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[ Abstract] Objective To screen for the key characteristic genes of the psoriasis vulgaris (PV) patients with
different Traditional Chinese Medicine (TCM) syndromes, including blood-heat syndrome (BHS), blood stasis syndrome
(BSS), and blood-dryness syndrome (BDS), through bioinformatics and machine learning and to provide a scientific basis
for the clinical diagnosis and treatment of PV of different TCM syndrome types. Methods The GSE192867 dataset was
downloaded from Gene Expression Omnibus (GEO). The limma package was used to screen for the differentially
expressed genes (DEGs) of PV, BHS, BSS, and BDS in PV patients and healthy populations. In addition, KEGG (Kyoto
Encyclopedia of Genes and Genes) pathway enrichment analysis was performed. The DEGs associated with PV, BHS, BSS,
and BDS were identified in the screening and were intersected separately to obtain differentially characterized genes. Out
of two algorithms, the support vector machine (SVM) and random forest (RF), the one that produced the optimal
performance was used to analyze the characteristic genes and the top 5 genes were identified as the key characteristic
genes. The receiver operating characteristic (ROC) curves of the key characteristic genes were plotted by using the pROC
package, the area under curve (AUC) was calculated, and the diagnostic performance was evaluated, accordingly.
Results The numbers of DEGs associated with PV, BHS, BSS, and BDS were 7699, 7291, 7654, and 6578, respectively.

KEGG enrichment analysis was focused on Janus kinase (JAK)/signal transducer and activator of transcription (STAT),
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cyclic adenosine monophosphate (cAMP), mitogen-activated protein kinase (MAPK), apoptosis, and other pathways. A
total of 13 key characteristic genes were identified in the screening by machine learning. Among the 13 key characteristic
genes, malectin (MLEC), TUB like protein 3 (TULP3), SET domain containing 9 (SETD9), nuclear envelope integral
membrane protein 2 (NEMP2), and BTG anti-proliferation factor 3 (BTG3) were the key characteristic genes of BHS;
phosphatase 15 (DUSP15), C1q and tumor necrosis factor related protein 7 (CLQTNF7), solute carrier family 12 member
5 (SLC12A5), tripartite motif containing 63 (TRIM63), and ubiquitin associated protein 1 like (UBAP1L) were the key
characteristic genes of BSS; recombinant mouse protein (RRNAD1), GTPase-activating protein ASAP3 Protein (ASAP3),
and human myomesin 2 (MYOM2) were the key characteristic genes of BDS. Moreover, all of them showed high

diagnostic efficacy. Conclusion There are significant differences in the characteristic genes of different PV syndromes
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and they may be potential biomarkers for diagnosing TCM syndromes of PV.
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Fig 1 The volcano map of DEGs

A, "PV.txt" file; B, "BHS.txt" file; C: "BSS.txt" file ; D, "BDS.txt" file. Each dot represents a gene, with the green dots representing down-regulated DEGs, the gray dots

representing genes not differentially expressed, and the red dots representing up-regulated DEGs.
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Fig 2 DEGs functional enrichment analysis results

A, Bubble map of KEGG enrichment analysis of PV-related DEGs; B, bubble map of KEGG enrichment analysis of BHS-related DEGs; C, bubble map of KEGG
enrichment analysis of BSS related DEGs; D, bubble diagram of KEGG enrichment analysis of BDS-related DEGs; E, Venn diagram of KEGG pathways for all DEGs; F, the
intersection KEGG pathway of all DEGs.
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Fig 3 Venn diagram of characteristic genes of different TCM syndrome types

A, The "PV.txt", "BHS.txt", "BSS.txt", and "BDS.txt"; B, the "PV.txt", "BHS.txt", "BSS.txt", and "BDS.txt" files are used to lower the Venn diagram of DEGs.
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Fig 4 The key characteristic genes of different TCM syndrome types were screened by machine learning algorithm
A, Box plot of BHS sample residuals, with the red dots representing the root mean square of residuals; B, importance ranking of BHS characteristic genes in the two
models; C, box plot of BSS sample residuals, with the red dots representing the root mean square of residuals; D, the importance ranking of BSS characteristic genes in the

two models.



342 PUNT S22 (B2 )

5 554

4B) . KIESVMBIAI T BEL B, 13601 BSSFRHAEH: A
o B S PEBEBR 15 (dual specificity phosphatase 15,
DUSP15) ., C1q 5 /MR IHI T K HEH7(Clq and
tumor necrosis factor related protein 7, CIQTNF7) . ¥& i
HARFK 1200 51 5(solute carrier family 12 member
5, SLC12A5) . ¥ =Hk3EIT63 (tripartite motif containing
63, TRIM63) | iZ ZAHICHE FAFE K71 (ubiquitin associated
protein 1 like, UBAPIL) JHEFFIEHL A (K4C. 4D)
2.5 ARHEIEREZRHFEEEIFN

IS AN B SRR SE K A e (AR . AN [R] rp BEEAY

HERHE R B AUCEH Y R T0.7, 3 HZ B K T0.9,
T A RAFR 2 Wi P (5B, 5C) . H P BHSH
BSSHJAUCIH I K T0.9([&I5D. 5E), BDSHJAUCIHYI K T
0.8([EISF), KILH RAFSWIAEE. BLAk, BT B ERRF 3L
PRIFE A B E RS b (19 36 35 B 34 5 “PV et SO
FEIRPYRILBEHIEA—F(F6A ~ 6D).

3 g
PV R 24, FOR B i R 2 A, R R
BRI R, AMG . ZET L 25 R T WA RO

10F
[ ] [ [T ]
0.8 1
=
=9
= 06H
&
=
2 04 —~ NEMP2 (AUC=0.968)
> 5 “— BTG3 (AUC=0.971)
& —— DUSPI5 (AUC=0.932)
02l — CLQINF9 (AUC=0.892)
: SLCI245 (AUC=0.703)
il — TRIM63 (AUC=0.881)
. —— UBAPLL(AUC=0.921)
4 0 0.2 0.4 0.6 0.8 1.0
(5] 1-Specificity (FPR)
10 F ’7
S

S o
o %

Sensitivity (TPR)
o
kS

—— RRNADI (AUC=0.924)
— ASAP3 (AUC=0.913)
— MYOM?2 (AUC=0.911)
— MLEC (AUC=0.902)
TULP3 (AUC=0.968)
SETD9 (AUC=0.934)

0 0.2 0.4 0.6 0.8 1.0
1-Specificity (FPR)

S
o

1.0 F
—
0.8 0.8} 0.8
= 4 4
=¥ Ay =21
£ 06 £ 061 E 0.6
B & B
£ = Z
Z 04 Z 04 Z 04f
g g :
» — MLEC (AUC=0.925) %) | — DUSPI5 (AUC=0.939) 2
o2l — TULP3 (AUC=0.988) o2l [7 — c1QTNF7 (AUC=0.917) 02
) — SETD9 (AUC=0.994) . 4 — SLCI12A5 (AUC=0.761) “r —— RRNADI (AUC=0.935)
— NEMP2 (AUC=0.994) — TRIM63 (AUC=0.922) — ASAP3 (AUC=0.913)
| BTCi3 (AUC:II.OOO) | 1 UBAP}L (AUC:IO.93O) | T MYO]IVIZ (AUCTO.896)
0 02 04 06 08 10 _ 0 02 04 06 08 10 0 02 04 06 08 10
(D) 1-Specificity (FPR) (] 1-Specificity (FPR) 1-Specificity (FPR)

A, Chromosomal location of key characteristic genes; B-C, ROC curve of key characteristic genes in the "PV.txt" file; D, ROC curve of key BHS characteristic genes in
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Fig 5 Evaluation of the diagnostic efficacy of key characteristic genes of different TCM syndrome types

"BHS. txt" file; E, ROC curve of key BSS characteristic genes in the "BSS.txt" file; F, ROC curve of BDS key characteristic genes in "BDS.txt" file.
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Fig 6 Expression trends of key characteristic genes

A, Box diagram of the expression of key characteristic genes of different TCM syndrome types in the "PV.txt" file; B, box diagram of the expression of BHS key

characteristic genes in the "Bhs.txt" file; C, box diagram of the expression of BSS key characteristic genes in the "BSS.txt" file; D, box diagram of the expression of BDS key

characteristic genes in the file "BDS.txt". " P<0.05, " P<0.001.
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6 FIPVICHEAN I N FRIBVE TR MAPKIES
BT DL | R ST RN, R i 3R R A BE R A, IR PV ™
HFEFE"T, Th174i 53 R (WIL-17 ., IL-22f8 (e #F
O AR AR S R A DR 7530 . AR MR 5 AN A Akt B, 5
SEPVANR" T IRAEHS B HA I A B 120 A 2T 4
YA S, HIRFEZL S PV H AR 2 EAH X, LLLAH
RIS 5 PN Z5 R —B, R PVAEYIE R
TS R B

Ryt 2B AR R PVAS ] i B GIE AL A% 0 8 A5, AT 5T
P H AU DEGs 2 [8] & PV H DEGsBUSS £ 3545 B B AE
FE, 4R E/R, MLEC, TULP3, SETD9., NEMP2,
BTG3NBHSH & EAFEIL N, DUSP15, CLQTNF7,
SLC12A5, TRIM63, UBAP1L A BSSHYE ZLARAEFEA , FE 4]
/N A H (recombinant mouse protein, RRNAD1) , GTP
T84 45 1 ASAP34E 1 (ASAP3 protein, ASAP3 ) . AJILIA]
#H H2(human myomesin 2, MYOM?2) 4 BDS ) 55 ZLRRHIE
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FEN . TULP3AEPRICERAL P BRI -5 5K 1 2 1 1R
(phosphatase and tensin homolog, PTEN ) 2 ft 7K - HH i
3, FFRESA 1A BEA R L 3- 140 (phosphatidylinositol3-
kinase, PI3K) /% H #&#B (protein kinase B, PKB, X
AKT) 5 SR HIBHS & ™ . BTG3HE Wit s BTGHE
R ML BL, 7T LA A5 STAT/K -2 5BHS &R 7,
SLC12A55 M 4k A= K X F-B (transforming growth
factor-B, TGF-B) . & IR L Fl F--a(tumor necrosis factor-
o, TNF-a) , IL-17 K2y TP % (interferon-y, IFN-y) f 53,
HHIFN-y, TNF-a, IL-177EBSSH# H i & T2
C1QTNF7J& T Clq/ M A0 A+ FH S 8 A i, vl
AR A A WA R L | 19 i RIS i A . WFY
R, AR R PV I TP BSSHY K A= b i 7Y
WA, A8 T3 B 2 e S S BDSBFUIARC, RRNADL
ASAP3REfE 8 1 85 BT A 20 A R A T A e
2, P19 R B A oAk S 385, T BDSH A AR H
AR WMLEC, SETD9, NEMP2, DUSP15, TRIM63,
UBAP1L, ASAP3, MYOM2% 5PV FASIA] i B JIERY (14
T8, FOAHCHLHIA Rk — B 0FoE . 45 b, ARBFSE IR e i
FA P 73 B SRR R S AR DG 7R 45 R A — 3, BP9
25 R, ARSI 3L 5 PV BRALEI AR E — 2 BR R,
— AR T BN SR AR
AHIEFE 1) 5 B AE T OGEOBIE E h 4 APV
BEUERY R A H A SR 00— QPVHE & IR A0
A FR GBS a5 K 2R, 7EGSE19286 784 5 HAH G A%
BRI, T T JRARSCPERT ST ; @ARBFIE AN T EEARFIE
PR 912 W R RE HE AT ST 840 1) B0 IE S A | oA A S 56
IE. AR IR AEA RIS EER I RN | Shscs, oF
— I UE T AR, IR A ST 4 rh B IR R (553 22 5
P, BN [FTE AL g5 BRAL ], 4R SEDFTEAN [RIIERY LA ]
BRI NTEI 5 L AEPV A B BERIZ I S 83, A
] BRAIERLPV I RIS T R BERL AR B

* * *

FEE TR XA astie SO R RO, S MRS 1R
I 5 A 1R, 5 AL = TR g B AR
VB, EFEMVFRA AITHIFE O R, 25w O 5 6 5T 2 it
FEHTT AL FTA T O 2R B SRR AT, HXPR 2 A R AR
ASHEFT I TE R, I IR o AR B A I T 5157
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