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HBE. a4 KitARBAZ T HiE B A (gut microbiota, GM) 5 A% % ( pancreatic cancer, PC) Z ¢ B R £ % 43
T PC 49 R BB ALH), e R T IR R 35, & KA H4& R AL (Mendelian randomization, MR) 4>
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OR=0.847,95%CI:0.734~0.978, P = 0.024 ; B i % 4 1% & #F & 7 ( European Bioinformatics Institute, EBI) : OR =
0.829,95%C1:0.727~0.945,P=0.005) ] . %4 & R s #4F ¥ # ( BBJ: OR = 0.775,95%CI . 0.667 ~ 0.900, P = 0.001 ; EBI’;
OR=0.828,95%CI.0.731 ~0.937, P=0.003) , ¥ &% & & X34t i& 42 1( MF0038) ( BBJ; OR = 0.299,95% CI; 0.097 ~
0.917,P=0.035;EBI: OR = 0.260,95%CI:0.110 ~ 0.615, P=0.002) . ¥4 47 1§ /& ( BBJ: OR = 0.771,95% CI. 0.657 ~
0.905,P=0.001;EBI:OR=0.807,95%CI:0.700~0.930, P=0.003) 55 PC &) & & R & FEAKAE % ; 7T 4 o 5 ik W A
(BBJ:OR=1.328,95%CI;1.086~1.623,P=0.006;EBI: OR = 1.258,95%CI:1.041 ~ 1.520, P=0.018) ./ | 4% ¥ 34T
B #F (BBJ:OR=1.473,95%CI.1.150~1.887,P=0.002;EBI; OR = 1.242,95%CI.1.030~ 1.497, P=0.023) . &8 ¥ /&
(BBJ:OR=1.184,95%CI;1.021~1.374,P=0.026;; EBI: OR=1.166,95%CI; 1.015~1.339, P=0.030) 5 PC #5 % % &,
¥k, Mot MR 4% 2%, )/eFE %8 & (BBJ.OR=0.844,95%CI.0.725~0.983, P= 0.029,; EBI:
OR=0.825,95%CI:0.717~0.949, P=0.007) . & % 7~ 3 #4F ¥ #r ( BBJ: OR = 0.766,95% CI . 0.647 ~ 0.906, P=0.002;
EBI:OR=0.823,95%CI.:0.720~0.939,P=0.004) . ¥ L& B2 /X34 % #2 I( MF0038) ( BBJ: OR = 0.270,95%CI ;0.082 ~
0.0888,P=0.031; EBI; OR = 0.245,95% CI:0.098 ~ 0.610, P = 0.003) . 32 #F # /& ( BBJ: OR = 0.768,95% CI ; 0.647 ~
0.912,P=0.003;EBI: OR=0.802,95%CI:0.689 ~0.934, P=0.004) 5 PC #) £ % R I& Ak A8 X ; 14 & F & 8 A+
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Abstract: Objective To explore the causal relationship between gut microbiota (GM) and pancreatic cancer (PC) in
East Asians to reveal the potential pathological mechanisms of PC and provide a theoretical basis for clinical interven-
tions. Methods Mendelian randomization ( MR) analysis was conducted using data from genome-wide association
studies (GWAS) databases to analyze the relationships between 500 gut microbiota features and PC in East Asians.
Single nucleotide polymorphisms were used as instrumental variables, and various MR methods, including inverse
variance weighting (IVW) , weighted median method, and Bayesian weighted MR, were employed to assess the causal
relationship between GM and PC. Results The results of the inverse-variance weighted method showed that g_Eremo-
coccus [ Biobank Japan (BBJ): OR =0.847, 95%CI. 0.734-0.978, P =0.024; European Bioinformatics Institute
(EBI): OR=0.829, 95%CI. 0.727-0.945, P=0.005), s_Acinetobacter_baumannii (BBJ; OR=0.775, 95% CI.
0.667-0.900, P=0.001; EBI. OR=10.828, 95%CI. 0.731-0.937, P=0.003), methionine metabolism I ( MF0038)
(BBJ: OR=0.299, 95% CI. 0.097-0.917, P=0.035; EBI. OR =0.260, 95%CI. 0.110-0.615, P=0.002), and
g_Helicobacter (BBJ; OR=0.771, 95%CI. 0.657-0.905, P=0.001; EBI. OR=0.807, 95%CI. 0.700-0.930, P=
0.003) were associated with a reduced risk of PC, whereas s_Prevotella_amnii (BBJ; OR=1.328, 95%CI; 1.086-
1.623, P=0.006; EBI: OR=1.258, 95%CI. 1.041-1.520, P=0.018) , s_Bacteroides_salanitronis (BBJ; OR=1.473,
95%CI. 1.150-1.887, P=0.002; EBI: OR=1.242, 95%CI. 1.030-1.497, P=0.023), and g_Acidovorax (BBJ: OR=
1.184, 95%CI. 1.021-1.374, P=0.026; EBI. OR=1.166, 95%CI. 1.015-1.339, P=0.030) were associated with an
increased risk of PC, and the results of the Bayesian weighted MR method similarly showed that g_Eremococcus ( BBJ .
OR=0.844, 95%CI. 0.725-0.983, P=0.029; EBI. OR=0.825, 95%CI. 0.717-0.949, P=0.007), s_Acinetobacter_
baumannii (BBJ; OR=0.766, 95%CI. 0.647-0.906, P=0.002; EBI. OR=0.823, 95%CI:. 0.720-0.939, P=0.004),
methionine metabolism I (MF0038) (BBJ:. OR=0.270, 95%CI. 0.082-0.888, P=0.031; EBI. OR=0.245, 95%CI .
0.098-0.610, P=0.003), and g_Helicobacter (BBJ: OR=0.768, 95%CI. 0.647-0.912, P=0.003; EBI. OR=0.802,
95%CI; 0.689-0.934, P=0.004) were associated with a reduced risk of PC, while s_Prevotella_amnii (BBJ; OR =
1.340, 95%CI; 1.076-1.668, P=0.009; EBI; OR=1.262, 95%CI . 1.030-1.547, P=0.025) , s_Bacteroides_salanitronis (BBJ:
OR=1.487, 95%CI. 1.145-1.931, P=0.003; EBI: OR=1.256, 95%CI; 1.031-1.531, P=0.024), and g_Acidovorax
(BBJ: OR=1.189, 95%CI. 1.017-1.390, P=0.029; EBI. OR=1.170, 95%CI. 1.011-1.353, P=0.036) were associated
with an increased risk of PC. Sensitivity analyses suggested that the results were robust. Conclusion g_FEremococcus,
s_Acinetobacter_baumannii, methionine metabolism pathway I (MF0038) , and g_Helicobacter may serve as protective
factors for PC, while s_Prevotella_amnii, s_Bacteroides_salanitronis, and g_Acidovorax may increase the risk of PC.
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0.024; EBI: OR = 0.829,95% CI.:0.727 ~0.945, P =
0.005) #f1 =2 AN F (BBJ; OR=0.775,95%CI;
0.667 ~0.900, P = 0.001; EBI; OR = 0.828,95% CI;
0.731~0.937,P = 0.003) . H & & B A% i & 12 1
(MF0038) ( BBJ: OR =0.299,95%CI.:0.097 ~0.917,



48 [ ITR N N

Wy, 7

=2 i

(= =

)

63 % 12 ]

P=0.035;EBI:OR=0.260,95%CI:0.110~0.615,P=
0.002) M2 & (BBJ: OR=0.771,95%CI.0.657 ~
0.905, P =0.001; EBI: OR = 0.807,95% CI; 0.700 ~
0.930,P=0.003) 5 PC 1) % AU 3 AIK =2 [1] 7y PRI 2R
KA Guit2- 38 X BTl e % 3 UK i #h (BBJ . OR =
1.328,95% CI;1.086 ~ 1.623, P = 0.006; EBI; OR =
1.258,95%CI1:1.041~1.520,P=0.018) V> F45:2 1)
FFE RN (BBJ: OR = 1.473,95%CI.1.150~ 1.887,P =
0.002; EBI: OR = 1.242,95%CI.1.030 ~ 1.497 , P =
0.023) 2% % (BBJ:OR=1.184,95%CI.1.021 ~
1.374,P =0.026; EBI: OR = 1.166,95% CI. 1.015 ~
1.339,P=0.030) 5 PC %9 KU 34 =z 1] iy A 5R 5¢
WA G5 X, BWMR 45 R B7s, Jo RSk E B
(BBJ:OR=0.844,95%CI.0.725~0.983, P=0.029;
EBI:OR=0.825,95%CI:0.717 ~0.949, P=0.007 ) .
i) & NS 1 Fh ( BBJ: OR = 0.766,95% CI: 0.647 ~
0.906,P = 0.002; EBI; OR = 0.823,95% CI; 0.720 ~
0.939,P=0.004) . H i 22 R AX i & 42 1 ( MFO038 )
(BBJ:OR=0.270,95%CI.0.082 ~0.0888, P=0.031;
EBI:OR=0.245,95%CI:0.098 ~0.610, P = 0.003) .
W2HT )& ( BBJ; OR = 0.768,95% CI;0.647 ~0.912,
P=0.003;EBI:OR =0.802,95%CI:0.689~0.934,P=
0.004) 5 PC 1y %k KU B ARG =z ] 1y PR SR OCER AT 42

TH R S BTl Je 3 7 IK 7 Fh ( BBJ: OR = 1.340,
95%CI:1.076 ~ 1.668, P = 0.009; EBI: OR = 1.262,
95%CI;1.030 ~ 1.547, P =0.025) . V> F45: 2 LA
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Table 1 Results of heterogeneity and pliotropy tests

S PR 5 ZRPER K MR-

#EERE %)) MR Egger VW MR Egger PRESSO
0 P 0 P el P P

JEREKE R PC(BBJ #fli%)  5.328 0.503 5.386 0.613 0.052 0.818  0.673
i 2 AT AD 5.835 0.442 5.955 0.545 -0.043 0.742  0.596
qu ﬁﬁf&c‘%ﬁ@ 13.955 0.529 15.517 0.487 -0.067 0231  0.492
BT 1R ) 1.185 0.757 1.194 0.849 0.103 0.693  0.880
R 4 J 3 T IR T 2.161 0.339 2.421 0.490 -0.233 0.673  0.576
VO FIEE 2 T B Rl 6.385 0.701 6.468 0.775 0.024 0.779  0.792
R A 3.900 0.690 3.979 0.782 0.034 0.788  0.822
JE R ER T T PC(EBI #di#E)  7.126 0.416 7.127 0.523 0.003 0.980  0.569
il SN ST P 5.927 0.655 5.928 0.747 -0.004 0.975  0.772
f'? ﬁéﬁfgﬁ‘gﬁ’%ﬁ 18.346 0.738 18.667 0.769 -0.022 0.577  0.783
1B B R 3.353 0.501 3.355 0.645 0.006 0.968  0.681
R 4} J 2 38 7 TR T 0.278 0.870 0.479 0.924 -0.192 0.698  0.935
VDR 5 AT B A 16.009 0.381 17.093 0.380 0.062 0.329  0.414
BRI S 4.127 0.660 4.261 0.749 -0.042 0.726  0.780
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Figure 2  Scatter plots for MR analyses of the causal effect of GM on PC
A g_Eremococcus and PC; B s_Acinetobacter_baumannii and PC; C. Methionine metabolism pathway I (MF0038) and PC;
D: s_Prevotella_amnii and PC; E. g_Helicobacter and PC; F. s_Bacteroides_salanitronis and PC; G; g_Acidovorax and PC.
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Figure 3

Leave-one-out plots for MR analyses of the causal effect of GM on PC
A g_Eremococcus and PC; B s_Acinetobacter_baumannii and PC; C; Methionine metabolism pathway I (MF0038) and PC;
D: s_Prevotella_amnii and PC; E. g_Helicobacter and PC; F. s_Bacteroides_salanitronis and PC; G g_Acidovorax and PC.
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