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 E: W BAERAYNF (ranscriptome sequencing, RNA-Seq) AIZEWE BHF AR A B A (jujuboside A,
JUA) HCEEVERFERTIAZ [ (amyloid precursor protein, APP) /HZ 8 1 (pesenilin 1, PS1) WL IEK /N AN KN Th B8 I 1E
WUHIHEAT 7087, JE R qRT-PCR 5 Western blotting L4 #EATI0E. J335 7 H & APP/PS1 X% E /N BB AL 7> Jo i BY 40 K
JuA K. . EAE (5. 10, 20mg/kg, ip) HAMEBHEIRF (0.65mgke, ig) 4, HHAZ 1K, #8:21d. KM Morris /K
R B SEAS N B ST RNEAZRE 1 PR RARY (HE). JE KPR A SR B ; RNA-Seq 6 I1l/]N f i o 41 41
ERRIEIEN, W2 F7FERBATIERAAE (gene ontology, GO) IhEEF AR 5L 2H H A4 (Kyoto encyclopedia of genes
and genomes, KEGG) B E LT, Tk JuA GITRI/RKIGEM (Alzheimer disease, AD) T RETFHIE 5@, FHxH
H O SRR 4T QRT-PCR &5 Western blotting SZIRIRIE, 45 KK E IR BN, JuA 4N RIS SE 126 B
EETHAA (P<0.05. 0.0D), milE4A/ERARE. HE M R ELERER, SHEMHALE, JuA AR ZERES X H
ZEH Y ERE, EREREI SIS (P<0.01), ] JuA Xt AD /NRIKHLSE W E4ASVEH . RNA-Seq 0 Hr4s R &
N, KRR AR T R e B B IR R 218 N, TR 123 s JuA AR TR RN B B IR A 66 4>, TR 28
ANy PR PR R A MO (glucokinase, Gek) FER M 5 NMERERL A TG RISEAMWYHE . GO o RIL uA
BT R E R RN R B E A B TR A MRS, R AREMS T KEGG BB A uARIT e R EEE T 2 3
FEPRR . AZN A 1. AN R-17 (interleukin-17, IL-17) {55 @BAEALEKHF-p (transforming growth factor-p,

TGF-B) 5588 FEBiRA vs WA, JuA FFIEH v BARAILFIETHIS JuA 1697 AD MM RIRT 10 4585,

RILFZLE R FARBR A JORE @K Gok ZER7EIX L@k LUt I, Uil v 682 JuA T71 AD IR ZH 52 —, qRT-
PCR 5 Western blotting S50 tHIGHIE T X Gek FEFI TR HTEE R 518 TuA e BI04 AD /DRI ZUREIRG, 1o
EodNsEe ), FARE NG R85 4 RAE R N SRR ELA 6, HA Bl Gek mRNA 5 & A RIA R 2 i A TR
JuA $t AD BB BN Z —.
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Mechanism of jujuboside A on improving cognitive function of mice with
Alzheimer’s disease based on transcriptomic
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Abstract: Objective To analyze potential mechanism of jujuboside A (JuA) on improving cognitive function of amyloid precursor
protein (APP)/pesenilin 1 (PS1) double transgenic mice using transcriptome sequencing (RNA-Seq) and bioinformatics techniques, and
verify by qRT-PCR and Western blotting. Method Seven month-old APP/PS1 double transgenic mice were randomly divided into
model group, JuA low-, medium-, high-dose (5, 10, 20 mg/kg, ip) groups and donepezil (0.65 mg/kg, ig) group. The drug was
administered once a day for 21 consecutive days. Morris water maze experiment was used to detect the learning and memory abilities of

mice; HE and Nissl staining methods were used to detect pathological damage in brain tissue; RNA-Seq was used to detect the
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differentially expressed genes in mouse hippocampus, gene ontology (GO) function and Kyoto encyclopedia of genes and genomes
(KEGG) pathway enrichment analysis were performed on the differentially expressed genes, and the signal pathways that JuA might
interfere with Alzheimer disease (AD) were screened, and the core enrichment genes were verified by qRT-PCR and Western blotting.
Results The results of the water maze experiment showed that the learning and memory abilities of mice in JuA group were
significantly higher than those of model group (P <0.05, 0.01), and the high-dose group had the best effect. HE and Nissl staining results
showed that compared with model group, the neuronal damage in cortex and hippocampus of mice in JuA group mice was significantly
reduced, and the number of Nissl bodies was significantly increased (P < 0.01), indicating that JuA had a significant protective effect on
the brain tissue of AD mice. The results of RNA-Seq analysis showed that 218 genes were significantly up-regulated and 123 genes were
down-regulated in model group compared with control group; Compared to model group, 66 genes were significantly upregulated in JuA
high-dose group and 28 genes were downregulated; The expression trend of five differential genes including glucokinase (Gek) in model
group was reversed after JuA intervention. GO analysis found that the differential genes after JuA treatment were mainly enriched in ion
transport regulation, cytoskeleton, nuclear receptor activity, etc. KEGG pathway analysis revealed that JuA treatment was mainly
enriched in type 2 diabetes, cell adhesion factor, interleukin-17 (IL-17) and transforming growth factor-p (TGF-P) signaling pathways;
Screening the top 10 pathways that were jointly regulated by model group vs control group and JuA high-dose group vs model group and
had the highest correlation with JuA treatment of AD, found that they mainly focused on metabolic disorders and inflammatory pathway;
Gck gene appeared frequently in these pathways, indicating that it may be one of the important targets for JuA intervention in AD. qRT-
PCR and Western blotting experiments had also verified the screening analysis results. Conclusion JuA can significantly alleviate the
pathological damage of brain tissue in AD mice and improve the ability of learning and memory. Its mechanism may be related to the
regulation of metabolic disorders and inflammation related pathways, and the upregulation of Gck mRNA and protein expression to
maintain glucose homeostasis may be one of the important mechanisms of its anti-AD effect.
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Rl /R R IEERI (Alzheimer disease, AD) f&—F
HREZ R B TP X 2 RGBTV,
B IRFR I AT AN I DI REFRAG . 7 2090146
IR HE NG RE SR RS . HUR g B AE
PR TTZ 1] B YERFEER 1 (amyloid B-protein, AB)
VIBIESEFTE . M4 TTN Tau & A ERERRIGE
AN SR A Y ZE (neurofibrillary tangle, NFT),
DL I 51 R R SR I8 48 1 SR B ek R 2 7K
BT, HETOK T AD HURRHLEI ARG, (H AR
BRI RHAZ O], BAMEEEIER APy
BETE AN Ve PR DR, W00 ot 4 ™ A e 22
BEVEST A AE DR 1, T (R A A 4 i P BEEUE
B, AR R oSl A, 1B AE MR
SRNBIRKRFERELL . BRI ZE A 2 ZUBE PR
AE FEHATE# 2 AD RAEKR R Gz, AD
IR NLEIFEE A%, Bl B IR & R,
AR FETF AT AD & WL FYE T i 75 2

HER SN LA R TR R
AD S5HMEAFCL L IR ERIDIRE R TIAEOE,
PRI R IR B DAFR e pf s #NEHERE . 28 M
PR PR FFES SRIGTT ADUSL, BRAH FEF T 0
LRI, & CREZI) Bk mieyT kiR

R R SRR 24 . BIE FE 3R B, AD B3 TP 25%~
40% A BIERRSS F AR ), BEARFEAS FT I AR UL
R SRR A AL, TP A T 4 PR T
PR A, ITINE AD R B gERRn0-121, g
AATBAEF A (jujuboside A, JuA) JEFREAT Ziziphi
Spinosae Semen & BN — PR H M, BRE
AEFHENR. PUERE. JUDESERS, EH A
oy BTk BUH TR E R S5 2 A )i 103,
A VR F IR 7T R A AT FEEI I, JuA ATH
il AD /)N BN Y 20E B 5 A BN s 1, (e gk AR
THRR, SRR SR A0S, RS N TR R ST
Mg i3k B 22 fp A0, DL ERFE R JuA B&R
J7 AD B /7, AHILARSCAE RN A+ TE 4 .
A HE 5T LA VE B 4 BT A& B2 5 Camyloid precursor
protein, APP) /H 3 1 (pesenilin 1, PS1) X
FHE/NRAEN AD B, SR A I
(transcriptome sequencing, RNA-Seq) Hi AR &Y
B E5T7E, 20 JuA JRYT AD BT RS K] K AH
FAF TR, IF T LASERISAE, LLE B JuA J89T AD
#1735 B
1 #H
L1 4

HpAH C57BL/6 /MR 10 X, 7 HEE SPF 2%
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APP/PS1 XUALFER/INER, 50 H, W E VT A4 GIMS
ARHARA T, GHAES SCXK (F5) 2020-0009,
ML ATIE S SYXK (32D 2019-0004, Fh4)sk
ISAC TR AE S YN2022-039-56. BhWidE M MR FE 1
A, Bm#EgitK, = 20~25 C, MHXEE
40%~60%, HH 12 h JelR4gEs:, BREIL.

1.2 AR5

JuA (FLEAHUN 99.78%, 5 22032904) T
H A AR AR AT HR 2 RIRT A
CLFHH, FE2517 H20050978, b5 2203026) H
B CRED AR AR A JBIK (NissD 4
ol (s Co117) W B EH = RAEVH AR T
HARZE-ARL (HE) Jethidifl & (5 D006-1-2) 1
H P R AR TR 5 B s HEUKAR DI OCT &
7 (445 4583) 1 H 3£ Sakura A #]; TRIzol ik
Al (5 T101100) W H EifgsE S AR RHA
FRAF AR =& H 5 (S 0706106) 6 H i H
L TARAR; AR (5 20170901 BHK
FE T KA 2E R R A PR A &) RNA 008 67
& (5 G592) MHE Abcam AF]; qRT-PCR
KR & LS 31598800) I H i+ Roche 24 7 ;
RNA 6000 Nano kit faill i) & (#t5 5067-1511)
W H 3 E Agilent 7] % HEEE (glucokinase,
Gek) Fifk (5 sc-17819) Wy H 3 vu & A YA
HBRAF] s HRP FRic 1L 2Edi e 1gG 4T ('S bs-
40295G-HRP) ) H b B R A R AR A BR A 7] 5
GAPDH #ifk (#it'5 WL01114) W E 7354 MRH
AIRAF
1.3 {42&

Ti-s 2B BIOL RS LB RS (HAJE
2] ; HM 525NX 21K V1R (36 E Thermo Fisher
Scientific A 7] ); MS-1 BUKKE D 258 GRAERX
#%] ;5 lllumina HiSeq 6000 24l /54X (& [E Tllumina
AT ; DW-86L386 A ARIR VKA (75 S /R EEHD;
5424R BUE 0L (48 [E Eppendorf A F]);
CFXconnect qRT-PCR 14X . Power Pac Universal Power
Supply 2438 H K4 Trans-Blot SD -5 H #%
B (3E[H Bio-Rad A F]); 5200Multi BLEERS A%
1 CERREATD.

2 7k
2.1 IDESHRE

APP/PS1 XUEFER /NG 50 H, $e Ak s BaHL 7

BRI K JuA (. . BRI R 2 IR ST

M, 10 H; HEEFAR CSTBLG6 /M 10 RAE
XTI ZH o AR SCRRFRE U117 VRA AR R R 4 T AT 7
S, ¥ JuA MG ZITIEREN 5. 104 20 mg/kg
Gp 45249), 1 kid, L 21 d; BAIEFIST IR ip
SRR ERK: 2RISR NS /DN RERGE
5 H 0.65 mg/kg (ig 45245), 1k/d, %S 21 d.
2.2 Morris 7KiX = 5016

HEE) 21 d J5, R Morris 7K H S280 A
M HNRI2E B2 EE ST BT S d NERLRATSE
5, %6 RATMRERLL . OFMMITER: ¥
/IN B P ATL T S B FRON K H - L A P E i
RAAIRE /i, KRBT & AR
H AT R 15 s Frag it (Al SO Reag R IH, R LA
4 NGB RIAFEAE A S B St PPl
BRI R T: @B MIRE L 2 6 RIEETE,
W ECT G XHUE K AL 183N RAIE 60s I
ZERRSES S AL RSP & BT e SRR R R R
IR 1 IR S AT IR B, VRN R
VA
2.3 BNZELNEARALIE S Nissl 26

KR ESLIGLE ARG, /IR ip 4%7K A SRR,
O EVER G U, VKGR, —80 CilliAk, HUKIA
DI BTSRRI A (10 pm) o BRI A 4%

FHEEEE 10 min 5, BN Nissl Jeili, 58

IRAARIE T G 28 b B FRAKIRE 70%- 100% LI
K 30s, —HRFENL 5min, PYERRE T, BiEE
TUMERE. 5 )E REEE.
24 HE 3£

Yol 4% % R R E 10 min J5, BT
50 CHIFFAZS Smin, RF/KPEEFRRIEIAEE T
A 10~20s, FTEDEE 2 ¥ N 0.5% %K H
10's, ddH2O FHIGIEBE; TN G4E T 3~5 s, ddH,0
TP 2 ks FAFEIREE QB AT AR L K S, —H
RIS min, VR IEIRE R, TR BB S L
JE R LA ERAL.
2.5 & RNA #2Hl5S RNA-Seq 7#f

B IR AR 5 uA S E4URES 3 R,
DI i 2020, ZHE BIRIRARE AR G IR
A HEAT RNA $2EL S RNA-Seq 7. KHisi4L 217)
/B, H TRIzol ZHAEMBRIRFEHUE RNA, JFAL
Ak R IE AT A Oligo (dT) HIREER = % B A polyA
) mRNA, LA BER mRNA AR A R EE
cDNA, Ffij5xf cDNA AT RIER . N A BIHiE
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M FEESL; @i AMPure XP beads it cDNA,
PCR #4845, FEXT PCR P IiEAT 20 3], f 243K
5 ¢cDNA /% . % Illumina HiSeq 6000 FLI 4%
HEAT DN 53 A 8-190,
2.6 EPEZK{K (geneontology, GO) INEEFNFTARE
HS5ERFEABEREH (Kyoto encyclopedia of genes
and genomes, KEGG) B EEST

X e S LN Y () SR 46 5 (raw data) SEAT I,
i 1 159 2 /= R = AR S B F DESeq v1.20.0 #f4
RS H A E R RIEHER, HFRFRENER
fE¥logFC)>1, EEME P<<0.05, % 9 MEEMK
mRNA #1472 R RIA BRI TR E . 9 T 48 7 e dk
KT 2 5SS 88 o T IIRe i fust 7, f
GO Hdfs Xt pr Sk A5 2L R kA7 & S v s B A
KEGG A7 AU I8 B8 (1) & 5 70 A, AT 3R OO
WEAEE, i R 1EFEAHE BT nT AL
ﬁ\*ﬁ[l&w]o
2.7 qRT-PCR #MEFEFRIA

Fl TRIzol $2HUAE AL RNA, Kl Hk
A5 B 42 kR & U B 0 R S cDNA, LA
GAPDH NN ZERH, &l H 13 FERIE K.
FIMFHINE 1. PCR RN 95 C. 3 min,
95 ‘C. 155, 60 C. 1min, 40 MEH; SN 5ekE
i 22T AR R AR SRR &, DA%
(18) B DAL 3R R A 0L A T BRHE

x1 s1¥F%
Table 1 Primer sequences
B SR (5°-37)
Gck F: AAGTCAGCCAGTGAGACAGC

R: GAGCAAGACCTGAGTGTGCT
F: AGGTCGGTGTGAACGGATTTG
R: GGGGTCGTTGATGGCAACA

CAPDH

2.8 Western blotting 1M &E 5 3RiA

RS H DRI LAY EEE, KA BCA £
W | WA KAl 8 A EAEE] 10% SDS-
PAGE BRIk BifAT 50 &, SRJGH % PVDF JiX
by H 5%BARA W 2 h 5. N Gek —#L,
4 CHWEER; KH, F TBST ¥l 3 Ik, &k 15
min, ¥ E i, TBST HeE 3 ¥k, &KX 15 min, ECL
B RGRF SR A, B REOGEE, H Image ]
BAEHT EUE K, L GAPDH 1E AN, 5
FHRLEE A RIS & .

29 GEitFEoH

Fl GraphPad Prism 5.0 3K fFi3E47 5045 041, /K
A B S (1) 8BS AR S B SR FH 2 0 XU R 3
J7Z453 T (Two-way ANOVA); 240 [A] LE R F
& 720 (One-way ANOVA), 541 1A] LK
FAXREA R (Two-tailed Students’ test) . ZH i1t
¥R F Image J AT & B0
3 #R
3.1 JuA 15 AD /NEREVE S FICIZEE

ENRAT IR R KW (B 1-A. B), @ity
S Ja B/ RS R 25 H N B, 55X
MR LU, BEAYAH /NS 2 R bl AR i
K (P<0.01); &M%, H. & 3 MRIEAR JuA
BITIE, R R A A FEFE e (P<<0.05.
0.01), FHBHEZZ IS AE R IE#E R, Hrs
FIEH A FH S5 PR B 2 22 SR RS AL AR . 23 )
R R ER (K 1-C~F), &4/ R kR
JETW 2, SRR e, AN R BA R
B &k e SR (P<0.0D), FHFE
UCBURITE B bR SR A5 BRI ) B 43 L35 B 3 BRI (P<
0.01), LRI /N2 AE B TR, S
AL, JuA B2 /N BR BRI vk EE 25
YIB465 (P<<0.05. 0.01), F#EF & REOR 2 8
1E HAR R PRET [ 2y LB R 2 (P<<0.01), FH
JuA EFEANCRE . DRSS RERE, JuA BER
FiE AD /DRSS RICIZEE 1, Hom R
iR
3.2 JuA BB AD NRIBS 5K EHRIEIRG

¥RV 4T HE e, BT EMET T
MEL 3. W 2 s, SRR 2. # S CA3 Al
DG X &2 BT HEFRESE B £
RPN HES AT B> . TEASA T,
M AZ S 45 B ., SR AR A 1 0 A i B S A2 40
M-S, JuA Sf RS2 RN
W, BEMZE, WRERE, RS, diRE
I IR, ULEH JuA VRIT E B T AD /MR
i ZEL 2R ) B A%

Nissl Jeta g L BIR, BMANREZE. 51X
e EAA i e 3 ot B2 B B kb (P<<0.01); 1
JuA EFEA/NR LR XS R EEE L T
BRIZH (P<<0.01), Wi JuA XF AD /SRR 2 27
HARRARTIER, SEWRE T AD 57285 I P
Z i .
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EZ S8 JuASmgkg!  JuA 10 mgkg!

JuA 20 mg-kg™!

B = X} C 50
@ = £ ARIRF o
j\,ﬁi === JuA 5 mg-kg™! § 30
o . wzn JuA 10 mgkg™! B 0]
2 o B 5 s JuA20 mgkg! B
= I *égl** £ 104
f | ilifl
0 HEly T S T Ll 0=
IR H2K HIK B4R PSK MEEBR RS 1020
IR JuA/(mg-kg™)
D 1500 E 104 F < 60
NN
2 = 8 _T_ sk % ?EIS l
S 1000 2 o = 40
g & E
= had % 4 %
= _ £ i 20
& 500 i 2 o
2 e =
z &
0 0 8 FEC G .E 0 E
X OB 2% 05 1020 X OEEE £% 5 10 20 X OB £ 5 10 20
k% JuA/(mg-kg™) IRF%  JuA/(mg-kg™) IR%  JuA/(mg-kg™)

A-ERAUTIE G 5 REGIFKPUEED  B-MEEHHRY] C-IRKGEEE D-5 1| WIRBIF GRTHOIFKERS  E-58F 608 F-HARRH s
BT /bt SXIRALEE: #P<0.01; SHMALLE: "P<0.05 "P<0.01, K2, 7[{

A-positioning navigation experiment (swimming trajectory map on 5 d) B-escape latency C-swimming speed D-swimming distance before finding
platform for the first time E-number of times crossing the platform F-target quadrant dwell time percentage *P < 0.01 vs control group; *P < 0.05

*P <0.01 vs model group, same as figs. 2, 7

1 JuA Xt AD /NREIJMITIZEESNFNE (X5, n=10)
Fig. 1 Effect of JuA on learning and memory abilities of AD mice (X £ s, n=10)

JuA 20 mg-kg™! ! JuA 20 mg-kg™!

K=

80— N 80— 807
o 2 o
: £ £ o
1] I it
= & =
& £ & 40
= = =
2 B =
K I =] 207
R BEA JuA 20 mg-kg ! SR B JuA 20 mg-kg! TR FEA JuA 20 mgkg !

B2 JuA 3t AD /PREEMEDHFEHRGIRREENZME (X10)
Fig. 2 Effect of JuA on pathological injury and number of Nissl bodies in cortex and hippocampus of mice (x 10)
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3.3 RNA-Seq 71

330 WO S E VAL AR BT SIS
W, 9 REARTIE RIS O M LLBITE 98.13% LA
b, B Os0 [ HLBIAE 94.64%0L 1 (3 2), FHAM
J7 25 ST

F 2 FLAMAR cDNA TEENFHERE T
Table 2 Quality evaluation of cDNA library sequencing

data for each group of samples

FE b 020/% 030/%
WT1 98.13 94.64
WT2 98.19 94.83
WT3 98.43 95.36
TGl 98.18 94.79
TG2 98.36 95.28
TG3 98.25 94.95
JuAl 98.22 94.88
JuA2 98.23 94.91
JuA3 98.33 95.15

WT-H B TG
WT-control group TG-model group

332 ZERREERFSH F DESeq v1.20.0 #
XF RNA-Seq 1531 () 5= R Eicdls 9047 22 5 3L 20 #r, A
llog:FC|>1. P<<0.05 J2&MdtATimiL. 45 8w,
50 B LA, A 3L 341 A E RIS,
Horp B 218 A, R 123 4y SEERIALLEL, JuA
ot s 2 R A A 94 A, Hodh B 66
A T 28 A (B 3. @Bk, BRI
) 5 A ZFIEPE JuA THUE Rik@H I (G
3), AF Gek. HAHMANFR-1 ZA KA 3
(interleukin-1 receptor associated kinase 3, Irak3).
/8] jZ & (mesothelin, Msln). A H Chuman
keratin, krt80) ZFFE[K, UiH] JuA V597 AD HIALH
X SR R A K. Horh Gek 2 1 & A
B Rl , LR AR AT 51 kS 2 TORE LR, M
XN AD ) 09 RS BN E AD R EEEfE . AL
FEIR JuA AT AD /N Gek HIFRAGE S, it
FKIEHEFE (P<0.05), 7T Tt & HE A ]
RS JuA VBYT AD EZENLHIZ —.

A TR vs X G JuA FiFEA vs BRA B
2 : : !
: | e ; P
20 d T8 : T
P TR * L
E S ‘ z
= : : ) :
| : ' = 4 '
101 N e : 89 336
51 . R by
) ._.'ﬁ IO 120 I S
0— AAAAAAAA o ‘ - O
O e 7 e e TuA BB vs BURAL KU vs R4
A-ZREERKIIE B-Z kK 5 BE
A-volcanic map of differential genes ~ B-Venn map of differential genes
3 ERFTIEEERS
Fig. 3 Analysis of differentially expressed genes
#3 JuA 3t AD NREFEREFTIANFM
Table 3 Effect of JuA on differential gene expressions in AD mice
_ FERIZ vs ST HEAH JuA SR vs BRI
FERFRINS 5
BN = log2FC P{H log2FC P{H
ENSMUSG00000045010 Gm4779 1.722 472 783 0.043 370 228 —2.582799 014 0.005 946 283
ENSMUSG00000037185 Krt80 —1.630 849 759 0.000 076 580 2.025 988 961 0.005 899 008
ENSMUSG00000020227 Irak3 1.373 594 754 0.002 751 600 —1.185 645 408 0.013 074 798
ENSMUSG00000041798 Gek —1.606 185 014 0.002 972 582 1.392 304 945 0.039 456 392
ENSMUSG00000063011 Msin —1.756 633 417 0.025 674 763 1.961 603 026 0.011 580 328
3.4 GOIEEEERN RO 94 D2 FIER BT GO iR & i, &

N —2 B AD 9578 & JuA 89T AD BT K&
SR E WA ThEE AR, ASHIF 78RR TR AR T 06
HEZH 3k ) 341 DZEFRE. JuA ERIEHMR T

AR

BEHFEEYZEE (biological process, BP). 4ffif
2H 53 (cellular component, CCOF1 43§ I i (molecular
function, MF) &4, I E P<0.05 Aifikhs
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HEo R EIR, BRI ve SR 2 R R TR &
BLE PRGN WA B TIRIE . AR, K
RS 5ZREME (B 4); 1 JuA mAEA vs
PR AH ) 2 e R D e E B B AR B T HEis . 4
HRSMEE. 2ARE ST (B 5D,

3.5 KEGG BEEESH

FIFH KEGG s FEXT AL vs X RRZH L JuA 1=
IR vs BRLL 1) 25 S5 RIKSE DR HEAT Th RETERE 43
. BB EEMT, WE P<0.05 AffidkbriE, LA
FEF LA (gene ratio) HHATHET . W 6 fix,

BP CcC
positive regulation of secretion by cell L ] secretory granule L) |
regulation of blood circulation TRE Lk ion channel complex L] R
positive regulation of secretion L ] : }2 transmembrane transporter complex ; g
positive regulation of blood pressure . : 20 transporter complex : 12
muscle contraction L = P {2; cation channel complex L 3 P {IES
regulation of nervous system process{- @ sarcomere .
. - , i 4X107 . 0.003
G protein-coupled receptor signaling pathway, coupled to cyclic nucleotide second messenger { - @ 3%107 axon terminus{ - @ 0.002
adenylate cyclase-modulating G protein-coupled receptor signaling pathway { @ 2X107 terminal bouton 0.001
. X107 .
heart contraction { @ 1x10 receptor complex {—@
positive regulation of blood circulation { ¢ cytoplasmic vesicle membrane {@
6.57.07.5 8.0 25 3.0 35 40
—lgP MF —lgP
peptide hormone binding ®
G protein-coupled peptide receptor activity ° BB
peptide receptor activity ° . g
hormone binding . 012
neuropeptide hormone activity ) 06
eptide bindin, () P ffi
pep g 5% 107
amide binding{ @ 4X107*
B 3X107*
gated channel activity { ® 2X107*
. L 1X107*
ion channel activity {@
neuropeptide binding |+
345678
—lgP
=] 35 =
B4 #HEUASITRRALRERERE GO IRt EE T
Fig. 4 GO function analysis of differential genes between model group and control group
BP CcC
positive regulation of ion transport L 2 intermediate filament ® N
. ; ” . . : F[R ¥
MONOAMINE trANSPOLL -+ o v oot FE IR EY intermediate filament cytoskeleton -« - v wonvoevse - e )
catecholamine transport 1+ L : 2 keratin filament = ¢3
regulation of metal ion transport [ ] : 8 cytoplasmic side of membrane ) : g
12 L :
negative regulation of feeding behavior -+ cytoplasmic side of plasma membrane - @--- - LX)
P . . .
organic hydroxy compound transport L ] 1?2 10" perinuclear endoplasmic reticulum+ -+ : Pia
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Fig.5 GO function analysis of differential genes between JuA high-dose group and model group
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Fig. 6 Diagram of KEGG enrichment analysis of differential genes
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Table 4 Co-regulated pathways and core enrichment genes
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