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Abstract: Objective To analyze the expression patterns of pyroptosis-related genes in psoriasis based on the gene regulatory network
(GRN) inference, and identify gene functions in the occurrence and development of psoriasis, so as to find potential therapeutic medicine
candidates. METHODS NCBI Gene Expression Omnibus database was used to obtain a gene expression dataset of lesional and non-
lesional samples from psoriasis patients. Subsequently, differentially expressed genes (DEGs) were screened out using the limma
algorithm, and enrichment analysis was performed on the DEGs using WebGestalt. We collected the shared genes related to pyroptosis and

psoriasis, and used GENIE3 to construct the upstream transcriptional regulation network of these shared genes. The HERB and
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COREMINE databases was used to predict the western and traditional Chinese medicines (TCMs) that might interfere with the interaction
mechanism of pyroptosis and psoriasis. Results The research findings indicate the involvement of 13 cell death genes, including
cysteinasparate protease 4/5/8 (CASP4/5/8), in the intricate processes of programmed cell death regulation, protease activity modulation,
endopeptidase activity regulation, and interleukin-1f (IL-1f) production during the pathogenesis of psoriasis. By identifying shared genes,
we found that the transcription process of these genes was regulated by 54 transcription factors (TFs) including signal transducer and
activator of transcription 3 (STAT3) and vitamin D receptor (VDR), involving a total of 64 transcriptional regulatory relationships. Among
them, transcription factors VDR, calmodulin binding transcription activator 2 (CAMTA?2) and zinc finger E-box binding homeobox 2
(ZEB2) may directly regulate the transcription process of CASP8, while transcription factors STAT3, basic leucine zipper ATF-like
transcription factor 2 (BATF2) and prolactin regulatory element binding (PREB) may directly regulate the transcription process of C
CASP4, CASP5. In addition, we found that cyclosporine, methotrexate, and isotretinoin may reverse psoriasis symptoms by affecting the
expression of CASP4 and CASPS8 genes. Through the above studies, we have a deeper understanding of the expression patterns of
pyroptosis-related genes in psoriasis, and revealed their role in the occurrence and development of psoriasis. In addition, we have proposed
potential therapeutic approaches based on the prediction of pyroptosis gene targets in psoriasis. A total of 99 TCMs were identified,
characterized by bitter, sweet, and pungent tastes. The medicinal properties primarily included cold, warm, and neutral attributes, while the
liver, spleen and lung meridians were the main channels affected. These findings hold promise in providing novel insights and directions
for the treatment of psoriasis. Conclusion We enriched the model of psoriasis pathogenesis, focusing on the pyroptosis regulation
centered around STAT3. We identified that the STAT3-GSDMEC-CASP8 pathway regulated by VDR and ZEB?2 transcription factors, as
well as the STAT3-GSDMD-CASP4/5 pathway, collectively participate in the process of cell death. These pathways have an impact on the
differentiation and proliferation of keratinocytes, and the pharmaceutical and herbal components targeting cell death provide new
therapeutic solutions for treating psoriasis.
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Table 1 Differential expression genes of psoriasis and pyroptosis
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Table 2 Direct regulator of overlapping interactions between pyroptosis and psoriasis
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Fig.7 Analysis of medication frequency
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Fig. 8 Induction of psoriasis cell apoptosis gene regulatory network through STAT3-CASP4/5 pathway (created with

BioRender.com)

NRZIRITREBR P RGBT, At DU, HE. GRS, Bk, REESE. &
ffiH] CTD #I COREMONE ## FE3RTS 99 kL. SHBELLEAXE, H2AEAERINHN, [
STAT3-CASP BB AR M. Hodig#gy  WhEMER, MEHIZ, LERERITIER. Bk
VRN AT iz, W G R AFIE T IE),  ESRIERBEAPHEE, SR IE. &5 fEg,
AR T AR EERALE L “B7 NEESUN SR TEEMEORHOPHEAS S, R
R, 1 “IoA# AR ELE . ik, B IRE AL o XA & R R 251« s IR Q3T “ 32
99 BRTIMZGYNHAa 17 WREPZGEIRIR EAERI T30t T HmIERE.

STEER, HEBRTA. B, #—2gimn 4 4ig

9 2 R AT U 22, B T w2 2 1 DS A TRV T 25 M £ T2 I R R AR T8 s
W FRE, %Rz R, E0 0, BEZETH Wil 3t EREER, W2 T HRETERE
SR REESE. W5 EUEMETIEE, WP EFRENERTE ENGESERME, DUk
BFEIRIT BRI AT JE . XRFVIRBRIE 5RO SAETE AR TR B e R 250097 2
MLEZLR M, MERAPEATHENG K wlfE Y. AN G S0 74 i £ T 2R TR AR S 0 R T
BIHRL HIGR B €254, sk, 3 IR REMERSRME T g &, =
4, R, HTHRERRERA, NTERANR s EATIE RIS, AT R R IAE
TR ERANGE, BESRA RS RYLEIR AR, iR TR TR S R R



* 8152 «

¢ B % 2023F 128 $54% B 243 Chinese Traditional and Herbal Drugs 2023 December Vol. 54 No. 24

ATV B — D IRR, hEEARES Hik
VAR T, DR B PR AT ORI 2
Tl S A58 R AN PR 52 o

RBAR AR FRARELEAZFR

S35 30k

(1]

(2]

(3]

[4]

[5]

(6]

[7]

(8]

(]

[10]

[11]

[12]

[13]

[14]

Wronski A, Wojcik P. Impact of ROS-dependent lipid
metabolism on psoriasis pathophysiology [J]. Int J Mol Sci,
2022, 23(20): 12137.

Kenealy S, Manils J, Raverdeau M, et al. Caspase-11—
mediated cell death contributes to the pathogenesis of
imiquimod-induced psoriasis [J]. J Investig Dermatol,
2019, 139(11): 2389-2393.¢3.

Abu Khweek A, Amer A O. Pyroptotic and non-pyroptotic
effector functions of caspase-11 [J]. Immunol Rev, 2020,
297(1): 39-52.

Walunj M, Doppalapudi S, Bulbake U, et al. Preparation,
characterization, and in vivo evaluation of cyclosporine
cationic liposomes for the treatment of psoriasis [J]. J
Liposome Res, 2020, 30(1): 68-79.

Zhang W F, Li G C, Luo R J, et al. Cytosolic escape of
mitochondrial DNA triggers cGAS-STING-NLRP3 axis-
dependent nucleus pulposus cell pyroptosis [J]. Exp Mol
Med, 2022, 54(2): 129-142.

BT, RIS, EME, S5 (TR I AR EE T 0 ) K e B
R T BB B A B A ) SRR AR IR (0], P
A A8, 2022, 38(9): 1618-1624.

FOE R, REEEE, BROCER, S 8 XU AR KR SRR
IR ERAE R v 6 T17 FISHIER [1]. E#EE
BEK 247, 2019, 40(6): 881-888.

KT, AR, M, S5 IR LR JT 0 HR B v A BT
B 5 R R R TSR T (9] o [ SR8 U5 T A 2%
&, 2020, 26(3): 62-70.

BC, WHE, TEE, %, NLRP3 SR MES
f1%) 4 0 £E T 5 0 JUL S5k oL P 98 VA A0 ) K R R B
TSN [J]. TP SIR IR, 2022, 38(4): 216-
228.

TR, BREME, XAESr, & T AWE B AEW T
o AF G 4 4B T R BB AE R 2 TR ()], R R,
2022, 53(23): 7467-7476.

Xia X J, Wang X, Cheng Z, et al. The role of pyroptosis in
cancer: Pro-cancer or pro-host? [J]. Cell Death Dis, 2019,
10(9): 650.

Shao W, Yang Z C, Fu Y, et al. The pyroptosis-related
signature predicts prognosis and indicates immune
microenvironment infiltration in gastric cancer [J]. Front
Cell Dev Biol, 2021, 9: 676485.

Ye Y, Dai Q J, Qi H B. A novel defined pyroptosis-related
gene signature for predicting the prognosis of ovarian
cancer [J]. Cell Death Discov, 2021, 7(1): 71.

Liberzon A, Birger C, Thorvaldsdottir H, et al. The

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

molecular signatures database hallmark gene set collection
[J]. Cell Syst, 2015, 1(6): 417-425.

Liao Y X, Wang J, Jachnig E J, et al. WebGestalt 2019:
Gene set analysis toolkit with revamped Uls and 4PIs [J].
Nucleic Acids Res, 2019, 47(W1): W199-W205.
Huynh-Thu V A, Irrthum A, Wehenkel L, et al. Inferring
regulatory networks from expression data using tree-based
methods [J]. PLoS One, 2010, 5(9): e12776.

Freshour S L, Kiwala S, Cotto K C, ef al. Integration of the
Drug-Gene Interaction Database (DGIdb 4.0) with open
crowdsource efforts [J]. Nucleic Acids Res, 2021, 49(D1):
D1144-D1151.

IENS, B, T, 55 BT IRz EORK
HINRIT R m A AT A (7], 3RS, 2023,
42(2): 223-227.

XIEZR, Fi#e, BApUER, 5. 15 Mt i 557 0wk e 52
Frids /N B R R 5 1 TR (0], e
BE2424F), 2019, 37(2): 274-278.

JRIFs, M, R, S5 MR N EE K SRR S
BB RE B ARSI ) JORE S SEHLRIAT FE (0], AE Rt ER
74,2021, 40(8): 814-820.

Wagner R D, Johnson S J, Danielsen Z Y, et al.
Polyethylene glycol-functionalized poly (lactic acid-co-
glycolic acid) and graphene oxide nanoparticles induce
pro-inflammatory and apoptotic responses in Candida
albicans-infected vaginal epithelial cells [J]. PLoS One,
2017, 12(4): e0175250.

Ikeda S, Takahashi H, Suga Y, et al. Therapeutic depletion
of myeloid lineage leukocytes in patients with generalized
pustular psoriasis indicates a major role for neutrophils in
the immunopathogenesis of psoriasis [J]. J Am Acad
Dermatol, 2013, 68(4): 609-617.

Cigzynska M, Olejniczak-Staruch I, Sobolewska-Sztychny
D, et al. The role of NLRPI, NLRP3, and AIM2
inflammasomes in psoriasis: Review [J]. Int J Mol Sci,
2021, 22(11): 5898.

Shou Y H, Yang L, Yang Y S, et al. Inhibition of
keratinocyte ferroptosis suppresses psoriatic inflammation
[1]. Cell Death Dis, 2021, 12(11): 1009.

Bhatt T, Bhosale A, Bajantri B, ef al. Sustained secretion
of the antimicrobial peptide SI00A7 is dependent on the
downregulation of caspase-8 [J]. Cell Rep, 2019, 29(9):
2546-2555.

Jia H, Zhang K, Lu W J, et al. LncRNA MEG3 influences
the proliferation and apoptosis of psoriasis epidermal cells
by targeting miR-21/caspase-8 [J]. BMC Mole Cell Biol,
2019, 20: 1-13.

Zeng X, ZhaoJ, WuX, etal.PageRank analysis reveals
topologically expressed genes correspond to psoriasis and
their functions are associated with apoptosis resistance[J].
Mole Med Rep, 2016, 13(5): 3969-3976.

[FriEsmid  &E]



