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Expression and Significance of Cyclic RNA CiRS-7, Circ_0058514
and Circ-Foxo3in Serum and Cancer Tissues of Patients with Esophageal

Squamous Cell Carcinoma
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XU Qing-xia'~?

(1. Affiliated Cancer Hospital of Zhengzhou University,Zhengzhou 450008, China;2. Zhengzhou Key Laboratory of
Digestive Tumor Markers, Zhengzhou 450008, China)

Abstract: [ Purpose] To investigate the expression and significance of cyclic RNA ¢iRS-7,circ_0058514 and circ-
Foxo03 in serum and cancer tissues of patients with esophageal squamous cell carcinoma. [Methods] Ninety-seven
patients with esophageal squamous cell carcinoma who underwent surgical treatment in Henan Cancer Hospital from
January 2015 to June 2017 and 97 healthy subjects (control group) were enrolled in the study. The expression of
ciRS-7, circ_0058514, circ-Foxo3 in cancer tissues, para-cancerous lissues and serum before and after surgery were
detected by fluorescent quantitative RT-PCR. The patients were followed up after treatment and 1-year,2-year and
3-year survival rates were calculated. The relationship of ¢iRS-7, circ_0058514, circ-Foxo3 expression with the clini-
copathological features and the survival of patients were analyzed. The risk factors affecting the survival time of pa-
tients were analyzed by Cox analysis. The relationship between ¢iRS-7, circ_0058514 and circ-Foxo3 levels in cancer
tissues and serum were analyzed by Pearson correlation analysis. [Results] The expression levels of ¢iRS-7 and
circ_0058514 in cancer tissues were significantly higher than those in para-cancerous tissues,while the levels of
circ-Foxo3 were significantly lower than that in para-cancerous tissues (P<0.05). Moreover,their expression levels
were related to TNM staging and lymph node metastasis (P<0.05). The 1-year disease-free survival (DFS) rate,2-year
and 3-year overall survival (OS) rates and DFS rates in patients with high-expression ¢iRS-7 were lower than those
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with low-expression ¢iRS-7 (P<0.05). The 1-year DFS rate in patients with high-expression circ_0058514 was lower
than those with low-expression circ_0058514(P<0.05).The 2-year and 3-year OS rates and DFS rates in patients with
high-expression circ-Foxo3 were higher than those with low-expression circ-Foxo3 (P<0.05).TNM stage Il (OR=
0.516,P=0.040),lymph node metastasis (OR =0.485,P=0.019), ciRS-7 high expression (OR =0.523,P=0.037) and
circ-Foxo3 low expression (OR=1.929,P=0.030) were independent risk factors for 3-year DFS of patients. The levels
of serum ciRS-7 and circ_0058514 in patients were significantly higher than those in control group,while the level
of circ-Foxo3 was significantly lower than that in control group (1=14.680,14.659,15.202,P<0.05).The levels of
serum ciRS-7 and circ_0058514 after surgery were significantly lower than those before surgery,while the level of
circ-Foxo3 after surgery was significantly higher than that before surgery (t=7.998,5.103,8.372, P<0.05). The levels
of ¢iRS-7,circ_005851 and circ-Foxo3 in cancer tissues and serum before surgery were correlated with each other
(r=0.776,0.722,0.789, P<0.05). There was significant negative correlation between ¢iRS-7 and cire-Foxo3(r=—0.422,
-0.338, P<0.05). [ Conclusion] The expression levels of ¢iRS-7 and circ_0058514 are significantly increased in

serum and cancer tissues,while the expression level of circ-Foxo3 is significantly decreased in patients with

esophageal squamous cell carcinoma,which are correlated with the survival of patients.
Key words : esophageal squamous cell carcinoma;cyclic RNA ; ¢ciRS-7; circ_0058514; circ-Foxo3
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A1 ¢iRS-7. circ_0058514

Table 1 The expression levels of ciRS-7,circ_0058514 and circ-Foxo3 in esophageal
squamous cell carcinoma tissues

WG A T -20CUKAE % Groups N CiRS-7/GAPDH  Circ_0058514/GAPDH  Circ-Foxo3/GAPDH
Mo BUBH MIEREAR B8 Cancer tissues 97 2.85+0.72 2.13+0.67 0.66+0.21
J"’E%éﬂ a1 J;i;%égﬂ a1 , ;éﬁﬁ Para-cancerous tissues 97 1.34+0.37 1.06+0.31 1.54+0.43
. 18.371 14.275 18.111

Trizol ¥ # HUIL 75 A 41 SURE

o %%E\Xm i AALS P <0.001 <0.001 <0.001
A B RNA, B RNA 48 55 5%
A 1 cDNA , 34758 & PCR W, ciRS-7( FE514) . 2.2 JELH A G ciRS-7. circ_0058514 #1 circ-Foxo3

5"-ACGTCTCCAGTGTGCTGA-3", F i :5 -CTTGA-
CACAGGTGCCATC-3") .circ_0058514( 117514y .5'-
CCAGTTGTAGGTCGTTCTCAAG-3, Fiji#:5-GGATTT-
AATCCTCGCCTGCATG-3" ) Fll circ-Foxo3( L7514
5'-GTGGGGAACTTCACTGGTGCTAAG-3" | F {if .5’ -
GGGTTGATGATCCACCAAGAGCTCTT-3" )k GAPDH
YER N2 272 5 BF ciRS-7 ., circ_0058514 il circ-
Foxo3 BYFH X} =ik
14 B iF

BE A2 Z HRIFIR 112 5 A ol H i bl
Vi 697 e 1V AENE 3 H m/E%j 1,2 N A
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1 AR IR AL RART cire_0058514 R Fk B E (P<
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Table 2

with esophageal squamous cell carcinoma

The relationship of ciRS-7, circ_0058514, circ-Foxo3 and their clinical characteristics of patients

ciRS-7/

circ_0058514/

circ-Foxo3/

Groups Cases GAPDH 7 P GAPDH /F P GAPDH v/F P
Age (years)
<60 59 2.81+0.64 2.09+0.33 0.68+0.18
0.983 0.328 0.884  0.379 0.836  0.405
=60 38 2.94+0.63 2.15+0.32 0.65+0.16
Gender
Male 58 2.88+0.69 2.13+0.65 0.67+0.20
0.211  0.833 0.226  0.822 0.502 0.617
Female 39 2.85+0.68 2.10+0.63 0.65+0.18
Tumor diameter (cm)
<4 55 2.80+0.62 2.06+0.58 0.69+0.16
1.197 0.234 1.119 0.266 1.687  0.095
=4 42 2.95+0.60 2.19+0.55 0.63+0.19
Tumor location
Locus superior 12 2.92+0.60 2.15+0.58 0.63+0.20
Locus medialis 53 2.87+0.63 0.072  0.931 2.12+0.56 0.035 0.965 0.65+0.17 0.434  0.649
Locus inferior 32 2.84+0.65 2.10+0.58 0.68+0.19
Tumor differentiation
High level 22 2.72+0.57 1.97+0.47 0.72+0.16
Middle level 45 2.84+0.61 1.762  0.177 2.11+0.52 1.493 0.230 0.67+0.17 2.909 0.059
Low level 30 3.02+0.56 2.22+0.54 0.61+0.16
TNM stage
I 18 2.47+0.47 1.81+£0.41 0.77+0.16
I 50 2.83+0.60 9.725 0.001" 2.08+0.52 7.365 0.001° 0.68+0.17 10.334 <0.001"
I 29 3.20+0.54 2.37+0.50 0.56+0.14
Lymphatic metastasis
Yes 46 3.16+0.65 . 2.31+£0.62 . 0.59+0.17 .
4.720 <0.001 3.283 0.001 4.352 <0.001
No 51 2.58+0.56 1.92+0.55 0.75+0.19
Note : * ;with statistically significant difference
-+ Low expression of ciRS-7 =+ Low expression of circ_0058514 =*Low expression of circ-Foxo3
100 _ = High expression of ciRS-7 100 4 100
= 80 e = 80 = 80
£ 2 £
% 60 § 60 % 60
= 40F = 40r = 40r
g g g
S 20 S 20F S 20F
0 6 12 18 24 30 36 0 6 12 18 24 30 36 0 6 12 18 24 30 36
Time(months) Time(months) Time(months)
A E
~“Low expression of ciRS-7 == Low expression of circ_0058514 ~ Low expression of circ-Foxo3
§ 100 ——High expression of ciRS-7 ;\3100 _L‘“ High expression of circ_0058514 § 100 —= High expression of cire-Foxo3
£ g0 £ sof . £ sof
Z Z 1 =
Z 60 g 60f L Z 60F
=40 = 40 = 40T
g 20T g 20r g 20
=) . ) ) ) ) ) A ) . ) ) ) ) A . ) ) . . i
0 6 12 18 24 30 36 0 6 12 18 24 30 36 0 6 12 18 24 30 36
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Time(months)

Time(months)

Figure 1 Survival rates of patients with esophageal squamous cell carcinoma according to different expression
levels of ciRS-7,circ_0058514 and circ-Foxo3
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Table 3 Survival rate of patients with esophageal squamous cell carcinoma according to different expression
levels of ciRS-7,circ_0058514 and circ-Foxo3(%)

ciRS-7 circ_0058514 circ-Foxo3
Low  High X P Low  High X P Low High X P

Survival rate N

Overall survival rate

1-year 92 95.65 91.30 0.700 0403 95.65 91.30 0.716 0.398 89.13 97.83 2.769 0.096

2-year 90 84.44 6444 4.643 0.031° 80.00 68.88 1.663 0.197 64.44 84.44 4.807 0.028"

3-year 78 7436 4872 5.531 0.019° 69.23 51.28 2.817 0.093 46.15 76.92 7.587 0.006
Disease-free survival rate

1-year 92 86.96 67.39 4.929 0.026° 89.13 65.22 7.236 0.007° 71.11 84.78 2.364 0.124

2-year 90 73.33 48.89 6.203 0.013° 68.89 53.33 3.202 0.074 48.89 73.33 5.542 0.019"

3-year 78 56.41 2821 7.795 0.005° 51.28 33.33 3.529 0.060 30.77 53.84 5.416 0.020°

Note : * ; with statistically significant difference

PE=1; M98 B <4 em=0, =4 ecm=1; 9% Table 4 Cox regression analysis of the risk factors affecting the disease-

frE FE=0, =1, T Be=2 A% 43 k=0 free survival of patients with esophageal squamous cell carcinoma
=1, B 44k =2;TNM 438 1 #1=0, Clinical characteristics B SE  Wald x> Exp(B) 95%CI P
I ﬁﬂ 1; m ﬂ;ﬁ_Z %Y/f}l( M4 §§ &7 =0, ﬁ{/ﬂ( Age -0.462 0.394 1375 0.630 0.291~1.364 0.242
Gender 0.078 0.428 0.033 1.081 0.467~2.501 0.855
4 =1;ciRS-7 k=0, ciRS-7 =5
Ffﬁ: > _’“RS fie ik O’“}‘{S o e ~0512 0387 1.750 0599 0.281~1.280 0.187
& 3K =15circ_0058514 1% & 5 =0, pymor location 0365 0419 0759 1441 0.634~3.275 0.384
circ_0058514 15 %% ik =1; circ-Foxo3 . # Tumor differentiation 0.584 0.352 2753 1.793 0.899~3.575 0.098
#5=0  cire-Foxo3 £ % %=1, Cox H. M), TNM stage -0.662 0321 4253 0516 0.275-0.968 0.040°
. \ N Lymphatic metastasis -0.723 0.306 5.583 0.485 0.266~0.884 0.019"
6 10 9 5 % TNM 20 0o 39 . &9k 2P
b e N ﬁ\ﬂﬁji 'ﬂ I Ciks7 -0.648 0310 4369 0523 0.285~0.960 0.037°
B 455 85 (ciRS-7 7 &3k cire-Foxo3 fIX Circ_0058514 -0.592 0.314 3.555 0.553 0.299~1.024 0.060
FRIK A& E B B E 3 IR ER  Cire-Foxo3 0.657 0301 4.764 1.929 1.069~3.480 0.030"
EER R & (Table 4), Note : * ;with statistically significant difference
2.5 ﬁ EHEEEMLFH CiRS-7. Table 5 The expression of ciRS-7,circ_0058514 and circ-Foxo3 in serum
circ 0058514 1 circ-Foxo3 & i 7k of esophageal squamous cell carcinoma patients and controls
A fple g v pQ . ciRS-7/ circ_0058514/ circ-Foxo3/
B E B R B MW ciRS-7 A circ_  Groups N CAPDH CAPDH GAPDH
0058514 7KV W 75 F X AL, cire-Foxo3  “pooihageal squamous cell 97 0.90£0.25  0.77:021  0.3620.12
7K B AR T X R 41 (P<0.05) (Table 5) carcinoma group
26 AEGEERERTASLES ciRS-7 Control group 97 0.48+0.13 0.41+0.12 0.72+0.20
= Yo 14.680 14.659 15.202
2 Y 210
circ_0058514 FA circ-Foxo3 3% K E34L p <0.001 <0.001 <0.001

S W R R Vi ciRS-
ﬁ 9% # AR i ciRS-7 A Table 6 Comparison of ciRS-7,circ_0058514 and circ-Foxo3

circ_0058514 Fik /K- BAR TR A, cire- expressions in serum before and after operation
Foxo3 #Z ik /K F-H] W & T AR HI (P<0.05) Groups N wiRS7/CAPDH €ire-0058514/  circ-Foxo3/
GAPDH GAPDH

(Table 6) . :

. on - . Pre-operation 97 0.90+0.25 0.77+0.21 0.36+0.12
2.7 A R MM E W cRS-7, Post-operation 97 0.63+0.20 0.62+0.17 0.53+0.16
circ_0058514 # circ-Foxo3 Fix/KFERHE 7.998 5.103 8.372
X P <0.001 <0.001 <0.001

ﬁ /ﬁEé: @;ﬁ J,_'% ‘%‘ %L 7'( Eﬁ JE:'E vl g/l:{ *ﬂ I {%3 ':F' Note : Paired t test
ciRS-7 .circ_0058514 circ-Foxo3 # ik /K B A — 3 3 ‘T_]‘ 'L/[,:
PE (1=0.776,1=0.722,1=0.789 , P<0.05) (Table 7); A

HiJeE 42U LTS P ¢iRS-7 A cire-Foxo3 5 i 2 11 A1 B 9 th 2 R0 & T R L E VR S 801
KK FR (1=-0.422,1=-0.338,P<0.05) (Table 8), — PR LI AR T e R AL R A B I R
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Table 7 Consistency of ciRS-7, circ_0058514 and circ-Foxo3 expression in

cancer tissues and serum

Foxo3 ik /K F5 £ #H TNM 43
WA B LEF R A 5, TNM 47

_ Serum ¢iRS7 SO e VR B G A SR I PR A 0

r P r P r P /T B E YR B RIT s
Cancer tissues ciRS-7 0.776  <0.001 - - - - PEAL BT IS R 2
Cancer tissues circ_0058514 - - 0.722 <0.001 - - ':F' ¢iRS-7 .circ_0058514 .circ-
Cancer tissues circ-Foxo3 - - - - 0.789 <0.001 -

Table 8 Correlation of ciRS-7, circ_0058514 and circ-Foxo3

expressions in cancer tissues and serum

Foxo3 33k /K ¥ 5 & %8 i
R R R A O AN IR AR b, A B

ciRS-7 KRB F 1 1 4F 2 45 M 3 4E THK A 17

Ind Cancer tissues Serum N

naex p p r P M 24 3 FE BRI E T cire-Foxo3 &
ciRS-7 vs circ_0058514 0.196  0.051 0.150 0.137 FIXHBHEW2EMIFERELERDET S ]
ciRS-7 vs circ-Foxo3 -0.422 <0.001 -0.338 0.001 circ_0058514 Fh AN 5 B F 1 AE TG A AR
circ_0058514 vs circ-Foxo3 -0.182 0.070 -0.143 0.157

AR AR BT A g R R
KR AIL S-S BE 0 AR T xR SR IR 12
B TAER AT B EEMIGIRE X, CircRNA Jj&—
K ZAFTE T B A YA 1) AR g i RNA, N 7%
ZANEE I miRNA 25507 5, 7EIR i & 28 % e vh
REFFEZEAEN W, AR, 8B4
ciRS-7 Fl circ_0058514 =35 7K V- W] 1 = T 9 55 41
4 circ-Foxo3 ik /KW AR FIE 55441, CiRS-7
JE— PR Y cireRNA, 18 £ miR-7 (45400
R, AESN miR-7 W45 BT miR-7 A9 A9 06 1E , &
H miR-7 AL R IK 75, MiR-7 J& 2 i oiE h
(18 J6 E 0 A0 70, T LA AT o) PR 200 B 1) 344 (R 2B AN
B, RAEIRAE 4 Su S HIBFSE R, ciRS-7
A LARE ] miR-7, 4795 R A5 5 18 % NF-xB (9% ik,
R AR /)N 240 Pl 98 1 0 TR . AR SRR A i 1 &
45 ciRS-7 ik W T A L, Circ_0058514 72
Arf-GAP 85 FG = E W% HE M 1 (Arf-GAP with FG
repeats 1, AGFG1)FEH [ 2 2% 5 M4 59
G WY citeRNA, H I8 T 9/ v] DU 5 41 i R
WIBH A AN T, $278 cire_0058514 ik L iEn]
Al 3 3 0 A 0 9 A0 B A W 2 AT, M
£ A B 0 AEVE R . Cire-Foxo3 & H1 XU Sk # %
A O WA 3 (fork-head transcription factor O sub-
type 3, Foxo3) % i 1) P14k RNA, A LU i Foxo3 1Y
FIB |, VAR iR At ML R 2205 S 4 T R kA
LA A2 1718 R cire-Foxo3 35 T I8 Al GEi 13
N Foxo3 ik Mt HE A B8 0 R R
AW H 2 ciRS-7 . cire_0058514 . circ-

398

A K, A RE R, g T
ciRS-7 .circ_0058514 .circ-Foxo3 = 5 & 4 W Jig iF Ji&
WA TR B BE, ciRS-7 7T fE 2 5 848 W i 1 119 454
BF A | cire-Foxo3 W] g £ 8 2 5048 B 6 g Il py . rp
W, circ_0058514 ] fit 32 2 2 5 £ A4 Wi ik & 1Y i
WA B RV LA i T i — 26907 . CiRS-7
ATRAA A% miRNA W4, BT miR-7 #9736 1k, oF
Ifif 5% 1 miR-7 45 14 PTEN/PI3K/AKT {55 5 il % 1
B3R, AR g A0 L ) T A 2R AT A HE S TR 1Y
kR P WESE BOR , eiRS-7 i W] LA Y miR-
1299 .miR-135a-5p £ ZF' miRNA B D) AE , 715§ 3%
(R % Jz K K732 & (epidermal growth factor recep-

tor, EGFR) Bk i 32 {4 B 43 il i 1 (transient receptor
potential canonical 1, TRPCI)%F )3k , I 77 £ 45 0§
i B SEANE B 2 HIR ciRS-7 ] REIE AL &
£ miRNA W2 VE 0, 071 12 /8 Sl 200 L 10 A= 0 45
A, B Ve B A 098 g 1) e DR s BERRAE | 4 £ A R 1Y
AGAEHERE . Xing &5 PWT ST W N AR DA Y
Foxo3 W3k, AAEMIEMER], tonl L& % miRNA

HELRAVERT, $20 miR-23a P45 A& 25 PTEN 1Y

ik, Ml EEEHE R, $R ¢iRS-7 F circ-
Foxo3 5 & W A TR B &M, AEMN
B BHEINIT 0 TR B

AW R, B 6 R H LW ciRS-7.
circ_0058514 &K /K -1 B & T X B4 | cire-Foxo3
FIRACF AL F XA, HARJS Mg o ¢iRS-7,
circ_0058514 F ik K- B i B A, cire-Foxo3 # ik 7K
S0 Tt 29— A ESE ¢iRS-7 . cire_0058514  circ-
Foxo3 Z 5 & WM L LR, v T 28 0m
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S IS VAL AT | B B R R A SR
ML ' ¢iRS-7 . circ_0058514 circ-Foxo3 323k /K- H.
A — B, 48R I R AT AR 48 1 7 eiRS-7,
circ_0058514 . circ-Foxo3 FE iR 7K, Pl £ 45 0 9 78
H R R ANTS o ARWTTE T, AR 2 ZUR I
W ciRS-7 M circ-Foxo3 2 W Z MK LR, 5
circ_0058514 TG A1 o I3 B Al 5 45 SR A2 4k
JRIA, Al RERH T ciRS-7.circ_0058514 . circ-Foxo3
ZHEE RN AR BB, CAR SR,
ciRS-7 Fl circ-Foxo3 ¥ 7] UL E ¥ # A ¥ «B (nuclear
factor, NF-«kB) 55 {5 5 38 [ 1Y 2 3k, I 2 i U 240 i 1y
NEAE A W) 24T R BB IR ¢iRS-7 F cire-Foxo3 W]
AE 30 o8 AH AR P L ] 4 2 4 0l 19 A ke fHL
FCRARRVEFIPLE AW, AT TiE— P RADE

ARWFTEA B Z AL TREA D, HABIFEAL
VARG T ciRS-7 .circ_0058514 F1 cire-Foxo3 1F &
B R R IR A FEEAR PR FHBLE] i A B A
AR THE— LT REARRIRANI

L5 L Pk AR AR B VR T eiRS-
7 Ml circ_0058514 33k /KW i F+ 5 | circ-Foxo3 3
IROKF- B R AR, HOHOK S8 46 5 5 TNM 43 1A
MEE5 555 5%, ciRS-7 ik 323k | circ-Foxo3 & % ik
BAEMEARN IS, ARENEEES TR
7 BB A
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