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Abstract

Background: The role of Egrl and Fos genes in oxycodone anesthesia post-surgery remains unclear.
Methods: The oxycodone anesthesia dataset GSE232804 profile was downloaded from the GEO data-
base, generated by GPL20084. Differentially expressed genes (DEGs) were screened, and weighted
gene co-expression network analysis (WGCNA), functional enrichment analysis, and protein-pro-
tein interaction (PPI) network construction and analysis were conducted. A heatmap of gene ex-
pression was generated. The Comparative Toxicogenomics Database (CTD) was used to identify dis-
eases most related to core genes, and TargetScan was used to screen miRNAs regulating central
DEGs. Results: A total of 171 DEGs were identified. GO analysis showed that in the BP category, they
were primarily enriched in cellular response to corticotropin-releasing hormone, neuron differen-
tiation, and regulation of synaptic plasticity. In the CC category, they were mainly enriched in the
nucleus, transcription factor complex, and neuron cell body. In the MF category, they were focused
on protein binding, transcription corepressor activity, and protein kinase activity. KEGG analysis
showed enrichment in the MAPK signaling pathway, amphetamine addiction, NF-kappa B signaling
pathway, and TNF signaling pathway. Core genes (Rasl11a, Map3k14, Dusp5, Dusp6, Arl4d, Kdméb,
Egrl, Egr3, Bcorl1l) were identified in the PPI network. The soft-thresholding power in WGCNA anal-
ysis was set to 9, generating a total of eight modules. Five core genes (Dusp1, Egrl, Egr2, Fos, Nr4a1)
were identified. The heatmap of core gene expression showed that Dusp1, Egrl, Egr2, Fos, and
Nr4al were highly expressed in samples of oxycodone anesthesia post-surgery. CTD analysis re-
vealed that the core genes (Dusp1, Egrl, Egr2, Fos, Nr4al) were associated with immune system
diseases, neurological diseases, arrhythmia, tachycardia, and digestive system abnormalities. Con-
clusion: Egr1 and Fos are highly expressed in oxycodone anesthesia samples post-surgery.
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3.1. ERFEERAIH

TEARRFE A, 2 W05 e GF OB, T2 2% 1 R IR A5 4 45 GSE232804 12 [ FRIA HipE 4 8 22 R 3Rk
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3.2. THEEESR A
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Figure 1. (A) Differentially expressed genes analysis. A total of 171 DEGs. (B) Biological process. (C) Cellular component.
(D) Molecular function. (E) KEGG enrichment analysis
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RSE D21/ WGCNA i 25 . AT W28 30 4o # AR 2 S 2% . WGCNA
TR EE DR R E A 9 (K] 3(A). M@ T FTA EERI 2 RS, AR O o b BB TR A8
B 3(B)), —FLAR T 8 MEH(E] 3(C)), LA T EH S R ALAE OIS EI (] 3(D))MIAH K hub J A 1
GS 5 MM AHSCHERUS EI(1E 3(E))-

AT BT BEHURE 1) B 5 B R A I AR SCHE ASRAS MM, IRAE D) BThRE(IMM] > 0.8),  FE IR IR i 3
B i e K AR B, 8 WGCNA 5 DEGs fifiide t i 22 57 ik K 22 1) 1 43 B IR IO (18] 3(F)),
TIE 85T

34. EBER - EERMBEEER(PPIMEHIES 51

DEGs ) PPl M%%52 1 STRING fELkHHl FEk i Jf i Cytoscape 70 Hr (&l 4(A)). A HI U 5%
(MCC.MNC.EPC. Closeness) il Hix £ K I t 75 BB B I 42 (] 4(B)), PUFP S E5 SR (] 4(C)~(F))»
R®&3RS T 5 M OIEF (Duspl. Egrl. Egr2. Fos. Nrdal).

35. #LERERIEEXE

Wi A% O3 R E 32 2 T BRI K 0 52 GSE232804 114 3k [ 2 18 I v ) R 08 B T LAk 3 43 AR Hh 4] (&
5(A)), KIZ0IEE (Duspl. Egrl. Egr2. Fos. Nrdal)fe A Jo B FHE % B pRRERE A th ) om0k, fER
S AR FH R L LR A R B IR SRR o X e IR, HEMIAZ 00 JE K (Duspl. Egrl. Egr2. Fos. Nrdal)r]fg
X T AR S5 I8 2% T R LA R

3.6.CTD 474f

TEX IR 5, K hub FEF FIERH A E] CTD Wl ih F RGO TR RG5O 5 5%
TR TR . RIUZOFEF (Duspl. Egri. Egr2. Fos. Nrdal)Fl4fs Z4i0500 . ML RGHR . O
K LA E . HA RS T E A R(E 5(B)).
3.7. 5 hub EFEH#XH miRNA NS Thae 8

Table 1. A summary of miRNAs that regulate hub genes
#F* 1. #%OEE miRNAs B4

Gene MIRNA
1 Fos rno-miR-221-3p rno-miR-222-3p
2 Egrl rno-miR-183-5p
3 Egr2 rno-miR-150-5p
4 Nrdal rno-miR-124-3p
5 Duspl rno-miR-25-3p rno-miR-92a-3p rno-miR-92b-3p
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TEX I 5, ¥ hub JE K51 R4 N\ 2 targetsacan 713 FRAH <1 miRNA,  $2 6 2[R R 08 1 1 1 B
fif (% 1) FAK B Duspl ZE A FIHH 2% mirna /& rmo-miR-25-3p. rno-miR-92a-3p. rno-miR-92b-3p; Egrl &
(R Y AH 5% mirna /& ro-miR-183-5p; Egr2 &K 4% mirna & rno-miR-150-5p; Fos & [A {5 mirna #&
rno-miR-221-3p. rno-miR-222-3p; Nr4al 3 [X f{J#H>< mirna /& rmo-miR-124-3p.

4. Wig

ARG PR I 6 35V T EARBUAE R 2 PR AT BE 000 D @& M SR B AR R E 12, 3 BURE S I 1E)
FEK 9] P 1T BEHE AR S5 I ARE B RS, gk If e FE A o R A B 45 K e (1] 09208 T e S BUEE R
FOA S 0o B0 ) L, Bk — D M B R R R AR . RGO AR AERE B, AT Rem RIE4 L
SUMA[10]0 F27% MR BRIVE PR o8 BRARRAIE 2 2000 S HM PRI 2 R G WFIR R G (O IVE RS AL RS A
RGN [11] o IRANIRZ IR WA RIVE 1K) 531 L, 0 5 () 250 (ORI FE A Oy B2 NI 90 32 245 AL Egrl.
Fos 7EA J& 82 FH ¥4 2% il R 19 o v s

HHAEK W 1 (Early Growth Response 1, EGR1)/& —FpEEf ik K7, TEAKRE T RIBRIR 55
ZMHRIECT B PR SRk, MRS ZOCEEWIEN, WS 5MAK. MR
FR) e DRI 308 DA A2 o AOREAIK Ah SR8 1 s B2 [12] [13]. EGR1 & L [ S Al EGR SRk R 22—
AT AHMDE . R R BRI B AP SRS . EGRL TR HH RIS,
RO SR E A0/ S e B 5, RSB gk e [14]

EGRL fE R T “EIFR” , WolhZ 515 54 PR SE S R MM I FE [, 78 2ORE VEM 5%
ORI B OCEBENIEM . MG FIR I, EGRL SRIACRY 1 32 G52 Hi 2 5 B0 M 1 it ik 44 [15] . EGR1
T 253 M P T i R ok 1 8 WA ) NRF2 38 ALk B4 i 0 [16]. EGRL 7618 & - )i
A ELAE FH BTG I BOBE [17],  AE R0 VB RN 98 RE S0 I 27 & AL I 28 [18]

EGR1 7EZ FiAEFI FE b R R, B0 & A, QM e A& tihsh[19]. EGRL £ 4
AR IS B h BA EEELAE I [20]. EGRY WIAE Jy 4 M A8 T (1) S 8 A 5 ANCo I8 05 V6 I R BT #E R [21]
EGRL £ SIS B AT BN T m] e R FEAE F o AEPIm A B, BB WA E Jy—Fhil 2R 254, vl Reidsd i
FTPIFAR R M5 TS S EGRL (3815 . EGRL FEM & R ANME S ihm] RE R #/E FH[22] . F27% BR 1) 48
ARSI RGN RO URE, AT A1 B2 520 EGRY H3E 1 . EGR1 2 575 4ORE S, 1 ¥4 % i v] R
X RIEA — € MR . PRICHEI Egrl W] REAEA S5 L ¥ 7% I ORI 1) 2 v O 42 B 24 o

Fos JE[AJ& —H gmhd s 5 K78 I 5L K], L3S c-Fos. FosB. FosLl1 Fll FosL2. ix4&KE A7 1 4
WA o R 7 TR P B AR [23]. el 5 A R R TR AP-1 S&1K24], REWTZ
AP R AR AR B, ARSI R A SN LA R R T B . AHORAI TR, Fos dl i Xt 1 AR
R DRI R g 2 R0 221 L B0 58 K] 1) 2 sy A o (i FH RS2 i 7 1 UKL [25]

Fos HE/EME R A ELERMEH[26], BT LA 2 Mfls S, OEAMMEH. Fos EA5
2 W R 2 1) B 0% R K B EATTHERR R RGP IR . #2751l (Oxycodone) & — il i 4 FR Rl 1y 28 24547)
BTG v B B A, AR TR S AR R AR . B R 25 (R R ¥R ) vT LAd i A
FFHE T SR g S B R S Fos 25 AMIERIA . FR5 A v] RE I8 AT o SR R F, R
W PR S AT 521 o FEAR PR AN 25 O I Bt e, Fos I ZIA W] DM N — R AR VbR 41271, H T
WAL RINE FOWLI DL SO #48 R SENA o AL HEM Fos W RELE R J5 N FH ¥2 2% Fl BRI PR i 2 rh R 3 B
BHEH.

JOEARSGHAT T B ARG B2, (R RAAAE — S A o AN TS 147 B R 1o 304 Bt
BRIshy sk, Skit—BRAEHIIEE . KIEARKBI T, FATSAZAE M7 H AT IRA IR .
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5. &

LR LJiR, Egrl. Fos £EA Ja N ¥ 7% MR BRIEAE AS th sk, m] REAE Rt I 1A ORI A7 v R 4 1 B 22

YEM o Egrl A1 Fos 11y i 12 40 i W25 R PRI GA I DR BRE IR 7, LA AR SRR AR A rh ) b 3 W] e Sk 7 x
BT A DAL XM RIA T e SRS T A N DL R G S AR OG, vt
R AR WA PR A AL AR DA ARG A J5 P B BRSNS S (it 1R A 42K
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