A Case-control cohort B Meta-analysis

CRC H
=18 c 10 cohorts PWY-6151: S-adenosyl-L-methionine cycle |
(n=18) (n=18) .

ﬂ_’ GuptaA_2019 -1.36 [-1.92, -0.80]
ZellerG_2014 — : -0.93[-1.31, -054]

5 201 : =0. [ , 0.
o e o el
* o VogtmannE_2016 — -0.41[-0.80, -0.02]
2 4, R i '.‘3 ThomasAM _2019_a _— -0.66 [1.26, ~0.07]
N o ThomasAM_2019_b — b -0.11[-062, 0.39
‘\'l gi:tv“'?'r‘ Wirbeld_2018 —. -0.43 [[—0.78. —007}
o S YachidaS_2019 —-— -0.19 [-0.38, ~0.00]
Metagenomic sequencing S S y——————

E — T T T
+ 109 pathways oG e s 4 s 0 Favor CRC
LEfSe (12< 50%, FDR < 0.05)
LDA>2, p < 0.05

E : : : :
Comparison between fecal and tissue microbiome

Association analysis

* lasso regression
» stability selection

FDR <0.1

Meth-taxa
association

Meth-function
association

Microbiome-level Taxon-level Function-level

Fecal Tissue R |Pvalue | Tissue type Shared  AN-specific  Tumor-specific 3

Eikenella Eikenella 0.68 0.001 Tumor gj

C C 0359 [ 0007 | Adjacent T #

Turicibacter | 0.60 | 0.007 | Adjacent Correlation m — !

[ 02 04 06 08
: D :
c CRC patient ( n=24) Meta-analysis
5 cohorts
i = o © © o o
16s rRNAfgﬁummng (n=24) LEfSe 'n"n"n"ww
# Pt > warls s s o 1o | LDA>2, p <0.05
Tumor &g i e I2< 50% | FDR < 0.05
AN « 19 pathways, 100 ECs
deta>20% = pathway
.I.'.:--@-'-'.'.l. SETTET qvalue<0.05 — ] | tmeees
B2 (33 [0 [5 |15 2 ——— PRINAZBA3SS i -o2st0e7, o8]
P4 5 e DSS — e pp— vy
WGBS (n=13) = e
F

G TCGA cohort

Human Bacterial
. cpgl |4 |4 |7 [12(25 |22 taxal|5 6 (5 |3 |1 |6
Methylation e = s e e o %, abundance
» ‘ 450K profile

Recurrent Associations

T=45

m AN=45

—

*  lasso regression
e stability selection
* FDR<0.1

Meth-taxa association

Fig. S1. Study overview. (A) Metagenomic sequencing of fecal samples. (B) Meta-analysis
for fecal microbiomes of CRC and healthy controls. (C) 16s rRNA sequencing and WGBS
sequencing of tumor and matched tumor adjacent (AN) tissues. (D) Meta-analysis for tissue
microbiomes of tumor and AN tissues. (E) Comparison between fecal and tissue microbiome at
different levels. (F-G) Methylation-microbes association analysis of our cohort (F) and TCGA

CRC cohort (G).
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Fig. S2. The alpha diversity of fecal microbiome derived from CRC patients and

healthy controls.
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Fig. S3. The alpha diversity of tissue microbiome derived from tumor and tumor-
adjacent normal tissues.
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Fig. S4. DNA Methylaiton and taxa-methylation associations in TCGA-CRC cohort. (A).
Functional enrichment analysis of differentially methylated genes in TCGA-CRC cohort. (B-

C).

methylation in AN (B) and tumor (C) tissues of TCGA-CRC cohort.

Heatmap of interaction coefficients between bacteria abundance and promoter
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Fig. S5. The differential gene expression of EXO1 between normal and CRC samples.

(* P<0.05).
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Fig. S6. Interactions between microbes and noncoding DNA methylation. (A-B).
Associations between noncoding RNA promoter methylation and intra-tissue microbes in AN

(A) and tumor (B) tissues.
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Fig. S7. The gene expression of DNMTs between tumor and normal tissues

across TCGA cohort.
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Fig.S8. The gene expression of TETs between tumor and normal tissues

across TCGA cohort.



