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Qiangian Wang, Lanmei Yin, Zhaobin Wang, Jun Li, Xianglin Zeng, Qiye Wang, Jianzhong Li, et al. 2026.

Oleoylethanolamide regulates intestinal stem cell activity and villus size via PPARa signaling pathway.
iMetaOmics 3: €70078. https://doi.org/10.1002/1imo02.70078



https://doi.org/10.1002/imt2.1

FERER T wWEHL BRI REREMER

) Small intestine

(ol 9 &’
) ¢
i Tuft cell
7 , g S
Enteroendocrine °
» Les ° Antigen
TB w0 uptake
# _~ o Goblet cells via GAP
> Mucus A
o IEL
Monocyte e ,'r k- . "3'.‘
@ = SPLA2 Macrophage
Reglily
Tcell lysozyme .
a-defensins Myofibroblast
no 5 )
- Paneth cell
Crypt
Shaziling |
Yorkshire

Microbiota

J
‘ -J'J
[

% A 17/'

Antigen

Bacteria

) @a‘/‘? ®

T cell @ Beell Teell

Peyer’s patches

150 300
| |
| I |
210
days

intestinal crypt

S Peyer's patches

m HEXREIFMHAERMEN T AR,

absorptive cells
capillary microvilli

(brush border)

euthanasia
——

saccharide

Amino acid

L
| B
)



(A)

Cholesterol metabolisms
Retinol metabolism+
Chemical carcinogenesiss
Glutathione metabolism -
Drug metabolism - other enzymess
Vitamin digestion and absorption4
Fat digestion and absorption+
Arachidonic acid metabolism-
Steroid hormone biosynthesis 4
PPAR signaling pathway+
Bile secretion

Mineral absorptiond ®
ABC transporters + ®
Platinum drug resistance+ ®

Circadian rhythm - fly4

Padjust
0.250
0.200
0.150
0.100

0.0500
0.00

Number
. 2

o=« 30

0.04 0.06 0.08 0.1

Arachidonic acid metabolism

NES=1.74
0<0.001

Enrichment score (ES)
o
&

\II

riated]

"Shaziing_pig! (pasiively

——

“Controf (negatively corelated)
15,000 20000 25000
Rank in Orderad Dataset

[F=Enrichment profile — Hits

Ranked list metric (Signal2Noise)
a
a

I
|
0 5.000 10,000

30,000

Ranking metric scores

0.12 0.14 0.16 0.18 0.2 022

Rich Factor

NES=1.52
p<0.05

L

?

E]

5 AL

é Shazilng_pig! (positvely correlated]

e

a

g o0 Zorm cxoms a1 9359

E

F 25

E] ‘Gontrof (negalively corplated)

& 5.000 10000 15000 20000 25000
Rank in Ordered Datasat

30,000

[E=Enrichment profile — Hits

Ranking metric scores

Fat digestion and absorption

5 8 8 &

ks

Enrichmant score (ES)

g f

[Shazllog_plg (posavely spreiaes)

|

Zuro) u\l 219358
|

25 |

‘Control' {negatively comelaled)

L

0 5,000 10,000

Ranked list metric (Signal2Noise)
g

15000
Rank in Ordered Dataset

20,000 25,000

[==Enrichment profile === Hils

Ranking metric scores

_Glycerophospholipid metabolism

30,000

p<0.05

Shazling_pig' (pos-vely cprrelated)
I
S~
1

"
i

fa
W

Ranked list matric (Signal2Noisa)
3 o
o

“Cantrof (negatively correlaed)

NES=1.49

LIS

a 5,000 10,000

15,000 20,000
Rank in Ordered Dataset

25,000

[F=Enrichment profile == Hits

Ranking metric scores|

30,000

WFIREMABREEERRE LEFAREER

KEGG enrichment analysis(Yorkshire_vs_Shaziling_pig G)

Cholesterol metabolism

NES=1.15
p=0.227

T
&
- "Shazitng_pig \pusuvs\yqu»-alatadj
g
£ 25 I
2
% 00 meJ:mnase
|
E 25 I
% ‘Cantrof (negatively comelated)
a 5,000 10,600 15,000 20,000 25000 30,000
(= Rank in Ordered Dataset
|—Enrichmsm profile == Hits Ranking metric scores|
” Glycerolipid metabolism
040
_ 035
@a —
g NES=1.36
0.20
i p<0.05
g ow
5 005
£ o
&
.05
0,10
.15 |‘ ||
]
T 25
@
£ oo 260 coss at 0350
£
B 25
3 ‘Cantral {negatively correlated)
i 5,000 10,000 15,000 20,000 25,000 30,000

Rank in Ordered Dataset

[F=Enrichment profile === Hits

Ranking metric scores |




(K

~—

Relative mRNA expression

z

Relative mRNA expression

FERREBEHEXERED FIREPREES

g
o
]

Y
(6]
1

-
o
1

e
o
1

e
o
1

2.0

1.5+

1.0

0.5

(J)
Fat digestion and adsorption Cholesterol metabolism
2.0 ili 2.0 -
0.038 - ihakzn;lng _é B3 Shaziling
P=0. 3 Yorkshire -
p<0.001 @ <0.001
1547 k% * g 1_5_‘0 2.00 (3 Yorkshire
_— >
(0]
<
1.0 Z 1.0
(4
£
0.5+ 2 05-
kS
&
0.0- 0.0
CD36  DGAT2 APOA1 SCARB1 CD36 SCARB1 APOA4
Steroid biosynthesis (M) Glycerophospholipid metabolism
_ c p=0.032
520 @@ Shaziling 8 37 Tk
@ P=0.024 £ Yorkshire 8 @B Shaziling
S 1.5+ % > 3 Yorkshire
- < ~ | p=0.042
Z 1.0 z *
Z —
= E
o 1
S 05+ =
= ©
2 ¢ B[]
0.0- T T T 0= T T T T

Sphingolipid metabolism (I)
NES=1.31 -
p=0.067 o
w
w
ﬁ o
\ Q.
>
@
ILLH <
b=
N e DEf
(]
P——— =
=
Rank in Ordered Dataset
[F=Envichment profile — Hits Fanking metric scores|
Arachidonic acid metabolism (L)
p=0043 P=0024 @B Shaziling
<0001 - —_— 3 Yorkshire
*** ' ' '
I'I:'I Illl I|l| !
GGT1 GGTS CYP2B22 CYP4F8
Glycerolipid metabolism (O)
E@ Shaziling
P=0*013 p=0042 =3 Yorkshire

0.0-

iﬁ | iﬂ |

DGAT2

PLPP2

AGPAT4 AGPAT3

TM7SF2 AGPAT4 PHOSPHOT1 AGPAT4 AGPAT3 PNPLA6 PLA2G2A

Sphingolipid metabolism

53 p=0,034 _ BB Shaziing
2 — £3 Yorkshire
5
% 2+
<
=
T
o 1]
=
k|
&
0_

ARSA SMPD1 ENPP7



:

-

BERIHEANHFKEMEKEIR

REDFIRIERNEF[EMHE KBHEKRIFR KRR

® O
? & 4

Shaziling

—~~
m
N
= - 9
n0u. * “ ,.\\w@\
of &mx
d a_m r 8,
..\\.,v
&
1 1 1 Q&J
o o o (@)
=) S =)
o o o
g £ ®
NE1 ‘eale plouebio
" e fFo
7,
- (] .\w@\
= 0
° oﬂ-l_ ) -3, 7
7N
%
& - o o )
AN Q] AN - -
piouebio tad sydAio
% d.‘ . i ®,_.\\w\
O * %,
o¥ o\x
[ L
: o %,
.AvmW
o © ©o o o o @
9} < sp} AN -
wr ‘yybus| Buippnq ploueblo
B jm= e ® -9,
)] »@\
e ,\0
e e
%Y
o
& & 3 0%

o o o o o
Aousioiys Buippnq piouebio

<

pP=0.003

meshkei

O
~ ...}W.,,,.,__ \
WA 0]
b | ‘, =
T N
. ‘\..Q, _., ‘_m-._.i Y
don 118 %
o))
| .S
N
Q]
2
(0p]
~
.. ae
= O
2] ..\\wx
* Sy
%,
’ o
® a+.+._o ® - G,
K7
<
I T T
=

1dAio Jad §)1990 +HWO



ER

PPARoE SRBBEN FIREPRIEAES

(E) KEGG enrichment analysis(Yorkshire_organoids_vs_Shaziling_organoids)

Bile secretion+ [
Fat digestion and absorption- ° (F)
9 P @@ Shaziling 3 Yorkshire
Vitamin digestion and absorption . 2.59
Pathways in cancer{ @ Padjust 5 50 p=0.066
> Cholesterol metabolism- . :g:g:)go ‘é 000 p<0.001
E ABC transporters - ° +0.0060 x 1.5 p= s i
P : : -0.0040 < —_
o> Retinol metabolism- ° -0.0020 Z 104
V) .0.0 o -
8 Axon guidance+ o ' S
X . 2 054
Proteoglycans in cancer- o NUTgef =T
L ] _—
Steroid hormone biosynthesis - o ® 45 & 0.0-
Amoebiasis - ° | PPARa CPT1A FABP4 CD36 APOA1
11
PPAR signaling pathway - ° ®
TNF signaling pathway - °
Basal cell carcinoma- o
Fructose and mannose metabolism - .

015 02 025 03 035 04 045 05 055 06
Rich Factor



PPARoEFIERXEFREEEEEHR

p=0.001 P=0.001
(G) ** Ak (H)
i - <0.001

go.eo- il 570 - 100004 P<0,0 § 25 & DMSO

$oss{ E3 £ 65- p=0.001 3 ? 2 5 0 p=0.059 0 GW6471

o -:i- ko) — < 9000+ P=0.020 S p=0.015 @ \WY14643

2 0.50- =60 ¥ 8 |1 815 * P=0.058

g g o ® zZ -_— T 1

3 0.45+ . 3 554 ] S . nEc 1.0-

o I = I § 8000 - =

_ S 50+ 5 2 0.
3040- § (e) PY .!.. %
© 0 35— 6 A5l 7000 Adogdldd X Q. T T
O N O AN O AN S SR L
S & K $ & & N F L) S O R A Vel
¥ & W »¥ & ©° NIRCAIR T & O
QS ng \@\ J @A gk\ Q OQ\ \@'\ Q » w

() ()
c 1.5
g @@ DMSO
3 0 GW6471
%1.0— @ \WY14643
< L
=z
E 0.54 N

: Pl
_-.02_)' 100 pm g 3: 100 pmi 100 pm
_@ -,§ P i ————e —_—
€ 0.0- DMSO GW6471 WY 14643

Bmit

Lgrd



ZR M EEESAH MR

Y @Shaziling

" @Yorkshire (B) . 2
: @QcC »
n

' group -0
: B Yorkshire --1
e B Shaziling . 2
L)

.

L]

]

]

Scores(PCA)

(o
o

N
o
i

w
o
i

n
o
i

-
o
i

. PC

| |
i

[}
O
o:

(N

PC2(21.10%)
o

il
N |
|
[ | |
jel
(@]
=YY
[e>]
3N,
[e2]
%

-10 4 ° /:
-20 4 q

"
"
A
L]
0

(1]
—~
[0)
=
[}
=]
=
[e2]

N\
nnni

-40 v T
-60 -40 -20 20 40

PC1(23.30%) SUBCLUSTER
M subcluster_1

KEGG Enrichment Analysis(Shaziling_vs_Yorkshire) M subcluster_2

ANNRECEEEERCR

—

[0)

=

o0

=]

=

@

<

==

L
|
oo8
o
A%

=

>

e

=
=

Hex1Cer(d18:1/22:1)
Hex1Cerl t18:0/24:18
Hex1Cer(d18:1/24.0+0)
Hex1Cer(t20:1/21:0)

[ Hex1Cer(m21:0/20:1)

|

Arachidonic acid metabolism - L) 0.05C
alpha-Linolenic acid metabolism ® 0.03C

Glycerolipid metabolism 4 L 0.01C

Sphingolipid metabolism 4 ® =
.
Linoleic acid metabolism 4 [ ] ]
|

Carbohydrate digestion and absorption o ® -

Lipid and atherosclerosis o ®

Yoa—=ao
2®
o
IS4
N
[e>]
nd

Qo
NS

Phospholipase D signaling pathway 4

Calcium signaling pathway < Number

N~
RN
=SS

P TR PIe

Cholesterol metabolism o [ ]

(@
D
g
&4
Q-
a
Sa

Glycerophospholipid metabolism o

=
N
SN

e?2 =
|
Retrograde endocannabinoid signaling 4 A

Fat digestion and absorption o

o0 @ @

N
0.02 0.04 0.06 0.08 L0000
P value



Abundance

(D)

9.4

9.2

o
o

o
o

@
n

ot
(N

7.8

FERRM = £ HEEZBER: (OEA) AN FRETFENESEERE

NAE(18:1)-OEA

Group Name

B Shaziling
I Yorkshire

Shaziling _ Yorkshire. Chorg diagram

®rr
®rc

Pl
— positive

— negative



NAEXZiEX B EAEEEEHR

(A) j\ cPLA2B )‘\ g NAPE-PLD o
N \)o\/ Rz PLATTI-5 R /?C O~ o
o o/ N
\“/ /o \c“)/ -

0 OH
0]
l\l NAE(18:1)-OEA
PE NH, NAPE(18:1)
p=0.007 _
(B) E@ Shazilin (C) p=0.001 * % pP=0.044
5 . 95+ 2 6=
2 37 p=0.024 0.65- _** 51p=0,
5 * P=0.092 E3 Yorkshire > £ - .
KO} — z S 3 90-
£ k5 . ns £ %0 °® ;‘ 2 2.44 o P
E g 0601 |® £ 85- i s
> o — =)
ﬁ -:E: a g 0. - g 22+ | 8§ .
zZ S . ° a Q as
& 3 0.55- - Ei o 8
o il 2] s T 75+ Bt "
v 2 | S s 5
2 5 S 70 T 18
& 5 0.50 T T T 5 T T T & T T T
O N (2 S N &L L & &
@fo <<>’b‘ e?g/ 0@ \)9 xe?" 0@ be‘ xé?‘
W 3 & & N WON
N NN ©
& & &

um?

. 12000 g ' ' D i % 4 2

11000 |o| ®e ] K %ﬁ\ £ ¥ J 3 & ,:} {&' o ’

ns - . 4 : - — : =
130009 = 5 y "}3 . 3 ,,%Q : i
®

organoid area
-
o
o
o
o
L
[
=)
)

3 i . o » g
100 pm ez - 100 pm F A 100 pm
9000 LA L L i ax é &F R !
P O &
KN &K DMSO LEI-401 LEI-401+NAEs
F I

] =2 & e\



organoid budding efficiency

OEAIEIT

PPARo{S S B IATIE THREEMAESRELF

=
N
(E) N
P<0.001
* kK
> 0.557]
[$)
g ota 14
e
S 0.50
(o]
(=
£
E]
o 0.454
ke
S
c
©
2 0.40
(o] I 1 I
0 1 10
OEA, ymol/L
P<0.001
O k%%
c —
o
(73
8 1.54
S
x
(0]
<Zt 1.0+
[
S
£ 0
©
[0}
o 0.0
Lgr5 Bmit

)

0.60
0.554
0.504

0.45+

o©

IS

<)
I

PGw6471<0.001
POEA<0.001
PGW+0OEA=Q.129

organoid budding length, pm

(F)

= p<0.001 p=0.029
£ 70| p<0.001 10000 4 25 —
%k %k %k
£ g5 oL 9500 1. 5 i
2 s E I . @ 2.0 p=0.012 P=0.023 =
o - pr o * * B\ 10uM
o S 9000+ 215 —_——
£ 60 I sl & - g
= = g 8500 Z 10
(3
3 95 S Q05
2 ﬁ 2 5000- g 0
o 9]
R S 7500 -1 *
o 1 10 o 1 10
OEA, pmol/L OEA, ymol/L
(H)
K T & & " " 4 ™ G ¥ R
w5 TN R W o TR AS
W S0 Ral © Y& GRNT,
= £ A2 g - Mg e, B4
=10k 1 & D, G e M Can © B O
42 298 P, o o0 P ¢ S5y S o
: ) 4 e z DR &,
Yo o g' { P . . ) g "»(‘E“ &
f ¥V @& 505N N o 4™ O
P} o4 d ‘,\"\“Hs.t“j | ‘ : 6 '.’\:'/ 2 r\'i,-?r @ _\_; o0 @ ;
. 0@ a O LY &% vt Mol
DMSO 1M OEA 10uM OEA
PGwe471=0.001
PGW6471=0.108 PoOEA<0.001
70~ POEA<0.001 11000~ P GW+OEA=0.021 {11
PGW+OEA=0.247 Eg 1038
~_ 105004 J) Ta
A £ B
- 8 10000- a’ e J
© [
8 9500- 22 - _—000-._
60+ S ° WT mice; ‘ . ‘ ‘ ‘
S 90004 PPARa-KO mice S i —\
55- 8300= AN Isolated crypts OEA treatment
o AR S o
9 A\ Qy Qy o le) [e)
0® (;Sb‘x (@) 0$XO 0@ (3$QP‘ 0$x



w

o

o
1

Villus height, pm
N
8
1
Crypt depth, um
ss

—

o

o
1

O

£

L

n

=}
1

ganoid budding efficiency

Villus width, UM
g ()] [e2] |
o o o & o
L1 L

B
w
1

=y
o

IS
1

VH:CD, pm:um
T

OEART BEPPARCE! = k£

P=0.016
*

!
i

crypts per organoid

o
B
o

—_
~—

o

)

©
1

ns
°
[ ]
$i5.
...
V\:’T PPAéa-ko
P=0.004
* %k
[]
]
[ ]
®
T
(]
DIV?SO OIIEA
ns
[ ]

T .
i

organoid budding length,ym

organoid budding efficiency O or

o
]
%

L] L]
DMSO OEA

crypts per organoid

ns
an
a ™
N °
™
a ]
"] o
H
| |
WT PPARa-ko
P=0.034
B0 = *
[
®
55=
a
°
50 I
L] L]
DMSO OEA
ns
57
€ .
2
© 56 T
=
Q@
o
= -
E 55 i | ]
5 [ ]
Q0
T 54+
Q
s |
2
o T T
DMSO OEA

4.0+

3.5+

3.0

3.0+

26+

24+

20

T T
WT PPARa-ko

4.5= ns

3 |
T

2

Villus surface area, mm

T T
DMSO OEA
ns

T T
DMSO OEA

P=0.019
0.08= *
[ ]
0064  ®
. .
[ ]
[ ]
0.04+
L
[ ]
0.02- .
0.00 T .
WT PPARa-ko
P=0.006
9000~ "
o~ ..
£ 8500- .
3
2
b
© 8000-
o ®
o
G
&, 7500~
o
[ ]
7000 ' ;
DMSO OEA
10500 ns
[ ]
o™~
e
< 10000+
@
©
o °
2 95004
g T
= [ ]
5 $ s
9000 T T
DMSO OEA



(E)

71\

ZOEALEN X B ERRMERZRATH, MALBRAETEEZE F

Enrichment plot: Glycolysis

o
=

Enrichment score (ES)

Zovn cross a1 11563

'CON' [negativaly cormeiated]

_ i

Ranked list metric {Signal2Moise)
e KM oB

0 5,0‘00 m,;m 15,500 zﬂ,am ﬁ,aon :m,;un as,Em
Rank in Ordered Dataset
[Envichment profile = Hits Ranking metric scores
P=0.012
#
P<0.001
P<0.001 *kk
> 0.6+ * %k ’. :E,_
P L
(] E=
0 ’- o
i3 0.4 o
o o
c £
% . g
3 0.2= [ ] o
B =2
‘o o]
= 2
o >
5 00 T T T T o
O @ )
S N
N &é\" & &
& &
e)

(F) Enrichment plot: Oxidative phosphorylation

o
.

Enrichment score (ES)

f2 = M o

Toep croes 11583

CON' (negatvely correlated]

Relative mRNA expression

0 5,000

Ranked list metric (SignalZNoise)

10,000

16,000 20,000

25,000

Rank in Ordered Dataset

30,000 35,000

hEnnchmenl profile meHits

Ranking metric scores |

P=%.033
pP=0.002
p=0.001 2X*
*%k &
° = aa
™
p
s
(; (‘I I Qé
Qw\@qp\e@ o“;o\é’
&

crypts per organoid

(G)
P=0;k050

1.0+
0.0

ACADL ACADM ACAA2 DECR1

= DMSO
= OEA

pP=0.510
p=0.002" "% _P=0.931
1 — & ™ p<0.001P<0,001
50 t NE gl *%k %
15 ? [} ‘4 (:é: 10000+ & ’
1 | aa ; f
107 g 5000 'r
0-5- g ﬂ
0.0 T T T T 0 1 T T T
o @ @ o @ g
&Q&\" o“s;_ée}g Q@q_&é}" o“j:q_o@‘@
S 3



ACAA2 Promoter

ey - 3000bp~0bp

\ 7/

Query promoter .' .

T7 promoter

&5 86\
1{{) pm 'lm
Rotetone
%k %k %k
i 1
_3;5- % %k %
(K) %4- ' "
ﬁ * 3k
Bad M {_ °
G
ST A
9
QL
o
0 1 | | | | | | | ]
1 2 3 4 5
(RenlRlERRE— oLezpnomer o v
OEA — s -+ -
pcDNA3.1-PPARa - - + + +
WY14643 _ _ _ _ .
pcDNA31 + + - — -

R

omﬁ%ﬁ?%%éﬁ%ﬁ

A ALBEREN S

';' 4%

) 5.3
'Iﬁ' ‘:\v 1) pm
OEA+Rotetone
OEA PEA —LEI-401

|

S WY14643—>( PPARQ )— GW6471
| FrO

Oxidative
phosphorylation - Rotetone



ER#FEOEARPEAR ZERFAFENRLBEHF RAER TGN

A - %
7 e
I =]
c
o
(6]
2
€
i &
o™
g o
O *
b= i
e [
Q =
Q
o
I L] X | f 1
(=3 o o (=] o
o o o o (=3
=3 =] o (=3 (=3
@ © ~ © 'z}
NEz.mw_m piouebio
@ _ ]
3 o
O *
o *

wri'yydap ydAio piouebio

<
= | -4
S*
ok =
v ¥ B
Q - c
Q
o
) 1 1 |
o n A L] o~
plouebio sad sydhio
<
= _ K
Sx
; * =
9 * B
= 5
o
I T T T
—~ = %) N = =
A o o o o o
~  fousioiys Buippng piouebio
% 8
o
S g
il 00 T
Q 8
L) T T L L 1
g 8 8 8 8 m
=] o o o (=]
<« w - o~ o
2 2 T F B
N.:z_mw:w plouebio
[te) ..w
N
N
(=]

Q

I |

v o+ o o v 9
o o

o

P=

L]

o

)
Control

100
{ otk

100 wm
e

C < g g o
Jd ui ) s Y
i o D A \\Q &) @O
X & ] ;
B 2
2 K Wu; )
. o
Q . 2 % ,
[ <
H w " sessEm &
b= i o - o
S * S
b — > —
T * S 9% % £
Q S Q e
o ° w
I T 0_ T 1 I Ll J T 1
g8 8 8 8 8 = 3 9 9 3
g & 8 8 ¢ o
wr:wr ‘g:
NEz_mEm plouebio ad:HA
(]
: = sems = &
W < o o
| m 3
m ” ¥ o * 3>
Sx B & L =
G * £ g
Q §
© r T T T 1
o o (=) (=] o
I T T T 1 e e Z 2 e
0w o w0 o w0
LA T N wrl “yipim snjia
wri'yydap jdAio piouebio
< f— L&
_ | .Q . o
= o
(=] 12}
s} H - c °
g
G 2 . .Tm.. ==
3
Q 8 8
I T T 1
S v o w o 8 8 8 8 8
O ~ s o o ™ ] . ~N ~N -
plouebio 1ad sydhio wr “yidep 3dhio
- <
i & - [ ] u
{ - = a
- ! a S [ ]
Sk S % o
G * 3| 8 7% . 2
Q un. rs & s
o o
o T o o —% & = =
8 B R & 8 8 g & 8 & R
(=3 o o o o o
wrl ‘jybBiay snjjia
Kouaioiya Buippng piouebio — L 2
w
-

0.048

Q o [=] o
n =] [r]
1

200

72 _—~
wri ‘yipim snjjia wnunfap ()
N

OEA

u
w 2] < - ©

wrl “yBua| Buippng prouebio

T
OEA

0.0
o
)
Control

p=
000
200 =
Control

1] 1§
o o o
uaiolye Buippng prouebio

OEA

2]
Control

o

(C)

P=i
-
Control OEA

p=0.079
Control OEA

10412 BUNSAIU WS U JAQUINU (18D 8UNI0PUT

r T L T 1
w© w <t o~ o
ﬁ-u ﬁ-u n-u ﬁ-u ﬁ-u SN[|IA BURSBJUI |[EWS Ul JBgquinu ||82 suuaopul
j=] Q i=] (=
w - «” -~
wrl ‘yidep 3dAip wnunlap  ~—~
L
~
.~ 3
S« %
of L B o —
* O =3 Ox [+]
Vv ° - =4
Q w w* ]
EF & = = = .
b= [=] o ! L) T T 1
8 i S 2 8 8 & 8
wrl yBiay snjiia wnunfap o~ 10412 9uNSeIU) (BWS Ul IBquINU 19D Loy
11]
~

OEA

1
o

o* a5
=34 e |3
v ° =
e 8
r L) 1 L) L) 1

w [=] w o ['2] w
N N . = o 3
o o o o o o

JAuw ‘wnunfa( jo B3JE 32B1INS SN|IIA

0.029

p=
-

o
Control

t_
L) L) L] L) 1
o w o w 9
2 4l 1. 0 0

o~
wr:wrd "go:HA wnunlap

.5+

n



250+

200+

1504

100+

maltase, U/mgprot

(41}
o
1

(H)

N
w
J

n
o
1

-
w
1

-
o
1

w
1

o
L

Goblet cell number in small intestine villus

(K)

400
300

200+

ALP, King's U/gprot

IE R FTOEAKPEA

—_
~

-

Goblet cell number in small intestine crypt

o

o

o
1

Villus surface area, mnv

EWEEFRIK

p=0.005

&k

iy
1

Relative mRNA expression
[y%]
1

Control OEA

-
w

*

o0
[
1

-
o

@

o
1

@
o
1

o

v
=]
o

1

-~

Gross Energy,%
w
L

Crude Protein. %

Relative mRNA expression

Relative mRNA expression
Relative mRNA expression

-~
o

o
=3
-
o

&
<

]

(F) & Control

6
-lp =0.005

*k
—_— p=0.001
L * %
g

PPARa  CFPTI1A

fa
=
]

—
n
1

Relative mENA expression
> o
[ [

a4

control PEA
e CON
2097 p=0.539
154 .
"

P
104 %0 '8

™

]
0.5 .

0.0 .
PPARY

2
(=



B

-

RNA
o sequencing Toie gy ME :
Sheziling pigs i =P Oleylethanolamine iy
LC-MS - AV Y

S T ~ o MFESRHERARER
] - SHERER B
1§ B g o WEEZ EREE PPAR- &
§ F & FE & § & BRI E S MR
e . F 4 = 77 FMEN RRAER T
‘ o BEEWEN-BEZBET

Endocrine cell

&l
A
.8
8

. & 3
- . (Intestinal villus size) T
e A
FFAs

Goblet cell
/’ O: ( Cell proliferation and) I T 1? j‘] %E E,\] tﬁ *SI- ;% jJu %IJ y
s differentiation 3
Glycer;c:fahb?jipsr;flpd g s e f i[ Tuft cell i% j]l] % ﬁ%%ﬁ T_I- 5 ?ﬁ-‘ﬁﬁ
l RXR Acetyl-CoA o (ATP

Oleylethanolamine/=—p{ PPARa =P a0 —P Na/as :ﬁwz
XS
SERQOT / 28N

([ -
Uelel.

Qiangian Wang, Lanmei Yin, Zhaobin Wang, Jun Li, Xianglin Zeng, Qiye Wang, Jianzhong Li, et al. 2026.
Oleoylethanolamide regulates intestinal stem cell activity and villus size via PPARa signaling pathway.
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