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Abstract
BACKGROUND
Gastric cancer (GC) is one of the leading causes of

Baishidenge  WCJD | https:/ /www.wjgnet.com

cancer related death worldwide and the most frequently
diagnosed malignancy of the digestive system. However,
the factors related to GC prognosis are not clear yet. In
this study, we investigated a potential biomarker for GC
prognosis through bioinformatics analysis.

Alm

To investigate the transmembrane protease serine 4
(TMPRSS4) mRNA expression in GC through data
mining of the Oncomine and Kaplan-Meier Plotter
databases.

METHODS

TMPRSS4 gene expression in GC was investigated and
compared between cancer and normal gastric tissues in
the Oncomie and Kaplan-Meier Plotter data platforms.
The survival curves were drawn to compare the
survival time of patients with high and low expression
of TMPRSS4, and to explore the feasibility of TMPRSS4
as a prognostic molecular marker in patients with GC.
Meanwhile, the clinical data of 50 patients with GC
treated by surgery were retrospectively analyzed. The
expression of TMPRSS4 protein in these 50 patients
with GC was examined by immunohistochemistry. The
correlation between TMPRSS4 expression and clinical
characteristics was analyzed.

RESULTS

The Oncomine database contained 185 datasets on the
TMPRSS4 expression in GC, breast cancer, and other
common cancer tissues and corresponding normal
tissues. There are 10 datasets on differentially expressed
TMPRSS4, of which 9 showed highly expressed
TMPRSS4 in cancer tissues, and 1 showed lowly
expressed TMPRSS4 in cancer tissues. Hierarchical
cluster analysis showed that genes co-expressed with
TMPRSS4 in GC were LAMB3, LAD1, ANXA4, etc. The

2019-10-08 | Volume 27 | Issue 19 |
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co-expression correlation coefficients of TMPRSS4 with
LAMB3, LAD1, and ANXA4 were 0.57, 0.51, and 0.43,
respectively. TMPRSS4 may have similar functions to
LAMBS3, LAD1, ANXA4, and other co-expressed genes. In
the Oncomine database, three gene expression microarray
datasets were used to study the differential expression
of TMPRSS4 gene in GC tissues and normal tissues. The
results showed that the expression level of TMPRSS4
in GC tissues was higher than that in normal gastric
tissues (P < 0.05). Kaplan-Meier Plotter analysis showed
that the total median survival time of the high and low
TMPRSS4 expression groups was 22.0 mo and 32.6 mo,
respectively, and the median survival time of the high
expression group was significantly lower than that of the
low expression group (HR = 1.31, 95%CI: 1.09-1.57, P <
0.05). The median disease-free survival time of the high
expression group was also significantly lower than that
of the low expression group (13.87 mo vs 22.40 mo, HR =
1.27, 95%Cl: 1.03-1.58, P < 0.05). Immunohistochemistry
showed that the positive expression of TMPRS54 was
correlated with vascular invasion. The percentage of
TMPRSS4 positive patients with vascular invasion was
significantly higher than that of TMPRSS4 negative
patients (P < 0.05).

CONCLUS/ION

Compared with normal gastric tissues, the expression
level of TMPRSS4 gene in GC tissues is significantly
up-regulated. The high expression of TMPRSS4 gene is
associated with vascular invasion and a poor prognosis
in GC patients.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Gastric cancer; TMPRSS4 gene; Expression
profile chip; Oncomine database; Survival time
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. TMPRSS4EERBINRIA M ESEE SR EF-OncomiefKaplan—Meier PlotterfiiBEDHT

BERAEEHFAGHRHOX R,

Ti%E

EANAZHEOncomieF=Kaplan-Meier Plotterdk#%-F & +

TMPRSS4A R F ik 5GCA X AR, SF AL
BT LB R A A e EF B 4 ,,\TMPRSS4}€E
EmRNAK KK REHLAEEF. oh A&

ffxTMPRSS4m4&fx$%%‘if}ﬁﬂm B E ST, ’h&
W TMPRSS44E % GC ¥ F Tz \%ifwa%éﬁT

[ BT, talfﬁ'ri/\#fr%rh JFH950%GCEH 11*
TR, KR IR A E AW 504 %‘f 2847
TMPRSS4% & 09 kW L, S+ W TMPRSS4 %485
BB RAFAER T A ARk

=R
Oncomine# 3% & b 2L F TGC. LIRS % LAY
JG LR LR b 2 R B LA P TMPRSS4 3R £ %) Rk
AR KB IEREI185T, AP AEZFEKXI0T, A
IR AE T IG LR LA P Z Rk, A 1PRAERT J5 48 2% P AR R
ik, B R EEREESI BT, TMPRSS4E P &
GCY 2 £ X L R ALAMB3, LADI, ANXA4
%. TMPRSS45LAMB3, LADI, ANXA4%) 3 %%
A% ZF 5% 40.57, 0.51420.43. Oncominedk & &
2R A RA SN B R TTMPRSS4A R
GCéﬂmle—_"”éﬂ,,\“F%#iL,é’ﬂffm 2R A A
R R TEGCAL P, TMPRSS4% ik K
%mﬂ—‘i%‘ A 2127(P<0.05). Kaplan-Meier Plotter%
M R TMPRSS4 3 /K& A 40 % P AL A 75 0 18] 55 3)
#22.0 mo#32.6 mo, & &k B FKTAKEA A
(HR = 1.31, 95%CI: 1.09-1.57, P<0.05). &1k k4
“f’hﬁv’%ﬁlﬁ%i@ﬂj‘ 18] 5% 422.40 moF=13.87
mo, & & A4 2 F K T A L Z8(HR = 1.27, 95%ClL:
1.03-1.58, P<0.05). 95404 2~ TMPRSS4Fa £
BN AT AR B IA KM, TMPRSS4
FEI'Ii LY IBAZAC S T 2 T & (P<0.05).

&1t

5 B B askis, GCAL P TMPRSS4A FmRNA
KT R LR, A HAAE EFGTUS R RAE
%, B3 R GA B M IRAZAC f B Y 82 5.

© The Author(s) 2019. Published by Baishideng Publishing
Group Inc. All rights reserved.
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TEAASHED, B 22 5 R 5 (1 liff4(transmembrane protease
serines, TMPRSS4)iT K AT 2 Pl o 200 555
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FEGCH I RIB L & F 5 B TS 1)k REEA G,
BRI b, BRATTRT A 0% 255 (R R 0k 5 PR AT T 429, R
TMPRSS#EGCHI S IEH B HL 1) 2 73R8 M
HBHEEANRAR.

1 SRIRSE

1.1 A 1 HUE R 2 £ E Oncomine MK aplan-Meier
plotter{E AR BRI R. ik R EdE 2R o T
GCEHF AL B 44 H TMPRSS43E [mRNA)
RGN I L SUNE W H A rh R B E . [
B [0 AR 7K TN R R B AR VR ST S0 G C 23 AT AR
GORY, AT BB 2337, 5 SRR E: (1) FARIGTT
IGCHEE; QYWEALRY) SO e, Q)G HRUESL
NGC; @ARATARIATHH BT L ADiaIT; (5)8E
HEWFAIRINE B R, HEMKT A RERESA6
HIFE A2 HeE.

1.2 7 3 B S BATHE B K ) i Jg 255 TR 3% 08 098 o
Oncomine 43T TMPR SS45E RIE £ Fh Jf e vh o2 T AF
TEERRIE, SREHTGCEE AU IEH B 440
TMPRSS4IER 2 1500, BRIZ48 IR = 46 (DA
JEAL: B, Q)HZUN B IR Slvs IEH 4 (3)
BPERA: mRNA; (4) B &M P<IE-4; (5)ZRFIEH )
KF20%; (6)FEKHEF: 7710%. 2} )5 F]FHKaplan-Meier
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Plotter {4 T G 42 TMPRSS4Z R 1 Fr Hddig, SR J5H)
FAELR I3 M A 220 GC B TMPR SS4T R IE A 47
M2k, T TMPRS4SRRRIB UL B3 Tl 5 & S AFE £
S, LT AR I 50IGC U IR AR 2Rl K
FA A LM 2B A S0 £ e L P TMPR SS4 R
A TE I, T TMPRSS43535 5 B3 i RARFE
FEATAEA S, e 2 A AS DU AR R 2D BRI A T

it A0 Oncominedh 2 v o XM TMPRSS4
Foik 7 5 B NP<1E-4; 2 Rtk G >215%; £
RIHET N AT 10%. A9 NHTF T8 1 S061G C i3 Hdf /3 i K
FSTATA 10.08F 56 %, 1T BRI Fimean+ SDFIR,
21 ] EL R FIAAS 365 HHECR R R, dLIRR F y R
A7 BT A A7 28 33T Log-rank A8 56, P<0.054
G ER.

2 B8

2.1 TMPRSS4 & FmRNAE I J5 5 SE 5 40 28 v 64 H 4k
F A Oncomine#i e hILISSR T GCL FUARIE S I
Jifygg 40 21 55 06 B2 1E H ZH 3 TMPR S S411 22 5 R TE M 9%
PRI 185T0, H A A7 AE 22 S 3RIK 1000, A 9T /e it e
ML RIS, A T IHE MR 2 PRk ().

2.2 TMPRSS4 B M7 7 5 At K B 2 & 5k 547 &
155 B BT I RB B IRER DT BIR, TMPRSS4
RERMEGCH BIMILRIAMEREGLAMB3. LADI
ANXA4%:(B2). TMPRSS45LAMB3. LADI. ANXA4
FFEFRIE A IE R B0 0.57, 0.51H10.43. TMPRSS45
LAMB3. LADI. ANXA4ZSLFRIEFERNIEDRE LT RE
FAARUE. BRATR FASTRINGE M ST 115 5@
A, S5 TR TMPRS S4F I E A L EEF T4
PR3 5 0 R A OG5 S il (1513).

2.3 TMPRSS44£ B I 3 49 F &% OncomineZitdiz 2,
A 2T R K0 B K T TMPR S S4ERTEGCLH
5 IEH A AU 2= F Rk i 7l (B 4). 2003k R Rk
O B R PRTEGCH LR, TMPRSS431E/K - T
1EH B H2(P<0.05)(5).

2.4 TMPRSS4 31k %5 GC#% % % & 447 Kaplan-Meier
Plotter${di i, TMPRSS43%155GC B A 8t 3k
177 2R ECox[EIA M, FECox AR, 31414
BRI 1. PRSI, Laurensd B, YGI7 J7 % K iR
SRR SR RN B[R —AME A, H 2] | TMPRSS4
AR RIE A A 2R, i EHR, BS. R ER,
TMPRSS4 IR A A AL A AF B (8] 7351 M22.0 mofil
32.6 mo, EFIAH R EH L TILRIE MR = 1.31, 95%ClL:
1.09-1.57, P<0.05). 1A 20 FR A TG 5000 3k i 2B A7 e (1)
43 51°822.40 moAi113.87 mo, HFRIELLEFHK TKEEZE
ZH(HR = 1.27, 95%CI: 1.03-1.58, P<0.05), Kl6. HHEGC
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Disease summary for 7TMPRSS4

Cancer | Cancer vs
Vs
. normal

Analysis type by cancer >
-
o Qo
[Shre]
]
O <

Bladder cancer

Brain and CNS cancer

Breast cancer
Cervical cancer
Colorectal cancer
Esophageal cancer
Gastric cancer

Head and neck cancer
Kidney cancer
Leukemia

Liver cancer

Lung cancer
Lymphoma
Melanoma
Myeloma

Other cancer IT
Ovarian cancer
Pancreatic cancer
Prostate cancer

Sarcoma 1
Significant unique analyses 9 1 1 2
Total unique analyses 185 270
1510 1051
EREOCOOE .

%

B 1 TMPRSSAEREMRNATEANE 5 IEE AR PIEIARIA.

FH ARG W B RN BEAT T AEAF BT (R ZHC ox [ A 43
Mr(FRATTE B3 Rg 73 B . Lauren/3 B, 6975
5 B o AR B S R 2 0 B[R] — MR AL ) FRahl T
TMPRSSATARFIE AT Hh2k, HTHHR)(ED).

2.5 TMPRSS4% & £ GCLL L P 84 & ik Bk R & 3L
TMPRSS4H [ & B3R5 T 40 BSR40 M i, FEAR 4
Rk, B7. S0BIGCHEE T, TMPRSS4BATERIEH 18
i, BREZEH36.0%. TMPRSS4FATER X 5 B IR
PRRRAE QORI R0 MR e BT ST BAH O
(P>0.05), SR TMPRSS4BAMERIE S B3 IR 2 20
M FBA N, TMPRSS4FAM: f835 Blsg (20 1M % Ltk
7 = TP (P<0.05)(32).

3 i
TMPRSS47%— e TAIMfE - A R 2 F R EA
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BRI 2R . 1% HTMPRSS43E K 4wfid, cDNA
4 K4.1 kb, IUE TN NTMPRSSAE 2 Rk fifgg v
EWERIL, M EEE. ARE. MEEY. 2%
SRR o i AL VAR TMPR S S47E A1 B i
W )RR K IR X, S5 R IKILTMPR SS9 3Rk &
HSERAAFRBART AMERIAE, $ERTMPRSS4E
FInl e S5k B PG A RA K. %R
G AL DT VIR BT T TMPR SS4 T AE /N 40 o Jili e o £
FEIRNE Dl S 5 I 20 S UL A A I R R, WA
PEIRTMPR SS4 5 [ = 20k 5 e v I A7 5% B35 38 v J2
e Bk R VRN FE A 5. TMPRSS4EGCTHHIFRE EH
HASHIE T, H K 2 R g% LK B q PC RS A
TMPRSS4HFmRNAS 8 (AR IA 5 B I RN
JERIKR R, HFEARREUN, TOIEAT M A, 7
i, S AR e = AT, HARME I TMPRSS4EE R 5%
EAKHERAR, BEANRAAAE—ENZER. ik,
TEAKIEFTA, FRAT I8 b o AH DI R0 5 e A T 45 dh
S0, T TMPRSS4EGCHA S IEH B UL P E R
Tk R BEE LA KR,

TR R TE S oA il Rl SO B
ERIEEAT A TR R DU R AT s [T o B AT i v L
KeJa FAERHCEIEEE, PTHT G SR NI TEARTE AT
i, FA T4 Oncomine K aplan-Meier Plotter (4 - & H
EAFIIGC TMPRSS45ERF R B HAT 72498 F 54T,
g R NN IR B AR, GCHLHTMPRSS4%: A
mRNAKIEKFHE L, KERESEENTEAR
A2, Himdik & MR RIE I L5 . TMPRSS4
FIEFREARGCREHE TG A R FIMSLfER R &,

Oncomie ¥ i 1 TMPRSS43: FImRNATEGCZH LR
FeA T, REZHEIERIE, WHTMPRSS4IEFTEGC
HIRAER R T RERAE T EEAER. SR, H iz
B R A0 B A A R NS . SRR R R,
TMPRSS4E:REGCHL 5LAMB3, LADIEE:FAF
EHLFIL, U TMPRSS4. LAMB3. LADI VW] fEfEGC
A R B AAR A= ThRe. Bk, $é7n BIRFER
A REAFAH S IR (5 S im .

M2, TMPRSS4{EHEGCEE 2 MR 4 b &
Fik, 5 BETEA RAHX, "EATNGCAR G EZ K
R R R bR 4.

i 25

IRE=

¥ (gastric cancer, GC)/&VHIL R HBNFH IR
2z —, HatFaE NS K. GCEE TG S5 M)
W PR ERSRAL, JRIT RS 2 RR A K. Ak
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R 1 IMPRSSATRIR S BE BEGRPRNEGIEFMET LB DT

A% 'EIE?;TO’ S HR(95%CI) PE %ﬁﬁﬁﬁ%g((nO) HR(95%Cl) PE
BREx BFRX BREx BFREX
I (n=69) 93.2 487  1.52(0.57-4.10) 0.40 93.2 30.0 1.64(0.55-4.90) 0.37
S l(n = 145) 28.7 57.13 0.57(0.29-1.09) 0.085'  25.3 39.3  0.69(0.38-1.28) 0.24
M7 = 319) 255 35.1  0.68(0.51-0.90) 0.0074' 195 343  0.66(0.46-0.97) 0.031
Vin = 152) 17.43  13.00 1.20(0.81-1.77) 0.36 7.67 10.60 0.85(0.58-1.26) 0.43
1 B(n = 476) 29.0 214 1.20(0.96-1.50) 0.11 18.63 13.87 1.13(0.87-1.46) 0.35
Zn = 209) 65.0 224  158(1.11-2.25) 0.011" 43.43 13.1  1.70(1.15-2.50) 0.0068
PAVFAR(r = 393) 451 57.8 0.80(0.59-1.09) 0.15 26.20 3430 0.79(0.58-1.068) 0.11
B3 T0E  b-FUSENST (h = 158) 1.8 11.3  1.39(0.98-1.98) 0.067 7.40 550  1.38(0.97-1.95) 0.07
( )

EMEENMIT o2 = 134)  NA NA  0.43(0.18-1.04) 0.055 12.13 73.73  0.42(0.18-0.98) 0.039

SRR BB BRFLog-rankifidil, NA: 2B,

R 2 TMPRSS4TREENB LB EERIDRFHIEABR T

TMPRSS4
IBPRAHIE n=50 : PE
BEE( = 18) BAkEn =32) ©
S 45 16 29 0.13 0.72
13 -
Loy 5 2 3 0.13 0.72
<50 8 3 5 0.01 0.92
i) =50 42 15 27 0.01 0.92
& 25 8 17 0.21 0.66
BEBEAL B 11 4 7 0.21 0.66
Hi 14 6 8 0.21 0.66
B 37 10 27 4.97 0.02'
= =
el o 13 8 5 4.97 0.02'
I 19 8 11 0.65 0.88
I 13 4 9 0.65 0.88
lIER
BADR 13 4 9 0.65 0.88
\Y 5 2 3 0.65 0.88
METNE N E 12 4 8 1.06 0.58
RRE = 28 9 19 1.06 0.58
REE 10 5 5 1.06 0.58
I =yaitd 16 6 10 0.28 0.86
DEE My 15 6 9 0.28 0.86
Awaxd 19 6 13 0.28 0.86

"B SRR B R Ay .

TN, LR A G R 2 R RIAV RERGCE XIAE

FUE IR 2R, 85 R 22 B2 B 1 lf§4(transmembrane KR AEE B 750 TMPRS S IA{EGCII &R
protease serines, 7MPRSS4)IT K K BLAE 2 P g v &2 ISTEL, VR A NGC R TS 7 T AR S a7 1.
Wk, 5 MR R A AT N R, T HAE

GCH i B 5 M FUR K R A0, LHITA
7EOncomie s 2 o 43 T TMPRSS43E IR EGCH ) 2 57
LR Kk KM Kaplan-Meier Plotter§##i 1 & 2l 4= 47

WO TMPRSSAHERTEGC T IFA BRI G BH B RR. MLk TMPRSS4i Kk B AT MR AT 2 52,
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Correlation Gene ; 7 B ; ; Reporter Gene
w0 weesss (I A AR ssosy e
o573 uames |IILIH0 TR |1 001 100 0L IFRTN] Achsazsodts  Lavss
0.511 - 1 | [ L] \ | AGhsA251622 -
0511 LADL | LlI[l I | AGhsA241515  LADI
0427 ANXA4 Il I I | AGhSA231023  ANXA4
0.427 NQOL , Q) DL || 7 | 1| Achsa091007  NQOL
0359 pozkipt || R (LRI 1 il 1 1 | AGhsA250613  PDZK1IPL
0359 m™es 0L [L[1H] NI [ 10 | 1l AGhSAO30301  TMCS
0359 muct | ‘ 1 | w AGhsB141123  MUCL
0359 muct | | | ’ | il | _ AGhsB141023  MUCL
0359 muc (LRI | (L COMEACIC U AL A AR eE e ' AGhSBOS0420  MUCL
0359 TESC I | 1T [ | [ AGhsAL71415  TESC
0.359 wia [ LN , PR | UL Achsataoorz M
0.250 - K 11 | 100 110 TR | AGhsA160518 -
0250  KCNN4 Il | I [ LR | AGhsAG51312  KCNN4
0.250 - IO P O | AGhSC180123 -
0250  ATP1BL | I AGhsA250723  ATP1BL
0.250 o Il Il | UL I || AGhsCO70106 -
0.250 oss | | \ NN L0 AL | AGhSA241307  CDS5
0.250 ; I LA O [ ‘ [ AGhsB200207 -
025  C4BPB | \ [ | || AGhsAI11308  C4BPB
1
Legend

1. Gastric cancer (141)

Least expressed Most expressed

HEEEESOO00O0O0O000DMEMEE [ Not measured

Note: Colors are z-score normalized to depict relative values within rows. They cannot
be used to compare values between rows.

2 TMPRSS4ERFELRIAREDT.

‘;@4;7\"?1 .

-
IS
9 b\-‘t""\“’g' >

SPINT1

3 TMPRSSAREMXEBIESBIB DM

KA G % ML IS0 B P TMPRSS4 L4325 82
EEMRIEEMN, N TMPRSS4FRIES BE A  GCHLIHTMPRSS4FERNFIE /K FE T 1IEH B AL
fERA. (P<0.05). TMPRSS4 =575 H B E R TRFIAHMR =
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Median rank P-value Gene
214.0 2.74E-5 TMPRSS4

Legend

1. Gastric intestinal type adenocarcinoma vs Normal
Cho Gastric, Clin Cancer Res, 2011

2. Gastric mixed adenocarcinoma vs Normal

Cho Gastric, Clin Cancer Res, 2011

5 10 25 25 10 5 1

1
..DDDD-. DNotmeasured
%

4 TMPRSSAFEBIPBIIPERRIANTM A HREUES.

A 35 B 50 -
> 3.0 1 S
2 2
T 2.5 L S
- -
£ =
320 . S
= = .
BS) 2 5o
515 -8
9 o
8 101 - &
S ' 5
£ 05 | L g -10.0 I
§ - W s
S 0.0 +—== . H 9 .
05 | I -15.0 | .
0 1 2 3 4 5 0 1
Legend Legend
0. No value (19) 3. Gastric intestinal type adenocarcinoma (20) 0.No va.lue (80)
1. Diffuse gastric adenocarcinoma (31) 4. Gastric mixed adenocarcinoma (10) 1. Gastric cancer (80)
2. Gastric adenocarcinoma (4) 5. Gastric stromal tumor (6)

5 BEARSIEREBAINDIMPRSSIESTRIANH BUBLLEHVFET B, A: $JEK H Cho Gastric Statistics; B:XHEN E Cui Gastric Statistics.

A 10 4 HR = 131 (1.09-1.57)| B 1.0 - HR = 1.27 (1.03 - 1.58)
Logrank A = 0.0032 Logrank 2 = 0.0026
0.8 A 0.8 -
0.6 - 0.6
Z =y
3 3
8 0.4 8 0.4 -
o o
£ a m
0.2 - 0.2 I
Expression Expression
— Low — Low
0.0 1 High 0.0 High
T T T T T T
0 50 100 150 0 50 100 150
Time (mo) Time (mo)
Number at risk Number at risk
Low 607 229 32 0 Low 451 121 21 1
High 269 69 16 1 High 190 41 11 0

6 TMPRSSABIRREBESBE LR A SAAILES B: TTHOWE AR

1.31, 95%CI: 1.09-1.57, P<0.05). B{RFEHFAI TR 1.03-1.58, P<0.05). T4k BoRTMPRSS4BAMERIE S
St JE AR AP () BB TR RIS (HR = 127, 95%CL B MR R S RACIE A B, TMPRSS4MHYE &
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7 IMPRSSAEBPTER AT HRENMIER, IRERBERTHRL A: TMPRSSYEHE75K X 400; B: TMPRSS4E R 75K x 200.

H R AR I b 2 T B (P<0.03).

SR

GCEZ MNP TMPRSS43E N FRIA KV BT+,
Ik BRFEMTEA RAE, Rl M0
B

FEEE =

TMPRSS45: N EGCHLR F =R IAH 5 MR R0 &
ok, HERIEEBEA K. TMPRSS47]{E AGC B4 T
JE AN RINETED Fhr &Y.
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