<.
Sore B R AR RIEE R
=M RNERNBIRERAS

BRI EAT, WITHEY, BUEMS, Z=AEEgl, Fam!, sioR”

vvvvvvvvvvv

MR TR R MR 5 TR,
/N5 RO T X TR T O,
JTERERR e OIN T 77 2 A R SRR

Yumeng Yan, Zhuqing Xie, Zhipeng Gu, Zhongxin Li, Qiang Huang, Bin Zhang. 2026.

Intact pulse cotyledon cell diet improves systemic growth via the somatotropic axis in malnourished mice.
iMetaOmics 3: €70085. https://doi.org/10.1002/1mo02.70085



(G

> ﬁﬁﬂlﬁﬁrv:%éu MEZHEAERAAR
N, FELAEERIAESK, W%k

> 20225, EBKMEITE149{ZRAZLITILE
RBIRE, FHEITE45005% ) L EiHE.

> EREFARABAERE. &5F. 15
METITEMNTA. KE. LXLUIKREZR
&R EBFFARISIN,

BRINEFIRE AT HiENRKITKERT BT, Lot

BT 10%ItHRAOEERRERAR, EHRS T LEFRTRN—F N EE = AR EERSEREARN, aiERs
—————— ERTRERESUBARENGER ——————  TRER WERERRIRRIRRS -
=
(N
A o B




Tlme (months) % @

ol

- Age-appropriate microbiota

metabolic, immune and
neurological development

|
Age-discriminatory taxa

Sustainable
repair?

: Impaired microbiota maturation
and associated manifestations
of undernutrition

Microbiota development/maturation

> Time

A J5 e &i%ﬁﬁﬁ&ﬂ W5 LI E TRA RIA] D R AR

Blanton LV, et al. Science, 2016.

- maturation & normal physiological,

MALNOURISHED CHILD GUT NORMAL CHILD GUT

N
&
r‘hpm from Campylobacterales  Hitherto unknown [ Species belonging to Species belonging to \
Iuvighnnhml PEGS for species h-vhs 1 Staphylococcaceae Lactobacilsle s, Enterobactenales
M mh e lmmp 1. Typ secretion 2. Clostridiaceae domonadales, Chioroflexale
mesabolism systems 3 Bacilaceas Xanthomonadales, Planctomycetales
H / b lar machiny Halobactenales, Burkholdenale
f \m e mnmmr 4 v Actinomycetales. Bifidobactenales
& Desulfovibnonales and Rhzobiates

MICROFLORA SPECIFIC TO GUT OF MICROFLORA COMMON MICROFLORA SPECIFIC TO GUT OF

MALNOURISHED CHILD TO BOTH CHILDREN NORMAL CHILD

B IR AN L3 i T Sl A Y v i S A 7

Gupta SS, et al. Gut Pathog, 2011.

m%@@@@

BN A I B R B R % & B -\

¢ EREBET AR T AT E R R EE BT



9T

> RIBIE/1.6%~19.2%, BANGES[ESCERAL
> 1 32.2%~76.3%, /MNHEBRIFIBEIAKER, LH%EEBTERYHL,
> TUEIERI24.1%~45%, AN, (FAERTERETENETHAEERE.

KEWFRE, ROETEE
SRR, DMERFER
S N E=L= v e

4

,5% NS 7E S IR B 1L O EpinimSHNER AR T LUFIEER
q’iﬁ"; MR RS Y SR IR AR,

TEYDRIEEEQRS 1R« B
R EZER, Nk, FETE
MHVEYIATRME, RS,

[REEIEIZ IR T im 5 B FEESI AT =AW

Edwards C H, et al. J. Funct Foods, 2020.



MAL-ICIER1E

=

CON

SPF C57BL/E mice

3 week-old

WAL

Experiment Cycle

4 weeks

(B) (C)
CON
=
w— ull
(F)
0.06 ns
— .
)
_g a [ ] [ ]
E 0044 o e
— LN R )
% % i LK 1 -E-
= 0L0 woe
E 0 02 - g L] LN N .
G
Q
0.00 ;

Malnutrition Phase Reversal Phase
8= - EEFT]

P
=
1

M3
o
1

Weight (grams)

-y
(s3]
|

-
%)

©

Food intake (g/mousefday)

Malnourished Diet

Control Diet

MAL-IC

MAL-PF

HEFARNRINEELEK

Malnourished Diet

Mal-IC Diet (substitute 10% IC)

Mal-PF Diet (substitute 10% PF)

(D)

10.5

9.5

8.5

7.57

Body length (cm)

Malnutrition Phase Reversal Phase
- 1

6.5

ns

= GON AL
= AL ==MAL-PF

4 weeks 4'

(E)
0.3 * ok
E‘ % %% &
B
E 02 o .
o .
I P
® o -~ -®
£ 0.1+ _4%_ olige
2| % o «*
2 )
3]
o ..'
0.0 T T T T
] &
-:fje & ,&y\ @9
o
0
0_10— N
o
IF? % 0.08 H -
S 006 g .
B
P
Z 0.04 - i]
[=]
o
B 0.02
[T
0.00 T | T T
o N I} &
o} X x S
S



CGMAL-IICESXERE. BRHEHALEKHIERERIR/IER TR

® ®) © ‘ ©) ©)
0.8+ * b * 30 il é = 12 *wk
: b 10+ *
0.6 < 2 ~ 34 _ . o
oy B B 9 | ®
c - . 5 5
2 S
5 = a4 < g 2 S
S S 5 B :
= 13} = g ' ©
a o 49— L g 4~
25 5 14 @
@ 2
0~ 0 T T T T 0 T 0 l; 5 ok
S W L& s & & & v\'g
¥ ® F 3
(F) (G) (H) U] ()
25+ ns 80 e 6= % 25+ i - .
L]
80+
o - ° *
£ ; : g” - 22d 3
g s e, B
5 5 701 m 2 2
£ 3 ! 8 & 2
s - e T 15 ol
: ] = £ 10
- 60 < ;.6
50 T
N
OO
(K) (L)
1.2+
*EXE o CON
* ok o MAL
—~ . * k% L4 MAL-'C
g 08 3-’. e MAL-PF
@ o8 =
2 t: =
£ 06+ S 8
= i 1=
[
a TR
pst = o
§ 0.3 kxe 3 $ =
g |E e gt °
Qg 8a Ak X Be
0.0 el




{:MAL-ICEE SR SRR SRS . SRIBMAEFEFEFRT /IR EKIEEKE NG

ns ©)

ok 20+ *

ns

ﬁc
¢

EXL
z

o
1

Fasting glucose level (mmaliL)
f-9
I
I CL
$
»
*
Blood Glucose (mmol/L)
=
1
AUC {h-mmoliL)
=
1
Serum ALT (UIL)
>
]
L ]
]

0 0 T T T T a T 10 T T T
0 30 60 120 N O &K S > O &
; H v
Time {min) e \ﬁ;y = - Ky \gﬁ’
(E) (G)
150
2504 =¥ 3.09 i wHE
25 T 5 .
. 2004 FkkE & Q %. .
= ° 20 3 100
=) - g 20 3._‘ o £ E
: 150+ = L = = [
o 1.54 R
2 $%e O L &: ] =
g 199 .i. . £ 1.0 ﬂ. o O 5 50+
o -E[! = m E =
@ 50 B ® o 3 05 2
93]
0 T T T T 0.0 T T T T D-‘& '
& > P & & oF PO Sy v d
3 & ) o ot
(J) (K) (L)
400 P 800 ns 157 250+ w4
— - *% ok |
™ *% - *k * = £ *% *
300 —— _ 604} % * E E $ 27
—_ 3 o 104 2 o =
g . i 5 ' = °F - S o T o ] 2 aa
g 200 8 400 % g =w 7 L 60 gg * v i e P—%H
g = T
S % z E 5+ = c 10 ol G 100
= 100 £ 200 - 5 3 u £
0 3 S 50+
2] 1]
v
04 0 T 0 T T T T o T T T T a T T T T
S v O K v LK N S & & £ & & b &
o AN R O LA O o B %) A 2 < & e 5
¢’ @‘?}' ‘&\%’ C @?@W\g\?\" {933’ ,\33}’ @\;’ ¥ o



2000 .
**
15004
8 1000
Q
5004
0 T T T T
= o 9] &
o) N Q
O & @v\./ @‘?\"
Bray-curtis
0.3 ~ CON
® VAL
O N s MAL-IC
e *MAL-PF
(g 0.0 N o
: /,,.E;'_/._
=] 4=
O
o
03 *
-0.3 0.0 0.3 0.6
PCo1 [45.1%]
Unifrac-unweighted
0.6
CON
1 . ®MAL
] 5, eMAL-IC
0.3 \MAL-PF

PCo2 [8.3%]
o
(=]

o
w
!

-0.6+—

-0.30

-0.15 0.00 0.15 0.30
PCo1 [12.7%]

MAL-ICEE R X 7iE

2000+ * 107 *
*%
» 1500+ 89
>
= c
° 2
T 1000 c 64
: 5
8 500+ 4 @ (o =]
0 1 I 1 1 2 I 1 1 ]
= A O 34 = v O X
O g N R O \G N <
o W 9 < VAN
%\?’ 'é\?‘ ‘@?‘ Q‘l\?‘
(€)
1007 ® Firmicutes
u Bacteroidetes
m Actinohacteria
— = Protegbacleria
= 801 m [enericutes
E’ m Deferribacteres
]
e = Verrucomicrobia
& 60 » Acidobacteria
c m Gemmatimonadeles
=1 L rs
<
o 404
=
&
[}
r 20
0 4
[ con || MAL || wmaALiCc || MAL-PF
100 m Allobaculum
u Oscillospira
m Ruminococcus
p— m Bacteroides
£ 80 u [ actobacillus
= m Bifidobacternum
Q = Ruminococcus
c ® Coprococcus
& 60 w Bilophila.
c u Mucispiriflum
32 Others
<
o 40
=
™
€ 20
0

MAL

MAL-IC

[| MAL-PF |

LEfSe analysis

The current LDA threshold is 2

[ Lactobacillaceaed
g_Lactobacifiuss
a_Lactobacillales
c_Bacilli
g_Pediococcusd
g_Clostriditim
f_Peptostreptococcaceae
g_Parabacteroides,
f_Porphyromonadaceaed
f Enterobacteraceasy
o_Enterobacterialesy
f 524 74
f_Clostridiaceae
o_Burkholderialesd
¢_Betaproteobacteriad
f_Alcaligenaceaed
g_Sutterellad
f_Mogibacteriaceaed
o_Turcibacterales
f_Turicibacteraceaed
g_Turicibacter

(E)

Lactobacillus
Bifidobacterium
Parabacteroides
Allobaculum
Clostridium
Streptococcus
Dorea
Roseburia
Sutterella
Alistipes
Bilophila
Olsenella
Adiercreutzia [
Anaerotruncus
Coprococcus
Bacteroides
Ruminococcus
Enterococcus
Ruminococcus
Turicibacter

[a]
—
P
(%]

LDA Score (log10)

5
Importance
W 385
0.00
=191
0035 0089



MAL-ICX R AT iziE A

(C)

Groug
s 0N
o ek
- shAL-PF
. L
=2
=]
2]
s A T T R T LT
ululfagé efgéﬁdﬁafﬂz
Graup —
PCA [7_Score)
120 -
7
80 - /;7
-
LX) -
U i/ A
: N
E- N g 1 u""'ff L
— h - L
~ 40 % ‘b 7“
E i .-/l_.-' ’l{ _
F LA o
=80 1 A
F -
_ P
-120 ;o
. L.
-80 40 O 40 80 120

FPC1 [21.8%I

MAL va. MAL-IC  MAL vs. MAL-PF
40 a0
4z
CONE faL-1C vs. MAL-PF
147 1B
24
7
[D} PLS-DA (Z_Score)
80- =
/I g
= 40- ) ‘v
3 oS [/
= 0 ‘v n L
| I.f # -
Ml AN
40- | - Vs
-(wCON a
s
e hAL Jat
80 | panr 1o fots
| #MAL-FF g
"0 40 0 40 ED

PC1[21.5%]

-leg 10 {P-\falug)

g1 0 [PValue)

MAL vs. CON
T 1
e : [ X
1728 | , .-{1_'523
B .11 gt
[ | "
11 _'9%‘:;_.‘.‘ .
E- - : 1 :I'I- .Dl’:l'ﬂ.'n
) MNodiff
44 ®lp
o J
L b -
0 1
T III T T
-5 u} 5 10
log2 (Fold Change)
MAL vs. MAL-FF
11
1918 11 -,
14 ¢, 1 . 1858
+ . 11 S
i
R N B
R L .,ct‘:l .
I
I « | w Down
: w205 | Nodiff
: 4 |mUp
I :
e &
(I N
':l" 1
T III T T
-5 o 1 10

log2 (Fold Change)

MAL vs. MAL-IC

g4
g
5"
9_; & Down
= 44 Modiff
E" #lUp

24

([
0+ Il
T ! T L T
-5 a 5
logZ (Fold Chamge)
MAL-IC vs. MAL-PF

ﬁ - T T
o
=
A
E’-_‘ » Down
o .| Nodiff
‘Q_ ®Llp

10

log2 (Fold Change)



MAL-ICx BB iz ia

Cocaine addiction 4
Meuroactive ligand-receptor interaction 4 - Pvalus mm:x ad.jdj$ 4 " * PVEI:J]L_‘EEZ
Bile secretion{ @ g 0041 Alcoholism . | (G]
ryptophan metabolism{ @ Retrograde endocannabinoid signaling 4 . 0.026
Cortisol smem and secrefion 4 . 0.0205 Arginine biosynthesis 4 .
pBC iransporicrs 1 @ ' Thermogenesis . | I
z Cushing syndrome ; : io = Rheumatoid arthritis | 0 17alpha-Hydroxyprogesterone
z Ammgmﬂmsarﬂmm. E Glulationg matabolism ] || H N . P"':'
E Ovarian steroidogenesss | §  vitamin digestion and absorption | Moo o H  EE E= Shermidine s
o Arginine and proline metabolism | Number FoxO signaling pathvway L 1] pEmIng roup
@ Linoleic acid metabolism | .1 ? ] Huntington disease - - 1 EEE Kynurenicacid 331 gy con
w Breast cancer e 3 W Neuroactve ligand-receptor interaction 4 . 2 ]| | 1-Methyluric acid hAL
! - x . . 3
Rheumatoid arthritis J 85 Long-term potentiation 4 L ] | | EEE 9_Ono-0DE 0.00 MAL-IC
beta-Alanine metabolism | Spinocerebellar ataxia 4 gy ] MAL-PF
anrfpl;leiusgs- Nimﬁ?-;n addiction | . — - I. =II | E'mﬂﬂ'ﬂ" Vs i
Progesterone-mediated cocyte maturation 4 Glutamatergic synapse 4 . ] 1| [ | | B Melatonin
Glutathione metabolism 4 . Circadian entrainment
. : ; H 1 " Cortisone
Witamin digestion and absorption 4 N GABAergic synapse 4 . | | HE |
Steroid hormone biosynthesis { » MAL vs. CON Long-term depression J . MAL vs. MAL-IC EEEE Pregnencione
000 010 020 0.30 000 010 020 030 E E'E H B Creatine _
Rich factor Rich factor —. EuE =... [ | B Salpm-PregnﬁS,.?ﬂ-dlm
‘Vitarmin digestion and absorption 4 [ Pvalue _ ) Pvalue ! h . .
Cortisal 5‘%@ sacretion 4 . g 0.131 Vitamin BE metabolizm- L g 0.39% == .= [ | = — E_Gl.ﬁ.mtﬂ-L—ghmnd ic acid
ing syndrome - . A utamic aci
Steroid hormone biosynthesis{ @ opgss  eregrade endocannabinoid signaling: ’ 0.448 EEE B L-Pyroglutamic acid
z Sphmgolgd signaling paﬂ'mw: . esizd R B BEEE ) Lurnichrome
H boflavin metaboiism . o ? o | Tryptami
= Ovarian steroidogenesis 4 . | mediatn Isfion of TRE channels . ryptamine .
2 ABC transporters{ » N arnmatory r regulation nneis? | | | ] B 3-{2- Hydrasxyethyl jindole
Rheumatoid arthritis 4 . . ) . 4-Methyl-5-thiazoleethanol
§ Sphingolipid metabolism ]« Number E itamin digestion and absorptions . A — == - | | .= e iaz0
* B"&m: . . . % 2 Neuroactive ligand-recepior interactions g - ; | | | [ | Biotin
Aldosterone-regulated sodium reabsorption ®5 3 Steroid hormone biosynthesiss @3 HER [ | B Sphingosine(d18:1)
mwﬁﬂmsgemtactom- w HEEEER B 82,112, 14Z-Eicosatrienoic acid
cropiosis 4 . )
Prostate cancer . Purine metabolismy - 792323933958 838E8R T
Choline metabalism in cancer 4 Biosynthesis of cofactors- C0000==333 sEEEE
Chaolinergic synapse 4 L
Insulin resistance 4 . ;
Caffeine metabobsm ] MAL vs. MAL-PF Metabolic pattways b MAL-IC vs. MAL-PF
000 010 ~ 020 030 opo  ob2 004 006

Rich factor Rich factor



W
]
¥
=
e
1
=
1
i
=
V1§

i

MAL-ICHE & {2 8

!0
=

o

)

IGF-1

o R
WLI__I__
. 5828
5 0000
_ @
_ 2 5
_ 8 /2
. of ¢
[ @
.Mﬂ 1 o M
|
2 &
|5 l c
gy K
=0 | T
28, ; B
= — — — — s, — = = = = = o o
@ 53
&

g : ‘® z
g = o o
=2 o (5] o
g 3 o B @
E # ESEEE .
< . =N N 3
5 [=)]
=2 a |
& £, \® _ |
g SEERY o g 3
m 0 e = - ) A ™ ___uoissaudxa yNYW £dqs Jan
= | — (anssi welbBu) c-49491 124 5
= i = 0 — 2
= = =2 i =
[%88 0] 2w
w = w _. i ”. o\o»» .
— * ) L] ﬂnﬂl_ - mu}vw@ . =
= m b - .
M Tﬂi \wwh\@
ooT_m._oo \VO ~
T T T 1 e T T T |
o 7] 1] = %] - = e 3
! % Nvm@ (anss) weibBu) |-49) 184 uoissaidxe yNMW L5 Jann
»v.@ =
»vwv =
% e _I_lw_ . e .
T I %
N * s A+* = %Y . ..
(W) sjeucidoly . _ va s _
—_ \DJ *_ nJrﬂ L] vv..@.% L
= - . w._.. @ T .
vl
. - J T 1 T T T T i
b s 3 = = L o o - =
- N 3 " o uaissaldya L [ Jan
{anss) weibBu) e-gg4o lan W : WNHL LBy 18
#* . @ =
m-_.-v é‘o\v .
: _ g o0 %+,
" ] :
3 : cheis ) .
{INw) ejeraoy ; ¥
() esfing
e T__o \voo .
— —— [ T T T 1 T ; _ ]
< 3) R 2 B ¥ 8 & T & 8

{anss)y weifBu) 149 12a uolssaldxa YNHW g s

F)
(L)

o 9<<
&

Q‘h
&3

o ff



MAL-ICiz & 1E

5 A AR U T

1, :"} Pituitary
— et | gland =5 e
: ‘@ ipose
Liver ‘
i
’
Endocrine
l SCFAs Growth
GHR o
¥ (JGF1 )
l \' IGFBP- Bone
A " ~80Cs3 /‘
,,c/ﬁ\o- e ( f‘jg/glf\us"\ J—o I6E1 1N\
Y 1
Acetaie\/fmp'onate £ \“ |GEBP-3 :
. ] Y. . S
Butyrate \ l \ o
T | 25owh pe * @ Lo Muscle
\ IGF1R
7 \
I = - - - -
L g w1 w1y s | KGEH \—-' ' Autocrine
; A s e = o IGFBP-% Paracrine
o - - - - i
. Bacterial
ners el fermentation Pulse starch
Acetate Propionate
-—
N
Butyrate
-1 Carhohydrate-utilizing Carbohydrate of . : S sarin
I~ barieiia iact cans Short chain fatty acids Colonic epithelial cell . FFAR2/3




B4

-

QB E R TR aEE A RN E et AR, ORI TEnER:

Q58 2R T N AR R 2 i AR, SE R KA S YR i AR
i W B2 7K1

Qi E e A KB, (L2 U RmAEERR -1 (I6F-1) B/,

0 i P R - PRI R FRAR2 A, 38525 B A K M (L

QAW S T “BAEY) - BRI - e 7 BAERLE], M G W BeE s
FEAN R PRI TS

Yumeng Yan, Zhuqing Xie, Zhipeng Gu, Zhongxin Li, Qiang Huang, Bin Zhang. 2026.
Intact pulse cotyledon cell diet improves systemic growth via the somatotropic axis in malnourished mice.
iMetaOmics 3: €70085. https://doi.org/10.1002/1mo02.70085




¥ iMetaWwi

o 1SSN: 2996-9506
©ISSN;: 2996-9514
= 1o @ @ e
> . b RN LN Y ' > \\
; = L o »
=F) A
o s/ 5 . . -
/ Volume 1 « Issue 1 = 2024 olume 1« Issue -
o4 < ko

!
===
Nt
R ,
|

cience

Wi “ & “ 1 wiLey
iMeta(R) AT ZBARZE :F%iﬁkﬂf%‘—%‘ﬁﬂ}iﬁﬁéilﬁﬁﬁﬁ, X ERCellN AP IEEF KRG EHT, FHXIN
BRI AR, WlSEmAONMER. JTENMGRER, ERXFEYEA. REENHAZFFIHEZX
FR, E#SCIE. PubMedZEi3%, &#IF 33.2, (3|&ekSCIHATIEGSM(FIT0==), REESN, W
EMERREEKE—, PRREYFENIXTop, SMEFH21K, BIRELFRPMNEBTX.
FTliMetaOmics (R4%¥). iMetaMed (RE&E5)EAMIF>10M15M94EY) . EFLREHAT], FiDKFS!

F I1: 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=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
	幻灯片 11
	幻灯片 12
	幻灯片 13
	幻灯片 14

