Ha6 5 A3 L R R B2 27 B 2 4 Vol. 46 No. 5
2024 4£ 10 A Journal of Youjiang Medical University for Nationalities Oct. 2024

U IO SIS S I S Syl SIS S S Surs Sy SyIe Suis S e e S S e e e S e e e e S e e S e e e

C ISR A R A L BT SE T SR B LI IR TS AR R R e b g - 8

] = 1/\ = | a

’ B2 B 5 28 T v S 3R PRI ) ). A VT S P 22 B 2 4 . 202446 (5) £ 690-697. ¥ [ = L" lmﬁ\;ﬂil\']
[

R S I S SES S S SIS S S S S S S S S e e S e S S e Sy e e S e S S e e S e 2

ETHZEREIHUERREEERINEER
EEERERNX R GEXREE

TG &R BEER ARG BEE BR Rk
(. KFEFRFEHAE, ZHK T#H  241002;
2. ZHEFHELRFREMBEFIR. T SE 230601

W OE.BH RA FZE ML EH R % E % R (inflammatory bowel disease, IBD) fn dF & & % 55 ¥ ik % & 7 N
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Z Ak KA Cochran’s Q & % 5 S #£, MR-Egger-intercept £ % & & % £ K F £ 3. KB @ HaAAR G4, A
DrugBank 5§ DGIdb %42 E &R H 4 MM EE, #HT7 eQTL I MR 2T S E o4, R MR AN WEERH,
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Abstract: Objective To investigate the relationship between inflammatory bowel disease (IBD) and the
risk of developing non-melanoma skin cancer (NMSC) using Mendelian randomization (MR) and to identify
key genes. Methods Data on IBD, its subtypes Crohn’s disease (CD) and ulcerative colitis (UC), and
NMSC were obtained from GWAS databases. The primary analytical method employed was inverse-variance

weighted (IVW) analysis. Heterogeneity was assessed using Cochran’s Q test, and the presence of horizontal
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pleiotropy was examined using the MR-Egger intercept test. Relevant drugs were screened according to guide-

lines, and four drug targets were identified from the DrugBank and DGIdb databases for eQTL-based MR anal-

ysis and colocalization analysis.  Results

The MR analysis revealed that IBD( P =0.009,95% CI :1.001~1.

005, OR =1.003) and UC( P =0.003,95% CI :1. 001~1. 005, OR =1.003) were risk factors for NMSC,
while CDC P =0.064,95% CI :1.000~1.003, OR =1.002)was not causally related to NMSC. Three target
genes, PTCH1, RXRB, and SUFU, were identified as causally related to NMSC, with PTCH1 and SUFU also

causally related to IBD. Conclusion

IBD and UC have a causal association with the risk of developing NMSC.

PTCH1 and SUFU exhibit a certain causal relationship in both diseases, providing valuable insights for the pre-

vention and treatment of IBD.
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RS, » 2 =2 X (1—MAF) X MAF X B/SD!,
MAF R 2450 B KA, 7T 5 EAF S840, B i 554
FER AR A (B) » SD=sxX /N, sx(Standard error)
B IPRIERR

1.4 MR EER IR E MRS R BTk 40 i s 29T &
F AL (2021 ) DA BB Bk BE R A i g2 1297 & R AR R
(202D)) R 2IT 25 FEARHE DrugBank 5 DGIdb
Bl e A R 0 25 X S AR B IR IR 2
FHOC AN BT e 1 4 A 25 W 0 55, 439 J& PTCHI
SMO.SUFU.RXRB, & IL#% 1, M eQTLGen H1'F
R0 S B BE . 5 NMSC #1 IBD i MR 4347,

X1 BGYREBRAHNER

Drug druglD Gene Interaction Score
Alitretinoin DB00523 RXRB 1.23
RXRG 1.11
CGA 0.92
CD34 0. 82
P2RY2 0.73
RARB 0. 65
RARG 0.58
CETP 0.53
SFTPA1 0. 46
RARA 0. 35
CCR2 0. 35
RXRA 0. 34
SERPINEI1 0.22
VDR Approved 0.03
EHMT2 0
Vismodegib DB08828 PTCHI1 24.57
SMO 22.93
SHH 9.83
Sonidegib DB09143 SUFU 11.79
SMO 6.88
PTCHI1 5.89
MYCN 0.58
FLT3 0.15

1.5 MHEMHr WR—A SNP UEHAHEZ A
[ 3 R 1) eQTL 15 8. . A8 4 & X559 1 52 WK 9 A [
1) 5 PR B PRI O ) 2 2 7 43 T ok DA 1 o 92 35
eQTL & E R A BA AR, #Mid R 2“COLOC”
“gwasglue” X AN FEFE eQTL H1AY TSSH100 kb
Y SNP #E47 NMSC XU A1 IBD 7 g 9 18 36 2 A
ST BRI AR N P, =1E—4,P,=1E—4,P,
=1E—5, P,.P, Fl Py, & il SC i 2 09 A% 2, B X
B SNP 5 3 F 55 . NMSC KUK 35 7 % #5 A 52 iR
PEER R . L@ A8 5 AR AR & LR 5 il
W Z —: PPHO, SNP 5% faf ¥ 4R # A 46 ¢ ; PPHL,
SNP 5 5L [ R84 ¢, 0 5 505 KU ¢ ; PPH2 5%
g DAL AH G L {5 56 R R 38 T8 ¢ s PPH3 5 952 95 XU 1
LA F2I5 40 56 H 32 A [R] SNP 3K 3 ; PPH4 5 95 9% il
FER R IRA K, d o WL SNP 3Kk 5),

1.6 Silzfors: AU 7 22 AL Ginverse
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variance weighted, IVW)AE 3= B 434 J5 B4 & [
KR X R T H R I 48R 5 5% 1 A 2 AT o]
BB 45 1 e A 5 M KO 2 8kohE
FEFE BRI S 3K TP 7 3 AT LR (b S5 0 1 20 BT &5 SR
B SR T LA J7 R AR kb S8 B A far
Bk (WMD) | i B 47 £ CSMD L i A 8 D5 3k
(WME) fil MR-Egger [l JH23k {18 IBD 5 NMSC Z
()R OG ZR o 365 2 I AS 3k o 366 - 66 A1 78 A Y B 8
B IR F 205 1k 5l i e A i O XA IS SNP Y
Wald b1, JRAF SR MG THE . SO A Co-
chran’s Q # 35 WAl A~ 14 35t 1% 78 S Al (A 1Y S o
77 Cochran’s Q ¥ 3/ P <<0. 05, M /R SNP Z [4]
FETE S O T 0l WRTE I 2 R SC B b AT
T MR-Egger-intercept /K250 PET L, BB P >
0.05 RNAKAAEK 2801, A EHE 5Pkl R
W (4301 OB R 2 Two-Sample-MR” 2 )7 41
AT T SR BEALIE S A 2 gE L A H C OR D
A1 95 % AT K6 C CT ) H LA i B 2 28 77 A5 5 R 19 A1
X AU

1.7 Wik Ak B Y A SO
DIGdb %% 35 FE (DGIdb V. 4. 2. 0, https://www. dg-
idb. org/) W A AL P AT ST AR AL B

2 #R

2.1 T HASE SNP {58 A4 T H AR 5 0 o b 7
IBD.UC.CD 4> 542 B T 648 652 4~ SNPs fE A T H
i, HrH F 8> 10, ZELES T 2728 2
far 1 A] BEPE BN S AF B o TR R BE BIL AR 1 OB M A i . B
HAE B 2,

2.2 MR rHr Te4sR7Z8 &2 IBD 1y GWAS %48 1)
PIFEAR MR 208, 25 5L B 7R st 4% 1 9 IBD( P =
0.009, 95% CI ; 1.001 ~ 1.005, OR = 1.003) 5
NMSC % s KU 384 A7 ¢ ; IBD P A £ 2 A8 UC
(P =0.003,95% CI :1.001~1.005, OR =1.003)
5 NMSC %5 X K E I+ A 5&; CD (P = 0.064,
95% CI :1.000~1. 003, OR =1.002)5 NMSC A
RCHE L H2R LR 3, MR-egger A A WME 251
NLBEYE TVW 4558 B AT 5 7 M — 2, $& 7R 3 Fhy
2 A5 SR AR I ] — 2, B IBD J FLWE A UC &
NMSC @4 &=, BAR g5 W% 3. K 2 i 3.
eQTL B MR 4 #f % 8] PTCH1.RXRB, SUFU J&
NMSC #AE 25450 55, PTCHT 1 SUFU J2& 1BD (1)
TRAE 258 45, Horh SUFU 19 OR 8 % <<1.J& IBD
F PR R 2, BARAE B UL 4, S5 47 o B 45 S B R
o B R ROl AR ¢ B B %, RXRB 1 — > SNP
rs62407809 (¥ PP. H4>>0. 95, /& RXRB 5 NMSC
IR SNP, o] AL &5 S an & 5. ¢ B o
Bri , MR-egger 45 3R 32 0 T. B AR & 2 [0 A fF 78 K F
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ZRECP >0.05), W3 4, UL B T HAS & £ 2R i AY AT BEA A B T R 22 25 MR X A DR IR 7 A R
TR VMY IR ARE R T 457 . Cochran’s Q #5553 B CINE R

THARZEIANFERFEECP >0.05), W& 4, X 2.3 W&y WL E)E, A PTCHLLRXRB
S PR A 56 25 SR R AT AT AR A3 B, DL 6, 43 A AR X 525 R X4k A R (tretinoin) 48 5¢, PTCHI, SU-
PR R T HAR B RREAE S e ek, B — Ik FU 5 Sonidegib i3, 7] WL & 8.

R2 IEAZTEMHFARE

2R SNPs Chr EA EAF b SE P F
1BD rs35730213 1 C 0. 26 —0.15 0.019 6.907 68. 89
IBD rs112401990 2 A 0. 38 0. 14 0.017 2.839 83. 89
IBD rsd5528737 4 T 0.11 0.17 0.030 2.659 50.02
ucC rs7547569 1 C 0. 07 -0. 50 0.029 8. 710 86. 36
ucC rs1801274 1 G 0. 50 -0. 17 0.012 1.433 39.50
ucC rs9941524 2 G 0.46 0. 10 0.013 2.153 37.33
CD rs697693 1 A 0. 20 0.17 0.028 8. 355 61.47
CD rs78487399 2 C 0. 10 0.23 0.037 1.031 33.28
CD rs4921497 5 G 0.33 0.16 0.024 5.494 30. 80

% 3 IBD # NMSC #J MR 44

#5E H R 4R T HA i OR (95% CI) 8 P
IBD 64 MR Egger 1.005(1.000~1.010) 0. 005 0.071
Weighted median 1.001¢0.999~1.002) 0. 001 0. 366
Ivw 1.003(1.001~1.005) 0.001 0. 009
Simple mode 1.001¢0.998~1.004) 0.002 0. 600
NMSC Weighted mode 1. 000(0. 998~1.003) 0.001 0.748
MR Egger 1. 004(0.999~1.009) 0. 004 0.108
Weighted median 1.001¢0.999~1.003) 0.001 0. 296
ucC 86 IVW 1.003(1.001~1.005) 0.003 0.003
Simple mode 1.000(0.996~1.003) <<0. 001 0.927
Weighted mode 1.000(0. 998~1.002) <C0. 001 0.981
CD 52 MR Egger 1.002(0.998~1.006) 0.001 0. 370
Weighted median 1.000(0.999~1.002) <C0. 001 0. 530
IVw 1.002(1.000~1.003) 0.001 0. 064
Simple mode 1.000(0. 998~1.003) 0. 001 0.702
Weighted mode 1. 000(0. 999~1. 002) <0. 001 0. 831
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33125000

33150000

33175000

Pasition on chromosome &

33200000

33225000

2 O mss © 00-02 @ 02-04 © 04-08 @ 06-08 @ 0810

Outcome sample size OR(95% CI) P-Value
IBD 34652
MR Egger NA 1.005(1.000 to 1.010) - 0.071
Weighted median NA 1.001(0.999 to 1.002) e 0.366
Inverse variance weighted NA 1.003(1.001 to 1.005) i 0.009
Simple mode NA 1.001(0.998 to 1.004) = 0.6
Weighted mode NA 1.000(0.998 to 1.003) = 0.748
uc 27432
MR Egger NA 1.004(0.999 to 1.009) [ S— 0.108
Weighted median NA 1.001(0.999 to 1.003) H— 0.296
Inverse variance weighted NA 1.003(1.001 to 1.005) — 0.003
Simple mode NA 1.000(0.996 to 1.003) — 0.927
Weighted mode NA 1.000(0.998 to 1.002) e 0.981
CcCD 20883
MR Egger NA 1.002(0.998 to 1.006) s 0.37
Weighted median NA 1.000(0.999 to 1.002) o 0.53
Inverse variance weighted NA 1.002(1.000 to 1.003) =1 0.064
Simple mode NA 1.000(0.998 to 1.003) s 0.702
Weighted mode NA 1.000(0.999 to 1.002) H 0.831
T T T T
0.99 1 1.01 1.02
No Schizophrenia Schizophrenia
B3 IVW & R &k H
A Disease Gene nsnp method pval OR(95% CI)
non-melanoma skin cancer PTCH1 27 MR Egger 0.023 u 0.997 (0.995 10 0.999)
27 Wieighted median 0.027 - 0:998 (0.896 to 1.000)
27 Inverse variance weighted 0.011 L} 0.998 (0.997 to 1.000)
27 Simple mode 0.410 - 0,999 (0.996 to 1.002)
27 Weighted mode 0118 d 0.998 (0.997 10 1.000)
RXRB 2 Inverse variance weighted 0.023 e 1.011 (1.002 10 1.020)
SUFU s MR Egger 0978 ——i—— 0,999 (0.936 10 1.086)
5 eighted median <0.001 - 0,991 (0.985 10 0.996)
5 Inverse variance weighted <0.001 - 0,991 (0.986 to 0.995)
5 Simple mode 0046 e 0,987 (0.978 t0 0.996)
5 Weighted mode 0083 i 0,987 (0.978 t0 0.996)
0,97 11.021.05
B Disease Gene nsnp method pval OR(95% CI)
inflammatory bowel disease PTCH1 b4 MR Egger 0.082 [ ad 0.934 (0.867 to 1.006)
27 Weighted median 0.007 et 0.923 (0.871 to 0.979)
27 Inverse variance weighted <0.001 o 0.911 (0.872 10 0.951)
27 Simple mode 0.128 —— 0.928 (0.846 to 1.019)
2l Weighted mode 0.017 ot 0.923 (0.867 to 0.982)
RXRB 1 Wald ratio 0.970 —— 1.010 (0611 to 1.670)
SUFU 6 MR Egger 0027 —— 0.254 (0.115 to 0.560)
6 Weighted median <0.001 ———t 0.663 (0.563 to 0.780)
6 Inverse variance weighted <0.001 et 0.648 (0.556 to 0.755)
6 Simple mode 0.011 —— 0.657 (0.534 to 0.808)
6 Weighted mode 0.007 —_—— 0648 (0.533 10 0.786)
04 06 08 1
H:A. eQTLs 5§ NMSC #y 4 3B, eQTLs 5 IBD ty fk A A .
4 eQTL # MR F A HE
A eqli~a-ENSG00000185920 B — eqti-a-ENSG00000204231 o
300 rs58825771 oo _ 0 E
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- * los B A 50 2
R g 2 =
= Fo 8 e -50 & 0 % g
TB’ 1 08 o © 000 ant%m Q’Qﬁn@ L. 0 o ®
TG & : &
0 - o s ; ]



2024 4F

#
&

eqti-a-ENSG00000107882

eqti-a-ENSG00000185920

1511592334 [100 300 rs59925771 400
Y ape wmes t0 , mowmpey 'S = - Qe @det om oo I
= e oo . ° = 2 200 . Bp ege
s 2 g&amnﬂzﬂ:a comS oo 90°Q0o |53 E w |,
> .. & @o0 (D & L= 2 (= ]
T w0 o e o 25 B T 100 @Q(m Liogy
o &%%%%%WM 0® o
ieu-b-4959 jeu-a-31
" R0 [0 2 15357625 [100
= ° o ] -
g o TR o mamegmetm, 2% [P35 2 2% ° o [
2 2 B o @00 [ @gfn GG =S = § ‘Pf oS Lo
A g %mm@m % C::é, 25 & & %ﬁ% Q@ 25
8 o m@n L4 GCQCD i
o 28 B o 0 %0 O@UD ﬁ cgac F o
| TaEMTBG SUELL
. RS | PTCHI |
104250000 104300000 104350000 104400000
Poaition on chromosome: 10 98200000 98240000 98280000
Position on chromosome 9
2 O mss @ 00-02 @ 02-04 © 04-06 @ 06-08 @ BE-‘[I|
‘I'Z O miss © 00-02 @ 02-04 © 04-06 @ 06-08 @ DB-!0|
E eqtl-a-ENSG00000107882
rs71592334 100
) o @ L) -
T @8 e e
= 0 @ggm@ [%m:&» _Smnies @%%° % |3
g °
o 25 §
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ACTRIA e TEME |
104250000 104300000 104350000 104400000
Paosition on chromosome 10
| 2 © mss © 00-02 @ 02-04 © 04-06 © 06-08 @ 08-10 |
A, PTCH1 5 NMSC #y t & £ 4 #7 B ;B. RXRB 5§ NMSC # 3 = fr 4 47 | ;C. SUFU 5

NMSC #2447 B ;D. PTCH1 5 1BD B # & fL 4 47 s E. SUFU 45 IBD #y 2 & L 547 .
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HE AL E
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5
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K Z R A

255 ®
B H 2 Cochran’s Q( P ) MR-Egger intercept( P {H)
IBD NMSC MR Egger 7.639 0. 386
IVvw 4,313
ucC MR Egger 1.726 0.674
IVw 2.612
CD MR Egger 3. 156 0.914
IVW 6.947
MR Method MR Metheod
A Inverse variance weighted MR Egger B Joversa variance weighied MR Egger
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400-
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511200026 -
rs444210 -

152542147 -
158934775 -
154712528 -
rs4730272 -
154676408
5112684524
rs 11677953 -
152241878 -

rs7285852 -

1'505925? -
s ]
rs34190331 -
rs35730213 -
158370774 -

rsg 36 -
rs13178036
154246905

rs8272514 -
Al

g T T T . '
0.000 0.001 0.002 0.003 0.004 0.005
MR leave-one-out sensitivity analysis for
‘Inflammatory bowel disease || idieu-a-31" on 'Malignant

‘skin cancer || id:i

Ty oo P
R 2

LT e

B

A

S
o

[l DCK] 0.001 0. 01]2 0 003 0.004 0. BDE
leave -one-out sensitivity analysis for
“Uleerative colitis || id-ebi-a- scsrmams on ‘Malignant non-melanoma skin cancer || id-ieu-b-4958"

EARENIBDWY —HB ZFEHNUCHE —H.
W7 #kEpHHE

A RXRB

PTCHA1
#:A. RXRB 5§ PTCHI1 # % E H;B. PTCHL.SUFU ¥ % 2 &,
He #amFEE

3 g

A H MR 48 ik #8598 7 1IBD 5§ NMSC 2
T XU A DR S 16 L &5 R i R IBD 5 NMISC A R AR ¢
B EFE PN B B NMSC 5 UC A4 H 2R CBE L 5 CD
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