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The mechanism of microbes promoting colorectal cancer liver metastases via
macrophage RIG-I lactylation
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[Abstract] Objective: To investigate the role of microbes in colorectal cancer liver metastases (CRLM) and the underlying
mechanisms. Methods: 16S rDNA sequencing was performed on colon tumors and liver tumors in CRLM patients. The mouse model of
CRLM was established and treated with antibiotics , Escherichia coli (E.coli) ,lactate dehydrogenase inhibitor and clodronate liposome.
After 24 days, the liver tumor tissues were obtained for HE staining, immunofluorescence staining and detection of lactate
concentration and microbial abundance. E. coli and MC38 cells were co-cultured at 100: 1. The cell proliferation, the extracellular
acidification rate (ECAR) and concentration of lactate was determined by CCKS8, Seahorse and colorimetry respectively. Macrophages
(M@) derived from mouse bone marrow were treated with lactate , lactylation antibody and TNF-« respectively. The expression levels of
CD206 and iNOS were detected by immunofluorescence ; the mRNA levels of iNOS, CD86,CD163 and ARG were detected by qPCR;
The lactylation level and NF-kB expression were detected by Western Blot. Results: There were microbes in colon and liver tumors in
CRLM patients and the dominant species were similar. Microbiota promoted liver metastasis of colorectal cancer in mice and M@ was
found to be M2 -like polarized, while the liver metastases decreased after depletion of M@. Microbiota could not enhance the

proliferation of tumor cells, but could increase the level of tumor glycolysis and lactate and inhibition of lactate dehydrogenase could
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reduce liver metastases in mice.Lactate could induce M@ polarization to M2 and lactylation. RIG - I"*** was found to inhibit the

polarization of M@ induced by lactate; the expression of NF-«kB was decreased after macrophage treated with lactate ; TNF-a could

inhibit M@ polarization to M2. Conclusion: Microbes enhance the level of glycolysis and lactate in tumor and promote liver metastasis

of colorectal cancer via macrophage RIG-I lactylation.

[Key words] microbiota; macrophage ; lactylation ; colorectal cancer liver metastasis
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HAL R G M Z — , 45 1 W 98 7% % (colorectal
cancer liver metastases , CRLM ) & CRC % & UL 1) %
B WREEEIE EERE, FRC RV,
15%~25%1) CRC A TEMZ RN A IR, 75
209%~30% H B TE A IE VI BR AR Hh BUIT 5% #5 5
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posome, Clod-Lip) (Sigma 23 7l , 52 [ ) 5 FL & i = i
55 (lactate dehydrogenase inhibitor, LDHi) | &
IRHE R T o (tumor necrosis factor alpha, TNF-a) (Med
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HAL R & DAB W AR5 & (LI B A |
RNA ¥ 7% 5547 & . SYBR®Premix Ex Taq™( B U
MERRLE M) 28 ) ) 5 2 A 2 1 T A ) AR
Tt 00 241 790 R DA T e o e P a0 & (Rl R =



- 1666+ [ S N

A2 EH 121
2022412 H

KA A AE]) 5 Lac W 05 & (R @A A
BCA % 1 & #1857 & (Biosharp A 7], P [# ) ; NF-«B
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finity Biosciences NELERD,
12 F#%
1.2.1 16S tDNA @ 5

B 40~70 mg iR ZH 21, CTAB 7L HEHUE DNA J5
FH Qubit #5120 DNA B9 i Fe . %F 16 S
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3.7 mg/mL) ; @ HMGB1"*Ab Z{ (15 mmol/L. Lac +
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A 10 pl. CCK8 Kl ¥ , W & 2 h, BEFR AL AE 450 nm
AR AN AR
1.2.6  @he B AL & (extracellular acidification rate,
ECAR)

W b AR 5 240 A ) 4 B, AL R 80
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1.2.11 qPCR#&m|

WA ZEAb S 25 L 2 L, $2 L RNA {1 Nano-
Drop Kl RNA (R BE S 4l . 4 i 7% 5% 4 c DNA
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TSR AR W R 1 E R B A A R 52 e
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5l dnie MC38 2k 5%, L ML 5 X BRZHAH LY, E.coli
AEFR S MC38 1Y 3 58 3 A2 AL o B i 22 5 (P=0.795) ,
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PDHEAYF S FEAR T MAVS B915 1k ([ 4E) ; West-
ern blot f 7R RIG-I-MAVS F i##% A F kB (NF-«B) 7£
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Figure 1 Microbes promote liver metastasis of colorectal cancer
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Figure 2 Microbes promote liver metastasis of colorectal cancer in mice through macrophage
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Figure 3 Microbes promote liver metastasis of colorectal cancer in mice through affecting tumor cellular glycolysis
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Figure 4 Lactate promoted M2 polarization of macrophages and decreased the activation of MAVS and NF-kB through
RIG-I"*lactylation
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