & mitosis
D&
—?‘1 She | gwa || Ses I—Pl R.as = Rar }:’H IVEK I:PH FRK ——————# 0O — — — & Cell growth & proliferation

[WIOR |- —»Collourvval |~ 1VDME] > pla7]

EthB signaling
th *
paley tTOR. sighaling
pathwray
DNA Cell cyele
Orcogenss: EGFR, MDM2 CyrlnDl +p= Rb

+ Turaor suppressors: PTEN, IKHN a4 RF L

Pritery GBI pl TS O——®GIf5 i
: ) progression
(Glhioblastoma multiforme) D&
Secondary pathway . . 5
signaling

lial progeritor cell Glial progenitor cel pspatilgway

| Py Ca¥

Cr— - AN Calcium signaling WLPE 51gnalmg Trnpeired 51 and G2 a:rrest

| [ Cmpae e B8, w5 o s M

I DH& Crenotuic ns ﬂ-“y

| S Jr ———————— —» Cell rigration & mitosis

| TCFo EGFR DA

+n
I POGE PDGFE she ™ G2 ] sos I—él Rﬁs ] Raf I—b-l MEE I—l'-l+IJ ERE F—————— - O— — — Wl mrowth & proliferation
DHA
I 1GF-1 IGFR -
3

i PI3K O™ HcarAhl—rl wWTOR. |- —#Cell survival

(g ? (oaer )
TOR. sighaling Cell eyele

| pathwray CwhDl YR -

| CDEAR

|

) ) CO— — B G115 progression
N N astin Crenetic alterstions DA

nay astrocyioma
{ Ci Grade I1I) Orncogenes: FDGF, FDGFER, CDE4

¥

Secondary GBI
{WHO Giade IV)

05214 6/1112
{c) Kanehisa Laboratories

Turnor suppressors: pi3, Bh, FTEH




PROSTATE CAMCEER |

Honmal prostate epithelium Prostatic epithelial cell
|
v -
Proliferatrve inflammatory Crenetic alterations

atra Ny, — —=
|phjr Omeogenss @ AR, Hypsmmethylation Dﬁ N E ]
I Turnor suppressors : CDEN1E, MKX3.1, PTEN ooIrL | *
|
|
| G -0 — — P Genomic darnage
I Carcinogens D&
| B

o . PI3K-Akt A poptosis 3&| CDK2 | *pp— Call cyele

Pmm?fe énpi?seigumehal signaling pathway +p f[Caspp - CyclinE
(- DA
I NKX%-l ———I- 4 1111:-11 Q——mG1I5 progression
»-
| ~
v _J
Lacalized prostate
cancer
e Cellewl Cell eyele P53 signaling )
| > progreggion [ sy ) ( pathoarasy
|
| | GF = GFR Trepsitedd (51 and (12 amvest
| T 4ro-—» "SI
| (S -—|->(' D wiom i
| reg::bjpb:r mtg?écﬁnn CBP
|
I b-Cabrm -—.'.—D- — Cell proliferation
Testogterone
-_; |
Androgen and estrogen -SRDSAQ O\
s I * NE«B O w| BCL2 | — — Cell survival
| DHA
¥ Dihydrotestosterone || ™ = Y — — —#Turaor growth
Mtastatic ~ 7
prostate cala.mer \\ , =T
4 AR e
{ Therapentic [ AR ~— g . — Ce]lg;auh._feratnn
d:a-:reased test:-sterc-ne o AR Oithe: t wrvTval
dihydrotestisterans) | Other ligands HSE DN& hex Iiiaége
Lndrogen-independent
cancer
05215 107212

(o) Kanehisa Lahoratories

6




MNELAMNONA

Normal melanocyte Welanocyte

°§'4————————

Benign nevus 7 ek —————————————— 0 — — — W Sygvival
| DA
| — Smrvival
|
I POk _/1 MDM2 | | p144%]
naling pathway
|
|
| Y DHL Cell cyele
| Greretic alterations
v . Cmcogenes BELF, MRS, CDE4
Drymplastic nevus MITF oDl +p
I Tumor suppressors :  PTEN, INK4afARF, po3 COE A6 ™| Eh
v o DN
Radial growth phase O— —® 315 progression

-~ Dowrnregulation
e

Diisruption of the — — — = Irvvasi
> keraﬁmcyhe—n%]gmcyhe adhesion TS

irnali Crenorac instability
junct P33 signaling DNA [ 53 < 0— — — Dnpaired G cyrle arvest
patlwray darage “ DH& duced apjznmpb:nsis

— T T 8

¥
Wertical-growth phase
I _ .
¢ s s

Dletastatic melanoma

05212 105212
(c) Kanelusa Laboratories

87




| sMaLL CELL LUNG CANCER |

Hewoendocrine
epithelial cells

v

Priraary smmall cell
carcinoma

:

BEChI-receptor

¥

Pulrao neEroendoc e
epithelial cell

o L 1;;1;{3 0 — — — Tumow progression
; Retinnie acid DH&
- o__ Reduced & Bl
_ L = Cell-cyrle pr%jgprgjssion
ignaling Impaired G1 and G2 arrest
ps?:;ﬂ]%mjr dgrlia‘;e_ - " Oo——= Pﬁﬁ?duseld apopiosis
Orverexpressioh DH& Grenornic histability
Y
b |

Ifitochondrion __+=3+>
CASPD

|

|

S e [nhibition of
apaptosls

Genetic alterations
COmcogene : i
Turor suppressors © RARR, FHIT, p33, RB, PTEN

Degradation

|
|PI{E-.fAkt|ipF| KK lipbl I¥Bo |-

v

Tletastatic
small cell carcinoma

05222 1002132
(c) Kanehisa Laboratories

HF-+E
'  PI3K-Akt
1gnaling pathway

DHA&

— Registance to
L ] o e
- Fs

-~ Cell cyrle
EE
+p
D&
O— -# 515 progression

|Cyelwm1 | — —™ Proliferation

== — — # Lrgiogenesis

88




Thank you



