B E A EF N R R A4 K

WeANTT2, XY, D03,
RIS, REAS, FEET

e [ R 2 e SV 88 AR L ZE 25 F ST BT
2ep AR A 2 e PR Y AR LY 5 R 2L AT 5T ol
3T PEAR MY AR 2 B e MV g AV AR St 5T Pl

Xiaofang Yao, Qiumei Liu, Wenlin Wang, Qiujin Tan, Chunheng Zhou, Dejun Li. 2026.

A synthetic community promotes macadamia growth via root-microbe interactions and systemic plant responses.
iMetaOmics 3: €70122. https://doi.org/10.1002/1mo02.70122


https://doi.org/10.1002/imo2.70122

Leaf TN9.86-12.92% ! @I

NN:30.20-46.09% * .. i_‘.:t.,,‘@
‘l AN:25.43-53.43% | T 5 ffgg’

TN:25.21-30.08% ¢
Stem NN:37.45-40.18% *

I AN:38.41-9482% | ey
NN Voss
Y

TN:18.28-22.52% |
ROOt ’ TLAR ’-",’!,i’: 0 A{%fj

oL QBTG E R,
RN EERMAR R R

NN:70.86-90.21% ¢+ 0 G
‘ AN:18.89-52.34% | " ‘
v y v
: NN:29.20-41.40%
Soil N AN:193.00-771.00% 1

T

Il I //(
A 4 (e {

Soil microbes <-- Fumigaton *” Bacteria  Fungi

B
] NH,

wil el A
NH,* NO,

Plant nitrogen metabolism |
L 0¥ 4 28 TR Ry A F 4548
W, EREFNNAEMRA—
Soil nitrogen cycle Iﬁ ﬁ'ﬁ% }‘— l‘/ﬁ E/‘] ’j%‘ H}% .
itH .Q° NZOO/ nirS/K —
Aig%m QBT SEE AR K

e AR TR

https://onlinelibrary.wiley.com/doi/full/10.1002/imo02.55



Synthetic community
(SynCom)
L

AW
K@&
2N

Ve

A

A

Nutrient acquisition

Nitrogen cycling enhancement

Organic
nitrogen

Ammonium
nitrogen

L
Y Nitrate ‘/
~ = > nitrogen

Iron acquisition improvement

- == => - == =>

Siderophores

Fe* (e.g., pyochelin)

Fe?

Rhizosphere functional mechanisms

Soil enzyme and microbial activity enhancement

Enzyme activities enhancement

BG NAG LAP ACP

N-acetyl-B- Leucine Acid

FeChiciaiese glucosaminidase aminopeptidase phosphatase

Increased microbial biomass

{.a ) ?C . _ Microbial biomass

@ o i
- ; nitrogen
L==-g Qo0
> Dy gy )’L
- L

Plant growth promotion

?), Increased biomass
/@x\ Enhanced root development
A

I I Improved shoot growth

Rhizosphere metabolite regulation

Siderophore production

OH S H
~ S
N &
H
—~0

N
OH
Pyochelin

Amino acid metabolism
i
H,N COOH
e.g., Arginine biosynthesis

t C N
Secondary metabolite biosynthesis g : €]

>,

O& B EERA T IERTE
INK B TEERIRENEE 1,

OEHBEHNEREEE
%ﬁiﬁ%%ﬁ%o
O {E #pyochelingk Z {& &
R, RSB RREYE

IR

mu}

N



M

(A)  Shoot height (cm) Stem diameter (mm) Leaf number (D) Soil physicochemical properties = Control - SynCom
Tk * o 8 * 15 1.5
100 Kok A 80 Control A - [
B & [12 a SynCom B ,f 6| = 10 bl S0 3 =10 T
. * bB !=‘ p? as O o Q2 o
75 § a* C 44 60 . i s 4 o £ ofed Zg
L oy ¥ : it ) Po 5 2 2100 205
cs ) |8 dD g= e ~
50 + . i . “i 1 40 Cc B 0 0 0 0.0
D b’ R SEne dD Ex’
,:’ ‘1 4 r; ,‘ 4 200 s 20 e 3 ’nk*. 800
25| ¢ E 20 L ~ L= sl o= | =600 ¢ £
eE z 2150 T o 15 To 2 o L
-8 o= . " X o x 400
-8 a @ 100 Qo 10 Io F o
0 0 0 E 5 ZE 4o | ZE T E 200
0 5 10 15 18 0 5 10 15 18 0 5 10 15 18 0 0 0 0
Inoculation time (month) 100
A *
(B) 16 cm (C) — a0 Control OﬁynCom ~ 75| f 300 L :_f:g £ ~ fO 5
= |7l _ | o= o 25k E 18 2am0| , b2l ” 12 1§
275 & D15 £ HEE so. |[.|52 so 10 1
b= *| = [°4| 530 T|zz0o =« E25 £ 100] | £ 5 £ |l
2 o (1 | .| L L 0.0L— ] oL— | ol——| oL
Control Q e 5] s (T &
2 50 =10 & [5) T @
220 0 20 20—~ 1 ~ T
Pl > o | & Ba z ke - 0.3 = 20
T 5 = SF o1 15 #| T 15 502 ! ek
° e~ [e] 3 .
S IE R EE R b R R R Rl
@ - = o 5 “oo0s5 o 0.1 <o
Control SynCom SynCom 0 0 0 E ol= 30,0 L 52, 0.0 3 oLe
18 months post-inoculation 18 months post-inoculation
(E) EfControl B SynCom (F) Scores (OPLS-DA)
Root bacteria x| 20 Root fungi Control ©SynCom
= . -60
o .
©1.0{ . 15 -40
5 =20
g * ) 1.0 §
g | o
g 05 * * . i m 2 20
B é . . 05
[] 40
© T $ m [;—]
00« é g + & @ .o .u.@.*.mo*.ttﬂﬁg @ a 0.0 $ éﬂ E:] 60 . ‘
@ @ 5 O (@ 2O W0 L H @ ? ? N -50 0 50
e c}"' c}"' v‘ eSS AR NO SR S L % RY G
0\\%@, é @ 9\ (\ 0(, b@ ,\ 0\» 0900 0(9 N OQ N @ Y R2X R%* Q% RMSEE pre ort
Q&’»“ 0* 6"‘ Q‘ é.o “090\900'\ (\\‘0 0 6\5 ¥ o o r‘,?\0 & 052 0996 0513 0036 1 2
Q\QS‘ e @O N P o o (\\:\ @ 60\0 t1(21%)
% ed(\ @
© \% (.J\)
Q¢

Regulation
W Up
W Down

SynCom vs Control

CMP-N-trimethyl-2-amincethylphosphonate

1-(3,4-Dihydroxyphenyl)-1-decene-3,5-dione

N6-(L-1,3-Dicarboxypropyl)-L-lysine

(H)

E RE KR ED N

(G)

KEGG pathway

10-Deoxymethynolide ®
3-Hydroxy=1-indanone Carotenoid biosynthesis
12,13-DHOME .
10-Undecenoic acid Arginine biosynthesis =log,,(p)
9,10-DHOME 1.251
Cytochalasin B ' 1.25
Gly Gly Ser Trp 1.00
Salvianolic acid G Pyrimidine metabolism 0.75
6"-O-Acetyldaidzin = ®
e 1.00+ “Nicotinate and nicotinamide metabolism
Isopentenyl phosphate 2 e Count
Pyrrole-2-carboxylate T e 4
11243195 8
Benzoyleneurea Porphyrin metabolism ® 12
0.75 ® 15
L-Homocysteine
Mearnsitrin
Pyochelin
Licoagroside B
0.50 4
=20  -10 0 10 20 30 2 3 4 5
log, (fold change) Rich factor

O 4K K= 1EH

L5 T B o 5 (I R IR R K
W PR EEER .

O BERMERE

B BAARA . BAEER R B R
O i 5E AR FnAR e B2
FOMRBRAC N, RS EA SR
F AR -

v 6L

o

8%



X B AU S Hox B IR

(A) 02PLS Scores (B) (C)
301 Metabolites
[ )
[ A ® Metabolome >
50- ® Transcriptome S 201
o
@©
o~ = 1
g o -OA‘“‘ g 10
8 0 A .-
A A g 0+ 48 43 22
£ . IE a0
8 -50{ e i3
* Control 2 -20-
-
- . et o
1004 ®e ‘ . Syn(;om I : Genes
-50 0 50 100 6 3 3
Joint Score 1 log, (Ratio of gene)
(D) (E) Gene - Genus = Metabolite
Tryptophan metabolism A c t
Fructose and mannose metabolism 4 A . oun
Carbon fixation in photosynthetic organisms | . *3
Amino sugar and nucleotide sugar metabolism{ 4 ., *6 : e
Cysteine and methionine metabolism 1 A o 9 1 . 2. . PRhodangbacter
alpha-Linolenic acid metabolism{ A . ®12 SRl Da Tt
Phenylpropanoid biosynthesis Ao S
Betalain biosynthesis | -log,, (p) W
Phenylalanine metabolism{ 4 . 3 . Pt
Alanine, aspartate and glutamate metabolism { A . 0 3 r‘&‘,.i
Glycerophospholipid metabolism . . 2 v Qg-;’;‘éa iy
Isoflavonoid biosynthesis - A o DO T TN
Isoquinoline alkaloid biosynthesis | . . 1 . -,#_hdddb}astus
Starch and sucrose metabolism{ 4 o o ’._‘_ .y ibri
Arginine and proline metabolism { . . Type 1, [EITOvono
Tyrosine metabolism{ A . o Gene t
Arginine biosynthesis 4 A . . .
Vitamin B6 metabolism{ 4 4 Metabolite
Glutathione metabolism{ 4
5 10 15 -1 0 1
Gene enrich factor Axis 1

O A SRR ARG O

IR RAACUI A0 & AN i oA e
O MAMH. KA SEFHAKRS

5-(3-Hydroxypropyl)-7-methoxy-2-(3',4'-

methylenedioxyphenyl)benzofuran

Salicylacyl Glucuronide

(8S,2)-6-((S)-3-hydroxy-2-methylpropylidene)-
8-methyloctahydroindolizin-8-ol

Methylimidazole acetaldehyde

Aspirin. N(alpha)-Acetyl=

(R)-5,6-Dihydrothymine

HARS 2 R ALY & GE BT N

Tropolone

3,28-Dihydroxylup-20(29)-ene (Betulin)

Osmanthuside H

thy|~1-hydroxybutyl-ThPP

ISOPEONOL ~13(S)-HPOT
Grevilloside Q

L-Homocysteine
Nafcillin
Gibberellin A19

diamjnobutyrate
Octadecanoic acid

N-Succinyl-LL-2,6 = | ' C20916
diaminoheptanedioate (S)-DNPA

T A AT GEIE I R i e s R EYEAR R WAL R, BRI {2 #Epyochelin 5 A= V) D Re AR ) R AR

ochelih Gentiopicrin

Rhodanobacter
Ferrovibrio
Rhodoblastus
Metabolite

—— Positive correlation
—— Negative correlation

~ Hydroxymethylbilane



B4

-

/.

AAMRBEIEAARBNNANZRRREHAES S HFETE, BEEBTEHNE
BEESERMN B R A KRB YL H

A& EELIEMERIZE &£ 1 Rhodanobacter. FerrovibrioFRhodoblastus<s
HE, (B 7TEE M (pyochelin) FIRFRACEIMRIR, FFIREN 7 x4A
SRFEBEEIAES, LHEBGRREYSHEE.

QX —1ifE e & o] e R Y HIER R ANERAIIEIA, FEiEdt TOEMN R R AY
BREK.

Xiaofang Yao, Qiumei Liu, Wenlin Wang, Qiujin Tan, Chunheng Zhou, Dejun Li. 2026.
A synthetic community promotes macadamia growth via root-microbe interactions and systemic plant responses.
iMetaOmics 3: ¢70122. https://doi.org/10.1002/1mo02.70122



https://doi.org/10.1002/imo2.70122

P MEZNH AR EZ RS

iMeta(Z) AT B =R Z e, NHRCelllN &Y/ B34 5 83T, = &£ (IF)44.4,
5 &TkE47, PEE4, SXEFAEYFI1XTop, IMNEFH21K, BIRWELKFPLEB7X(LLEKFERF/ 1R
3%), XUSEWMAONMER. JIEMGZRKTE, CNSIHINVERMGIHENFMEE L.
iMetaOmics (%), EAIF>15XHRNC/SANEYIEF L EHT], E4ESCI. PubMed%FI*%,
iMetaMed (ZEZ)EMIF>15MEZGESHIT], WilliLFs!

F T1: http://www.imeta.science @ office@imeta.science

H kk#t: https://wileyonlinelibrary.com/journal/imeta imetaomics@imeta.science

iMeta: https://wiley.atyponrex.com/journal/IMT2
&H-"*'A:'_' iMetaOmics: https://wiley.atyponrex.com/journal/IMO?2 .9 = ¢ i
XA : https://wiley.atyponrex.com/ g 25K ¥ iMeta

iMetaMed: https://wiley.atyponrex.com/journal/IMM?3



https://onlinelibrary.wiley.com/journal/2770596x
https://jcr.clarivate.com/jcr-jp/journal-profile?journal=IMETA&year=2024
https://www.ncbi.nlm.nih.gov/pmc/journals/4576/
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://mp.weixin.qq.com/s/OTnOpwOtbW998icqZ0avcQ
https://onlinelibrary.wiley.com/journal/29969514
https://mp.weixin.qq.com/s/ug6SjwHbxqCUDLQjaADC6g
https://pmc.ncbi.nlm.nih.gov/journals/?term=%22iMetaOmics%22
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/BV1UgYXzwEir/
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

