
0.8 0.9 1.0 1.1 1.2 1.3

0.
9

1.
0

1.
1

1.
2

TCGA:BRCA, test set

Observed

P
re

di
ct

ed

A1B
G

A1C
F

A4G
ALT

AADAT

AAM
P

AANATAAR2

AARS

AARSD1

AASDHPPT

AASS

AAT
K

ABAT

ABCA13

ABCA3

ABCA5

ABCA6

ABCA8

ABCA9

ABCB1

ABCB10

ABCB6

ABCB9

ABCC12

ABCC2

ABCC5

ABCC8

ABCE1

ABCF1

ABCF3

ABCG4

ABCG8

ABHD1ABHD10

ABHD12
ABHD14

A

ABHD15

ABHD3

ABHD5

ABHDC17
C

ABI1

ABI3
BP

ABL1

ABLI
M

2

ABO

ABR

ACAA2

ACAD10

ACAD9

ACADL

ACADS

ACAN

ACAP2

ACAP3

ACAT
1

ACAT
2

ACBD4

ACCS

ACD

ACE2

ACHE

ACKR1

ACN9

ACO2

ACOT12

ACOT8

ACOT9

ACOX2

ACOXL

ACP6 ACPP
ACR

ACSBG1

ACSBG2 ACSF2

ACSL1ACSL3

ACSL4

ACSM
2A

ACSM
2B

ACSM
4

ACSM
5

ACSS1

ACSS2

ACTB

ACTBL2

ACTG1

ACTL6
B

ACTL8

ACTN1

ACTN2

ACTN3

ACTR1A

ACTR8

ACVR2B

ACVRL1

ACYP1

ADA

ADAL

ADAM
11

ADAM
19

ADAM
2

ADAM
22

ADAM
33

ADAM
7

ADAM
TS1ADAM

TS10

ADAM
TS14

ADAM
TS15

ADAM
TS16

ADAM
TS17

ADAM
TS19

ADAM
TS4

ADAM
TS5

ADAM
TS6

ADAM
TS7

ADAM
TSL1

ADAM
TSL4

ADAM
TSL5

ADAR

ADARB2

ADAT
2

ADC

ADCK1
ADCK4

ADCY1

ADCY10

ADCY2A
DCY3

ADCY4

ADCY5

ADCY6
ADCY7

ADCY8

ADD2

ADGRA1

ADGRB1

ADGRB2

ADGRE2

ADGRF3

ADGRF4

ADGRG2

ADGRG3
ADGRL2

ADGRL3

ADH1AADH1C

ADH4

ADH5

ADH7

ADIP
OQ

ADIP
OR1

ADIP
OR2

ADK

ADM

ADORA1

ADORA3
ADPGK

ADPRH

ADPRHL2

ADPRM

ADRB3

ADSL

ADSSL1

AEBP1

AEBP2

AEN

AFF1

AFF3

AFG1L AFG3L
1P

AFG3L
2

AFM

AFM
ID AFTPH

AGAP3

AGAP5

AGBL2

AGBL4

AGFG1

AGM
AT

AGM
O

AGPA
T5

AGPA
T9

AGRP

AGT

AGTPBP1

AGTR1

AGTR2

AGXT

AGXT2

AHCTF1

AHCY

AHCYL1

AHDC1

AHRR

AHSP

AIF
M

1

AIF
M

2

AIF
M

3

AIM
1

AIM
1L

AIM
2

AIM
P1

AIM
P2

AJA
P1

AJU
BA

AK2

AK3

AK5

AK7
AK8

AKAP11

AKAP12

AKAP13

AKAP14

AKAP17
A

AKAP4

AKAP5

AKAP7

AKAP9

AKIR
IN

1

AKNA

AKR1A
1

AKR1B
1

AKR1B
15

AKR1C
1

AKR1C
4

AKR1E
2

AKR7A
3

AKT1

AKT1S
1

AKT2

AKTIP

ALA
S2

ALD
H16

A1

ALD
H1A

2

ALD
H1A

3

ALD
H1B

1

ALD
H1L

2

ALD
H3A

1

ALD
H3B

1

ALD
H3B

2

ALD
H8A

1

ALD
H9A

1

ALD
OB

ALD
OC

ALG
1

ALG
10ALG
10

BALG
13

ALG
3

ALG
6

ALG
9 ALK

BH1

ALK
BH5

ALK
BH7

ALK
BH8

ALL
C

ALO
X12

ALO
X15

B
ALO

X5A
P

ALO
XE3

ALP
I

ALP
K3

ALP
L

ALP
P

ALS
2C

R12

ALS
2C

R8

ALX
1

AM
BN

AM
D1

AM
DHD1

AM
ELX

AM
H

AM
HR2

AM
IG

O1

AM
OTL2

AM
PD1

AM
T

AM
Y1C

ANAPC1 ANAPC10

ANAPC11

ANAPC16

ANAPC2ANAPC4

ANAPC7

ANGEL2

ANGPT1

ANGPT2

ANGPT4

ANGPTL1

ANGPTL3

ANGPTL5

ANGPTL6
ANGPTL7

ANK1

ANK3

ANKDD1A

ANKFN1

ANKFY1

ANKIB
1

ANKK1
ANKLE

1

ANKM
Y2

ANKRD1

ANKRD12

ANKRD13
A

ANKRD13
D

ANKRD18
A

ANKRD20
A1 ANKRD23

ANKRD26
P1

ANKRD30
A

ANKRD34
A

ANKRD36ANKRD40

ANKRD45ANKRD46

ANKRD49

ANKRD50

ANKRD52

ANKRD65

ANKRD7

ANKS1B

ANKUB1ANKZF1

ANLN

ANO1

ANO10

ANO2

ANO3

ANP32
C

ANP32
D

ANP32
E

ANTXR1

ANXA1

ANXA13

ANXA4

ANXA6

ANXA9

AOC2
AOX1

AP1B
1

AP1G
1

AP1G
2

AP2A
1

AP2A
2

AP2M
1

AP3B
1 AP3B

2

AP3M
1

AP4B
1

AP4M
1

AP4S
1

AP5M
1

AP5S
1

APBA1

APBA2
APBA3

APBB1

APBB3

APC2

APCDD1

APCDD1LAPCS

APEX2
APH1A APH1B

API5

APIT
D1

APLF

APLN

APLP
2

APM
AP

APOA1B
P

APOA2

APOA4

APOA5

APOBEC3D

APOBEC3F

APOBEC4 APOBR

APOC4
APOF

APOH

APOOL

APP

APPBP2

APPL1

APTX

AQP2

AQP3

AQP6

AQP7

AQP8

ARAP2

ARCN1

AREG

ARF1

ARFGAP2

ARFGAP3

ARFGEF1

ARFGEF3

ARFIP
2

ARG2

ARGLU
1

ARHGAP1

ARHGAP10

ARHGAP12

ARHGAP17

ARHGAP19
ARHGAP21

ARHGAP23

ARHGAP27

ARHGAP29

ARHGAP31

ARHGAP32

ARHGAP33

ARHGAP35

ARHGAP39

ARHGAP42 ARHGAP44
ARHGAP6

ARHGDIA

ARHGDIB

ARHGEF1

ARHGEF10

ARHGEF16

ARHGEF17

ARHGEF18

ARHGEF19

ARHGEF25

ARHGEF28

ARHGEF3ARHGEF38

ARHGEF39

ARHGEF4

ARHGEF40ARHGEF5

ARHGEF6

ARHGEF7

ARID
1A

ARID
1B

ARID
3A

ARID
5B

ARL1

ARL1
3A

ARL1
3B

ARL1
5

ARL1
6

ARL5
AARL6

ARL6
IP

1

ARL6
IP

6
ARL9

ARM
C1

ARM
C4

ARM
C5

ARM
C7

ARM
CX4

ARM
CX6

ARNT

ARNT2ARNTL

ARPC1A

ARPC2

ARR3

ARRDC3

ARSAARSD

ARSE

ARSF
ARSH

ARSIARSK

ART3

ARVCF

ARX

ASAH1

ASAH2B

ASAP1

ASB13

ASB15

ASB17
ASB2

ASB4

ASB6

ASB7

ASB8

ASCC1

ASCC2

ASCL3

ASF1A

ASGR2

ASH1L
ASH2L

ASIC
1

ASIC
2

ASIC
4

ASIC
5

ASL

ASM
TL

ASNSD1

ASPDH

ASPH

ASPHD2
ASPM

ASPRV1

ASPSCR1

ASS1

ASTN1

ASTN2

ASUN

ASXL1

ASXL3

ASZ1

AT
AD2

AT
F1

AT
F5

AT
F6

AT
F7

AT
F7I

P

AT
G12

AT
G14

AT
G16

L1

AT
G16

L2

AT
G2A

AT
G2B

AT
G3

AT
G4C

AT
G9A

AT
L1 AT

N1

AT
P10

A
AT

P10
B

AT
P11

B

AT
P12

A

AT
P13

A1

AT
P1A

1

AT
P1A

2

AT
P1A

4
AT

P1B
1

AT
P1B

2
AT

P1B
3

AT
P2A

1

AT
P2A

2

AT
P2B

1
AT

P2B
3

AT
P2C

1
AT

P2C
2

AT
P5A

1
AT

P5C
1

AT
P5P

B

AT
P6V

0A
1

AT
P6V

0A
4

AT
P6V

0B
AT

P6V
0C

AT
P6V

1B
1

AT
P6V

1C
1

AT
P6V

1D

AT
P6V

1E
1

AT
P6V

1G
3

AT
P7A

AT
P8A

2

AT
P8B

1

AT
P8B

4

AT
P9B

AT
PA

F1

AT
PIF

1

AT
R

AT
RIP

AT
RN

AT
RX

AT
XN1

AT
XN2

AT
XN3

AT
XN3L

AT
XN7L

1

AUP1

AURKA

AURKAIP
1

AURKB
AURKC

AVEN

AVL9
AVPI1

AVPR2

AW
AT

1

AXDND1

AXIN
1

AXL

AZGP1

AZIN
1

B3G
ALT

1

B3G
ALT

2

B3G
NT3

B3G
NT8

B3G
NTL1

B4G
ALN

T3

B4G
ALN

T4
B4G

ALT
3

B4G
ALT

7

BAAT

BACE2

BACH1

BACH2

BAD

BAG2

BAG4

BAHCC1

BAHD1

BAIA
P2

BAIA
P2L

1

BAIA
P3

BANP

BARHL2
BARX2

BAT
F3

BAZ1B

BAZ2A

BAZ2B

BBOF1
BBS4

BBS9

BCAS1

BCAS2

BCAS3

BCAS4

BCHE

BCL1
0

BCL1
1A

BCL2
A1

BCL2
L1

BCL2
L1

1

BCL2
L1

3

BCL2
L1

4
BCL2

L2

BCL7
B

BCL7
C

BCL9
BCL9

L
BCLA

F1

BCO1

BCO2

BCOR

BCORL1
BDH1

BDH2
BDKRB2

BDNF

BEAN1

BEND2BEND3

BEND4

BEND6

BEST1 BEST3

BEX2

BEX4
BFSP1

BFSP2

BGN

BHLH
E22

BHLH
E40

BIC
D1

BIC
D2

BIK

BIR
C2

BIR
C3

BIR
C7

BIR
C8

BLC
AP

BLK

BLM

BLM
H

BLO
C1S

1

BLO
C1S

2

BLO
C1S

3

BLZ
F1

BM
I1

BM
P1

BM
P3

BM
P5

BM
P6

BM
P8B

BM
PR1A

BM
S1

BM
X

BNC2

BOC

BOK

BOLA
1

BOLL

BPIFA
1

BPIFA
2BPIF

B1

BPIF
B2

BPNT1

BPTF

BRAF

BRAP

BRAT
1

BRD4

BRDT

BRF1

BRIP
1

BRIX
1

BRK1

BRM
S1

BRM
S1L

BRPF3

BRS3

BRW
D1

BSDC1

BSG

BSN

BSND

BST1 BST2

BTA
F1BTBD1

BTBD10

BTBD11

BTBD16

BTBD7

BTC

BTF3

BTLA
BTN1A

1

BTNL3
BTNL8

BTNL9

BTRC

BUB1B

BUD13

BUD31

C10
ORF10

7

C10
ORF11

8

C10
ORF13

7C10
ORF53

C10
ORF62

C10
ORF71

C10
ORF76

C10
ORF88

C11
ORF31

C11
ORF45

C11
ORF52

C11
ORF57

C11
ORF58

C11
ORF65
C11

ORF70
C11

ORF72

C11
ORF80

C11
ORF84

C11
ORF87

C12
ORF10

C12
ORF40

C12
ORF66

C12
ORF75

C14
ORF10

2
C14

ORF10
5

C14
ORF11

9

C14
ORF12

9

C14
ORF14

2

C14
ORF17

8

C14
ORF18

0

C14
ORF37

C14
ORF39

C14
ORF80

C14
ORF93

C15
ORF29

C15
ORF32

C15
ORF39

C15
ORF40

C15
ORF44

C15
ORF54

C15
ORF59

C16
ORF45

C16
ORF46

C16
ORF47

C16
ORF53

C16
ORF54

C16
ORF58 C16

ORF71

C16
ORF72

C16
ORF78

C16
ORF80

C16
ORF82

C16
ORF87

C16
ORF89

C16
ORF96

C17
ORF10

2

C17
ORF28C17
ORF47

C17
ORF50

C17
ORF64

C17
ORF67

C17
ORF78

C17
ORF80

C17
ORF85

C18
ORF8

C19
ORF12

C19
ORF44

C19
ORF47

C19
ORF54

C19
ORF68

C19
ORF70

C1O
RF10

9

C1O
RF12

2
C1O

RF19
8

C1O
RF21

0
C1O

RF21
6

C1O
RF35

C1O
RF43

C1O
RF53

C1O
RF54

C1O
RF56

C1O
RF64

C1O
RF68

C1O
RF74

C1O
RF87

C1O
RF94

C1Q
A

C1Q
L1

C1Q
TNF4

C1Q
TNF5

C1Q
TNF7

C1Q
TNF8

C1Q
TNF9B

C1R
L

C1S

C20
ORF19

6
C20

ORF20
3

C20
ORF43

C20
ORF72

C20
ORF85

C21
ORF62

C21
ORF91

C22
ORF23

C22
ORF28

C22
ORF31

C22
ORF34

C22
ORF46

C2C
D2

C2C
D2L

C2C
D3

C2C
D4C

C2O
RF15

C2O
RF40

C2O
RF42

C2O
RF43

C2O
RF48C2O

RF49

C2O
RF50

C2O
RF56 C2O

RF73

C3A
R1

C3O
RF14

C3O
RF30

C3O
RF33

C3O
RF35

C3O
RF37

C3O
RF38

C3O
RF58

C3O
RF67

C4B
C4O

RF19

C4O
RF32

C4O
RF33

C4O
RF34

C4O
RF36

C4O
RF45

C4O
RF50

C5A
R1

C5O
RF15

C5O
RF22

C5O
RF34

C5O
RF38

C5O
RF44

C5O
RF51

C5O
RF54

C6
C6O

RF1

C6O
RF11

8
C6O

RF13
6 C6O

RF14
1

C6O
RF16

5

C6O
RF20

1

C6O
RF22

2

C6O
RF58

C6O
RF62

C6O
RF89

C7

C7O
RF23 C7O

RF25

C7O
RF26

C7O
RF31

C7O
RF33

C7O
RF49

C7O
RF60

C8A

C8O
RF34

C8O
RF48

C8O
RF74

C8O
RF86

C9

C9O
RF11

6

C9O
RF13

5

C9O
RF15

3

C9O
RF15

6

C9O
RF16

3

C9O
RF41

C9O
RF43

C9O
RF50

C9O
RF64

C9O
RF66

C9O
RF84

C9O
RF91

CA10

CA11

CA12

CA2

CA4
CA7

CA9

CAAP1CAB39
L

CABLE
S1

CABYR

CACNA1B
CACNA1C

CACNA1DCACNA1E

CACNA1F

CACNA1I

CACNA2D
2

CACNB1

CACNB2

CACNG2

CACNG3

CACNG7

CACYBP

CAD

CADM
1

CADM
2

CADPS2

CALB
1

CALC
OCO1

CALC
R

CALH
M

3CALM
3

CALM
L5

CALM
L6CALN

1

CALU

CAM
K1G

CAM
K2B

CAM
K2G

CAM
KK2

CAM
KVCAM
SAP3

CAM
TA

2

CAND1

CAND2

CAP1

CAPG

CAPN1

CAPN10

CAPN11

CAPN12

CAPN13

CAPN5

CAPN9

CAPRIN
1

CAPS2
CAPSL

CAPZA2

CARD11

CARD16

CARM
IL

3

CARNS1

CARS2

CARTPT

CASC1

CASC2

CASC3

CASKIN
2

CASP10

CASP14

CASP2

CASP5

CASP8

CASP8A
P2

CASP9

CASQ1

CASS4

CAST

CASZ1
CAT

CAT
SPER2

CAT
SPERB

CAT
SPERD

CAVIN
1

CAVIN
2

CBFB

CBL

CBLB

CBLL
2

CBS

CBW
D5

CBX3

CBX4

CBX5

CBX7

CBY1

CC2D
1A

CC2D
1B

CC2D
2B

CCBE1

CCBL1

CCBP2

CCDC10
2B

CCDC10
4

CCDC10
5

CCDC10
7

CCDC11
0CCDC11
1CCDC11

2

CCDC11
3

CCDC11
5

CCDC11
6

CCDC11
7

CCDC12

CCDC12
1

CCDC12
6

CCDC13

CCDC13
6

CCDC13
7

CCDC14

CCDC14
1

CCDC14
4A

CCDC14
6

CCDC14
9

CCDC15
1

CCDC15
3

CCDC15
7

CCDC15
8

CCDC16
8

CCDC16
9

CCDC17
2

CCDC17
3

CCDC18
5

CCDC22

CCDC28
A

CCDC33

CCDC34

CCDC40

CCDC51

CCDC53
CCDC60

CCDC61

CCDC63
CCDC67

CCDC68

CCDC69
CCDC74

A

CCDC74
B

CCDC78

CCDC79
CCDC80

CCDC83

CCDC84

CCDC85
B

CCDC86
CCDC87

CCDC88
A

CCDC88
B

CCDC93

CCDC97
CCDC9BCCER1

CCHCR1

CCIN

CCKAR

CCKBR

CCL1
1

CCL1
4

CCL1
5

CCL2

CCL2
0

CCL2
6

CCL4
L2

CCM
2

CCNA2

CCNB3

CCND2

CCND3

CCNH

CCNL1

CCNO

CCNYL1

CCPG1

CCR3

CCR4

CCR6

CCR7

CCRL2CCT2

CCT3
CCT4

CCT5

CCT7

CCZ1B

CD10
1

CD10
9

CD14

CD15
1

CD16
4

CD19

CD1BCD20
0

CD20
0R

1

CD20
7

CD20
9

CD24
7

CD24
8

CD27

CD28

CD2A
P

CD30
0A

CD30
0CCD30

0E
CD30

0L
B

CD30
0L

D
CD34

CD3G

CD4

CD40

CD40
LG

CD44

CD46

CD52

CD55

CD6

CD63

CD69

CD7

CD70

CD72

CD79
A

CD80

CD84

CD86
CD8A

CD9

CD96

CD97

CDA

CDC12
3

CDC14
A

CDC14
C

CDC16

CDC20
B

CDC25
A

CDC25
C

CDC27

CDC34
CDC37

L1CDC42
BPBCDC42

BPG

CDC42
EP3

CDC42
SE2

CDC45

CDC5L

CDC6

CDC7

CDCA8

CDCP1

CDH11

CDH13CDH15

CDH16

CDH17

CDH18CDH19

CDH20CDH6

CDH7CDH9

CDHR1

CDHR2

CDHR5 CDK11
B

CDK14

CDK15CDK19

CDK2

CDK3

CDK4

CDK5

CDK7

CDK8

CDKL1

CDKL3

CDKL4

CDKN1A

CDKN1B

CDKN2A
IP

CDKN2D

CDO1CDR1

CDR2

CDS2

CDYL

CEACAM
1

CEACAM
4

CEACAM
5

CEACAM
7

CEACAM
8

CECR2

CECR6

CELA
2ACELA

3B

CELF
3

CELF
4

CELF
6

CELS
R1

CELS
R3

CEM
IP

CEND1

CENPB

CENPBD1

CENPK

CENPL

CENPN

CENPQ CEP10
4

CEP11
2

CEP13
1

CEP17
0

CEP17
0B

CEP17
0P

1

CEP19
2

CEP25
0

CEP29
0

CEP35
0

CEP41
CEP44

CEP57
L1

CEP63

CEP72

CEP78CEP83

CEP89

CER1

CERCAM

CERK

CERS1

CERS4

CERS5 CERS6

CES1P
1 CES2

CES3

CES5A

CETN3

CFA
P44

CFA
P57

CFA
P97

CFB

CFHR1CFHR2

CFHR3

CFHR4CFL1

CFLA
R

CFP

CFTR

CGA

CGB2 CGB7

CGB8

CGREF1

CHAC1

CHAF1A

CHAT

CHCHD1

CHCHD10

CHCHD2
CHCHD3

CHCHD7
CHD3 CHD6

CHD7 CHD8

CHERP
CHGA

CHI3
L1

CHIA

CHIC
2

CHKB

CHM
L

CHM
P4B

CHM
P4C

CHM
P7

CHN2

CHODL
CHORDC1

CHP2

CHPFCHRDCHRDL2

CHRFA
M

7A

CHRM
1

CHRM
3

CHRNA1

CHRNA10

CHRNA2CHRNA3

CHRNA4

CHRNA5

CHRNB1

CHRNB2

CHRNB3
CHRNB4

CHST1

CHST11

CHST15

CHST2

CHST7
CHST9

CHSY3

CHTO
P

CHURC1−
FNTB

CIA
PIN

1

CIB
3

CIC

CIIT
A

CIR
BP

CIR
BP−A

S1
CIS

H

CIT

CIT
ED1

CKAP2L

CKB

CKLF

CKM
T1A

CKM
T2

CKS1B

CLA
SP1

CLA
SRP

CLC
A4

CLC
C1

CLC
F1

CLC
N3

CLC
N5

CLC
N7

CLC
NKA

CLD
N12CLD

N16

CLD
N17

CLD
N19

CLD
N5

CLD
ND1

CLE
C12

A

CLE
C14

A

CLE
C17

A

CLE
C18

A
CLE

C18
B

CLE
C1ACLE

C2D

CLE
C4A

CLE
C4ECLE

C4M

CLE
C6A

CLE
C7A

CLI
C2

CLI
C3

CLI
C6
CLI

NT1

CLI
P1

CLI
P2

CLK
2

CLK
3

CLN
3

CLN
5

CLN
6

CLO
CK

CLP
1

CLP
P

CLP
SL2

CLP
TM

1

CLR
N1CLS

TN1

CLS
TN2

CLU

CM
A1CM

BL

CM
IP

CM
TM

2

CM
TM

3

CNBD1

CNDP2

CNGA1

CNGA2
CNGA3

CNGA4

CNIH
4

CNKSR2

CNN1

CNN2

CNNM
1

CNNM
3

CNNM
4

CNOT10 CNOT4

CNP

CNR1
CNST

CNTFR
CNTN3

CNTN5

CNTN6

CNTNAP1

CNTNAP2

CNTRL

COA1

COASY

COBLL
1

COBRA1
COG1

COG5

COG7

COIL

COL1
1A

1

COL1
1A

2

COL1
2A

1

COL1
3A

1
COL1

6A
1

COL1
A1

COL2
4A

1

COL2
8A

1

COL2
A1

COL3
A1

COL4
A3

COL5
A1

COL5
A2

COL5
A3

COL6
A5

COL6
A6

COL7
A1

COL9
A2

COL9
A3

COLE
C11

COLE
C12

COM
M

D1

COM
M

D4

COM
M

D6

COM
P COM

T

COPA

COPB2

COPE

COPG1

COPS3

COPS6

COPS7A

COQ3

COQ4

COQ6

COQ9

CORIN

COX10

COX16

COX20

COX5B

COX7B
2

CP

CPA
3

CPA
4

CPA
5

CPA
M

D8

CPD

CPEB2
CPEB3

CPEB4

CPM

CPNE1

CPNE2

CPNE3

CPNE8

CPS1

CPSF1

CPSF6

CPT1B

CPT1C

CPVL

CR2

CRABP1

CRADD

CRAM
P1

CRAT

CRB3

CREB1

CREB3L
1

CREB3L
3

CREB5

CRELD
1

CRELD
2

CREM

CRHBP

CRHR2

CRIP
1

CRIP
2

CRIS
P1

CRKCRKL

CRLF
2

CRLS
1

CRM
P1

CRNN

CROCC

CROCCP2 CROT
CRTC1

CRTC3

CRY2

CRYA
B

CRYBB2

CRYBB3

CRYGB

CRYZL1

CS

CSAG1

CSDA
CSDE1

CSE1L

CSF1

CSF3R CSGALN
ACT1

CSM
D2

CSN1S
1

CSN3

CSNK1G
2

CSPG4CSRNP3

CSRP2B
P

CST1

CST2

CST3

CST5

CST9L

CSTL1

CTA
GE6

CTBP1

CTBS
CTC1

CTDSP1

CTDSPLCTIF

CTNNA1

CTNNA3

CTNNAL1

CTNNB1

CTNNBIP
1

CTNNBL1

CTNND1

CTNS

CTPS1

CTPS2

CTR9

CTRB2

CTRC

CTRL

CTSA
CTSO

CTSSCTSW

CTSZ

CTTNBP2
CTTNBP2N

L

CTU2

CUL2

CUL3

CUL4
A

CUL4
B

CUL9

CW
C22

CW
F19

L1

CW
F19

L2

CX3C
R1

CXADR

CXCL1
7

CXCL3

CXCL6
CXCR3

CXCR4

CXCR6

CXORF21

CXORF23

CXORF36

CXORF38
CXORF57

CXORF67

CXXC1

CYB5D
2

CYB5R
1

CYB5R
4

CYBASC3

CYBB
CYBRD1

CYFIP
1

CYGB

CYHR1

CYP11
A1

CYP11
B1

CYP17
A1

CYP21
A2

CYP24
A1

CYP26
A1

CYP2A
13

CYP2A
6

CYP2A
7

CYP2C
18

CYP2C
19

CYP2C
8

CYP2D
6

CYP2E
1

CYP2F
1

CYP2U
1

CYP39
A1CYP3A

43

CYP3A
7

CYP46
A1

CYP4A
11

CYP4A
22

CYP4F
11

CYP4F
2

CYP4F
22

CYP4F
3

CYP4X
1

CYP51
A1

CYP7A
1

CYS1

CYSLT
R1

CYSLT
R2

CYSTM
1

CYTH1

CYTH4

CYTIP

CYYR1

D2H
GDH

DAAM
1

DAAM
2

DAB1

DACH1

DAG1

DAGLA

DAGLB

DAK

DAND5
DAOA

DAP

DAP3

DAPK2

DAPK3

DAPL1

DAPP1

DARS

DAZAP1

DBC1
DBF4

DBN1

DBNDD1

DBNL

DBR1

DCAF10
DCAF12

DCAF12
L1

DCAF13

DCAF4
DCAF8L

1

DCBLD
1

DCD

DCDC1
DCDC2

DCDC2B

DCHS1

DCLK
3DCLR

E1A

DCLR
E1C

DCN

DCP2

DCST1

DCSTA
M

P

DCT

DCTD

DCTN3

DCTN6

DCUN1D
2

DCUN1D
4

DCUN1D
5

DCX

DDB1

DDB2

DDI1

DDIT
4

DDIT
4L

DDO

DDX10

DDX11 DDX17

DDX19
A

DDX21

DDX4

DDX50

DDX52

DDX53

DDX55

DDX60

DDX60
LDEC1

DECR2
DEDD2

DEF6

DEF8

DEFB11
5

DEFB12
1

DEFB12
7

DEFB12
9

DEGS2

DELE
1

DEM
1

DENND1CDENND2A

DENND2C

DENND2D

DENND3

DENND4B

DENND4C

DENND5B

DEPDC1

DEPDC1B
DEPDC4

DEPDC5

DEPDC7

DERA

DERL1DESI2

DFFB

DFNA5

DGCR2DGCR6

DGCR8
DGKA

DGKB
DGKE
DGKH
DGKI

DGKK

DGKZ

DHCR7

DHFRL1

DHPS

DHRS1

DHRS11
DHRS12

DHRS2

DHRS4L
2

DHRSX

DHTKD1

DHX15

DHX16

DHX29

DHX32

DHX33

DHX37

DHX40

DHX57

DIA
BLO

DIA
PH1

DID
O1

DIM
T1

DIO
1

DIO
2

DIP
2A

DIP
2B

DIR
AS1

DIR
AS2

DIR
AS3

DIS
3

DIS
3L

DIS
P2

DIX
DC1

DKC1

DKK1

DKK2

DKK3

DKK4

DLA
T

DLC
1

DLD

DLE
U2

DLE
U7

DLG
1

DLG
AP4

DLG
AP5

DLL
3

DLS
T

DLX
1

DM
AP1

DM
BX1

DM
C1

DM
D

DM
PK

DM
RTC2

DM
TF1

DM
XL2

DNA2

DNAAF1

DNAAF2

DNAAF3D
NAH10

DNAH11

DNAH12

DNAH17

DNAH3
DNAH8

DNAI1

DNAJA
1DNAJA
4DNAJB

13DNAJB
3

DNAJB
6

DNAJB
8

DNAJB
9

DNAJC
10

DNAJC
11

DNAJC
14

DNAJC
15

DNAJC
16

DNAJC
17

DNAJC
19

DNAJC
21

DNAJC
22

DNAJC
24

DNAJC
7

DNAL1
DNASE1L

1

DNASE2

DNASE2B

DND1

DNHD1

DNM
1L

DNM
BP

DNM
T3A

DNPEP

DNTT
DNTTIP

1

DOCK1

DOCK10
DOCK11

DOCK2

DOCK4

DOCK5

DOCK7

DOK1

DOK3

DOK4

DOK5

DOLP
P1

DONSON

DOPEY2

DPCD

DPEP3

DPH1

DPM
1

DPM
2

DPM
3

DPP4

DPP6

DPP8

DPPA
2

DPPA
3

DPY19
L1

DPY19
L2

DPY19
L2

P2

DPYD DPYSL4

DRAXIN

DRC1

DRD1

DRD4

DRG1

DROSHA

DRP2

DSC2

DSC3

DSG1

DSPP

DST

DSTYK

DTNA

DTX1

DTX2DTX3

DTX3L

DTX4

DUOX2

DUS2L

DUS3L

DUSP10

DUSP11

DUSP13

DUSP16DUSP19

DUSP26

DUSP4

DUSP6

DUSP7

DUSP8

DUSP9

DUT

DVL2

DYDC2

DYNC1H
1

DYNC1I
2

DYNC1L
I1

DYNC1L
I2

DYRK1A

DYSF

DZIP
1

DZIP
1L

DZIP
3

E2F
4

E4F
1

EAF1

EAF2

EAPP

EBF1

EBF4

EBLN
2

EBPL

ECD

ECE2

ECEL1

ECH1

ECHDC1 ECHDC2
ECM

2

ECSIT

ECT2

EDDM
3A

EDEM
2

EDN2

EDN3

EDNRA

EED

EEF1A
1

EEF1A
2

EEF1B
2

EEF2K

EFCAB1

EFCAB12

EFCAB13

EFCAB2

EFCAB5E
FCAB6

EFCAB7

EFHB
EFHC1

EFHD1

EFNA3

EFNA4

EFNB1

EFR3B

EGF

EGFL8

EGFR

EGLN
1

EGR1

EGR2

EHBP1

EHBP1L
1

EHD2

EHD4

EHF

EHHADH

EHM
T2

EID
2B

EIF
1

EIF
1A

D

EIF
1A

X

EIF
2A

K2

EIF
2C

4

EIF
2D

EIF
2S

1

EIF
3A

EIF
3B

EIF
3E

EIF
3G

EIF
3I

EIF
3J

EIF
3K

EIF
3M

EIF
4A

2

EIF
4E

2

EIF
4E

BP1

EIF
4E

NIF
1

EIF
4G

1

EIF
4G

2

EIF
4H

EIF
5B

ELA
NE

ELA
VL4

ELF
2

ELF
4

ELF
N1

ELF
N2

ELK
4

ELL

ELL
2

ELL
3

ELM
O1

ELM
OD2
ELM

OD3 ELO
VL3

ELO
VL5

ELO
VL6

ELO
VL7

ELP
1

ELP
2

ELP
3

ELP
5

ELP
6

ELT
D1

EM
C1

EM
C2

EM
C3

EM
C4

EM
C8

EM
CN

EM
E1

EM
IL

IN
1

EM
IL

IN
2

EM
IL

IN
3

EM
L2

EM
L3

EM
L4

EM
L6

EM
P2EM

P3

EM
SY

EN2

ENDOU

ENDOV

ENG

ENKUR

ENO2

ENOX2

ENPP1

ENPP2

ENPP3

ENPP4

ENPP5

ENPP6
ENPP7E

NSA

ENTHD1

ENTHD2ENTPD4

ENTPD6

ENTPD7

EOGT

EP40
0

EP40
0N

L

EPA
S1

EPB41

EPB41
L1

EPB41
L2

EPB41
L4

B

EPB41
L5

EPB49

EPC2

EPDR1
EPG5

EPHA2

EPHA4

EPHA5

EPHA6 EPHA7

EPHA8

EPHB1EPHB2

EPHB4

EPHB6

EPHX4

EPM
2A

IP
1

EPN2

EPN3

EPO

EPOR

EPPIN

EPPK1

EPRS

EPS8

EPS8L
1

EPS8L
2

EPS8L
3

EPT1

EPYC

ERAL1

ERAP2

ERBB2

ERBB2I
P

ERC1

ERC2

ERCC3 ERCC4
ERCC5

ERCC6

ERCC6L

ERCC6L
2

ERGIC
3
ERI1

ERI2

ERI3

ERIC
H3

ERLE
C1

ERLI
N1

ERM
AP

ERM
N

ERM
P1

ERO1L

ERO1L
B

ERVM
ER34

−1
ERVW

−1
ESAM

ESCO2

ESD

ESF1

ESPL1

ESR1

ESR2

ESRP1

ESRRG

ESYT1

ESYT3
ETA

A1

ETF1

ETHE1

ETNK2

ETS2

ETV1

ETV3
ETV4

ETV7

EVC

EVI2
BEVI5EVX2EXD1

EXD2

EXD3

EXOC3L
1

EXOC8

EXOSC1

EXOSC10

EXOSC4

EXPH5

EXT1

EXT2

EXTL2
EYA

1

EYA
2

EYA
3

EZH1

F10

F11
F12

F13
A1

F13
B

F2R

F2R
L2

F2R
L3 F9

FA
AH

FA
AP20

FA
BP2

FA
BP3

FA
BP4

FA
BP6

FA
BP7

FA
DS1

FA
DS2

FA
F1

FA
HD1

FA
HD2A

FA
HD2B

FA
IM

2

FA
IM

3FA
M

10
2A

FA
M

10
2B

FA
M

10
4B

FA
M

10
5A

FA
M

10
7A
FA

M
11

0A

FA
M

11
0B

FA
M

11
6A

FA
M

11
7A

FA
M

12
0A

FA
M

12
0A

OS

FA
M

12
0B

FA
M

12
0C

FA
M

12
2C

FA
M

12
4A

FA
M

12
6B

FA
M

12
9A

FA
M

12
9B

FA
M

12
9C

FA
M

13
1B

FA
M

13
3B

FA
M

13
4A

FA
M

13
5A

FA
M

13
6A

FA
M

13
A

FA
M

13
B

FA
M

13
C

FA
M

14
9A

FA
M

15
1A

FA
M

15
1B

FA
M

15
3A

FA
M

15
5A

FA
M

16
0A

2
FA

M
16

0B
2

FA
M

16
1B

FA
M

16
3A

FA
M

16
6B

FA
M

16
7B

FA
M

16
8A

FA
M

16
9AFA

M
16

9B

FA
M

17
1A

2

FA
M

17
2A

FA
M

17
4A

FA
M

17
4B

FA
M

17
5A FA

M
17

8B

FA
M

18
1A

FA
M

18
6B

FA
M

18
8A

FA
M

18
8B

FA
M

18
9A

1

FA
M

18
9B

FA
M

18
B2

FA
M

19
3A

FA
M

19
3B

FA
M

19
6A

FA
M

19
8A

FA
M

19
8B

FA
M

19
A5

FA
M

20
0A

FA
M

20
0B

FA
M

20
8A

FA
M

20
8B

FA
M

20
A

FA
M

20
C

FA
M

21
0A

FA
M

21
0B

FA
M

21
2A

FA
M

21
6A

FA
M

21
7A

FA
M

21
8AFA

M
21

9B

FA
M

21
A

FA
M

22
0A

FA
M

22
1A

FA
M

22
8A

FA
M

26
D

FA
M

26
F

FA
M

35
A FA

M
3B

FA
M

3C

FA
M

40
A

FA
M

40
B

FA
M

46
B

FA
M

46
C

FA
M

47
B

FA
M

49
B

FA
M

50
A

FA
M

53
B

FA
M

53
C

FA
M

54
B

FA
M

57
A

FA
M

58
A

FA
M

60
A

FA
M

63
B

FA
M

69
B

FA
M

69
C

FA
M

71
AFA

M
71

B

FA
M

71
C

FA
M

71
D

FA
M

71
F1

FA
M

72
A

FA
M

72
B

FA
M

78
B

FA
M

81
A

FA
M

81
B

FA
M

82
A2

FA
M

83
AFA
M

83
C

FA
M

83
G

FA
M

83
H

FA
M

84
A

FA
M

86
B2

FA
M

89
A

FA
M

8A
1

FA
M

91
A1

FA
M

98
BFA

M
9A

FA
M

9B

FA
M

9C

FA
NCB

FA
NCC

FA
NCD2

FA
NCM

FA
P

FA
R1

FA
R2FA

RS2

FA
RSB

FA
S

FA
STKFA

STKD2

FA
STKD3

FA
T1

FA
T2

FA
XC

FBF1

FBLI
M

1

FBLN
1

FBLN
5

FBLN
7

FBN2

FBN3

FBRS

FBXL1
2

FBXL1
3

FBXL1
7

FBXL1
8

FBXL1
9

FBXL2

FBXL2
2

FBXL7

FBXO18

FBXO2

FBXO24

FBXO27

FBXO28

FBXO30

FBXO33

FBXO38

FBXO42

FBXO44

FBXO46

FBXO5

FBXO6

FBXO7

FBXO8

FBXW
11

FBXW
12

FBXW
2

FBXW
4

FBXW
7

FCAM
R

FCAR

FCER2

FCF1

FCGR2A

FCGR2B

FCGR3B

FCGRT

FCHSD2 FCN1FCN2

FCN3

FCRL2
FCRLB

FDFT1

FDPS

FDXACB1

FDXR

FEM
1B

FER

FERD3L

FERM
T2

FERM
T3

FES

FETUB

FEZ1
FEZ2

FEZF2

FGA

FGB

FGD1

FGD2

FGD4

FGD5

FGF10

FGF12

FGF17
FGF23

FGF4

FGF5FGF7

FGFBP1

FGFR1O
P2

FGFR4

FGFRL1

FGG

FGGY

FH

FHDC1

FHITF
HL5

FHOD1

FHOD3

FIB
CD1

FIB
IN

FIB
P

FIC
D

FIG
N

FIL
IP

1

FIP
1L

1
FIT

M
1

FIZ
1

FJX
1

FKBP15

FKBP1A

FKBP1B

FKBP3

FKBP6FKBP7FLA
D1

FLC
N

FLG
2

FLI
1

FLN
B

FLN
C

FLR
T1

FLR
T2

FLT
1

FLV
CR1

FM
N1

FM
N2

FM
NL1

FM
NL2

FM
NL3

FM
O1

FM
O2

FM
O3

FM
R1

FM
R1N

B

FNBP1

FNDC1

FNDC4FNDC5

FNDC9

FNIP
1

FNIP
2

FNTB

FOCAD

FOLR
1

FOLR
3

FOXA3

FOXB2

FOXD4L
1

FOXD4L
5

FOXD4L
6 FOXF1

FOXF2

FOXG1

FOXI1

FOXK1

FOXK2

FOXL2

FOXM
1

FOXN3

FOXN4

FOXO4
FOXP1

FOXP3

FOXR2

FOXRED1

FOXRED2

FPR1

FPR2

FPR3

FRAS1

FREM
3

FRG1

FRM
D3

FRM
D4A

FRM
D4B

FRM
D6

FRM
D7

FRM
PD1

FRM
PD4

FRRS1
FRRS1L

FRS2

FRS3

FRY

FSCB

FSCN1

FSCN2

FSD1

FSD1L

FSIP
1

FSIP
2

FSTL1

FTCD

FTHL1
7

FTOFTSJD
1FUBP1

FUCA2 FUOM

FUT1

FUT2

FUT8

FUT9 FXR2

FXYD1

FYB

FYN

FYTTD1

FZD1

FZD6
FZD9

G2E
3

G3B
P1

G3B
P2

G6P
C

G6P
C2

G6P
D

GAA

GAB1
GAB2

GAB3

GABARAP

GABBR2

GABPB1

GABPB2
GABRA1

GABRG1

GABRPGABRR1

GADD45
G

GAGE10

GAGE8 GAL3
ST4

GALE

GALK
2

GALN
S

GALN
T1 GALN

T10

GALN
T14

GALN
T18

GALN
T3

GALN
T5

GALN
T6

GALP

GALR
2

GAN

GANAB

GAP43

GAS2
GAS2L

1

GAS2L
2

GAS6
GAST

GAT
A1

GAT
A2

GAT
A3

GAT
A4

GAT
A5

GAT
A6

GAT
AD2A

GAT
AD2B

GAT
C

GAT
D3A

GAT
MGBA2

GBA3

GBE1

GBP3

GBP5

GBP6

GC

GCAT

GCC1

GCC2

GCFC1

GCFC2

GCGR

GCKR

GCLC

GCLM

GCN1L
1

GCNT3

GDAP1L
1

GDAP2

GDE1GDF3

GDF9

GDI1
GDPD1

GDPD4 GDPGP1

GEM
IN

5

GET4

GFI1

GFM
2

GFOD1

GFOD2

GFPT2

GFRA2

GGA2
GGCX

GGH

GGN

GGNBP2

GGT5

GGTLC
1

GHIT
M

GHRL

GID
4

GID
8

GIG
YF1

GIG
YF2

GIM
AP4

GIM
AP6

GIM
AP8

GIN
S2

GIN
S3

GIP

GIP
C1

GIT
1

GIT
2

GJA
4

GJA
5

GJA
8

GJB
1

GJB
2

GJB
6

GJB
7

GJC
1

GJC
2

GJD
4

GK

GK2 GK3P

GKN2

GLB
1L

GLB
1L

3

GLC
CI1

GLC
E

GLD
C

GLI
4

GLI
PR1L

2

GLI
PR2

GLI
S2

GLI
S3

GLM
N

GLO
D5

GLP
1R

GLP
2R

GLR
A2GLR
A3

GLR
B

GLR
X3

GLT
6D

1

GLT
8D

1

GLT
8D

2

GLT
SCR1

GLU
D1

GLU
D2

GLY
AT

L2

GLY
CTK

GLY
R1

GM
2A

GM
EB1

GM
EB2

GM
PPB

GM
PR

GM
PS

GNA11

GNA12

GNA14

GNAI1
GNAI2

GNAI3

GNAS

GNAZ

GNB3

GNG13

GNL2

GNL3

GNM
TGNPDA2

GNPNAT
1

GNPTG

GNRH1

GNRH2

GOLG
A3

GOLG
A4

GOLG
A5

GOLG
A6A GOLG

A6L
10

GOLG
A7

GOLG
A7B

GOLG
A8A

GOLG
A8G

GOLG
A8I

P

GOLP
H3

GOLT
1A

GOLT
1B

GOPC

GORASP1

GORASP2

GP2GPA
33

GPA
TCH2

GPA
TCH4

GPA
TCH8

GPC6

GPD2

GPHA2
GPHB5

GPHN

GPI

GPLD
1
GPM

6A

GPN1

GPN2

GPNM
B

GPR10
7

GPR10
8

GPR11
9

GPR12

GPR13
5

GPR13
7B

GPR15
0

GPR15
2

GPR15
5

GPR15
8

GPR17
4

GPR18
3

GPR19

GPR25

GPR26

GPR27

GPR3

GPR31

GPR37

GPR37
L1

GPR39

GPR4
GPR50

GPR52

GPR6

GPR61

GPR63

GPR65GPR68

GPR78

GPR83

GPR88

GPR89
A

GPRASP1

GPRC5A

GPRC5B
GPRIN

2

GPS2

GPSM
2

GPSM
3

GPT

GPT2

GPX2

GPX7G
PX8

GRAM
D1A

GRAM
D2

GRAM
D4

GRAP2

GRB2

GRB7

GREM
2

GRHL1
GRHL3

GRIA
1

GRIA
3

GRIA
4

GRID
1

GRID
2

GRIK
3

GRIK
5

GRIN
1

GRIN
2B

GRIN
2C

GRIN
2D

GRIN
3A

GRIN
3B

GRIN
A

GRIP
1

GRIP
AP1GRK4

GRK6

GRK7

GRM
3

GRM
5

GRM
6

GRM
7

GRM
8

GRP

GRPEL2

GRPR

GRTP1

GRXCR1

GSC

GSDM
A

GSDM
B

GSG1L

GSPT1

GSPT2

GSR

GSS

GSTA
5

GSTCD

GSTM
2

GSTM
3

GSTM
4

GSTM
5

GSTO
1

GSTP1

GSTZ1

GTF2A
1

GTF2E
1

GTF2E
2GTF2F

1

GTF2F
2

GTF2I

GTF2I
RD2

GTF2I
RD2B

GTF3C
1

GTF3C
3

GTF3C
4

GTF3C
5

GTPBP10

GTPBP2

GTPBP3

GTPBP4

GTPBP8

GTSE1

GTSF1

GUCY1A
1

GUCY1B
1

GUCY1B
2

GUCY2D

GUCY2F

GUF1
GUK1

GULP
1

GUSB

GUSBP1

GYG2

GYS1

GYS2

GZM
H

H1F
NT H2A

FJ

H2A
FX

H2A
FY

H2A
FY2

H2A
FZ H3F

3A
H3F

3B

H3F
3C

H6P
D

HAAO

HABP2

HABP4

HACD3

HACE1

HAGH

HAND1

HAND2HAP1

HAPLN
2

HAPLN
3

HARBI1

HARS

HAT
1

HAUS1

HAUS3
HAUS4

HAUS7

HAVCR1

HAVCR2

HBB

HBEGF

HBG1

HBG2 HCFC1

HCK

HCLS
1

HCN1

HCN3

HCN4

HCP5

HCRT

HDAC11

HDAC2

HDAC5

HDAC6
HDAC7

HDAC9

HDDC3

HDLB
P

HEAT
R2

HEAT
R4

HEAT
R5A

HEAT
R5B

HEAT
R9

HEBP2

HECTD1

HECW
2

HEG1

HELB

HELL
S

HELZ
2

HEPA
CAM

2

HEPH

HERC1
HERC2

HERC3

HERC4

HERC6

HES1

HES4

HESX1

HEXAHEXBHEXDC

HEXIM
1

HEXIM
2

HEY1

HEY2

HFM
1

HGF

HGS

HHAT
L

HHEX

HHIP
L2

HIF
1A

HIF
3A

HIG
D1A

HIG
D2A

HIL
S1

HIN
FP

HIP
K1

HIP
K2

HIP
K3

HIR
A

HIR
IP

3

HIS
T1H

1A

HIS
T1H

1D

HIS
T1H

1T

HIS
T1H

2A
A

HIS
T1H

2A
B

HIS
T1H

2A
D

HIS
T1H

2A
H

HIS
T1H

2A
I

HIS
T1H

2A
L

HIS
T1H

2A
M

HIS
T1H

2B
E

HIS
T1H

2B
F

HIS
T1H

2B
G

HIS
T1H

2B
H HIS

T1H
2B

I

HIS
T1H

2B
J

HIS
T1H

2B
L

HIS
T1H

2B
N

HIS
T1H

3B
HIS

T1H
3C

HIS
T1H

3D HIS
T1H

4B

HIS
T1H

4G

HIS
T1H

4I

HIS
T1H

4L

HIS
T2H

2A
C

HIS
T2H

2B
E

HIS
T3H

2A

HIS
T4H

4

HIV
EP1

HJV

HK2

HKR1

HLA
−B

HLA
−C

HLA
−D

M
A

HLA
−D

OA
HLA

−D
PB1

HLA
−D

QA1

HLA
−E

HLA
−F

HLA
−G

HLA
−H

HLX

HM
13

HM
G20

B

HM
GA2

HM
GB1

HM
GB2

HM
GB3

HM
GN2

HM
GN5

HM
GXB4

HM
M

R

HN1

HNF4A

HNRNPA
0

HNRNPA
1

HNRNPA
2B

1

HNRNPA
3

HNRNPC

HNRNPCL1

HNRNPK

HNRNPR

HNRNPU HNRNPUL1

HNRNPUL2

HOGA1

HOOK2

HOXA10

HOXA2

HOXA3

HOXB1

HOXB13

HOXB4HOXB8

HOXB9

HOXC12

HOXC8

HOXD10

HOXD11

HOXD3

HOXD9

HP1B
P3

HPD
HPGDS HPN

HPS1

HPS3

HPS4
HPS5HPS6

HPSE

HPX

HRASLS
5

HRH1HRH2

HRH3

HRH4
HRNR

HRSP12

HS1B
P3

HS2S
T1

HS3S
T3A

1

HS3S
T3B

1

HS3S
T5

HS6S
T2

HS6S
T3

HSBP1

HSCB

HSD11
B1

HSD17
B11

HSD17
B13 HSD17

B3

HSD17
B4

HSD17
B6

HSD3B
2

HSDL1

HSDL2

HSF1

HSF2

HSF4

HSP90
AA1

HSP90
B1

HSPA
13

HSPA
14

HSPA
1A

HSPA
2

HSPA
4L

HSPA
9

HSPB3

HSPB7

HSPBP1

HTN3

HTR2A

HTR2B
HTR2C

HTR3C
HTR3E

HTR5A

HTR7

HTRA1

HTRA4

HUNK

HUS1

HUS1B

HUW
E1HYA

L4HYDIN

HYO
U1

IA
H1

IA
RS

IC
A1L

IC
AM

2
IC

E2

IC
K

IC
OS

IC
OSLG

ID
2

ID
3

ID
H3AID

H3B

ID
H3G

ID
I1 ID

O2

ID
S

IE
R2

IF
FO2

IF
I3

5

IF
I4

4

IF
I4

4L

IF
IT

1IF
IT

2

IF
IT

3

IF
IT

5
IF

IT
M

2

IF
NA1

IF
NA16

IF
NA17

IF
NA2

IF
NA4IF
NA8

IF
NAR1

IF
NAR2

IF
NB1

IF
RD1

IF
T12

2

IF
T20

IF
T57

IF
T74IF
T80

IF
T88 IG

F2B
P1

IG
F2B

P2

IG
F2B

P3

IG
F2R

IG
FBP2

IG
FBP3

IG
FBP4

IG
FBP6

IG
FL2

IG
FL3

IG
FN1

IG
HA2

IG
HE

IG
HG1

IG
HG3

IG
HM

IG
HM

BP2

IG
HV1−

2

IG
HV3−

11

IG
HV3−

13

IG
HV3−

30

IG
HV3−

33

IG
HV3−

7

IG
HV4−

59

IG
KV1−

12

IG
KV1−

39

IG
KV1−

5

IG
KV1D

−1
2

IG
KV2−

28

IG
KV2D

−3
0

IG
KV4−

1

IG
LC

2

IG
LL

5

IG
LO

N5

IG
LV

2−
23

IG
LV

2−
8

IG
LV

3−
19

IG
LV

7−
43

IG
SF22

IG
SF9

IH
H

IK
BIP

IK
BKE

IK
ZF4

IL
10

RA

IL
11

IL
11

RA

IL
12

A

IL
12

RB2

IL
13

RA2

IL
15

IL
16

IL
17

A

IL
17

F

IL
17

RA

IL
17

RC

IL
18

R1

IL
19

IL
1A

IL
1R

1

IL
1R

APL1

IL
1R

APL2

IL
1R

L1

IL
1R

L2

IL
1R

N

IL
20

IL
21

R
IL

22
RA1

IL
23

R

IL
27

IL
28

RA
IL

29

IL
2R

A

IL
2R

G IL
3

IL
31

RA

IL
32

IL
33

IL
34

IL
36

BIL
36

G

IL
36

RN

IL
4I

1

IL
5R

A

IL
6R

IL
6S

T

IL
7

IL
7R

IL
8

IL
9R

IL
DR2

IL
KAP

ILV
BL

IM
M

P2L

IM
M

T

IM
PA

1

IM
PG2

IN
ADLIN

CENP

IN
G3

IN
G4

IN
HA

IN
HBE

IN
M

T

IN
O80

D

IN
PP4A

IN
PP5A

IN
PP5B

IN
PP5D

IN
PP5F

IN
PP5KIN

PPL1

IN
S−I

GF2

IN
SM

2

IN
TS1

IN
TS10

IN
TS12 IN

TS2

IN
TS4

IN
TS5

IN
TS7

IN
TS8

IN
VS

IP
6K

1

IP
CEF1IP

O13

IP
O4

IP
O5

IP
O9

IP
PIQ

CA1

IQ
CC

IQ
CE

IQ
CG

IQ
CH

IQ
CK

IQ
GAP2

IQ
GAP3

IQ
SEC3

IR
AK1B

P1

IR
AK2

IR
AK4

IR
F2

IR
F2B

P1

IR
F2B

P2

IR
F4

IR
F5

IR
F8

IR
S1

IR
S4

IR
X3

IR
X4

IS
G20

IS
L1

IS
L2

IS
T1

IS
Y1

IS
YNA1

IT
GA2IT

GA2B

IT
GA5

IT
GA9

IT
GAV

IT
GAX

IT
GB3B

P

IT
GB7

IT
GB8

IT
GBL1

IT
IH

1

IT
IH

2

IT
IH

3
IT

IH
4

IT
LN

1

IT
LN

2

IT
M

2A
IT

PKA

IT
PKB

IT
PKC

IT
PR1

IT
SN2

IV
D

IV
L

IV
NS1A

BP

IW
S1

IZ
UM

O1

JA
DE1

JA
GN1

JA
K2

JA
KM

IP
2

JA
M

2 JA
M

3

JA
RID

2

JM
JD

4
JM

JD
8

JM
Y

JP
H1

JP
H2

JR
KL

JS
RP1

JT
B

JU
NB

JU
P

KANK1

KANSL1

KANSL2

KARS

KAT
2A

KAT
2B

KAT
5

KAT
6A

KAT
7KAT

NAL2KAT
NB1

KAZALD
1

KAZN
KBTBD12

KBTBD13

KBTBD4

KBTBD6

KBTBD7

KCNA10

KCNA2

KCNA3

KCNAB1

KCNAB2

KCNB1

KCNC1

KCNC3

KCNC4
KCND1

KCND2

KCND3

KCNE3
KCNG1

KCNG2

KCNG4
KCNH5

KCNH6
KCNH8

KCNIP
3

KCNJ1
1

KCNJ1
2

KCNJ1
3KCNJ1

4

KCNJ1
5

KCNJ2

KCNJ4

KCNJ5

KCNJ6
KCNJ8

KCNK1

KCNK13

KCNK15

KCNK16KCNK18

KCNK3

KCNK4

KCNK6
KCNK7KCNK9

KCNM
A1

KCNM
B2

KCNQ1

KCNT1

KCNT2

KCTD1

KCTD10

KCTD12

KCTD16

KCTD17

KCTD6
KCTD8

KCTD9
KDELR

3

KDM
1A

KDM
2B

KDM
3A

KDM
3B

KDM
4B

KDM
6B

KDM
7A

KDM
8

KERA

KHDRBS1

KHDRBS3

KHK

KHNYN

KHSRP

KIA
A00

20

KIA
A00

40

KIA
A00

87

KIA
A01

00

KIA
A01

96
KIA

A02
26

KIA
A02

26
L

KIA
A02

32
KIA

A03
55

KIA
A04

08

KIA
A04

30

KIA
A05

86

KIA
A07

53

KIA
A07

54

KIA
A08

95
L

KIA
A09

30

KIA
A10

24

KIA
A11

09

KIA
A12

10

KIA
A12

11

KIA
A12

17

KIA
A13

24

KIA
A13

24
L

KIA
A13

28

KIA
A13

77

KIA
A15

49

KIA
A15

51

KIA
A15

86

KIA
A16

44

KIA
A16

71

KIA
A17

04

KIA
A17

15

KIA
A17

55

KIA
A19

67

KIF
11

KIF
13

B

KIF
14

KIF
16

B

KIF
18

A

KIF
18

B

KIF
19

KIF
1A

KIF
1B

KIF
1C

KIF
21

A

KIF
21

B

KIF
25

KIF
25

−A
S1

KIF
26

A

KIF
27

KIF
2BKIF
2C

KIF
3A

KIF
3B

KIF
3C

KIF
4B

KIF
5A KIF

5B

KIF
7

KIR
2D

L1

KIR
2D

L2

KIR
3D

L1

KIR
3D

L2

KIR
REL

KIR
REL2

KIS
S1

KIT

KL

KLB

KLC
1

KLC
2

KLC
4

KLF
11

KLF
14

KLF
15

KLF
6

KLF
7

KLH
DC1

KLH
DC2

KLH
DC4

KLH
DC7A

KLH
DC7B

KLH
L1

KLH
L1

1

KLH
L1

3

KLH
L1

7

KLH
L1

8

KLH
L2

3

KLH
L2

6

KLH
L2

8

KLH
L2

9

KLH
L3

KLH
L3

3KLH
L3

4

KLH
L3

6 KLH
L7

KLH
L9

KLK
11

KLK
12

KLK
14

KLK
15

KLK
2

KLK
3

KLK
5

KLK
6

KLK
8

KLR
B1
KLR

C3

KLR
D1

KLR
F2

KLR
G2

KM
T2D

KNCN

KNDC1

KNOP1

KNSTRN

KPNA1

KPNA2

KPNA3

KPNA5KPNA6

KPNB1

KPTN

KRAS

KRBA2

KRI1

KRIT
1

KRT12

KRT14

KRT16
KRT17

KRT18
KRT2

KRT20

KRT22
2KRT24

KRT25

KRT28KRT3

KRT32
KRT33

A

KRT33
B

KRT35
KRT36

KRT38

KRT39

KRT4

KRT40

KRT5

KRT6B

KRT7

KRT71

KRT72

KRT73

KRT76

KRT78

KRT8

KRT80
KRT81

KRT82
KRT85

KRT9

KRTA
P1−

5

KRTA
P10

−1

KRTA
P10

−8
KRTA

P13
−2

KRTA
P13

−3

KRTA
P13

−4

KRTA
P15

−1

KRTA
P19

−7

KRTA
P2−

3

KRTA
P20

−2KRTA
P23

−1

KRTA
P26

−1

KRTA
P4−

1

KRTA
P4−

11

KRTA
P4−

12

KRTA
P4−

5

KRTA
P4−

7

KRTA
P4−

8

KRTA
P4−

9

KRTA
P5−

1

KRTA
P5−

11

KRTA
P5−

5KRTA
P5−

8

KRTA
P6−

3

KRTA
P8−

1

KRTA
P9−

1

KRTA
P9−

2

KRTA
P9−

9

KRTCAP2

KSR2

KTI1
2

KXD1

KYNU

L1
TD1

L2
HGDH

L3
M

BTL1

L3
M

BTL2

LA
CC1

LA
IR

1

LA
IR

2

LA
M

A1

LA
M

A5

LA
M

B1

LA
M

B3
LA

M
B4

LA
M

C2

LA
M

C3

LA
M

P2

LA
M

P5

LA
M

TO
R2

LA
NCL1

LA
NCL2

LA
P3

LA
PTM

4A

LA
PTM

5

LA
RGE2

LA
RP1B

LA
RP4B

LA
RP7

LA
RSLA

RS2

LA
S1L

LA
T

LA
TS1

LA
X1

LB
H

LB
R

LB
X1

LC
A5

LC
A5L

LC
AT

LC
E1A

LC
E1E

LC
E1FLC
E2A

LC
E3B

LC
E3D

LC
E4A

LC
E6A

LC
K

LC
LA

T1

LC
M

T1

LC
M

T2

LC
N12

LC
N9

LC
ORL

LC
P1

LC
TLC

TL

LD
B2

LD
B3

LD
LR

AD1

LD
LR

AD3

LE
FTY2

LE
LP

1

LE
M

D1

LE
M

D2LE
NEP

LE
NG1

LE
O1

LE
PR

LE
PREL4

LE
PROTL1

LG
ALS

12

LG
ALS

13

LG
ALS

14
LG

ALS
2

LG
ALS

3

LG
ALS

3B
P

LG
ALS

8

LG
ALS

9C LG
ALS

L

LG
R4

LG
R6

LG
SN

LH
CGR

LH
FP

LH
FPL1

LH
FPL3

LH
FPL5

LH
X1

LH
X2

LH
X4

LH
X5

LH
X6

LH
X9

LI
AS

LI
F

LI
FR

LI
G4

LI
LR

A2

LI
LR

B1

LI
LR

B4
LI

LR
B5

LI
M

2

LI
M

A1

LI
M

D1

LI
M

K1

LI
M

K2

LI
N28

B
LI

N37

LI
N9

LI
NC00

31
3

LI
NC00

52
1

LI
NC00

58
8

LI
NGO4

LI
NS1

LI
PA

LI
PC

LI
PILI
PJ

LI
PK

LI
PT2

LL
GL1

LL
GL2

LL
PH

LM
AN1

LM
AN2L

LM
BR1

LM
BRD2

LM
CD1

LM
F2

LM
LN

LM
NA

LM
NB2

LM
O2

LM
O3

LM
O7

LM
OD2LM

TK3

LN
PEP LO

R

LO
X

LO
XL2

LO
XL3

LO
XL4

LP
AR1

LP
AR4

LP
CAT

2
LP

GAT
1

LP
HN1

LP
IN

1
LP

O

LP
P

LP
XN

LR
AT

LR
CH1

LR
FN2

LR
FN4LR

FN5

LR
GUK

LR
IF

1

LR
IG

1

LR
IG

2

LR
IT

1
LR

IT
2

LR
IT

3

LR
P1

LR
P10

LR
P11

LR
P1B

LR
P2B

P

LR
P6

LR
P8

LR
R1

LR
RC1

LR
RC10

LR
RC14LR
RC15

LR
RC17

LR
RC19

LR
RC24

LR
RC27

LR
RC29

LR
RC31

LR
RC32

LR
RC34

LR
RC3B

LR
RC42 LR

RC46

LR
RC47

LR
RC55LR
RC56

LR
RC58

LR
RC6

LR
RC7

LR
RC71

LR
RC73

LR
RC8A

LR
RC8E

LR
RIQ

3

LR
RN1

LR
RN3

LR
RTM

2

LR
RTM

3

LR
RTM

4

LR
TM

1

LR
TO

M
T

LS
AM

P

LS
G1

LS
M

10

LS
M

14
B

LS
M

3

LS
M

4

LS
M

5

LS
M

6

LS
M

D1

LS
R

LT
B4R

2

LT
V1

LU
C7L

2

LU
C7L

3

LU
ZP4

LX
N

LY
6G

6D
LY

6G
6E

LY
6G

6FLY
6H

LY
6K

LY
9

LY
96

LY
G1

LY
N

LY
NX1

LY
PD1

LY
PD4

LY
PD5

LY
PD6B

LY
PLA

1

LY
PLA

2 LY
RM

5

LY
SM

D3
LY

SM
D4

LY
STLY

VE1

LY
ZL2

LY
ZL6
LZ

IC

LZ
TFL1

LZ
TR1

LZ
TS1

M
AB21

L2

M
ACC1

M
ACF1

M
AD1L

1

M
ADCAM

1 M
ADD

M
AF

M
AF1

M
AFGM

AGEA10

M
AGEA4

M
AGEA6

M
AGEA9B

M
AGEB1

M
AGEB10

M
AGEB18

M
AGEB2

M
AGEC3

M
AGED2

M
AGEE1

M
AGEH1

M
AGI2

M
AGOH

M
AK16

M
ALL

M
ALS

U1

M
AM

DC2

M
AM

DC4

M
AM

L2
M

AM
L3

M
AM

LD
1

M
AN2A

1

M
AN2C

1

M
ANSC1

M
AOB

M
AP1A

M
AP1L

C3B
2

M
AP1S

M
AP2

M
AP2K

2

M
AP2K

3

M
AP2K

5

M
AP3K

11

M
AP3K

12

M
AP3K

13

M
AP3K

14

M
AP3K

15

M
AP3K

2

M
AP3K

5

M
AP3K

8

M
AP4K

1

M
AP4K

2

M
AP4K

4

M
AP4K

5

M
AP7D

2

M
AP9

M
APK1

M
APK12

M
APK13

M
APK14

M
APK1I

P1L

M
APK4

M
APK6

M
APK7

M
APK8

M
APK8I

P3M
APKAP1

M
APKAPK3

M
APKAPK5

M
APRE1

M
APRE2

M
ARC1

M
ARC2

M
ARCH1

M
ARCH10

M
ARCH11M

ARCH3

M
ARCH4

M
ARCH8

M
ARCO

M
ARK1

M
ARK2

M
ARS2

M
ARVELD

3

M
AS1M

AS1L

M
ASP2

M
AST1

M
AST3

M
AST4

M
ASTL

M
AT

2A

M
AT

N1

M
AT

N2

M
AT

R3

M
AX

M
AZ

M
B

M
B21

D2

M
BD1 M

BD4

M
BD5

M
BD6

M
BLA

C1
M

BLA
C2

M
BNL1

M
BNL2

M
BOAT

1
M

BOAT
4

M
BOAT

7

M
BP

M
BTD1

M
BTPS1

M
BTPS2

M
C3R

M
C5R

M
CAM

M
CAT

M
CCC1

M
CCC2

M
CFD2

M
CHR2

M
CL1

M
CM

10

M
CM

4M
CM

5

M
CM

7

M
CM

8

M
COLN

2

M
COLN

3

M
CPH1

M
CRS1

M
CTP1

M
CU

M
DC1

M
DH1

M
DH2

M
DM

2

M
DN1

M
DP1

M
E2M
E3

M
EAF6

M
ED1

M
ED12M

ED12
L

M
ED13

M
ED13

L

M
ED14

M
ED16

M
ED17

M
ED19

M
ED20

M
ED22

M
ED23

M
ED25

M
ED4

M
EF2D

M
EGF10

M
EGF11M

EGF6

M
EGF8

M
EI1

M
EIO

B

M
EIO

C

M
EIS

1

M
EIS

3

M
ELK

M
EN1

M
EOX2

M
EP1A

M
EPCE

M
EPE

M
ET

M
ETA

P1

M
ETA

P1D

M
ETRN

M
ETTL1

M
ETTL1

1B

M
ETTL1

3
M

ETTL1
4

M
ETTL1

6

M
ETTL1

7

M
ETTL1

8
M

ETTL2
1C

M
ETTL2

2

M
ETTL2

A

M
ETTL4M
ETTL7

A

M
ETTL8

M
ETTL9

M
EX3B

M
FA

P1M
FA

P3

M
FA

P4

M
FA

P5

M
FF

M
FHAS1

M
FI2

M
FRP

M
FSD10

M
FSD12

M
FSD2A

M
FSD3

M
FSD4

M
FSD6

M
FSD6L

M
FSD7

M
FSD9

M
GA

M
GARP

M
GAT

4A

M
GAT

5

M
IA

M
IB

2
M

IC
A

M
IC

AL1

M
IC

ALL
1

M
IC

B

M
ID

1

M
ID

2

M
IE

R3

M
IN

A

M
IN

K1

M
IP

M
IP

EP

M
IS

12 M
IS

18
A

M
IS

18
BP1

M
IT

D1

M
IT

F

M
KI6

7I
P

M
KKS

M
KL1

M
KLN

1

M
KRN2M

LC
1

M
LE

C
M

LF
1

M
LF

2

M
LH

1

M
LK

L

M
LL

5

M
LL

T4

M
LL

T6

M
LN

R

M
LS

T8

M
LY

CD

M
M

AA

M
M

ADHC

M
M

E

M
M

P1

M
M

P10

M
M

P12

M
M

P13

M
M

P14

M
M

P15
M

M
P16

M
M

P17

M
M

P19

M
M

P2

M
M

P21

M
M

P24

M
M

P26

M
M

P27

M
M

P28

M
M

P3

M
M

P8

M
M

P9

M
M

RN1

M
M

S19

M
N1

M
ND1

M
NT

M
NX1

M
OB1A

M
OB2

M
OB4M

OBP

M
OCS1

M
OCS2

M
OG

M
OGAT

2

M
ON1A

M
ON1B

M
ON2

M
ORC2

M
ORF4L

2

M
ORN3

M
ORN5M

OSPD1

M
OV10

M
OV10

L1

M
PC1 M

PC2

M
PHOSPH10

M
PHOSPH6

M
PI

M
PL

M
PLK

IP M
PND

M
PO

M
PP6

M
PP7

M
PPED2

M
PRIP

M
PV17

L2

M
PZL2

M
R1

M
RAP

M
RAP2

M
RAS

M
RC1L

1

M
RC2

M
RE11

A

M
RFA

P1

M
RFA

P1L
1

M
RGPRD

M
RGPRF

M
RGPRX1

M
RGPRX2

M
RM

1

M
RO

M
ROH2B

M
RPL1

1

M
RPL1

2

M
RPL1

4

M
RPL1

5
M

RPL1
6

M
RPL2

M
RPL2

1
M

RPL2
2

M
RPL2

4

M
RPL2

7

M
RPL3

5
M

RPL3
7

M
RPL4

M
RPL4

5

M
RPL5

3
M

RPL5
4

M
RPL9M

RPS10

M
RPS12

M
RPS16

M
RPS21

M
RPS22

M
RPS25

M
RPS26 M

RPS27

M
RPS28

M
RPS30

M
RPS34

M
RPS7

M
RPS9

M
RVI1

M
S4A

1

M
S4A

3

M
S4A

4A

M
S4A

7

M
SANTD2

M
SANTD3

M
SGN1

M
SH5

M
SH6

M
SI1

M
SL1

M
SL2

M
SLN

M
SR1

M
SRA

M
SRB3

M
ST1 M

ST1R

M
ST4

M
STN

M
STO

1

M
T−C

O2

M
T−N

D2

M
T−N

D3
M

T−N
D4

M
T−N

D6

M
T1D

P

M
T1G

M
T1M

M
T1X

M
TA

3

M
TCH2

M
TCP1

M
TERF

M
TF1

M
TF2

M
TFR1

M
TG1

M
THFD2L

M
THFR

M
THFSD

M
TIF

2

M
TM

1

M
TM

R1

M
TM

R10
M

TM
R12

M
TM

R14
M

TM
R7M
TM

R8

M
TM

R9

M
TNR1B

M
TPA

P

M
TRR

M
TUS1M

UC13

M
UC17

M
UC19

M
UC20

M
UC21M

UC3A

M
UC4

M
UC5B

M
UC6

M
UM

1

M
USK

M
USTN1

M
UT

M
UTYH

M
VK

M
X1

M
X2

M
XD1

M
XD4

M
XRA7

M
YA

DM

M
YA

DM
L

M
YBBP1A

M
YBL1

M
YBPC1
M

YBPC3

M
YBPHL

M
YCBP2

M
YCT1

M
YD88

M
YF5

M
YF6

M
YH1

M
YH10

M
YH13

M
YH14

M
YH2

M
YH4

M
YH7

M
YH7B

M
YH8

M
YH9

M
YL1

M
YL1

0

M
YL1

2B

M
YL5

M
YLK

M
YLP

F

M
YNN

M
YO

15
A

M
YO

16

M
YO

18
A

M
YO

1B

M
YO

1E

M
YO

1F

M
YO

1G

M
YO

3A

M
YO

3B

M
YO

5A

M
YO

5B

M
YO

7A

M
YO

9A

M
YO

9B

M
YO

F M
YO

M
1

M
YO

M
3

M
YO

T

M
YO

Z1

M
YO

Z2

M
YPN

M
YPOP

M
YRIP

M
YT1

M
YT1L

M
ZT2B

N6A
M

T2

NAA11

NAA16

NAA20

NAA25

NAA30

NAA35

NAA40

NAA50

NAALA
D2

NAALA
DL2

NAB2

NABP2

NACAD

NACC1

NADSYN1

NAE1

NAGLU

NALC
N

NANOGNB

NANS

NAP1L
2

NAP1L
3

NAP1L
5

NAPEPLD

NAPG

NAPRT1
NAPSA

NARFL

NARS

NASP

NAT
1

NAT
16

NAT
8L

NAT
9

NAV2

NAV3

NAXD

NBEAL1

NBPF14

NBPF20
NBPF4

NBPF7

NBPF9

NBR2
NCALD

NCAM
1

NCAM
2NCAN

NCAPD2

NCAPH

NCBP1

NCF1

NCF2

NCK1

NCK2

NCKAP1

NCKAP1L

NCKAP5

NCKAP5L

NCLN

NCOA2

NCOA3

NCOA6

NCOA7

NCOR1

NCOR2

NDC1

NDC80

NDFIP
2

NDNF

NDOR1

NDRG1

NDRG4

NDST1
NDST3

NDUFA
1

NDUFA
13

NDUFA
2

NDUFA
6

NDUFA
7

NDUFA
9

NDUFA
F1

NDUFB2
NDUFB3

NDUFB4

NDUFB9
NDUFS1

NDUFS3 NDUFS7

NDUFS8
NDUFV3

NEBL

NECAB2

NECAP1

NECAP2

NEDD4

NEDD8

NEDD9

NEFH

NEGR1 NEK2

NEK3

NEK5

NEK9

NELL
1

NEO1

NESNET1

NETO
2

NEU3

NEU4

NEUROD1

NEUROD2

NEXN

NFA
TC1

NFA
TC2NFA

TC3

NFE2L
1

NFIA

NFIB

NFIC

NFKB2

NFKBIA

NFKBIB

NFKBID

NFKBIE
NFKBIL

1

NFKBIZ

NGB

NGDN

NGF

NGFR

NGLY
1

NHEJ1

NHLR
C1

NHLR
C3

NHP2

NHP2L
1

NHSL1

NHSL2
NIC

N1

NID
1

NIF
3L

1

NIN

NIN
J2

NIP
7

NIP
AL1

NIP
AL4

NIS
CH

NKAIN
1NKAIN

3

NKAIN
4

NKAPL

NKAPP1

NKIR
AS1

NKPD1NKTR

NKX2−
2

NKX2−
3

NKX3−
2

NKX6−
1

NKX6−
2

NLE
1

NLG
N2

NLN

NLR
C3

NLR
C4

NLR
C5

NLR
P10

NLR
P12 NLR

P14

NLR
P2

NLR
P3

NLR
P4

NLR
P7

NM
BR

NM
D3

NM
E6

NM
E8

NM
NAT

1
NM

NAT
2

NM
T1

NM
T2

NM
U

NOBOX

NOCT

NOL1
0

NOL1
1

NOL3

NOL4

NOL4
L

NOL7

NOL8

NOL9

NOLC
1

NOM
1

NOM
O1

NOM
O2

NOM
O3

NOP2
NOP56

NOP9

NOS1A
P

NOTCH1

NOTCH2

NOTCH3

NOTUM

NOX1

NOX3

NOX4

NOX5

NOXO1

NPA
S1

NPA
S4

NPA
T

NPC1

NPEPPS

NPHP1

NPHS2

NPL

NPLO
C4

NPM
1

NPM
3

NPNT

NPSR1−
AS1

NPTN

NPTX1

NPTXR

NPY1R

NPY2R

NPY4R

NR1D
2

NR1I
2

NR2C
1NR2C

2

NR2C
2A

P

NR2E
1

NR2F
1

NR2F
2

NR3C
1

NR4A
2

NR5A
2

NRAP

NRAS

NRBF2

NRBP1

NRBP2

NRDC

NREP

NRF1

NRG1

NRG4

NRL

NRN1

NRP2

NRSN1
NRXN1

NRXN3

NSD2

NSF

NSL1

NSM
AF

NSM
CE1
NSM

CE4A

NSRP1NSUN3

NSUN5

NSUN5P
1

NSUN7

NT5C
3

NT5D
C1

NT5D
C2

NT5D
C3

NT5E

NTA
N1

NTF3

NTHL1

NTM

NTM
T1

NTN1

NTN3
NTN4

NTNG1

NTRK2

NTRK3

NTSR1

NUCB1

NUCB2

NUDC

NUDCD3NUDT11

NUDT12

NUDT13

NUDT14

NUDT15

NUDT18

NUDT21NUDT4

NUDT5

NUDT6

NUDT8

NUF2

NUFIP
1

NUFIP
2

NUGGC

NUM
A1NUM

B

NUM
BL

NUP10
7

NUP15
3

NUP16
0

NUP20
5

NUP21
0L

NUP35
NUP54

NUP85
NUP93

NUPL2

NUPR1

NUS1

NVL

NW
D1

NXF2
NXF3

NXN

NXPE2NXPE3 NXPH2

NXPH4

NYNRIN

OAT
OAZ2

OAZ3

OBP2A
OBSL1

OCIA
D1

OCM
2

ODAM

ODF4

OFCC1

OGDH

OGDHL

OGFOD2

OGG1OIP
5

OLF
M

3
OLF

M
L1

OLF
M

L2
B

OLI
G3

OM
A1

OM
D

ONECUT2

ONECUT3

OPA
1

OPHN1

OPN1S
W

OPN4

OPRD1

OPRL1

OPTC

OR10
A2

OR10
A4

OR10
AD1

OR10
AG1

OR10
C1

OR10
D3

OR10
G3

OR10
G4

OR10
G7

OR10
G8

OR10
G9

OR10
H2

OR10
H3

OR10
H5

OR10
J1

OR10
J3

OR10
J5

OR10
K2

OR10
P1

OR10
Q1

OR10
R2

OR10
S1

OR10
T2

OR10
V1

OR10
W

1

OR10
X1

OR10
Z1 OR11

H12

OR11
H6

OR12
D2

OR13
A1

OR13
C2

OR13
C4

OR13
C5

OR13
C8

OR13
H1

OR14
A2

OR14
I1

OR14
K1

OR1A
1

OR1D
2

OR1D
4

OR1E
1

OR1I
1

OR1J
1

OR1J
2

OR1J
4

OR1L
3

OR1M
1

OR1N
1

OR1N
2

OR1S
2

OR2A
12

OR2A
2

OR2A
42

OR2A
7

OR2A
G1

OR2A
K2

OR2A
T4

OR2B
2

OR2B
3

OR2C
1

OR2C
3

OR2F
2

OR2G
6

OR2H
2

OR2J
3

OR2K
2

OR2L
13

OR2L
2

OR2L
3

OR2L
5

OR2L
8

OR2M
4

OR2M
5

OR2M
7

OR2T
2

OR2T
27

OR2T
29

OR2T
3

OR2T
34

OR2T
4

OR2T
5

OR2T
8

OR2V
1

OR2V
2

OR2W
1

OR4A
15

OR4A
47

OR4B
1

OR4C
11

OR4C
16

OR4C
46

OR4C
5

OR4D
9

OR4F
15

OR4F
17

OR4F
21

OR4F
6

OR4K
1

OR4K
17

OR4K
2

OR4K
5

OR4N
2

OR4N
4

OR4N
5

OR4S
1

OR51
A2

OR51
B4

OR51
B5

OR51
B6

OR51
F1

OR51
J1

OR51
L1

OR52
A1

OR52
A5

OR52
B2

OR52
B6

OR52
D1

OR52
E6

OR52
H1

OR52
I1

OR52
I2

OR52
N4

OR52
N5

OR52
R1

OR52
W

1

OR56
A1

OR56
A3

OR56
A4

OR56
A5

OR56
B4

OR5A
1

OR5A
2

OR5A
K2

OR5A
S1

OR5C
1

OR5H
1

OR5I
1

OR5J
2

OR5K
1

OR5K
4

OR5L
1

OR5M
9

OR5R
1

OR5T
3

OR5V
1

OR6B
3

OR6C
1

OR6C
68

OR6C
70

OR6C
74

OR6C
75

OR6C
76

OR6F
1

OR6K
2

OR6N
1

OR6S
1

OR6T
1

OR6X
1

OR6Y
1

OR7A
2P

OR7C
2

OR7E
24

OR7G
1

OR7G
2

OR7G
3

OR8B
12

OR8B
2

OR8B
3

OR8B
4

OR8B
8

OR8D
1

OR8D
2

OR8G
2

OR8H
1

OR8K
3

OR8U
1

OR9A
2

OR9A
4

OR9G
1

OR9I
1

OR9K
2

OR9Q
1

OR9Q
2

ORAOV1

ORC1

ORC2

ORC3

ORC5

ORM
1

ORM
2

ORM
DL2

OS9

OSBP

OSBPL1
0

OSBPL1
AOSBPL3 OSBPL6

OSBPL7

OSBPL8

OSBPL9

OSER1

OSM

OSM
R

OSR1

OST4

OTO
F

OTUB1
OTUD4

OTUD5

OTUD7B

OTX2

OVCH1 OVGP1

OVOL1

OXCT1
OXER1OXGR1

OXNAD1

OXR1

P2R
X4

P2R
X5P2R

X7

P2R
Y1

P2R
Y11P2R

Y2

P2R
Y4

P2R
Y6

P3H
2

P4H
A1

P4H
A3

P4H
B

P4H
TM

PA
BPC1L

PA
BPC3

PA
BPC4L

PA
BPC5

PA
BPN1

PA
CRG

PA
CS2

PA
CSIN

1

PA
DI1

PA
DI2

PA
DI4

PA
DI6

PA
EP

PA
FA

H1B
2

PA
FA

H2

PA
G1

PA
GE1

PA
GE3

PA
K1I

P1

PA
K2

PA
K5

PA
LB

2

PA
LL

D

PA
LM

PA
LM

3
PA

LM
DPA

M

PA
M

16

PA
N2

PA
NK1

PA
NK4

PA
NX1

PA
NX2

PA
NX3

PA
PD5

PA
PLN

PA
POLG

PA
PPA

PA
PPA

2

PA
QR4

PA
QR5

PA
QR7

PA
QR8

PA
QR9

PA
RD3

PA
RD6A PA

RG

PA
RK2

PA
RM

1

PA
RP10

PA
RP11

PA
RP12

PA
RP16

PA
RP3

PA
RP4

PA
RP6

PA
RP8

PA
SK

PA
TE4

PA
TL1PA
TL2

PA
X1

PA
X2

PA
X3

PA
X5

PA
X7

PA
X8

PA
XIP

1

PBLD

PBRM
1

PBX1

PBX3

PBXIP
1

PC

PCBD1

PCBP1

PCBP2

PCBP4

PCCB

PCDH10

PCDH12

PCDH15

PCDH17

PCDH18

PCDH20
PCDH9

PCDHA10

PCDHA11

PCDHA2

PCDHA3

PCDHA4

PCDHA5

PCDHA6

PCDHA7

PCDHA8

PCDHA9

PCDHAC1PCDHB1

PCDHB11
PCDHB13

PCDHB15

PCDHB16

PCDHB2

PCDHGA1

PCDHGA10

PCDHGA12

PCDHGA2

PCDHGA3

PCDHGA7

PCDHGB4

PCDHGB6

PCDHGB7

PCDHGC4

PCDHGC5

PCED1B

PCF11
PCGF1

PCGF2

PCID
2

PCK2
PCM

T1

PCM
TD1

PCNT

PCNX

PCNX4
PCOLC

E

PCOLC
E2

PCP2

PCSK7

PCYO
X1L

PCYT1B

PCYT2
PDC

PDCD1

PDCD2L

PDCD4

PDCD6

PDCD6I
P

PDCD7

PDCL

PDCL2

PDCL3

PDE11
A

PDE1CPDE2A

PDE3A

PDE3B

PDE4A

PDE7A

PDE7B

PDE9A

PDGFC

PDGFRL

PDHA1
PDHA2

PDHB

PDIA
3

PDILT

PDK1

PDK3
PDK4

PDLI
M

4

PDLI
M

5

PDP1

PDPK1

PDPN

PDSS1 PDSS2

PDYN

PDZD9

PDZK1I
P1

PDZRN4

PEA15

PEAK1

PEG10

PELO

PELP
1

PENK

PEPD

PERP

PES1

PEX1

PEX10

PEX11
A

PEX13 PEX2

PEX3

PEX5

PEX5L

PF4

PF4V
1

PFA
S

PFDN4

PFKFB3

PFKL

PFKM

PFN1

PGAM
1

PGAM
2PGAM

5

PGAP2

PGAP3

PGBD3

PGBD5

PGGT1B

PGK1

PGLY
RP2

PGLY
RP4

PGM
2PGPEP1

PGS1

PHACTR1

PHACTR2

PHACTR3

PHAX

PHB

PHB2

PHC1

PHC2

PHEX

PHF13

PHF15

PHF16

PHF19

PHF20

PHF21
A

PHF3
PHF6PHF7

PHF8

PHGDH

PHKA1

PHKB
PHKG2 PHLD

A1

PHLD
B3

PHLP
P2

PHOSPHO2

PHPT1

PHTF1

PHYH

PHYHIP

PI1
6PI3

PI4
K2A

PI4
KA

PI4
KAP1

PI4
KB

PIA
S2

PIA
S4

PIC
ALM

PIC
K1 PID

1

PID
D

PIF
1

PIF
O

PIG
B

PIG
C

PIG
G

PIG
L

PIG
N

PIG
O

PIG
Q

PIG
R

PIG
T

PIG
U

PIK
3A

P1

PIK
3C

2A

PIK
3C

3

PIK
3C

A

PIK
3C

D

PIK
3I

P1

PIK
3R

2

PIK
3R

4

PIL
RA

PIM
3

PIN
K1

PIN
X1

PIP

PIP
4K

2C

PIP
5K

1A

PIT
PNA

PIT
PNB

PIT
PNM

3

PIT
RM

1

PIT
X2

PIW
IL

1PIW
IL

3

PIW
IL

4

PJA
1

PKD1

PKD1L
1

PKD1L
3

PKD2

PKD2L
2

PKDCC

PKDREJ

PKHD1PKM
YT1

PKN2

PKN3

PKNOX1

PKNOX2
PKP1

PLA
1A

PLA
2G

15

PLA
2G

1B

PLA
2G

2A

PLA
2G

2D

PLA
2G

2E

PLA
2G

3

PLA
2G

4C

PLA
2R

1

PLA
A

PLA
C1

PLA
C8

PLA
C8L

1

PLA
G1

PLB
1 PLB

D2

PLC
B1

PLC
B2

PLC
B3

PLC
B4

PLC
D1

PLC
D3

PLC
D4

PLC
H1

PLC
L1

PLC
L2

PLC
XD1

PLC
XD2

PLC
XD3

PLC
Z1

PLD
2

PLD
3

PLD
4

PLD
5

PLE
C

PLE
KHA4

PLE
KHA7

PLE
KHB1

PLE
KHG2

PLE
KHG3

PLE
KHG4

PLE
KHG4B PLE

KHG6

PLE
KHH1

PLE
KHH2

PLE
KHO2 PLI

N2PLI
N4

PLI
N5

PLK
1 PLK

2

PLL
P

PLO
D2

PLS
CR2

PLS
CR4

PLV
AP

PLX
DC1

PLX
DC2

PLX
NA1 PLX

NC1

PM
20

D1

PM
CHL1

PM
CHL2

PM
EL

PM
M

1

PM
P22

PM
PCA

PM
S2

PNIS
R

PNLD
C1

PNLI
PRP1

PNLI
PRP3

PNM
AL1

PNPO

PNPT1

POC1A

POC5

PODN

PODXL
PODXL2

POLB

POLD
1

POLD
4

POLG

POLH

POLI

POLN

POLR
1A

POLR
1D

POLR
2A

POLR
2B

POLR
2F

POLR
2G

POLR
2H

POLR
2I

POLR
2J

3

POLR
2M

POLR
3C

POLR
3D POLR

3G
L

POLR
3H

POM
12

1
POM

12
1L

1P

POM
12

1L
2

POM
C

POM
T1

POM
T2

PON1

POP4

POPDC3

POTEC
POTED

POTEI

POTEJ

POU2F
1

POU2F
2

POU4F
1

POU4F
3

POU6F
2

PPA
2

PPA
N

PPA
N−P

2R
Y11

PPA
P2A

PPA
P2C

PPA
PDC1B

PPA
RA

PPA
RD

PPA
RG

PPA
RGC1B

PPDPFPPEF2

PPFIA
2

PPHLN
1

PPIB

PPID

PPIF

PPIG

PPIH

PPIL
4

PPIP
5K

1
PPL

PPM
1A

PPM
1D

PPM
1FPPM

1M

PPM
E1

PPOX

PPP1R
10

PPP1R
14

A

PPP1R
14

B

PPP1R
15

A

PPP1R
16

A
PPP1R

16
B

PPP1R
17

PPP1R
1A

PPP1R
26

PPP1R
2P

3

PPP1R
32 PPP1R

35

PPP1R
37

PPP1R
7

PPP1R
8

PPP1R
9B

PPP2C
A

PPP2C
B

PPP2R
2A

PPP2R
2B

PPP2R
3C PPP2R

4

PPP2R
5B

PPP2R
5C

PPP2R
5E

PPP3C
A

PPP3C
B

PPP3C
C

PPP3R
2

PPP4R
1PPP4R

4

PPP5C

PPP5D
1

PPP6C

PPP6R
1

PPRC1

PPT1PPTC7

PPW
D1

PPY

PQLC
3

PRAM
E

PRAM
EF17

PRAM
EF4

PRAM
EF5

PRAP1

PRB1
PRB3

PRB4

PRC1

PRDM
10 PRDM

13

PRDM
14

PRDM
2

PRDM
5

PRDX1

PRDX5

PREB

PRELI
D2

PREP

PRG2

PRIC
KLE

2

PRIC
KLE

3

PRIC
KLE

4

PRIM
1

PRIM
2

PRKAB1

PRKACB

PRKACG

PRKAG1

PRKAR2A

PRKAR2B

PRKCA

PRKCB

PRKCD

PRKCDBP

PRKCG

PRKCI

PRKCZ

PRKD1

PRKD3

PRKDC PRKG1

PRKG2

PRKRA

PRKRIP
1

PRKX

PRLH
R

PRM
T1

PRM
T2

PRM
T3

PRM
T7

PRM
T8

PRM
T9

PRND

PROCR

PRODH2

PROK1

PROK2

PROM
1

PROP1

PROS1

PROSC

PROX1

PROX2

PROZ

PRPF18

PRPF3

PRPF38
B

PRPF40
B

PRPS2

PRPSAP2

PRR14

PRR14
L

PRR5−
ARHGAP8

PRR5L

PRRC2A

PRRC2C

PRRG2

PRRG3PRRT1

PRRT2

PRRT3

PRRX1

PRSS16
PRSS22

PRSS23

PRSS27

PRSS3

PRSS35PRSS36

PRSS37
PRSS42

PRTG

PSAP

PSAT
1

PSEN2

PSENEN

PSG1

PSKH1 PSKH2

PSM
A6

PSM
A7

PSM
A8

PSM
B4
PSM

B5

PSM
B6

PSM
B7

PSM
C5

PSM
C6

PSM
D11

PSM
D12

PSM
D2

PSM
D5

PSM
D6

PSM
D8

PSM
D9

PSM
E1

PSM
G2

PSM
G3

PSORS1C
1

PSTPIP
1

PTCD2

PTCD3

PTCH2

PTDSS1

PTDSS2

PTGDR

PTGER1

PTGER3

PTGES2

PTGFR

PTGIR

PTGIS

PTGR1

PTGR2

PTGS2

PTH2

PTH2R

PTHLH

PTK2
PTK2B

PTK6

PTM
SPTN

PTP4A
2

PTPDC1

PTPLA
D2

PTPN11

PTPN12

PTPN13

PTPN14

PTPN18

PTPN2

PTPN22
PTPN6

PTPN9

PTPRC

PTPRCAP PTPRD

PTPRF

PTPRG

PTPRH

PTPRJ

PTPRM

PTPRN2

PTPRQ

PTPRR

PTPRU

PTTG1

PTTG2

PTX3

PUM
1

PURB

PUS1

PUS7

PVRL2

PW
P1

PW
P2

PW
W

P2APXDN

PXDNL

PXK

PXM
P2

PXM
P4

PXT1

PYCARD

PYCR2

PYDC2

PYGM

PYGO1
PYGO2

PYROXD2

PYYQDPR

QKI

QPCTL
QRIC

H1

QSER1

QSOX2

QTRTD1

R3H
CC1

R3H
CC1L

R3H
DM

4
R3H

DM
L

RAB11
FIP

1

RAB12

RAB13

RAB18

RAB19

RAB1B

RAB20 RAB23

RAB25

RAB27
A

RAB30

RAB33
A

RAB37

RAB38

RAB39
A

RAB39
B

RAB3B
RAB3C

RAB3D

RAB3I
L1

RAB3I
P

RAB40
C

RAB41

RAB42

RAB43

RAB4A

RAB4B

RAB6A

RAB6C

RAB9B

RABAC1

RABEPK
RABGEF1

RABGGTA

RABGGTB

RABL6

RAC2

RAD17

RAD21

RAD21
L1

RAD51
B

RAD51
D

RAD54
L2

RAE1

RAET1E
RAET1G

RAF1

RAI2

RALA
RALG

APA
2

RALG
DS

RALY

RALY
L

RAN

RANBP10

RANBP2

RANBP3

RANBP6

RANBP9

RANGAP1

RAP1A
RAP1G

AP

RAP1G
DS1

RAPGEF1

RAPGEF2

RAPGEFL1

RAPH1

RARB

RARRES2

RARS

RARS2

RASA2

RASA3

RASA4

RASD2

RASGEF1A

RASGEF1C

RASGRP1

RASGRP2

RASIP
1

RASL1
1ARASL1

1B

RASL1
2

RASSF1

RASSF2

RAVER1

RB1

RB1C
C1

RBAK

RBBP5

RBBP6

RBBP7

RBBP9

RBFOX2

RBFOX3

RBKS

RBL1

RBM
12

RBM
14

RBM
15RBM

15
B

RBM
17

RBM
20

RBM
22

RBM
23

RBM
25

RBM
27

RBM
28
RBM

34

RBM
39

RBM
4RBM
43

RBM
47

RBM
6

RBM
8A

RBM
S3

RBM
X

RBM
X2

RBM
XL2

RBM
XL3

RBP3

RBP4RBP5

RC3H
2

RCAN1

RCAN3

RCBTB1

RCBTB2

RCC2

RCCD1

RCL1

RCN1
RCN3

RCSD1

RCVRN

RDH10

RDH11

RDH13

RDH14

RDH16
RDH8

REC8

RECK

RECQL4

REEP2

REEP3

REEP5

REEP6

REG1A
REG3A

REG3GREG4

RELA

RELB

RELL
2

RELT

REM
1

REN

RENBP

REPS1

RERE

RERG

REST

RET

RETNLB

RETREG3

RETSAT

REV3L

REXO1

RFC1

RFFL

RFK

RFNG

RFPL1

RFPL4
A

RFPL4
B

RFT1

RFW
D3

RFX1

RFX2RFX3

RFX4
RFX5

RFX7

RFX8

RFXANK

RGAG1

RGL3

RGL4 RGM
A

RGN

RGPD1

RGPD2

RGPD3

RGPD4

RGR

RGS13

RGS16

RGS2RGS20

RGS22RGS5

RGS6
RGS7RGS8

RHAG
RHBDD1RHBDF1

RHBDF2 RHBDL3

RHEB

RHEBL1

RHNO1

RHOA

RHOBTB1

RHOF

RHOJ

RHOT1

RHOT2

RHOXF2
RIB

C1

RIC
8A

RIF
1

RIM
BP2

RIM
BP3

RIM
S3

RIO
K1

RIO
K3

RIP
K2

RIP
K4RIP

OR2

RIT
2

RLF

RLN
1

RLN
2

RM
ND5A

RM
ND5B

RNASE2

RNASE4

RNASE7

RNASEH2C

RNASEK

RNASEL

RNASET2

RND1

RND3

RNF10
3

RNF11
3A

RNF11
3B

RNF11
5

RNF12
1

RNF12
2

RNF12
3

RNF13

RNF13
0

RNF13
3

RNF13
8

RNF14
6

RNF14
8

RNF15
0

RNF15
7

RNF16
8RNF17

0

RNF18
0

RNF18
2

RNF18
3

RNF18
6

RNF19
A

RNF2

RNF20RNF20
8

RNF21
3

RNF21
4

RNF21
7

RNF22
2

RNF24

RNF26

RNF31

RNF32

RNF41

RNF43

RNF44

RNF7

RNLS

RNM
T

RNM
TL1

RNPEP

RNPS1

ROBO3
ROCK1ROGDI

ROM
1

ROPN1
ROPN1L

ROR2

RORA

ROS1

RP1L
1

RP9

RPA
3

RPA
4

RPA
IN

RPA
P1 RPA

P2RPE RPE65
RPGRIP

1L

RPIARPL1
0A

RPL1
4

RPL1
5

RPL1
8

RPL1
8A

RPL2
2

RPL2
2L

1
RPL2

3

RPL2
6

RPL2
9

RPL3

RPL3
1RPL3

6

RPL3
6A

RPL3
7

RPL3
9L

RPL4

RPL7

RPLP
0

RPN1
RPN2

RPP14RPP30

RPP38

RPRD2

RPS12

RPS15

RPS18RPS2

RPS20

RPS21

RPS25

RPS27

RPS29

RPS4X

RPS5

RPS6K
A2

RPS6K
A5

RPS6K
B1

RPS6K
B2

RPS8

RPTN

RPTO
R

RPUSD2

RQCD1

RRAD
RRAGB

RRAS

RRBP1

RREB1

RRM
1

RRM
2

RRP15 RRP8

RSF1

RSG1

RSL1
D1

RSPH1

RSPH10
B

RSPH10
B2

RSPH4ARSPH9
RSPO2

RTBDN

RTCA

RTF1

RTL1

RTL6

RTN4

RTN4I
P1

RTN4R

RTN4R
L1

RTN4R
L2

RTP3

RTP4

RUFY2

RUFY3

RUFY4

RUNDC1

RUNDC3B

RUNX2

RUSC1

RUSC2

RUVBL1

RW
DD2A

RW
DD2B

RXFP1

RXFP2

RXRB

RYBP

RYK
RYR3

S10
0A

10

S10
0A

14

S10
0A

4

S10
0A

7L
2

S10
0P

BP

S10
0Z

S1P
R4

S1P
R5

SAA2

SACS

SAGE1

SALL
1

SAM
D10

SAM
D11

SAM
D14

SAM
D3

SAM
D9

SAM
HD1SAM

SN1

SAP13
0

SAP18

SAP30

SARDH

SARM
1

SARS2

SASH1

SAT
2

SAV1

SBDS

SBF1

SBF2

SBSN SCAF1

SCAF8

SCAM
P1

SCAPER

SCARA3

SCARA5

SCARB1

SCARB2

SCARF1

SCCPDH
SCD

SCEL

SCFD1

SCFD2

SCG2

SCG5

SCGB2B
2

SCGB3A
2

SCGN

SCIN

SCM
H1 SCM

L1

SCM
L4

SCN2A
SCN3B

SCN4B

SCN5ASCN7A

SCN9A

SCNN1A

SCNN1B

SCNN1D

SCNN1G

SCOC

SCRIB

SCRN1
SCRN2SCRN3

SCRT2

SCUBE1

SCUBE2

SCYL2

SCYL3

SDC1

SDC2

SDC3

SDCBP

SDCCAG3

SDHD

SDK1

SDR16
C5

SDR39
U1SDR9C

7

SDSL

SEC11
A

SEC13

SEC14
L2

SEC14
L3

SEC14
L5

SEC16
A

SEC22
A

SEC23
A

SEC23
B

SEC23
IP

SEC24
A

SEC24
B

SEC24
C

SEC31
B

SEC62

SECIS
BP2

SECIS
BP2L

SEL1
L2

SELE
SELE

NBP1

SELE
NOP

SELL

SELP
LG

SEM
A3A

SEM
A3B SEM

A3C

SEM
A3E

SEM
A4C

SEM
A4D

SEM
A4G

SEM
A5A

SEM
A6A

SEM
A6C

SEM
G1

SENP5

SEPSECS

SEPT1SEPT10

SEPT12
SEPT14

SEPT2
SEPT4

SEPT6SEPT7

SEPT9

SERAC1

SERGEF

SERHL2

SERIN
C1

SERIN
C2

SERIN
C5

SERP1

SERPIN
A1

SERPIN
A10

SERPIN
A12

SERPIN
A4

SERPIN
A5

SERPIN
A7

SERPIN
B1

SERPIN
B10

SERPIN
B11 SERPIN

B13

SERPIN
B2

SERPIN
B3

SERPIN
B4

SERPIN
B9

SERPIN
D1

SERPIN
E2

SERPIN
I1

SERPIN
I2

SERTA
D1

SERTA
D2

SERTM
1

SESN2

SESN3

SESTD1

SET

SETBP1

SETD3

SETD9

SETM
AR

SEZ6L

SF1

SF3A
1

SF3A
2

SF3B
2

SFI1

SFPQ

SFR1

SFSW
AP

SFT2D
1

SFTPA
1

SFTPC

SFXN2

SFXN3

SFXN4

SGCB
SGCD

SGCGSGK3

SGO2

SGPL1

SGSM
3

SGTB

SH2B
3

SH2D
2A

SH2D
3ASH2D

3C

SH2D
5

SH3B
GR

SH3B
P5L

SH3D
21

SH3G
L1

SH3G
L2

SH3G
LB

2

SH3P
XD2ASH3P

XD2B

SH3T
C2

SH3Y
L1

SHARPIN

SHB

SHC3

SHC4

SHCBP1L

SHH

SHIS
A4

SHIS
A5

SHIS
A6

SHKBP1

SHM
T2

SHOX2

SHPK

SHPRH

SHQ1

SHROOM
3

SI

SIA
E

SIA
H1

SIA
H3

SID
T1

SIG
LE

C10

SIG
LE

C14

SIG
LE

C15

SIG
LE

C16

SIG
LE

C6
SIG

LE
C8

SIG
LE

C9

SIG
M

AR1

SIK
1

SIL
1

SIM
1

SIM
C1

SIR
PA

SIR
PD

SIR
PG

SIR
T2

SIR
T5

SIR
T7

SIT
1

SIX
2

SIX
3

SKA1SKA3

SKAP1

SKOR1

SKOR2

SKP1

SKP2
SLA

SLA
IN

1SLA
M

F7

SLA
M

F8

SLB
P SLC

10
A4 SLC

10
A7

SLC
11

A1

SLC
12

A1

SLC
12

A2

SLC
12

A4

SLC
12

A7

SLC
12

A8
SLC

13
A2

SLC
13

A4 SLC
13

A5
SLC

14
A1

SLC
14

A2

SLC
15

A1

SLC
15

A2

SLC
15

A4 SLC
15

A5

SLC
16

A10

SLC
16

A11

SLC
16

A13

SLC
16

A14

SLC
16

A5

SLC
16

A6

SLC
16

A7SLC
16

A8

SLC
16

A9

SLC
17

A2

SLC
17

A5

SLC
17

A8

SLC
17

A9

SLC
18

B1

SLC
19

A2SLC
19

A3

SLC
1A

1

SLC
1A

4SLC
22

A12

SLC
22

A13

SLC
22

A15

SLC
22

A16

SLC
22

A2

SLC
22

A23 SLC
22

A24

SLC
22

A3

SLC
22

A5

SLC
22

A6

SLC
22

A9

SLC
23

A1

SLC
23

A2

SLC
24

A3
SLC

24
A4

SLC
24

A5

SLC
25

A14

SLC
25

A15

SLC
25

A20

SLC
25

A21

SLC
25

A23

SLC
25

A24

SLC
25

A25

SLC
25

A27

SLC
25

A28

SLC
25

A30

SLC
25

A33

SLC
25

A34

SLC
25

A35

SLC
25

A36

SLC
25

A42

SLC
25

A43

SLC
25

A45

SLC
25

A47

SLC
25

A51

SLC
25

A52SLC
25

A53

SLC
26

A10

SLC
26

A11

SLC
26

A3
SLC

26
A4

SLC
26

A7

SLC
27

A3

SLC
27

A6

SLC
28

A2

SLC
29

A1

SLC
29

A2

SLC
29

A4

SLC
2A

10

SLC
2A

11

SLC
2A

12 SLC
2A

13

SLC
2A

2

SLC
2A

4R
G

SLC
2A

5

SLC
2A

6

SLC
2A

9

SLC
30

A1

SLC
30

A3

SLC
30

A5

SLC
30

A6SLC
30

A7

SLC
31

A2

SLC
34

A1
SLC

34
A2

SLC
35

A2

SLC
35

A4

SLC
35

A5

SLC
35

B4

SLC
35

D2

SLC
35

F2

SLC
35

F3

SLC
35

F5

SLC
35

G2

SLC
35

G3

SLC
36

A1

SLC
36

A3

SLC
36

A4

SLC
37

A1
SLC

38
A1

SLC
38

A10

SLC
38

A2

SLC
38

A5

SLC
38

A7

SLC
39

A1

SLC
39

A10
SLC

39
A14

SLC
39

A2

SLC
39

A3

SLC
39

A4

SLC
39

A5

SLC
3A

2
SLC

40
A1

SLC
41

A1

SLC
41

A2

SLC
43

A1

SLC
43

A3

SLC
44

A1

SLC
44

A5

SLC
45

A1

SLC
46

A2SLC
48

A1
SLC

4A
1

SLC
4A

11

SLC
4A

1A
P

SLC
4A

5
SLC

4A
7

SLC
52

A1

SLC
52

A3

SLC
5A

1

SLC
5A

10

SLC
5A

3

SLC
5A

5

SLC
5A

6

SLC
5A

9

SLC
6A

12

SLC
6A

13

SLC
6A

14

SLC
6A

15

SLC
6A

16

SLC
6A

19

SLC
6A

2

SLC
6A

20

SLC
6A

4

SLC
6A

7

SLC
6A

8

SLC
6A

9

SLC
7A

1

SLC
7A

10

SLC
7A

13

SLC
7A

14

SLC
7A

3

SLC
7A

4

SLC
7A

5
SLC

7A
6

SLC
7A

7

SLC
9A

1

SLC
9A

3

SLC
9A

3R
1

SLC
9A

3R
2

SLC
9A

4

SLC
9A

7

SLC
9A

8

SLC
9A

9

SLC
9C

1

SLC
O1A

2

SLC
O1B

1

SLC
O1B

3

SLC
O1C

1

SLC
O4A

1

SLF
N11

SLF
N12

L

SLF
N13

SLI
T1

SLI
T2

SLI
TRK4

SLI
TRK6SLK

SLM
AP

SLT
M

SLX
1B

SLX
4

SM
AD1

SM
AD2

SM
AD3

SM
AD7

SM
AD9

SM
AP1

SM
AP2

SM
ARCA1

SM
ARCA4

SM
ARCC1

SM
ARCD2

SM
ARCD3

SM
ARCE1

SM
C1A SM

C1B

SM
C2

SM
C5

SM
CP

SM
CR7

SM
CR7L

SM
CR8

SM
G5

SM
G7

SM
G9

SM
NDC1

SM
OC1

SM
OC2

SM
OX

SM
PD1

SM
PD4

SM
PDL3

A

SM
R3A

SM
R3B

SM
TN

SM
UG1

SM
URF1

SNAP25

SNAP29

SNAP47

SNAPC1

SNAPC4

SND1

SNED1

SNF8

SNIP
1

SNN

SNRNP35

SNRNP48

SNRPA

SNRPB
SNRPC

SNTA
1

SNTB2

SNTG1

SNUPN

SNURF

SNW
1

SNX1

SNX11 SNX13

SNX15

SNX16

SNX17

SNX19

SNX2

SNX22

SNX24

SNX27

SNX29

SNX3

SNX4

SNX5

SNX6
SNX7

SNX8

SNX9

SOBP SOCS4

SOCS5

SOCS7

SOD1
SOD2

SOGA2

SOLH

SON

SORBS1

SORBS2

SORCS2

SORD

SORL1

SOS1

SOS2

SOW
AHB

SOX10

SOX12

SOX13

SOX15

SOX3

SOX30

SOX4

SOX5

SOX8 SP10
0

SP11
0

SP3

SP6

SP7

SPA
17

SPA
CA1

SPA
CA3SPA

CA7

SPA
G11

A

SPA
G11

B

SPA
G7

SPA
G8

SPA
G9

SPA
NXD

SPA
NXN2

SPA
NXN3

SPA
RC

SPA
RCL1

SPA
ST

SPA
TA

1

SPA
TA

13

SPA
TA

16

SPA
TA

17
SPA

TA
18

SPA
TA

21

SPA
TA

24

SPA
TA

3

SPA
TA

4

SPA
TA

5L
1

SPA
TA

6

SPA
TA

8
SPA

TA
9

SPA
TC1

SPA
TS2

SPC24

SPCS2

SPDYA

SPDYC

SPDYE2SPDYE4

SPECC1L
SPEF2

SPEG

SPEM
1

SPEN

SPESP1

SPG11

SPG20

SPHK1

SPHKAP

SPI1

SPIN
1

SPIN
K1

SPIN
K2

SPIN
K5

SPIN
T3

SPIR
E1

SPN

SPNS1

SPOCD1 SPOCK2

SPON1

SPON2

SPOPL

SPP1

SPP2

SPPL2
B

SPPL2
C

SPPL3

SPR

SPRED1

SPRED2

SPRR3

SPRTN

SPRY2

SPRY4

SPRYD7

SPSB2

SPTB

SPTBN1

SPTBN4

SPTLC
3

SPTSSB

SPTY2D
1

SRA1

SRC

SRD5A
2

SRD5A
3

SREBF1

SREK1I
P1
SRM

S

SRP72

SRPK1

SRPK2

SRPRB

SRPX

SRPX2

SRR

SRRM
1

SRRM
2

SRRM
4

SRRT

SRSF1

SRSF10

SRSF11

SRSF2

SRSF4

SRSF9

SSB

SSBP3

SSBP4

SSFA
2

SSH1

SSH2

SSPN

SSR2

SSTR1

SSTR4
SSTR5

SSU72

SSX3
SSX4

SSX7

ST3G
AL2

ST3G
AL4

ST3G
AL5 ST6G

AL1

ST6G
AL2

ST6G
ALN

AC1

ST6G
ALN

AC2

ST6G
ALN

AC3

ST6G
ALN

AC4
ST8S

IA
2

ST8S
IA

3

ST8S
IA

4

STA
B2

STA
C2

STA
G1

STA
M

STA
M

2

STA
M

BP

STA
M

BPL1

STA
P1

STA
P2

STA
RD10

STA
RD3

STA
RD3N

L

STA
RD4

STA
RD7

STA
RD8

STA
RD9

STA
T2

STA
T4

STA
T5B

STA
TH

STBD1

STC2

STEAP3

STIL

STIM
1

STIM
2

STIP
1

STK16

STK24

STK25

STK32
A

STK32
B

STK32
C

STK35

STK36

STK4

STKLD
1

STM
N1

STM
N3

STM
N4

STO
MSTO
M

L3

STO
N2

STPG4

STRA8

STRADA

STRN

STRN3

STRN4

STX12

STX5

STX8

STXBP2

STXBP5
STXBP6

SUB1

SUCLA
2

SUCLG
1

SUCLG
2

SUCO

SUFU

SUGP1

SUGP2

SULT
1A

2

SULT
1A

3
SULT

1B
1

SULT
1C

2

SULT
2B

1

SULT
6B

1

SUM
F1

SUM
F2

SUM
O1

SUM
O2

SUN2

SUN5

SUPT5H

SUPT6H

SUPT7L

SURF2

SUSD4

SUSD5

SUV39
H2

SUV42
0H

2 SV2C

SVEP1

SVILSVOPL

SW
AP70SW

I5

SW
SAP1

SYCE1

SYCP2L

SYCP3

SYF2

SYK

SYM
PK

SYN2

SYN3

SYNC

SYNE1

SYNE2

SYNGR2

SYNJ1

SYNJ2

SYNPO2

SYNPO2LSYNPR

SYNRG
SYP

SYT12

SYT13

SYT14

SYT17

SYT2

SYT5

SYT6

SYT9

SZRD1

SZT2

TA
AR1

TA
AR2

TA
AR5

TA
AR6

TA
AR8

TA
B2

TA
B3

TA
CC1

TA
DA1

TA
DA2A

TA
DA2B

TA
DA3

TA
F1

TA
F15

TA
F1L

TA
F2

TA
F4

TA
F4B

TA
F5

TA
F6L

TA
F7

TA
GLN

TA
GLN

3

TA
LD

O1

TA
OK1

TA
OK3

TA
P1

TA
PBPLTA

RBP2

TA
RS

TA
RSL2

TA
S1R

1

TA
S1R

3

TA
S2R

1

TA
S2R

14

TA
S2R

16

TA
S2R

19TA
S2R

3

TA
S2R

30TA
S2R

39

TA
S2R

40
TA

S2R
41

TA
S2R

5

TA
S2R

50

TA
S2R

8

TA
SP1

TA
TDN1

TA
TDN3

TA
X1B

P1

TBC1D
10

A
TBC1D

10
B

TBC1D
14

TBC1D
15

TBC1D
17

TBC1D
19

TBC1D
22

B

TBC1D
3

TBC1D
30

TBC1D
8B

TBC1D
9

TBCB

TBCC
TBCD

TBCEL

TBK1TBL1
X

TBL2

TBL3

TBRG1

TBRG4

TBX18

TBX2

TBX21

TBX3

TBX4

TBX5

TBX6

TBXAS1

TC2N

TCAP

TCEAL6TCEANC

TCEB1

TCEB3B

TCF23

TCF4

TCF7L
1

TCFL5

TCHHL1

TCIR
G1

TCOF1

TCP1

TCP10
L

TCP10
L2

TCP11

TCTE1

TCTN1

TCTN2

TDH

TDP2

TDRD1

TDRD3
TDRD7

TDRD9 TEAD2

TEC

TECPR2

TECR

TECTB

TEKT1
TEKT2

TEKT3

TELO
2

TEN1TENM
3

TEP1

TEPPTERF2I
P

TERT

TES
TESK2TET1

TEX11

TEX13
B

TEX19

TEX2

TEX26

TEX26
1

TEX26
4

TEX30

TEX35

TF

TFA
M

TFA
P2B

TFA
P2D

TFA
P4

TFCP2

TFDP1

TFF2

TFF3

TFPT

TFRC

TGDS

TGFATGFBI

TGFBR1
TGIF

1

TGIF
2

TGM
1

TGM
2

TGM
3

TGM
5

TGM
6

TGOLN
2

TGS1

THAP1

THAP4

THAP5

THAP7

THBS1
THBS2

THBS3

THEG

THEM
5

THNSL1

THOC1

THOC2

THOC3

THPO

THRA

THRAP3

THRB

THSD1

THSD7A

THY1

THYN1 TIA
1

TIA
F1

TIA
M

1

TIA
M

2

TIC
AM

1

TIC
AM

2TIC
RR

TIE
1

TIFA

TIG
D4

TIG
D7

TIG
IT

TIM
M

13

TIM
M

17
A

TIM
M

21

TIM
M

22

TIM
M

23

TIM
M

8A

TIM
M

8B

TIM
M

9

TIM
P2

TIN
AGL1

TIN
F2

TJP
1

TK1

TK2

TKT

TLC
D1

TLE
1

TLE
2

TLE
6

TLK
2

TLL
1

TLL
2

TLN
1

TLR
10

TLR
2

TLR
3

TLR
4

TLR
8

TLX
2

TM
2D

2

TM
2D

3

TM
4S

F19

TM
4S

F20

TM
7S

F3

TM
9S

F2

TM
A16

TM
BIM

1

TM
BIM

4

TM
C1

TM
C2

TM
C8

TM
CC1

TM
CO4

TM
CO5A

TM
CO6

TM
ED1

TM
ED2

TM
ED7

TM
EM

10
0

TM
EM

10
6A

TM
EM

10
6B

TM
EM

10
8

TM
EM

11
0

TM
EM

12
0A

TM
EM

12
0BT

M
EM

12
8

TM
EM

13
1

TM
EM

13
1L

TM
EM

13
2B

TM
EM

13
2C

TM
EM

13
3

TM
EM

13
5

TM
EM

13
6

TM
EM

13
8TM

EM
13

9TM
EM

14
1

TM
EM

14
3

TM
EM

14
5

TM
EM

15
1ATM

EM
16

0

TM
EM

16
1B

TM
EM

16
3

TM
EM

16
5

TM
EM

16
7A

TM
EM

16
7B

TM
EM

16
8

TM
EM

17

TM
EM

17
1

TM
EM

17
3

TM
EM

17
7

TM
EM

17
8A

TM
EM

17
9

TM
EM

18
1

TM
EM

18
4A

TM
EM

18
4B

TM
EM

18
5A

TM
EM

19
1A

TM
EM

19
4A

TM
EM

19
6

TM
EM

20
0C

TM
EM

21
3

TM
EM

21
6

TM
EM

22
0TM

EM
22

3
TM

EM
22

5

TM
EM

23
9

TM
EM

24
6

TM
EM

25

TM
EM

26
0

TM
EM

31

TM
EM

33

TM
EM

35

TM
EM

38
B

TM
EM

39
B

TM
EM

43
TM

EM
44

TM
EM

45
A

TM
EM

47

TM
EM

53

TM
EM

55
A

TM
EM

56

TM
EM

59
L

TM
EM

60

TM
EM

63
A

TM
EM

63
B

TM
EM

63
C

TM
EM

64

TM
EM

65

TM
EM

67TM
EM

68TM
EM

69

TM
EM

70

TM
EM

72

TM
EM

87
A

TM
EM

87
B

TM
EM

89

TM
EM

9

TM
EM

91

TM
EM

95

TM
EM

98 TM
EM

99

TM
EM

9B

TM
IG

D1

TM
OD1

TM
PO

TM
PPE

TM
PRSS11

ATM
PRSS11

B

TM
PRSS11

F

TM
PRSS12

TM
PRSS13TM

PRSS15

TM
PRSS5

TM
PRSS7

TM
SB15

A

TM
TC3TM

TC4

TM
X1

TM
X3TM
X4

TNFA
IP

1

TNFA
IP

3

TNFA
IP

6

TNFA
IP

8L
2

TNFA
IP

8L
3

TNFRSF10
A

TNFRSF10
C

TNFRSF10
D

TNFRSF11
ATNFRSF11

B

TNFRSF13
B

TNFRSF21

TNFRSF6B

TNFRSF9

TNFSF12
−T

NFSF13

TNFSF13

TNFSF14

TNFSF4

TNFSF9

TNIP
1

TNIP
2

TNK1

TNN

TNNI1
TNNI3

TNP2

TNPO3

TNRC18

TNRC6A

TNRC6B
TNRC6C

TNS3

TNS4

TO
M

1

TO
M

M
22

TO
M

M
40

L

TO
NSL

TO
P2B

TO
PBP1

TO
PORS

TO
R1B

TO
R3A

TO
X

TO
X2

TO
X3

TP53
BP2

TP53
I1

1

TP53
I1

3

TP53
I3

TP53
IN

P1

TP53
TG5

TP73

TP73
−A

S1

TPD52
L2

TPGS2

TPH1

TPI1

TPK1

TPM
2

TPM
3

TPM
4

TPM
T

TPO

TPP1
TPP2

TPPP3

TPRKB

TPSB2

TPSD1

TPT1

TPTE2

TPX2

TRA2A

TRABD2A

TRABD2B

TRAF2

TRAF3I
P3

TRAF6

TRAFD1

TRAIP

TRAK1

TRAP1

TRAPPC11

TRAPPC2

TRAPPC3 TRAPPC6A

TRAPPC9

TRBC1

TRDC

TRDM
T1

TREM
1

TREM
L1

TRERF1

TRH

TRHR

TRIB
3

TRIM
13

TRIM
15

TRIM
17

TRIM
21TRIM

23

TRIM
24

TRIM
25

TRIM
26

TRIM
28

TRIM
34

TRIM
35

TRIM
36

TRIM
37
TRIM

44

TRIM
45

TRIM
46

TRIM
49

B
TRIM

54

TRIM
58

TRIM
60

TRIM
64

B

TRIM
71

TRIM
73

TRIM
8

TRIM
9

TRIM
L2

TRIP
11

TRIP
12

TRIP
4

TRIT
1

TRM
T1

TRM
T10

C

TRM
T11

TRM
T11

2

TRM
T13

TRM
T2B

TRM
T61

A

TRM
U

TROAP

TRPA
1

TRPC3
TRPC7

TRPM
1

TRPM
4

TRPM
5

TRPM
6

TRPM
7

TRPM
8

TRPV1

TRPV2

TRPV3

TRPV4

TSC1

TSC2

TSC22
D1

TSEN2

TSG10
1

TSGA13TSHZ3
TSLP

TSNAXTSPA
N11

TSPA
N15

TSPA
N17

TSPA
N2

TSPA
N31

TSPA
N32TSPA

N6

TSPA
N8

TSPA
N9

TSPOAP1

TSPYL1

TSPYL4

TSR2

TSR3

TSSC1

TSSC4
TSSK1BTSSK3

TSSK6

TTC12

TTC13 TTC17TTC21
B

TTC23

TTC23
L

TTC28

TTC29
TTC30

B TTC31

TTC34

TTC37

TTC39
A

TTC39
B

TTC39
C

TTC7ATTC7B

TTC9

TTC9B

TTF1

TTF2

TTK

TTL

TTLL
2

TTLL
3

TTLL
5

TTLL
6

TTLL
7

TTLL
8

TTLL
9

TTPA
L

TTYH1

TUBA3C

TUBA3D

TUBA3E

TUBA4A

TUBA8

TUBB1

TUBB2B

TUBB3

TUBB4A

TUBB4BTUBD1

TUBE1

TUBG1
TUBGCP5

TUFT1

TULP
2

TULP
3TULP

4

TUSC2

TW
F2

TW
IS

T1

TW
IS

TNB

TXLN
B

TXN
TXNDC11

TXNDC12

TXNDC2

TXNDC5

TXNL1

TXNL4
A

TXNRD1

TXNRD2

TYK2

TYM
S

TYRO3

TYW
1

TYW
1B

TYW
3

U2A
F1

U2S
URP

UACA

UBA3

UBA5UBA52

UBA6

UBAC1

UBAP2

UBAP2L

UBASH3B

UBC

UBD

UBE2C

UBE2E
1

UBE2I

UBE2J
2

UBE2L
6

UBE2Q
2

UBE2T

UBE2V
2

UBE3A

UBE3B
UBE3C

UBE3D

UBE4B

UBIA
D1

UBL3

UBL4
B

UBL5
UBLC

P1

UBN1

UBN2
UBP1

UBQLN
1 UBQLN

3

UBQLN
L

UBR1

UBR2

UBR3

UBR4

UBTD2
UBXN11

UBXN8

UCHL3

UCK1

UCK2

UCN2

UCP2

UCP3

UFD1L

UFL1

UFSP1

UFSP2

UGCG

UGDH

UGGT1

UGP2

UGT1A
10

UGT1A
3

UGT1A
4

UGT1A
5

UGT1A
6
UGT1A

9

UGT2A
1

UGT2A
3

UGT2B
10

UGT2B
17

UGT2B
4
UGT3A

1
UGT8

UHM
K1

UHRF1B
P1

UHRF1B
P1L

ULB
P3

ULK
4

UM
PS

UNC11
9

UNC11
9B

UNC13
C

UNC13
D

UNC5A
UNC5C

L

UNC79

UNC93
A

UNK

UPF1

UPF3A

UPF3B

UPP1UPP2

UQCR11

UQCRB

UQCRC1

UQCRC2

URGCP

URI1

UROD

USH2A

USP10

USP13
USP16

USP2

USP20

USP22

USP24

USP26

USP27
X

USP29

USP30

USP31

USP32
USP34

USP39

USP40

USP41

USP43

USP44USP49

USP50

USP6

USP6N
L

USP7

USP8

USPL1

UTP14
C

UTP15UTP18

UTP20
UTP23

UTP3

UTS2R

UVRAG

VA
C14

VA
M

P3

VA
M

P4

VA
M

P7

VA
NGL2

VA
RS

VA
RS2

VA
SH1

VA
SH2

VA
SNVA

T1L

VA
V1 VA

V3

VA
X1

VBP1

VCL

VCPIP
1

VDAC1

VDR

VEGFA

VEGFC

VGLL
1VGLL

2

VGLL
3

VGLL
4

VIL
1

VIL
L

VIM
P

VIP
AS39

VIP
R1

VIP
R2

VIR
M

A

VIT

VKORC1

VLD
LR

VN1R
1

VN1R
2

VN1R
4

VNN2

VPRBP

VPS13
A

VPS13
B

VPS13
D

VPS18

VPS26
B

VPS35

VPS36

VPS37
AVPS37

B

VPS39

VPS41

VPS45

VPS4A

VRK2

VSIG
10

VSIG
10

LVSIG
8 VSNL1

VSTM
2AVSTM

2L
VSX2

VTI1
B

VTN

VW
A5B

1

VW
A5B

2

VW
A7

VW
CE

VW
DE

VW
F

W
APA

L

W
ARS2

W
AS

W
ASF1

W
ASH2P

W
ASHC2C

W
BP11

W
BSCR16

W
BSCR17

W
BSCR22

W
DFY1

W
DFY4

W
DHD1

W
DPCP

W
DR12

W
DR13
W

DR17

W
DR20

W
DR25

W
DR33

W
DR34

W
DR35

W
DR37

W
DR4

W
DR45

W
DR49

W
DR54

W
DR59

W
DR6

W
DR64

W
DR66

W
DR67

W
DR72W
DR73

W
DR75

W
DR76

W
DR78

W
DR83

OS

W
DR85

W
DR90

W
DSUB1

W
DTC1

W
FDC12

W
FDC5

W
FDC6

W
FDC8

W
HAM

M

W
HAM

M
P3

W
HRN

W
HSC1L

1

W
HSC2

W
IP

F1

W
IP

F3

W
IP

I1

W
IS

P2

W
IS

P3
W

LS

W
NK1

W
NK2W

NK3

W
NK4

W
NT1

W
NT11

W
NT2

W
NT2B W

NT3A

W
NT6

W
NT7A

W
NT8A

W
RAP53

W
RNIP

1

W
SB2

W
SCD1

W
T1−

AS

W
TA

P

W
W

P1

W
W

TR1

XAB2

XAF1

XBP1

XCR1

XIA
P

XIR
P2

XK

XKR3

XKR6

XPC

XPNPEP1

XPNPEP2

XPNPEP3

XPO6XPR1

XRCC5XRCC6

XRN1

XRN2

XRRA1

XYLB

XYLT
1

XYLT
2 YA

E1D
1

YA
RS

YBEY

YBX1

YEAT
S4

YIF
1B

YIP
F1

YIP
F2

YIP
F3

YIP
F6

YJE
FN3

YKT6

YLP
M

1

YM
E1L

1

YPEL4

YTHDC2

YW
HAB

YW
HAZ

YY1

YY1A
P1

YY2

ZACN

ZADH2

ZBED2ZBED4

ZBED5

ZBED9

ZBP1

ZBTB16

ZBTB20

ZBTB22

ZBTB24

ZBTB25
ZBTB3

ZBTB33

ZBTB39

ZBTB4

ZBTB41

ZBTB44

ZBTB48

ZBTB49

ZBTB5

ZBTB7B

ZBTB8O
S

ZBTB9

ZC2H
C1AZC2H

C1C

ZC3H
11

A

ZC3H
12

A

ZC3H
12

B
ZC3H

13

ZC3H
14

ZC3H
15

ZC3H
4 ZC3H

7B

ZC3H
AV1

ZC3H
C1

ZC4H
2

ZCCHC12

ZCCHC14

ZCCHC16

ZCCHC17ZCCHC2

ZCCHC24

ZCCHC4

ZCCHC7

ZCCHC8

ZCW
PW

1

ZCW
PW

2
ZDBF2

ZDHHC11

ZDHHC12

ZDHHC13

ZDHHC15

ZDHHC16

ZDHHC17

ZDHHC19
ZDHHC2

ZDHHC3

ZDHHC7

ZDHHC8ZDHHC8P
1

ZEB1

ZEB2

ZER1

ZFA
ND2B

ZFHX3

ZFHX4

ZFP1

ZFP3

ZFP36
L2

ZFP41
ZFP42

ZFP82

ZFP91

ZFRZFR2

ZFYVE16

ZFYVE19

ZFYVE20

ZFYVE26

ZFYVE27

ZFYVE28

ZFYVE9

ZG16

ZG16
B

ZGPA
T

ZGRF1

ZHX2

ZHX3

ZIC
2

ZIK
1

ZIM
2

ZIM
3

ZKSCAN4
ZKSCAN8

ZM
AT

1

ZM
AT

2

ZM
YM

1

ZM
YM

2

ZM
YM

3

ZM
YM

6

ZM
YND10

ZM
YND15

ZM
YND19

ZM
YND8

ZNF11
4

ZNF11
7

ZNF12ZNF13
6

ZNF14
1

ZNF14
2

ZNF14
3

ZNF14
8

ZNF15
4

ZNF15
5

ZNF16
0

ZNF16
9ZNF17

ZNF17
5

ZNF18
0

ZNF18
2

ZNF18
4

ZNF18
9

ZNF19ZNF19
3

ZNF19
5

ZNF20
ZNF20

8
ZNF21

1

ZNF21
7

ZNF21
9

ZNF22

ZNF22
1

ZNF22
2

ZNF22
4

ZNF22
5

ZNF22
6

ZNF22
7

ZNF23

ZNF23
2

ZNF23
4

ZNF23
5

ZNF23
6

ZNF23
9

ZNF24
8

ZNF25
0

ZNF25
6

ZNF25
7

ZNF25
9

ZNF26
6

ZNF26
8ZNF27

3
ZNF27

4

ZNF27
6

ZNF28

ZNF28
0B

ZNF28
0C

ZNF28
1

ZNF28
2

ZNF28
3

ZNF28
5

ZNF28
6A

ZNF29
6

ZNF3 ZNF30

ZNF30
2

ZNF31
1

ZNF31
7

ZNF31
8

ZNF32
0

ZNF32
9

ZNF33
1

ZNF33
4

ZNF33
7

ZNF33
A

ZNF34

ZNF34
5ZNF34
6

ZNF35
4C

ZNF35
8

ZNF36
2

ZNF37
A

ZNF38
4

ZNF38
5A

ZNF38
5D

ZNF39
1

ZNF39
4

ZNF39
5

ZNF39
7

ZNF39
8

ZNF40
4 ZNF40

8

ZNF41

ZNF41
0

ZNF41
4

ZNF41
6

ZNF41
7

ZNF42
3

ZNF42
9

ZNF43
3 ZNF43

4

ZNF43
9

ZNF44
0

ZNF44
1ZNF44

6

ZNF46
8ZNF46
9

ZNF47
1

ZNF48
3

ZNF48
4ZNF48

5

ZNF48
8

ZNF49
0

ZNF49
2

ZNF49
7

ZNF50
0

ZNF50
1

ZNF50
3

ZNF50
7

ZNF51
0

ZNF51
2

ZNF51
3

ZNF51
4

ZNF51
6

ZNF51
8B

ZNF51
9

ZNF52
1

ZNF52
4

ZNF52
6
ZNF53

0

ZNF53
2

ZNF53
4

ZNF53
6

ZNF54
0

ZNF54
1

ZNF54
3

ZNF54
7ZNF55

1

ZNF55
2

ZNF55
8

ZNF55
9

ZNF56
1 ZNF56

2
ZNF56

4

ZNF56
6

ZNF56
8

ZNF57
0

ZNF57
1 ZNF57

3

ZNF57
5

ZNF57
6

ZNF58
5A

ZNF58
5BZNF58

7

ZNF59
2ZNF59

7ZNF60
9

ZNF61
1

ZNF61
3

ZNF61
6

ZNF61
9

ZNF62
0

ZNF62
1
ZNF62

4

ZNF62
6

ZNF62
8

ZNF63
0

ZNF64
1

ZNF64
3

ZNF64
4

ZNF65
5

ZNF66
0

ZNF66
7

ZNF67
1

ZNF67
4

ZNF67
5

ZNF67
6

ZNF67
8

ZNF68
2

ZNF68
9

ZNF69
1

ZNF69
7

ZNF69
9

ZNF70

ZNF70
3

ZNF70
5E

ZNF70
5G

ZNF71
4

ZNF71
6

ZNF72
0

ZNF72
4P

ZNF72
9
ZNF73

6

ZNF73
7

ZNF74
0

ZNF74
6

ZNF74
9

ZNF75
A

ZNF75
D

ZNF76ZNF76
3

ZNF76
6

ZNF76
8ZNF77
3

ZNF77
6

ZNF77
8

ZNF78
0B

ZNF78
3

ZNF78
6

ZNF78
9

ZNF79 ZNF79
3

ZNF8

ZNF80 ZNF80
4B

ZNF80
5

ZNF80
8ZNF81

ZNF81
3

ZNF81
4

ZNF81
6

ZNF82
3 ZNF83

ZNF83
0

ZNF83
3P

ZNF83
6

ZNF83
9

ZNF84
1

ZNF84
5

ZNF84
6

ZNF85

ZNF85
3

ZNF86
0

ZNF90

ZNF91

ZNF98

ZNHIT
1

ZNHIT
6

ZNRF1

ZNRF2

ZNRF3

ZP1

ZP3

ZPBP2

ZRANB2ZRANB3

ZRSR2

ZSCAN1

ZSCAN12

ZSCAN16

ZSCAN2

ZSCAN23

ZSCAN5B
ZSW

IM
1

ZSW
IM

2

ZSW
IM

3

ZSW
IM

8
ZW

IN
T

ZXDA

ZYG11
A

ZYG11
B

ZYX

ZZEF1

N.folds=3
Alpha=1
n=8160
k=83
RSS=835.77
AIC=55073.33
BIC=−17828
Rank R=0.76

Top 30 model terms:

40.6*HSA05014:AMYOTROPHIC_LATERAL_SCLEROSIS_(ALS)
34.3*HSA01524:PLATINUM_DRUG_RESISTANCE
30.5*HSA04216:FERROPTOSIS
30.1*HSA05217:BASAL_CELL_CARCINOMA
25.5*HSA04211:LONGEVITY_REGULATING_PATHWAY
25*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER
21.3*HSA05414:DILATED_CARDIOMYOPATHY
19.2*HSA05214:GLIOMA
17.9*HSA05162:MEASLES
17.8*HSA05202:TRANSCRIPTIONAL_MISREGULATION_IN_CANCER
17*HSA04919:THYROID_HORMONE_SIGNALING_PATHWAY
15.5*HSA05222:SMALL_CELL_LUNG_CANCER
15.3*HSA00512:MUCIN_TYPE_O−GLYCAN_BIOSYNTHESIS
14.9*HSA04115:P53_SIGNALING_PATHWAY
12.6*HSA00562:INOSITOL_PHOSPHATE_METABOLISM
11.9*HSA05220:CHRONIC_MYELOID_LEUKEMIA
11.4*HSA05212:PANCREATIC_CANCER
9.3*HSA04750:INFLAMMATORY_MEDIATOR_REGULATION_OF_TRP_CHANNELS
9.2*HSA05412:ARRHYTHMOGENIC_RIGHT_VENTRICULAR_CARDIOMYOPATHY_(ARVC)
7.9*HSA04514:CELL_ADHESION_MOLECULES_(CAMS)
6.5*HSA01522:ENDOCRINE_RESISTANCE
6.1*HSA04923:REGULATION_OF_LIPOLYSIS_IN_ADIPOCYTES
5.9*HSA05160:HEPATITIS_C
4.5*HSA04210:APOPTOSIS
4.3*HSA04930:TYPE_II_DIABETES_MELLITUS
3.9*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION
3.9*HSA05216:THYROID_CANCER
3.6*HSA05016:HUNTINGTON'S_DISEASE
3.3*HSA04360:AXON_GUIDANCE
3.2*HSA04973:CARBOHYDRATE_DIGESTION_AND_ABSORPTION

Supplementary Figure 1A
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68.2*HSA05217:BASAL_CELL_CARCINOMA
63.3*HSA04211:LONGEVITY_REGULATING_PATHWAY
52.5*HSA05216:THYROID_CANCER
41.8*HSA05214:GLIOMA
31.8*HSA05223:NON−SMALL_CELL_LUNG_CANCER
30.8*HSA05230:CENTRAL_CARBON_METABOLISM_IN_CANCER
24.8*HSA05168:HERPES_SIMPLEX_INFECTION
21*HSA01524:PLATINUM_DRUG_RESISTANCE
18*HSA04137:MITOPHAGY_ANIMAL
17.7*HSA05220:CHRONIC_MYELOID_LEUKEMIA
15.2*HSA05202:TRANSCRIPTIONAL_MISREGULATION_IN_CANCER
14.2*HSA05212:PANCREATIC_CANCER
12.2*HSA04512:ECM−RECEPTOR_INTERACTION
12.1*HSA04010:MAPK_SIGNALING_PATHWAY
11.7*HSA05414:DILATED_CARDIOMYOPATHY
11.5*HSA04071:SPHINGOLIPID_SIGNALING_PATHWAY
8.2*HSA05222:SMALL_CELL_LUNG_CANCER
7.9*HSA05162:MEASLES
7.5*HSA04722:NEUROTROPHIN_SIGNALING_PATHWAY
7.5*HSA04974:PROTEIN_DIGESTION_AND_ABSORPTION
7.4*HSA05160:HEPATITIS_C
6.9*HSA04742:TASTE_TRANSDUCTION
6.6*HSA04972:PANCREATIC_SECRETION
4.5*HSA04610:COMPLEMENT_AND_COAGULATION_CASCADES
2.7*HSA00533:GLYCOSAMINOGLYCAN_BIOSYNTHESIS_KERATAN_SULFATE
2*HSA04070:PHOSPHATIDYLINOSITOL_SIGNALING_SYSTEM
1.4*HSA00601:GLYCOSPHINGOLIPID_BIOSYNTHESIS_LACTO_AND_NEOLACTO_SERIES
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−14.9*Apoptosis_multiple_species
82.5*p53_signaling_pathway
95.5*Amyotrophic_lateral_sclerosis_(ALS)
0*Apoptosis
21*Platinum_drug_resistance
7.5*Protein_digestion_and_absorption
12.2*ECM−receptor_interaction
4.5*Complement_and_coagulation_cascades
−22.3*Ribosome
−1.4*Spliceosome
−10.8*Ribosome_biogenesis_in_eukaryotes
−6.5*Proteasome
−3.8*Protein_processing_in_endoplasmic_reticulum
0.9*Mannose_type_O−glycan_biosynthesis
2.7*Glycosaminoglycan_biosynthesis_keratan_sulfate
1.4*Glycosphingolipid_biosynthesis_lacto_and_neolacto
0.6*Other_glycan_degradation
2*Phosphatidylinositol_signaling_system
−3.7*Fatty_acid_degradation
−14*Fatty_acid_biosynthesis
−5.6*Peroxisome
1.1*Morphine_addiction
6.9*Taste_transduction
−13.1*Parkinson's_disease
−8.8*Alcoholism
−5.6*biocarta_shh_pathway
−8.3*Glutathione_metabolism
−8.7*Metabolic_pathways
6.6*Pancreatic_secretion
1.3*Salivary_secretion
−14.9*Mineral_absorption
−8.5*Graft−versus−host_disease
11.7*Dilated_cardiomyopathy
−11*Rap1_signaling_pathway
−44.6*mTOR_signaling_pathway
−8.2*Fc_epsilon_RI_signaling_pathway
−10.5*Longevity_regulating_pathway_multiple_species
−6.3*Autophagy_animal
−3.9*Signaling_pathways_regulating_pluripotency
−41.4*Acute_myeloid_leukemia
−27.6*Melanogenesis
−8*Hippo_signaling_pathway
−19.3*biocarta_wnt_pathway
−40.3*TNF_signaling_pathway
−11.2*Tuberculosis
−20.2*FoxO_signaling_pathway
−8*AGE−RAGE_signaling_pathway_in_diabetic
−5.3*Cytokine−cytokine_receptor_interaction
−0.7*Toll−like_receptor_signaling_pathway
−11.3*Non−alcoholic_fatty_liver_disease_(NAFLD)
−10.2*HIF−1_signaling_pathway
−21.8*VEGF_signaling_pathway
−6.2*Natural_killer_cell_mediated_cytotoxicity
−6.4*ErbB_signaling_pathway
0*Prolactin_signaling_pathway
−2.1*Pathways_in_cancer
8.2*Small_cell_lung_cancer
14.2*Pancreatic_cancer
17.7*Chronic_myeloid_leukemia
41.8*Glioma
31.8*Non−small_cell_lung_cancer
30.8*Central_carbon_metabolism_in_cancer
77.3*Ferroptosis
68.2*Basal_cell_carcinoma
52.5*Thyroid_cancer
15.2*Transcriptional_misregulation_in_cancer
18*Mitophagy_animal
12.1*MAPK_signaling_pathway
7.4*Hepatitis_C
24.8*Herpes_simplex_infection
7.9*Measles
63.3*Longevity_regulating_pathway
11.5*Sphingolipid_signaling_pathway
7.5*Neurotrophin_signaling_pathway
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