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Abstract

Objective: To use computer software and other tools and public databases to mine and analyze the
vomiting induced during radiotherapy and chemotherapy of glioblastoma multiforme and the
gastric mucosa-related gene sets and signal pathways, and predict potential effective drugs for the
treatment of vomiting. Method: The genes related to vomiting and gastric mucosa were deter-
mined through the text mining website pubmed2ensembl, and the obtained gene set was crossed
with Venny 2.1.0. The DAVID website performed gene function enrichment analysis on the inter-
section gene set and the Kyoto Encyclopedia of Genes and Genomes (Kyoto Encyclopedia of Genes
and Genomes, KEGG) pathway analysis. Use STRING-db and Cytoscape 3.2.1 for protein interaction
network analysis and module analysis. GEPIA further determines the results of the module analy-
sis. DGIdb was used to analyze the results of drug-gene interactions. Result: Screen out 969 inter-
section gene sets of “antiemetic” and “gastric mucosa”. After enrichment analysis and KEGG path-
way analysis of the biological functions of the intersection gene set, interaction analysis between
proteins and module analysis, 52 related genes were screened out. In the end, compared with
normal tissues, the box plot is statistically significant and the survival rate difference is the SAA1
gene. There are 3 kinds of drugs for SAA1 gene, namely ALBUMIN HUMAN, NAPROXEN, ANAKINRA.
Conclusion: The use of computer text mining and other bioinformatics-related software and web-
site tools can further explore the pathogenesis of vomiting, and it can predict the possible effective
treatment of drugs and provide the possibility of improving vomiting.
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WX I 2 A 227 V25 (CT) AU I T VERT) I8 WL IR RRE[ 1], 7E 2 JE 1% Ji )5 98 (Glioblastoma multiforme,
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ARG EARR], FRPHIARZ YT G N, TBIEIRYT CT. RT MR AR APEARAG, XA 1E
2 A8 A — 2 R R PE[4] [5]. BT Fdamgnt, 2 BE AR CT. RT AN, EEBHEHGE
CT. RT¥J7. B, MRREEGYT, VR 2 Al 5.
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2. EMEHE
2.1, CAAZHE

FAMEH pubmed2ensembl (http:/pubmed2ensembl.ls.manchester.ac.uk/), T CAIZHE. KRHAK
A “1knkZG” (Antiemetic) Ml “ B ALE” (Gastric Mucosa, GM), FEHREUATE 258 5 KL K L FR[6]. 2R
Jaf#H Venny 2.1.0 (https://bioinfogp.cnb.csic.es/tools/venny/) [7]3RHUIX I NFEK LRI HE, B [A1# LA
2020 5 H 30 Ho PRAFILHIERLE, #EAT T — DT,

2.2. EMFIEMERSH

DAVID (https:/david.ncifcrf.gov/home.jsp)s& — T LI T H, DA il & 1 77 206 K & 2k R
TR DR AT, DAL — DR AW S AT AR RE (8] JRATTXT 58— 20 AL BRI AZ SR LR, H] DAVID
HHATIE R DI RE & 40T, B HEY~4 5t #2(Biological Process, BP), 4Hfid)i4)(Cellular Component, CC), 4>
Tise(Molecular Function, MF)EA & KEGG 15 5 18 #(KEGG Pathway) 7317 «

2.3. EBRHEEERML%

FA1M# FH STRING (http:/string-db.org/), Cytoscape-v3.2.1 (https://www.bootcdn.cn/cytoscape/3.2.1/)4K
PRSI ER 2k RIRI R P AR R B 0T 2 TR A ELAE FH(PPT) 4% . STRING 48 FE#E A 1 il (1 SR B0 3
P B FE S SCBRIZ 8 LS R T2 DRV PR 40 M (R Tl w] A VP A 2 1 0T 5 8 1 UM AR FH B 2191
f£ STRING ## e, Xf b — B4 RgAT i, &4 “ZMEAR” - “BEE(CD>0.90" - “FEjE e
ANMEAR” , PR R DR AR FAE A 2%

Cytoscape, I T# AW FHHEAE AR, BEAREIATAPE[10]. 81k Cytoscape-v3.2.1 H[1)
MCODE 5t PPT 4417534, #%4% “k-core =27 - “CI >0.90” . Fe&id— N BEAR K HE R 0t
I s 2 T

2.4. #Y9 - ERHEEER

¥ E—B 5K 5 N\ 3| GEPIA (http:/gepia.cancer-pku.cn/index.html)#, GEPIA j&—#F3TF TCGA
GTEx $#li 2 . SR PudE e R IhaE, HTRUERE R RE A 11]. 7E “expression DIY” HiG 2RI K 4 h
(l4F— 3R, “|Log2FC| Cutoff” Ny 1, “P-value Cutoff” HX 0.01, ¥¥EEMHAL %L “GBM” , Hfhik
U5k £ TCGA 1 GTEx ##5 F2 o 72 “ Survival” HLH 6 4% “ Survival Plots” , “Cutoff-High” . “Cutoff-Low”
BIEFE 50%, BAREMALER “GBM” , il FihZ%k K.

2454 35k DR FH LA F %4 % (DGI-db) (http://www.dgidb.org/search_interactions)#¢ & 7 NCBI Entrez.
PharmGKB. DrugBank Z5Ilfi KR 565045 E L K PubMed £L48 & M SCHREIE S 27 AN 1045 B 121
R, TEABEFH, R DGI-db SRWF 7254 - FRRIAH EAER . 5% GEPIA Wik, A 7 K1Yy
BE it ZRP < 0.05)1F K, A “Find Drug-Gene Interactions” , RIAJ 75 21 55 b FE A BAE F 254
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3. &R
3.1. XA

R 1R, MSCARIZIER R, 152 2154 N5 1R AHEHFE R, 1667 N5 GM HIEIFEERA
Venny 2.1.0 25 R 2R & 2Z AL R R 3L A 969 ML (5] 2).

Text: Mining: “Antiemetic’and“gastnic mucosa’(Pubmed2ensemble,Venny:2.1.0)

Analysis of biological processes and pathways (DAVID)

Protein-protein’interaction (STRING,Cytoscape)

Drug-gene interaction (DGldb, GEPIA)

Figure 1. Flow chart
E 1. RIEE

Antiemetic GM

Figure 2. Venny diagram
[& 2. Venny [#
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3.2. EYIEEEMSES T

DAVID i id 5 K Th e & 5 BT Rl KEGG 155880 i1, 1% P E /N BIREHATHE T, I PeHE T A
Hif 6 4~ BP, CC, MF L& KEGG Pathway, #EATHE— 050, 4R E/R: GBM MIXIEXHEST FIEEL &
I RN E g, FESEAZK, MEET - 4 E T2 WA EAER, M gm DL R g
T LI -3 -3 i (PTI3K)-Akt- 7 TH A5 2 BUK 1) mTOR E & #)(mTOR)E 5B B (4 3).
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Figure 3. GO diagram
3.GO

f$E SAA1 #[F (combined score = 0.932)7EN, Al GBM MR A5 KEGG Pathway e H <L KA
314 H, KT 2R EGFR)ZE B 1) H AL R AE AT 8 5 GBM R Mg 4 5% % CDKN2A, RBI,
TPS53 S5 e 2= DR 1 98 4% DA S W 1 Bl Rk 70 B (AR LMD(PTEN) 2 5 1) 52 K B SRR U (R TK ) 15 53 % ]
Reth 25T GBM MIIEM[13]. KEGG M, 4iMF - 4 E 72440 BAE S SAAL 325 RIER
MEAE[14][15], B4R, SAAL 7E GBM WIIER 2 3 7 XE A5 1E FH[16].

3.3. EBREEERML%

STRING WA S IR AL [ 45 AT B A I - R A BRI & b, R EoR: BB AH BAEH
W25 A 568 AT AT 3920 ML IER:. 5 GBM SAHSKCIRT 10 NN : BAKE 1 (KNG1), Mm%
Tk KIR(AGT), HEEIKSZARFPR2), MIEENIRE T AL(SAAL), FER4IMIATA T 1 (CXCL12), B
H Al (ANXAL), #5&5ZK(CASR), HIERKLIMEPMCH), W E 1 (EDNI1), BiLHF(C-C HIT)
BifAk 4 (CCL4). FIH AT AL ThAESR K ) Cytoscape B[ 17], G 5K 5 A B %5 41 9% ) MCODE #&tk,
TN 52 AN, MR 847 N(E] 4), BT T — 047,

3.4. #19 - ERHEER

FA1#IE GEPIA [ Kaplan-Meier 77358 1FE T E—2 Cytoscape ' MCODE fHRFIEEHLE, M
ADRA2A. ADRBKI. AGT. ANXAIl. SAAl %, MIHIEMFEE T Al (SAAD)FER &M ——AIIE &4
A E, HEER, RIEBERIE ST HZER( < 0.05)FEK(H 5). SEFHLMEL, SAAL £ GBM
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B EEL, I HATERLogrank p=0.019, p <0.05) B H Gt L.

Figure 4. PPI network diagram
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Figure 5. Box plot and survival rate difference plot of SAA1
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FIFH DGIdb Wi 7E 266 R T 4E % SAAT R O AW & R Ih s IEEWF &t B925%, 35 3 Fh(E 1), 251
& ALBUMIN HUMAN. NAPROXEN L, ANAKINRA.

Table 1. Summary of potential drugs for target gene therapy of vomiting

= 1. SR ERETTIRM B AL SR

Search term Match term Match type Gene Drug Interaction types Sources Pmids
SAA1 SAA1 Definite =~ SAAl  ALBUMIN HUMAN HUMAN Drug Bank  17139284[17016423
SAAL SAAL Definite ~ SAALI NAPROXEN - NCI 1729367
SAAL SAAL Definite =~ SAAI ANAKINRA - NCI 1717568
A} N
4. Wi

GBM J&—Fp il . RUBAL . I BEMSAHCH . s WA R R e iR, TS 3E% 22, 111,
IV ¥ GBM i@ HA —EWIATEIE . RZRMENE, A E K, 5 FAELFFEN 4%~5% [18]. BT, XF GBM
MRFNLGITI R O RS 2, W RBIZ AR, O LRSS SE, 52087 BT ER i 29t 7.
AW FEAE AR 2 FEEE i N SR, R AE M5 B3 DL R SR R T BEVA 9T GBM JBULIT
JEMRIE RIS TEZ ), AR ATRe A —E N TIEIR, AR )5 Saut Fi et — AN R BUT sy 2.

TEARWF T, FATTdId pubmed2ensembl K2 AH IR, Venney i S8 LR R4 . X Fh S FH AV
S22 TS EL R R 3 R R A A AT SR AR IR A AT, TR SR ENAIT GBM 5 A MK I f) G S [A]
FHOR G 518452 LA ROR LI 25 19]

KB bk < BB B IS ERINEE R 969 4. St IR E oM AL, HEAERT 6 (1) BP
A0S TR ARG A ARS8 DL R A0 B B A D% . CC KR 5 L Ah X | 40 i 3R 18]
AR TRFEE. AR —MA . MF 524G, dRFT2das . gl Ett. MREES
gy, WA KB TIEA . RAHE, SAAL 51T GBM % & AN & B A e (O FE B, A
NEFEFRE RN B 5 IEWHHAL )G, FAEVERNSH¥2%5. KEGG MEBOHridrmmm. i&
MANKGE . & AR - @, gim 1 - iR 72 BEAEH . 2. TNF {5 5 i DL
PI3K-Akt-mTOR {55l A it 2 5kid 2. GBM X5 PI3K-Akt-mTOR 4% LA K& TNF {5504
K. DAHMTEY: PI3K-Akt-mTOR £ GBM FIZIABA K. BI5E. /b ARIAT v, $k 355 E 24k
FH[20]; TNF-a AT LA AR 38 caspase-3 @45, f21E GBM 4UBIRT:; BEKF IR 5K B TNF-«
AT DU 2R R 2R AR HE GBM T [21]. Rt LG5 R aHr, FATATLAARAL, V697 GBM i fE
SERM SRR, JEE AR, SRR ZRE SRR,

A TR M 282 17— 2Bk th B A G A I E R R . AR AGT %
kAT RE S B R BT E A 9C[22]; FPR2 LU ANXAL Al HENS T GBM 12 %8[23]; CXCLI2 ] gl it
Notchl & 5@ E GBM Mg T2y BIFEHr /b fEA[24]: EDNI ££ GBM 1 2 LA H 43l HI 5%
SHIIERAFTE, 5 GBM (1] EDNRB {5545 %, 4EkF GBM Mg T4l e 1L £ [25]

SAAL NUAKEZG . BB S, FEHFIE BN —feEgR st a®EEEn, 2
TSR BB =FE AL (SAAL, SAA2, SAA3) SR I KA KR 1T/ BTE. =28 LU LM 7 2 AH
K[16][26]. i} 5E 8 PCR 45 E7R: GBM 1 SAA1 mRNA ()5 2 & T &i(p < 0.0001), S 4k
HriE7n GBM H SAA 2R, HIR GBM 1 SAAL SR SE M4 B AR EMSNE, H, SAAL
5 R E J AR S 3L R 2 TR A2 AE IEAE 5% (T: HIF1A, CD163, CXCR4 Al CXCR7), 5 1. IV KA
R RS R IEARR[27], HHZ5 T GBM ML M. KWLk, SAAL #H FIVERT 58t
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AR TR 7, e B, Mo, FLEOE. FENBESE, JHMEATUEREA16]. BT, MAA A
Fi GBM JULIT JEknE 5 SAAL BRI Z AR &R, H, X — MR 20N, ERH—2ua, L
Ja R FE AT L2 O — R XA T .

TR AW AT B, £ RHREEE R SAAL, HETH 3 ANBRIFI 2590 0] LG YT, BT A 2% (H (Albumin
Human). 2535 (Naproxen) F1 5 #5 (97 25 (Anakinra). X =F247E GBM WXt 7K, BEfRIE, A
CAAE A3 B 72 5 1A

5. &t

LR PR, FERXIBE T, FATSH AN B A UL AR MG, A SCRZHR 5k AR
EIRe T L KEGG I EHr, @57 7 520 NS A - 8 A BUH AR R 4%, ﬁ**ﬁﬁ%Eﬁ
ARG A ERAERE R, HATHIE T ATREA R8T GBM i K MKIE K25 . X L2502 75 BEA
A5 1777 N - a7 0 B G o 7/ o/ AT
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