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P ER . FiE KA RAEAR BIE R (MR) 57, 3K T 4 AN KAAE 6 My 38 1 4 204 K T 240 X IR AR 50 (GWAS ) B8 4 e 2
A i R GWAS B LE | VA5 7 £ AR AR A 2B 50 75 ik R iR A WA w5 ir AR m Z e AR £ &,
Wit B A BRI A & R SRR S RE S Ak, R AR X ILE (FDR)K E § TR T4 Rad [ A4
%, iliT MR W5 AT R i R 6 P A . SR E 2B B A A S LA AR S T A A 2 2 R AR X (P=8.030X107°,FDR
K IEJE P=0.033), mAAFHE B A SR ARE T A ZE R F EMX(P=3.275X10"",FDR&R EJ5 P=0.034); it B g &AM 54
AR AB K 0 f R KA A2 Z FDR AR EJG 77, ¥ R R F F R K F ; d ik AR A 12 W 1844 2 4 B - i AX AT A - B0 A AR 2l i
FEAE P oG PO AL A PR T 0.05, 518 "2t 8 1 AP T A A AP AR SR 69 S B &, T B B AR T Ak T AL AR R
FLEARIPIE R &, iR R 5 S AR 69 A8 R R 3R, B R A R YR R PR i KGR T W i A B B A AR AL B
Z R RBEREFANER .

KR B A ER SR AR AP AR R T R AT A AT

Study on the causal relationship between gut microbiota, blood metabolites and antidepressant treatment
response

LOU Linlin, SHI Lingyi, ZHOU Xiangjun, JIANG Ying, ZHU Haohao (Dept. of General Psychiatry, the
Affiliated Mental Health Center of Jiangnan University, Jiangsu Wuxi 214151, China)

ABSTRACT OBJECTIVE To investigate the causal relationships between gut microbiota, blood metabolites and antidepressant
treatment response from a genetic perspective, and to assess the potential mediating role of blood metabolites. METHODS This
study utilized a two-sample Mendelian randomization (MR) design. Exposure data were derived from four large-scale gut
microbiome genome-wide association study (GWAS) datasets and two blood metabolite GWAS datasets. The inverse variance
weighted method was used as the primary method to evaluate the causal relationships between gut microbiota, blood metabolites
and antidepressant effects. The robustness, heterogeneity and horizontal pleiotropy of the results were evaluated through various
sensitivity analyses. Additionally, the false discovery rate (FDR) was applied to correct type I errors caused by multiple
hypothesis testing. Finally, MR mediation analysis was conducted to test the potential mediating effect of blood metabolites.
RESULTS The s_Bilophila was negatively associated with the effectiveness of antidepressant treatment (P=8.030X 107, then P=
0.033 after FDR correction) , and the f Bacteroidales was positively associated with the effectiveness of antidepressant treatment
(P=3.275X107", then P=0.034 after FDR correction). Over a hundred blood metabolites were also screened out as being
associated with antidepressant response, but after FDR correction, no significant causal relationship was observed. The P value of
the mediation effect proportion of blood metabolites in the “gut microbiota-blood metabolites-antidepressant efficacy” pathway was
greater than 0.05. CONCLUSIONS The s_Bilophila may represent a risk factor for antidepressant effects, whereas the
f Bacteroidales may serve as a protective factor for antidepressant effects. The correlation between blood metabolites and

antidepressant efficacy is not strong, and no genetic evidence
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is found to support that the investigated blood metabolites play
a key mediating role between the gut microbiota and

antidepressant response.
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TABIE & 4= 3R Bl N S Bk e i F 2R 2 —, 8
FIRIT NG AEAE W A 22 5, JF 32 35l A L3
Kt 2% 277w R AL E Y, B iE A Y REE N
MNRTEZN RIS T, LA R Dy RE ) R N A 2
SEMPUIIARIA T ROR B S R 2 — ", WFoE k],
R 7 3 A T A e R R ) R Y s
PR I R S TR R 22 R G D) RE™ s e iR
UIAE A W JE AR ARG S A 2T U ), S AL
Az PR AS A B B S, REAE A T AR 5 R 2 ) A
AR A R T RO SR, AR IESE
A3 AR ) 23K ) A8 Ak 5 AR RE IR S 25 036 7 ROR
AHOCE SR FLRTREVE I A IR R A S B A vt 2l
PIHTAAR BN, 1 520 o

SR, B TR ZE0H DGR a8 T PR 5%, ME
LB i S Tl A - I A - e AR A8 0y ™ 3 —
TERAR MR IR R T e IRAE GG LR 52 1Y Ry
PR, 5 5 R FE ML Ak (Mendelian randomization, MR) 43
MrRia Az o 17 1 DLt A% 728 A Sy T ELAR Gl HE WY
RN ZE SRR Z KRR, TR
AR, BB A2 5 R R T4, MR
3P REA RAkE S i 1) PR C R AR Z2 R T4, 8
SRAEWTHR AL T Sy T SR AL e . T AR
SER R AL E A, R GE VTl I 18 G2 P e S AR
KM IBA ) S PTIPEBRN TS AE R OC R It —2F
PRI M B AP RE B AEH P AR AR, R AT
PIESAEIRYT MR 22 S 0 AR P2 LRI S
1 #HEsRR
1.1 BB E B EE R

AT 4 Tl 4= FE K 2H K B 5T (genome-wide
association study , GWAS )GV EH - (1) far 22 5 A= Wy 4 i
H (Dutch Microbiome Project, DMP)™, 4,5 7 738 4] Kk
WIS 5% S 5F5FER R 18~T5% , B bl
Lol ZBEFRAA T 2R H — MR AR HERR T A8
A" i 18 e s el A B A AR V5
207 A W 0 2 BT e 205 2415 I, AH ST R B
ffi T il 2F GWAS Catalog % 4 J¢ 48 B (130 5 K
GCST90027-446-GCSTI0027857) ., (2) MiBioGen Hk
2021 AR FSE™, R 75 24 4B | 18 340 ] LA RR I 1M 4t
K EMNSHE ;S H5EFR N A0~65 % | SR L]
Bt 2R ANREZ K AL IX a1z iRk
O, W K 21 AR 0 20T B 5T T RAS AR IR
2 251 (single nucleotide polymorphisms, SNPs) , 457
OB © fE GWAS Catalog BU¥E 2 A JF (HEM S K

TEZD; 2026 455 37 5 6 ]

GCST90016-908-GCSTI0017118) , (3 )7k &l A iy i 1k
AP GWAS" B Tk A TEEAY 5 ks BRAIIESE
18 956 1S 5% . 45 BAIIAIFSE AU 1 2F R B WA
25 ARRRLUPAE AR £ 2 58 kI8 20 it
XA KRR BRI I 2 PP o I BIFSR X 24 430 Fif
B RE R HEAT T8t SR AT, A DI i
£ GWAS Catalog % 45 & 2 JF (& M 5 A
GCST90011301-GCST90011730) . (4) 7§ % FINRISK
2002 (FRO2) BB B 55", 49 A 5 959 f4i] 25~T74 % (1) 55 =%
Z5F AR RA 2EARRE, WET A D RHPEEA
IZHIF 5% 473 B g 1 T2 0 AR E B 24 793 T3 1> SNPs
15 7 TR, AR S T KA B 78 W 3 R 4 - %
TR R 45 & A JF CEMES i GCST90032172-
GCST90032644 ).,

T H77 5 (SNPs) I EREARE : (1) B4 KL 40 I 3%
PE(P<5X107°) 5 (2) JoifE WA - (R*<<0.001, it f&
BT 12 10 000 kb) 5 (3) 55 T AR R 25 (F i) > 10,
1.2 MmEA B EHERIR

ARHFTTANA 255 GWAS T EHE - (1) i Karjalainen
BN T 2024 4F K 219 GWAS"™, # & 233 F i) , 78 25
K A (5ASBABIIFSE ) AR TE (1 ASBABIIFE ) (55 2% (6
ASBRINIFFE ) B AR S5 == R AR (21 A~ BB 5T ) i At
136 016 112 5 ; 2 5 FHAE M 75 AR 22 4F B B, M
S GG BE AP 3 2 52 05 S SNPs it 1 338 J7 4>, 4H
F Y REE B 7 GWAS Catalog 095 52 TF (S R
GCST90301941-GCSTI0302173) ., (2) Jill £ K # Ak 9\
] i 5¥ (Canadian Longitudinal Study on Aging, CLSA)"™,
£15% 8 299 141 45~85 X [ BAFS 53, /3T T 241 540
J3~ SNPs 5 1 400 F G4 it G, Forh 4345 1 091 A
I A3 42 Fi1 309 Fh FLA ARG L AH I B g O 7
GWAS Catalog £ 4 % /A FF (KR U 1 58 FF A< 1 W5 R
GCST90199621-90201020; I W P Ifil Z& A A 1 54
GCST90201021-90204063) .,

1.3 ARSI SRR IR

AWFFE R PUARIA YT RO Y 35 A% B AR T A A
g 3t A 41 2% B B (Psychiatric Genomics Consortium,
PGC) & RMBFF™, %58 IE S EUE T 2021 42
G T 1I3ANEBRBASIAF5E (G 4E 10 A XTRRI 1 52
F3AE X AR MG RETY) o B T AR A A R , i
FEALG AT T BRINEHE , 2695 1 5 151 B3k BITRYT S
Z 5HMS 28 FIFAHIRIRBGEN S 55, 585U
N Lotk i Loy, 34k B EBR 22 o I RS B
SREAVERE ST, B RIS WG A E AR A
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SR FIBUREZR MR 3 7 K I 7 38 f0 26 0 e B G A G
IR A )5 B AR SO TSR RO &R o LA 7 22
JINAX (inverse variance weighted, IVW ) 32: 4 Sy [ 52 %0
FERYN 1 E 2T 45 R UL H L (odds ratio, OR)
Tz H: 959 & {5 [X ] (confidence interval, CI) % 7~ (OR
f>1F£/RIEM K, ORME <1 XRMAMK)., HED
IVW ¥k 5 3% 22 30 ME 3R B 52 e, A0 5% (] B R A MR
Egger 181 )3 04 A 57 B0 FUIMAU AR BOEAE M AMFE (24
IVW 32 P<<0.05, H.5 MR Egger [0l 9, A v {37 %5
FUMAARE I 19 53 M 4t A ta 35— 3ok, F e A geitee
BRI R AT

i 3 3545 S B UK Z2 880 PEAG 25 R AU < SR
H Cochran’ s Q i 56 P Ay SNPs =2 1] f4) 152 4% S5 Joi P, #5
P<0.05(. 3% 5 Btk ) , R HBEHLAL RAEHY , Jz 2 (P>
0.05, Jo 7 Jor Pk ) D>k 1T 181 7 i A48 . >k 1 MR Egger
[] VA2 46 56 7K SF 25801, P>0.05 26 B AR TEAE & 1 7K
2R

% I MR-PRESSO £ U1 3 5l B 1T e 1 1 2 501
[ 5 SNPs, M IEWTEIR 2 H &R 5 R B8 — 354017,
B —HERR 54 SNP J5 HBTEAT MR M7 , EATFAS 2521
ROtaf v . R4S 1R & LK (false discovery rate, FDR)
K IE Z E AR R R R ) T BUAE 3R, K IE 5 P(pFDR) <
0.05 BRI/ BAT Geit2A 18 U R S R MGAE

XF bR BUREAS MR 4387 T & 30 4 5 B A AR A ny 2
A PR OC AR 0 A Wi A A R A T MR
AT TR RO BB T 25 TR AR (B =
betal X beta2/beta_all (X H , beta_all Jy 718 4= Py %
POMABRN () S RIS A5ON , betal SA g i A W AFERT 1l i
AR R0, beta2 Ay IV 90 X T4 AR 280 )44
Ji7) , P<<0.05 &M Fh A8 B e it 2o
3 4R

ARIFFE MR Egger [ AP AL B0 InA Ax
BOE IS RIS IVW ik —8, SR E 20 b
HAS MM PR AT R IS ) o
3.1 MEREMESTINERR KA A MR 2547
3.1.1  FET DMP s

A DMP £ 45 b 3 800 3 S HUIm ARG T A SO S Y
O IB U EYIE (P<<0.05) , Hor iR 75 IR I ® T
i1 (s_Paraprevotella) J& & 3K #F}  Fl(s_Ruminococca-
ceae) 5 IR G E Bl (f Prevotellaceae) SHiM ARG A
A4 B S R A OC 5 1 W8 IR B S PR (s_Bilophila) \FLAT R
J& W i (s_Eubacterium) ¥ 1% J& W F1 (s_Clostridium) 55
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6 I A MR S HUERIRI T AR A TG 5
A, S S HOARIG YT ICRAH I 144 B AE )
E(P<<0.05) , Hrp g JIA TR J8 T Fh 4 3K B B (f_Strepto-
coccaceae) A6 57 £ K & (g_Blautia) 55 8 M i EY)
FESPUINARIAYT JORK S W3 TE AR DG, T 8 BRI A8
(g_Ruminococcaceae) \J& B BRI B AP 58 IR QR
85 6 B A IR S PUIMARIG YT oAU 2 A G
SR VLA 1, 2 FDRIIESS SR , A Wg IE B e w5 40
TR IR 7 A A0 A 2 A5G (pFDR =0.033 )

Subgroup SNPs  OR (95% ClI) pval Q_P-value Intercept(P-value)
412 microbial communities and pathways H
effect
s_Bilophila it —h— 8.030E-05 0.729 0.025(0.454)
s_Eubacterium 10 —h— 0.012 0.827 0.073(0.141)
s_Paraprevotella 10 bl 0.019 0.739 -0.012(0.788)
s_Clostridium 7 - 0.024 0.516 -0.009(0.884)
s_Sutterella 4 —h— 0.027 0.243 -0.040(0.754)
g_Sutterella 4 —h— 0.028 0.242 -0.042(0.748)
s_Rul 5 —a 0.029 0.876 -0.035(0.667)
s_Ru 8 P 0.039 0.653 -0.014(0.733)
f_Pre 8 —— 0.042 0.236 -0.074(0.069)
ef
Ui 8 Gl 4.926E-04 0.817 0.062(0.519)
g_Ru 9 —— 0.001 0.846 0.074(0.410)
_Bilophil 7 ——0.001 0.746 -0.070(0.383)
f_Streptococcaceae 15 —h— 0.007 0.884 -0.048(0.542)
f_Prevotellaceae 8 A 0.013 0.574 0.097(0.255)
g_Blautia 12 ——  0.013 0.465 0.112(0.298)
s_Ruminococcus 5 —a—  0.016 0.335 -0.027(0.903)
s_Eubacterium 10 —&——  0.019 0.645 -0.189(0.101)
o_Enterobacteriales 5 —— 0.038 0.613 -0.011(0.913)
f_Enterobacteriaceae 5 —h— 0.038 0.613 -0.011(0.913)
s_Bacteroides 13 —h— 0.040 0.859 -0.081(0.255)
s_Veillonella 10 —h— 0.041 0.867 0.027(0.713)
s_Sutterella 4 —A——0.042 0.333 -0.001(0.997)
g_Sutterella 4 0.043 0.331 0.003(0.990)
04 06 1 16 27

E1 S5HmMisEEEERRXRZNBERMEDE
(EFDMP ##E)

3.1.2 T MiBioGen k% 4

M\ MiBioGen Jk 2 £ 4f v 2 500 Hh S HTMARIGI T A
BORH S 1) 8 /N W iB i A ke (P<<0.05) , He AT e H TR
Al (f Bacteroidales) . & 2 i #} I J& (g_Lachnospira-
ceae) LA H (o _Rhodospirillales ) 55 5 4~ 7 18 3 4= 9
HES PR IR YT A R 35 IEAOC ; T3 iR G R
(g_Prevotella7) "EIEL T ] (p_Proteobacteria) . 2 i 14 H
(o_Mollicutes) FHUIMARIAY T AR W& T Jidk,
W55 H BRI YT JCROHE S T A g 1A T AR R
(P<<0.05) , HA B* 55 [C TR IR (g_Sutterella) 5 AT TR A
(g_Eubacterium brachy group) .”ZJE [ '] (p_Proteobac-
teria) 55 4 A I AR WD RE S HUIIARIG YT o0 2% 1
A T8 22 B # 8 (g Erysipelotrichaceae) | B 4%
J& (g_Lachnoclostridium) | il 2% % ?W (c_Actinobacte-
ria) SHOAMARIGST OB W A OG . 4RI 2, &
FDR ARG B , AU B w RS Tl aRiny 7 A 32
B E IEAHE (pFDR=0.034) .
3.1.3  JETIEE AR

PN GAEPNGE €L A ST RSB K (1| S T SR
K11 25 A4 I 38 T A W E (P<<0.05) , H: b TestASV_27
(J8 ' BR R} Ruminococcaceae) \OTU99 123 (F=3E IR
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Subgroup SNPs  OR (95% Cl) pval Q_P-value p lue)

211 microbial communities |

effect
f_Bacteroidales 9 —h— 3.275E-04 0.516 -0.041(0.314)
g_Lachnospiraceae 11 et 0.008 0.624 -0.026(0.548)
o_Rhodospirillales 14 E+ 0.011 0.908 0.018(0.627)
g_Streptococcus 15 1A 0.011 0.887 0.012(0.680)
g_Prevotella7 1 —‘1: 0.025 0.720 -0.045(0.435)
p_Proteobacteria 12 —ﬁ—a 0.034 0.293 0.030(0.274)
o_Mollicutes 13 —a 0.036 0.542 0.026(0.291)
f_Rhodospirillaceae 15 :‘—‘* 0.041 0.792 0.032(0.414)

no effect
g_Erysipelotrichaceae 16 —h— 0.006 0.486 -0.014(0.780)
g_Sutterella 12 —&—— 0.013 0.379 -0.011(0.904)
g_Lachnoclostridium 13 —h— 0.018 0.962 0.014(0.825)
g_Eubacterium brachy group 10 ~—A—< 0.025 0.744 0.092(0.294)
p_Proteobacteria 12 —A— 0.026 0.840 -0.038(0.505)
¢_Actinobacteria 15 —— 0.043 0.502 0.081(0.103)
g_El um fissi group 9 e 0.049 0.558 -0.073(0.523)

B2 SHnMisiEfEERRXAZANBEMENRE
(F-F MiBioGen BX BB ##E)

I J& Phascolarctobacterium) \ TestASV_5(4fT 1# J& Bac-
teroides) % 9™ B A W RE S HUIMABIA T A AU
1EAAZE ;1] TestASV 39 (AT & Bacteroides) .OTU9T
86 () 3% ¥R I J& Phascolarctobacterium) ,OTU97_109
(RSB IR R B R Paraprevotella) %5 16 i A=)
HESHOMARIR T AR B MAC, SRWE3, &
FDRAZIESG B, DL i i A e S 5T Rin s 7 A 2L
KT RERRKR,

Subgroup SNPs  OR (95% CI) pval  Q_P-value Intercept(P-value)

430 microbial communities

effect
TestASV_39 (Bacteroides) 15 - 0.001 0.771 0.022(0.561)
TestASV_27 (Ruminococcaceae) 7 —h— 0.001 0.791 -0.008(0.874)
OTU99_123 (Phascolarctobacterium) 14 e 0.003 0.533 -0.034(0.296)
OTU97_86 (Phascolarctobacterium) 15 e 0.006 0.543 0.005(0.838)
TestASV_5 (Bacteroides) 17/ —h— 0.008 0.788 -0.003(0.859)
OTU97_109 (Paraprevotella) 8 —h— 0.010 0.686 -0.004(0.851)
G_Ruminococcus 8 A 0.013 0.236 0.009(0.833)
OTU97_108 (Phascolarctobacterium) 14 [l 0.019 0612 -0.035(0.286)
OTU99_30 (Parasutterella) 13 —h— 0.024 0.185 -0.008(0.745)
OTU97_11 (Parabacteroides) 8 —h— 0.025 0.541 0.008(0.802)
OTU99_39 (Alphaproteobacteria) 1" - 0.025 0.508 0.033(0.210)
TestASV_21 (Ruminococcaceae) 15 —h— 0.026 0.590 -0.048(0.236)
OTU97_38 (Alphaproteobacteria) 3 —h— 0.030 0.299 -0.134(0.365)
OTU97_46 (Lachnospiraceae) 11 —h— 0.030 0.400 0.039(0.150)
OTU99_53 (Aestuariispira) 13 - 0.036 0.336 0.008(0.766)
OTU97_50 (Aestuariispira) 13 ] 0.036 0.336 0.008(0.766)
G_Ruminococcus2 5 —&——0.041 0.360 -0.057(0.256)
TestASV_4 (Alistipes) 9 o 0.042 0.846 0.042(0.245)
TestASV_30 (Paraprevotella) 9 el 0.043 0.257 0.038(0.097)
OTU97_102 (Prevotella) 9 ] 0.044 0.764 0.016(0.310)
OTU97_23 (Faecalibacterium) 12 —h— 0.045 0.221 -0.028(0.082)
OTU99_171 (Bacteroides) 10 A 0.048 0.272 -0.009(0.715)
Ruminococcus C 21 — 0.042 0.992 -0.020(0.678)
Collinsella 16 —— 0.047 0.900 0.012(0.814)
Blautia 26 —h— 0.050 0.153 -0.005(0.906)

05 0708 1 12 15

B3 ESHmisui (B8 EFEZRARXEZNFER
EYEE(ETERABEE)

TIHN ARSI S S HUARYAR T TCROH DG 19
A B UE YR (P<<0.05) , Fir OTU97_11 CHIFERIFT
T J& Parabacteroides) .\ TestASV 39 (1) ¥T 1 J& Bacteroi-
des) .OTU97 106 (J& & ER £} Ruminococcaceae ) 55 8 4~
J TE A P S BT AR A T TN S ik 35 TEAH DG ; 111 Test-
ASV 27 (Jf H BR A #} Ruminococcaceae) \OTU97 27 (1
¥ % J& Bacteroides) . TestASV_5 (#8115 J& Bacteroides)
S LA B A Wi S PRI T TR 3 AT OG
ZERILIE 4, 2 FDRIIESS BoR, U BB EwRES
HUAMARIAY T IR T 2 R G R o

TEZD; 2026 455 37 5 6 ]

group SNPs OR (95% Cl) pval Q_P-value Intercept(P-value)
430 microbial communities i
no effect
OTU97_11 (Parabacteroides) 8 i ———4——0001 0545 0.078(0.289)
TestASV_39 (Bacteroides) 15 I—A—- 0.001 0.905 -0.095(0.284)
OTU97_106 (Ruminococcaceae) 8 o 0.008 0.579 -0.130(0.370)
TestASV_27 (Ruminococcaceae) 7 —A—', 0.012 0.376 -0.121(0.318)
QOTU97_27 (Bacteroides) 13 +: 0.015 0.427 0.035(0.627)
TestASV_5 (Bacteroides) 17 '—‘—': 0.015 0.996 0.008(0.849)
TestASV_47 (Parasutterella) 1" +; 0.017 0.363 -0.105(0.173)
OTU99_121 (Ruminococcaceae) 7 I'—ﬁ— 0.022 0.459 -0.032(0.821)
OTU99_24 (Prevotella) 8 —ﬁ—'5 0.024 0.824 0.076(0.398)
TestASV_47 (Parasutterella) 12 —A—‘: 0.024 0.975 0.011(0.898)
QOTU99_140 (Desulfovibrio) ) e 0.024 0.586 -0.189(0.132)
OTU97_97 (Clostridiales) 10— 0.026 0.486 0.035(0.651)
OTU99_171 (Bacteroides) 10 [ 0.028 0.474 -0.044(0.367)
QOTU97_58 (Sutterellaceae) 10 —*—1 0.035 0.289 -0.109(0.176)
OTU99_65 (Sutterellaceae) 10 —ﬁ-" 0.035 0.289 -0.109(0.176)
TestASV_43 (Parasutterella) 20 -‘1 0.037 0.979 -0.004(0.931)
TestASV_49 (Parasutterella) 13 -ﬁ-\l 0.040 0.447 -0.083(0.295)
TestASV_48 (Sutterella) 16 l‘ﬁ- 0.043 0.232 0.038(0.420)
QOTU97_140 (Bacteroides) 10 A 0.049 0.420 -0.033(0.508)
1

06 16

B4 SHMisi (TR BEEEERRXRZNFER
EYE (R TER AT

3.1.4  EETIF2 FRO2 BAFIEE

AT 22 FRO2 BAFNEiHf v 2 7t S HeamaliG s A
BAOFE 1 20 i 1B T A= B R (P<<0.05) , v 4 R AT i
(Stappia abundance) . AL AT 1 J& (Parabacteroides) |
XU AT FH(Bifidobacteriaceae ) 55 11 B A E WIE S
U AR TG TT A A5 3 0 AH O 5 i I LG A 57 A G
(Blautia hansenii) 35551k F# & (Prevotella) | [F 2 AR IE
W& (Azorhizobium) 55 9 ™ B i A Y 5 BT ABIG T
AR RETAK, GRS, £ FDRIKIESS 2R,
DL 8 A 0 B S B AR IR T A 80 T i 3 AR
KFo

Subgroup SNPs  OR (95% Cl) pval Q_P-value Intercept(P-value)

473 microbial communities i

effect !
Stappia abundance 15 : —A—4.421E-04 0.996 -0.025(0.201)
Blautia hansenii 18 —h— : 0.001 0.996 0.001(0.926)
Flavonifractor 18 b 0.003 0.491 -0.057(0.042)
Parabacteroides 17 e 0.007 0.306 -0.020(0.340)
CAG-552 19 i"‘ 0.012 0.276 -0.011(0.607)
Prevotella 19 -“' 0.014 0.905 -0.012(0.523)
Azorhizobium 13 —— 0.017 0.409 -0.040(0.145)
Bifidobacteriaceae 18 .—-ﬁ' 0.019 0.749 0.020(0.315)
Bifidobacterium ruminantium 18 rﬁ- 0.020 0.946 0.016(0.508)
Planococcaceae 17 —h— ' 0.022 0.877 0.005(0.835)
Bifidobacterium adolescentis 21 ')‘- 0.026 0.823 -0.012(0.527)
Brevibacillus B 18 ] 0.032 0.518 0.024(0.209)
Faecalibacterium 18 .‘—ﬁ—' 0.033 0.625 -0.004(0.810)
CAG-145 9 —-ﬁ—‘. 0.034 0.651 0.004(0.893)
VoD3004 17 —‘-‘: 0.036 0.379 0.041(0.031)
Lachnospira 12 :-*- 0.042 0.704 -0.005(0.833)
UBA8904 18 ',_.g_- 0.045 0.675 -0.013(0.583)
Blautia 25 :r‘- 0.049 0.737 -0.005(0.730)
CAG-177 14 'ﬂl 0.050 0.173 -0.003(0.894)
Bacillales A 15 —— 0.050 0.761 0.005(0.834)

02 0406 1 16 27

E5 SHmiui (B8 EFEZRARXEZNFER
EME(ETHZFRO2BATIFHAREE)

TIAh AR S th S HOARIG YT IO OG Y 25
A B 38 A R (P<<0.05) , IR 1R & (Helico-
bacter) i T 40 | ] (Eremiobacterota) | &5 [ i 5 Jifd
(Intestinimonas massiliensis ) 55 11 18 4 E Y iE 5 40
AR YA TT Jo A0 5 b 2 0E AH OG5 i v T A1 IR A 4 32
(Klebsiella A) . J 3K 8 F} (Enterococcaceae ) | & 12 B J&
(Lachnospira) 5§ 14 Al B A W RE S HUMAR iR T7 oAl
ERENMIC, 458 ILE 6. L FDRAZIEE Bn, UL
B A PR S PRI T TCAR T B R R
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Subgroup SNPs OR (95% Cl) pval Q_P-value Intercept(P-value)

473 microbial communities i

no effect H
Klebsiella A 43 - i 0.001 0.864 0.017(0.516)
Enterococcaceae 27 —h— 0.003 0.931 -0.018(0.606)
Lachnospira 12 A 0.004 0.977 -0.031(0.594)
Parabacteroides 17 e 0.005 0.969 0.070(0.116)
Bifidobacterium adolescentis 21 b 0.005 0.492 0.011(0.799)
Helicobacter 17 ———  0.011 0.369 0.033(0.495)
Stappia 15 —a— 0.012 0916 -0.031(0.491)
CAG-110 16 —h— 0.013 0.869 -0.043(0.367)
Eremiobacterota 19 ———0.013 0.845 -0.051(0.284)
Intestinimonas massiliensis 15 —h— 0.013 0.813 0.015(0.789)
Bifidobacterium ruminantium 18 A 0.014 0.935 -0.070(0.212)
Azorhizobium 13 —h— 0.015 0.565 0.044(0.453)
Ezakiellaceae 14 —h— 0.018 0.957 -0.027(0.544)
Megamonas funiformis 39 e 0.019 0.665 -0.003(0.903)
UBA11963 15 —h— 0.023 0.526 0.001(0.980)
UBA8904 18 —h— 0.025 0.977 0.042(0.450)
NK4A144 17 ——— 0.026 0.051 -0.094(0.130)
UBA11963 12 —h— 0.028 0.856 -0.036(0.510)
Treponemataceae 89 —h— 0.039 0.219 0.051(0.070)
Phascolarctobacterium 16 —h— 0.039 0.146 -0.005(0.936)
Bacillus velezensis 15 —A— 0.040 0.829 -0.020(0.686)
Anaeromassilibacillus 22 r—h— 0.041 0.414 0.046(0.302)
Ruminococcus C 21 —A-; 0.042 0.992 -0.020(0.678)
Collinsella 16 —M 0.047 0.900 0.012(0.814)
Blautia 26 - 0.050 0.153 -0.005(0.906)

01 04 1 27 74 201

6 SHMEBBN(ER)BEBERZRRXRNFER
EBE (R TF=FRO2 AR EHR)

3.2 AN K5 HMEBR A AW A MR £ 47
3.2.1 FF Karjalainen [ BA & A 85

M Karjalainen 41 BA % 35 ) 548 v 45 5 1 5 e AR
TRYT AU S B A 34, 43 5 R FLRR DI 4R
AR , = 5PUARIA YT A7 40 52 B 3 1IE A ¢ (P<
0.05) ; SR IT IR SEAY I I 34, 43591 A R |
WARTR SRR, =& SHUNARIR YT O B & k¢
(P<<0.05). Z:FDRAZIEJG Wow, LA LAy S5 4t
L RSP MTEAISE ST
3.2.2 FEF CLSA %

M\ CLSA H 55 H 55T ARG YT 78 A50F 56 19 1 i
AR 55 4 , AL B R 4 MR |3, 7- — H L PR R e A
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R R A B LR R 2., 22 FDR KRG OE ) B
N, DA g AR SHTm Al o 4 70 B AR R
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4 g
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