SynCom i+ S 15 5 7 e i 15
BT T e R B A

gk KR!, Jack A. Gilbert?3, XI¥f!, LN, #RAGUE!, S, BINE!,
LR, yudgsdl, igst4, sRED, sREED, %%i: L4

A

E

n{

-

e R B S
A k2 T B A KRS 2

S 2 3 T 4007 5, L 07 0 P 7 T )
s [R5 5 ST ST WiLEy =

Yuxiao Zhang, Jack A. Gilbert, Xuan Liu, Li Nie, Xiyuan Xu, Guifeng Gao, Lihui Lyu, et al. 2025. SynCom Mediated

Herbicide Degradation Activates Microbial Carbon Metabolism in Soils.
iMeta 4: €70058. https://do1.org/10.1002/1mt2.70058




With SynCom treatment

Herbicides
application

Herbicides
application

) \
bl e S
LYY ' ‘
=g Lol
,c""’ ..®
VO =i SO =)
A A =S o
e accumulation-Crop o@oe
\ health risk O
»

Regulatory
function ¥/

o

s 5

.

~, -

sssss
........

Carbon .
Herbicide | metabolism ' Organic
I degradation ¢ activation .~ matter

Pad
.

.
____

Biodiversity
enhancement

.......

.ul“«‘.\
A
PR

ARFEERE T SynComE LIZRRIBREFIIFE SESRFETIREL. FATIEBA T SynCom*S1-S4" EEESMS SIREH!,
BRI T IEEYSHESIRAETIRE. LIENTHES RS ESEIARE. MHARARERSRITIERIMENIZSIR
HTEHNEE, AR ATFEUR RIEE T USSRl TR S 2.



(A) Atrazine Acetochlor Butachlor Metotachlor 100r——"Pseudomonas sp. ASV-5856
ASV15471 12.55 ASV-15471 Jots  ASw15471 1470  ASv3130. 1090 Pseudomonas sp. ASV-148
AS\-G284. 1047 ASV3139. ]9.08 As\-18529 1366 ASw15471 1038 Pseudomonas sp. ASV-12580
850  ASV-20003 ] 1285 ASW17651 1016 Xanthomonadaceae sp. ASV-9284
i 827 I e asvteoss [N 958 Psychrobacter sp. ASV-20507
z 1.3 ASVATH0. 9n Polaromonas sp. ASV-9710
ASve273 Massilia sp. ASV-3139
AS\:18529. Novosphingobium sp. ASV-4998
ASV8143. Sphingobium sp. ASV-20993
ASV4090. Sphingobium sp. ASV-4090
ASVE11597. Bacillus sp. ASV-15471
5 0 0240605 bR 0 5 © ® 20 I BEREREER] Bacillus sp. ASV-17651
%IncMSE %IncMSE %IncMSE %IncMSE Bacillus sp. ASV-8143
Metribuzin Nicosulfuron Pyrazosulfuron Fomesafen Arthrobacter sp. ASV-9273
AS-3139. 1087 AS\-4998 ]13.80 Asv4ge8 J1s18  ASV-4998 Pseudonocardia sp. ASV-18098
ASV-15471 1047 ASV-15471 1061 ASV-15471 10% ASV-15471 Nocardioides sp. ASV-0174
ASV-18529 1002 ASV3139 1045 ASV:3139 10 ASV-3139 Nocardioides sp. ASV-1462
ASV-20003 ] 10 Asv-148 NN 1022 Asv-s4c3 [N 0% ASV-9710 s Nitrospira sp. ASV-6463
AS\17651 9% AS\-12941 Nitrospira sp. ASV-8497
AS\-18098- 8% ASV-9284 Pseidoflavitalea sp. ASV-8881
ASVET10. a2 ASV-18529 100 sp. ASV-12041
AS\H9273 856 ASV-8497 - 2 Paludibacter sp. ASV-11597
AS\A5856 805 ASV-6463 100 Mucilaginibacter sp. ASV-18288
ASVB497. 72 ASV-5856 Pedobacter sp. ASV-18529
IREEEEE] 0 5 10 15 5 0 5 20 5 015 —
%IncMSE %IncMSE %IncMSE %IncMSE 0.02
(B) . " keystones 4 keystones
41Atrazine keystones 41 cetochlor keystones - d1gyachior | | 0O *IMetotachlor [ SRS
3 peripherals 3 peripherals 3: peripherals 4 | peripherals
2 2 2 f 2
=1 . 1 . 1 ! 1] .
N o . . 0 ; . 0 N . 0 . .
et & S v el .
2 ! gy ! y H & o A : :
> ! . i
£ 2. -2 -2 ! -2 I .
-3 -3 -3 ! -3 !
E 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10
Q
o 4. 4. 4 keystones
2 "IMetribuzin keystones Nicosulfuron | - keystones  41pyrazosulfuron  KeYstones ™IEomesafen arbherals
_g 3 peripherals 3. | peripherals 5 peripherals 3 Pery
g2 ' 2 ! ) [ T 2
£ $ 1 b ¢ 1 . 1 ! g
£ 0 i - 0f e« 0 . @ @ p .
=4 . HE P P . . -1 ! :
H H |
2 -2 i ¥ 2 -2 i
-3 -3 ! -3 -3 |
00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10 00 02 04 06 08 10

El1. &8
!I%FF

(A) RFRELFGNMAEMFRIPRE e Rk RIRRRR LS
1«1&%3:168 RNABFERSHNTRATOASVSRIEL B
(NJFXT)

(B) ETHIMBAIKEYIMTmik, RIEHINFIERE
LT REEDAXRESSEE (BR) Si55Et (IE8)
RIESBFEARIRPID, SR AR,
(C) R RV KHEXS .

(D) SFBREEFIMTERIHIIMZE PR EIMEERE.

B Bt ARMMER S IR MR T5 iR B TERRE TP A 5 HE

Among-module connectivity (Pi)

(D)

Keystone species in
co-occurring networks

) Core species
intersections in networks

(E) HIMMZKFEVFPSREN AR OYIRP Y F B E &

100 Proteobacteria Acetochlor N Q
Actinobacteria H
Swo Chlorofex | j 7.}( \l/ *EXj-HEJXo |§{ ]Qg IﬁB ﬁm***’ | ‘EIJ/ \KZEij ;E:i B %
== B Acidobacteria
© networks
o M Bacteroidetes I Ab
% 60 B Gemmatimonadetes = H b o
g M Planctomycetes £ 2
3 M Verrucomicrobia 3 I
Q40 ; £ 8
© M Nitrospirae 2 g
(I>J M Firmicutes o
E 20 M oihers A Core of networks
L
& %o S Core of random forest
5 %, \&0\«\” 0 20 40 60 8 100
7 : Relati bund: Y
gl lboleoiom, Ninsdbary e
lor or oy /r(/,q?u,fs%n Actinobacteria m Nitrospirae

Bacteroidetes m Chloroflexi



(A)

o
=
>
(&)
[ o=
o
O
=
(]
[ e
S
2
(]
©
©
|
(@]
()
9
o
(@)

(B)

60

504

40

304

20

Atrazine

°e

80

St

S3

s4

Syr;Com

704
60+
50+
40
304
20

Butachlor

0o

S3

S4

80

60

40

204

Metribuzin

%

st

s2

S3

Syr;Com

|Pyrazosulfuron

S1

4 Acetochlor

s1 S2

S3

sS4

Sthom

60
50
404
30
20

00

S1 S2

S3

SynCom

704
60
50
404
30
20

Nicosulfuron

s3

Syr;Com

80{Fomesafen

70
60
50
404
30
20
10

Pty

==

El2. EtRS1-S489 SIS R B E AT B 55

\s
VAS

(A) BB—IREETRS SynComXd SFHEREFIAIHLFERERER,
(B) IDREEMRHYEENSSSSEMENR,

(C) AINFREFIBIESynComAISEMFERE SEDSEIR.



iR R IR A RIS

N
]

PREFIFFAE. O8

E]3. SynComYXJ 1158

(nos 6/ny o+60j) woDUAS jo ssewolg
© v v ©® & - o

(A) SynComfEHIZEFHIEIEREN.,

SINL:

T8
($35K)

I

i
py=
i

=
H 7
g O
sxlD
o
nE:
D>
o .
SIS
b
mH
E.L_._ -
|P)
=
m %k
&

€
£ : e g I
8 . T =
g -
@ ? ]
[} S L *ﬁ T
3 = '] H »
u] ke
3 s I
o
; : : 8
] ~ (&) e o 15
2 s B i
i =
)
S 2 ¥ o
e e r oo - o PR
3 Y s o
® b [
&
= © N ® < o © o © © ® w o
- < F 3 3 < <
= ;
: (6-uiw/jowu) asepisoonio-g (U ¥2°0 BY/4dL Bw) esejeydsoyy  (B-ulwyjowu) asejered
©
e Hﬁ z i T
© *| I I * I
3
T z z 3
8 8 g
% & & o & -1 =
© o o« m & 2]
z
. T
< 20} o
=B H E=
=2 I T
S 3
=2
3
TR Q Q
=E o o
=
<
g g 8 s = =
g 2 g
L L e O
o | i : : t _ - . - :
i O = a4 w4 5 & & B o
2 R - =1 = -
2 (B-ujw/jowu) esepisoon|9-e (/141 Brl) esesoid (B-uiwyjowu) apAysplelpuojely
=
& =
- e
=
2
© = o}
3 ]
8 g8 8 e
g =2 £
A R @
: A *
s
& %)
s o
5
5
3
o
= = =
»
o r T ¥ T T T T T T
S S 3 ° © o~ © < o - 2 2 & = 8 < & =
g8 & 8 ~2

M (1os

mﬂ:\m& UONEIRUBOUOD YNY! SOL

S S
(B-uIw/IO*HN owu) aseain  (B-uiwy/jowu) aseusboipAysq

o : < S S
2 (6-uiwyjowu) esepisojoejen-g

o
S
©

sk
ey

=3
=3
<

(B3y/Bw)
@jesjuaduod Dgn

e
=

ey

fie )

HH

SH

HEB

cc

TL

Pres

(i

(Bxy/Bw)
a)jenuaduod DgN

wkk

ek

r
1=
=3

T
Q
@

T
Q
@

(B>/6w)

8)enuaduod DOa

r
r:)
<

T T
Q r:)
5] -

(B|/Bw)
9)enuacuod g



(A) Pathway Level

Treatment VS Control

Carbon metabolism {
Methane metabolism-{
Carbon fixation pathways in prokaryotes
Growth hormone synihesis, secretion and action
Pyruvate metabolism |
Degradation of aromatic compounds
Pentose and glucuranate interconversions 1
Propancate metabolism |
Butanoate metabolism
Glycolysis/Gluconeogenesis
Pentose phosphate pathway
Tricarboxylic acid cycle (TCA cycle)
Polycyciic aromatic hydrocarbon degradation 1
Nitrogen metabolism-
Sulfur metabolism-{
Apoptosis
Ubiquitin mediated proteolysis |

Enzyme Level

fumarylacetoacetate hydrolase
succinate dehydrogenase -
acetyl-CoAlpropionyl-CoA carboxylase -
protein-serine/threonine kinases |
atrazine chlorohydrolase -

tryptophan synthase -

pyruvate ferredoxin oxidoreductase |
L-lactate dehydrogenase -
glucose-1-phosphatase |

acetolactate synthase-{

carbamoyl-phosphate synthase {

ferredoxin

ferredoxin/ lavodoxin -NADP reductase
formate dehydrogenase -
alpha-D-ribose synthase 4
lipoyl-dependent peroxiredaxin -

recombination protein-

hydrogen-peroxide oxidoreductase |

(C)

5 0 5 10
Reporter Score

[ b

- 0 ;- 4 6
Reporter Score

(B)

- negative

@ Genus
@ Metabolism

.Environmental Information Processing

@ Cellular Processes
w— pOSitive

= negative —
-

@ Genus
‘ Enzyme

= positive

Metabolic pathways

Biosynthesis of secondary
metabolites
Microbial metabolism in diverse

Carbon
Biosynthesis of cofactors
Biosynthesis of amino acids
Purine
Oxidative phosphorylation

Pyruvate metabolism
Glyoxylate and dicarboxylate
metabolism

2-Oxocarboxylic acid metabolism
Glycolysis/Gluconeogenesis
Amino sugar and nucleotide sugar
is of lide sugars
Alanine, aspartate and
Fatty acid
Glycine, serine and threonine

Ti system

ABC transporters

Cellular Processes Quorum sensing

Polarmonas

QO
XX

A

XX
(R
s

e
20

£

o
-,

%,

N

N

!%

AN

Y

scety| carbonyl sulfide hydrolase
EhEOvEhenViaceae NADPH:quinone reductase
3-monooxygenase
cabaronem glutathione transferase
D-alanyl-D-alanine indole-3-glycerol phosphate
i synthase
cell cycle response aerobic carbon-monoxide
dehydrogenase
chiorohydrolase L-serine dehydratase
3-oxoacyl reductase synthase
NADH-quinone oxidoreductase
.ﬁumsaq's_ indoleacetate—lysine synthetase
-CoA ligase
chemotaxis protein acyl-CoA dehydrogenase
Ciopees phosphorylase kinase
carbon storage adenylate cydlase

TCA cycle Carbon Fixation in Prokaryotes | Glycolysis/Gluconeogenesis Pyruvate metabolism Methane Cysteine
5 -D- iz Methylglyoxal L-Jactaldehyde thane Methang] |
O Citrate Pyruvate a-D-Glucose-1P (extralgaclﬁlar) }S
éce(yl-CoA; aé 4 e CoM-S-S-CoB L-Cysteine
cetfate -Lactate| —»O
Oxaloacenie Ol z Malonyi-Co, Acetylphosphate D-Glucose-6P
Acetyl-CoA E Acetoacetyl-CoA B-D-GI C&nzyme B q-
‘qu(S)-a-Hy oxybufagoyl-CoA DIFructose-6P —O -Cysteate
S-Malate O < FMalonate sgmialdeh: %
Pyruvate 8 y% tonoyl-CoA A o A% itata Cdenzyme M
%‘ 3-Hydrox propanoaf? . P 3 i 9]
Fumarate % kY dioxy oA C nﬁ;lhﬂgoM ulfopyruvate
[ g, 4-Hydroxybutanoate Acglate Glycerate-1,3P: e ;
O Succinate uccinate semialdehyde L-Lacetate e
S Glycerate-3P =30 Acetate
l Propionyl-CoAé (T) bt alo loehyde Dimé{%ylamine
O Gl For
Succinyl-CoA ORS _Aseiralgehydg; Ofethyfamine QO Pyruvate

Succiny-CoA | Phosphoenolpyruvate

El4. SynCom¥KEGG

(A) LEBESIIIRAE

REIIHERE,

BIESEKETIRNHIEERTR R

BEZEZ2NKEGGEENR

(B) ALIRBYIRISIIRERIRERMIES,

(C) SynCom3JH1Zf i EE @RI ER
(I EsEkRNZINEEREE L) .



(A) [ control - [l Treatment

Atrazine Hydroxydechloi

';g el rwlf ﬁl E15. SynCom¥ - IERRES I BEAR IR (5 AL PR FETN BE RO ST
éDCV‘;’S?;‘;T:sZ“” o :; oo g“"”a.%r;';g'enase 0 ABC wanaporer 0 0 redu

' : l : | ua e l l (A) BRERETRE NRENIPEAEREERIZRIAKE,

®  won oo ews wew © o (B) qRT-PCRIGNTIZEFPREFIIERFINEERBFRIAIKIE,

[ Treatment

Cellulosome Modules

10, 8 4, 16
=18 6| 12
= 3
B ¢ ° Pol haride Ly
c 4 olysaccharide Lyases
8 A : pagaeas C) RERHEFTETIRKHLE e CAZ
2 o I'I o ., e o Carbohydrate-Binding Vi :F I y
© "7d14d21d28d35d 74 14d 219284354 7d14d21d28d35d  7d 14d 21d 28d 35d Modules
Qo
g trdA mntAD carE dnrA Xj'qi "I:I'
() Carbohydrate Est
> 1 1 arbohydrate Esterases x o
= 8
© ) A 9 o Glycosyl Transferases
Q
= 2 [I ; i . I Gl ide Hydrol: 2
2 ycoside Hydrolases
0 L d.d i & oo/ /lll 47\ =
7d14d21d28d35d 7d 14d 21d28d35d  7d 14d21d 28d35d  7d 14d 21d 28d 354 0 10 20 30 40 50 q: E R rp io
(D) Time (days) Proportions (%)
1600 Biso, B 2000 %0 [ Fungi [l Bacteria
> =) =) S
= 2 2 2280 35 35|
< 120 .5100 5 150 s 9 5‘ —_— / \ /u.l hS S
£ 2 5 2210 284 3289 g‘ E (=1 RN 1) Q Q S
£ 800 £ = £ 5 -
» : 115 ZHIT7. 1n — z ydpearman
e o o
§ 400 I3 8 500] § 70 14d -g 14d é
= z z < @ 51
S o0 L o 8 0 5o 2 ; E
[C] 7d 14d 21d 28d 3542 7d 14d 21d 28d 35d O 7d 14d 21d 28d 35d S 7d 14d 21d 28d 35d 79| 79 *H r VAR N Y

Time (days) 0 8000 16000 O 8000 16000
(E) ’ Concentration (pg/g)
Arthrobacter | | (F) = || Quorum sensing mos
Kitasatospora 05 - = - ic acid -
- Pseudomonas 0 - E Carbon fixation pathways in prokaryotes
2 Acinetobacter -0.5 5 E2 Methane olang 0 El‘l:l_: " 2 / \ /lu h LNRN b Nz
Bacill = = | — VAN
- RN ciorobcter - - Starch and sucrose metabolism $-04 F D 1 'L \ I ﬁb7 \
Frateuria - B Oxidative phosphorylation - ~ Ty,
Streptomyces 5| (== [l Two-component system
Stenotrophomonas #sl [+ [s=]- Jse]~ | Biofilm formation
i <[ _[s=|_[s=|= [==[=| Glycine, serine and threonine metabolism
- =, B e Spearm an ,“\
2 B . - Fatty acid
= bl == [-=|=| ABC transporters
= pel ==[=| Biosynthesis of cofactors

Glyoxyla\e and dicarboxylate metabolism
Purin

Mlcroblal in diverse

Amino sugar and nucleotide sugar metabolism
o !

Biosynthesis of amino acids
of

sugars

Alanine, and

Pyruvate

Carbon

ﬁ@@@%ﬁ
ezf

Valine, leucine and isoleucine degradation
Citrate cycle (TCA cycle)



= = |

® Pseudomonadota
@ Bacillota

® Actinomycetota
® Bacteroidota

® Acidobacteriota

® Gemmatimonadota

(C) Strain S1 Cell motility

Cell growth and death

Cellular community - prokaryotes

Transport and catabolism

Xenobiotics biodegradation and metabolism

Carbohydrate metabolism

Glycan biosynthesis and metabolism

Nucleotide metabolism

Lipid metabolism

Amino acid metabolism

Energy metabolism

Biosynthesis of other secondary metabolites

Metabolism of cofactors and vitamins —:_l 217
Metabolism of terpenoids and polyketides —D 58
Metabolism of other amino acids -l:l 69

Signal transduction 4 285

] 1 Membrane transport - 207

451

Cell motility
Cell growth and death

Strain S2

Cellular community - prokaryotes

Transport and catabolism

Xenobiotics biodegradation and metabolism
Carbohydrate metabolism

Glycan biosynthesis and metabolism
Nucleotide metabolism

Lipid metabolism

Amino acid metabolism

Energy metabolism

Biosynthesis of other secondary metabolites
Metabolism of cofactors and vitamins 4
Metabolism of terpenoids and polyketides 4
Metabolism of other amino acids

Signal transduction

Membrane transport

626

1

492

25
BE

| ]108
|10
|48

Allosphingosinicella Translation 90 Translation 88
Sphingomicrobium Transcription 5 Transcription 7
Daejeonella o Replication and repair 87 Replication and repair 114
Brevindimonas 0 100 200 300 400 500 0 200 400 600
Flavobacterium Strain S3 Strain S4
Pontibacter Cell motility 4 5
Pseudoxanthomonas Cell growth and death _D o7 Cell motility 9
Arthrobacter Cellular community - prokaryotes~:, 151 Cell growth and death
) Psychrobacter Transport and catabolism Cellular community - prokaryotes
Zf;::iz;zgas Xenobiotics biodegradation and metabolism 377 Transport and catabolism-f 21
Badiius Carbohydrate metabolism 307 Xenobiotics biodegradation and metabolism
\ Cryobacterium Glycan biosynthesis and metabolism Carbohydrate metabolism
Tuberibacillus Nucleotide metabolism Glycan biosynthesis and metabolism
Streptomyces Lipid metabolism Lipid metabolism
Pseudonocardia Amino acid metabolism 367 Amino acid metabolism
Chitinophaga Energy metabolism Energy metabolism
f:s:;::::::monas Biosynthesis of other secondary metabolites Biosynthesis of other secondary metabolites
Kitasatospora Metabolism of cofactors and vitamins -:’ 201 Metabolism of cofactors and vitamins 180
Acinetobacter Metabolism of terpenoids and polyketides«[l 49 Metabolism of terpenoids and polyketides [l 45
Sulfotelmatobacter Metabolism of other amino acids -[:| 86 Metabolism of other amino acids -:] 76
Signal transduction 4 121 Signal transduction - 174

%, Membrane transport-: 101 Membrane transport ‘:l 82

2 :;”b,) Translation 85 Translation -D 9N

‘o%j?&éf%o Transcription4{ 4 Transcription

%, %, ’_’o,,}:’_ég}:’/éo Replication and repair 72 Replication and repair! 93
%, 95,0 o 0 100 200 300 400 0 200 400 600
BYY BT, Gene number

9.

El6. KEEMAGsHILiIHTNEE
(A) 457MAGsHI[ TIKIEHAN,

(B) &IREFMAGSTEBKFESIRERIPE
RSERAYSpearmanfE XD,

(C) 4NKEMAGs (EWRS1-S4) B
KEGGUBITIRE TR



LSS

I FE LA TR 5 SR 44 (58 AT, e e T 16 SR A
« 14N FR B3 2L AR KT SynCom BE B A 22 FhSR B070) . R a2 BALAE T3 v S 4%

BB KT

- Jits Fd SynComfig it 1 -3 "l /K AL & W75 TEBFCAZy I =F FE G AE P i
BRIIAR R

- SynComfieidt | LR FUZEMIRIBACE ThRE, WA =R WNWERI
U AT B 5

- SynCom/i it 54 | ARIHAESALIFSLI “r TEE” .

Yuxiao Zhang, Jack A. Gilbert, Xuan Liu, Li Nie, Xiyuan Xu, Guifeng Gao, Lihui Lyu, et al. 2025. SynCom Mediated
Herbicide Degradation Activates Microbial Carbon Metabolism in Soils.
iMeta 4: ¢70058. https://doi.org/10.1002/1mt2.70058




1SSN: 277

iMeta: B ERIEF BHIARLEY)/ B/ |Meta WILEY

@ | Wby T

iMetaHHFJ(?Zﬂr]l?% 2)HERZE, ?%%NF FHRABNZHNR, FRXIGIFEERT %&Txo Eﬁdj_%%/
EZANESSHETIEFYTRCell), BMAORNHR. HATIGANIBITE, ERFTFEYIRON, jc*SHEiFD?E
“'gﬁﬁ}ﬁﬁﬂ“'ﬂ BE4#SCIE. PubMedZ iR, IF 33.2(FEBKSCIHRFIZEGS(BIFHZE), HEYFH
RELE—, FEZFES, PRREPFEN1XTop; SMENY21K, RBEAFRPREETXK,
~FFlliMetaOmics(E/REX T RFIFTEZIR). iMetaMed E(\IF>10f115847E. EFHATI, MBILHS!

TQ: http://www.imeta.science @ office@imeta.science
HhR#t: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2
j:ﬁif% iMetaOmics: https://wiley.atyponrex.com/journal/IMO2 .9 — f‘ i
'. res— <o d EEE IMeta

iMetaMed: https://wiley.atyponrex.com/journal/IMM3



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2023
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
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://www.bilibili.com/video/BV1K4iUYjErS/
https://mp.weixin.qq.com/s/6V6HJG12tNDdphcIWXW4QA

	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

