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Abstract

Key words

Background and Aims: Psychological phenotypes may influence tumorigenesis through behavioral
changes, neuroendocrine dysregulation, and immune modulation. However, their causal relationships
with gastric cancer remain unclear. This study aimed to investigate the potential causal associations of
anxiety, depression, neuroticism, and mood swings with gastric cancer risk using Mendelian
randomization (MR), and to prioritize candidate genes potentially involved in this process.

Methods: A two-sample MR framework was applied. European gastric cancer genome-wide association
study (GWAS) data were used as the primary outcome dataset. Univariable MR analyses were performed
for four psychological phenotypes, including mood swings, anxiety, depression, and neuroticism.
Positive findings were further evaluated using an East Asian gastric cancer GWAS dataset and
subsequently assessed by multivariable MR and Bayesian model averaging MR (MR-BMA). Candidate
genes were prioritized using the Polygenic Priority Score (PoPS) method and further evaluated through
differential expression and survival analyses using the GEPIA2 platform.

Results: Univariable MR analysis demonstrated that only mood swings were significantly associated
with an increased risk of gastric cancer, with an IVW estimate of OR=1.708 (95% CI=1.075-2.713, P=
0.023). External validation in the East Asian dataset showed a consistent effect direction with borderline
statistical significance (OR=1.747, 95% CI=0.999-3.056, P=0.050). MVMR analysis indicated that
mood swings remained independently associated with gastric cancer risk after adjustment for anxiety,
depression, and neuroticism (OR=3.296, 95% CI=1.089-9.982, P=0.035). MR-BMA analysis identified
mood swings as the most important exposure (MIP=0.935, adjusted P=0.012). Sensitivity analyses
revealed no substantial evidence of heterogeneity, horizontal pleiotropy, or reverse causality. PoPS
analysis prioritized 32 candidate genes, among which ADAMI12 and KYNU exhibited differential
expression in gastric cancer tissues and were significantly associated with overall survival.

Conclusion: Genetic evidence suggests that mood swings may represent an important psychological
phenotype associated with increased gastric cancer risk and retain an independent association among
multiple psychological traits. ADAM12 and KYNU may serve as prioritized candidate genes for future
mechanistic studies. These findings provide novel genetic insights into the relationship between
psychological factors and gastric carcinogenesis, although the underlying biological mechanisms require
further validation.

Stomach Neoplasms; Psychological Phenotypes; Mood Swings; Mendelian Randomization Analysis; Genetic Associ-

ation Studies
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SR W AN, WM. EEIRE . B A TR
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e AU T AF O AL 32 W T AR RE AL AT A 25 F O R B
PAR . A2 R K A 20 o S50 A OC R AR Hoh iR
BITIe D ER . CA MR R, O BN R
5 2 B T T R 38 L T 4% B AR S M R . — 5%
AT A RAT, RIS ma W R L R A .
R . BER SE AT AT 5 — SRR
PEAE, BV SE T - o R - RS . A
P2 AT | RE I B SR LA S BT IR e 9 Ok Al S
BLL, 7T Be 52 ma bR & A= % R 1 3 9 R R R
WHERES, Wik, CHEMXEREGSSEEHE
KA, A FURR A ), o K B R
PG (R 0 — 20 e o BRAMAR . £ 8 b & T A,
58I (mood swings ) 3T 4% 3f¢ A1 328 7 E A AH SCF
FEALET o 5 R X A R B A R A HE
358 AN FE T B R A (AT 2 R 3 A R [ PN
SR HLXE DL Tl iy i AR AR A, 2 —Fh B B2 W
B S R Y R AT 7E UK Biobank AL A AT
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2 T R AE A 75 18 JR B L4 ( Mendelian randomization ,
MR) BF5ENHE— 4R, 5 AR T A4 15 4% 0k Bl
58 &% KW JN (gastroesophageal reflux disease,
GERD) M THmAHC, JFn et matts &, B
T iRt . TIRETETE AL AN R B R R S £ A
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Jo 38 B 4 R i E S R, R Bl S B i 2 ) R
UL R OCHR o X HR R 4 I sh T RE R — M E
A B BAE B h A = L T 5 R Ry 0 PR
LEEE S

Aab, BRAE G T 0 B 3R 5 0 0 XU (4 BF 5
5 RIFA —E . Wang S50 BRI BIF 58 047 2 5 25
B 5 Meta 737 5 & B, AR FI AR B S B AR IE &
i KUK T s AH DG, 6 I e B U8 B S AR X A I R
113, BfiJ5 van Tuijl 25" 3L F Z2 10 A5 BE 1 BA 51 BF 5%
TR RS 5 H B Meta 53 BT R , 1EdE— 4
R WA AT R A B R A G B R R
TS AN AR 8 S 2 RO E 45 R O S AR OCHK , AE
Jil 958 0 08 R O g hE P AT FTO SR B — 2 fF S . K
T AAEHEAE, FERIEM AT, 50 AE KU 22 H] 1Y
K&, BRIEMEE AR A — B i, B
TRECHE Meta 73 TR SCRE AR 18 BT 5 5 M98 E &
A B E S T AR AR E KRB, A WE ST SRR ph 4 o
I BE 55 98 Az XU T e AR OGN, S s 2 SRR
O FRAH OC 2% 88 5 b 98 XU 22 (8] 1Y Bk AR R RE B
MRS, WA S Z BT IR AR R AR .

W L 2E— 2D Ui 4i 2 B 9, A TESE AT DAL
SHEVER N F, HZRE T MR R
Vahid 55T & #9955 491 % BEOBIF 5% W7, e 45 ) A 1)
WEFT TR R e AT ] DG bR R H Al S AT 48 2 48 )
AR S5 N R e, AR T ) 5 8 9 KU T s A
Ky AR AR MBS AE GHK o Collatuzzo 55113 F StoP
H Z v a5 5 BRI Bk G 23 A (pooled
analysis) HE— 2048 1, R JIK-F 5 B UK & 4
PERFR, HEXMXERAAETTT R P E Rt .
2025 4, Liang %"V7E Z 40 PR B 4 CRE v (%) B W T
WFFE W WLEE 2], O IR S A0 AT i ) 5 40 S
BATFAERB AL . H 51 RIE, Kwon 513
R, BIEIZ WA B 2 B0 S S8 K AR R UK
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%o MRULEZ S EN T HAE, BB — i
b A G0 56 M I 5 v R DL TR 4% i 7 R
] PRI SR [R) 0, A W 50 4R % 1 DA 5P 00 A e
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i 3 A T8 98 AE RSP (BARRR Z R, [ SRR
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WAk D . STk, ARWF IR FHOBUEE AR MR
Wit B DIV AL R PIAR . ph 2R R 2
W 2h 5 8 g KRS i A PSR GG, R AE ST
T BG4 h EAT AN IR IR, RS At 248 B MR
U1 i 3 5 Y SF- 25 MR (MR-BMA ) 43 B 19 — 25 1 W
T L0 BHAH O B R A R L VR A0 0 ST R B AR
XPEEAE PR A B O RS BE R
Az 22 0] 7 7E DR R B AR AR AR b Tk A AR IR
2 5 96897 DR 2 A B A 1) UL SR AL A

1 ABEFE

1.1 HREITSEIEFRIE

ARBFFE R RAEEA MR %31, B 76Nt f6 2% 2
T 22 40 VTl O B AH 56 26 A0 5 5 8 XURS: 22 (8] 9 78 7F
PR SCHG . MR e LA ZE i sh . B . A

B AEUCEAD b, gt — BRI AR ARE B 4 g
(Al 240 5% B BT 9% (genome-wide association, GWAS) %%
X BHAE 25 SR BEAT AN BRI AIE , DA A HAE AN WA
REFT S PR JT ) — Bt BB, HIER b
RO BRAR OC B 7 2 (6] AT BEAF AR — € A OCHE, ARWF
5 Bl Je A 22 A MRS, X DU 52 R R AT I
OXAT L DT ITA £ B 85 AR A B U R SR S E
ARG 22 18] (1 4 57 G B o X 48 32 43 B B 56 T 43 By
ORI e R R, o — LA A 2 R ST o
(polygenic priority score, PoPS) J5 kP I i@ {5 1k 5
RO SE 0 8, A 30 DA 38t A% DG TR 1k — 2 4 {22 98 1
TRERE N R T, Ry i 22 A= )~ Bl e e B AR A

AT 5T 9 A B DU Fh B B GWAS K4k 240k I8 T
R N HE 2 JT R0 e, B AR 45 sl . MRk, M
fRANAE 22 BT, Mo, 1 25 I dh 2 5k B R T 2
H e 2 H B A AR AR B0 BN AR E B A
T A5 B, S WA R T B 2 S e, T
JE ™A W K12 W S B R IR A s £ R/ & i
BB )T 2 T A R A R R P e £ TEOAH DG AE R B2
W )22 T A 35t 1 S SRR s AR 3 B ] T R AR S0 AR AH
KU SR 285 B A0 A0 e A 10 KU 5 i o U R TN
BRR AR OGS A, B R BRSO TR
I3 FE ARG E R By S 1] o b A DO R 2R B O
SRR g . FRIE L AR RN A 2 A A R E
A E TR 0 B AR B o R 45 R RO A 4R — A IR
P HE GWAS B 42 F1— A AR B GWAS $ ¥
A, Ho WO Bl T oA, A BE L F Ak
TR IE . T AT AN A 1 O 28 O AT 3R AT B GWAS L

P22 J5T O b B 58 A VT U, 3 ) O R B SRR SGETHEE AN R )2 A BRAAE S,
AMR I3 #r, LA 8 98 AU R DG 9 fige 126 00 B 2% o BAME B A, BRI R PR UL L 1,
®1 OEBEXEESBELES GWASBIRERIE
Table 1 GWAS datasets of psychological phenotypes and gastric cancer outcomes
A i 1D FHE INid SR SNP %L
ukb-b-14180 e8I Eh R 451619 9851 867
- ukb-d-20544_15 RG22 il P AR R A eyl 117751 13571 547
R ebi-a-GCST90018833 AR W 449 414 24184163
ebi-a-GCST90029028 LI el 393411 11 968 760
R ebi-a-GCST90018849 P 96 WA 476 116 24 188 662
bbj-a-119 L] AR 202 308 8 885324

1 - SNP Ol U AT IR 22 A5k

Note: SNP refers to single nucleotide polymorphism

a=kig
2% F 575 1 TR B 0 26 RS MR 23 1 36 R

B, BIRT LA T B 5 2R Ee BE A OC . Sl
AN ZE ML, JF BAGHE T 52w m . 5IE
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[ETR i R v

by ik 55 T B AR R A, AR BF— R
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RAER T BAR R, 25 X5 5RO 45 R e g AT 4
IF 56 DRI IR, B B3k [ S &5 44 LG 2 B Wi i O 1) B9
SNP. S & ] BE U R 2% W A, AR BIF 5 AR A A
NHGRI-EBI GWAS Catalog ¥¥ 4} J# ¥ 2% it % SNP 5 22
HIEFETR 22 R 2 2 (R SCHE, MHBR S50 . AR
A I e 5 05 T g ) B R w0 PR R R S R KU
(1) & Y 5 35 A S B A7 s P fede . R Radial MR™)
B A MR-PRESSO S iz & T HL AR & 1 (1 25 1 SNP i
U5 BB, DLFRE e e 2 DR SR A T A A ok
TP T HAS B () FEE T 0 A K Steiger J 1] 1
o 36 25 HLAE 25 F o o
1.3 BTEWNHEAMROH

RN B, ASHIESE LARK I HE 5 9 GWAS
Bl ARy, XF 440 BEAH 56 52 58 43 5 JT i PR
HOWREA MR 43 #1038 8240 AT 7 2% 2R FH T 2k Bl AL 3K
N7 25 m ALk
VW) B DLAR A5 15t 4% 10000 22 5% 15 hn 5 15 i XU A2
a1 I S N NS I S A 3 T 1 S DR 7 e
(odds ratio, OR) K H: 95% & {5 X [d] (confidence
interval, CI) /N,

Shy 3 i 25 LA R I RS A M L RIS SR A
P (weighted median) . MR-Egger [A] 9P &
T A 2 157 (weighted mode ) 1E S #b 78 43 BT 75
o LRGNV AR T AN [ O 2 18] 7 — 2
P, ARWFFR IVW 35k 8 G0t 2 8 2 B LR or
AL ) A — B B RN P B R, R
A5 S5 HT .

1.4 SMEEIEESWIE

XiF F 3250 A7 o O B Y BE M R R, A 5
— R A AR H 5 GWAS B I 8 03 563
I3 BT W& ATS Ry B AR B XURE A MR H Y AR
GWAS H i == 2R VR T WM A RE R b A1 35 562 E By
BTyl FH AR ) 1Y) 22 i T AR o 55 AR 45 )R B8 it
FPVCTL, DAIFAG EZE5 R AR S 5 TR
FE AT A M

(inverse variance weighted,
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— 25 K F MR-BMA J7 2 X5} 22 0 B A 56 % 8 JE 1 7B
RUSE35 500, DAPEAL 45 28 68 75 Z BORUAE 22 N 1Y 4
PRSI AMER (MIP) SAH X B M . % 8 F]0 #AH
KR A Z 8] A] RE A7 TR 8 AL AHOC M, 278 5 MR J¢
MR-BMA 45 38 E2AE IR R, IF45 6 &
MR | A 56 I B A o A 45 R E AT 25 A i R
1.6 PoPSERE LN RFIESTFIIE

Xif F A B S 1 MR 3240 M7 b 52 B L 7R 58 01E 43
BT R 80N T ) — B R L iE— 20 T PoPS 43 #T
DL 38t 15 J22 T A 5 O 18 W A B S B . PoPS
PP G RS GWAS IC S5 B . SR ik
fiE . 3 T R B B 1 AR ) 4% 45 2 Ak A ) 2 R
XF BE AT 25 G 04, DT AE B 2% PR G A7 A
H AR SR E AT RE S 5 R AIE A i BT

BRI S, e T M 280 GWAS I A
ST B EAT PoPS TR, O BB AR ME IR 2 i P<0.05
H B>0.1, #4345 4L Bl 4% 35 548 56 oF
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i R ELA B R, R B R AR A
PR LS L R, R e S HL i B AR R R .

Ry iE— 25 VAL i e 5L R A 0 P A AR
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MR -
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Ry VAt S A R RN P LE D £ R VR, AR B
R T ZRBWBEES . Bk, R
Cochran's Q ¢ i1 i PV Aili £ T HL AR & 22 [A] 1) 55 ot 14
IE 4 AR &5 IVW 5 MR-Egger HE 28 T B K 36 45 5 .
Hk, R MR-Egger B PR 56 7K - 7 ) 2 540k
LU, 454 MR-PRESSO 4 Jay 46 361200 Ko 85 B 7 50
Blgs R, E— 2B W S TR AR R AR R R A
TR . R, 38 5 Radial MR (] [A] )35 591 75
FZUR 3 SNP, LA g 2% S A A e

AN, S T AR T T A B, AR ST R
JH Steiger A6 56 VP Ak T HL AR 15 X 5% 5 5 4 ) i R
B R XE RN, BT 3 91 38t % 728 S BT AT BE i S AR
TRBMAELS R o A Gt 53 B 387 R 8k b o
W, ¥ OE i TwoSampleMR . MR-PRESSO .
RadialMR } AH 3G R A0 347 2040 ik 31 55 25 3 T L4k

2 # A

21 BTENHEARMRATER

DLRRH A BE 5 9 GWAS B4 45 R, X 1 2%
Wesh . FERE L TIAR AN A 2 O RO B AR OC 5 57
ST 2 S B RUFEA MR 40 H7 . 45 B, 7D Fh
R, AUN & Bh 5 AR 3G A A et 2
W OCHE . IVW S BT SR, st A% T A 1 2 Uk Bl
T 5 H KR 3 I AH 5¢ (OR=1.708, 95% Cl=
1.075~2.713, P=0.023) o AL 07 503k o A 245 1 Oy
mo— %, HFMAHEH ST E L (OR=2.174,
95% CI=1.089~4.343, P=0.028); MR-Egger I kL5
21 A 2% 7 1) R 5 VW —E, (H Rk B S
B, HEZTF, VWA g5 R Box, WA (OR=
0.924, 95% CI=0.836~1.021, P=0.119) . #& (OR=
0356, 95% CI=0.120~1.054, P=0.062) HI #f & 5
(OR=1.000, 95% CI=0.947~1.056, P=0.999) 4K M
S B 5 H g KRS i B R R OCHE (181 1) . bBik%h
TR, AW S 9 A B DU B BEAR G 2 5 P,
1 26 % 2 T e R 5 R KU O R B R B U i
RN E,

Exposure SNP Method OR (95% CI) P
HIAB (ebi-a-GCST90018833) 39 IVW - 0.924 (0.836~1.021)  0.119
MR-Egger "’" 0.861(0.701~1.059) 0.164
Weighted median o 0.897(0.776~1.037)  0.142
Weighted mode "? 0.883(0.758~1.030)  0.122
1454 5l (ukb-b-14180) 223 IVW = 1.708 (1.075~2.713)  0.023
MR-Egger i 1.497 (0.689~3.882)  0.051
Weighted median 2.174 (1.089~4.343)  0.028
Weighted mode 2.377(0.580~4.736)  0.100

SRR 2 A v M A R RS (ukb-d-20544_15) 33 IVW

i 0.356 (0.120~1.054)  0.062

MR-Egger 0.438(0.057~3.371)  0.434
Weighted median 0.668 (0.134~3.327)  0.622
Weighted mode : 0.542(0.135~3.327)  0.394
P28 5 (ebi-a-GCST90029028 ) 258 IVW ':' 1.000 (0.947~1.056)  0.999
MR-Egger e 1.081(0.875~1.337)  0.469
Weighted median 'I" 1.037(0.957~1.124)  0.371
Weighted mode [ ";H I 1.078 (0.888~1.309)  0.448
01 1 5

OR
AEIRBS: o AU

E1 BEEWHAMRSHEMOEEXRES BEXEHZRKE

Figure 1 Forest plot of univariable MR analyses of four psychological phenotypes and gastric cancer risk

22 BTEWHFAMREEMESHER

Sy i — 20 PEAL T AR R R M PR AR T 1) A B
PE, ABFFE N A 4 40 A MR 43 B7 9 SNP i+ F 4231
i, JFIFJE Steiger 7 M HERG S . SR BN, K2R
8R4 A A SNP B F4 T E>10, FH F4

i1 &l 20.87~29.50, i F 481l & M 20.48~26.87,
PEIR 55 T AR & A7 KU SR AIK . Steiger J7 [0] P
Ko g 25 SR 34 S st % T HL AR i X R R AR RS
TR MBREE (£2), #RKEIHE G
F U 33 AH OC 28 A4 ) B e KURS L imAlR Bl AR
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B85 B E . 2 — 2 B MR-Egger # B K2 56 25

IR R SR W KO Z230hE (3 P>0.05) (5R3).
LERORE, AR BUREAR MR 4 M iy = A5 R L
WY S 0 M BOK S Z300E T8, BRI AT 45 AR A

R E A B R M o Ry — 20 ik 3 P 4
SRR E R, AT ST X1 2 B 5 RO N g
KU 14 5 B FF )& leave-one-out 73 B (4h 72 €] 1A) |
HASNP ZR AR (Rh 7B 1B) L e SR (bR 1C)
K Bl (bR EID) o Z5R RoR, AF MR J5 ik
18 24 L Ty ] AR — B, T - B R 4 s B AN X R
5y 3 leave-one-out 23 M7 7N, 1% — S B& B> SNP
J& SR T ] A e A= W)t R R OR A 25 Uk B
558 9 R 2Z [8] 79 0F [a] 5056 R B — T2 AR &
Kz,

F2 DEAXRVEFELPNTETSHEEITME K Steiger 77 [ L0 45 R

Table 2 Instrument strength assessment and Steiger directionality test results for psychological phenotypes

Erae 25 )q) SNP % FSiTT SEEFE S AL F Steiger 771
M (ebi-a-GCSTO0018833) R B 23 19.49~26.67 21.64 21.13 i
ebi-a- 3
W 7 9 39 19.49~26.67 21.35 21.13 B
A= E 258 18.35~80.76 29.50 26.87 XHE
22 (ebi-a-GCST90029028) .
W R 313 18.35~117.82 29.29 26.45 Bx
50 ukbb14150) A 180 19.53~63.74 27.82 2474 X
18441 z)] (ukb-b-
W 5 223 19.53~88.31 27.83 24.44 S
, AR 15 19.57~23.22 20.87 20.48 X
FE LB/ 2o Bk AR R A (ukb-d-20544_15) .
W 33 19.54~33.11 21.46 20.86 X
R3 BTENWHAMRSBESTER
Table 3  Sensitivity analysis results of univariable two-sample MR
IVW 5 MR-Egger 5 fitk FREAG 50
TR — £ - Egger il S.E. —
Q P Q P P
AL (ebi-a-GCST90018833) 51.641 0.069 50.848 0.064 0.008 0.010 0.452
HIZ8 5% (ebi-a-GCST90029028 ) 290.026  0.809 289.647 0.802 -0.003 0.005 0.539
154553 (ukb-b-14180) 244.129 0.147 244.111 0.137 0.002 0.010 0.84
FE AN Rz MR SR B AS (ukb-d-20544_15) 34.239 0.361 34.177 0.318 -0.003 0.011 0.814

2.3 FRILAHBREHENIMBIIELR

Y TAEWCM R ot P AUE 25 0 3h 5 8 e
JRUBS 52 BHPE DG I, ABFSR #F — 2 R AR WA BEH
Jiti GWAS Ui X1 iz 45 B AT MR UE . &5 R B,
155 45 5% BN 78 7R W NHBE R TVW 00 D Tl 5 A
BEFE R HE— 20, ORI AR RIAE S H 98 KU
FhE A, (BG83 243 98 A XA R (OR=1.747,
95% CI=0.999~3.056, P=0.050) . AL b i B 45 5|
Y 25 g8 B A R 7 ) (OR=2.156, 95% CI=0.952~
4.882, P=0.055), HRILFNGiT2%E L; MR-Egger
AU AU AL IR R I i 3 e (81 2) o BRI &,
A0 HB G UE 25 5 R E R GE T R, H AN
JES E o —58, HIVW 45 40 F 1 7 WK
o, BRI 25Uk 2 5 R XU TR (R A DG 1K TR
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ZIRBE 4k s . IR AR B4 T (]
AIREAEAE — A G, ARt S R A&
MR 5381, DLFAL & BB AEM BB AME TN S B
AR 22 () (R b 57 Gk . S5 S R, 7 R A4 A PO A
DA G R TR G, MR el — 5 B X
B ST A G R R . 248 5 MR-IVW 430 o, 1
2 0% 2h 5 9 RV B 0 B 3 AH DG [ B=1.193, AR ifE R
(S.E.) =0.565, OR=3.296, 95% CI=1.089~9.982, P=
0.035]; £ 78 & MR-Egger /> i &5 R 5 2 & JF — 5%
(B=1.191, S.E.=0.566, OR=3.291, 95% CI=1.085~
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9.982, P=0.035). AHELZ N, HAR. P& oo Al £E &
AH DG R AR Z2 748 A5 R v 4 K 0 ¢ 3] i 350 37 8K
N (¥ P>0.05) . RS RN, 752 R0 B¢
FAVH I RS, G0 sh R R B8 5 i KU
T A A S DG, i G At 2R BE ok 2R B AR E 1Y B
FERON . e, BT MR-BMA 45 B — 308 7%
— KW, MAMEET, EHWE I MIP &, N

0.935, H. % Benjamini-Hochberg % 1F (BH) J5 % &
MAAGIEE L (ARG P=0.012); A =5
B MIP AR, HRIER 2R EG I 2E X
(£4). ZERER, NZHBPFYRAESR, b
25l sl BT RE S 1 R XUBR A G B9 32 0 B OG
R

Exposure Outcome  SNP Method OR (95% CI) P

T&250% 30 (ukb-b-14180) bbj-a-119 180 VW R 1.747 (0.999~3.056)  0.050
MR-Egger ' 2.038 (0.135~30.672) 0.607
Weighted median i 2.156 (0.952~4.882) 0.055
Weighted mode E 3.304 (0.449~24.279) 0.242

\ \ \

0.1 1 5

OR
RIRUBS: 2 AU
B2 1BHEKHEFRITARBEREXRIMBIGIERKE

Figure 2 Forest plot of external validation analysis for the association between mood swings and gastric cancer risk in the East

Asian population

#4 ZZEMREMR-BMASHTER
Table 4 Results of multivariable MR and MR-BMA analyses

£ MR-IVW £ 5 MR-E P.adjust
P SNP L B T gger B MIP adjus
S.E. OR(95% CI) P S.E. OR(95% CI) P (BH)
I (ebi-a-GCST90018833) 355  —0.067(0.049) 0.935(0.850~1.029) 0.171 -0.061(0.063) 0.941(0.832~1.064) 0.334 0.114  0.998
P25 (ebi-a-GCST90029028) 355  —0.109(0.067) 0.897(0.787~1.022) 0.103 —0.108(0.067) 0.898(0.787~1.024) 0.107 0.178 0.998
1546 W5 (ukb-b-14180) 355  1.193(0.565) 3.296(1.089~9.982) 0.035 1.191(0.566) 3.291(1.085~9.982) 0.035 0.935 0.012
FEIR AN G Bz PR AR
s 355  0.837(0.600) 2.309(0.712~7.483) 0.163 0.840(0.601) 2.317(0.713~7.526) 0.162 0.113  0.998
[ A% (ukb-d-20544_15)
25 ZTEMRERMESTLER £5 STEMREBRESTER
H i — 1AL 275 B MR 45 R, AW Table S Sensitivity analysis results of multivariable MR
NN N 4— 2y W/, nrﬁ: Z A= E P
FEXH B AR IEAT 1 5 ke SOk F 2 %tk e R : cAiEaE
. N IVW 57 i PR 55 ( Cochran's Q 366.968 —  0.268
%k 5 IVW #E 28 Cochran' 41 &5
SRR HE %8 ' Cochran's Q 5t 1 4t £ 5 MR-Egger 5 A (Cochran's Q) 366.941  —  0.256
AN =N £ 70
366.968 (P=0268) , Z 7% H MR-Egger fE 3¢ T £ 75 MR-Egger Bl 5 0.000 0.002 0.873

Cochran's Q 4t i1 4 366.941 (P=0.256), 7% WL
EH b, HUFE, £ & MR-Egger # /4% T
FJ0 (intercept<0.001 . S.E.=0.002, P=0.873), Ai#&
NI IKEZPE (25), Wk, Z48 45 MR 43T
rh WL ) 115 45 D Bl 5 8 e XU A8 2 ST T e DG B
AN K AT RE B S 2 S B R BOK S 2 8 T ak g, iE
— DR TR E . B R R A g
AR . AR RN B R T 0 BLAH O B A R A,
W1 22 8] W] BEAF AE — E AL A G, R 28
MR & MR-BMA &5 J A7) B 25 4 B8 & MR, A1 56
UE SR 3 B 45 R 25 B i R

2.6 PoPSLEEREHIER GEPIA2 IELE R
BTG 45U B o o — TR B AR T AT L AN
UE N 22725 15 op A v Y R4 SRR BAME B R, AT
% ME— 25 X5 FLAH DA 55 FF € PoPS 43 BT o 45 S AL i
e 32 AR R MR L L K, L FE CD5. TLR4,
SPIl. MAPK3., EPHBI., SLC7Al1l1, ADAMI2,
CDH6. KYNU, MYLK, FOXN3 fIKMT2E %5 (#%6).
Horr, FR xR B I 4B 5L 5 PoPS I 5 gk A
— %, 40 TLR4. EPHBI. LONRF1. PRKDI.
ADAMI12. CDH6, CNTN5, KYNU, SHISA9,
MYLK . FOXN3 Fl KCNA4, 4575 3 46 5L ] 7] fig 5 1%
25 B A O 1A% 6 i BT — 2 T REOCHE , JF AT AR
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RGN R R N LR, - ET
GEPIA2 V- 5 7F J|E TCGA ¥X & GTEx 345 431 J5 & 2R,
1 E R LR o, {2 ADAMI12 Fil KYNU [a] B 26 21
tHE.%'%‘:Eéﬂéﬂ%ﬂzﬁéﬂz}lzrﬁﬂB@ﬁ%%%’%iﬁ&?ﬁ
JEARSEE . Horr, ADAMI2 7E B 4 b R ik

e, HmRBASAELW (overall survival, 0S)
W] . % 2% [Log-rank P=0.011, HR=15, P (HR) =

®o (RAENERRFRMERD

0.012] (&1 3A). [RFE, KYNUZEB AL PR 2 e
TR, BRIBH B 0S I8 i 3 4 K [Log-rank
P=0.027, HR=14, P (HR) =0.027] ([£3B), X%t

45478, ADAMI2 A KYNU ] fig E“f*é%‘?fx”iﬂﬁa‘é

AR T LA 2 — 2 56 T B G S e i , =
HOE A 18 25 0 3h 5 8 i U 2Z [R] E’\Ja‘éﬁ%ﬂ}ﬁ%
Ja LY RE S it — B Rk

EEE B PoPS DT L5 R

Table 6 PoPS analysis results of representative candidate genes associated with mood swing

rsid b3 iy B4 PoPS LA PoPS P4 rsid LB LA PoPS A PoPS 43
rs1037448 TMEM138 CD5 0.833 rs2012505 ST6GAL2 RGPD3 -0.176
rs10462485 CETN3 POLR3G 0.219 rs2066928 CDH6 CDH6 -0.937
rs10983775 TLR4 TLR4 0.729 rs2435554 CNTNS5 CNTNS -0.008
rs11039154 ACP2 SPI1 1.223 rs2483509 MIR6133 EXOC4 0.180
rs11589577 MTR EDARADD 0.350 rs28694084 INSIG1 RBM33 0.269
rs11599236 SORCS3-AS1 SORCS3 0.128 rs35789697 KYNU KYNU 0.268
rs11645581 SMG1P5 MAPK3 0.837 rs4527008 SHISA9 SHISA9 0.416
rs11720128 EPHBI1 EPHBI1 0.084 rs4585149 C3orf55 VEPH1 -0.066
rs11728841 SLC7A11-AS1 SLC7A11 -0.739 rs6786268 MYLK MYLK 0.471
rs11780194 LONRF1 LONRF1 0.104 rs6811019 FNIP2 Cdorfd6 0.188
rs12231451 PPPICC HVCNI1 0.488 rs68126243 FOXN3 FOXN3 0.130
rs12761166 EMX20S PDZDS8 0.014 rs6963979 LHFPL3-AS2 KMT2E 0.750
rs138315672 C3orf38 ZNF654 0.091 rs697311 KCNA4 KCNA4 -0.179
rs138788751 PRKD1 PRKD1 -0.518 rs73030391 ZNF507 ANKRD27 0.016
rs1466356 ADAMI12 ADAMI12 0.131 rs736699 KCNK3 MAPRE3 0.188
rs1612698 LOC284661 AJAP1 0.016 rs77436242 LOC101928937 ANKS1B 0.432

6 = — L
= — A
+ 5 P=0.011
E HR(#5)=15
S 5 L P(HR)=0.012
%G 4\,{: 3= ' (=191
n(ff)=192
P ®
é - 0.2 '-| -
=
0 a L 0.0_ T T T T T T
STAD 0 20 40 60 80 100 120
FAH R (n=408) ; IEH 0L (n=211) A (A ) A
0S
- 1.0 — fiRk
= % — ik
6 3 P=0.027
% 0.8 HR(i5)=14
E 5 PUHR)=0.027
o 4 I 0.6 <ol fE)=192
& ] n(f£)=192
IE gi 0.4
% .
§ 0.2_
=
0 - 0.0_ T T T T T T
STAD 0 20 40 60 80 100 120
FEAZ (n=408) ; IEH 22 (n=211) A () B

3 ADAMI2FIKYNUZEBEHHRIEERK OS5
Figure 3 Differential expression and OS analyses of ADAM12 and KYNU in gastric cancer
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