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Abstract

BACKGROUND

Gastrointestinal cancer is one of the most common
malignant cancers, but its prognosis is still poor. Exploring
potential biomarkers is an important aspect of cancer
research. We intended to explore potential biomarkers for
gastrointestinal cancer using bioinformatics methods.

Alm

To explore the correlation between the expression of
PDE2A and immune infiltration in gastrointestinal cancer,
and to investigate the prognostic value of PDE2A in
gastrointestinal cancer.

METHODS

The mRNA and protein expression of PDE2A in different
gastrointestinal cancers was analyzed based on the HPA,
TIMER, and UALCAN databases. GEPIA database was
used to investigate the effect of PDE2A on prognosis
of patients with different gastrointestinal cancers. The
relationship between PDE2A expression and immune
infiltration was analyzed using the TIMER database.
Frequencies of PDE2A mutations were analyzed using
cBioPortal database. Protein-protein interaction network
analysis of PDE2A was based on the STRING database.

RESULTS

The mRNA and protein expression of PDE2A in liver
hepatocellular carcinoma (LIHC), stomach adenocarcinoma

2021-09-28 | Volume 29 | Issue 18 |
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(STAD), pancreatic adenocarcinoma (PAAD), colon
adenocarcinoma (COAD), and esophageal carcinoma (ESCA)
was lower than that in normal adjacent tissues. Patients
with LIHC and PAAD with high PDE2A expression had a
better prognosis. The expression of PDE2A was positively
or negatively correlated with different immune cells such
as CD4+ T cells, CD8+ T cells, B cells, macrophages, and
neutrophils in LIHC, STAD, PAAD, COAD, and ESCA.
Finally, there were missense mutations in PDE2A gene in
STAD, PAAD, COAD, and ESCA.

CONCLUSION

The expression of PDE2A is related to immune infiltration
in gastrointestinal cancer. Patients with LIHC and PAAD
with high PDE2A expression have a better prognosis.
PDE2A may be a potential immunotherapy target and
prognostic marker for gastrointestinal cancer.

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

Key Words: Gastrointestinal cancer; Immune infiltration;
Prognosis; PDE2A; Bioinformatics analysis

Citation: Zhang ZX, Han Q, Liu SY. Clinical significance of PDE2A
in prognosis and immune infiltration in gastrointestinal cancer based
on bioinformatics analysis. Shijie Huaren Xiaohua Zazhi 2021; 29(18):
1055-1063

URL: https:/ /www.wjgnet.com/1009-3079/ full /v29/i18/1055.htm
DOL: https:/ / dx.doi.org/10.11569/wcjd.v29.i18.1055

Tib 2
B=

B AL RGP E LA BB —, K TS
BARIF. WERBEEMREM AN BARGESZT
). BAVIF) A A A5 8 F 7 R IR R A R A
&

V=/:04
RATAL B AN G PPDE2A R X S %982 A48 %
P, K £ PDE2A R H AL 2 S it 5 P 09 TR s A8

Tix

i@ iTHPA. TIMERA#UALCAN#E & 5 #PDE2A
ERRHE RGP AmRNARE G &k, 7 A
GEPIA#K3E ZIR X PDE2ALE R E HAL & G P B %
s 6975, 18 it TIMER# IR B4R £ PDE2A Rk 5 R
B K A & G Bt 95 S, 0% 2 I8 A8 % Px. A1) F cBioPortal 5 ¥
JE S HTPDE2AZE R Bl AL & Gl 5 69 3545 R T 42 6.
83T STRINGH 32 45 £ PDE2A Y B 12 B G A8 ZAF A
DES

7ZE
PDE2AX WmRNAAE G . BH. RIS

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

LB ARERAE T EREIKT EFEFAL.
PDE2A # & ik 64 I J5 Ao MR M 5 8 & 55 PDE2 AR £ A
8 B H TG B4F. PDE2AR R AR, B, Mg
s L IEARE IR B Sk A R de CDA+TH B 28
J. CD8+THE i, B, Evfmioied ki
i 2 BN X R R ANR. PDE2AR R E R B, B
T BMREARE BT B R EFRERE.

E~ 54

PDE2AJ & 15 9446 & S/ S 72 %. PDE2A
FK W BT MO % TG R4F. PDE2AJK A THE
A A I RGN I8 T e S A TG AR S

© The Author(s) 2021. Published by Baishideng Publishing
Group Inc. All rights reserved.

TR HACRGNTIE; i iE; e, PDE2A; A41E
RN

ZOIRE: PDE2A KX 5 5L R %l 95 .95 2 B A %
PDE2A & & ik 84 I 5 Ao MRS 38 % TS R AT, PDE2A K

VT RE A B 09 I AL R G g 5 T e s e TRUE AR
£,

SCBRSOR: Si<EURE, 8558, XU E TSRS DNMPDEZAR R
FIRORBINS M SR HBNImRE Y. BRENHIZRT 2021; 29(18):
1055-1063

URL: https://www.wjgnet.com/1009-3079/full/v29/i18/1055.htm

DOI: https://dx.doi.org/10.11569/wcjd.v29.i18.1055

03I
FfiE 2 A SRR R FIE T R R E R R, Sttt
R E R g AR AR, B A £ A AN [ R AR AE
HANAIAL, THA RS 2 80 B g B IR T
FERRZ —C KB 1 a0 2 g S e 3141
BB 1) BRI R -7 b B — B R AN R R
TCGA (The Cancer Genome Atlas)5#& ZEF2 Mt T 4= HI4H
SRR, (ERAVEA R 2 E A TIR R BN AT RE.

SRR 22 (1B 9T O 2 b 8 G 5 N TS A B )
Bz b filn, YeZPRIMCDI6S 52 Fh e N g, s
TP PRI, FRome S PR RE SR R R . AR
W FEARIEF OX D1 ] BE A 11 i 6 DR 40 0 g 1) 5 £ TS
WAL 24767 4 A, TR S TR T R I 2R
7 MR T BT B, H H AR S e T AR
[) 245G T H PR — 28 o R 1 O 5 2 o .

PDE2AFE [N (phosphodiesterase 2A), FF 344 WL —
BEEE2A, ML RN TSt ih11q13.4 1, J& T MR K ft it
KN, PDE2AJE R FRAE v 5| A [F] s AR i AR 2R Ak

2021-09-28 | Volume 29 | Issue 18 |



KEURE, . BT AEMERFDNPDEZARRC BN AZIVBING L2 ENIBRE Y

R R MEE B B R S Rett 5 A AER . LA, AT
$R7RPDE2ASE G S (0 ZR AR M B KRR 28 rh A
TR, SRTT, PDE2ABERITETS A 2 Gt R v i A LA
8. AHEFTH, WATRZ T PDE2ATEA R S v )
RIETHOL. LEAh, FATMRZR T PDE2AKIE 55F A RHAL
ARG B, BRI S e s
MG BRI RIS, LU AL R SR IR i2 IR S fit
BB KR,

1 #RIRSE
1.1 A4 (1)HPAZWE [ (https:/www.proteinatlas.org/); (2)
UALCANZ### % (http://ualcan.path.uab.edw/); (3)GEPIA%L
P& (http://gepia2.cancer-pku.cn/#index); (4)TIMEREHE
(http:/timer.cistrome.org/); (5)STRINGH{# % (https://string-
db.org)).
1.2 7k
1.2.1 A B AR 54 IS HPAKE F (https:/www.
proteinatlas.org/)FREUPDE2 AR K 75 A [F] I8 o (1) 4R
X FIE AT, BeAh, R TIMEREE FE (http:/timer.
cistrome.org/) 7 HTPDE2ATE AN [) Je8 41 4R 1E 3 e 55
AL FIEE M. FIFHUALCANEWE % (http://ualcan.
path.uab.edu)\IRRPDEZARENTE . B Bl
Jei 4 Mg AN BB AN TR B O3 S ) SR 1 .
1.2.2 &G &k 547 R HPAKUE FE R R PDE2AE [
TEAS [ A 58 0 M98 R I 5 i 55 AL 23 b () 3K 7K P
1.2.3 £ &) 541 FIHGEPIAKHE PE (http://gepia2.
cancer-pku.cn/#index) 7 #TPDE2A mRNAZRIA XS FHE «
B Ve, 45088 B U 12 m.
1.2.4 Sz iAo B TIMEREGE FEH (1) “Immune
association” FERFRZRPDE2A 55FANENE AL 22 G0 fhR
Go IR FE E AR G, B FECDA+TIHREE4Hfiie. CD8+T
WA, BANME. R M A k4 .
1.2.5 R Z 547 WidcBioPortal & (https:/
www.cbioportal.org/)f¥] “Cancer types summary” &t
S MTPDE2AFERE T A TCGAMRE AL [ R AZ AL FN
& B 028 (Copy number alteration, CNV){5 5. IEAk,
FIH “Mutations” #EH S HTPDE2AFE R /E . B
S M. S e RN s AR RARE R
1.2.6 & &G40 ZAE A 471 FIHSTRINGHHE FE (https:/
string-db.org/) ¥R 2 PDE2 A #3871 £ [ A5 T A FH 9 4.
Seit AL TR piRg 4 RN IE R 2H e 0k HoHE A L A
K Wilcoxonfa k. iR & i) 2E A7 70 R HICOX R
A3 . S 53 Hr K H SpearmanAf 5% 7347, P<0.059 7%
AR

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

2 FR

2.1 PDE2AR R & ) A 7 P 09 A FRATiEIE HPAKL
PEEE T T PDE2A B RITEAS R s AH 2 (1) R IA (K ).
AN, TATHE— 007 T PDE2ATEA R R 2H 23RN 1 8
Ji 55 AU R IE, TIMEREE & 45 AT RPDE2ASE R
R B, . S aEmagih Rk
BET IER RS (ER). &a, F1ETIUALCAN
oI B oy B T A TE) 9 Ak 2R 5 I 98 R TR 9 B 4 3
PDE2AFER MR IE(EI3A-E).

2.2 PDE2AR & R EEAL R G hb 93 P 69 &k FAl)
I HTHPAZHE FEFR R T PDE2AE FITEANFE L R
G N FRIE GO HPAKE & 45 R 48/ RPDE2A 5 I TE T
e B BRAME AL I L 4h 2 R E KR
ik, FEIEW AT, BHS. AR GRS: E A R
EHERAEERIA(E4A-D).

2.3 PDE2AZE R IH AL 2 S b 09 T 18 Ry 1 itk
— S PDE2ATEANFITH AL R Ge g o ) T35 A, 3%
1538 7 GEPIAKHE PE. 45 A& RPDE2A fR#ik A
Al B P DE2AIR A B TS R4 (BISA.
EI5C). SATPDE2A ik 11 B I B I PDE2 AR R IA
1) 58 T 5 22 (JKI5B). PDE2A TR0} 45 e A2 B9 1
H ISR m(ESD. ESE).

2.4 PDE2A (X 5 4L 2 A hF 8 05208 N TIRE
PDE2AKIESITE . B, s, SEfmasE
ARG A I AH I, A1 BT T TIMERERE 2. 45
RIGRPDE2AR L S5 HE. BiE. EIE. &Em
B A R R NCDA+TIHR P 4H . CD8+Titk
4Nf . BANAD. LN AN b R 4T S A S Bk A
K(EI6A-E).

2.5 PDE2AK R 250 R G hb 95 P 0045 R B o4 B,
fili@id cBioPortaldi i 7#t | PDE2ABERIAEAS [F] e
HHRIR AL TR ARG R, 45 RIRRPDE2A SERAEAN ] e o
TEAEGEAR S T Je Je i R o SR R (7). .
i1t —25iEid “Mutations” LRI T T PDE2ASER7E
JHe B BRI . 45 A B i R i,
S RPORPDE2AFE N B AR S5 e
HAE AR R AR S8t LU (KIS B-E), SR 7 H8
FERI AR A (EIBA).

2.6 PDE2A i f2& & A0 ZAF A M % Sy | & PDE2A
ISR FIAH AR S, BATHr T STRINGH .
4 IR RPDE2A MG TEAH HAEHE A MFEADCY 10,
GUCY1A2. APRTHFIHPRT1%(&]9).

3118
H RTEFRHE AL R G IR IT 512 BRI REF R

2021-09-28 | Volume 29 | Issue 18 |



KEURE, 5. BT EMESREDNTPDEZARRNIDBCATIVBINGE N2 ENIBRE Y

45.0
40.0 A
35.0 4
- 30.0 4
P
o 25.0 4
20.0 | g .
15.0 i o e
8 °
1004 § ° : 3 I .
8 } H _I_ | o i 2 8 °
504 7 T i i ‘ : . :
: i | 1 Q : o
OOE-}.LQE% - B ] L=
. & & & & L L PR L & & 'y L L L L 2
() () () () ) (") Q' ) @
F TS TF T FFTEEES
> F &P \0"’ F PP OO'D \c? & 000 & \‘d" & \o'z’ Vi
& o“q F &SSP & o S P & &
SR S SRV S AP L SO
< & & S O < [ )
2 Q N &
2 <
‘2‘0

1 PDEZATEARBRMEEIRRIA.

._.
o
o

N
wn

o
o

N
wn

o
o

PDE2A expression level (log2 TPM)

2 TIMEREIBEEP R AMEEE BUPDFZAE R TRIAINFE.

W7 RGBT T, W TG R G R B AR AR AL
&, M2 BT HREE L7 T AL R GRS iR T iR 5
PR IERR BN A E. Kang®5P R ILIMK 1 ] i i

TE AN R 1 ImiR-638 1] B A i H B [ b ST T s
Y. PengZ5 MR IHCMTMORIPD-L 1 3L 0A 545 E e e
P IR B TS R ARG, IR FORt FRA 1B A VA
b 2 G e () S AL AN TS FIWTHR 6t T e, H
BATHHA R G R G e AT S b PRI TEATIAS 2.

H 1T B £ 5t 7 K BIPDE2A S 5 A A g ()97
Pk R, ASERF AT R P DE2A T AE e 55 e B2 My
TG VARG AR bR >, A — 2 4 R K
FEAERASRNA LINCO153 781 (e BEPDE2 AR IE S i
AR 8ONE, B 5 ma il e o e = AR, DB 3442
NPDE2ATEMR R EAEH, JATMPDE2ATETHL R
30 R T PP 5 T A LA

AW T E KRR T PDE2ATETH AL RGP
HIZRIE, FR T BT RPDE2AFE AN R ALERTE |

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

1058

B, A . e A S B P RIBE T IER
S 4A. AR, DingZS HIRE 5T 53RATH R I . At
125 R RPDE2ATE & 3 4H 2R He LaZll i H 2 155
Lk AT A S EPDE2ALE A F R th %Kik % 7
A S5 R AT R SR AN [ g TR A7 S T . teah, FRATTIE
BLPDE2A 15 3 1A I e Ak i J 38 TR R4F, SR
PDE2A S FIA I B B TR 3. JATA A a0 s
Rl: e, AT EE MEEAS R, ik, HAmREE
ATRERIA T R S T TS

o B IR T AETH AL 2R G0 e an e A0 e v AR T
SRR KR EYE R, G2 AN IR TR e
AR AR I, FE P8 RIS 16T IR SIAIG RYT 25
TR, R, ORI 2 (1) 2 R T 90 E A SR B i
R I ). FRATHISE R K IIPDE2ARIL 5HE. B
i R . &5 A AN R e A R inC DA+ T
PRELAHAE . CDS+Tbk EL A A & 52 IEAH DR E ARG, SR
PDE2AZRIA /KT RJ [ L AT g (1) S B tRaAs. egi
T PRI EL 4T LS TR E 20 M R B AR ER 4 e, AT e g

2021-09-28 | Volume 29 | Issue 18 |



SKEIRE, . BT EMIBERZDINPDEZAR R B RGBS K 2= E0ImRR N

A 10 LIHC B 40 - STAD
5% T 8304 T
E o6 T E
g i i T 8204 |
g aq 7 ' — g i
2 5 i i 2
L YFEEm R L LD
0 il - o ol = == s ==
Normal Stagel Stage?2 Stage3  Stage 4 Normal Stagel Stage2 Stage3  Stage 4
(n=50) (n=168)(n=84) (n=82) (n=6) (n=34) (n=18) (n=123)(n =169) (1 =41)
C g - PAAD D, - COAD
Seoq | s
E £ i
840 | & 104 |
s =3 i
G I}
w (%2}
| .
= _ - = i - T : -
- e e 0 N
Normal Stage 1 Stage 2 Stage3  Stage 4 Normal Stage1l Stage?2 Stage3  Stage 4
n=4) ((=6) (n=146)(n=4) @Nn=4) (n=41) (n=45) (n=110)(7=80) (7 =39)
E »5_ ESCA
c 204
2
Q H
Q |
8 104 ;
- -
§ 54 —_ i ] —
|_ v H H T
LT F e = =

Normal Stagel Stage?2 Stage3  Stage 4
(n=11) (7n=13) (n=78) (n=55) (n=9)

3 EFUALCANBUBEDMTPDEZAE RIEARERED BINNRIA.

4 HPARIBEEDPPDE2ANNEBRIA. A: PDE2ALEw M A I A& (460K, B: PDE2ATE B M BALTINERRE; C
PDE2ATEBIR I M 1E H BR 4R N & 1 35K, D: PDE2ATESE e M E 1 45 B AH AR I E k.

Baishidenge  WCJD | https:/ /www.wjgnet.com 1059 2021-09-28 | Volume 29 | Issue 18 |



KEURE, 5. BT EMESREDNTPDEZARRNIDBCATIVBINGE N2 ENIBRE Y

A LIHC B STAD
1.0 . —— Low PDE2A TPM 1.0 ;.. —— Low PDE2A TPM
—— High PDE2A TPM by —— High PDE2A TPM
Logrank p=0.0017 8. Logrank p=0.0093
084 HR(high)=0.57 08 HR(high)=1.5
. p(HR)=0.002 : p(HR)=0.0096
— n(high)=181 _ n(high)=192
S e e e n(low)=177 S n(low)=192
S 06-  im Tew Ty S 0.6  hu b T
a ............ a
€ =
g 0-4 _ § 0.4 A e
() (0]
o | ] o
0.2 0.2
0.0 0.0
T T T T T T T T T T T
0 20 40 60 80 100 120 0 40 60 80 100 120
Months Months
C PAAD D COAD
1.0 . - — Low PDE2A TPM 1.0 % —— Low PDE2A TPM
; —— High PDE2A TPM | —— High PDE2A TPM
= T Logrank p=0.046 Logrank p=0.33
084 i1 : HR(high)=0.54 0.8 1 HR(high)=1.3
: : p(HR)=0.049 : . p(HR)=0.33
_ B .. h(high)=45 — n(high)=133
S n(low)=45 [ iyl o
= 0.6 e 0.6
? a
e k=
8 0.4 - 8 0.4
5 5 i
o o —_—
0.2 0000 e 0.2 3
0.0 0.0
T T T T T T T
0 20 40 60 80 0 50 100 150
Months Months
E ESCA
1.0 T — Low PDE2A TPM
i —— High PDE2A TPM
A Logrank p=0.61
o HR(high)=1.1
0.8 Ty p(HR)=0.61
— n(high)=91
.g n(low)=91
e 06 ULyt
]
I
S 0.4+
()
o
024 Ll
004
T T T T T T

0 20 40 60 80 100 120
Months

5 PDE2ARRFTASBIHEIMBEGIGHIRR. A: [TE; B: BE: C: BlvE; D: 457%; B: &%,

Thfe. HCD8 + Tith LA REdRs 7 1 1Un S 2L U
VR SABUR, ) B T R R R, AT
25 RRT eI A R G R S BEIR T I TSR B AE K
. FAVEFES T T PDE2AFERILE T A R G0 M v 18t
T RAR, GERARINPDE2ARE IR B TPl . e e
B PR ARSI . IR R AT RE Y
WARGHIR LA T AR R.

SR, BATHIB T — 28R L. B, FATHWHT
FEGR T HE PR, AT SE 2 MR N A Se s

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

1060

IAESCE. HIK, PDE2ATEANFH AL R SR e
B BE. S5 e s b BARRIL, HIER
BT AL AN 2. BATTIUAE G St TEAR 2 PDE2A
FENH A AR SR R A BAR 2T L.

4 Ep

2E FRTR, AW TR HAYE B 575500 T PDE2AFE
RITEVE AL R G R T e B S iR I R . FRATT R
IPDE2A mRNAFIE ATERE . B, BilE. 4%

2021-09-28 | Volume 29 | Issue 18 |



=X

YIS

R

I~
m

SEBI

=1

)

5.008]

5.070-01

Rho

o

04

Neutrophil

02

0325

Rho
p=880e=11

0o

Rho =034
=5.360-06)

Rno = 0431

p=6860-14
075
Rno=0.03]

p=690s-01

050

025

Infiltration level

0.00

1500

HICRTIPBME MR

/
Rho

P

Macrophage

0o

Rno = 0475
p=53%=11

0.477]
ET|

04
Rho =

p=4.780-17]
Rno=

p=23292-08)

Infiltration level

SOPDEZAERE

=

TN
T cell CD8+

05

S35t

Ro

Rho=0.185 |
p=2.116-03
075
o027
2327

050

;B )

5

0.25

Infiltration level

e

0.00
00

20 00

Rno=0.038]
p=507e-01
15

T cell CD4+

Rno= 0328
p=986e-12

oo
R

T
e

IR, A:

03

Infiltration level

Pl

/N

=
Iz

B cell

05

Rho=0.1
1,180~

Fick

ﬂ .

08 00
=025
119604
=i
I

5662-02)

Rho = 0.115]
e
06
Rho
e

02

Infiltration level

1.00 00

3—2‘

EE
e
o%s

0.50

Purity

025

05 075 100 0

025

R RGAPE

1.00 00
1.00 00

]

2.03e-10)

075
Rho = -0.308]
5=

075

050

Purity

050

025
025

A

avis

O

avvd
(WdL 260]) [9A9] uoissaidxa Yz3ad

B 6 PDE2ARIXS

wn
c
o
S
©
©
2
©
@
=
=
=}
=
®
-+
o
8
a—mn
S S
- Q
(S
md
ER)
5 o
n A
)
foy
o
S
s S
==
[=%
5 &
s <
e o
O © LY ©w ©w wvw ©»
TR
T &N O O O T
-

Aouanbauy uonesy

2021-09-28 | Volume 29 | Issue 18 |

IE.
i ) B TS RAF. PDE2ATT REJIAE RITH L R SR

FPIRIT TG bR E).

G

7

>

1061

i
RIL e AN

HIEER

RN,

=]

TCGARMEEPDFZAEE
=]

A
KFKIE. LAk, PDE2AKIE S5

=

=N

ey

4

CNAdata + + # # + + + + + + + + + + + + + + + + + + + + + + + + + * + +
WCJD | https://www.wjgnet.com

Mutationdata + + #+ + + + + + + & & + + + + + + + + + + + + + + + + + + + + +

AEE
ARG ) SR A 55, PDE2A

s}

Structural variantdata + + + + + + + + + + % + + + + + + + + + + + + + + + + + + + 4 *

B 7 FIFcBioPortal HBEDHTA

J3aishideng®

P



KEURE, 5. BT EMESREDNTPDEZARRNIDBCATIVBINGE N2 ENIBRE Y

@® Missense @ Inframe

@ Truncating

1]
A .5 1
8
3
s
<
N
w
2o
GAF GAF PDEase_|
0 200 400 600 800 941aa
B g 5
g
| A549D/T
2 j
] .
a
g0
GAF GAF PDEase_|
0 200 400 600 800 941aa
C £s
s
)
=
< P334S
8 "
a0
GAF GAF PDEase_|
0 200 400 600 800 941aa
D .g 5
8
=
s
< A481T
o
g " s 5% SEws dny @
a0
0 200 400 600 800 941aa
E .5
c
S
8
3
s
< D241G
m . L ] [ ]
2o
0 200 400 600 800 941aa

8  FIFEcBioPortal B EE DT RRABPPDEZARROVEERERHAE. A: 1TE: B: B C: BIYE: D: 457 E: &8

load =/=3
TRE=

TR G R TS AN B AE. EYbR B2 Rt T
HIEE L7 [ 2 —, IREHTITH L R G AR AR B+

Eoaliiz /A

I A B AR R PDE2ATE T AL R S R (75 LE I
RAPDE2A T 5 R G MM iR HlA %, W&
PDE2A & 52 M TH AL R SR i3 1 5.

I %
WA YE B HTPDE2ATEAS [T AL 2 Gt g v 1)

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

mRNA K 5 [A315. I EPDE2ANE AL RS g i T f5
FISZM. S ATPDE2AZRIE 5 1 AL RGeS e i iU AH
T, FRZEPDE2ATEAN [FVH AL R G MR 5 A SR AR5 1.

PDE2AFERI FImRNA S 8 AE I 15 g A0 g e 55
THAL R G h AR L. PDE2A R 22 1 e At
S B TR KU PDE2AR L SR EH 1L R G0 MR 1 %
PRI H K. PDE2ARN B JEIE. ShE Xk eE
R G P G S U (G

Eostivg =g,
PDE2AFERTENE . B, BYE. 4Efiais
B BRRIL B S R A K.

REf=
PDE2AFEINTT GEVEAE (1171 A R SRR So e iR T AT

1062 2021-09-28 | Volume 29 | Issue 18 |



KEURE, . BT AEMERFDNPDEZARRC BN AZIVBING L2 ENIBRE Y

GUCY1A2

9 PDE2ARYE BB E1EFRMLE.

JatrER).
5 Z3ENK

1 Siegel RL, Miller KD, Fuchs HE, Jemal A. Cancer Statistics, 2021.
CA Cancer ] Clin 2021; 71: 7-33 [PMID: 33433946 DOI: 10.3322/
caac.21654]

2 FRRFF, FNTT R, TR, 5 LAl 410 R, e, TR 75 3, 33C5%,
Fe. 201540 7 B BALIT I AATH LT, P ARt 2 & 2019; 41:
19-28 [DOI: 103760/ cma j.issn.0253-3766.2019.01.008]

3 Ye W, Luo C, Liu F, Liu Z, Chen F. CD9 Correlates With Immune
Infiltration and Impacts Patient Prognosis: A Pan-Cancer Analysis.
Front Oncol 2021; 11: 634617 [PMID: 33680972 DOI: 10.3389/
fonc.2021.634617]

4 Chen S, Yang M, Wang C, Ouyang Y, Chen X, Bai ], Hu Y,
Song M, Zhang S, Zhang Q. Forkhead box D1 promotes EMT
and chemoresistance by upregulating IncRNA CYTOR in oral
squamous cell carcinoma. Cancer Lett 2021; 503: 43-53 [PMID:
33352248 DOI: 10.1016/j.canlet.2020.11.046]

5 Doummar D, Dentel C, Lyautey R, Metreau J, Keren B, Drouot N,
Malherbe L, Bouilleret V, Courraud J, Valenti-Hirsch MP, Minotti
L, Dozieres-Puyravel B, Bar S, Scholly J, Schaefer E, Nava C, Wirth
T, Nasser H, de Salins M, de Saint Martin A, Warde MTA, Kahane
P, Hirsch E, Anheim M, Friant S, Chelly ], Mignot C, Rudolf G.
Biallelic PDE2A variants: a new cause of syndromic paroxysmal

Baishidenge  WCJD | https:/ /www.wjgnet.com 1063

10

11

12

13

14

15

16

17

18

dyskinesia. Eur | Hum Genet 2020; 28: 1403-1413 [PMID: 32467598
DOI: 10.1038/s41431-020-0641-9]

Haidar Z, Jalkh N, Corbani S, Abou-Ghoch J, Fawaz A, Mehawej
C, Chouery E. A Homozygous Splicing Mutation in PDE2A in a
Family With Atypical Rett Syndrome. Mov Disord 2020; 35: 896-
899 [PMID: 32196122 DOI: 10.1002/ mds.28023]

Hiramoto K, Murata T, Shimizu K, Morita H, Inui M, Manganiello
VC, Tagawa T, Arai N. Role of phosphodiesterase 2 in growth and
invasion of human malignant melanoma cells. Cell Signal 2014; 26:
1807-1817 [PMID: 24705027 DOL: 10.1016/j.cellsig.2014.03.031]

Pan R, Zhu M, Yu C, Lv ], Guo Y, Bian Z, Yang L, Chen Y, Hu
Z, Chen Z, Li L, Shen H; China Kadoorie Biobank Collaborative
Group. Cancer incidence and mortality: A cohort study in China,
2008-2013. Int | Cancer 2017; 141: 1315-1323 [PMID: 28593646 DOL
10.1002/jc.30825]

Kang X, Li W, Liu W, Liang H, Deng J, Wong CC, Zhao S, Kang
W, To KF, Chiu PWY, Wang G, Yu ], Ng EKW. LIMK1 promotes
peritoneal metastasis of gastric cancer and is a therapeutic target.
Oncogene 2021; 40: 3422-3433 [PMID: 33883692 DOI: 10.1038 / s41388-
021-01656-1]

Yokota Y, Noda T, Okumura Y, Kobayashi S, Iwagami Y, Yamada
D, Tomimaru Y, Akita H, Gotoh K, Takeda Y, Tanemura M,
Murakami T, Umeshita K, Doki Y, Eguchi H. Serum exosomal
miR-638 is a prognostic marker of HCC via downregulation of
VE-cadherin and ZO-1 of endothelial cells. Cancer Sci 2021; 112:
1275-1288 [PMID: 33426736 DOL: 10.1111/ cas.14807]

Peng QH, Wang CH, Chen HM, Zhang RX, Pan ZZ, Lu ZH, Wang
GY, Yue X, Huang W, Liu RY. CMTM6 and PD-L1 coexpression
is associated with an active immune microenvironment and a
favorable prognosis in colorectal cancer. ] Immunother Cancer 2021;
9 [PMID: 33579737 DOI: 10.1136/jitc-2020-001638]

Ding H, Xiong XX, Fan GL, Yi YX, Chen YR, Wang JT, Zhang W.
The New Biomarker for Cervical Squamous Cell Carcinoma and
Endocervical Adenocarcinoma (CESC) Based on Public Database
Mining, Biomed Res Int 2020; 2020: 5478574 [PMID: 32351997 DOIL:
10.1155/2020/5478574]

Feng G, Beilei Z, Caizhi C, Wen Z. Analysis of CASP12 diagnostic
and prognostic values in cervical cancer based on TCGA database.
Biosci Rep 2019; 39 [PMID: 31804677 DOI: 10.1042/ BSR20192706]
Gong W, Yang L, Wang Y, Xian J, Qiu F, Liu L, Lin M, Feng Y,
Zhou Y, Lu . Analysis of Survival-Related IncRNA Landscape
Identifies A Role for LINC01537 in Energy Metabolism and Lung
Cancer Progression. Int | Mol Sci 2019; 20 [PMID: 31374807 DOIL:
10.3390/ijms20153713]

BAT, AR F R, L5 AR T CAR-TA I IR 6 97 69 A SLILK B
JEB. A a2 2021; 38: 205209 [DOI: 10.3760/ cma.
j.en421213-20200610-01204]

Rl3#B, TALE, FRE, i), RibA), mAgR, RatE. e
TRTSE IR B ST AT AR b SRR S A & 2020; 26: 472476
[DOI: 10.3760/ cma.j.cn113884-20190127-00029]

Liu X, Wu S, Yang Y, Zhao M, Zhu G, Hou Z. The
prognostic landscape of tumor-infiltrating immune cell and
immunomodulators in lung cancer. Biomed Pharmacother 2017; 95:
55-61 [PMID: 28826097 DOI: 10.1016/j.biopha.2017.08.003]
Duewell P, Steger A, Lohr H, Bourhis H, Hoelz H, Kirchleitner SV,
Stieg MR, Grassmann S, Kobold S, Siveke JT, Endres S, Schnurr M.
RIG-IHike helicases induce immunogenic cell death of pancreatic
cancer cells and sensitize tumors toward killing by CD8(+) T
cells. Cell Death Differ 2014; 21: 1825-1837 [PMID: 25012502 DOI:
10.1038/cdd.2014.96]

A gpiE: x| aker SESEE: FRALE

2021-09-28 | Volume 29 | Issue 18 |



JRnishideng®

Published by Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton,
CA 94566, USA
Telephone: +1-925-3991568
E-mail: bpgoffice@wjgnet.com
https://www.wjgnet.com

ISSN 1009-3079

‘ “|18>

771009°307056 m““

9

© 2021 Baishideng Publishing Group Inc. All rights reserved.



