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Abstract

Objective: Keloid is a benign dermal fibroproliferative tumor characterized by excessive prolifera-
tion of fibroblasts and abnormal deposition of extracellular matrix. Chronic inflammatory response
plays a significant role in the occurrence and development of keloids. Psoriasis, as a typical chronic
inflammatory skin disease, shares some pathophysiological similarities with keloids. This study
aims to identify key molecules that may mediate the occurrence and development of both condi-
tions through bioinformatics methods. Methods: This study employed differential expression anal-
ysis and weighted gene co-expression network analysis (WGCNA) to explore cross-key genes. DNA
methylation sites of the cross-key genes were identified and Mendelian randomization analysis was
conducted for psoriasis and keloids. Results: Through differential analysis and WGCNA, 21 cross-
key genes between psoriasis and keloids were screened out, including 6 up-regulated genes and 15
down-regulated genes. DNA methylation sites of the cross-key genes were identified and Mendelian
randomization analysis was performed. We found that the cg15504747 site of PLXND1 was signifi-
cantly positively correlated with both psoriasis and keloids, with an OR 0f 1.08 (95% CI =1.03~1.13,
p = 0.0016) for psoriasis and an OR of 1.20 (95% CI = 1.06~1.35, p = 0.0047) for keloids. Conclusion:
This study identified DNA methylation sites related to psoriasis and keloids, which may help to un-
derstand the molecular mechanisms of keloid formation and development and may become a po-
tential target for future drug treatment.
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W, REIEEIRIEL]. AT, #5r BE TRe IR SR BVERDE, IR E M RE RRZ R . RRZER
R LA B 21 38 A P SR I Rg, FLRRAE ™ T B JBR 3 T b e S i e A K . X IR m] #E A%
JE A HBRF RO R E, TR FERRRE SRR . SRRIZIE KA TR, B4 5] K03 R
PR, 0 RR A A A O S R (2] ART,  RURIZIE I AR L AN B A . H TR B AR,
RAETERIRIZIE [ R AE R R R R 2 DG E F[L] o BRI 0 2 I R 5 DL I R e, AR SR IZ 8 () e
IRZEIRASTR], ARSIV AR JORE T 20 P S 5 109 B DA S 200 P 90 56 i 11 B DB A5 F2 3] [4], $/R AT R
FAAESE 1 70705 DR 2 R Al

DNA FIJEAY & —Fih 8 B () R WAL AL, RH % DNA [ B AL 281 . DNA FI3EA0E % & A 7
CpG TR M msng 515, H DNA HE:HF2EE(DNA methyl-transferase, Dnmts) X EfEL, 1% Kk E
AL =F DNMT, B DNMT1. DNMT3A fil DNMT3B, H.AEFIHLH W FIEEE M S-IRtF i & R
(SAM) 5% 8 FI| framzne 5 I (1) 58 T, & 5mC, Mifif# DNA FIEfL. DNA 2 (LT g 8T DNA
HBL AL AE L D) e G ) DNA EHd . A 2 W 7R, DNA AL J 2 FRALAE 2 98 RE 1
P93 R A0 R R A B E R [5] [6]
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2. FESHH
2.1. BUERIFEMAES

AW 5L M GEO $dk £ (https://www.ncbi.nlm.nih.gov/geo/) T &k S i 4E , 5% GSE145725 1E JRIE
SEIE B (B 10 AN IEH R FEARRT 9 AMNRTRIZIE R REAR), 4% GSE274560 1F AR 8 I I Bk 4
(B8 8 N IEH L IRFEATN 8 MEJE R B AEA).

2.2. EROHEMNEEILRIEME ST

AW TN GSEL145725. GSE274560 £ 4 48 73 A HEAT 22 5 4 A, FRATMET A R 18 5 ok 0 126 25040 4 P i
FIEH 2 7] (1) 22 7 3 145 B[R (DEGs) . DEGs i £ hx ik % 72 M|logFC| > 0.5 MR IE ) p <0.05. HIK,
J3AI%; GSE145725. GSE274560 Hifs S k4T 1 INBLEE DR JLRTE W 28 40 41, LASRI 5 %% A 5 V) AH ¢ AR
B RT R RER S RRIZE OB R, X 2 R RN S BT T R . BEE, T RAE
T “clusterProfiler” QT T GO EHE /T, VAT BhIAT IR AR B3 12 e A1 R I AL ) (VB FEATL ) o

2.3. 1 DNA BEMA N S R EEREEIL(MR) 4T

AT R E S H “IlluminaHumanMethylation450kanno.ilmn12.hg19” R 4073 5l 548 58 Y 5 i 3 K] )
DNA LA o 4K H GoDMC #4s P (http://mgtldb.godmc.org.uk/downloads) ) % DNA FEEALAT £
. K EH MRC-IEU OpenGWAS %4 % (https://gwas.mrcieu.ac.uk/) [ % IR V2 5 £ 5 (GCST90018874) . K
25 22 B P 0 4R S 5 Bdis (finngen_R12_L12_PSORIASIS), i FH 8% 7 1k 2 A PE(SNP)/E N T B As &
(IV), &SRR ER, TIRIZIE ARG i 73 A E 2 5 R 3 AT s R BE LA 7 b . AT EZER
HIVW J7i%, JREEEL MR Egger fit, DA AL BORUIMAU R B 5. RIS, 3-ATTRHA] Cochran’s Q 4tit
BEIE THAREM R, RH MR-Egger J7iERERKF 280, a5, BATE#HTT “B—E" 7
BT, DI IG B 5% 5 45 )= 2 AT R R SR G R 75 52 B4 SNIP (152

3. &R
3.1 BREBRSEMERSERREENZ X X#ER

X} GSE145725. GSE274560 ¥4 553 ml AT 2 7 /34, 2&T|logFC| > 0.5 FIEZ IEJ5 p < 0.05 FIAw{tE,
GSE145725 %5 ! 167 A L iAZEF AT 206 A T ALK, GSE274560 % 5E i 2483 4~ L i £ [K F1 1889 I
PR (] 1)

HIR, 5 7% GSE145725. GSE274560 H4f & i3EAT 1 IIAUIE K 3L 1K X 45 43 BT (WGCNA), JE Tk
AR 5 & R IR S, BRATRAME 7 a5 122 MERE P “cyan” #iH(Cor = 0.87, p = 1.7 x 10°9),
05 404 DMIERFA “purple” #ib(Cor=0.87,p=1.7x107%). f1% 0457 NFEH A “pink” FiH(Cor=0.87,
p = 1.7 x 10 ) ARIRIZIE i EL IR (B 0 AE e, e 7 L% 4666 NJERI Y “turquoise” 1 (Cor = 0.87,
p=13x107%). W& 790 MEKK “black” Bib(Cor =0.87,p =13 x107%). 7 3490 MERH K “blue”
i (Cor = 0.87, p = 1.3 x 1075) 4R J& i H e B Mm R M (E R EL (] 2).

W, N T RIS SRORIZE N BN, X 22 R RN S AT T ST, 93 6 A
YRR K 15 AR IR R (E 3).
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Figure 1. Volcano plot results of differential analysis of keloid and psoriasis datasets
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Figure 2. Clustering dendrogram and correlation heatmap of WGCNA genes in keloids and psoriasis
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Figure 3. Cross-linking key genes in keloids and psoriasis

B 3. MREENRBRIENKEER

3.2. 5RBHRANBIREZERNFAERRXRE DNA REMAR

FA1ET R ESH “IlluminaHumanMethylation450kanno.ilmn12.hg19” R .37l 54K 6 /N L iAER
15 AN R RIE A () DNA FFEEABAL . K 3 GoDMC %8k 1114 DNA HI AL A7 25 808 . sk H MRC-IEU
OpenGWAS #{4fi % (https://gwas.mrcieu.ac.uk/) IR Y2 SE HCHE UL R AR TS o £t {3 FH SR A% 1R 2 A5 M (SNP)
TENTRZRNV), K& EN TR R R, FIRIZE R 75 BIVE N4 R R 2 AT S R BN AT
PATFEERA IVW 572, 774 BL MR Egger f46 B AL 80U R 38 - IVW 4304 57 PLXND1
1) cg15504747 Af i 5H G B RIRIZ Y% 2 18] [RI I AAE 35 (1 TEAROGPE, XHRJE OR A4 1.08 (95% CI =
1.03~1.13, p = 0.0016), XIEJEIZHE OR N 1.20 (95% CI = 1.06~1.35, p = 0.0047) (&l 4). [EINF, FATRH
Cochran’s Q ZiitEIGIE T HAT R FFTE, KA MR-PRESS kG4 KT 224, 48 B AR
FEERJER Q =5.2327,p=0.9497; JiHJRIZHE Q =9.7445,p=0.2035) K/KFZAME(EREH#EE =-0.0010,
FrifEiR =0.0087, p =0.9091; FIRZERIE =-0.0294, HrrEiR =0.0343, p =0.4234). HATEHATT
CRH R, ARG R R 5 A5 R TR AR DG R 2 TR 2 AN SNP IREN , 45 R A Z AT A SNP
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Figure 4. Results of Mendelian randomization analysis on the cg15504747 locus in relation to keloid and psoriasis
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Figure 5. Results of cg15504747 site analysis with keloids and psoriasis using the one-retention method

[& 5. cg15504747 L m SERIREENRIRERB— AN iER

4. 7ig
AW RIS B A 2 H W7k, KB PLXNDL FE[R ) cg15504747 A7 5 B AL KT T+ B 2 R JZ
EHHRBREERREEREE, MR VTR T 1238 WS A5 1 5 500 8] BHR 56 R B 84E 2R

4.1. PLXND1 4 YIZTheE 515 5@

Plexin D1 (PLXND1)2 | BF5BEE 1, 1E 15 5 R (Frl/& Sema3E. SemadA Z5) ) T 224k, @i/
AR AL EHE RS RIS S TG S, EMBRE . MR WA SR R Rl R
FERBEAERI[7]. PLXNDL F 2B 5EUAE 5 R4S, BUEHMEA GTP MiluE & 1 (GAP)Zitb i, 2k
W+ Rho ZKjk GTP Bi(f1 RhoA. Racl)iigtE, Smilahs an s 2L i sh A H %, S Mnit
. RS AL AR[8]. £ RYirh, Semal3E-PLXNDI fli L3 ik B s A R Ak (1) e s 153, BE 51 S W
F R R T AA S LR 4% [9]. FE S R4, PLXNDL Ris T 2R (in EMEgie. T 400R), 2
55 90E NI [ 10]
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4.2. PLXND1 FE& X EFP TR

eI £ Z U FE T, Plexin D1 & BILH £ 2 M IR 41 23 348 2Kk 1 . Plexin D1 72 i 4 i A JH 1fi
ERGPAS ERIE, Bt KM aRERNRE . RO, IS, Plexin D1 (g gk K
BRI CE AL e ot ot 2 2E IS B T L R 4. [AE, Plexin D1 B\ 2 MR 8 dr G, JEAEsE
FERIT 5T B RBR R H [11].

PLXND1 7EC L5 & & FIR AR F O 2. mfk PLXND F /) B2 HH 3077 80 )0 ML 5 W T
SEMAGEIE[12] . TESNBKHEFERELL AT TS, PLXNDL i 3RIA T BEH N I B Mg, 7E40R % BY DI ) %A
T, SEMA3E fit it PLXND1 415 1 E WA ] M1 32 BUARAY , 883 1815 98 R 4H A 2118 5 e B ez e 1 [13]

VERNIIE T M 7y 7524k, PLXNDL 25 hikih 4 KRG K B M 515K . Sema3E-Plexin-D1 {55
B EEOOT TR PR A 4 )5 1A E I AR D RE PRI I I Ok B B OCE B, w5, AR B X I R4 T
-1/ Sema3E ik, B 5B X 5 B I 0 1S 223 Plexin-D1. Plexin-D1 Th g ik 2% 2 i il i 453 45 F0 4T
RS, FEAEA AR [ X 300 A % R R [14]

PLXND1 7EA- 4kt Rl fe i, FEMTLF4Efbiiiinh, e 4E40iufE TGF-pL U~ 73t P61-
Sema3E. P61-Sema3E [ifij5iEit [ 435 5 5 AT 4E 40 f /s ) Plexin D1 5244 AH ELAE T, A2k 4
YA TE « TR ANSME[15]  FHICHTFT )y PLXNDL 225 Bz J 2T 4E Ak 550 (AR 2 95 S At 1 [A1BEESE

4.3. PLXND1 HEM4 R RIE FBERBHRSMIREERHTEEE X

FATHIB T E UK PLXNDL AL 1425 5 W i L FR) B JER 92 98— — AR5 3 (LA A 5 T R 4 ot
i 184 5 RN G B 02 T DA R AL ) R R 2 T (LA S A 4 B sk 5 8 B R e s i B2 RO R AR ) B R 2R X $ 7
PLXND1 AJ g /& —ANIEHE B Pk S RE AN AR Ak i A2 10 3L [8) 75 A

AT PLXNDL ZE[H JE 3+ X8R € CpG BfEE k. @%, HEHEBEIFXEmPEte S
SRR T ER SR, AT 2 57 A R RRYZ 5 41 21 PLXNDL BRI RIA B, XN AAETJE -
PR AT REA LA JURP RS (1) FTRSiul f) F S A0AT 1 IR S B 0 i i X 8k, B & mT e T35 1
X, HHEWRESRIENRRELR: (2) AAER )5 8T LR, #Eas 1 H X
(RIsZIE s (3) TR AN [FIRY B BN R A A, HER S 5 RIE R R REBN A4 . TEARE 1,
PLXNDZ1 [ H EAGIRA tfer som H ok, AT5 75 ik — P S i el

PRI IZIE (PVFFAE A2 AT A M e v A . IR EA BRI A A G A . 5 A REAEIF 78, PLXNDL 7
IR IZ Y% v = A v] Radd LR ML 2 5 0 -

(1) 1T 4Eth: PLXNDL 7] RS B4R 8L 5 TGF-1 (RHRIZE R L BAR L e R TS S 8,
i T UF RNOA/ROCK # %, i i3k bl 2T 2 4H it i) JUL R 2 24 At i 4 A

(2) DXB I BRI A Al IRYZIE A8 AL F=E . PLXNDL fE NI Fm 324k, HidRiknl ke
SEUR ML S ZEL WEMEG N, AON E A A SRS 7R, BT RE RE 2 K
DAL~ R4 552 9 hE A R SR AR5 21 AE AL E R

(3) W I R : PLXNDL & %% 40 b i) ZRA S m FonT Resgma T 400, B Wkt i 7E R
JZIE R RRIE D et AL, T8 Ik SR A S R IZ B R A K IR /). X S54RJE 7 PLXND1
AR 2 5 1 G R IRANLHIAF R R 4R

AW G R AR T AR YZ 5 3 PLXNDL H AL K RIA B — i8R RHE, v BRAR LI L] 5L
WIERE RIRME T B R Fln, 555 5 5 BURP IR IS T (1 4R 0 vl P Bl S R T 4K T IR I 98 1) R A A
WA R ARIER . PLXNDL AIREIERNF “ RIEMA4ELL0” X — B NS 72—
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44. HATHARKARESRRRE

RGBT PLXNDL 78 BRSO I DT RE 78, HARIT R FEEAL: H
HIXALEE 2] PLXNDL HEARES 500 AR R FERIE 50O ROARSC R, i R AR 4 i s MR A vh L
UE L AL A A T RS R R R, IR IR S BUR S W BORIZE R A, PLXNDL 7E75 38 B k4144
v T H T AR A (N BB AT AR . R DR R S A ) B AR A B i R s AR
TARRIRIZET 5N, PLXNDL FIRAREC /AR RN 77 K H5 TGF-A. Wt 55 CURIZA K B B 1)

A AR FH A B
5. &g

PLXND1 & — A2 hRERIAN I S 7 24k, 76 2P A B B FE v R FEAE T o A 90 15 % PLXND1
{102 WL T8 2 1 5 R o FRRYZ B IR R R B RSk, IFIESE T HAERRIZE AR b mRis. REA
PRHLE] M AR, (HIX — RIUIEZIPE R PLXNDL W] 8 2 752 B Ik 98 9 RN 4T 4 A0 95 B3k 2 ) — A8 il HL =
B 5T 55, FL 0915504747 7 s i Y 64K AT Rad et b i 35 DR 2 0K, BT 3 ) 50K 50 93 Aol 5 F0 9 B R AR
RBILEE R Z BT, AU 477 PLXNDL 76 52 Bsom oh RS s /e R ML, B mT g NTT R
B Stob X T P e R JER 9 P A T IR T SR AR A B T 0 R A R R

SE
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