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Supplement Table S1. Mendelian randomized outliers and level pleiotropy test of
exposure and outcome

Abbreviation: MR:Mendelian randomized, CKD: Chronic kidney disease, eGFR:
estimated glomerular filtration rate, CKDi25: defined as the decrease of eGFR >
25% of baseline accompanied by the progression from no CKD to CKD, Rapid3:
eGFR decreases by more than 3 mL/min/1.73m2 per year, UACR: urine albumin to

creatinine ratio.
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Supplement Table S2. Summary presentation of included studies

Exposure nSNP Oddratio 95%lower 95%upper P value
Class
Bacteroidia 11 1.13 1.02 1.25 0.02
Deltaproteobacteria 6 0.87 0.77 0.98 0.04
Family
FamilyXIII 8 1.19 1.01 1.39 0.038
Lachnospiraceae 6 0.84 0.72 0.98 0.026
Genus
Coproccus 9 1.17 1.03 1.32 0.01
LachnospiraceacUCGO010 10 1.12 1.01 1.23 0.02
Ruminococcus 9 1.14 1.02 1.26 0.04
Streptococcus 15 0.93 0.86 0.99 0.03
Order
Bacteroidiales 9 1.17 1.04 1.31 0.01
Supplement Table S3. Sensitivity analysis for CKD (fix effect model)
Exposure Outcome B (95%CI) p value
Class
CKD Bacteroidia 0.0003(0.0001, 0.0005) 0.03
Deltaproteobacteria
Family
CKD FamilyXIII 0.0003(-0.0008, 0.0013) 0.56
Lachnospiraceae 0.0008 (-0.0003,0.0012) 0.74
Genus
CKD Coproccus -0.0005(-0.0026, 0.0024) 0.83
CKD LachnospiraceaeUCGO010 -0.0002(-0.0004, 0.001) 0.73
CKD Ruminococcus 0.0002(-0.0004, 0.0015) 0.61



CKD Streptococcus -0.0004(-0.002, 0.002) 0.45
Order

CKD Bacteroidales -0.001(-0.008, 0.001) 0.62

Supplement Table S4. Reverse causal analysis of CKD on gut microbiota

Supplement Figure S1

MR-Rgger analysis of causal effect between exposure microbiotas and various outcomes.

A) Categorical variable outcomes; B) Continuous variable outcomes

Abbreviation: MR:Mendelian randomized, CKD: Chronic kidney disease, eGFR:
estimated glomerular filtration rate, CKDi25: defined as the decrease of eGFR >
25% of baseline accompanied by the progression from no CKD to CKD, Rapid3:
eGFR decreases by more than 3 mL/min/1.73m2 per year, UACR: urine albumin to

creatinine ratio.
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Supplement Figure S2

Weight mean analysis of causal effect between exposure microbiotas and various outcomes.

A) Categorical variable outcomes; B) Continuous variable outcomes

Abbreviation: MR:Mendelian randomized, CKD: Chronic kidney disease, eGFR:
estimated glomerular filtration rate, CKDi25: defined as the decrease of eGFR >
25% of baseline accompanied by the progression from no CKD to CKD, Rapid3:
eGFR decreases by more than 3 mL/min/1.73m2 per year, UACR: urine albumin to



creatinine ratio.
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Supplement Figure S3

Scatter plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Genus.Coprococcus; (C) Class.Deltaproteobacteria; (D)
Family.Lachnospiraceae; (E) Family.FamilyXIIl ; (F) Genus.LachnospiraceacUCGO010; (G)

Order.Bacteroidales; (H) Genus.Ruminococcus; (I) Genus.Streptococcus} on CKD



MR Test
on waicrted < Vinigh s meden v varancn webghing - Weiche madian

WAoo

MR Test
Inwrss waiance weiched - Vhighiee macan

o

SINP effest on sutcome
SNP effect on sutzome
\
SNP eftect on suteoma
/

SNP effect on mxposure SNP sffoct on mrposure SNP offact on exposure

MR Test MR Test MR Test
T o e e/ Wegrisimsion oo wegind /. Weghed oo
 Eson R W Eope

|
//
/ [ £ —
= H il ) 3 e
/ ] St E e
7 g E—— i —
W H H .
- £ ~ £ i
= N - 5
| z ~ 2
y
// =
d
>
¥
0 C b o it o2
SNF effact on exposure SNFP effact on exposura SNP effect on exposura

st . I e
[ES— o/ Whid cen g [ -
/et o e o/ s

SNP gfiect on outzome.
\
\
SNP effect on outzome.
\
SNP effect on aitzome

P et meposurs = S s cn axpomre % P et cn sxpons

Supplement Figure S4

Scatter plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; (C) Family.Pasteurellaceae;
(D) Genus.Anaerofilum; (E) Genus.LachnospiraceaeUCGO001 ; (F) Order.Bacteroidales; (G)
Order.Clostridiales; (H) Order.Pasteurellales; (I) Phylum.Bacteroidetes} on eGFR
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Supplement Figure S5

Scatter plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Lentisphaeria; (B) Genus.Parasutterella; (C) Order.Lactobacillales; (D)
Order.Pasteurellales; (E) Order.Rhodospirillales } on UACR
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Supplement Figure S6

Scatter plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Phylum.Actinobacteria; (B) Genus.Anaerofilum } on Dialysis
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Supplement Figure S7

Scatter plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; ©)
Class.Gammaproteobacteria; (D) Family.Defluviitaleaceae; (E) Genus.Butyricimonas ; (F)
Genus.Actinomyces; (G) Genus.DefluviitaleaceaeUCGO11; (H) Genus.Streptococcus; (1)
Order.Desulfovibrionales} on CKDi25
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Supplement Figure S8

Scatter plots of significant and nominal significant estimates from genetically predicted

microbiotas { (A) Genus.Christensenellaceae; (B) Genus.Terrisporobacter } on Rapid3
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Supplement Figure S9
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Leave-one-out plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; (C) Family.Lachnospiraceae;

(D)  Family.FamilyXIIl; (E)  Genus.Streptococcus; (F)  Genus.Coprococcus;
Genus.LachnospiraceaeUCGO010; (H) Genus.Ruminococcus; (I) Order.Bacteroidales;} on CKD
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Supplement Figure S10

Leave-one-out plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; (C) Family.Pasteurellaceae;
(D) Genus.Anaerofilum; (E) Genus.LachnospiraceaeUCGO001 ; (F) Order.Bacteroidales; (G)



Order.Clostridiales; (H) Order.Pasteurellales; (I) Phylum.Bacteroidetes} on eGFR
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Supplement Figure S11

Leave-one-out plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Lentisphaeria; (B) Genus.Parasutterella; (C) Order.Lactobacillales; (D)
Order.Pasteurellales; (E) Order.Rhodospirillales } on UACR
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Supplement Figure S12

Leave-one-out plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Genus.Anaerofilum; (B) Phylum.Actinobacteria; } on Dialysis
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Supplement Figure S13

Leave-one-out plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B)
Class.Gammaproteobacteria, (D) Family.Defluviitaleaceae;
Genus.Butyricimonas (G) Genus.DefluviitaleaceacUCGO11;
Order.Desulfovibrionales} on CKDi25

Class.Deltaproteobacteria; ©)
(E) Genus.Actinomyces; ; (F)
(H) Genus.Streptococcus; (1)
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Supplement Figure S14

Leave-one-out plots of significant and nominal significant estimates from genetically predicted

microbiotas { (A) Genus.Christensenellaceae; (B) Genus.Terrisporobacter } on Rapid3
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Supplement Figure S15

Funnel plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; (C) Family.Lachnospiraceae;
(D) Family.FamilyXIIl; (E) Genus.Coprococcus; (F) Genus.LachnospiraceaeUCGO010; (G)
Genus.Ruminococcus; (H) Genus.Streptococcus; (I) Order.Bacteroidales;} on CKD
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Supplement Figure S16

Funnel plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; (C) Family.Pasteurellaceae;
(D) Genus.Anaerofilum; (E) Genus.LachnospiraceaeUCGO001 ; (F) Order.Bacteroidales; (G)
Order.Clostridiales; (H) Order.Pasteurellales; (I) Phylum.Bacteroidetes} on eGFR



A b B WMebod C [
i e . prn

e | neme R Eoger

By P Pre
MR Mathod MR Method F MR Method

D [T [N — JE—
| e Wt [

] [ @
b B B
MR Mathod MR Method MR Method
ieee socewegred L0 e vrimos waghi ied s varance weighied
MR Egoer [ W Eqger
w o of
% il 2

Supplement Figure S17

Funnel plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Class.Lentisphaeria; (B) Genus.Parasutterella; (C) Order.Lactobacillales; (D)
Order.Pasteurellales; (E) Order.Rhodospirillales } on UACR
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Supplement Figure S18

Funnel plots of significant and nominal significant estimates from genetically predicted
microbiotas  { (A) Genus.Anaerofilum; (B) Phylum.Actinobacteria; } on Dialysis



ﬂ MR Method
Inverse variance weighted

MR Egger

1800

1/SEy

1700 - .

Prv

1500~

1/SEw

s00-

MR Method
Inverse variance weighted
MR Egger

0.001 0002

Supplement Figure S19

Funnel plots of significant and nominal significant estimates from genetically predicted
{ (A) Class.Bacteroidia; (B) Class.Deltaproteobacteria; ©)
(E) Genus.Actinomyces; ; (F)
(H) Genus.Streptococcus; (1)

microbiotas
Class.Gammaproteobacteria, (D) Family.Defluviitaleaceae;
Genus.Butyricimonas (G) Genus.DefluviitaleaceacUCGO11;



Order.Desulfovibrionales} on CKDi25

A — B s ( —

SR ———— nnersa varianos waighiod Iwerss vasance weightie

REgr | e

D E F
c . ’ M
Supplement Figure S20

Funnel plots of significant and nominal significant estimates from genetically predicted
microbiotas { (A) Genus.Christensenellaceae; (B) Genus.Terrisporobacter } on Rapid3
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