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AR SUE T NOD R 32 145 538 B 5 /D RUMLIE 40 2L R
RE SN (VS TE A THLM . 73k 20 lAENE4K 400 m 14 200
m {AFE C5STBL/6 /N, 5 H/4H,30 d J5 BUMELH 41 i i AC
WHLH RN S 2 43 A7 07 0k 25 AR T N 25 57 Rk B IR, DG Bk
KEGG & 54317 , % OGSl 5 b 1) 22 AR ) 22 /e e ik Bk
PRAHEAE e W 4 BLAEE IE 64T RT-qPCR $3E, &R R
WL A o A A IR, TR T D U2 (PSC ) v R AR A A
(HST @) Hr 3Lk h 133 DAY, Hob L 95 4>, F
8 38 4, KEGG & &£/ 4T, KB 2245 K 5 NOD B2 k(5
S HIF-1 {5558 B I8 B QA 2 AR 2 i ok
ZHZE IR #E PSC 411 HST UL UEAE 4 213 NEFRIALE
B Ho R 1947 A, FIEEER 2 266 4, KEGG H &
5] 173 ME S B, 45 NOD BE3Z (R {5 53 jf \MAPK 15
Sl NF-«B 552 5B E AR, 271
WY 525 e ARA N 0 3 AR TE NOD FE 2 1K M5 5 5@ B
R, % NOD #32 (R (5538 #% b 1) 22 S AR ATP Fi2s 55
FAR S EARSCHE M 28 B AR, RT-qPCR 325085 1R,
5 PSC 41 b4, HST 41 NOD ¥ 3% {& {5 53 i# # NOD1 Al
NOD2 #4256 1) DEGs( CHUK . TAB3 \MAPKS) LA &% NLRPI1
RAEK-CASPL #4212 DEGs (NLRP1b, CASP1 ) 3 ik /K
R R, BT W 6 B F IL-6  1L-18, IL-18 | INF-y FI
TNF-o ) mRNA 2l b2z R Rk, &ie T
AR ZH 22 RN S 2R 2R 5 AT e B v DR S 8 T i et
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ATP 525 57 0GR P 5 IE A DG, ATP 38 3 B00% NOD1 ,NOD2
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Jei  HUA A O e AR SRR, 2 kA — AR AU
RVEAE AL AL S A LR JEAE S LA G R ek %
S EE T EN SRR AR R Y &
et JEU B 7 e R g D s 7 B A SC AR5 v 2 B, SRAE
7 K45 A A T, AR AL S5 R &
“F (hypoxia inducible factor, HIF) J&#E#% K i85
DIARDG) S S BN A2 o SRR R 3 K A R e st
PR EEIATY 38 A2 2 R SR A PR R
B )itk 25 i 1 /N BRUBUIE ZH S A E & A YA HIBL
i, Jhy 4 7 LR AE ARG 42030 A 98 HE 52 3 L 1 2 it
PSR,

1 #B5EFEE

1.1 SEIzh¥ 0 [ VPG L0l KAp R R L g
s 6 ~8 JEHE CSTBL/6 HEVE AR FE /N ELBEAL 2>
B2 B 5 Bl SR TR 400 m 1P 2SS
T A s 2 B A2 56 B W O B R E 44T (PSC
4H) AR 4 200 m YT T FUE RO F IR 3D 2
BONR B B 5250 5h ) B B AR 48040 (HST 4H)
M ORAIE /D BUE KRB AR 97 25 14— 3,30 d J5 T
ORI 2V E TR ARG, W HE
RS B & o A (R RIS 2020-15)
AR PEYERTIE S SYXK () 2020-005

1.2 XFIEMEE  TRIzol 2 (£ E Invitrogen
o) W SR G ( H AR Takara A R]) 5 SERFSE
&1 PCR (qPCR) i 7] & (TB Green ® Premix Ex
Taq™ Il , H 7S Takara /A F]) ;26 GE 7 PCR X (Fi
Roche A H]) ; 2#) 4= 86 R BGA ) £ (€510003, |
7§ Sangon Biotech ) ; BCA & 1 ¥k B Il 2 L 7 &
(P0010, |7 Beyotime Biotech) ; SDS-PAGE #¢ % il
£ & (P1200, JE 5T Solarbio) ; SDS-PAGE H, K
(P00148, E Beyotime Biotech ) ; 10 x Hi % i
(D1060,Jt 5T Solarbio ) ; H i ( CB/T693-1993, I 1ff
IR E R BR 2 B 5 AR Wk (D8340, Jb 5t
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Solarbio) ;10 x TBST £& M (¥37%1) (T1087 , L5 So-
larbio ) ; fif§ R 2T 4t R 5 ( NC i) (37412133, 3
PALL) ; ECL 5% (34095 , 25 [F Thermo Fisher) .
1.3 REBAEZHH  HL100 mg K EAAT I ELH
ZUREANES & T EP & A 500 wl (14 80% H iz
IKEEWEHATA P W P2 B, FEAR R IRIERE 3 , UK
FHE S min J5 , B0 BRI N BT S oK G R & R
TN 53% , PR O R WO BT SRS T

B R AR A R 50 £ EALHG I = OB A
E AT BT I A BV S A (LC-MS) Fe R, (i
%1% : HypesilGoldcolumn-C18 it #7440 °C |
WA 0.2 ml/min; IEAESAH (A0, 1% HR,
B FEE) A R (A5 mmol BEFREZ , PHY. 0,
B HEE) , FUE S R A IE 608 T AR R 4
JEi (s, ST LR 100 ~ 1 500 m/z; EST JE Y
BB WL R 3.2 KV, B NS AR 40 arb,
B SR H 10 arb, BANSIEIE 320 C,
1.4 FEFAMNFE  TRIzol ¥EHEEUN FUKIE 44
B RNA i Nanodrop F1 Agilent2100 4= 4153 #7 e
XF RNA BB 4l B . RS, UK 35 5 4 14 4
RNA FTWiH 00 5% 55 cDNA , £ K 582 PCR 471
S R ] £ mRNA-Seq SCE#EAT Mumina 5, I
¥ TAE R AL 50 AR BORA BRA RS2,
1.5 #HRAMRGEABREESW  FH DESeq2 3K
FRe o) 22 57 R 85 R I IE P {E ( P-adjust) , Dk P-
adjust <0. 05 H.llog2foldchange | >0 R i ¥Eby i, 15
F| 2% H 35 H A (DEGs), & clusterProfiler
(3.4.4) Bk GSEA pR%K, &%) KEGG %4 F2 it
I E AR I KEGG il % 22 Rk LR P
<0.05 N EE

2 SR % 35S VIP FC Fl P-value
ZASH, VIP 45 PLS-DA RIS — 32 il o i 728
P HEE  FC 48 22 A58, B I 7E 8
P A A W) A2 (A A E AY U AE ; P-value J&
WL T-test THAAFH, FoR 24 57 W E KT, PL VIP
>1.0,FC > 1.5 H P-value <0. 05 Jy 51 itk 22 &
U, R PR LA 35 7 3, 459 213 fi B 4R 1) P-
value {H , HiFf L P-value <0. 05 S [BI{HE , i 1622 540
WY B EEEN KEGG ., %A clusterProfiler
(3. 4. 4) BAEXT KEGG Hdl FF 22 S5 Rk L il 22 57
A EA T30 B B A0, MU R IR cor BRETT
B E W E /R S (Spearman ) AHEME R AL, 2 5 H
STITCH &g B K — AR M4 BAE

1.6 RT-qPCR 5 Western blot 323§ 42 H({ RNA

Wik SN cDNA J& , RT-qPCR JL WA 2R 20 ul, 43
LR . TB Green® Premix Ex TaqTM II 10 pl, RNase
Free H,0 6.4 pl,cDNA 2 wl, A5 5149145 0.8 ul,
DL B-Actin AHNZ R 2 72424041 RT-qPCR K&
S YT AR 1,

B /IS UG IE A A B L A Lysis Buffer
R B0 T A B A v ol FH TS TR T R B K A 5
WEfE UE AT M 75 A, B0 MLEE R LR 2 4 C,
12 000 r/min, 10 min 2.0 J5 W HR b5 G5 280
TCHE ORGS0 T, BCA WA IR Ik | 23t
BRI o7 A AR ) TE i K AN AR 22 v s R
FEWREE . 98— 50 pg MM BAE&E A S 17
VK (TEE 90 V) Fls% fE (B4 200 mA) . fifi i TBST
VRWCE: NC IR v — W e, 5% B RERR 4 3 1A
NC 5% 2 b, 3] ] 422 R %ok o7 00 e — Ui iA, & T 4
°C #5158 BUG B B4 th | TBST PR 5 Uk 3
W (4 °CL R’ I HR B . TBST ¥k
B (S min/¥K,6 K +10 min/¥K,1 R) )5, %5
TH(CEIR,90 min) , FFRBERE (6 min/IK,5 K)
J& Bt ECL %52 (RO , I8 HI¥: [E VILBER Fu-
sion solo AR/ HT R GG

%1 RT-qPCRE|#EE

S JPH1(5'-3") bp
B-Actin F: CATCCGTAAAGACCTCTATGCCAAC 25
R: ATGGAGCCACCGATCCACA 19
HIF-1a F: GGACGATGAACATCAAGTCAGCA 23
R: AGGAATGGGTTCACAAATCAGCA 23
CHUK F: ACATTAGCAGACCGTGAACATCCTC 25
R: TGGTCCTCATTTGCTTCACGAATA 24
TAB3 F: GCAGCACCAGAACCTATT 18
R: TCTTGCTCGCTGATGTAA 18
MAPKS F: TIGAAAACAGGCCTAAATACGC 2
R: GITTGTTATGCTCTGAGTCAGC 2
NLRP1B F: AGACAACAATCAGGAGCCGAACAC 24
R: GTCAACCATCTCAGCAGTCACAGG 24
CASP1 F: AGAGGATTTCTTAACGGATGCA 2
R: TCACAAGACCAGGCATATTCTT 2
IL-6 F: CCACTTCACAAGTCGGAGGCTTA 23
R: TGCAAGTGCATCATCGTTGTTC 2
IL-1B F: TCCAGGATGAGGACATGAGCAC 2
R: GAACGTCACACACCAGCAGGTTA 23
INF-y F: CTTGAAAGACAATCAGGCCATC 2
R: CTTGGCAATACTCATGAATGCA 2
TNF-a F: ATGTCTCAGCCTCTTCTCATTC 2
R: GCTTGTCACTCGAATTTTGAGA 2
IL-18 F: AGACCTGGAATCAGACAACTTT 2
R: TCAGTCATATCCTCGAACACAG 2

1.7 %it=4 32  # i) GraphPad Prism 9 48115
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HIEATEAE T, TR PERERH « £ TR, PRI
FOAER ST REAS ¢ K556, LA P <0.05 NERE S

NE-38
2 R

2.1 REREYW HIF-la RFKFEHHT &5
R REZ 30 d J5, /0 HIF-1a 79 mRNA FIE £
ki HST 2048 PSC 41/ ERBLAE 20 21 1) HIF-1a 3R
KT (B 1A-C) |, B2 1 28 v JR I S/ BR Bl 0 A
R

2.2 REAMME T/NRIEAEALRNBEIE PCA S
BT R 4 BT A DU G AR 25 G 15 J0t it mzCloud 23
PEFEHC mzVault M MassList Z0H8 3, AL SS9
PEAT TR 5 1 3 BT, 2R A8 MetaX K14 X 4k
P AT R B o K o A A B S R AT 32 B0 A M
(‘principal component analysis, PCA) , 2% 37w (K]
2), Elv PC1 . PC2 Fl PC3 A B s HES S — 5 —
FIER =1 F R A5 43, AN TR) 60 A HIS 3R AN )
SCES AR HIREAS . PSC ZH AT HST 4178 1E | 718 115
R AR S, 2 B G AL 2 (R 4 A7 7
ERS Y EE AT RS

2.3 REMET/NRBAEARRGE =W
— PRI R T 00 22 S A ) 04T 20 B, i 2
(22 AR ), A I | DA R R S AR I
955 R BA T M 45 A By AC U P, M E T PSC 4,
HST £ v 2 5 3 AR 30t 133 4> 22 S A
Yy, P A bR 2 AR TEAS [R) 73 4 A 22 A
A5k (log2 FoldChange ) P A HR 3R 7 25 5 b 2 1 K
(= loglOP-value) , K LU B Fh g~ s AR R — AR
Y, w2 BRI LA SR, WE TR
WY S E SRR, B AR/ VIP fH,
IEE TR 81 A (B 3A) , wdf iR 56
A, TG 25 4> s T 52 4~ (1813B)
45 EJRAEY 39 A, NS 13 1

2.4 REMEBETNNRBAREZKREYEXESS
M AFEMREY Z B BA R SRR SR, P
I Ltk O RIS SRIN  IEAH G T 1, SopH e
BT -1, R TS ISR S R D o S B A
25 S A 0 2 B B A0 S, il 3 pearson A 5¢ &
B, BEH P-value <0. 05 Ay & 25 AH ¢ 1Y B 18, # 2 1F
T A R 22 S A WP 2 1) A A G 1 (1E
4) o AHSCHERGR N 1, 58 R MIEAR D (LL6) HHE

A 15p C 15p
sokoskk

Tl - B
A PSC1 HST1 PSC2 HST2 PSC3 HST3 ey
W 10t Ku > 1o} *
R T ®
z HIF-1o. 100 I T
[~ HH
E E
205} 0.5
3 B-actin 42 E .
e
s}

0 0

PSC  HST PSC  HST

E1 REFFIXN/NFEEEALRKZ T
A HIF-1a 1Y) mRNA k243047 ; B: Western blot 23 #7 HIF-1o A 2K 1335 C. HIF-1a 25 IR I E =M, 5 PSC A L% . * P <0.05,

*rTrP<0.000 1
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A HST.vs. PSC B HST. vs. PSC
8
6
VIP VIP
6 0.5 0.5
1.0 1.0
g 0.5 24 0.5
g 2.0 E, 2.0
S &
= DE Meta 2 DE_Meta
o0 — o0 _
2 up 2 up
2 DwW 2 DW
NoDiff NoDiff
0 0
-4 0 4 -5 0 5
log2(fold change) log2(fold change)

B3 ESAEFEXERQEMALE
A IEE TR 22 A SO B s AT 22 S K P 20 6 5 R m AR s S (0 R R A AR s IR SR RN VIP

i1

4 ERMEMAXEE
A TEE TR 225 A QIR SRR IR B 57088 TR 22 AU R S P I B 0 S OGS 40 (0 IR AR

PERAR R -1, e M AHC () |, A BUE Y
RN P-value > 0. 05, K/ J& 7R 1Y 2% P-value
B /INEI R HE R (8 Top20 A9 22 S5 A AH 56 1
HAEEFEAT L5 ERR S 5-HEOERKR 2
M2 pRIR H AR - BRI - AR . D-NEATR A8
MRFRHARA BFEIEAC A TREUT w5 A
TR R 4-H AR 23 -1 i S IR R | 18-B-H &
TR =ARR 17 o 2 065 Tt IR 24 A T AH G, B 7
AR E T WRAE 20 21 bR AR 4 22 (R AH B
BRAR A DIAC,

2.5 REMET/NREAEARZEZFREY KEGG
BEST N T HESCE Y ERE NG R Y
FUIhe B2 S Y e £ B KEGG $di 1%, LA P-
value <0. 05 M I{H , 245 R E 5] 120 571558
(E5), FERREYB 2] KEGG 8 J & 4 —2%
e SRR FEE BRI B RS
(EI5A), HfiJE, #E— % KEGG i i & 4 —g0E
B, 2 25 SARI ) 32 B0 A A8 MR AR 0 A% TR
g SRR AR B B A B (55
Oy T AR A R A A KRR T A R G
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PR FGRE R G0 s NG IO M AE | N 2 s A
YIRS ZE (I 5SB) . KEGG 18 I & 5 — % — %%
SR RPN R IFARA BT, 50 KRG LR
WA 6 Ak T HEAME,
Vo 7 A IR N R W VR (A=A )

S FHLEL X e AR B 22 A AT = 2k HL
i 2w R IO ET 20 S5 Tl a0 R B R (A
5C) 453 o, 2 SR AE NOD FE3Z (R {5 538
% AALBE IR AL | MR HIF-1 {5 53 | IEns
ARG A B R [ PR3 25 A R A5 3 I v v e
46 UL SRR AR T /N UM IEZH 20 n] g & A
T RIE SN GRS AR A A A2 A
2.6 REMET/INREEALERRIZEEADT

55 PSC 4 Ho A, 16 HST 4 rp 3L 52 1Y 4 213 422
FFIKEEH (110g2FC1 =0 Fl p-adjust <0.05) , Hirp
R R A 1947 A, R R A R A 2 266
AN 43 25 SRR R 46. 209% A1 53. 80%
2.7 REMMET/NREAEALERER KEGG B

A

-log10¢
(0.

Global and overview maps

0.5 0.7 0.9

Rich factor

[ R-NENENY

S0 P2 R NITT KEGG & #5047,
ZERILFER 178 MEFHEHK (P <0.05) , A KEGG
EAELE R, DL B ART 20 4% KEGG {5 538 %
IR (E 6) , Hi 22 R ILHTE NOD HEZ IR (ES
WP T A2 AR5 5 30 B 20 52 (5 558 1%
MAPK {55 % . NF-xB {55 5 38 % LA &% TOLL ¥ 3%
IR 530 B, S 2 S A O {5 5 B s AR BROR
E SRR AU R A T ARAE SN FH e 5 R A

2.8 REMET/MRBEALRSHAMFERA
KEGG BHEE DN NIEAT & RIES S
/N BRI £H 2R A 2 7 & A (A AV FBILARD , AR 0T 5% %
T 22 AR 5 22 S 3 R L R) i 48 |, KA L W)
BAE R, T B8 22 AR A 22 L R R 2
MEBESHRSERR, SGREW, EETFHEAT
(F7A) 6 8 475 NOD FE3Z2 4R (5 538 f%  HIF-1
HEAEE B R - BRI E LU TRP I 1) R AE
A T S A SRAE SN AH I 1) 3 [ v B

B FARUT (I 7B) L) & R 28 i R AR )

(P value)
)

Gene number

0 2 4 6 8 10 12 14
Number of genes

Es5 =RKiEY KEGG E£E
A SR EERE,B. 2RI EERIEE; C. LRI E £
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Pvalue

B 6 KEGG B&E7HEE

A HST vs PSC
4

3
2
1

Count
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60
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Meta

Tran
0.00 025 050 075 1.00

Ratio

Neglogl0_P value

B HST vs PSC

Type
Meta
Tran

Neglogl0_P value
3

2
1
0

Count
10
20
30

025 050 075 1.00
Ratio

B7 =RER5£RKEMY KEGG EREXELS
A EB AR B s AR A b« 3 % P AR E 0 22 S AT B8 22 S B TR 5 02 % e AR 0 A A 3R B0 EEAE ( Ratio) 5 20
A AR - 5 SR AIER] & A B KEGG 3 4 ; Count ; 8 5 55 42 A AR S AL IR 9 A8

WEERA AT | B TR B G B 430 LA B I 4
ffé}ﬁlﬂ SRR 5 S b . K
I, A A R SR AL KA KEGG & 4 70 B 45 2 2
7N FE R ARSI GE T MUARTE 9RE v A AR5 7
T2 T HEARME,
2.9 NOD #Z&ESEHEXES T DEGs B9
RIEEWM LT LARPFFTREE L LI, NOD HAZ K
{5538 I AE A 20 A SR 40 KEGG 38 B 3K & 43 B
s R AR IR, FRATTEE S OCE NOD FESZ IR 5
W IR i 22 S ATP i 2s 5k
CHUK , TAB3 . MAPK8 . NLRP1B , CASP1 7E STITCH
Bt A AR DG R 2% 1 (16 8) , 45 SR EE W], NOD

FEZ RS 530 i b 22 AR 5 22 S5 5 DR B AH DG 1k
YR IEAE, B 22 AR ATP 5 5 4> Gk 2 e J
S IEAA DG (36 2) , bAh STITCH %045 78 38 Tl 1
10 NAHEHE LN | 20 Rela  Nfkb2  Ikbkb | Fos  Jun %5
15 RAEF I HE

®2 NOD #ZGHESEBRFEFRHNMSEZFERBXEE

1D HH 44 AHOE R AL
ENSMUSG00000025199 CHUK 0.806
ENSMUSG00000035476 TAB3 0.745
ENSMUSG00000021936 MAPKS 0.818
ENSMUSG00000070390 NLRP1B 0.818
ENSMUSG00000025888 CASPI 0.673
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E 8 NOD ¥ZESEEpERARGHH
ERRIEER BN EE
BRIY B PR A1 AR s IR BE TR — RE TR ELAE T 2
— {CBH A A

B J5 , F— 25 X NOD ¥ &Z 1k A5 5 3 % 1
DEGs FAHC R AE B F#E47 T mRNA K ik & 1
. Z5 58 % B, NOD1/NOD2 %45 i) CHUK , TAB3 |
MAPKS & [F DL J NLRP1 #AEA&-CASP1 i&42 1) NL-
RP1B CASP1 JE[H7E PSC 20 5 HST 2H 22 ] ¥ % 3
i B RAR (K 9), IFH % NOD FEsZ ik
{553 B% F Ui R AE T 1L-6, IL-18, INF-y DL K&
TNF-a ) mRNA FiA s #E7R0 (& 10) ,5 D RAE
-3 B e 3 1 22 S5 383 b TL-18 AR K
AGeitae2e 7 (B NEER R IR K- AT LUE H HST 4
B IL-18 T RBAFm#as, Kk, LiRgE R
N, e JEAR A A T T AR 5 NOD FEAZ AR5 5

A A S RAE SV KA
3 itig

o U S R B 2 S B LR ZH S URN 41 0 455 4R RE
TR, SRR G RGR A A RO, RE
SRR v SR AU A0 T R I Y 3 M e g2
A1) FEEZ T ) I R LA S5 R A1 ] 92
B B, A 5T LA/ BUBLIDE 2R F 5T X 42
AR L 27 F e S 2 2 /K-SR [ PR ST AR SR 3E /)
BRI 2H 2R 2 I K A ) 3B

NOD FESZARAF 518 B 7E A0 5 05 JAE 4514
SEPE N B S R R A AR, LR R R
TE e R ESRAE T Gl B NOD A2 ik 22— R 5]
HE TAE T B RS PP AAE R T AR, PR, AF
FUH H KRTE NOD RS2 R (5 5 i B 7E AR S B2 85 T /)
BRI IR 2 21 98 AE J I kAR B o T BLR . AT T
5t & B, = B R IR 7 ( adenosine triphosphate
ATP) i TR R HEREM T Z A1, RS 5 RAE SN e
HEEMEM, o, iR R E R ATP SRR 2
& P2X7 ( purinergic receptor 2X7, P2X7R) ZEOSETN
T G E PR 11/ e 4 e v A8 3R 3k 40K T D 4
KRB RAED . Li et al'® X} ATP-P2X7R il
15155 NLRP3 SAE/IMAF 41 % Fll pro-Caspase-1 1
{1t Caspase-1, #4698 AE K F 16 L BE I, AT A
SR SAE RN R A AR B, FE NOD #£3%Z

0.004 0.0020 0.001 5¢ 0.008 0.008 - .
il Ssesk sk il *k i * il *
g 0.003F % 0.0015 X E 0.006 @ 0.006 |
#® #®0.001 0F ® )
0.002F i = 0.004f i
%{ . e 0.001 0 e B . B 0.004
E 2 € 0.000 5+ — )
£ 0.001} £ 0.0005 b = 2 0.002} s 0.002f
= S @) =
= z
PSC HST PSC HST PSC HST PSC HST PSC HST
E9 NOD #ZESEEERERA RT-PCR £ 8
%t B S, * P <0.05, " *P<0.01," ** P<0.001,* *** P <0.000 1
0.000 025 . 0.003 - 0.00020 - 0.0008 - 0.0081
1 b « 1 + .
ﬁ H“é’ 0.000 15 H‘g 0.0006 =) 0.006
T o002 R X ietg oo
é E 0.000 10 | 500004- E -
E o001 F g g E |
= > 0.000 05 [ 3 0.0002 oo 0002
= z Z 2
- o = 0 - o
PSC HST PSC HST PSC HST PSC HST PSC HST

10 NOD # (5 SE R EREFH RT-gPCR £ 8

EX A A, P <0.05, 7

(C)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

*P<0.000 1

http://www.cnki.net
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{55 % ATP 5 CHUK ., TAB3  MAPKS , NL-
RP1B CASP1 3 K] % 1E AH OCHE 0, $27R i B fIG A0
BE v REITE ATP-P2XTR i48 /= AL SRR 15 5 )5 , 5
S CHUK ,TAB3 \MAPK8 NLRP1B CASP1 K & i
Fik , WA SR MRV &

NOD Hf 32 {4 8 1 K 5 2 — A B8 U A2 1k
(PRR) , % F 40 M 55 P A9 A% 11 IR &5 A 5 R AL 451
B, NOD #E3ZAK 53 5 A WK% 43 3 o NLRA |
NLRB NLRC . NLRP #1 NLRX, H:* NLRC FI NLRP
WKW P A 2SR i NOD1 F1 NOD2 X
J& NLRC W5 % v i = B A0 36, % 480 3 3 s
NOD FE5Z4K @i CARD6-CARDY #H H.AE IS4 T
T 2 A E ) 22 2R 95 2 IR 85 11 2 (RIP2) , —J5 T
T4k CHUK 3L [H #3510 IKKo/B B A1, B NF-
kB LS 55— T A6 R i TAB3 Al MAPKS
LN S MAPK 38 ", SR A 5 G i AR
RFAFEIRRL . AT, 5 FR RIS /DR
JLEZH 2R b CHUK \TAB3 1 MAPKS8 ) mRNA ik
R, R NOD K 32 KA 5l b aE o O
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Hypoxia at high altitude induces inflammation in the spleen of

mice through NOD-like receptor signaling pathway
Wang Jiayang, Hu Ying, Xu Yuzhen, Long Qifu, Tang Chaoqun, Yong Sheng
(Dept of Immunology, Faculty of Medicine, Qinghai University, Xining 810016)

Abstract Objective Based on metabolomics and transcriptomics analysis, to explore the molecular mechanism of
spleen inflammation induced by high altitude hypoxia in mice through NOD-like receptor signaling pathway. Meth-
ods C57BL/6 mice were raised at an altitude of 400 m and 4 200 m respectively, with five mice in each group,
and spleen tissues were collected after 30 days. Differential metabolites and differentially expressed genes in key
pathways were screened by metabolomics and transcriptome analysis and correlation KEGG enrichment analysis,
and the related network interaction diagram of differential metabolites and differentially expressed genes in key path-
ways was constructed and verified by RT-qPCR. Results Metabolomics analysis showed that 133 differential me-
tabolites were screened from in the plain spleen control group ( PSC group) and the plateau spleen test group ( HST
eroup) , 95 of which were up-regulated while 38 of which were down-regulated. KEGG enrichment analysis showed
that they were mainly involved in NOD-like receptor signaling pathway, HIF-1 signaling pathway, cholesterol me-
tabolism and other metabolic pathways. The results of transcriptome analysis showed that a total of 4213 differential-
ly expressed genes were identified in PSC group and HST group, including 1947 up-regulated genes and 2266
down-regulated genes. KEGG was enriched in 173 signaling pathways, including NOD-like receptor signaling path-
way, MAPK signaling pathway, NF-kB signaling pathway and other pathways. Comprehensive analysis showed that
the differential metabolites and differentially expressed genes were obviously enriched in NOD-like receptor signa-
ling pathway. Therefore, the correlation network interaction map was constructed for the differential metabolites
ATP and differentially expressed genes in NOD-like receptor signaling pathway. RT-qPCR results showed that com-
pared with PSC group, the expression levels of DEGs related to NODI and NOD2 ( CHUK, TAB3, MAPKS) in the
signaling pathway of NOD-like receptor and NLRP1-CASP1 pathway ( NLRP1b, CASP1) in HST group were signif-
icantly enhanced. The mRNA expression levels of downstream inflammatory factors 1L-6, IL-1 3, IL-18, INF-y
and TNF-a were up-regulated and differentially expressed. Conclusion  Based on the combined analysis of
metabolomics and transcriptomics, it was found that hypoxia stimulation at high altitude may affect the NOD-like re-
ceptor signaling pathway in vivo, and the differential metabolite ATP is positively correlated with the differential key
genes in the pathway. ATP mediates the release of downstream inflammatory factors by activating NOD1, NOD2
pathways and NLRP1 inflammable-CASP1 pathways. Inflammatory response occurred in spleen tissue of mice.

Key words plateau hypoxia; spleen; metabolomics; transcriptomics; NOD-like receptor signaling pathway



