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Association between dietary components and gut microbiota:

a Mendelian randomization study
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Abstract: Objective To explore the causal association between dietary components (carbohydrate, fat, protein, and sug-
ar) and 119 genera of known gut microbiota using Mendelian randomization (MR) methods. Methods Genome—wide as-
sociation study (GWAS) data for dietary components were collected from the DietGen, while GWAS data for gut micro-
biota were collected from the MiBioGen. Single nucleotide polymorphism (SNP) loci associated with the four dietary
components were used as instrumental variables, and 119 known gut microbiota genera were used as the outcomes. MR
analysis was performed using inverse variance weighted (IVW) method. Heterogeneity was evaluated using Cochran's
test, horizontal pleiotropy and exclude outliers were tested using MR—Egger regression and MR-PRESSO test. Common
genetic pleiotropic genes between dietary components and gut microbiota were identified by MAGMA and PLACO analy-
ses. Results The MR analysis revealed causal associations between carbohydrates and 4 gut microbiota genera, fats
and 14 genera, proteins and 14 genera, and sugars and 11 genera (all P<0.05). The MR-Egger regression analysis
showed no horizontal pleiotropy among the selected SNPs, and the MR-PRESSO test did not identify any outliers (all P>
0.05). The MAGMA and PLACO analyses revealed that 74.42% (32/43) of the causal associations had pleiotropic
genes, with 1 to 10 pleiotropic genes identified. Multiple causal association groups shared the same pleiotropic genes.
Conclusion There are potential genetic and causal associations between dietary components and gut microbiota.

Keywords: genome—wide association study; Mendelian randomization; dietary components; gut microbiota

DOI: 10.19485/j.cnki.issn2096-5087.2025.01.016
EEEIA: BRIGH, Wit B0, F2NFALYYRPTE TR
BEEE: Wk, E-mail: x1¢312000@163.com



- 74 - BT EER 202541 HEE 37 55 1] China Prev Med ], Jan. 2025, Vol. 37, No.1

JE A P ) S et S g AR PR
FEOE, DL BCENEMIE Z R OCHE Y stfe R 5
el fl E A E 2, H i A S BAT wlast Ak 2
TR B O A5 PR TR 2R RE X T B S A W R T A TR T
PAT O A R s ] PR AR T A W AR TR A
PR, FEE AT LR 18 F B REY 2
[ ER R, 3 mT LA 3 A o T A 0 R BV 4G
T SR B AL RS 0 Ok 8 3 RN 2 W i T A ARV
iR BHLAE  (Mendelian randomization, MR) 5%
PL5 285 3 B s DG 138t 4% 728 S/ o TR AR &
WAL R R 545 RZ B FER R MAGMA 5387
A ks SN (= 5 NI DA I B 12 VAN = S 6 2 N e W puag Ko
il o AWFFT R FHPIEEA MR T8 5T KL &4
JEWG . A, FEEREE RS 119 J8 2 HimiE il
PR RSCE, JFiE i MAGMA /B R 22 itk
L, G R H A Bl A W A FHAE 9T e 4
el

1 #EREFZE

1.1 FHRR

KA EY . Rl BT, B RT R ALY
IR KBS (genome—wide association study,
GWAS) %R K [ DietGen 5tdlgE ', WEETERMUTE
235 391 PNERUNAEA, HA 3 KRG o PEORH 4
268 922 MERINAEA . 119 8 ARG k9 iy
GWAS 7RI [ MiBioGen ¥U¥ 1% ', {U3E 13 266
ASBRNEEAS . BRSSO B A s R S BB (PRbf -
AR . RREREFUR; SO . RERERIELE A4
N
1.2 7k
1.2.1  #FFEBET

MR ST 3 /MEik: (1) THARSIE
FRAFRTCK; (2) THAGSRE®RMEE; (3) T.H
Ap i UM R A Ry, 545 R AR 0 B R
ARWFFELL 4 KREE T N REE, D119 BEpiE
WA RS )R, LA T Sk GRS, 4 A5
iFHOG, 5 N SEAAIE, 5 SRR
TR £ & (single nucleotide polymorphism, SNP)
P AR A T HAR R, PR REE s 5 M iE
LRSS S S
122 THASERIEE

e T HAR EHEBR AN RPN (£<0.001,
kb=10 000) ) SNP; HERR 5455728 M IR 2 1 Z M
KW SNP; R IR B B A3 5 o T T A R, % BT

A FA T HAS & (1) F SRR B S A TIL RS, S
o e/ i T BB ) G I SR 19 SNP SR F RS
PPl ss T HAS G, HEBR F<10 1) SNP. 24 ABFEHY
ARG B s ST . FERREEAIEN . B, 5
WA P (5
1.2.3 MR 4387

K FH % 7 22 A% (inverse—variance weighted,
IVW) PG 4 RIS 119 J& i il g Py A 2R
FKIE, SRAIACH A5 (weighted median, WME)
Fl MR-Egger [HIIH3E 245 R iE4740 58, K Cochran
Q K96 VPG T AR 5 (B] 1 5 Bk, P>0.05 SR I AE
RO T [z, RAIBEHLRON AL 34 o SR
MR-PRESSO #5355 B HE(H ; “RH] MR-Egger [7114
BRI K- 2850
1.2.4 MAGMA F1 PLACO Z3#fr

K MAGMA 73 Hrfs 54> SNP df 15 11 [
KA (TR 7, 5 RB A T OCIR A3 M I Ak DGR
. KM PLACO pHriftATistfe 228 A ™, A
Zgeitar, BEA 1 AR, SERRIE H) RRIZ
BAY 2 FhRAUAMDC, RIFFEZ2 3000
1.3 SRitor

KM PLINK BRPEBUER], R R 4.3.2 BfF
MAGMA 441145381, RAH “MendelianRandomiza-
tion” “TwoSampleMR” Fl “MR-PRESSO” F& ¥ {1 i#F
T MR 7 #Mr. RH Benjamini—Hochberg 77 15 1% 1F
RN P AH<0.05 NAFAEZ RS, KK
#E a=0.05,

2 & 7R

21 MR 5 M4 R

Cochran Q £ 35 25 B WoR A £ S itk (3 P<
0.05), RN AT 0T, IVW G55 BoR, ik
KAEDS 4 J&WE WA (3 P<
0.05), NRWiS 14 JEMEREYIFAAER R () p<
0.05), HEAFYS 14 BB AAAER R (35
P<0.05), 25 11 J& igmid sk A7 7 R AR Ik
(¥ P<0.05). Hrbr, B5Wi. SEEB. B 53K
FBAFAERR IS okiba® . M5l . A RS
EIRFE R NK4A136 @& AR R OCH; IRDT . &
. BHEEE 59 H ERE R UCG-005 J& 777E R SR 5Bk
(¥ P<0.05). W& 1.
2.2 HBMHSIER

MR-Egger [A1I9 7% A 2] K 2800 (8 P>
0.05) , MR-PRESSO i35k & & #EE (¥ P>



B EE* 202541 A5 37 55 1] China Prev Med ], Jan. 2025, Vol. 37, No.1 - 75 -

F 1 RN SIERMAYIN MR SHTER

Table 1 MR analysis results of the association between carbohydrate and gut microbiome
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