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Abstract

Objective: Use computer software to mine and analyze the published databases to determine the
genes, proteins and signal pathways related to Oral mucositis (OM) and wound healing, and to
predict and explore potential drugs that may be effective in the treatment of OM. Method: Through
the text mining software pubmed2ensembl, the genes related to OM and wound healing were
identified. After de duplication, their gene intersections were screened with Venny 2.0. David
enriched and analyzed the gene functions of the genes and the path analysis of Kyoto Encyclopedia
of genes and genomes (KEGG). String was used to analyze the network of protein-protein interac-
tion and cycstcap was used to analyze the module of protein-protein interaction. Gepia further
screened the results of module analysis. Finally, dgidb was used to analyze the drug gene interac-
tion. Result: After text mining and de duplication, 372 intersecting genes were obtained. The bio-
logical process of these genes was analyzed by function enrichment, and KEGG pathway was ana-
lyzed. Through protein interaction analysis and module analysis, 37 related genes were further
screened. Three genes with statistically significant difference between box plot and survival rate
were screened out. Finally, 38 corresponding drugs were screened out. Conclusion: Using bioin-
formatics tools, such as text mining, gene function enrichment analysis, molecular pathway and so
on, we can find potential drugs for the treatment of OM.
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HE: FATHENRAEX B2 AT ISR ERTIZImM ST, #e 0 ERER (Oral mucositis, OM) 5
ORAMHRHER. BAH. S5EK, SHEITOMWREE R KB YHATRWAFRE. Fik: BE
AIZH I pubmed2ensemblfiE 50M. 4 O R AMHKKIERE, 2E)E, FVenny 2.0f &R K
A4, DAVIDX REREFBHTEHENGEH EEM TR RAERSEFHA TR L (Kyoto Encyclopedia
of Genes and Genomes, KEGG)3& BT, #FSTRING Y BEEL RS TEARK - EARMAE/EAKME
5+#7, CycstcapeHfTE B - EH A EEAMER ST, GEPIAM—SIHEBRSTNER. &)E,
fEFDGIdbFHAT ¥, BIEY - ZERMHEEANER. &R B XABWEER, BIA32IMTE
FHE, WHXEEENEYELERITIREESN, HOWKEGGER, BIEAK - RAKMEEH
TR, BE—BIFIE 37 MERER . i A RBESEFRANFES T2 EZR3NER .
BE, Mt S52ZXIMNK38FEY. 4ie: MHXAEHR. BEIIREESM. 2 FRESEYERE
TH, WURIBTERETTOMPZY, RLIERIEBALST B BT R ERRE THHNERE.
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FE U AN - EARMEER, SR BEER25%, 3245677 OM FIiZ& & .
2. FREH*E
2.1. XAEZIE

{ ] pubmed2ensembl (http:/pubmed2ensembl.ls.manchester.ac.uk/)#E 1T LA IZ 4, FEE 17N “Oral
mucositis” F1“wound healing”, £ 2 HAHCHEE A J5, {4 H Venny (https:/bioinfogp.cnb.csic.es/tools/venny/),
U E AL, RAFIIER S, 4T N — B8 9 H .

22. BERERSH

DAVID & — MG T 2SR o TRIAEYE B8R E, $&4t 7T RHBER, O RS%
CEA AR ThREERS B N DAVID (https:/david.nciferf.gov/home. jsp)#EA T3 K & £ 001, GLFEEY
¢34 F (Biological process, BP), 4l %4 (Cellular Component, CC), 4 FIJEE(Molecular Function, MF) LA
S KEGG 15 518 #(KEGG Pathway) 7 #r . AT RAF B 53847 T BP. CC. MF. KEGG Pathway 77
1o

23. EAR - EAREEERMEH 24

¥ b PR EESITRBINE R STRING (http:/string-db.or)#EAT 8 F 5T - 2 5 AH ELAE
255301, STRING #24t 7 — M EET PubMed SUATZIREE . SCIHE LA S B & 2B EEBHIR IK T 6
R AT R A B (B )R R AR AR e “ZRERR” - fJ& “Homo” - &K - WEEARBKX
() 7K P N 8% =1(>0.9) Rk AN 1 2 1 o

N4 Cytoscape (https:/cytoscape.org/), FAFERHLE, T#IFiz/T MCODE. STRING f&dk, Bk E
PINERINKE, B K-Core N 2, Node Score Cutoff ¥ 0.2. Cytoscape 7= —3& T Java K CIEACHS (17 9
AT, PR A TR L. AR - EABER MG ES MY BRA K. wF
Nodes 73778 37, 33 BYEE A B BAE AR, M@l iifbmes. gs OM % UIAHICH] Nodes 2 37 1
Bt Shared Name, A7, FJEHEAT N —200 4.

2.4. 7549 - EEMEEIER S

B b — DR R R EAE NE A S, T GEPIA (http:/gepia.cancer-pku.cn/detail.php), 7E
“expression DIY” H G R IR E P RE—IER,  “|Log2FC| Cutoff” 4 1, “P-value Cutoff” H 0.01,
Ha G U PR BA BEIR AN “HNSC” , A RIFILEFE TCGA Al GTEx #dfa e £ “Survival” B
e “Survival Plots” ,  “Cutoff-High” . “Cutoff-Low” ¥Jik$% 50%, s 54 20k 35 Sk 30 3 oIk 4
Mg “HNSC” , e EAFHZR A .
FIH DGIdb T E(http://www.dgidb.org/search_interactions)iE4T 254 — & K AH AT H 4347 - DGIdb .55
7 NCBI Entrez. DrugBank. PharmGKB &¢Il AR i35 24 7 LA &2 PubMed CL48 k3R 1 SCHREE & 27 M
PEEE B R BERIA T A MR B A Gt 2 2 7(P < 0.05) 1% A, 17 Find Drug-Gene Interactions”,
RIAT45 21 5 b B RAH BAR B 2459

3. &R
3.1. AR
W SCASS T, RMEEERNE, 5 OM HIZEMFER A 803 A, H515 1A HIZEM A 1409 AN JEA,
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Figure 1. Venny diagram
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3.2. EEYIBEEE R KEGG 2 BREENT

M DAVID f5ER D RE S i DL RS Sl oA, % BGeih 22 381 P E /N /NBIR I
HeF, HEfERTLLAI BP. CC. MF DA K KEGG Pathway {7 : A L0 BRI S SAR B80S, (Em e 7
- YRR 52 A AH B R I i (] 2).
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Figure 2. GO diagram
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3.3. EEREEER S

HM STRING, A2 8RILR AT B A - A B AR, 520 E A B EAE R R .
3RS 370 N, A7 2 DRNEAERE AN - HABAAIIERRMSZ. S Cytoscape FAFH
MCODE #EATHEHI T, HEA B — R /08 37 A F B AR I B 246 SRR 3 2 5 4
BT - 4R PRS2 AR ELAE S 5 il B AT R (8] )
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Figure 3. STRING protein interaction network diagram
3. STRING ER R EERMEE

Figure 4. The most important modules in the protein interaction
network
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3.4. EA - HYHEEIERFE

7E GEPIA 1, fifi i Y CSF2.MT2A . LAMC2 3t 3 AN JE A, 45 20 A A7 2635 Giit-22 2% (P < 0.05).
B CSF2 (14 5)« MT2A. LAMC2 7&K SR IR AT T J§ OM Hh R IA/K-F W & T IE R H 2, A Afr R ]

T AR
o | Overall Survival
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Figure 5. CSF2 box diagram (left), survival curve (right)
5. CSF2 faNE(X). EErE&E#H)

FIH DGIdb T EAELK R T 4% CSF2. MT2A. LAMC2 =AML O & [ ak 3% IEZERE 9T Fh i 25
) 48 Fr. X 48 FhELFEA ML KPR Z0W . R . PURTEAY. S IHIFSECE .

Table 1. Summary table of potential drugs for OM treatment against target genes

1. $HEREREATT OM HEERIILER

G5 LR 2 HKeIR pmids
1 CSF2 PERFOSFAMIDE NCI 1283360
2 CSF2 ACLARUBICIN NCI 7689127
3 CSF2 AMIKACIN NCI 7540696|8158029
4 CSF2 CYTARABINE NCI 8819077/8450676
5 CSF2 DIAZIQUONE NCI 8617583
6 CSF2 BCG VACCINE NCI 12126899
7 CSF2 BECLOMETHASONE DIPROPIONATE NCI 9230235
8 CSF2 CETIRIZINE NCI 16783450
9 CSF2 CILOSTAZOL NCI 15744080
10 CSF2 STAVUDINE NCI 2538549
11 CSF2 DITIOCARB NCI 1381236
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Continued
12 CSF2 EPIGALOCATECHIN GALLATE NCI 9000119|15637567
13 CSF2 ETANERCEPT NCI 12906870
14 CSF2 ALCOHOL NCI 16272341
15 CSF2 FAMCICLOVIR NCI 10522033
16 CSF2 FLUTICASONE PROPIONATE NCI 10433509
17 CSF2 LACTULOSE HYDRATE NCI 11355146
18 CSF2 MECHLORETHAMINE NCI 10640980
19 CSF2 METHIMAZOLE NCI 8836317|7991239
20 CSF2 MYCOPHENOLATE MOFETIL NCI 16029632|12974756
21 CSF2 MYCOPHENOLIC ACID NCI 9822358
22 CSF2 VINORELBIN DITARTRATE NCI 15934496
23 CSF2 NORDIHYDROGUAIARETIC ACID NCI 2453577
24 CSF2 OMEPRAZOLE NCI 11100337
25 CSF2 PROCARBAZINE NCI 10640980
26 CSF2 ROQUINIMEX NCI 9811314
27 CSF2 SODIUM SALICYLATE NCI 10574634
28 CSF2 STAUROSPORINE NCI 9359403
29 CSF2 STREPTOZOTOCIN NCI 16342200
30 CSF2 TEMOZOLOMIDE NCI 12610499|16100942
31 CSF2 TERFENADINE NCI 8836342
32 CSF2 TETANUS TOXOID NCI 8704175
33 CSF2 TICARCILLIN NCI 7875147
34 CSF2 TRIFLUOPERAZINE NCI 1690578
35 CSF2 VINBLASTINE NCI 10640980
36 CSF2 KB-003 ChemblInteractions
37 CSF2 MOR-103 TdgClinicalTrial| ChemblInteractions
38 CSF2 REGRAMOSTIM TdgClinicalTrial
39 CSF2 MILTEFOSINE NCI 1555249
40 CSF2 ISOPROTERENOL NCI 9730867
41 CSF2 NAMILUMAB ChemblInteractions
42 CSF2 IDARUBICIN NCI 8915668
43 CSF2 INDINAVIR NCI 10479132
44 CSF2 INTERFERON ALFA-2B NCI 10522033
45 CSF2 MT-203 TdgClinicalTrial
46 MT2A ALCOHOL NCI 1733046
47 MT2A ACETAMINOPHEN NCI 9570328
48 LAMC2 OCRIPLASMIN ChemblInteractions
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4. #ig

e HE L AEREE N KH ILHRBE R, FHELH 600,000 BHHEREGI[3]. K HON LI SR 20D
J% (head and neck squamous cell carcinoma, HNSC), 3] HNSC FIVAY7 & % K AAIT « BUTESE &1 5%
BIT . BALITIE, ARZHARKN, LLOM fAH e X HERIE R 1AM 25955, &
ZJEHETRN, AN SR AE X LU 7 R 1 Atk b, AT ORI T2 IR, R ADE B0 Wuhss
TH, XAREIARIT OM FIZPAT IO . S TNEE RIHA— 2 = BOIRIRH 2504E, (1, wI{EARA—
ANRETTH, LG W AR B .

AM TR T R B SR R A A, AT SRR AR AR R, #RoR OM S5 A Al Re
IR HFR([4]. FIAH pubmed2ensembl X CLZAESE T, 5 OM. 15 G AHK R REATIE, H Venny
IR R A 2, 3L 372 AR

AT B — 2D il A2 AT B 372 NIRRT R B 0T, KIS0 E WU R
VRN A R B SRR A OG SRIEHRE T AKET, SAMBRETFRE LR EKE T2
RG-S TOIREAHG: SHAMXIR. MBEERIEA K. KEGG S £ 70 M4 R/ vl 5 5 41 i 5]
T - HRE T2 ARG S s A, AR SRR E A 2. R T@ASEA . W, FATIA
N, HNSC JBUTT J5 1 R 2 AL B %, WA Z R, EE. F 58,

A4 2@ STRING. Cytoscape 734785 A BUAH ELAE N4 o081, #E—DiiiE 5 OM 1R o &
IR, AR EE AL . 208 GEPIA PR IXIfIE, fm, SEEEAf € CSF2. MT2A. LAMC2.
CSF2 NEWAHMEZERBHA TR —0, 257 Z2MEERNKERE, WBOERE, &EWEES), 1+
o 2 A% 1 IR i R CSF2 2 f B R ) BRI BE IR 2 —[6] [7] [8]. CSF2 i AT S /NI o S AR FE i, 38
PR 8 S A PR ) AR K 5 1R 28 (5], MT2A & JEmm A —2, 5EERMAMENEE L, IRk
) MT2A AT 2 Fhog 0 A2 (8] (9], FIRE S & @i I(MT) (2t A0 fsbsE . rid - AE A <[10].
£ Martina Raudenska %5 N [FHF 704, {ESE MT2A 5 HNSC 04 2 1IEAHIE, HNSC H MT2A [T &
TIE 554021, DutschWicherek 55 NI 78 45 SR R B U AAAE MR LS5 46 RE I, R S5 2H A MT2A IR 2 T
JENAZ11]. LAMC2 RUZREER B 5y-2, AR LAMC2 {ERIZR 4 HAR IS hmRis, S
PEHCIR B 003G 5 . B . SERERE 0 o0, JE I S A AR T B S 1 R 2 SR A R 2
REJI[12]. LAMC2 FIAF7E W] REXS N ) L 38 #i0 48 BESH IRJRE SE 26 13], LAMC2 Rl Re 255 i IR 20 e 1) 2%
LI A AR AL, ] LAMC2 [3RIE, n] FRAR O s Stk gn Mg o s Tai iz 28 1o e

DR - 25 o AT, EEOTERIERI 259, RAMRRIAN AR AUE 2, XL, K DN AT
IR Z 4, WOBOREREI B, Kk b, et RGN, &, S0 259K N T8 TT Sk 305
ST TG OM.e SR &AM RVE, AT UM TIX S 2k, 22 mi0ias7, XA R, mTRER
BERREZANER. EA. B5IEEE[14] [15].

ZE LR, AW SO TH, @z arist s TR R, FIRAEMEES TR, Tk
A& B LSS Sl B o0, @SR SR BAE 2%, I e 280t Hh i DD B ], R BIVE A 1K AT
BEAT AT SR AL ST 5 O D I B A 250 . ek, IREEZGMIE A R, )T AL S DA K I
PRARIGIGIE o

SE 3w
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