DEPTH: A Novel Algorithm for Feature Ranking
with Application to Genome-Wide Association
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* Novel algorithm for feature ranking

e Ultra-high dimensional data sets

— e.g., genome-wide association studies, epigenome-
wide association studies

* Which features correspond to signal/noise?
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* Genome-wide Association Studies
— Case-control setup
— N samples, p markers (SNPSs)

— Allele frequency in cases vs. controls

— Report effect size as an odds ratio - !
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Conventional Analysis of GWAS data (2)
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* Conventional approach to analysis
— Test each marker independently
— Calculate frequentist p-value for each marker
— Adjust for multiple testing

— All p-values less than threshold considered true associations

* e.g., Genome-wide significance threshold
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Conventional Analysis of GWAS data (3)
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* Difficult statistical problem
— Large number of markers
— Correlated data
— Disease causing variants not measured

— Conventional analysis minimises family-wise error rate

* Highly conservative publications
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DEPTH (1)

* Our strategy: DEPTH

— NHMRC Project grant

— Designed to run in a parallel environment
— Exploits data correlation structure

— Examine all markers, or subset of markers

* e.g., all markers in a gene or pathway of genes
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chr6:144,578,898-163,835,234 19,256,337 bp

enter position, gene symbol or search terms
chre (u24.2-626)
scale S Mb} | nets
chrs: I 150, 808, 00| 155, 08, asg| 168, 8as, aos|
User Supplied Track 1
ER-ve 1
UCSC Genes (RefSed, GenBank, tRNAS & COMParat ive GEnomics)
VTRN| |-l EFMaR K RABSZ | SAMDSH  SASHI M SUMD4| ULBPE|  BCE31960 0 ESRL MHH  MTLC| OFRM1 H REM1G i NowS | ARIDIE - Snws Hl syTLs sop2| LPAL2 | MTKI | FACRG
UTRN -l EFM2AH| CEorfi65 i BCO4TE2EE | UST b4 MUF43 .  IYDH FKAF1ZH) SYNELIN VIF| OFRM1 H REM1G Hi ARIDIE ff-4 SvHJ2HI  EZR§ S0D2| LPALZ§  parkin wereereeieal AKG112121
EFMEAH] CHorFies i DKFZpE8611756 | FRIL4 w4 IYD  AKAP12)  SYNELJ  VIF| OFRM1 M TIAME Wil ARIDIE fofi~H svnJe Ml E2RE 151163 LFA [l FARKE . K I
EFM2A H| LOCT29176 BCO348171 LATSLIE IYDl AKAP12) SYNELl VIF| OFRM1 H TIAMZ il FLJBBESS SYNJ2 @ OSTCL } soD2 | FLG N FARKE f=—H-H——— K I
EFM2A I AK125216 M BCO41998 1 LRF11 5  MTHFDIL || ESR1 WfHHH  FBEXOS | OFRM1 H TIAMZ il RP11-419L18.1 | sSyMJ2 ] OSTCL | sop2 | MAFSK4 [ PACRG [f=ff]
AKL247ST 1+ BCO44TOT whbst MAPGKTIFZ W) DEHALL ¥ 26TB2 ) SYNEL [l FEXOS | OFRM1 H TIAME B CEOrF3S |  SYNJ2q RSPHZ|  WTAF | MAFSK PACRG fi=ff]
FLJ44955 | AKETLSI4 whonisl MAFPSKTIFE DEHALL ¥ RMND1 | SYNEL B RGS17 OFRM1 M TIAME ZOHHC 14 p=Hll TMEM1S1 jl AK13076S | MAFSK AKOSE177 1
FBXO38 | ECO35152 whn MAPSKTIFE PLEKHG1 wffl ESRI fHl  MTRFIL § OFRM1 H| TIAME § ZOHHC 14 p=Hfi THMEM1S1 Hi WTAP | MAP3KA | AK 124825 |
BCR43S9E H STHEFS il MAF3KTIF2 W FLEKHG1 {l ESRI fHfl  MTRFIL § OFRM1 || TIAMZ § ZOHHC14 [ TULP4 |l FHDGLJ MASE | AGFAT4 H K I
AKF11235 H STHEFS |iH 2c3H120 | MTHFDIL B ESR1 M MTRFLL | OFRM1L | REM1G [ AKe92358 | TULP4 HIl WTAP | LPAAT-cie 1Ta p KT
CREBHSES STAEPS Ham 2C3H120 | DKFZpSE6G1S17 R ESRI fHHl  MTRFIL § PIPG-E AKe22993) ZDHHC14 || DRSE2856 1 WTAP N LPAAT=ciE 1Ta » KT
SHPRH Il 1 1284308 will 2C3H120 | MTHFDIL BHH  ESR1 M+  LOC389435| PIFS-E [ TFE1M || sYHJE | RSPH3|  WTAP{ CEOrfs9 | KT
SHPRH Il i 1284388 | FFIL4 RMND1 | SYNE1 FIFS-E i+ TFE1M A KIRAB54S | RSPH3 |  WTAP | parkin b
SHPRH il BCO43173 | PPILA4 | ceorf211 | svyNE! I PIP3-E [+ cLDNZ2® | SERAC1 TRAGAF | ACATZ | PARKZ e
SHPRH i CEOrfT2 | CEorfa7 Wl SYMEL | CHKSR3 [H CLDN2® | SERACI R TRGAF]  TCP1| FARKE ]
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIAREO2S | KATNAL | ESR1 = GTF2HS | FNDC1 | IGF2R il
KIARZO2S | KATHAL | FAS /ER || GTF2HS | BCOGTSES |
SHPRH | KATHAL | FAS/ER 1 DESE1726 | TCF1 |
KIARZO2S | LATSL B SYNE1 .- KIAA1425 | TCF1 |
GRMI |+ LATS1 | CEOrFIE | KIAA1423 | SHORAZO |
GRM1 |==HH LATS1 ) SYNEL | KIAAL42S | SNORAZS |
GRM1 |--HH LATS1 ) SYNEL ) DYNLT1 | TCFP11
GRM1 |fHH NUF43 { SYNEL | sYTLE il MRFL1S |
ceorfies il FCHMTL synel [lH syTLa il FHLDC1 ||
CEOrfies il FCHMTL RP3-393G3, 1 | SYTLS i FNLDC1 |
PCHMTL o RP3-398G3,1 § SYTLS il LOCT29663 |
PCHMTL | DKF 2R781.J15156 | AKT47ER6 1 sLcaznt |
FCHMTL DKF 2p751J15156 | CRE1§9E6 | sLcaant |
PCHMTL KIARL7SE H DKF ZRS64H812 |
LRF11 CREGT3891 sLc2zmz H
LRF11 | MYCTL || sLcaahz |
RAETIE | MYCT1 || sLcazAz |
RAETIE | sLc22As
RAETIE |
RAETLE 1
RAET1G |
RAET1G 1
BC 848595 |
ULEF2 |
ULEF2 |
ULBF1 |
AF425244 1
RAETIL |
PPF1R14C H|
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AKF11235 H STHEFS |iH 2c3H120 | MTHFDIL B ESR1 M MTRFLL | OFRM1L | REM1G [ AKe92358 | TULP4 HIl WTAP | LPAAT-cie 1Ta p KT
CREBHSES STAEPS Ham 2C3H120 | DKFZpSE6G1S17 R ESRI fHHl  MTRFIL § PIPG-E AKe22993) ZDHHC14 || DRSE2856 1 WTAP N LPAAT=ciE 1Ta » KT
SHPRH Il 1 1284308 will 2C3H120 | MTHFDIL BHH  ESR1 M+  LOC389435| PIFS-E [ TFE1M || sYHJE | RSPH3|  WTAP{ CEOrfs9 | KT
SHPRH Il i 1284388 | FFIL4 RMND1 | SYNE1 FIFS-E i+ TFE1M A KIRAB54S | RSPH3 |  WTAP | parkin b
SHPRH il BCO43173 | PPILA4 | ceorf211 | svyNE! I PIP3-E [+ cLDNZ2® | SERAC1 TRAGAF | ACATZ | PARKZ e
SHPRH i CEOrfT2 | CEorfa7 Wl SYMEL | CHKSR3 [H CLDN2® | SERACI R TRGAF]  TCP1| FARKE ]
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIAREO2S | KATNAL | ESR1 = GTF2HS | FNDC1 | IGF2R il
KIARZO2S | KATHAL | FAS /ER || GTF2HS | BCOGTSES |
SHPRH | KATHAL | FAS/ER 1 DESE1726 | TCF1 |
KIARZO2S | LATSL B SYNE1 .- KIAA1425 | TCF1 |
GRMI |+ LATS1 | CEOrFIE | KIAA1423 | SHORAZO |
GRM1 |==HH LATS1 ) SYNEL | KIAAL42S | SNORAZS |
GRM1 |--HH LATS1 ) SYNEL ) DYNLT1 | TCFP11
GRM1 |fHH NUF43 { SYNEL | sYTLE il MRFL1S |
ceorfies il FCHMTL synel [lH syTLa il FHLDC1 ||
CEOrfies il FCHMTL RP3-393G3, 1 | SYTLS i FNLDC1 |
PCHMTL o RP3-398G3,1 § SYTLS LOCT29663 |
PCHMTL | DKF 2R781.J15156 | AKT47ER6 1 sLcaznt |
FCHMTL DKF 2p751J15156 | CRE1§9E6 | sLcaant |
PCHMTL KIARL7SE H DKF ZRS64H812 |
LRF11 CREGT3891 sLc2zmz H
LRF11 | MYCTL || sLcaahz |
RAETIE | MYCT1 || sLcazAz |
RAETIE | sLc22As
RAETIE |
RAETLE 1
RAET1G |
RAET1G 1
BC 848595 |
ULEF2 |
ULEF2 |
ULBF1 |
AF425244 1
RAETIL |
PPF1R14C H|

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp.

enter position, gene symbol or search terms
chre (424.2-626)
2cale S Mb} | hais
chre: | 158, 006, sos| 155, pae, aon|
User Supplied Track 1

168, 8as, aos|

ER-we 1

UCSC Genes (RefSeq, GenBank, TRHAS & COMPArartive GEnomics)
UTRN| [ EPM2RA RAEZE | SAMDS H  SASHI A SUMD4 | ULEFS| BCOZ1960 1 ESRL M MTLG| OFRM1I H REM1G || NHOws ARIDLIE fi-H SHss il sYTLa Hl sop2|  LPALR | MTHEL| FRCRG
UTRN -l  EFMEAH| CHorfiesm BUO4TE2E | UST b4 HUF43:  IYDY FAKAFIZH SYNELN  VIF| OFRM1 H REM1G | ARIDIE fHi-H sSvnJ2 Il EZRE S0D2| LPAL2{  Rarkin weeecreoreod AKS112121
EFMEA B Coorfles | DKFZpeseI1759 | FPIL4 IYDl AKAP12) SYHEL  VIF| OFRM1 H  TIAME i+ ARIDIE =Ml SyNJzHl  ERE  M31163 LFA Ml FARKE } SK I
EFMEZA H| LOCT291761 BCA345171 LATSLIE  IVDH  AKAF12)] SYNELl VIF| OFRM1 H TIAME ~H FLJBB253 sYNJ2 @l OSTCL ) sopz | FLG I FARKE —H-H—+—— QK I
EPMZA I AK12S216 W BCO419981 LRP11H  MTHFDIL | ESR1 WfHf  FEXDS | OPRM1 H TIAMZ RP11-419L18.1 ] sSvYHJ2] OSTCL| sopz | MAPSK4 PACRG f=ff=]
AKL247ST 1+ BCO44TET writ MAPGKTIFZH}  DEHALL W 2ETEZ ) SYNEL M FEXOS | OFRM1 H TIAME H cEorfasl  synJz RSPH3 |  WTAF | MAFSKS [ PACRG -]
FLJ4495S |  AKOI1SI4 whss MAFSKTIFE o DEHALL o RunD1 | SYHEL B RGS1T OFRML Hi TIAMz | ZDHHC14 f=fl THEMiS1 fl AK136765 MAFSKS AKBSS177 1
FEXD38 | ECO35152 min MAFSKTIFE W PLEKHG1 Holl] ESRL i MTRFLL§ OFRM1 Hf TIAME § ZDHHC 14 f=ff] THEM1S1 | WTAF | MAFSK | AK 124525 |
BCH4ISIE H STHEFS il MAFSKTIFZ W FLEKHG1 il ESR1 fpHl  MTRFLL§ OFRMI || TIAMZ | Z0HHC14 | TULP4 [l FHDci | MASE | AGFAT4 i QKL
AK311235 H STHEFS fH 2csH120 | MTHFDIL B ESRI Y MTRFLIL | OFRML | REM1G [ Ake9238e | TULP4 HEl WTAP |  LPAAT-de 1Ta f QKL
CREBESES H STHEPS Ham 2C5H12D | DKFZpSE6G1IS17 e ESR1 Bl MTRFLL § FPIFZ-E§ AKO22993 ZDHHC14 || DRS32856 | WTRFE  LPAAT—de 1ta s SR I
SHPRH il Hb 13984300 will ZC3H120 | MTHFDIL BHH  ESR1 W~  LOC3S943S| PIF3-E [ TFELM | IYHI2 | RSFH3 |  WTAP| CEOrF5Y | GKI
SHFRH i N2 1384588 | FFIL4 ] RMND1 | SYNEL FIFS-E B+ TFEIM B KIRAB34S | RSPH3 |  WTAF | parkin +
SHPRH il BCB43173 1 PPIL4 | ceorf211 | SYNE! R PIPS-E [+ CLONZ® | SERACL | TAGAF | ACATZ| PRARKZ e
SHPRH i CEorF7z { ceorfe7 Wl SYHEL | CHKSR3 | CLDNz26 | SERACL B TRGAF |  TCF1] FRARKE e |
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIRAZOES | KATHAL |} E3SRL |-} GTFaHs | FHDC1 fl  IGF2R @l
KIRAZO2S | KATHAL | FRS/ER | GTF2HS | BLB57565 |
SHFRH | KATHAL | FAS/ER 1 DRSE1726 | TCP1 |
KIRRZO2S | LATSL B SYNE 1 [ KIRAL425 | TCF1 |
GRM1 || LATS1 | CEOrfas | KIAAL423 | SNORAZO |
GRM1 p=+-HH LATS1 ) SYHEL | KIRAL42S | SNORAZT 1
GRM1 j=t-HH LATS1 ) SYNEL |} D¥YNLT | TCP1 1
GRM1 ft-HE MUF43 § SYNEL | sYTLS ifl MRFL1S |
ceorfies il FCMTL | svnEL H svTLs il FHLDCL ||
CEorfi1e3 i FCHTL | RP3-39863.1 || sYTLS i FHLDC1 |
FCMT1 RF3-39863.1 § SYTLS il LOCT29663 1
PCHTL | DKF Zp7E1J15156 | AXT47ERE | sLecazAt |
FCHTL DKF Zp781J13156 | CRE15966 | sLcazAl |
FCHTL | KIAAL7SE H DKF Zp564H812 |
LRF11 CREGT383 1 sLczzRz H
LRF11 I MYCT1 || sLcaznz i
RRAETIE | MYCT1 || sLca2n2 |
RAETIE | sLczans
RAETLE |
RAET1E
RAET1G |
RAET1G 1
BCB48595 |
ULBF2 |
ULEBF2 |
ULBF1 |
AF425244 1
RAETIL |
FPFIR14C H

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp

enter position, gene symbol or search terms
chre (424.2-626)
2cale S Mb} | hais
chre: | 158, 006, sos| 155, pae, aon|
User Supplied Track 1

168, 8as, aos|

ER-we 1

UCSC Genes (RefSeq, GenBank, TRHAS & COMPArartive GEnomics)
UTRN| [ EPM2RA RAEZE | SAMDS H  SASHI A SUMD4 | ULEFS| BCOZ1960 1 ESRL M MTLG| OFRM1I H REM1G || NHOws ARIDLIE fi-H SHss il sYTLa Hl sop2|  LPALR | MTHEL| FRCRG
UTRN -l  EFMEAH| CHorfiesm BUO4TE2E | UST b4 HUF43:  IYDY FAKAFIZH SYNELN  VIF| OFRM1 H REM1G | ARIDIE fHi-H sSvnJ2 Il EZRE S0D2| LPAL2{  Rarkin weeecreoreod AKS112121
EFMEA B Coorfles | DKFZpeseI1759 | FPIL4 IYDl AKAP12) SYHEL  VIF| OFRM1 H  TIAME i+ ARIDIE =Ml SyNJzHl  ERE  M31163 LFA Ml FARKE } SK I
EFMEZA H| LOCT291761 BCA345171 LATSLIE  IVDH  AKAF12)] SYNELl VIF| OFRM1 H TIAME ~H FLJBB253 sYNJ2 @l OSTCL ) sopz | FLG I FARKE —H-H—+—— QK I
EPMZA I AK12S216 W BCO419981 LRP11H  MTHFDIL | ESR1 WfHf  FEXDS | OPRM1 H TIAMZ RP11-419L18.1 ] sSvYHJ2] OSTCL| sopz | MAPSK4 PACRG f=ff=]
AKL247ST 1+ BCO44TET writ MAPGKTIFZH}  DEHALL W 2ETEZ ) SYNEL M FEXOS | OFRM1 H TIAME H cEorfasl  synJz RSPH3 |  WTAF | MAFSKS [ PACRG -]
FLJ4495S |  AKOI1SI4 whss MAFSKTIFE o DEHALL o RunD1 | SYHEL B RGS1T OFRML Hi TIAMz | ZDHHC14 f=fl THEMiS1 fl AK136765 MAFSKS AKBSS177 1
FEXD38 | ECO35152 min MAFSKTIFE W PLEKHG1 Holl] ESRL i MTRFLL§ OFRM1 Hf TIAME § ZDHHC 14 f=ff] THEM1S1 | WTAF | MAFSK | AK 124525 |
BCH4ISIE H STHEFS il MAFSKTIFZ W FLEKHG1 il ESR1 fpHl  MTRFLL§ OFRMI || TIAMZ | Z0HHC14 | TULP4 [l FHDci | MASE | AGFAT4 i QKL
AK311235 H STHEFS fH 2csH120 | MTHFDIL B ESRI Y MTRFLIL | OFRML | REM1G [ Ake9238e | TULP4 HEl WTAP |  LPAAT-de 1Ta f QKL
CREBESES H STHEPS Ham 2C5H12D | DKFZpSE6G1IS17 e ESR1 Bl MTRFLL § FPIFZ-E§ AKO22993 ZDHHC14 || DRS32856 | WTRFE  LPAAT—de 1ta s SR I
SHPRH il Hb 13984300 will ZC3H120 | MTHFDIL BHH  ESR1 W~  LOC3S943S| PIF3-E [ TFELM | IYHI2 | RSFH3 |  WTAP| CEOrF5Y | GKI
SHFRH i N2 1384588 | FFIL4 ] RMND1 | SYNEL FIFS-E B+ TFEIM B KIRAB34S | RSPH3 |  WTAF | parkin +
SHPRH il BCB43173 1 PPIL4 | ceorf211 | SYNE! R PIPS-E [+ CLONZ® | SERACL | TAGAF | ACATZ| PRARKZ e
SHPRH i CEorF7z { ceorfe7 Wl SYHEL | CHKSR3 | CLDNz26 | SERACL B TRGAF |  TCF1] FRARKE e |
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIRAZOES | KATHAL |} E3SRL |-} GTFaHs | FHDC1 fl  IGF2R @l
KIRAZO2S | KATHAL | FRS/ER | GTF2HS | BLB57565 |
SHFRH | KATHAL | FAS/ER 1 DRSE1726 | TCP1 |
KIRRZO2S | LATSL B SYNE 1 [ KIRAL425 | TCF1 |
GRM1 || LATS1 | CEOrfas | KIAAL423 | SNORAZO |
GRM1 p=+-HH LATS1 ) SYHEL | KIRAL42S | SNORAZT 1
GRM1 j=t-HH LATS1 ) SYNEL |} D¥YNLT | TCP1 1
GRM1 ft-HE MUF43 § SYNEL | sYTLS ifl MRFL1S |
ceorfies il FCMTL | svnEL H svTLs il FHLDCL ||
CEorfi1e3 i FCHTL | RP3-39863.1 || sYTLS i FHLDC1 |
FCMT1 RF3-39863.1 § SYTLS il LOCT29663 1
PCHTL | DKF Zp7E1J15156 | AXT47ERE | sLecazAt |
FCHTL DKF Zp781J13156 | CRE15966 | sLcazAl |
FCHTL | KIAAL7SE H DKF Zp564H812 |
LRF11 CREGT383 1 sLczzRz H
LRF11 I MYCT1 || sLcaznz i
RRAETIE | MYCT1 || sLca2n2 |
RAETIE | sLczans
RAETLE |
RAET1E
RAET1G |
RAET1G 1
BCB48595 |
ULBF2 |
ULEBF2 |
ULBF1 |
AF425244 1
RAETIL |
FPFIR14C H

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp

enter position, gene symbol or search terms
chre (424.2-626)
2cale S Mb} | hais
chre: | 158, 006, sos| 155, pae, aon|
User Supplied Track 1

168, 8as, aos|

ER-we 1

UCSC Genes (RefSeq, GenBank, TRHAS & COMPArartive GEnomics)
UTRN| [ EPM2RA RAEZE | SAMDS H  SASHI A SUMD4 | ULEFS| BCOZ1960 1 ESRL M MTLG| OFRM1I H REM1G || NHOws ARIDLIE fi-H SHss il sYTLa Hl sop2|  LPALR | MTHEL| FRCRG
UTRN -l  EFMEAH| CHorfiesm BUO4TE2E | UST b4 HUF43:  IYDY FAKAFIZH SYNELN  VIF| OFRM1 H REM1G | ARIDIE fHi-H sSvnJ2 Il EZRE S0D2| LPAL2{  Rarkin weeecreoreod AKS112121
EFMEA B Coorfles | DKFZpeseI1759 | FPIL4 IYDl AKAP12) SYHEL  VIF| OFRM1 H  TIAME i+ ARIDIE =Ml SyNJzHl  ERE  M31163 LFA Ml FARKE } SK I
EFMEZA H| LOCT291761 BCA345171 LATSLIE  IVDH  AKAF12)] SYNELl VIF| OFRM1 H TIAME ~H FLJBB253 sYNJ2 @l OSTCL ) sopz | FLG I FARKE —H-H—+—— QK I
EPMZA I AK12S216 W BCO419981 LRP11H  MTHFDIL | ESR1 WfHf  FEXDS | OPRM1 H TIAMZ RP11-419L18.1 ] sSvYHJ2] OSTCL| sopz | MAPSK4 PACRG f=ff=]
AKL247ST 1+ BCO44TET writ MAPGKTIFZH}  DEHALL W 2ETEZ ) SYNEL M FEXOS | OFRM1 H TIAME H cEorfasl  synJz RSPH3 |  WTAF | MAFSKS [ PACRG -]
FLJ4495S |  AKOI1SI4 whss MAFSKTIFE o DEHALL o RunD1 | SYHEL B RGS1T OFRML Hi TIAMz | ZDHHC14 f=fl THEMiS1 fl AK136765 MAFSKS AKBSS177 1
FEXD38 | ECO35152 min MAFSKTIFE W PLEKHG1 Holl] ESRL i MTRFLL§ OFRM1 Hf TIAME § ZDHHC 14 f=ff] THEM1S1 | WTAF | MAFSK | AK 124525 |
BCH4ISIE H STHEFS il MAFSKTIFZ W FLEKHG1 il ESR1 fpHl  MTRFLL§ OFRMI || TIAMZ | Z0HHC14 | TULP4 [l FHDci | MASE | AGFAT4 i QKL
AK311235 H STHEFS fH 2csH120 | MTHFDIL B ESRI Y MTRFLIL | OFRML | REM1G [ Ake9238e | TULP4 HEl WTAP |  LPAAT-de 1Ta f QKL
CREBESES H STHEPS Ham 2C5H12D | DKFZpSE6G1IS17 e ESR1 Bl MTRFLL § FPIFZ-E§ AKO22993 ZDHHC14 || DRS32856 | WTRFE  LPAAT—de 1ta s SR I
SHPRH il Hb 13984300 will ZC3H120 | MTHFDIL BHH  ESR1 W~  LOC3S943S| PIF3-E [ TFELM | IYHI2 | RSFH3 |  WTAP| CEOrF5Y | GKI
SHFRH i N2 1384588 | FFIL4 ] RMND1 | SYNEL FIFS-E B+ TFEIM B KIRAB34S | RSPH3 |  WTAF | parkin +
SHPRH il BCB43173 1 PPIL4 | ceorf211 | SYNE! R PIPS-E [+ CLONZ® | SERACL | TAGAF | ACATZ| PRARKZ e
SHPRH i CEorF7z { ceorfe7 Wl SYHEL | CHKSR3 | CLDNz26 | SERACL B TRGAF |  TCF1] FRARKE e |
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIRAZOES | KATHAL |} E3SRL |-} GTFaHs | FHDC1 fl  IGF2R @l
KIRAZO2S | KATHAL | FRS/ER | GTF2HS | BLB57565 |
SHFRH | KATHAL | FAS/ER 1 DRSE1726 | TCP1 |
KIRRZO2S | LATSL B SYNE 1 [ KIRAL425 | TCF1 |
GRM1 || LATS1 | CEOrfas | KIAAL423 | SNORAZO |
GRM1 p=+-HH LATS1 ) SYHEL | KIRAL42S | SNORAZT 1
GRM1 j=t-HH LATS1 ) SYNEL |} D¥YNLT | TCP1 1
GRM1 ft-HE MUF43 § SYNEL | sYTLS ifl MRFL1S |
ceorfies il FCMTL | svnEL H svTLs il FHLDCL ||
CEorfi1e3 i FCHTL | RP3-39863.1 || sYTLS i FHLDC1 |
FCMT1 RF3-39863.1 § SYTLS il LOCT29663 1
PCHTL | DKF Zp7E1J15156 | AXT47ERE | sLecazAt |
FCHTL DKF Zp781J13156 | CRE15966 | sLcazAl |
FCHTL | KIAAL7SE H DKF Zp564H812 |
LRF11 CREGT383 1 sLczzRz H
LRF11 I MYCT1 || sLcaznz i
RRAETIE | MYCT1 || sLca2n2 |
RAETIE | sLczans
RAETLE |
RAET1E
RAET1G |
RAET1G 1
BCB48595 |
ULBF2 |
ULEBF2 |
ULBF1 |
AF425244 1
RAETIL |
FPFIR14C H

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp

enter position, gene symbol or search terms
chre (424.2-626)
2cale S Mb} | hais
chre: | 158, 006, sos| 155, pae, aon|
User Supplied Track 1

168, 8as, aos|

ER-we 1

UCSC Genes (RefSeq, GenBank, TRHAS & COMPArartive GEnomics)
UTRN| [ EPM2RA RAEZE | SAMDS H  SASHI A SUMD4 | ULEFS| BCOZ1960 1 ESRL M MTLG| OFRM1I H REM1G || NHOws ARIDLIE fi-H SHss il sYTLa Hl sop2|  LPALR | MTHEL| FRCRG
UTRN -l  EFMEAH| CHorfiesm BUO4TE2E | UST b4 HUF43:  IYDY FAKAFIZH SYNELN  VIF| OFRM1 H REM1G | ARIDIE fHi-H sSvnJ2 Il EZRE S0D2| LPAL2{  Rarkin weeecreoreod AKS112121
EFMEA B Coorfles | DKFZpeseI1759 | FPIL4 IYDl AKAP12) SYHEL  VIF| OFRM1 H  TIAME i+ ARIDIE =Ml SyNJzHl  ERE  M31163 LFA Ml FARKE } SK I
EFMEZA H| LOCT291761 BCA345171 LATSLIE  IVDH  AKAF12)] SYNELl VIF| OFRM1 H TIAME ~H FLJBB253 sYNJ2 @l OSTCL ) sopz | FLG I FARKE —H-H—+—— QK I
EPMZA I AK12S216 W BCO419981 LRP11H  MTHFDIL | ESR1 WfHf  FEXDS | OPRM1 H TIAMZ RP11-419L18.1 ] sSvYHJ2] OSTCL| sopz | MAPSK4 PACRG f=ff=]
AKL247ST 1+ BCO44TET writ MAPGKTIFZH}  DEHALL W 2ETEZ ) SYNEL M FEXOS | OFRM1 H TIAME H cEorfasl  synJz RSPH3 |  WTAF | MAFSKS [ PACRG -]
FLJ4495S |  AKOI1SI4 whss MAFSKTIFE o DEHALL o RunD1 | SYHEL B RGS1T OFRML Hi TIAMz | ZDHHC14 f=fl THEMiS1 fl AK136765 MAFSKS AKBSS177 1
FEXD38 | ECO35152 min MAFSKTIFE W PLEKHG1 Holl] ESRL i MTRFLL§ OFRM1 Hf TIAME § ZDHHC 14 f=ff] THEM1S1 | WTAF | MAFSK | AK 124525 |
BCH4ISIE H STHEFS il MAFSKTIFZ W FLEKHG1 il ESR1 fpHl  MTRFLL§ OFRMI || TIAMZ | Z0HHC14 | TULP4 [l FHDci | MASE | AGFAT4 i QKL
AK311235 H STHEFS fH 2csH120 | MTHFDIL B ESRI Y MTRFLIL | OFRML | REM1G [ Ake9238e | TULP4 HEl WTAP |  LPAAT-de 1Ta f QKL
CREBESES H STHEPS Ham 2C5H12D | DKFZpSE6G1IS17 e ESR1 Bl MTRFLL § FPIFZ-E§ AKO22993 ZDHHC14 || DRS32856 | WTRFE  LPAAT—de 1ta s SR I
SHPRH il Hb 13984300 will ZC3H120 | MTHFDIL BHH  ESR1 W~  LOC3S943S| PIF3-E [ TFELM | IYHI2 | RSFH3 |  WTAP| CEOrF5Y | GKI
SHFRH i N2 1384588 | FFIL4 ] RMND1 | SYNEL FIFS-E B+ TFEIM B KIRAB34S | RSPH3 |  WTAF | parkin +
SHPRH il BCB43173 1 PPIL4 | ceorf211 | SYNE! R PIPS-E [+ CLONZ® | SERACL | TAGAF | ACATZ| PRARKZ e
SHPRH i CEorF7z { ceorfe7 Wl SYHEL | CHKSR3 | CLDNz26 | SERACL B TRGAF |  TCF1] FRARKE e |
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIRAZOES | KATHAL |} E3SRL |-} GTFaHs | FHDC1 fl  IGF2R @l
KIRAZO2S | KATHAL | FRS/ER | GTF2HS | BLB57565 |
SHFRH | KATHAL | FAS/ER 1 DRSE1726 | TCP1 |
KIRRZO2S | LATSL B SYNE 1 [ KIRAL425 | TCF1 |
GRM1 || LATS1 | CEOrfas | KIAAL423 | SNORAZO |
GRM1 p=+-HH LATS1 ) SYHEL | KIRAL42S | SNORAZT 1
GRM1 j=t-HH LATS1 ) SYNEL |} D¥YNLT | TCP1 1
GRM1 ft-HE MUF43 § SYNEL | sYTLS ifl MRFL1S |
ceorfies il FCMTL | svnEL H svTLs il FHLDCL ||
CEorfi1e3 i FCHTL | RP3-39863.1 || sYTLS i FHLDC1 |
FCMT1 RF3-39863.1 § SYTLS il LOCT29663 1
PCHTL | DKF Zp7E1J15156 | AXT47ERE | sLecazAt |
FCHTL DKF Zp781J13156 | CRE15966 | sLcazAl |
FCHTL | KIAAL7SE H DKF Zp564H812 |
LRF11 CREGT383 1 sLczzRz H
LRF11 I MYCT1 || sLcaznz i
RRAETIE | MYCT1 || sLca2n2 |
RAETIE | sLczans
RAETLE |
RAET1E
RAET1G |
RAET1G 1
BCB48595 |
ULBF2 |
ULEBF2 |
ULBF1 |
AF425244 1
RAETIL |
FPFIR14C H

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp.

enter position, gene symbol or search terms
chre (424.2-626)
2cale S Mb} | hais
chre: | 158, 006, sos| 155, pae, aon|
User Supplied Track 1

168, 8as, aos|

ER-we 1

UCSC Genes (RefSeq, GenBank, TRHAS & COMPArative GEnomics)
UTRN| [ EPM2RA RAEZE | SAMDS H  SASHI A SUMD4 | ULEFS| BCOZ1960 1 ESRL M MTLG| OFRM1I H REM1G || HOws ARIDLIE fi-H SHss il sYTLa Hl sop2|  LPALR | MTHEL| FRCRG
UTRN -l  EFMEAH| CHorfiesm BUO4TE2E | UST b4 HUF43:  IYDY FAKAFIZH SYNELN  VIF| OFRM1 H REM1G | ARIDIE fHi-H sSvnJ2 Il EZRE S0D2| LPAL2{  Rarkin weeecreoreod AKS112121
EFMEA B Coorfles | DKFZpeseI1759 | FPIL4 IYDl AKAP12) SYHEL  VIF| OFRM1 H  TIAME i+l ARIDIE =Ml SyNJzHl  ERE  M31163 LFA Ml FARKE } SK I
EFMEZA H| LOCT291761 BCA345171 LATSLIE  IVDH  AKAF12)] SYNELl VIF| OFRM1 H TIAME H FLJBB253 sYNJ2 @l OSTCL ) sopz | FLG I FARKE —H-H—+—— QK I
EPMZA I AK12S216 W BCO419981 LRP11H  MTHFDIL | ESR1 WfHf  FEXDS | OPRM1 H TIAMZ Hl RP11-419L18.1 ] sSvYHJ2] OSTCL| sopz | MAPSK4 PACRG f=ff=]
AKL247ST 1+ BCO44TET writ MAPGKTIFZH}  DEHALL W 2ETEZ ) SYNEL M FEXOS | OFRM1 H TIAME | cEorfasl  synJz RSPH3 |  WTAF | MAFSKS [ PACRG -]
FLJ4495S |  AKOI1SI4 whss MAFSKTIFE o DEHALL o RunD1 | SYHEL B RGS1T OFRML Hi TIAMz I ZDHHC14 f=fl THEMiS1 fl AK136765 MAFSKS AKBSS177 1
FEXD38 | ECO35152 min MAFSKTIFE W PLEKHG1 Holl] ESRL i MTRFLL§ OFRM1 Hf TIAME ZDHHC 14 f=ff] THEM1S1 | WTAF | MAFSK | AK 124525 |
BCH4ISIE H STHEFS il MAFSKTIFZ W FLEKHG1 il ESR1 fpHl  MTRFLL§ OFRMI || TIAMZ { Z0HHC14 | TULP4 [l FHDci | MASE | AGFAT4 i QKL
AK311235 H STHEFS fH 2csH120 | MTHFDIL B ESRI Y MTRFLIL | OFRML | REM1G [ Ake9238e | TULP4 HEl WTAP |  LPAAT-de 1Ta f QKL
CREBESES H STHEPS Ham 2C5H12D | DKFZpSE6G1IS17 e ESR1 Bl MTRFLL § FPIFZ-E§ AKO22993 1 ZDHHC14 || DRS32856 | WTRFE  LPAAT—de 1ta s SR I
SHPRH il Hb 13984300 will ZC3H120 | MTHFDIL BHH  ESR1 W~  LOC3S943S| PIF3-E [ TFELM | IYHI2 | RSFH3 |  WTAP| CEOrF5Y | GKI
SHFRH i N2 1384588 | FFIL4 ] RMND1 | SYNEL FIFS-E B+ TFEIM B KIRAB34S | RSPH3 |  WTAF | parkin +
SHPRH il BCB43173 1 PPIL4 | ceorf211 | SYNE! R PIPS-E [+ CLONZ® | SERACL | TAGAF | ACATZ| PRARKZ e
SHPRH i CEorF7z { ceorfe7 Wl SYHEL | CHKSR3 | CLDNz26 | SERACL B TRGAF |  TCF1] FRARKE e |
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIRAZOES | KATHAL |} E3SRL |-} GTFaHs | FHDC1 fl  IGF2R @l
KIRAZO2S | KATHAL | FRS/ER | GTF2HS | BLB57565 |
SHFRH | KATHAL | FAS/ER 1 DRSE1726 | TCP1 |
KIRRZO2S | LATSL B SYNE 1 [ KIRAL425 | TCF1 |
GRM1 || LATS1 | CEOrfas | KIAAL423 | SNORAZO |
GRM1 p=+-HH LATS1 ) SYHEL | KIRAL42S | SNORAZT 1
GRM1 j=t-HH LATS1 ) SYNEL |} D¥YNLT | TCP1 1
GRM1 ft-HE MUF43 § SYNEL | sYTLS ifl MRFL1S |
ceorfies il FCMTL | svnEL H svTLs il FHLDCL ||
CEorfi1e3 i FCHTL | RP3-39863.1 || sYTLS i FHLDC1 |
FCMT1 RF3-39863.1 § SYTLS il LOCT29663 1
PCHTL | DKF Zp7E1J15156 | AXT47ERE | sLecazAt |
FCHTL DKF Zp781J13156 | CRE15966 | sLcazAl |
FCHTL | KIAAL7SE H DKF Zp564H812 |
LRF11 CREGT383 1 sLczzRz H
LRF11 I MYCT1 || sLcaznz i
RRAETIE | MYCT1 || sLca2n2 |
RAETIE | sLczans
RAETLE |
RAET1E
RAET1G |
RAET1G 1
BCB48595 |
ULBF2 |
ULEBF2 |
ULBF1 |
AF425244 1
RAETIL |
FPFIR14C H

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp.

enter position, gene symbol or search terms
chre (424.2-626)
2cale S Mb} | hais
chre: | 158, 006, sos| 155, pae, aon|
User Supplied Track 1

168, 8as, aos|

ER-we 1

UCSC Genes (RefSeq, GenBank, TRHAS & COMPArative GEnomics)
UTRN| [ EPM2RA RAEZE | SAMDS H  SASHI A SUMD4 | ULEFS| BCOZ1960 1 ESRL M MTLG| OFRM1I H REM1G || HOws ARIDLIE fi-H SHss il sYTLa Hl sop2|  LPALR | MTHEL| FRCRG
UTRN -l  EFMEAH| CHorfiesm BUO4TE2E | UST b4 HUF43:  IYDY FAKAFIZH SYNELN  VIF| OFRM1 H REM1G | ARIDIE fHi-H sSvnJ2 Il EZRE S0D2| LPAL2{  Rarkin weeecreoreod AKS112121
EFMEA B Coorfles | DKFZpeseI1759 | FPIL4 IYDl AKAP12) SYHEL  VIF| OFRM1 H  TIAME i+l ARIDIE =Ml SyNJzHl  ERE  M31163 LFA Ml FARKE } SK I
EFMEZA H| LOCT291761 BCA345171 LATSLIE  IVDH  AKAF12)] SYNELl VIF| OFRM1 H TIAME H FLJBB253 sYNJ2 @l OSTCL ) sopz | FLG I FARKE —H-H—+—— QK I
EPMZA I AK12S216 W BCO419981 LRP11H  MTHFDIL | ESR1 WfHf  FEXDS | OPRM1 H TIAMZ Hl RP11-419L18.1 ] sSvYHJ2] OSTCL| sopz | MAPSK4 PACRG f=ff=]
AKL247ST 1+ BCO44TET writ MAPGKTIFZH}  DEHALL W 2ETEZ ) SYNEL M FEXOS | OFRM1 H TIAME | cEorfasl  synJz RSPH3 |  WTAF | MAFSKS [ PACRG -]
FLJ4495S |  AKOI1SI4 whss MAFSKTIFE o DEHALL o RunD1 | SYHEL B RGS1T OFRML Hi TIAMz I ZDHHC14 f=fl THEMiS1 fl AK136765 MAFSKS AKBSS177 1
FEXD38 | ECO35152 min MAFSKTIFE W PLEKHG1 Holl] ESRL i MTRFLL§ OFRM1 Hf TIAME ZDHHC 14 f=ff] THEM1S1 | WTAF | MAFSK | AK 124525 |
BCH4ISIE H STHEFS il MAFSKTIFZ W FLEKHG1 il ESR1 fpHl  MTRFLL§ OFRMI || TIAMZ { Z0HHC14 | TULP4 [l FHDci | MASE | AGFAT4 i QKL
AK311235 H STHEFS fH 2csH120 | MTHFDIL B ESRI Y MTRFLIL | OFRML | REM1G [ Ake9238e | TULP4 HEl WTAP |  LPAAT-de 1Ta f QKL
CREBESES H STHEPS Ham 2C5H12D | DKFZpSE6G1IS17 e ESR1 Bl MTRFLL § FPIFZ-E§ AKO22993 1 ZDHHC14 || DRS32856 | WTRFE  LPAAT—de 1ta s SR I
SHPRH il Hb 13984300 will ZC3H120 | MTHFDIL BHH  ESR1 W~  LOC3S943S| PIF3-E [ TFELM | IYHI2 | RSFH3 |  WTAP| CEOrF5Y | GKI
SHFRH i N2 1384588 | FFIL4 ] RMND1 | SYNEL FIFS-E B+ TFEIM B KIRAB34S | RSPH3 |  WTAF | parkin +
SHPRH il BCB43173 1 PPIL4 | ceorf211 | SYNE! R PIPS-E [+ CLONZ® | SERACL | TAGAF | ACATZ| PRARKZ e
SHPRH i CEorF7z { ceorfe7 Wl SYHEL | CHKSR3 | CLDNz26 | SERACL B TRGAF |  TCF1] FRARKE e |
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIRAZOES | KATHAL |} E3SRL |-} GTFaHs | FHDC1 fl  IGF2R @l
KIRAZO2S | KATHAL | FRS/ER | GTF2HS | BLB57565 |
SHFRH | KATHAL | FAS/ER 1 DRSE1726 | TCP1 |
KIRRZO2S | LATSL B SYNE 1 [ KIRAL425 | TCF1 |
GRM1 || LATS1 | CEOrfas | KIAAL423 | SNORAZO |
GRM1 p=+-HH LATS1 ) SYHEL | KIRAL42S | SNORAZT 1
GRM1 j=t-HH LATS1 ) SYNEL |} D¥YNLT | TCP1 1
GRM1 ft-HE MUF43 § SYNEL | sYTLS ifl MRFL1S |
ceorfies il FCMTL | svnEL H svTLs il FHLDCL ||
CEorfi1e3 i FCHTL | RP3-39863.1 || sYTLS i FHLDC1 |
FCMT1 RF3-39863.1 § SYTLS il LOCT29663 1
PCHTL | DKF Zp7E1J15156 | AXT47ERE | sLecazAt |
FCHTL DKF Zp781J13156 | CRE15966 | sLcazAl |
FCHTL | KIAAL7SE H DKF Zp564H812 |
LRF11 CREGT383 1 sLczzRz H
LRF11 I MYCT1 || sLcaznz i
RRAETIE | MYCT1 || sLca2n2 |
RAETIE | sLczans
RAETLE |
RAET1E
RAET1G |
RAET1G 1
BCB48595 |
ULBF2 |
ULEBF2 |
ULBF1 |
AF425244 1
RAETIL |
FPFIR14C H

THE EVOLUTION STARTS HERE



chr6:144,578,898-163,835,234 19,256,337 bp

enter position, gene symbol or search terms
chre (u24.2-626)
scale S M} | nets
chrs: I 150, 808, 00| 155, 08, asg| 168, 8as, aos|
User Supplied Track 1
ER-ve 1
UCSC Genes (RefSeq, GenBank, tRNAS & COMParat ive GEnomics)
VTRN| |-l EFMER | RAE3Z | SAMDS H  SASHL M SUMO4| WLEP3|  BCesi9ce n ESRI MM MTLG| OFRML H REM1G i MoKz | ARIDIE - Snws Hl syTLs sop2| LPAL2 | MTKI | FACRG
UTRN -l EFM2AH| CEorfi65 i BCO4TE2EE | UST b4 MUF43 .  IYDH FKAF1ZH) SYNELIN VIF| OFRM1 H REM1G Hi ARIDIE ff-4 SvHJ2HI  EZR§ S0D2| LPALZ§  parkin wereereeieal AKG112121
EFMEAH] CHorFies i DKFZpE3611759 | FRIL4 w4 I¥D  AKAP12) SYMELN  VIF| OFRM1 M TIAME Wil ARIDIE fofi~H svnJe Ml E2RE 151163 LFA [l FARKE . K
EFM2A H| LOCT29176 BCO345171 LATS1H IYDY  AKAP12) SYNEL@ VIF| OFRM1 H TIAMZ il FLJBH25S SYNJ2 @ OSTCL } soD2 | FLG N FARKE f=—H-H——— K I
EFM2A I AK125216 M BCO41998 1 LRF11 5  MTHFDIL || ESR1 WfHHH  FBEXOS | OFRM1 H TiAMZ il RP11-419L18.1 | sSyMJ2 ] OSTCL | sop2 | MAFSK4 [ PACRG [4=—fp=-]
AKL247ST 1+ BCO44TOT whbst MAFSKTIFE Hj  DEHALL ¥ 26TB2 ) SYNEL [l FEXOS | OFRM1 H TIAME CEOrF3S |  SYNJ2q RSPHZ|  WTAF | MAFSK PACRG fi=ff]
FLJ44955 | AKETLSI4 whonisl MAFPSKTIFE DEHALL ¥ RMND1 | SYNEL B RGS17 OFRM1 M TIAME | ZOHHC 14 p=Hll TMEM1S1 jl AK13076S | MAFSK AKOSE177 1
FBXO38 | ECO35152 whn MAPSKTIFE PLEKHG1 Hofl ESRI fHl  MTRFIL § OFRM1 H| TIAME § ZOHHC 14 p=Hfi THMEM1S1 Hi WTAP | MAP3KA | AK 124825 |
BCR43S9E H STHEFS il MAF3KTIF2 W FLEKHG1 {l ESRI fHfl  MTRFIL § OFRM1 || TIAMZ § ZOHHC14 [ TULP4 |l FHDGLJ MASE | AGFAT4 H K I
AKF11235 H STHEFS |iH 2c3H120 | MTHFDIL B ESR1 M MTRFLL | OFRM1L | REM1G [ AKe92358 | TULP4 HIl WTAP | LPAAT-de 13 b KT
CREBHSES STAEPS Ham 2C3H120 | DKFZpSE6G1S17 R ESRI fHHl  MTRFIL § PIPG-EH AKe22993) ZDHHC14 || DRSE2856 1 WTAP N LPAAT=ciE 1Ta » KT
SHPRH Il 1 1284308 will 2C3H120 | MTHFDIL BHH  ESR1 M+  LOC389435| PIFS-E [ TFE1M || sYHJE | RSPH3|  WTAP{ CEOrfs9 | KT
SHPRH Il i 1284388 | FFIL4 RMND1 | SYNE1 FIFS-E i+ TFE1M A KIRAB54S | RSPH3 |  WTAP | parkin b
SHPRH il BCO43173 | PPILA4 | ceorf211 | svyNE! I PIP3-E [+ cLONz2® | SERAC1 TRAGAF | ACATZ | PARKZ e
SHPRH i CEOrfT2 | CEorfa7 Wl SYMEL | CHKSR3 [H CLDN2® | SERACI R TRGAF]  TCP1| FARKE ]
SHPRH § ceorf7e | ESR1 |- AK124454 H SERAC1 | TRGAF | TCP1 ) FARKE -
KIAREO2S | KATNAL | ESR1 = GTF2HS | FNDC1 | IGF2R il
KIARZO2S | KATHAL | FAS /ER || GTF2HS | BCOGTSES |
SHPRH | KATHAL | FAS/ER 1 DRSE1726 | TCF1 |
KIARZO2S | LATSL B SYNE1 .- KIAA1425 | TCF1 |
GRMI |+ LATS1 | CEOrFIE | KIAA1423 | SHORAZO |
GRM1 |==HH LATS1 ) SYNEL | KIAAL42S | SNORAZS |
GRM1 |--HH LATS1 ) SYNEL ) DYNLT1 | TCFP11
GRM1 |fHH NUF43 { SYNEL | sYTLE il MRFL1S |
ceorfies il FCHMTL synel [lH syTLa il FHLDC1 ||
CEOrfies il FCHMTL RP3-39863.1 | SYTLS i FNLDC1 |
PCMTL | RP3-398G3,1 § SYTLS il LOCT29663 |
PCHMTL | DKFZR781J13156 | AKT47826 1 sLcaznt |
FCHMTL DKF 2R 78113156 | CRE1§9E6 | sLcaant |
PCHMTL KIARL7SE H DKF ZRS64H812 |
LRF11 CREGT3891 sLc2zmz H
LRF11 | MYCTL || sLcaahz |
RAETIE | MYCT1 || sLcazAz |
RAETIE | sLc22As
RAETIE |
RAETLE 1
RAET1G |
RAET1G 1
BC 848595 |
ULEF2 |
ULEF2 |
ULBF1 |
AF425244 1
RAETIL |
PPF1R14C H|

THE EVOLUTION STARTS HERE



chr6:1-170,556,128 170,556,128 bp.

enter position, gene symbol or search terms l
Scale 58 Mo} { hais
chre: 18,000, 000] 20,600,008 =o,000,008] 40,000,000 So,000,008] 60,000,000 7o,000,008] Se, 000,008 90,000,000 100,000,008 110,000, 008] 120,008, 008| 130, 000, 00al 140,000, 008| 150, 080, eoe| 160, 800, 0008 170, san, aos|
User Supplied Track 1
ER-ve 1

UCEC Genes (RefSeq, GenBank,
DUSP22 | MRN1| MAK| GMFR| SOX4| HFE| NRM| RIGE)

CRMAS & COmparat ive Genomics)
NFYA | MEP1A| MCM3| DST | LGSN| BAIGH SENFE| TTK| NTSE| EPHA7| FEL4| HACEL | GFRG6| FRK| GJA1| PTPRK SGKi| HECA| UTRN] UST] TIAM2H LPA| T
DUSP22 | MNRN1| MAK| ATXM1: FRL| MKAFL| C2| FI16| PGC| OFNS| ICK|  KHORES2W BAISH SENPE| TTK| NTSE| EFHA7| COGS| BVES| OO0| DSE: GJAL| PTPRK  SGKi | NMER | SASH1| VIF| sNxa| akI| T|
IRF4 | FiSAL] MAK| ATHM11  PRL| PGBD1| c2| PI16]| TAFS| OFNE{ ICK]| LGS| BAI 3| SEMPE| IBTK| CGA| EPHAT| USP45| BVES| DDO| DSE| HSF2| PTPRK) HEBSIL | VTAL|  sumMo4| TIAM2]| FLG| Tl
IRF4 | LY85| MAK| REM24| PRL| FGBD1| C2| PIiG| TAFS| MUT | BMFS | LGS| COL9AL| MY06] IBTK| GJEF) TSG1| CONG| EVES| DDO| DSE| HsF2| LAMA2 N MYE| DREG| PFIL4: NOXS| MTKI| CCRE (|
IRF4|| MMD-11 MAK| FREM24| FRLI GPWB| c2| FGD2| TAFS|  CENPR| DST| PTP4A1| COLSBA1] MYOS| IBTK| GJBF| TSGL1 CONC| FOFS: FAMDL| ©DSE| HsF2| LAmAz ]l MYB| GFR126| PFIL4| ARIDIBY  GKI| WORE27:
IRF4 | zep-1| EDNi| CAF2{ NRSN1| UBD| MLN| KIFE| %PV| RHAG| DST| PTP4A1| COLBA1| MYOS| TFEG| CNR1| TSGL1 CONC| FPREF| AMD1| KPNAS| FKIB| LAMA2 | MYE! GFR126| FPFIL4| ARIDIBY  GKI| WORE7|
IRF4 | RREE1{ EDN1| TPMT| NRSNL1| MOG| MLN| WKIFG) RUNX2| FKHD1J DST| FHFS| SMAP1] HTRIE| PGM3| CNRL| TSGi| CCNC| FROML| FYM| RFX6| FKIE| SAMD3| MYE: GFR126| KATHA1| ARIDIE | GKI | WORZT |
EXOC2 ) RREEL{ EDN1| TPWT| DcoDc2| MOG| DEFE| NFYR| coDRAF]  Ick| FHFS | SMAP1 | PHIF| MEL]| RRAGD| MANEA| GRIKZJ] SCEP| FYN) ROS1]| PKIB| SAMD3| MYE: GPRI26| KATNAL| CEOrf3S|  GKI| WORE7 |
EXOC2|} RREG1{ EDNi| ROF1] DCDC2| MOG| ODEFE| NFYA| GPR111| FEX9| FHFS|  SMAP1 | WOR11| TEX18| MONL| FuT9Q HACEL | BXDC1| WGLLZ| FKIB| SAMDS ) MYB1 HIVEP2) KATNAL | 20HHC14[]  GKI| WOR27|
HUS1B| | 2ep-1{ RFEL] AOF1| DCDC2| MOG| ODEFE| TREM2| GLYATLS| DsT I FHFS | SMAP1 | PHIF|  NTSE| TSGL| CCNC| PROML| FYN) GOFC|| TRONJ SAMDS| MYE| AIG1] LATS1| 20HHC14] FDEL16A B
AX7477S0) | RREGL{ GFOD1| ODEK| KAAGL| MOG| PPARD| TREM2 | CEorfi4i| BPAGL | FHFS | SMAP1L { HMGNG | Shxi4 | TSGL| MCHRZ| ATGS| FYN) GOFC| TRONE SAMDS| MYE | AIG1] LATS1| 20HHC14| PDE1&A ||
AKPI3403 |  SSR1| GFODL | ID4| CMAH) MOG| PPARD | TREMZ | RHAG | DST | FHFS | B3GAT2 | HMGNG | SNx14 ) TSGL| MCHRZ| ATGS| FYN| GOPC| TRON| SAMDS| MYE: AIGI] LATS1| 20HHCI4 | AKES063S1
BC126314| 1 SSR1| SIRTS| MBOATL| SCGN| NRM| CLPS| TLTS) RS0 | DST | PHFS| ESGATZ | HMGNS | SNx14 | MANER | GRIKZ | SOEF| HDACZ| PLN| HODCZ| AKAPT| MAPT]  AIGL| LATSI| SYNJZ | FRR1S |
BCPS7ESS| 1 SSR1| SIRTS| E2FS| SCGN{ DDR1| ETW7| MDFI|  CRISPZ DST | Evs) RIMS1N  LCAS| Sxi4 | FUTS | HACEL | BAOC1| WGLLE| TRON| EFB41L2| MYE: ADATZ| LATS1 | sYMJ2|  SFT201 |
AX747250) | CAGE1| SIRTS| E2FS| HFE| CDSN| ETVF| MDFI| CRISF2| BFAGL: Evs] RINSL| LCAS | Shxi4 | KIRABTTE | HACEL ] MREVS| NUS1| TROM| EFB41L2| MYE| ADATZ |  NUF43 | SYNJZ | AKEISOTT
FOX@L | CAGE1 NOL7| CDKAL1| HFE| MICA) ETW7| MOFI|  CRISPZ DST|  UN@94241 RINS1] ELOVL4| HTRIE| KIARBTTE ! HACEL | REVSL | PLN|  HEY2| FARGL| MAF]  PEX3| MNUP43| SYNJ2|  BRP44L
FOWF2| | CAGE1| RNF182{ COKAL1| HFE| HCPS| ETVFI TFEB| CRISPE| BENDS| LOCE482521 OOEF| ELOVL4| HTRIE| FHLS{ LIN2EB| REVSL)  ASFiA| MNCOAT{ ARGL| MAF|  FUcA2| FOMT1| SYNJE|  BRP44L |
FOXF2| | CAGE1| RNF1§2{ COKAL1| HFE| HCPS| ETVF| TFEB| CRISF2| BENDS| LOCE452521 OOEF | BCKOME] HTRIE | FHLS{ LIN26B| REVSL ) MCMa| MCORT{ ARGL| PEX7|  LTW1| PCMT1] SYNJ2|  BRP44L 1
BCPE7ESE| | CAGEL | RNF152(  HOGFL1| GF#6! PHF1| GLO1| FTRA| CRISPE| 2NF451 | CRS9SH14 1 MTOL|  FAM46A| ORCSL | GFR63|  FOPDCS| WREVS1 FAMIS4A] NCOAT7| OR2A4| PEX7I  LTVI| PCMTL| KIAAG34S|  BRP44L |
FOXCL| | DSP| RNF182] FKSGSS| GPXS| PHFL1| KIFE] CLICS| IL17A| CREGHTITI OGFRLL | SHSBGRLZ| SNHGS GPRES | AIMLI| LIBC| MAN1A1]| WNCOA7| ENPFL| PERP| HYMAI | LRF11]  SERACL | RPSSKAZ |
Ghos  J  DsP|  cos3| MRS2| MOG| PPARD| TLT41  CRISF2| 2NF4S1| LMBRD1 | SEMFE| TFBG| CNR1| CGOrfES| AIML| MARCKS| BCO22047| LSMBTL3| MYB| BCO333691 FCMT1|  SERACL) RPSGSKAZ |
AKP24936| | BMP6| COB8S| MRS2| MOG| FPARDI TLTS|  CRISPS| 2NF4S1| LMBRDL | IMPG1] TFEG| CNR1| CGOrfEs | RTM4IF1| HDACZ| KIAA12S3| LBMBTLE| MvB| BC117449) PCMTL]|  SERACL | RPSEKAZ |
AKP23E29 & MUTED| JARIDZ | MRSZ |  MOG| FAMCE| TREML|  CRISFS| 2NF4S1| LMBRDL | IRAKIEP1 | TBX18| MON1| KLHLS2 | RTM4IF1| HDACZ| SERINCi| EFB4iL2{| MYE! FPHACTR2] FCMT1|  GTF2HS| FRPSEKAZ H
CRS98484| 1 HULCI OTNBP1| GFLO1| MOG| FAMCE| TREMI | FGKE BAGE | LMBRDL | IRAKIEF11 SNHGS | KLHL32 RTH4IF1| HS3STS | FRBP7| EFB4iL21 MYE| FPHACTR2] LRFi1|  GTF2HS| FRPSEKAZ
AJ420566| 1 MRDS11 MYLIP| GFLD1| MOG| TEADS| NOR2| BCHST72431  RABES ) LMBRDL | IRAKIEF1| SNHGS | KIAA1980 | QRSL1| HS3STS ) FABP7| EFB4iL2§ MYE| FPHACTR2| LRFi11 TULF4 | RNASETZ |
AKBILI2E| 1 MRDS1| MYLIP| GFLD1| HCG4! FKBPS) NCOR2|  CRISP1| RABES) COL19A1 | CRE8DI631 SNHGS ) KIAAL980 1 aRsL1 | NTSDC1 | TRON|  AKAP7| MAP7] FLAGLL| ULEF2| TULF4| RNASETZ |
CBOrf19S |  OFCC1| ATANIj  GFLD1| HCG9| CLPS| MNOR2|  CRISP1|  RABES) COL19A1 | BCA420961  HTRIE|  CEOrfI67| AK124460) NTSDC1|  TCBA1W  AKAP7| MAP7] FLAGLL| ULEP2| TMEM1S1| RNASESPL |
CBOrfF195 | MRDS1: ATANIj8 ALDHSAL| HCG9| SRPKL| TFEE| ODEFE134: FRIMZ| FAM135A| BCOTORGL | 2NF292| CEOrfi67|  AKGESSE7 NTSDC1| MKAINZH AKAP?| MAPT) PLAGLL| ULBPL| TMEM1&1| RNASESPL §
MYLK4 | OFCC1| ATANIW FALDHSAL | RPF21| BRFFS| TFEE| DEFB114] FRIMZ| FAM135A | BCKOHBE] RARSZ) CEOrfi67| LOCSSS157)  COL1@A1| FKSGSE! EPB41L2§ MYE: FHACTR2| ULBF3| DOSS17251 FGFR1OF|
MYLK4 | OFcCilr ATXNL W TTRAF | HLA-E| ETV7| TFEE| DEFB115| FRIMZ] FAM135A | FAM46f | ORCSL| CBOrfiG7|  CBOrfEes| TSFYL4| MNKAINZH MED25| OLIGS| FLAGLI | IYD| KIAR1423| FGFR10P |
WRNIF1 | mRDS1: REMa4| TTRAF| GNLl| ETYF| TFEE| DEFB118 GUSEBLE 1 FAM135A | FAM46A | ORCOL| AK@JISESH COONFE03| FAKEIS2561  TCBAL | MED@3| FBOVL| SF3BS| IYD| KIAR1423 CORS |
WRNIF1 | ®MRDS1: FAMBAL| TTRAF| PRR3| ETY7| TFEE| DEFB111| D@Ss6642: KIAA1411 | BCO3ESTE | CMR1| FOUSF2 | BENDS | TSPYLL| TCBA1 M| MED2S| HEBF2| STX11|  IVD| KIAAR1423 CCRE |
SERFINE1 | MRDS1: NUPIS3| THEMZ| PRRS| FXT1| TFEE| DEFB112| DAS96842) KIAR1411 | KIRAL417 | RNGTT || FEXL4 | PDSS2| FAKESS123|  TCBA1{ EMFFS1 NHSL1| UTRNE 2BTB2| DYNLT1 CCRE |
SERFINE1 | OFCCL) NUPIS3| THEME| RBCF1| STKS8| TFEE| CRS926751 GUSELE1 FAM135A | TPEG| RNGTT || FEXL4 | FDSS2 | FAM2BF | AL7136431 ENPFS| NHSL1| EFM2A| RMNDL|  SYTLS GPRS1 |
MGCE95T2 | OFCC1| KIN1GA | GMMN | ABCF1| STK3&| TFES| TFAP2D| GUSELZ 1 FAM135A | UBE2CBF | FHRC1 | FEXL4 | FDSS2 | BETSL IERDCL| ENPF31 REPS1) EPM2A| RMNDL|  SYTLS TCF18 |
AYSRTS12 | MRDS1s KIFISA]  GMNN| RBCFL| STKS&| TFEE! TFAP2B | GUSELZ1 KIAAL411 | Hi#BH| RNGTT]  CBOrfies | SCHL4 | BETSL RNF217{ FONFG1 REFS1| EFM2A| ESRL§  SYTLS TCF19 |
SERFINES | MRDS1w KIFISA] FAMESE| MDC1| SFRSS| TFEE| FKHD1 | FAM1S5A | UBE2CEF | PNRC1| — CEOrfF16s | SCHML4|  FAMESE RNF2171 ENPF3| REFS1| EFM2A| ESR1] SYTLS TCF181
SERFINES | TFAF2A| KIF1SA] FAMESE| MDCL| SFRSS | FRSS| FKHD1 | CBOrfs7 | DOPEY1 | FHRCI | SFRS15 | SCML4|  FAM260{ TPDS2L1| FONF31 REFS1] EFM2A| ESR1] SYTLS UNCE3A |
AYSRT513 | TFAP2A| KIFISA]  CMAH) MDCL| CFMES| Toms| CS266656 | DJB27101 | DOPEY1 | RRAGD | SFRS18| FLJBOIST | FAMZ60 { TPDS2L1| CTGF|  TALNB| FEX038| ESR1] E2R UNC93A |
SERFINEG | TFAP2R1  KIN1SA | CMAH | MDCL| CFNES| Toms! CS266594 | AK 23251 | DOPEY1 | LYRM21 SFRS1S | SCML4 | FAM2ED| TPDS2L1|  CTGF| CITED2| SHPRH| ESR1|] E2R TTLLZ |
SERFINEG | TFAP2A| KIN1GA | CMAH ) TUEB| CFMES| BYSL| ILL7F | KIARD348 | AKORIEE5 |  LYRMZ1 SFRS1S | SCHL4 | RWOD1| TFDSE2L1| MOXD1| CITED2| SHPRH| ESR1] 0sTCL TCF18 |
SERFINEG | TFAF2A| NHLRC1| LRRC16A| IERS| PPILL| TAFS | ILL7F | HSAGML | LYRMZ1 SFRS1S | SECES | RWOD1| TPDS2L1| MOXDL| FAK8S7143h 2C3H120| TIAMZ | PARKE By SMOCZ |
SERFINEG | TFAF2A | AOF1 | SLC17A4| DDR1| MTCHL| TAFS| PRGRS | RWDDER | LYRMZ | SFRS15 | SECES | RWOD1 | TPOS2LI | STK7|  AKOSS9331 RAETIE| DOSH2856 TCF16 |
SERFINEG | 16nT2 | AOF1| SLC17A4| DDRL| MTCHL 1 rapas PRGRS | PRSS3S| LYRM21 AKOESE21 | 0STM1|  RSPH4R| NSSATF2: TAARS|  BCI2S1S61 RAETIE| AX747526 TCF18 |
SERF INEE | 16nT2 1 ROF1] SLC17A4| DDR1| MTCHL| UBR2 | EFHC1 | PRSSSS | LYRMZ| USF45 | AJ426459 | RSHLG | BCB361961 TAARS| AKBS74361 RAETIE | OSTCL| FAKIZT120 1
SERFINEG | GONT2| RNF144B| TRIMSS| MICE| FGD2| TRAMZ | PRSSES |  MONL | USF45| AFS264191 2UFSP ESNAL| TAARG| RP1-28M2.5| DEHALL | RSFHS | ALSS2737 1
HEO2 | GONT2| AKe97SES: TRIMGS| MICE| FGD2 | TRAMZ | SNAPS1 | GJALG | USF45 1 NRZE1 | 2UFSP NCOAT|  TRAARS | AX746989 | DEHAL1 | RSFHG|  HGCE.21
DKF ZREE6 115217 | IGNT2 1 FAK8I2S411  HFE| BATL| PIMIL| CREBSITS | SNAPS1 | EACHZ b USF45 | SNKS | AXT4E7ES | NCOAT | TRARE | FAMIG4E | AKAF12)  RSPHS| C6Orfia+ |
HEO2 | 16nT2 1 COKAL1| HFE| BAT1| PIML| AKAIS117 1 SNAPS1 | BACHZ b USP4S|  SMX 3R FAMIGEE|
HEO2 | GonT2| cOKAL1 [l HFE| BAT1| RNFS| CRE11098 |
FAMISEE | GonT2| COKAL1 HFE |

RNFS |

NCOAT | TRARZ | FAMIG4E | AKAF1Z)  TAGAF| CEorfia+ |
SNAPS1 | EBACHZ b USF45 | SNX3|  GFRCER | NCOAT | TAARI | FLAGLL| FAKAF1Z)  TAGAF| MLLT4 |
RIPFLY2| MAPSKT| EXE4707S | LACEL |  GFRCEA | HINTE|  WNNL FLAGLL| CBOrfe7|  TAGAF| MLLT4 |

AKBISSAT |
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Is this peak “statistically significant”?

ABCFS Breast Cancer GWAS - ESR1 Region (ER-ve)

SOMNAR
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A non-parametric measure of signal
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DEPTH and CCFR Colorectal Cancer GWAS data (1)

S ). MELBOURNE

* CCFR Phase | GWAS data set
— 1,179 cases and 998 controls
— 2,121,264 markers
— Standard QC

— DEPTH genome-wide analysis (NHMRC Project Grant)

THE EVOLUTION STARTS HERE



(¥, Misourne  DEPTH and CCFR Colorectal Cancer GWAS data (2)

* DEPTH identified ~60 genomic regions associated with
risk of CRC

* The genomic regions:
— Some already known (e.g., ERCC6, SMAD7, DCC)
— Many novel regions (e.g., TUSC3, VIM, LIMA1)

THE EVOLUTION STARTS HERE
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DEPTH and CCFR Colorectal Cancer GWAS data (3)

Ecale sa Mbl I hatls
chr: | 20, 008, 898| 0,088, 888| 48,088, 888| Sa, 008, 888| ca, 898, ae| 7o, 088, 888| S0, 008, a88| 28,088, 888| 160, 008, 88| 11a, 898, e8| ize, 008,088 138,800, 008 140, 088, 898|
User Supplied Track KCNKQ
ERI1 TusCc3 INTERGENIC RRM2B CSMD1 MYC
B | | P N I O I A
CCFR 1
UCEC Genes (RefSed, GenBank, TRMAS & Comparative GeEnomics)
CEMO1 B HE2 1 TOH| MSRL| LPL| MEFM| DCTME| UMCSDH SFRPL| AX7465851 ST15| LYM{ CAS| ARMCL| TRAML| FPILS| IL7| RALYLW — MES| GEM| STKS| F2Z0S| EIFSE| CIMDE ) EXTLH  2He24  MvYo| 0C96| COLE2AL D ARG |
KIAALSSE B HEZ| BLKI M3RL| GFRAZ] EEFZ2| GSR| UNCSD| GOLGAT) KIAAGi4el] STiS|h LYN| CAS| MTFRL|  HKkRS| FILS| IL7| RALYLWY MEM| GEM| OSR2| FzDs| EIFZE] CEMDS | MALE | MTE31| GIsOMc ]| TG KEHKE | ovCl |
ceMDl MY ERIL| DLCi ] FGL1| ®FO7|  MIX| PURG|  KOMUL s AMKLI KIAAS146 | =TiS| MOE| CAS| WTFR1| XKRES (| HNF4G| HEY1| RALYL| DECR1| FSEF| OSR2| FZ206| EIFSE | TRPS1 || MOW| MTES1| EMees ) TG | KCOHKS | ovel |
czMOil | HEZ1 BLK | M3RL| GFRAZ|  STMM4| WRM]  KOMUL | AMKL | KIRAGL146| OPRKL| SDCEBF|  GGH| CPAE M3C| 2FHX4| PAGL) CAZN MECAEL | GOFE| GRHL2| OxRi{ cCsMOs | MEDSE | 2H+2 | [EE| LRRCE| KCHKS | MAFL |
CREZZ47S | =0x7| TUsSCE | GFRAZ| STMM4 | WRM|  FKSGE| AMKL| AKeISTIS OPRKL| SDCEF| TTPA| CPAE R TERF1 | FKIA| RALYLH CALE1 | uGCcRE| GRHL2]  oxki]  ceMos Il EMFFZ | MTES1| ASAPL] TG1 TRAPPCS | GFT|
MEFHL | EKEE| MSR1| Dok2 |  =STHM4 | MREGL | FROSC| FLAT| CEEFD| OFRKL| SDCEF| CYFT7EL| MCOAZ @B HMF4G | HEY1| RALYL | CALEL | UGCRE | MCALD ) 0XE1 | EMFFZ | MTES1| ASAFL | ZFAT ) CHREACL |
MCFHL 1 TOH| fof-2a1 DOK2| FTK2E MRGL BRF2| FLAT | FRKDOC | RGE24 | TOx | WMTFRE1 | #kRES|  ZFHx4 ] FMF2| CAL| OTUDEE| sOC2| MNCALD @ OxRl | csmos il EMFFZ | MTES1| DOEFL| ZFAT | EIF2cz |
ANGFTZ2 | MTMRE2] FGF2@| DOK-2 | FTK2E MHREGL RCF | FLAT| FRKDC | RGE28 | RAE2A | FOE7A | EvAl ]| ZFHx4] FMF21 CAL| LRRCES] FGCF | MCALDE  OXE1 | TRF=1 | TAF2] SaLE| ADCYs] SALF 1 FTeE |
ANGFTZ | MTHRS | fof-2a| DOk-2) FTKEZE MHRGL ADRES | FOLE | MCHM4 1 RGIEE | cHO7 | FOE7A | ETAl ZFHx4 | EMR1G| CAL| LRRCES| FGCF | REM2E| 0xE1 | TRFZ1| MTBF| TRIBL| ADCTS] FAMISSER ARC|
ANGFTZ | TOHI EFHAZ | ®FO7| FTK2E HREGL ASHZL | FOLE | MCM4 |  RGE26| KIAARL41E6| FOE7A| ETAl | FXMF3| SMX16| CAS| LRRCES| TSFYLS| RRM2E | OXE1L | EIFSH| HAS2| FOUSF1| LRRECE| TRAFFCA Y
ANGFTZ | BLK | ZOHHCZ | ®FO7| FTKZ2E HRGL ASHEL | DKK4 | MCM4 | RGE2E | RLEF1LL | CRH| EvAL) F#MF3| SHR16| cRZ| MTGE | MTOH| UBRS| AEBRA | EIFSH | DERL1| FYTL1 TG| TRAFFCaH
CREIIBES 1 ELK| CMOT?| MFM2| FTKZ2E HRGL FASHEL | HOOKE | UBE2w2| FRGs28| RLEF1LLY CRH| EvAL] F#mFs | RALTL H| THMEME4 | FTDSSL| HCALD @ RsFO2 | UTF23 | DERL1| FwTL1 sLA| TRAFFCa |
AGFATS | GATA4| cCHOT?| HMFM2| FTKZ2E HRGL STAR | HOOKS | EFCAEL | RGS28| RLEF1L1E RES1| EvAL)  FHMPS| RALTLH THEME4 | FTDSSL| HGALDj  RsFO2 | RAD21 | DERL1| FwTim SLA| AXT452391 BOFL |
LFAAT-2 | GATA4| CHOT?| MFM2| EFHR2 HRGL STAR|  FHTA| EFCAEL | TCEAL| RELEF1LL ] MTELL| TRFAL] FKIA| LRRCC1| HECAEL | LYRIC1 UBRS| RsFOz | ECaZ1254a | WORGT| FwTLa LA | CHRACLS |
WKRS | GATA4| CHOT?| MPMZ| EPHX2| MNRGL STAR| FNTA| EFCABL| TCEAL | ASFH] MYELL| KCME2H  PKIA| LRRCCL| RUMMLTi| MATHZ| ODFL| EIFZE| CEOrFES |  WDRET| COOC2E | ELA | DEST4E52
WKRS | MEILZ| WPE3TA| HFMZ| EPHX2| MNRGL LML | FNTA| SMAI2| TCEAL| CRE11664 | MYELL|  TERF1 | IL7| LRRECCL| RUMMLTL| MATHMZ | AZIML) EIFSE| SLC36AS |  WORET| FAM4SE| ZFAT ) EIF2C2)
UNS27S4 I MEILZ| WFEE7A | HR | EFH=Z HREG1 Casmi FHTA 1 CHorfaz | TCEAL | AZFH | 2CKE | CEorfad | IL7 E2FS | RUMEITL | MATHZ | AZIML |} TTCSS | 2LCE8AS | WORET | FAM4SE | 2ZFAT| EIF2cz|
DEFEL | MEILZ| WFS57A | HR | EFH:2 MHRG1 EAG4 | FOTER| EBCe428231 0517 ASFH|  SGKS | RFL7 | IL7 1 E2FS| RUMsLTi| MATHZ| BAALC] THMEMT4 | SLC3EeAsS | WORET|  FAM4SE) ZFATH FTk= |
DEFAS | FOFTL| MTMR?| REEF4| EFH:=2 HRG EAG4 | FOTER| SHTGL W] RP1| ASFH | FTTGS | RFL7T | STHHZ | E2FS| FRUMxLT1| MATH2| BAALC] THMEMT4| SLC3eAS | WORET| FAM4SEj ZFAT) FTkZ |
DEFA4 | FOFT1| MTHMRT| REEF4| AAG4 HRG OOHD2 | ECE41354 1 REICCL ) UBXM2E | BHLHE22| SULFi] LY9E| STHH2 1 EZFS| FRUMEITL | MATHZ2 | BARALC | TRHR | AKBEZESES | WORET | FAM4SE | 2FAT) FTEZ |
LOCT7 25358 | FOFT1| =LC7AZ| LGIE| cLu MEG1 DOHD2 | AKEST4TS 1 REICCL | UEXM2E | AKEQ49861 hTRF1-AS) HET1 | CALS]  RUMELTL | MATHZ | BARALC T MUDCDY | SAMDLZ ] ZHEL | FAM4SE | ZFAT | FT2 ||
AF3SS729 | FOFT1i| =LCTAZ2| LGIS| cLu MEG1 OOHDE | KIARB14E H ATFEVIH | AZFH | SGHE | ROH1@| MREFE2E | FIkHZ | BCos04Es | FOF1 | HfzE 1 MUDCDi | SAMDL2 W ZHXL | DOEF1ITL FAM1ZSE | JRK |
LOCT 25355 | FOFT1| ZLC7A2| BMFL| cLu HNEG1 LETHZ | KIAARG14E H LTFLAL | ASFH | SGKS | ROH1E | MREFE25 | SLCTA1S| FAMS2A1 1 FOF1 | RIMSZ2 H EHTZ | SAMD1E | ZHEL EFRE3SA | coLzaal | JRK |
AF355799 | FDFT1 | ELCTAR2 | EMF1 | cLu HREG1 | LETHZ | KIﬁﬁBl46 I{ L't‘PLﬁl | ASFH| SHHGE 1 STAUZ | TFDS2 0 SLC?HIS | FAMS2A1 | STES B RIMs2 ) EHTZ | THFREF11E | ZHHL | AK 834785 | FTEZ §
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Future work (1)
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* DEPTH sub-analyses
— Proximal colon versus distal colon and rectum
— Mismatch repair deficient versus proficient tumours
— Case-case analysis (stratified by age)

* DEPTH analysis of combined CRC GWAS and EWAS
data

THE EVOLUTION STARTS HERE
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. LR OURNE Future work — Replication (2)

S M} | nais
6o, 608, oeal 7o, 000, a08] Se,e08, sas| .

o, 000, 06| 180, 006, 60| 116,000, 008| 126, 0oa, 08l 158, 000, 9a0| 140, 000, 000| 150, a00, 0aa| 160, a0, soal 179, ves, seal 150, ase, aoa|
User Supplied Track 1

| 26,088,008 38,400, 0008] 40,000,008 So,a0e, ssal

ER+ve |

1y
mf W A ek H""w’\ﬁ WLAMUJ LtV A WJVMMMWM 'Uﬂf ITILENRY IS JER PR

User Supplied Track 1

ER-ve

Nttt MWM o Il M b

User Supplised Track 1

MD
UCEC Genes (Refifeq, GenBank, TRMAS & Comparatwe Geromics)

1] TRIO| GUSEP1| CDHO| 2FR| GONF| GHRY EME| DDX4| KIF2A|  2TL1: ENCL| JMY| COX7C| NR2F1| RGME| PAM| FERN FEMIC| FTHTl CTHNZ| IL3| MYOT| HMHBL| HTR4| CHOTS| TTC1] oDzo Ml MEX2|  FLT4|
I tgats  CDHiz COME:  IDNZ| €7 EME| DOX4| KIF2A| COMBi| ENCi| JMY|  RASAL] MCTPL] SLOOSAL]  FER| TICAMS | Lox| FEM2] TOF?| PsD2| LARs| PAT2: MEDT| COMGL| RARS|  ORDI| FLT4|
| TRIO COH12 coME | WOR7@J CCKL|  EMB| DODX4| KIF2A| CCNB1| HEXB{ MTX3| RASALS  MCTP1 ] PAM]  PJR2| TMED?Z| Lox| FBN2| ILS| BRDS1| WIPFS| TicDs| sSocD# CoMGii DOck2 | DRD1| FLT4
B ANKH| PMCHLI | COHMB{ GONF| NNT| EME| DDX4| KIF2A| CONB1| HEXE| MTH3| RASAL]  MCTP1 | PAM] MAMZA1 1 €DOL|  LOX| PP137| TCF7?| WNRG2| REM27| FAT2| MED7| HMMR| DOCKZ| SFXML|
| ANKH]  PMCHLL | RNASEM| GOMF| MNT| FARFS| MIER3({ HTRLA| COK7| HEXB| MTH3 RASAL |  MCTPLY PAM] MANZAL | ATG12|  LOX| PF137| TOF7?| WMRG2| RBM27| FAT2| MED7| HMMR| DOCK2 | HRHZ |
| FEXL7H  FROMa| RNASEN| GONF| FGF18| ISL1| GPEPL| RNF188{ TAFS| HEXE! MTX2 CONHI  MCTPL PAM | TSLF:  DTWD2] GRAMD3| CSF2| WNTSA| YIPFS| TIGDS| =ccD NUDCD2| DOCKE | HRM2|
| 2NFE22 | COH16) RNASEM| GONF| MRPS26 | PELO| PLK2| CENPK| SMA4: Svac|| RPS23| CCNH| FAMBIB| PAM | TSLP]  DMXL1]| ALDH7A1| IRF1| NMES| YIPFS| TIGD&| =6cDN  HMMR|
] Mynial AKIAGT4AT Fro2n= & (el ] POCOS | TTRAL cAPT | CENPK | SMAd4 s FERLS | BT ale? N | rETHE

| FOMIL] HRH2|
AREK | PAM | TRLPI oMxl 1 b AL AHTAL | TRF1 | erOE|l PRELTIAE D TRGM | =2een B MAT2E |1 FoxTil ARL 1Al
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