PP E R R E YRR TN
AT Aeas R F0ia Ty A

XIFAEL2#, BRPE NU3#, S [ ZE45%, ZRid 3 123%,) F i fae, T Ko, 317583, TR 12, ik fel 2,
TREEDR'2, RORST!2, B 2R 2, BREE'2, BE583, JA03, MR, R SLP450", B e

T R, ARSI
2%&%LM$%%EK%FE%%«H
3R BRI e A o = BE AT AR SRS A AR
CREEVUIN L RS, AR S AR AR
VO N IL KRS Bl KB A E M 5 NS RS gn = =
b LN A BN P S S TA SR /R N .

WILEY @ & ™ scence

Yang Liu, Zefan Zhang, Guojun Wu, Bowen Li, Linghua Wang, Jingcheng Wang, et al. 2026. Two stable gut microbiome

guilds predict liver tumor class and treatment responses. iMeta 5: €70123. https://doi.org/10.1002/imt2.70123



https://doi.org/10.1002/imt2.70123

Cohort 1

n=76 n=120 S =

BT vs MT
89 genomes 53 genomes
Two competing guilds AUC =0.7
Shotgun metagenomics
>
Stably correlated Malignant 2
Mec{:g’;?\fme HQMAG:s into HCC-TCG distinguish E
assembly(MAGs) Clusters ) 2
142 genomes o
High quality genomes 1-Specificity
(1119 genomes)
Y A
& @,
‘60\ Q
009060 ”50620,
O %,
& Z
Stratification: Hepatic tumors Prediction: Post-surgery recurrence & anti-PD-1 response
Local cohort Local cohort
Cohort 2 External cohort 1 HCC from cohort 1 External cohort 2,3
HCC vs CRLM Health vs HCC vs ICCA Post-resection prognosis Advanced HCC response to aPD-1
Stratified groups aPD-1 cohort
n=40 = Thai cohort, £ for recurrence £ n=42
(Resectable = n=204 = prediction: = R =27 NR = 15;
HCC vs e PRJUNA932948 G -Surgery only; & aPD-1 cohort
CRLM)  Gf_ AUC=0.78 of  AUC=0.72-0.85 || -Surgery + TACE; ®|| AUC=0.78-0.89 |  _4g “|/ AUC=0.64-0.73

1-Specificity 1-Specificity - Surgery + aPD-1 T-Specificity DCB = 42,NDB = 38 1-Specificity



Qi@
FriEZR
BiExE

=
AN

MERBFETBEAMKIEGEZE (Database-independent) A%
Zliﬁﬂm FHE (HCC)

SRR E

BEZOEMEDRFENX I TE
ITheeRE (Competing Guilds)

A HCC-TCG PRI 7@ RMIGAREAE D, EEFOIRIZIEIEHIERR
EENERXIESBETR

HEe%

BR0RB BT AR

ki

)

QX FhE

BT T AN,

, FF

THFIR

TNRERF AR SRR T 7 (SR o 25RY)
A SIHYD 2R .

BRI, SRERE



Fusi acler
Ligilact Iussa AHO teHa
Coproc
L‘Iel

ans
rdes
B

a ides W]
ui
2 S

89 genomes Acutalvact

Patients with Excluded (n = 249)
hepatic lesions - Incomplete clinical data
Sseset for - Use of systemic antibiotics/
eligibility probiotics/prebiotics (within
(n = 606) / 3 months) I/:aecam;=
) ongum
+ Colonoscopy/bowel Agathy

sp90 ,
PL

En.ler s
&1 e R | ;
a5 Excluded (n = 161 "o
° Postoperative ( ) ’

histopathological ‘ - Extrahepatic metastasis

= EF[ % Sl s ﬂlﬁ él_z q:@ E;lé confirmation ’ - Prior anti-cancer therapy
%EE ﬁ’fﬂ’ ‘ (n=357) | - Other hepatic malignancies

or history of other cancers

éﬂ EE El/\J %/{Z’K\]‘Eﬁj /E& + Non-RO resection
Wj‘ %lé ]::':II: j:ﬁ JjJ ﬁ% ‘ | ;Aicrobiomine-based | BT (n=76)

classifier analysis ’

(TCG) HIHFE. "™

preparation (within 1 month)

MT (n = 120)

53 genomes

+1119HQMAGs
TCG

e

SraL

PC2 (10.46 %)

PC2

-0.05

-0.10

-0.05 00 005 0.1 0.15
PC1

02 0.0 02 0.4
PC1 (13.53 %)

02 0.0 02 04
PC1 (10.05 %)




5R2: MANEHERIIEEEEER

(A) (B) ©
Riboflavin biosynthesis Y
C1A
:C1 B Reductive TCA cycle ®
10 Incomplete reductive TCA cycle .
- s BN TCA cycle (2nd C-oxidation) . . adjust
z o TCA cycle [ ]
2’ / \ De novo purine biosynthesis . 0.02
- 001
S ( 242 3561 1700 \‘ Methanogenesis (Methanol) .
[ \ Methanogenesis (CO2 .
10 \ o (o2 Count
Methanogenesis (Acetate) . P
P =0.001 - o Methanogenesis (Methylamines) . . g
0 10 20 30 Glycolysis (EMP) . : 5
PC1(21.05 %) De nove pyrimidine biosynthesis . ®6
Dissimilatory sulfate reduction
CoA biosynthesis {| -
2.C1A 5 CIB
(D) (E) GeneRatio
b L\h > A} N I E[ s B TCA cycle ®
I H & 2 I EI \I Iﬁ %‘ j—'—A Methylcitrate cycle Y o ﬁf;fs = S;PC [l ctA
TCA cycle (2nd C-oxidation) [ ] fg i v 3 122 _ ee WcE
Trans-cinnamate degradation [ ] 5 10 com — 5 50 L]
.
o 3 e — . ol O il e
N I Mz Phenylacetate degradation ° 8 CiA CiB 8 C1A C1B
i H E} ‘L (e} Ubiquinone biosynthesis ° p. adjust
Ubiquinone biosynthesis ° 0.04 Pg b;‘f
GMP degradation [} 003 S 4 8 20 = s
. E 3 E 15
Glycolysis (EMP) ° 002 5 3 : 5 10]  ces smen —
Purine degradation . 001 i 1 . oo - - i 0:5 I
Methionine salvage pathway L] § 0 L%) 0.0
Lysine degradation (via glutarate) . Count C1A c1B C1A Cc1B
Glyoxylate cycle . ®50
buk atoa
AMP degradation . 75 8100 - 8100
Calvin cycle . ® 100 g 075 E 075
Lysine degradation (via D-lysine) . @125 Eggg iggg
Lysine biosynthesis . e15 £0.00 e 2000 ——-
Heme biosynthesis . Q C1A C1B o C1A Cc1B
Siroheme biosynthesis| *
Pyrimidine dNTP biosynthesis| 5 1.00 atod 5 1.00 4hbt
k-] 211
Phenylalanine biosynthesis| © €075 €075
Methylaspartate cycle| * Z ggg 2 ggg
Denitrification| * §0:00 e §U:UG s
Catechol meta-cleavage| * o C1A C1B o C1A c1B
0.02 0.03 0.04 0.05
GeneRatio
(F) (G)
Regulation 4~ BCIA
Nutritional/Metabolic factor4mmomnmnnnnnnnn EC1B

Invasion I-'- -"“ -7 -. - .81@

Immune modulation Py vc =1 )
ge i o SE5Te
o X SE BCECce=ZE ag.SE
Exotoxin 4 N =3 58 ég%ﬁ 2 Eg'—? %é,
£=4 =1} 80 CHin. =50
Exoenzyme =D g QHQE:EUJ SEE8s
0O 2 [S53=e2e] FEmES
Effector delivery system Q +BF = =
3 c=2 =
[ =af >

Biofilm ===

Antimicrobial activity/ jm
‘Competitive advantage!

Adherence

Piperaci

|
14 12 10 8 6 4 2 0
Copy number

T T 1
50 100 150 200

Number of VF genes



‘00N

3. HCC-TCG
YENITRbrEN, K
BUREAS [B] i eg 2R

HEARIIIX 3

(D)

(A)
Cohort 1: BT vs MT
W o--.....nT76 _n=120
MMt Cohort 2: HCC vs CRLM
_________ nE4a3 =T N
External Cohort 1: CTR vs HCC vs iCCA
Pomyenetal 2023 n=76 n=25 n=19
(©)
0.4
0.2
R
@ 0.0
[+2]
=}
Z 02
~ .
(@]
& 04 \ /
\‘ p =0.008
-0.6 s
06 04 02 00 02 04 06
PC1(23.85 %)
(F)
0.6
*CTR
—~ 0.4 \ *iCCA
3 \
0 g2
e
~ 00 \
&) )
a
0.2
050 025 0.00 025 050
PC1(17.5 %)
0 CTR vs HCC
1.0
go.m
=
"Z)' 0.5
®
0.25 AUC =0.79
95% Cl: 0.67-0.91
0.0
0.00 0.25 0.50 0.75 1.0
1-Specificity

Classify CRLM from HCC

Classify iCCA from HCC

Identify maglinant tumour

HCC vs CRLM

20
>
=
c
()]
wn
0.25 AUC = 0.78
95% Cl: 0.59-0.97
0.00
0.00 0.25 0.50 0.75 1.0
1-Specificty
(G)
R2
. (e
iccA # 0.035
0.030
HCC ** #
CTR =
CTR HCC iCCA
) CTR vs iCCA
1.00
5. 0.75
=
’é 0.50
[]
D s AUC = 0.85
' 95% Cl: 0.75-0.96
0.00

0.00

0.25

0.50
1-Specificity

0.75

1.0

u | | [ |
m
(B)
1.00
g‘ 0.75;
s
‘@ 0.50]
c
(]
w
0.25 AUC =07
95% CI: (0.63-0.78)
0.00
0.00 0.25 0.50 0.75 1.00
1-Specificit
HCC vs CRLM
c 08
kel
@
Q
9 0.6
o
o4 AUPRC = 0.94
0.00 0.25 0.50 0.75 1.00
Recall
(H)
— o
<L m #
O 0 O
ks ©
;\3 30 5’5‘20
3 3
c 20 =
3 S 10
5 10 5
fe) . e
< <
0 . 3
CTR HCC iCCA CTR HCC iCCA
(K)

iICCAvs HCC

-
o
o

b
b
e}

Sensitivity
g

0.25 AUC =0.72
’ 95% Cl: 0.57-0.88
0.00 <
0.00 0.25 0.50 0.75  1.00

1-Specificity




AR RE RS RM

(A) . Excluded (n = 14) due to: Surgery + PD-1 AAvEvE
,m, + Multiple post-operative n=21 m No Recurrence
.mw. ___ adjuvant therapies Surgery + TACE
m“ + Death within 2years n=29 000
HCC f;ogwf;ghort T . Lostto follow-up Surg?]ryi ggly MM Recurrence
(B) (D) (F)
Surgery + PD-1 Surgery + TACE Surgery only
1.00 i — 1.00 1.00

5.0.75 .0.75 .0.75

s > s

‘é 0.50 050 ‘3050

()] [} b}

@ AUC = 0.68 ? s AUC = 0.83 ® s AUC =0.75
029 95% Cl: 0.4-0.96 ' 95% CI: 0.68-0.98 : 95% Cl: 0.52-0.99
0.00 0.00 0.00

0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00
1-Specificity 1-Specificity 1-Specificity
(C) (E) (G)
1.0 1.0{ — 1.00] ——
AUPRC =0.76 AUPRC =0.67 AUPRC =042
c 0.8 c 08 c 0.75
ie] §e] ie]
.a 0 A
] Q Q
006 D06 ® 0.50

o 4 a o

0.4 /I 0.4 0.25
0.00 0.25 0.50 0.75 1.00 0.00 0.25 0.50 0.75 1.00 0.00 025 050  0.75 1.00
Recall Recall Recall

4. HCC-TCG 1F N AEVbr SEX TN w] U1 B - B8 B AR B XU



$EEB5: HCC-TCGEIGRSHPES

(A) (B)
Recurrence ——
No Recurrence
0 50 100 150
GGT

(D)
Surgery + PD-1
1.00

=075

=

‘@050

[4}]

2 AUC =0.78
0.25 95% CI: 0.56-1
0.00,

0.00 0.25 0.50 0.75 1.00
1-Specificity
(E)
1.0
AUPRC =0.72

.5 0.8

0

[$]

Q 08

o

0.4
0.00 0.25 0.50 0.75 1.00
Recall

(€
c
(7]
5
o
5
Recurrence — =]
f
o
c
i)
®
@
No Recurrence =
8
wm
c
o
i
0 1 2 g
Tumor number o

(F)
Surgery + TACE
1.00

2075

=

g 0.50)

» AUC =0.84
025 95% Cl: 0.69-1
0.00

0.00 0.25 0.50 0.75 1.00
1-Specificity
(G)
1.0
AUPRC =0.80

5 0.8]

0

Q

O 0.5

o

0.4
0.00 0.25 0.50 0.75 1.00
Recall

0.3
0.2 .
[
E
3 0.1 H H
: 1
-
E ) [0
()
g ||
Z-0.14
=
@
.02
L
o
[l
B i B e L
AN Q& VL&A X b 2080
‘&'b & 0‘{\ @O - %{be\gﬂ\ C’}‘b
© £ N
A ‘\,\\}6\
(H)
Surgery only
1.00
2075
=
=
@ 0.50
(]
0 AUC =0.89
0.25: 95% CI: 0.74-1
0.00 ] ] _
0.00 0.25 050 075 1.00
1-Specificity
|
0 1.00)
AUPRC = 0.64
c 0.75
2
w0
[5}
@ 0.50
o
0.25
0.00 0.25 0.75 1.00

0.50
Recall

B 5. B AH SR I PR T s 55 T RRERFALE AR 5 I FH 4 5 1 5l ) A



(A)
hisd
ISR NN ]
External Cohort 2 =
Xin et al. 2024 2
N
c
wn
o0 00 o000
Responder Non-responder
n=27 n=15
(D) (E)
. U!JUU.
anene
External Cohort 3 .
Zhao et al. 2024 §'
c
)
o000 o000 (7))
DCB NDB
n=42 n=238

455R6: JPERRAFULEIIE

1.00 4
0.75
0.50
0.25 AUC =0.73
: 95% CI: 0.56-0.89
0.00
0.00 0.25 050 075 1.00
1-Specificity
1.00
0.75
0.50
AUC =0.64
025 95% Cl: 0.51-0.76
0.00 |
0.00 0.25 0.75 1.00

0.50
1-Specificity

06
c
Soa4
w L
O
o)
| -
Qo2
AUPRC =0.50
0.0f | | | | |
0.00 0.25 0.50 0.75 1.00
Recall
(F)
1.0
¥
O
i)
&)
D 0.6
o
0.4 AUPRC =0.63
0.00 0.25 0.50 075 1.00
Recall

] 6. HCC-TCG K AEFIA ST I WIFREPD- 1 34057 41 5B 51 ot S ¥ 70 5 ) T




LSS

QEAHFF, HCC-TCG HERER 7 EMEYRFFE—IMRER.
MNMAEREASE (Guild) 751, X—4E5MIMpY 1 Ba-FHm BRI 1L.
E RN RGBT RRNAYESE,

AXRARE TCG SeNHREMEIVEFIME, FARAMERE (HCC)
RHT—IMETER. e ERERESIRRIESEXNINETIFIIRE.

QETHRREBRREEAS. BERES®EREM. UKFARSREETH=
HIRRREMEIZENY, AR AT AHFT—32ET Guild BIFHE 2R
FEEE 7 &,

Yang Liu, Zefan Zhang, Guojun Wu, Bowen Li, Linghua Wang, Jingcheng Wang, et al. 2026. Two stable gut microbiome
guilds predict liver tumor class and treatment responses. iMeta 5: €70123. https://doi.org/10.1002/imt2.70123



https://doi.org/10.1002/imt2.70123

Z T ¢ 2 S ‘:"
e 4 e o_,_?l,v iMeta
"Q | WILEY

“iMeta” launched in 2022 by iMeta Science Society, impact factor (IF) 33.2, ranking top 65/22249 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 Cell,
Nature Biotechnology/Methods/Microbiology/Medicine/Food. Its unique features include video abstract, bilingual publication, and
social media with 600,000 followers. Indexed by SCIE/ESI, PubMed, Google Scholar etc.

“iMetaOmics” launched in 2024, 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.

“iMetaMed” launched in 2025, with a target IF>15, similar to Med, Cell Reports Medicine, eBioMedicine, eClinicalMedicine etc.

Socigty: http://www..imeta.-scie.nce | | R @ofﬁce@imeta.science
Publisher: https://wileyonlinelibrary.com/journal/imeta IMetaScience imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2 ®
Q. Update

Submission: iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 ] ]
iMetaMed: https://wiley.atyponrex.com/journal/IMM3 . ‘ Promotion Video 2025/7/6

iMetaScience



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
https://onlinelibrary.wiley.com/journal/3066988x
http://www.imeta.science/
https://wileyonlinelibrary.com/journal/imeta
https://wiley.atyponrex.com/journal/IMT2
https://wiley.atyponrex.com/journal/IMO2
https://wiley.atyponrex.com/journal/IMM3
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

