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W OEHN BHESASINFREENAFHELNERER B ARS FTANAERERER A ES DL E
MAFATRIE, ik BIREKGEJTEEFZF oM AT RN, A XG5 EE R IEE;EE CCK-8 i T A I 45
SHENFABEAE NGRS AT RT-qPCR BT H L H AN XEERN, R S ANFREELNEEY
EFGOBEM WXV RZBELTESHERWLABE . BRAS EEEBRAIRSFANHBUREEAILE S S
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Identification of key pathways and genes involved in lead exposure-induced

lipid metabolism disorders based on omics approaches

WANG Yakun, ZHOU Yuyan, MAN Yuxuan, ZHANG Zhengbao, GUO Xuefeng
(School of Public Health , Guilin Medical University, Guilin 541199, Guangxi, China)

Abstract: Objective To identify key pathways and genes associated with lead exposure-induced lipid me-
tabolism disorders by integrating multiple omics datasets related to lead exposure, and to validate them using
an in vitro cellular lead exposure model. Methods Differential gene expression analysis and enrichment anal-
ysis were conducted using R software to identify key signaling pathways and genes. The effects of lead expo-
sure on hepatocyte proliferation were assessed using the CCK-8 assay. Key genes regulated by lead exposure

were further validated by RT-qPCR.  Results Analysis of three omics databases consistently revealed that

GO enrichment analysis indicated lead exposure was primarily associated with biological processes such as sterol
metabolic process, lipid homeostasis, and cholesterol metabolic process, as well as molecular functions like lip-
oprotein particle binding. KEGG enrichment analysis demonstrated that lead exposure was mainly related to
pathways such as the JAK-STAT signaling pathway and PPAR signaling pathway. Among these, the JAK-
STAT signaling pathway and its key genes, including CDKN1A and IL9R, may play crucial regulatory roles in
lead-induced lipid disorders. In vitro experiments confirmed that with increasing lead exposure concentrations,
the expression levels of CDKNI1A, IL9R, and LEPR increased, exhibiting a dose-response relationship.  Con-

clusion ILead exposure may affect hepatic lipid metabolism by regulating the expression levels of CDKN1A,
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IL9R, and LEPR genes within the JAK-STAT signaling pathway.
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g XURE . TR B i S5 38 25 L OE 2% 5 BOMR W 7 E
g B b B AR B SR W7 E — 25 45 I T
REV . PR AR ER AL CAR R T R e A (AR A R ) 2
RS AR BRI ZE AL RN RZ R b
GRIGREYMEREEEENRZ —, BEN—F 2
TEM B R SRS Y. A 25 & W H 5 5
BAREI R AETE — & AU BE R . T [ S I 1o AF 5, T
R AR S Y MR P R T N TN % JIEL e K
SR FE S — T IR 7 AR I R [ A T T 5 [ R
S B AR R IR 27 48 A S A L I T e I v
JES S S m e g R RE R WL R R T A R A
IO 38, DT 5 i O A1 30 8 28 O 5 ke g T 3= L . ik
SN VERAT T 2 B 5 s B AR AH O (R S B,
PPAR-a {5 5l #% . #1 2% 8 v] #0 ] PPAR-a (975 1, M
5% g AR . AR C A 2 B T EUIR AR
AL AL AT 5T H OGS a8 % S i P A 4R R A
SE3% it R G TS .

B A B 822 1 2 B A T R i s R BE Y

BE T 22 bR YR A e s AL BOHE 70 M LA B AR B S 6 6 I
ARG R B DR IR BTG 3R LAY OC B A N B T
P o A s EYEONS BT E AL A I R LA LS R ST A
167 AR BT A 2K ALAH DG $2 11 B 58 38 i A 2 R 3
1 #MREFE
1.1 CTD s FE g Hs i AR B P A 2 3 DR 20 22 4K
P& % (Comparative Toxicogenomics Database, CTD)
Je— A TF AT R B R B TR AR X Al 2 B
PRI A 5 0 B B 22 [) A PR R A 3 A DAHE B
BBV, KW FE CTD (http://ctdbase. org/)
B g 5 T LY Lead” #1“ Lipid Metabolism Disorders” >}
OB A48 2% 5 AR OG0 R AU S R TR AR T A AR Y
AU AR B 5 2 5 R I AR AR DG % B AL, 4k g
T .
1.2 SRR R B e Sk A8 7E Gene Expres-
sion Omnibus Chttps://www. ncbi. nlm. nih. gov/
geo/ , GEO) B , LA “ Lead” 1 Liver "{E iy 5 # i8] i3k
1 K %, 3k 4 GSE1458713. GSM1458714 #
GSM1458677 %4 % . GSE1458713 fil GSM1458714
BAEETLL 600 mg/kg LM ZTRATHEE KR 5 d %
TR R AR, DB & AR 5 700 R REREAR
GSM1458677 HU4it 5 Lh A= B K B KRB 5 d ki it
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Xof BB, [R]RE AL 35 5 700 DEEA, & 4 H A 5E E
U IEZH 2L, S8 RNA JF 17380 57 S 4 34, 9F 58 s 5 A
MFTAE, JRs s GSE1458713 Fl GSM14587
14 B4 2 0 6 PR A B A JF O ¥ 5 GSM1458
677 HCHE A 0 B PR R GRHE AT L. [FIR, GSE145
8713.GSM1458714 1 GSM1458677 ¥ g &£ #R & 2 T
GPL5424 “F&M 7, F#HF 617 8 H TR 25 W i
BT AERISEK .

1.3 LO2 2oy Yo 5 458 R0 A 5 S 2 #5000 Lo2 41
JfL 0 1 08 R R B 4 L L T — 80 C AT IR . B
IR Z 5 M DMEM 58 4 15 32 B 7E 37 °C .5 5% CO. 1Y
B5 7 A6 b #E AT By 97 01 42 10, DMEM 58 4 85 3% 5 i
10 Y6 5 2R i v (FBS) [ FE B8R C I /R BHE (P ED A R 2
AJINHHERRESWIERERLCPEDARA
H] JF1 DMEM JEfif 15 72 56 [ 28 8 KA /- B (b ED A
FRA R JRA R M. 8] 200 pmol. Wk FE /) £ 1R
YRR 24 h, W AF AR YL FE 09 LO2 40 M 44 S X R,
RO 102 20 i A e 35 455 78 2 37 58 S $2 B RNA, JF:
X G S ) mRNA HE A7 5 PRIy, 7 5) 4 ) 2 ik
F Hlumina P JFF- 5 58 K.

1.4 ZSENMEME LS HH R KD
“Limma”™ X 7% Si 41 2 B8 20 A7 56 B 25 5 43 i, OF LA
P <<0.05 H|log2FC|>1 fE N i e dr e, ffi F§ R %K
iy ClusterProfiler” 4 #4735 X & 45 70 A, 4 45 5 A
AAECGO) & H 53 B M st AR 3L I 5 3 4l i B4 45
(KEGG) BHE M. GO & %53 Hr 46 4= ¥y i 7 (Bio-
logical Process,BP) .43 ¥ Jjfig (Molecular Function,
MF) F1 40 it i 43 (Cellular Component, CC) 43 #rt7 .
KEGG 2&— /M EYME B0, H Pz 3 N5 £
F&E MR ERA N R ®E .

1.5 CCK-8 L& AR#EUEWI 5, i /] CCK-8 il &
CRE 3 = RA AR B2 w1 A6 I 248 A 15 78 16 100 .
W LO2 AR & 50 5 HeFh T 96 fLAR (11 & 15
AR A BRAFD R 4<X10° AN/ L. i E
— ZR B R BE 1 £ TR Y (L VAT G A 3 B L 7 B )
BN FD WM P T 24 h, FLHk B4 R 31, 25
pmol..62.5 pmol 125 pmoL 250 pmoL 500 pmolL
F11000 pmol, BNk B 43 2H I3 5 MR AL, LR EE
3W., LSt 31, 25 pmol.,62. 5 pmol. Fl 125
pmolL Y34 3 BIVE A AR s R R R fE AL

1.6 RT- qPCR L5 M4l CCK-8 L 45 2R, kit
31.25 pmoL.62.5 pmoL il 125 pmolL ¥ i (%) £ R 4%
TRWRYLTE 102 4 M, i FH Trizol ¥EMEAT Yo 4 5 %
R B RNA U2, % M ToloScript RT EasyMix
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for qPCR (TOLOBIO, it & # 4= ¥ Bl A B A ) 6
SN B U0 I A5 B B I A L RNA (D pg 1K
Z) Wi i cDNA, [@ i i TB Green Premix Ex
Taq Il [TaKaRa,% H EAYH A QL) H R A A
RF B AT RT-qPCR R U %€ . L GAPDH J N2
K H AL 2235 & CE LA 2 2y e r b, 9%
St sE  PCR # W &840 PCR 47 8 bk i 72 17 i#E 47 . 40 B8
— AR (95 CL,30 &) s B . PCR R ( 95 C 5
$,60 °C 34 s) 3L 40 NMFEIR, BT T LA T4
YWITREARAA . GIMBOHERE LK 1,

x1 SlMEHEER

AL 519 F51(5't0 3"
CDKN1A AR 5'-CCTAAGAGTGCTGGGCATTT-3'
TiEs 9 5-GAGGAAGTAGCTGGCATGAAG-3
IL9R L5 5'-GGGTGACCTGGCTTATACTTG-3
T 5-CCTGTATAACGCTCCTCCTCTA-3
LEPR Fi#Es 5 -AGATGGTCAACCAGTACAATCC-3'
FHs 5-GGGCTCAGATATGGGATGAATAG-3'
CSF3R RG] 5-AGAACATCAGGCCCTTTCAG-3'
FiEsl® 5 -GGGAGCCATTTCTTGAGAGTAG-3'
IFNL3 s 5'-CTCTGTCACCTTCAACCTCTTC-3'
TG 5'-ATCTCAGGTTGCATGACTGG-3'
IL15 Fi#Egl 5 -GGTGGTGGTGGCAATAATAAAC-3'
TG 5'-GTGTTGGGCCACATTCAAAG-3'
LEPRE1 LiEEI Y 5'-CCAGGCCATCACAGATCATTAC-3'
T8 5-GAAGTCTTCAAAGGGCTTCTCTC-3'
STATI1 L5 5'-CACCTACGAACATGACCCTATC-3'
TG 5'-GCTGTCTTTCCACCACAAAC-3'
CSF3 L5 5-GTGTCCTTCCCTGCATTTCT-3'
F#s 5-TTTACCTATCTACCTCCCAGTCC-3'
GAPDH N7 5'-CAGGAGGCATTGCTGATGAT-3'
T 5'-GAAGGCTGGGGCTCATTT-3'

1.7 Stk daEgds it R B 34T 4
YER . CCK-8 Hl RT-qPCR 52 % 25 5 i %5 s 24 48
Graphpad Prism (10. 1. 2) 8 {F#E 47 1E K L S 56 41 5 %
WEZH 1) 1 22 S PR T B I R Oy 22 0 i i AT LU, DL P
< 0.05 RARZERAGI¥E XL,

2 R

2.1 CTD ¥#s B Es o b AWESEAE CTD £ds
JE (http://ctdbase. org/, 5 [A] i [8] : 2024 4 8 H 27
H O HR 40 5C 5 1) 48 2% 4R 45 A0 OC i e 80 S [N, v 5
TR RIUAT 1 476 Fp, JR A Z=ALAH G R AT
34 043 B, HEBR & A AR N 5 R RO () 28 B J5 L R 2 AR
KRR 262 BRI 4 059 Fh, BUH & 58 46 ) & 7l
A 187 F, 5 187 PR ABIARCHE R AL A 279 A, Horp
NEEFA 56 A Gk A2 WIE 1A . GO & HE 512k
LUK 56 AN HEH 2 S 5 EECH T FE (Sterol met-
abolic process) .\ Jf i 2 & (Lipid homeostasis) Fl fiH [#
B X 3 i 2 (Cholesterol metabolic process) 5% g i {C
WTAH G B A= Wy 2k B 5 A 6 2 R S 00 R B A0 A L 4
JEE 20 M o AL DL R I % g R 1 B0RL (plasma lipo-

protein particle) \J§ & F AL (lipoprotein particle) I
&% R 2 B BURL Chigh-density lipoprotein particle)
o T IOIRE £ IR B A kL 45 & (Lipoprotein
particle binding) .2 F i — I§ i & & ¥ 45 & (Protein-
lipid complex binding) LA J i1 [# fig ¥% iz 1% P (Choles-
terol transfer activity) (WL 1B)., KEGG & £ 4+ #r
R IR 56 A~ FE A A E 4 T IE E EE A (Choles-
terol metabolism) ,PPAR {5 5 i } (PPAR signaling
pathway) A K JIg Bt A1 3l ik #5 4 458 4k ( Lipid and athero-
sclerosis) &5 5 g B A AR 5 1915 5 38 5 . DA S8 4 98
iE 18 % 5F (ILIE 10

1476 MRREERAIFRE
34043 MERUSHERATFRE

l‘— ERITEI N ER R

262 MR ENEXAFEE
4059/ MR CEERAIFREL

:

PREIE, KE187T15H08
AR USETA X ERAZRE

}

TRIEFREXINATRR, ik
279N EH

#— ER AR

BRI SR SEEUHEX
BIAZR561

B The Most Enriched GO Terms

ipid transport |

Description

0 10 20 30 40
-log(pvalue)
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C KEGG Pathway Enrichment
Cholesterol metabolism @ | Count
3
PPAR signaling pathway [ ]
® s
Lipid and atherosclerosis ® o
AGE-RAGE signaling pathway in diabetic complications | ° : 9
11
Chemical carcinogenesis - reactive oxygen species ®
Endometrial cancer . p.adjust
Acute myeloid leukemia .
FoxO signaling pathway ® -0.01
o Diabetic cardiomyopathy ® 002
5
H Thyroid cancer
©
o

Osteoclast differentiation L 2

Aldosterone-regulated sodium reabsorption

Cushing syndrome L]
Non-alcoholic fatty liver disease £
Hepatitis C L ]

Prostate cancer .

Type Il diabetes melitus

JAK-STAT signaling pathway &
Th17 cell differentiation .
Insulin resistance °
50 5 10.0

Gene Number

VA D CTD #0048 JE 41 % 3048 09 0 46 18 5
BN GO & & o 4T # 4 31 10 fray 2 B0
Ca#l h KEGC B & E HXEECEXRT P H,
SsEHA.GEBRN, AXIRTEELERE S D,
B1 CTD#H#E#FTAKENFEERE E0HE

2.2 BT GEO B P i B 5% 20 0 18 22 57 ik N 5l
B MR 22 7 A K KL DN O e B 0 L GSE1458713
GSM1458714 Fll GSM1458677 % i 4 H 4K HL T 336
2SR H P B A 188 A~ F M M KA 148
DA 2A) . GO Z5 2R 5 8 40 M 25 5 s 22 e Ak A
FEZ 5 XS I Y F A )i (Response to nutrient) |
XiF Bz o 2% [ B (14 il B (Response to corticosteroid) LA
o X W B 5 % K B9 B (Response to glucocorticoid)
AWy ot AR 4 A N 32 BV I R A (Membrane
raft) & 4 3 ( Membrane microdomain) il %€ fil J5 &
(Postsynaptic membrane) 4§ ; 5T P it 32 B9 I Wk M
254 (Amide binding) | JIK%5 4 (Peptide binding) 14
J& B T 5 B FE i3 AR 3 P (Metal ion transmembrane
transporter activity) &, #F—25 X} 336 /> 2% 5 3k 4 i
T KEGG HHE . R R EFENKLZHEET
cAMP {55 i % (cAMP signaling pathway) . 4515 5
18 % (Calcium signaling pathway) . #f 22 1 4 i {&-~%
1K A H A€ H (Neuroactive ligand-receptor interaction)
LA K W PR OF & AE B9 AGE-RAGE {5 %5 i@ #%
(AGE-RAGE signaling pathway in diabetic complica-
tions) % (W& 20)
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g i d. down
S 1 . d. no diff
E’ E d. up
24 ]
o el
4 0 4
log2FoldChange
B The Most Enriched GO Terms
response to nutrient type

response to corticosteroid
response to glucocorticoid
muscle system process
response to ketone
response to carbohydrate
response to purine-containing compound
muscle contraction
regeneration
response to ethanol
membrane raft
membrane microdomain
postsynaptic membrane
receptor complex
basal part of cell
basal plasma membrane
basolateral plasma membrane
apical plasma membrane
presynaptic membrane
distal axon
amide binding
peptide binding
metal ion transmembrane transporter activity
hormone binding
cell adhesion molecule binding
growth factor binding
organic acid binding
gated channel activity
carboxylic acid binding
channel activity

. biological process
. cellular component
. molecular function

Description

0 25 50 75 100 125
-log(pvalue)
C KEGG Pathway Enrichment
CcAMP signaling pathway @ Count
Calcium signaling pathway . ® 50
Neuroactive ligand-receptor interaction ® 75
Hormone signaling . . 100
AGE-RAGE signaling pathway in diabetic complications L ] : 1%
PI3K-Akt signaling pathway . 1
Proteoglycans in cancer L ] p.adjust
MAPK signaling pathway ®
& cGMP-PKG signaling pathway ® -5.0e-10
g_ Lipid and atherosclerosis ® -1.0e-09
§ Adipocytokine signaling pathway | ¢ _1.5e-00
= Chagas disease L ] -2.0e-09
Insulin resistance o
Pancreatic cancer| *
Apelin signaling pathway L
Adrenergic signaling in cardiomyocytes ®
Dopaminergic synapse L ]
FoxO signaling pathway L ]
Pertussis | ¢
Growth hormone synthesis, secretion and action L]
40 80 120

Gene Number
HANLEREEGKLEB A GO 8§ EQ M4 10 oty
EBEFERCHNNIKEGCEEMNE . EEEXTPH. LA
A Ged)N, AANETEEXEHE S D,
M2 GEO#HEERMZFRALEAG K LELE EHHTH
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2.3 By YL EERL R % % S RN Ll B T
RNA-seq AR (Illumina F &) iy &5 5L 4100 )7 , 347
i P <<0.05 H[log2FC|=>1 My i ik 2 5 3L A
S5 WK 200 pmoll MR BE Y £ R B % 75 41 55 0 BEA []
2R RRFEA 2 350 A~ K RIEEEREA 1 420
AT IR 930 MK 3A) . GO & &3 Hrai #
IR 2 350 4> 22 5k [N 22 4R TR WS IOV (Hu-
55 S PRI T (Reg-
ulation of signaling receptor activity) .47 2} (Behav-
ior) UL X A ¥R 1z % (Organic acid transport) %5 4= #)
LR AR Sy W K T a8 1K 5 5 W) (Transport-
er complex) & T il i & A ¥ (Ton channel complex)
I TR EEW R TR SFESES GHES
3z Ky RO S 7 25 Oy T (UL 3B) . KEGG 5 4B 23
SRR 2 350 A2 S kDN A R AR T e & A
(Thiamine metabolism) "B & — Il % B K R R4 (Re-
nin-angiotensin system) . Ifil & Y ¥ WL UK 45 ( Vascular
smooth muscle contraction) PA & JAK-STAT g %5 i@
% (JAK-STAT signaling pathway) #H ¢} 2 (0L &
30,

2.4 BET 3 b ok 28 A U A 2R O 2 4 5 e I JB AR
WY OCHEAE 5 0l B S BRI AR 3 b S 2H 2 B 1Y
KEGG &t 45 8, Al il = F R B E S ms A
30 ZR (ML 4A) . AR P (BN =3 5S4 B9 A5 5 1 i it
THERR Al & BANAE JAK-STAT {5 Sl 75 3 Fhode i
(R o A B gt 5 X, HoHE R B S T UL A
AB) . XF 3 FhECHE & AR 2% AR Tl B R AT IE R
Wozg 4, T4k 44 B ) CDKNI1A, IL9R. LEPR,
CSF3R.IFNL3.IL15.LEPRE1.STAT1.CSF3.

moral immune response) .

LO2_200vsLO2_C

pvalue<0.05
8 |log2FoldChange|>1
* UP1420
© DOWN 930
© NO 23498
.
10 ®
.
.
. .
] o
3 o
© -
3 .
S » .
j=2
S

1.301

-1 1
log2FoldChange

-log10(padj)

0

S III|
@ 6 6 L
g s
E3

uonduasaq

si:||||
ok oL
E3
e

Category
RS
B
0 wr

Thiamine metabolism {

Renin-angiotensin system

Vascular smooth muscle contraction

JAK-STAT signaling pathway

Transcriptional misregulation in cancer

Dilated cardiomyopathy (DCM)
Arrhythmogenic right ventricular cardiomyopathy

Adrenergic signaling in cardiomyocytes

Rheumatoid arthritis

Arachidonic acid metabolism

Nicotine addiction

Description

Ribosome
Hypertrophic cardiomyopathy (HCM) [ )
Salivary secretion o
Malaria °
Mineral absorption )

Neuroactive ligand-receptor interaction @
Cytokine-cytokine receptor interaction
Cardiac muscle contraction [&]

Hematopoietic cell lineage o

0.02 0.04

GeneRatio
EANZREHEGKLEB N GO g E 94 H4 A 10 L8y
EBEFERCHNNIKEGCEEMNE . EEEXRT PH. LA
MAZEHMN, AANRTEERXRKE S D,
B3 HpHLo2d5dBaALmER

0.06

FREHKLELELE E0THE
A GEO L02 Model
5 2
30
30 149 99
CTD
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% 3

B JAK-STAT signaling pathway -log10(pvalue)

Alzheimer disease
1.0

AOS

PPAR signaling pathway

qulated sodium
Leishmaniasis

AMPK signaling pathway

Type Il diabetes melitus

FoxO signaling pathway
Adipocytokine signaling pathway
Breast cancer

Fluid shear stress and atherosclerosis

Description

Cushing syndrome

Apoptosis

Acute myeloid leukemia

Th17 cell differentiation

Endometrial cancer

AGE-RAGE signaling pathway in diabetic complications
Prolactin signaling pathway

Insulin resistance

Osteoclast differentiation

o
°
o

-log10(pvalue)
FANIHAFHEEKEGG EE LM AHB MR EFHEH, &
HERECTD ¥ % # KEGG EEEH M K. R EERKRE
GEO 41 ¥ %4 KEGG g BB AN . ey L2 £ HHA 4
FHAE KEGG 5 EFBNMK:B ARE P EHF 2 £%
£,

H4 KEGG 54N AN REFERARAHETFHE

A dekek
y dedede
150 sk =
N e
_—
*
P —
ag ns
2 ! )
~ 100+
Z
r-
]
>
3 50
o
0-
(<)
A
S B WF 4 & 9
FAYLTEIRIE (1M)
IL9R
C D LEPR
- 5= r_“*:*_—l A 2.0 b
: H —
< ad ns e 'é'
-E [ — -% 1.5 ns
8 3 T 1
: i
z 2+ z
o o
E £
H - 2 0.5
K 5
2 &
o= 0.0~
o S S S S &
S N N S o o o
& a.:.l:’ & ol & &Y & ¥
G - s H s LEPRE1
5 e 5 ns
H — 3 T - 1
c 2.0 % c e
-% ns '%
2 | — | & 1.09
5 1.5 g
& i}
< <
Z 1.0 z
[ E 0.5+
o £l
2
E 0.5 5
& &
0.0~ 0.0~
6\:‘ & S &
& 5\"?) 'a‘\'?ﬁ R

2.5 MRANEGIESII 45 CCK-8 LI 4 B Won, 18
62.5~1 000 pmol. ¥k JB i [l v it 25 &0 1R 5 vk B35 1Y)
B4 .02 41 TG 7 W AR, H OS5 X IR R BA
Gt (P <<0.05), B4k 31.25 pmol. YR 414
LG AR T X Al (A 22 e B gt B L LA
5A). RT- qPCR LI 25 R w3 CDKN1A 3%
IRAOFAEAR b s e B AL 34 TR R EOAE LT R
AR 2ESHEA5ETFE CLE 5B); 2K ILIR
B 22 TR 7K S AH EE T X6 R 2 L B 25 Y 3 vk B A 38 e
B, AR o) AR R SR B 2
S (LK 5C) s FE I LEPR fE#Y YL 271 & 41 =R 356
AR T XA H 2 A g% L., mED
e 2 R IR KO ¥ T IR A, B 22 R BOA S it
25 Y (WL E 5D), CDKNI1A,IL9R #l LEPR %: [
1) 22 35 7K - 12 B G 5 00 o %) 19 T A 3 s i R A
T HE 4 JEE DR BB AEAS S0l A v 7 B oy b 5 4 25 S, (T W]
S 3 S A (UL IE SE~ & 51D

B
CDKNIA
o 2.0+
@ e
8 —_—
c ewke
2 1.5+ s |
[ -
5 | pa— |
w 9 0=
<
=
o
£
2 0.5+
g
[
3
0.0~
> & & &
S & o &
& g 0
o g & R
E CSF3R K IENLS
_ 5, pee s é‘
= g —
= R |
£ 4 ns &
é — 3 o f !
&% g
w
s S
Z 2 ﬂé 2]
£
@ g
2 14 s
k] =
- [
&" -4
0 LS
& & & & & &
Q"& ,,\'-‘tﬁ n;l«.&) ¥ & N & X
STAT1
1 il 1 CSF3
1.5 F———
s P —

Relative mRNA Expression level

Relative mRNA Expression level

FA KN CCK-8 L4 RH;B~] h RT- qPCR LB 4 2K, " P <0.05," " P <C0.01," " " P <0.001,
B 5 CCK-8 34 R E A RT- qPCR £ 4 R A
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3 it

Wil Ak 23 1 & R g AR 3R AL Y o Ok b
Z R R I B Z IR IRIT SN T R TR
WA T PR B A AR ) S, BRI 9T R WA
5 5 BE B M AEAE % ) QI WA R 228U T
HYEOIR B AR 25 AL 4 ML F 5T (R EL AR 1 G L R %
AT AN BB . ABESE N CTD BdE 2 . GEO % LA
SO EE 102 AR rh R AT 5 55 A0 A oA C A O 1Y e o
G 8 RO AT 25 5 A DR O R A AR AT .
MRS 2 S i o B/ JAK-STAT {5 538 i#% . U
KRR () Sk L], i — 20 RT-qPCR 5255 45 3
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