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Relationships of CCNA2 and CDCAS expressions in endometrial carcinoma tissues with proliferation genes
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[Abstract | Objective To investigate relationships of expressions of cyclin A2 (CCNA2) and cell division cycle-related gene 8
(CDCAS8) in endometrial carcinoma (EC) tissues with expressions of proliferation genes and invasion genes, clinicopathological
parameters and prognosis of the disease. Methods 203 EC patients who underwent surgical treatment in The First Affiliated
Hospital of Hebei North University from January 2016 to February 2020 were selected as study subjects. Real-time fluorescence
quantitative polymerase chain reaction (RT-qPCR) was employed to detect expressions of CCNA2,CDCAS8 and proliferation genes
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(RRM2) ],invasion genes [ high mobility group protein Bl (HMGB1), Dickkopf-related protein 1 (DKK1), metastasis-associated
protein 1 (MTA1) ] in EC tissues and adjacent tissues of EC patients. Pearson correlation analysis was used to analyzed correlations
of expressions of CCNA2 and CDCAS8 with expressions of CDK6, PCNA, CCND1, RRM2, HMGB1. DKK1 and MTA, and
relationships of expressions of CCNA2 and CDCAS in EC tissues with clinicopathological parameters of the patients. Kaplan-Meier
survival curve was used to analyze effects of high expressions and low expressions of CCNA2 and CDCAS8 on prognosis (overall 3-
year survive rate) of EC patients. Results The relative mRNA expression levels of CCNA2, CDCAS8, CDK6, PCNA, CCND1,
RRM2,HMGBI1 and MTAT1 in EC tissues were higher than those in the adjacent tissues, the differences were statistically significant
(t=11.986-30. 927, all P<C0. 05) ,while the relative expression of DKK1 mRNA in EC tissues was lower than that in the adjacent
tissues,and the difference was statistically significant (¢ =17. 033, P <C0. 05). The relative mRNA expressions of CCNA2 and
CDCAS in EC tissues were positively correlated with the relative mRNA expressions of CDK6, PCNA, CCNDI1, RRM2, HMGB1
and MTA1 (»=0. 538-0. 665,all P<C0. 05), while they were negatively correlated with the relative mRNA expression of DKK1
(r=-—0.593 and —0. 606 respectively,both P<C0. 05). The relative expression levels of CCNA2 mRNA and CDCA8 mRNA in EC
tissues were related to clinicopathological parameters such as International Federation of Gynecology and Obstetrics (FIGO)
staging ,degree of differentiation,depth of myometrial invasion and lymph node metastasis:in detail, the relative expression levels of
CCNA2 mRNA and CDCA8 mRNA in such EC tissues groups as FIGO stage III subgroup,low differentiation group, depth of
myometrial invasion ==1/2 group and lymph node metastasis group were higher, and the differences were statistically significant
(t=6.948-13. 894 ,all P<C0.05). The overall 3-year survival rate of EC patients in high CCNA2 expression group was 72. 34% ,
which was lower than 91. 43% in low CCNA2 expression group, the difference was statistically significant (X*=12.405, P <<
0.001). The overall 3-year survival rate of EC patients in high CDCAS8 expression group was 71. 43% , which was lower than
93.07% in low CDCAS8 expression group,the difference was statistically significant (X* =15. 990, P<C0. 001). Conclusion CCNA2
and CDCAS are highly expressed in EC tissues,and their expression levels are related to proliferation genes and invasion genes,and
clinicopathological parameters of the patients. Elevated expression levels of CCNA2 and CDCAS8 can lead to poor prognosis of EC
patients.

[ Key words | endometrial carcinoma;cyclin A2;cell division cycle-related gene 8; proliferation gene;invasion gene; clinicopathological

parameter; prognosis
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2H 2R A T 45 SR kR 84 45 RN R BT 119 415 b v
[ Br 5 77 B B B (International Federation of Gyne-
cology and Obstetrics, FIGO) 48 #1511 # 123
i, 1351 80 19 s A 434k 79 191, s 44k 124 4515 (L2
BAHTREE<<1/2 % 65 5, =1/2 35 138 5 ; £ bk L 45
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1.2.1 B8 2% & 9% % 2122 CCNA2,CDCAS, 3

A% 2 B A AR

R FH S B 98 7 o 2R A W 5% =X 1 (RT-qPCR)
Kl EC 4120 K 55 41 40 CCNA2 . CDCAS ik I 4
B RZEIEN .

B2y 50~80 mg HLREAS, I A 7 AR
ffi F Trizol i 7] & (3 [ Invitrogen 2 A]) #& B4
RNA, #4E 7™ % 35 46 0500 5 B 45, $2 BUS 9 RNA
% NanoPhotometer UV/Vis 43066 B 1 46 I # B
5alifgg, Ll A260/A280 HAE>1.9 A&k brifE. B
J& s K PrimeScript™ RT reagent Kit with gDNA
Eraser ik 77l & ( H A~ Takar 2~ 6 #4700 B ¥ & §#%
SELRWAR R A 20 pL(HIRAW 10 pL, BT FESI
W14 1 L DNA BiAR 2 pL KWK 6 pl), ST &
9 95 °C 30 s FiAEME, 60 °C 30 s, 3k 50 MFEFR, Br
% cDNA fR £ % H .

f# ] GoTaq® gPCR Master Mix i ¥ & (2
Promeg /A &) #4752 B 22 06 2 7t PCR §73,
K Z& N 20 pL:GoTaq® qPCR Master Mix 10 pL., |
THES #1145 0.8 pL.cDNA 4 L CXR (A% 0. 2 pl,
DITC g K #b AR, RN BF i E W F:95 C
2 min;95 ‘C 15 .60 ‘C 1 min, 3t 40 NMEH; & )5
72 CHEAR 2 min, SCEAMSIEE 3 WK 2 20k
THEH br 3 AR X ik &, DL U6 /2 CCNA2 il
CDCAS N Z 3N, Ll GAPDH 1y 3 58 A 56 3 [H
(CDK6.PCNA, CCND1, RRM2) K 1% 78 # 56 %
(HMGBI1.DKK1 . MTAD BN Z 3K . BS54k
A TR A R TR AE B LR 1.

x1 ERSMRT

Table 1 Gene primer series

FH BsiEE REIRY)

CCNA2 5'-CGCTGGCGGTACTGAAGTC-3' 5-GAGGAACGGTGACATGCTCAT-3'
CDCAS 5'-GCAGGAGAGCGGATTTACAAC-3' 5'-CTGGGCAATACTGTGCCTCTG-3'
U6 5'-CTCGCGCAGCCTTGACA-3' 5'-AACTTCGGAATTGCACTCGT-3'
CDK6 5'-GTCTCACCCATACTTCCAGGACC-3' 5'-GGGACCCATAAGCCACCAAG-3'
PCNA 5'-CAATGACCCCGCACGATTTC-3' 5'-CATGGAGGGCGGATTGGAA-3'
CCND1 5'-ATCCGAAGGAGGCTCTACTATG-3' 5'-CTTCTGGAGTCGGCGAATAGG-3'
RRM2 5'-CCACGGAGCCGAAAACTAAAG-3' 5'-CTCTGCCTTCTTATACATCTGCC-3'
HMGB1 5-GATGTTGCGAAGAAACTGGG-3' 5'-TTCAGCCTTGACAACTCCCT-3'
DKK1 5'-TATCACACCAAAGGACAAG-3' 5-TGATGGTGATCTTTCTGTAT-3'
MTA1 5'-AGCTACGAGCAGCACAACGGGGT-3' 5'-CACGCTTGGTTTCCGAGAGT-3'
GAPDH 5'-“TGACTTCAACAGCGACACCCA-3' 5'-CACCCTGTTGCTGTAGCCAAA-3'
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1.2.2 )z
PAARJE W H Ry BEVT 5 R T8 52 A R i
BEDTIY 7 X BB R T RIBE DT 3 AR5 1 AR 4 A
BT 1 W58 2.3 4E 6 BT 1 W, BT N 25 AL 46
T TA)AE AR | A 4% A A L B S BL IR 125 (carbohydrate
antigen 125,CA125) Ff1 A Bff 22 & [ 4 Chuman epidi-
dymis protein 4, HED K | 5215 27 K A (R 0 i2F
FTHE B R 4 i B R, BB I8 L ARG R CT 8
MRI 5 40)  BEVT#CE H 808 2023 48 2 . LABEDS
I Bl T Dy BE U5 4 U 0 SR SR I AR A
TGO, G B AR AE 0, A A7 0T RO B 15 T 16 2 DA o]
JEL R B SE T A B ]
L3 &It EH*E
W55 B4 R 48 11 24 5 fF IBM SPSS Statistics
26. 0 #EAT S8t 2% o . 3 i B OB R Shapiro-
Wilktest ¥& BEAT IE A AW, £F & 1E 8 40 1 09 H 3
x2

AR UE2E (x £ ) R, PO 4L L AR FH Al S BE AR ¢
K 56 5 38070k FH ) 8 (o) FIET 0 bE (%) R, 4 1)
K X K5 K ] Pearson #H 263 43 1 CCNAZ2.
CDCAS8 5 CDK6, PCNA, CCNDI, RRM2, HMGBI ,
DKK1.MTAT1 [ AH &M 2k H Kaplan-Meier 4 £7 #H
LT CCNA2,CDCAS & £ 5 F L4 3 4F
MAETER, LI P<<0.05 NERAGIHEEX.

28R

2.1 BMARERBFHLAF CCNA2,CDCAS. 15
HEEERERIEKELLE

EC #4141 CCNA2,CDCAS,CDK6,PCNA,
CCND1,RRM2,HMGB1,MTA1 ) mRNA # %} 3%
KEE TS HA, ERASITERE L G HAT
11. 986~ 30. 927 Z [A], P <C0. 05); EC & 41 4!
DKK1 /) mRNA fHXT RB AR TEZHN . ERA
Giit & X (1 =17.033,P<0.05), W% 2.5 3,

EHASEZHALA CCNA2.CDCAS B EEFM mRNA BN RABEE(x £5)

Table 2 Comparison of relative expression levels of CCNA2 mRNA,CDCA8 mRNA and invasive genes’ mRNAs

between the EC tissues and the adjacent tissues (x &)

c2.290

205 Bil% CCNA2 CDCAS

HMGB1 MTA1 DKK1
EC 44! 203 3.160. 46 8.944+1.23 24,3545, 72 2.7940.67 17.2344.35
95 55 41 21 203 2.3840. 41 7.2641.12 18.36+4. 24 1.2340. 26 26.836.75
t 18.035 14. 389 11.986 30. 927 17.033
P <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001

x3 BALEEFHLEAERN mRNA HMREELR(x £
Table 3 Comparison of relative expression levels of proliferation genes’ mRNAs
between the EC tissues and the adjacent tissues (x £ s)

4531 %4 CDK6 PCNA CCND1 RRM2
EC 44 203 1.6740.43 2.2740. 64 2.0820. 61 7.46£1.43
Pt 55 L 41 203 0.8270. 14 0.86+0.18 0.7940.15 5.1641.15
t 26.781 30. 217 29. 259 13.384
P <<0. 001 <20. 001 <<0. 001 <20. 001

2 AL H CCNA2,CDCAS &k kT 51
EEEEREXMYE

EC 4141F CCNA2,CDCAS B mRNA #i %} %

ik i 5 CDK6, PCNA, CCND1, RRM2, HMGBI ,

MTAT ) mRNA FXS 23k 5 52 A O G EH A T

0.538~0.665 Z[1],P<C0.05),5 DKKI1 fJ mRNA
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—0.606,P<C0.05), L 4.,

2.3 BAHMAH CCNA2,CDCAS B3 mRNA #xt
REEFECEEZERKFESHHXR

EC 8 20 40 h CCNA2,CDCAS ) mRNA #i %}
FikEAE FIGO 403 A AR A fh 241 L2 30



TELL ¥R M ik http://mchchina. xjtu. edu. cn

E=1/2 H a8 BB A s, 2R At ¥R W5 2 20 0 g FEETY  MR  R AR VU RS S
S fHATF 6. 948~13. 894 Z i), P<C0. 05), 54E s gt E L (P>0.05) , WK 5,
F 4 EALH CCNA2.CDCAS B mRNA MR X ESHAFEZEER mRNA X RIESHHEXE
Table 4 Correlations between relative expression levels of CCNA2 mRNA and CDCA8 mRNA,
and relative expression levels of proliferation genes” mRNAs and invasion genes’ mRNAs in the EC tissues
H4 5 H A fRAEHH
e
CDK6 PCNA CCNDI RRM2 HMGBI DKK1 MTAI1
CCNAZ2 r 0.615 0. 643 0.589 0.616 0.645 —0.593 0.617
P <£0. 001 <<0. 001 <£0. 001 <£0. 001 <<0. 001 <<0. 001 <<0. 001
CDCAS8 r 0.639 0. 665 0.595 0.637 0.565 —0. 606 0.538
P <<0. 001 <<0. 001 <<0. 001 <20. 001 <20. 001 <<0. 001 <20. 001
F5 ALK CCNA2.CDCAS RIZKFES EC EZEMKFRESHHRXR(x £s)
Table 5 Relationships between the expression levels of CCNA2 mRNA and CDCA8 mRNA
in the EC tissues,and clinical pathological parameters of EC patients (x +s)
CCNAZ2 CDCAS8
Ik PR 5 207 AIE 1%
AR ik it ¢ P LRSS t P
AR () 1.358 0.176 1.203 0.230
=55 116 3.21+0. 48 9.03%1. 26
<55 87 3.1240. 45 8.82+1.19
4 25155 L 1.312 0.191 0.332 0. 741
= 132 3.1940.51 8.96+1.25
& 71 3.10+0. 37 8.901.19
5 B 2K A 1. 387 0.167 0.735 0.463
Ji 9 168 3.18+0.49 8.97+1.31
Bl 35 3.060.32 8.80+0. 85
i 98 fe KA (em) 1. 809 0.072 0. 844 0. 399
=3 80 3.2340.52 9.03+1. 36
<3 123 3.11740. 42 8.88+1.15
EEERE R 1. 080 0.282 0.288 0.774
Jry kb Y 84 3.1240. 44 8.91+1.21
RO 119 3.1970.47 8.961.24
FIGO 43 12.023 <20. 001 13.894 <<0. 001
T~1M 123 2.84-+0.39 7.96+1.18
1 41 80 3.6540.57 10.45+1.31
AL B 11.186  <€0.001 8. 498 <0. 001
itk 79 3.62+0.53 9.8641.37
T sk 124 2.8740. 42 8.35+1. 14
WUJZ 32 1 G B2 8.416  <C0.001 6.948 <<0. 001
<1/2 65 2.7640. 41 8.06+1.08
>1/2 138 3.3540.49 9.3541. 30
YRR g o 9.851  <<0.001 8. 734 <20. 001
H 45 3.7670.59 10.37+1.62
5 158 2.9940. 42 8.53+1.12
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2.4 AR H CCNA2,CDCAS B mRNA 3¢
FKEEX EC BEFEHE I

ABEFE R 203 B EC B KU 4 B, 345 52 2
Bl 15 2R 199 Il fR 3 TR, 3 AR RVEAF RN 82,41 %
(164/199) ,FET- 3 H 17. 59% (35/199), LI EC 4
21 CCNA2,CDCAS X} R ik it i ¥ ¥ EC &
Hor R CCNA2 4194 71 AR CCNA2 41 (105 i)

A 100r
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sof
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30t
20f
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— fRCCNA24A

- ECCNA24L
0 C1 ! 1 1 1 1 1 J

20
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B 1001

NN

FlmE CDCAS 2H (98 i) ik CDCAS 2H (101 i), &
CCNA2 # 3 B AAF Ny 72, 3496 (68/94) . ik T
il CCNA2 4119 91.43%(96/105) . 2 7 H il 3
M(X*=12.405,P<C0.001), WL 1A; % CDCAS 41
3AEMAEAER N 71, 43%(70/98) K Tk CDCAS 21
) 93. 07% (94/101), 2 5 A G it 2% 8 X (X*
15.990,P<C0.001), WA 1B,

90
801
701
60
50
401
301

201
— {KCDCASA

lg | - mEcDCAs4
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TR (%)

1 1 1 ]
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20
i ()

A FAE CCNA2 /K1Y 3 A1 s B AR [E CDCAS K1Y 3 AFAfF 3,

B 1
Fig. 1

Kaplan-Meier 4 77 1 £ 4 #7 CCNA2.CDCAS RiEKFEXF EC BE T8I
Kaplan-Meier survival curve analysis of impacts of CCNA2 mRNA and CDCA8 mRNA

relative expression levels on prognosis of EC patients

3 1ie

3.1 CCNA2.CDCAS 5 EC X & E =

FHCHI ST 1 42 BRE F P 2o PR 1k ik 9 o EC
R AR AT B A o0 A v A A S R
20 EC Bk A K RALE R 52 A W, H A
WA R ZHE 2B 25 H 55 BB
T Ja T — il 0 M AR M . R B AR R
0 M A= P24 AT A H OE R ) SR AR LR R S A
T ACE R ek AE . Hov, 40 B 3G 5 S 4R 22 RE ) 1
5 EC MM ok 4 1% 0 s BEARAE 5 bR i 0
L S b 3 1 Um s AR O

CCNAZ B EN T A 4 Sy falk q27 X, 5K
4K 7 489 bp LT Fr A 41357 ik CCNA2H,
CAWF R T TCGA %4 % 7 Hr & 8L, CCNA2 J&
—N5 EC R4 RREYIMCH IR, £ EC IiE
4 % A B it R o AR R B4 T EELE T . CDCAS
HENEMNTREMA P42 B 1ITANSH TS 11
AN T, A 2 % TCGA Al Oncomine 3%
W EH 20 BT & B, CDCAS J2& EC Y et 3 [ 22—,
T EC % & Ko Bk i b A oh 2% 45 B Y

35

3.2 EC H# s CCNA2,CDCAS RiXER 5%
RO

KBS R, EC 4141H CCNA2 F1 CDCAS ¥
S RIS FOAR R 3R GR i T 55 414, EC 4
Zirh CCNA2 ,CDCAS & 35 1Y it K AT BB A2 « ik AR
B R A GEAE G BOL I L R, DT 51 5 P
JER A EC 5 3 & b & A I B2 ) 78 i #E Ak
PI3K/Akt/mTOR il #% 5% % ¥ 1%, W 5] &
CCNA2, CDCAS8 it fF % 57", CDK6. PCNA,
CCND1,RRM2,HMGB1 .MTAL1 £ EC 4141 th (1) 4
X RN TSR 41, DKK 7 EC A8 h i
X R B AR TS 44, RBM B0 55 &
K EC /9 B3 i 2 — , CDK6,PCNA, CCNDI
RRM2 & H i & B 5 EC i % U)AH 3¢ i) 1 58
P, R TR K55 5 EC R 9 I R s 2 Re 1F 2%
YIF I, HMGB1 ,DKK1.MTA1 &5 EC M i #:
MIEHR BN Hoh HMGB1 /2 — Ff e (o i %
HH L fE DNA S8 b R BEMN . 2 5 2%
A i R A I 0 £ 28 R B ad B s DKKL & — b
R B0 HA W A T R e R R
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B e J1 B VIAH 26 s MT AL J2& 30 45 K 8 & B — Fh 5
Z PO b R 2 B A K R ZEA RN, R AR
U 2016 AR BF 5T & B BEIR B ORR 9 40 R
CCNAZ K&, AT LA ] Jifi B g 40 Bf0 %) 364 3 L 3T F8 A=
ZEfe S, XIWHE B & B, miR-140-3p B IE
CDCAS 7 ili B g v (¥ 2% 3k 7K 7 B 8 /&5 T 76 1 % fili
HLUF Y ik K F, CDCAS 1] 3% # miR-140-3p %
it B 95 4 B A549 {228 Iy A3l VE . A 52 G
PEZMHT 8 CCNA2,CDCAS By 5 ik /K F 5 CDK6,
PCNA.CCNDI,RRM2, HMGB1 ,MTA1 £ 1E #] 3¢
P, 5 DKK1 2 it ¢ P, 278 CCNA2,CDCAS 7]
el S EC MEA (R 22 B Y 2R3k, N2 5 EC
i Jea A P 3 B AR R R . S — T R B EC 4
21 CCNA2.CDCAS8 ik K5 e FIGO 41 |
SIAERREE WUZ R VR BE R E 45 e B8 A I R 3 S
B0 G EC s 240 A i 3 2055 33 2 400 Al e T -
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