Transmission of antimicrobial resistance genes from the
environment to human gut is more pronounced in colorectal
cancer patients than in healthy subjects
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Introduction

Antimicrobial resistance is one of the top global public health concerns;

Humans and their living environment (Env) are closely connected and
Interdependent;

Colorectal cancer (CRC) is the second most deadly cancer worldwide;

It is largely unclear if CRC patients have a higher carriage of antibiotic
resistance and whether the abundance of antibiotic resistance genes
(ARGs)-carrying gut pathobionts is increased in CRC

Evaluating the risk of environment-gut transmission of ARGs is important
to gain insights into the connectivity between the environment and human
CRC



Sample collection
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Figure 1 Study design. Human stool samples from colorectal cancer (CRC) patients and healthy subjects, and city-matched environment
samples were collected worldwide.



Workflow
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Figure 1 Analysis workflow. Summary of the workflow including analysis of core antimicrobial resistance gene (ARG) identification, ARG
mobility, and ARG bacterial hosts.



ARG burden
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Figure 2. ARG profile in CRC patients and healthy individuals. (A) Overall ARG profile between CRC patients and CTRL. (B) Overall
ARG burden (panel left) and resistant-specific ARG burden (panel right) between CRC patients and healthy subjects.



» More similar ARG profiles between human and Env in CRC patients than in healthy individuals
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» More contribution of environmental resistome (e.g., sludge) to the increased ARG burden in CRC
than in healthy individuals
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Figure 2 Connection of ARG profiles in human gut and environment. (A) ARG profiles between human gut and environmental samples. (B) Intra-city
environment-gut ARG dissimilarity in CRC patients and CTRL. (C) Intra-city environment-gut ARG dissimilarity in CRC patients. (D-F) The impacts city-

matched environmental ARGs on CRC patients



CRC-specific ARGs are shared with environmental core ARGs
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Figure 3 CRC-specific ARGs are shared with core environmental ARGs. (A) The differential ARGs between CRC patients and CTRL (B) CRC-/healthy-
specific ARGs were shared with core environmental ARGs. (C) The amount of shared ARGs between CRC-/healthy-specific ARGs and core environment ARGS.

(D) The level of high-risk ARGs.



ﬂ% More mobile ARGs and Higher ARG transmission efficiency in CRC
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Figure 4 Mobile ARG (mMARGS) in the human gut and environment. (A) The ratio of mMARGS in each category (ISs, Phage, Plasmid, and Chromosome). (B)
MARGs in CRC patients and CTRL. (C) The environment-gut co-shared mARGs in CRC patients and CTRL. (D-F) The environment-gut transmission
efficiency in CRC and CTRL.



ﬂ:f? Hosts of mobile ARGs are opportunistic pathogenic bacteria
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Figure 5 Bacterial hosts of mMARGs. (A) Phylogenetic tree of bacterial hosts of mMARG. (B) Number of mARG-carrying pathobionts. (C) More mARG-
carrying pathobionts (environment-gut co-shared) were identified in CRC patients than in healthy subjects.
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Figure 6 mARG-carrying pathobionts (bacteria-mARG pair) are
enriched in CRC patients compared to healthy subjects.

(A) 1,244 bacteria-mARG pairs were detected in CRC.
(B) The bacteria-mARG pairs (n = 56) network.
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Summary

ARG similarity:
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Colorectal cancer (CRC) patients have a higher antimicrobial
resistance gene (ARG) burden compared to healthy subjects.

ARG profile between the city-matched environment and
human gut is more similar in CRC patients than in healthy
subjects.

CRC patients had more environment-gut co-shared ARGs,
more mobile ARGs (mMARGsSs), and higher ARG transmission
efficiency from the environment to gut, compared to healthy
subjects.

Bacterial hosts of mMARGs were mainly pathogenic bacteria
(e.g., Escherichia coli and Clostridium symbiosum), which
were significantly enriched in CRC patients compared to
healthy subjects.

Weixin Liu, Harry CH Lau, Xiao Ding, Xiaole Yin, William Ka Kei Wu, Sunny Hei Wong, Joseph JY Sung, Tong Zhang*, Jun Yu*.
2025. Transmission of antimicrobial resistance genes from the environment to human gut is more pronounced in colorectal cancer
patients than in healthy subjects. iMeta 4: e70008. https://doi.org/10.1002/imt2.70008



https://doi.org/10.1002/imt2.70008

©ISSN: 21

iMetaOmics

sssss

S =
Y. Open Access

ISSN;
eISSN:
<

. VOLUME 1+ ISSUE 1 # MARCH 2022 . o « 155UBR's SEPTEMBER 20 3 v ‘ g 3 : Volume 1 + Issue 1+ 2024
- ¥ ey Y . =GN ¢ N g ! 3 Y ’

R T Py . : o 1 . N | < R ._ 7 5 ; y. iMeta <
: 4 . » - = s L i ° Science .
A Wl LEY 5 annd o D = 3 Science . - L 2 : 14\ E5 % _ ” Wl LEY Science W| EEY: ‘ Wl LEY ﬂ

“IMeta” is a Wiley partner journal launched by iMeta Science Society in 2022, first impact factor (IF) 23.8 in 2024, ranking top
107/21973 in world and 2/161 in the microbiology. It aims to publish innovative and high-quality papers with broad and diverse
audiences. Its scope is similar to Nature, Cell, Nature Biotechnology/Methods/Microbiology/Medicine/Food etc. Its unique
features include video abstract, bilingual publication, and social media dissemination, with more than 600,000 followers. Indexed by
SCIE, PubMed, Google Scholar etc.

‘“IMetaOmics” launched in 2024 and iMetaMed in 2025, with a target IF>10, and its scope is similar to Nature Communications,
Cell Reports, Microbiome, ISME J, Nucleic Acids Research, Briefings in Bioinformatics, etc. All contributes are welcome!

Society: http://www.imeta.science office@imeta.science , _
iMetaScience

Publisher: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science

Submission: https://wiley.atyponrex.com/journal/IMT2 .0 . . _ _
| . ‘ Promotion Video iMetaScience

https://wiley.atyponrex.com/journal/IMO?2



https://onlinelibrary.wiley.com/journal/2770596x
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://scholar.google.com/citations?user=u181x38AAAAJ
https://onlinelibrary.wiley.com/journal/29969514
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
mailto:office@imeta.science
mailto:imetaomics@imeta.science
https://youtu.be/d2keUTTUHh4
https://x.com/iMetaScience
https://www.facebook.com/iMetaScience

	幻灯片 1
	幻灯片 2
	幻灯片 3
	幻灯片 4
	幻灯片 5
	幻灯片 6
	幻灯片 7
	幻灯片 8
	幻灯片 9
	幻灯片 10
	幻灯片 11
	幻灯片 12

