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The Effect of MiR-21 and PDCD4 Expression on the Survival

of Patients with Stage Il Esophageal Carcinoma After Operation
ZHANG Jian-dong,HE Li-min,MA Lei,et al.
(Nanyang First People’s Hospital ,Nanyang 473012, China)

Abstract: [ Objective ] To study the expression of RNA-21 (microR-21 or miR-21) and PDCD4
(programmed cell death protein 4) in patients with stage Il esophageal squamous cell carcinoma
after operation. To analyze the correlations among microR-21,PDCD4 and clinicopathological fea-
tures as well as the effect of their expression on prognosis. [ Methods] A total of 97 samples were
collected from the mid-thoracic portion of patients with stage Il esophageal squamous cell carci-
noma. Total RNA of these sample tissues was extracted by dewaxing. The expression level of
miR-21 in all sample cancer tissues and adjacent tissues was detected by RT-PCR (real-time im-
munofluorescence quantitative polymerase chain reaction). And the expression level of PDCD4 in
cancer tissues and adjacent normal tissues was detected by immunohistochemistry. [Results] The
expression of miR-21 in cancer tissues was higher than that in adjacent normal tissues (i=12.06,
P<0.01),and the expression of PDCD4 protein in cancer tissues was lower than that in adjacent
normal tissues (1=8.36,P<0.01). The correlation analysis revealed a negative correlation (=—0.41,
P<0.01) of the expression of miR-21 and PDCD4 in cancer tissues and a positive correlation (r=
0.51,P<0.01 )of their expression in adjacent normal tissues. The expression of miR-21 in cancer
tissues was positively correlated with the depth of tumor invasion,lymph node metastasis and en-
doscopic lesion length (1=0.23, P=0.02;1=0.22; P=0.03;r=0.38 ; P<0.01),and negatively correlated
with the differentiation degree (1=—0.60,P<0.01). The expression of PDCD4 protein in cancer tis-
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sues was negatively correlated with the depth of tumor invasion,lymph node metastasis and endo-
scopic lesion length(r=—0.21, P=0.04;1=—0.24 , P=0.01 ;1=-0.37,, P<0.01) ,and positively correlated
with the differentiation (r=0.53,P<0.01). The expression of both was not correlated with age ,gen-
der and location (P>0.05). A COX regression model was established to reveal that the depth of tu-
mor invasion,lymph node metastasis,differentiation degree,endoscopic lesion length,expression
of microR-21 and expression of PDCD4 were all factors that affect PFS of patients with stage I
esophageal squamous cell carcinoma after operation (y*=10.36, P=0.01;%*=7.89,P<0.01;y*=6.48,
P=0.02;¥°=5.32,P=0.03,%°=9.56, P=0.01;>=5.40, P=0.02 ,respectively). For miR-21,the area un-
der the 3-year PFS and OS prediction curve was 73.5% and 81.0%,respectively (all P<0.01). For
PDCD4,the area under the 3-year PFS and OS prediction curve was 77.3% and 73.2% ,respec-
tively expression. According to the cutoff values,different expression results of miR-21 and PD-
CD4 were divided into high and low expression groups. Kaplan-Meier was used to find that differ-
ent expression of miR-21 and PDCD4 were significantly different in PFS(the results were x*=19.6,
P<0.01;x°=11.45,P<0.01) and in OS (y*=27.84,P<0.01;x*=21.35,P<0.01). [Conclusion ]There
were significant differences in the expression of miR-21 and PDCD4 protein between cancerous
tissues and adjacent normal tissues in patients with stage I esophageal squamous cell carcinoma
after operation. Highly expressed miR-21 suggested poor prognosis,while the high expression of
PDCD4 protein suggested better prognosis.

Subject words : esophageal squamous cell carcinoma;miR-21;PDCD4 ;survival ; prognosis
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40 ), 434k 57 65T, 51 4, T, 46 1 ;N, 50 ] N,
47 1) iR K B <3em 50 1], =3cem 47 ;1 B 30
B, B 32 9, R BE 35 B AdLERE ARG 3 AR
R B 3~6 1~ H A 1k, KA 5 1 OURRAE
BBl s A2 2, Xt R R e HEBEOR e R] 3R [ AR B B
AR YA RIERE U IC %, A H AL =2 L
PR B AR A R A R Rt R R B AR R TIEAY G
i+ 2> Hr5 H miR-21 PDCD4 % 35 & 4 cutoff & , 18
i T cutoff (A TR E A m Rk A | RE
SuYZEIN
1.2 &EHENK

Yo E AT A AR 1 b A8 R 2 [ IR B R
B B b0 S50 2, 5 Anti-PDCD4 $T 1k
[EPR3431] (4 F Rabccam 7% #] ) .Dako REAL™
EnVision™ (14T Dako A Fl), #4214 i 2
2um S5 FEAT R AL A5 BN 45 RS AT T,
FEARB 4 A m A T, i f e 21 fh e o s A il 45
PR AN M IR I A b, B4 A A IR 2 A
SEN A RN,
1.3 RT-qPCR T BRER S

RT-qPCR JIr A {8 FEM ¥ 1h 1 ifg 28 38 K 2F
J& MRl 2= B 0 S2 88 = $R ML | 41 4E The RecoverAll™
Total Nucleic Acid Isilation Kit for FFPE (1 F Ther-
mo fisher SCIENTIFIC 72 @] ). All-in-one™miRNA
qRT-PCR Detection Kit i £ (T Thermo fisher
SCIENTIFIC 22 ]) \PCR 54y (W T BR} 5 & A ) A
PR ] ) o S 00 i b 1 £ 50 HE I B B R AR 114 i B
LI Spem JB, RS IFHE R RNA; 4% ] The
RecoverAll™ Total Nucleic Acid Isilation Kit for FF-
PE I 0 120500 &5 106 BH 25 BRIE AT A% R 4 B, 422 BRC All-in-
one™miRNA qRT-CR Detection Kit {7 £ i} B 4 B
K I i 2 3 B S S AR R N o R SR R AR
i i1 Nanodrop 2000 435606 B2 1l & ¢DNA ¥ & Fl
4 A5 0D260 {H .0D280 B FE fh ik & r A #f
mi 7 0D260/0D280 LA IITE 1.8~2.0 Z ], K idi%k
SEJR ) cDNA 77 2 -20°C KAl N & 1, 1E# RT-
PCR. 51%)H1 ARG A YA BR S B4 N miR-21
SIS, EliE5 4.5 -GGGGTAGCTTATCAGACTG-
3, 514 .5 -TGGAGTCGGCAATTGCACTG-3" ;
Z U6 51975, EilE51%) :5'-GCTTCGGCACATAT-
ACTAAAAT-3", FUiE5# .5 -CGCTTCACGAATTT-
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GCGTGTCAT-3', ¥ ¥ RT-qPCR JZ I 72 ¥ A 95°C
10min 95°C 15s.60°C 1min, J: ' 95°C 155 .60°C
Imin & 45 MEH . 60°C 1min H5¢ 6K FMT A
AT R i A AL SR 55 41 2 miR-21 [ 3R 35
Z 5 RACERAM & & A TR A 2 3t
1.4 SitZ4E

& H] SPSS 23.0 48 3 84 % £ 48 #E 17 58 3 4>
B, B BT ORISR ¢ o Bl B DY Ry 2248
B THECGERER R O 0GR BE A 46 5 1 e B ks H
Pearson AH &Pk 20 1, T 5 9% 0L RN 45 2 0% R R
Spearman AH 3¢ 437 ; #7 COX [ HBLRY | 43 B 52 il
A AF IR E BRI E S #7 ROC T4k, 29 5 45 4k
52 cutoff {B SOAH N I BUBPE Re 5 B ol IR AR A7
W1 (PFS) A A 47 11 (0S) K I Kaplan—-Meier 32 31
L T E U R 5 A 56 K M =005,

2 #F R

2.1 miR-21.PDCD4 MR EHFESHE X1

97 1) 11 19 f A8 i s 18 38 R IS 8 20 2R 55 21
1k RT-qPCR ¥ 3% )5 & ML 4 21 miR-21 &
KB SR B W AT (1=12.06,P<0.01) (Figure
1) SRR L AL 0 20k o X LE 9 557 21 20 R 1 3k 4508
LTt (1=8.36, P<0.01) (Figure 2) & ZH 21 H miR-
21 .PDCD4 3k & AR (1=-0.41, P<0.05) ; Ifi 7 55
1E# 441 miR-21 PDCD4 2 ik 5 1E M1 ¢ (1=0.51,
P<0.05) ., GuE 4L I 41 20 5 9 55 41 41 rh PDCD4
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Figure 1 Expression of PDCD4 in cancer tissues and
adjacent normal tissues
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Ik, RIIEFHLTH PDCD4 32 % 3R A 7F 4
WA , T 96 41 23 P () PDCD4 7E 40 iR 20 B 4% b 2
Al UL 3K (Figure 3) .
2.2 miR-21.PDCD4 MR X 5 RFIBIFIEN X R
SN | R o= R o e B I o N
FRRE T 403 N 3 0 R AT BT R BE 7 & A AL Bl
W AT R AIRER R 225 RgIE R
X (P¥1>0.05), e ki A A4 I 248 i
i B 4L 80 PDCD4 £ 3k |, 45 5 .78 PDCD4 1)

.02 9

miR21 expression

wooivivnbinaie
GEJISIBSBHS
P T R S S T R S S S S SR

Cancer Adjacent

Figure 2 Expression of miR-21 in cancer tissues and
adjacent normal tissues

A:PDCD4 is highly expressed in normal tissues adjacent to
cancer;B:PDCD4 is highly expressed in cancer tissues;C:PD-
CD4 is low expressed in cancer tissues;D:PDCD4 is low ex-
pressed in adjacent normal tissues.

Figure 3 The expression of PDCD4 in cancer tissues
and adjacent normal tissues (x40 )
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FEIRNG BLAE AR AR RS MR 07 N TN K E
R 22 5 RS i 2# 3 X, MiAEARFE T 58 N
I3 2H 22 5 A Ge it 7 5 L RT-qPCR AEX A i kA
M miR-21 Ik, 45 0 BoR AR AERE Mo 7 &
WERTFTRKEHAZES LHEIT¥E L, MAERNFET 5
WNGW ., HeBREAERAESIT¥EX, W
Table 1.

1 W 9 R R 41 4L PDCD4 miR-21 By %
K5 AR T 5% (1=0.09, P=0.39;1=0.09, P=0.37;
r=0.08,P=0.45;1=0.13,P=0.19);PDCD4 [y F ik 5 T
33 N 30 ORI N BT A R R A OC (1=-0.21,
P=0.04;r=-0.24, P=0.01;r=-0.37,P<0.01) , 5 /> L. &
B 5L IE A 9E (1=0.53, P<0.01) ;miR-21 ik 5 T 4
BN ORET B N KRR IEMC (=023, P=
0.02;r=0.22, P=0.03;r=0.38, P<0.01) , 5 /> {L #& i &
A 5% (1=-0.60, P<0.05) ,

23 FMIBPREEHBBRAEESE PFSWEKREZR

VA ISR %It NI E RS i PO € (Ve =)
664.85, 51 A A ZE i J5 B X BURUSR(E R 592.21, Al
FRER I ARSI A BRG] H S A B 2 ()
EZRAGRITHE X (¥=72.64,P<0.01),

ZHZ DR DR RIRE MESHEE
ARATAEE N 0B miR-21 & PDCD4 3£ ik
SR B PFS AT el &R . UL Table 2,

24 miR-21.PDCD4 RiEEFEHX &

33 ROC 430 #F miR-21 . PDCD4 % F 1T & 4%
958 R S5 FRE 3 AR AR A7 A T 0 RO | RS
PR R = (U R 5 ) - 1,

24.1 miR21 A& M HRFSHBEEHZFRKE 3 F
A 72 84 TR

miR-21 # 3 4F PFS # i £& F i A1h 73.5%
(P<0.01); 2984850 KAE M 0.55, miR-21 X [ (1)
FIRME R 0.93, BN 90.5%, FESE N 65.2%
(Figure 4), miR-21 #jll 3 4= OS ¥ il £ F 18 F2 >
81%(P<0.01) ; 9 B 48 B KE R 0.55, miR-21 XJ i
M ZRISE A 0.93, BB 90.5% , 75 5 B2 R 65.2%
(Figure 5),

242 PDCD4 xR EHBEEHKE 35
A e TR

PDCD4 Tl 3 4F PFS A9 #h £k F m #L ok 77.3%

(P<0.01); 2% 48 % KAE N 0.51,PDCD4 X L 1)
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Table 1 Relationship of miR-21 and PDCD4 protein expression with clinicopathological
features in patients with esophageal carcinoma

KRG H}26.5, HUBAE N

T—— 64.2%, i N 87.5%
1nicopathologic . . 5
features n X P PDCD4 t P miR-21 t P (Figure 6), PDCD4 i
Age (years) 34 0S M4 N R
<60 48 27.35+13.44 1.58+0.75
_ . Yakse
60 go 001 092 D UT O 137 048 TS -136 018 ‘7,3.2%(P<0.01), 208 f5
Gender %[%ﬁ{gﬂﬂ 0.35 ,PDCD4
Male 205y oug D3A0EIA64 oo o 169082 oo X i 2 A 20.5%
Female 45 25.53+12.32 1.68+0.76 ) .
Differentiation Grade ek PN 44.6%, Fer
R’Ze}; t gg 220 0.03 ;;;Zi;g; “141 0.16 i'gffg';f 387 017 2 913%(Figure 7).
T DA o 24.3 ARF miR-21.PD-
stage
T, 51 28.33+14.50 1.45+0.83 CD4 kA B % A G o
028 0.61 271 0.00 248  0.00
T, 46 22.28+11.77 1.95+0.66 i iF ROC i 28 Bt
N stage
N, 0 oo on 200251304 1475079 oo cutoff fH, i cutoff {
N, 47 016841318 V1924073 7 VR B4 N miR-21
Tumor size {om) BRI IR 2 K AL R
<3 S0 100 07 2B30£1305 L 159K079 oo .
=3 47 204441354 178078 7T PDCD4 m&Rikdl . itk
Location ) ) ﬁgﬁo
Upper thoracic 30 25.03£13.92 1.61+0.83 . .
Vs feisie 32 039 082 2256:13.93 111 033 1.68:073 092 040 miR-21 LB
Lower thoracic 35 28.49+12.60 1.74+0.81 i PFS B 14 ™A, &F

Table 2 COX regression analysis on the risk factors of
PFS in stage II esophagus squamous cell carcinoma

Factor B Wald P HR
Gender -0.02 0.02 0.92 1.02
Age -0.23 0.82 0.37 0.80
Location 4.42 0.11

T stage -1.92 10.36 0.01 0.15
N stage -1.66 7.89 0.00 0.19
Differentiation 0.67 6.48 0.02 1.93
Tumor size -0.59 5.32 0.03 0.56
miR-21 expression 0.54 9.65 0.01 1.70
PDCD4 expression -0.03 5.40 0.02 0.97

M1, 25E
it L (y=19.6,P<0.01) ;PDCD4 fik £ ik 4
7 PFS 124 H @ REHA N 4D H 2505
P2E X (¥=11.45,P<0.01), . Figure 8,
miR-21 K FE B P 7 0S 45 A Rk
H19.6 M H, ZRAGKIIFE L ($=27.84,P<
0.01);PDCD4 (KR A7 0S K 1924 H, mik
KN 28 N A, ZRAGIFE L ($=21.35,P<
0.01). "W Figure 9,
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Figure 4 MiR-21 predicts PES for 3 years after surgery
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Figure 5 MiR-21 predicts OS for 3 years after surgery
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Figure 6 PDCD4 predicts PES for 3 years after surgery Figure 7 PDCD4 predicts OS for 3 years after surgery
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Figure 8 The PFS of patients with esophageal carcinoma
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Figure 9 The OS of patients with esophageal carcinoma
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BH 5 B AIC s Li 45 O B 9 40 M b & B miR-21 AN
PRHE T Wb AL R 3 58 R, I H AR SRIE A T
PDCD4 35 H 1Y 21k , ik S bff 5% 45 S 35 R B Wi 3 22 (]
MHEAERIER , SARRMTRE A — B B85
MFAREERERZVWMEE AN FEERNE,
e e R I 7 B R R = e P | e S 2
(), T ELN T4 T 100 ke G BEVE AT Hwang 55 75
JBERRIE T miR-21 &3k, KR IAK miR-21 Kk HA
A 10 E XU (HR=0.316, P<0.05) , fif %% 35 miR-
21 HAEBNGIT bk as , #F—EW] T miR-21 %
TR RS XT A TS AR A I O, AR B 5 4

WEIIAE I & 8 8 R J5 85 P miR-21 .PDCD4 &
RE OLETRE B R AR SR AR A, IEB T T AR
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