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Expression of Creatine Kinase Mitochondrial 1A in En-
dometrioid Adenocarcinoma and Its Effects on Proliferation

and Migration of Ishikawa Cells
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(1. The Third Affiliated Hospital of Zhengzhou University, Zhengzhou 450052, China;

2. Zhengzhou Key Laboratory of Gynecological Oncology, Zhengzhou 450052, China)

Abstract : [ Objective ] To explore the expression of creatine kinase mitochondrial 1A (CKMT1A)
in tissues and adjacent tissues of endometrioid adenocarcinoma and its effect on proliferation and
migration of Ishikawa cells. [Methods] A total of 78 cases of endometrioid adenocarcinoma and
adjacent tissue with complete clinical information were selected from The Third Affiliated Hospital
of Zhengzhou University from January 2017 to December 2020. qRT-PCR and immunohistochem-
istry assay were used to detect the relative expression of CKMTIA mRNA and the protein expres-
sion of CKMT1A. In vitro, siRNA interferencetargeting CKMTIA was applied to down-regulate
the expression of CKMTIA in Ishikawa cells. The effect on cell proliferation and migration were
detected by CCK8 and scratch-wound assay, respectively. [Results] The expression of CKMTIA
mRNA(t=4.006, P<0.05) and protein(P<0.001) in endometrioid adenocarcinoma tissues were high-
er than those in adjacent tissues. There were significant differences in CKMTIA mRNA expression
among patients with different endometrioid adenocarcinoma stages (F'=11.780, P<0.001). In
CKMTI1A knockdown group, cell proliferation (P<0.001) and migration ability (F=164.400, P<
0.001) decreased. [Conclusion] CKMT1A was highly expressed in endometrioid adenocarcinoma
tissues, and the cell proliferation and migration ability decreased after knockdown of CKMTIA in
Ishikawa cells.

Subject words: endometrioid adenocarcinoma; creatine kinase mitochondrial 1A; proliferation;
migration
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ECa W &R MALT B Wi, & fa o4
firfd D, K25 ECa B E A R W12 )5 , T LLiE i
FARBCA AL B3 Ba 7 AR B B B o 29 75%
M ECa B3 BUEAEWI AR 548, (HXF T g 4 |
SRR YE ECa /B, T ARFNH BIAIT SHI6IT AL
FRAE UG AR LR bR 1A (creatine
kinase mitochondrial 1A,CKMTIA), tH# & U-MtCK .
CKMT1 3% mia-CK, f2& —Ff 247 4 LR 34, J& - L
PR R IR) TR S, CKMTIA 1448 b 1) Shfig i
e BE B R R D\ Sk 1A 1) ja o 4% A% i AR A P9 3R
B, CKMTI1A 192355 i fabg 5 AR 22R/8 1A K7, 75
AWFIEHRIE ,CKMTIA (1) 23k 5 20 58 40 i 4 1 i
P& LRI T A0 A T S R 2 e R
W i 104 BB I TS A G, SR ECa U SR
() CKMTI1A 23k K CKMTIA % Ishikawa 21 fits 4% 5
FEF% RE 1 W2 e H AiG i TS SCHRIIE . PR, AT 5
BT T CKMTIA 7 ECa 2 41 p /9 32 35 15 Bl K X}
Ishikawa 20 134 58 A1 RS HE 7 B 5200, LU ECa 1Y
IR TSR YR

1 #AMETE

1.1 —HER

PEHE 2017 45 1 A = 2020 4F 12 A 72 K 2#
5= MHE E R st e, BB A 52 IR B R E-
Ca 22V 55 41 20 (2% BB 5 WO IR B 4 21 2
em DL AR E0) 45 39 B, A bR AR R 5 9 BE
520k ECa K ECa 554140 i2Wi 2/ 2 £ 051 1)
L0 F W N B R, BRI E D 34~
79 % CEIAER 56.9 & AAEIE 57 B ORIE(TE
P 12 W 536 97 35 B (2021 4F J) )b HE A 1 T 5
PRSI 3 O O A R JE N R R A
JEHAbEME M . BIFA A SR ERER A e
TR ACTT LA T A bR AR 1 WS4 Y 30 a4
FEHE =R BE B B2 R S e, LAHL GG ER &R
75 A HUR T IF IS L R B A7
1.2 4@

AW 5T BT Y Ishikawa 40 fitd 2 M\ PR BE 6 A 4
I g I 7 K
1.3 ik #

Pt N CKMTIA FLiRmE [ v s = & )
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BARGRAF, wgEd il ey | h 2 am ey
B4 45 BR A ] |, Lipofectamine3000 | Trizol it 71 14 A
FEB G R BHE A RS AL qRT-PCR K F & W A I
ARG E R A BR S | 51 bt R A U Rt
HARA R G, B R4 g1 H 55 E Sigma
7y Al ,CCK-8 17 & W H H A< [/l {24 &, Annexin V -
FITC/PT 4 T 50 & W B 25 = BD A #]
14 7/ %
1.4.1 qRT-PCR ##l CKMTIA mRNA # %5 &
qRT-PCR #: K& ] ECa KX J# 5% 40 41 h CKMTI
mRNA 35, FHIH BRI A9 B9 BR 78 20 21 51 3R A b it i
A, $% R Trizol U] 112 AL 42 LS RNA, I
NanoDrop # A 5 i A RNA W BE R4, B RNA
S kA ML eDNA, W 2400 237 °C 5 min; 50 C
5 min;98 °C 5 min, ffi IR SYBR 256 il
R & HEAT qRT-PCR, AR R R 20 L, B MR cDNA
Jo W R 1 ng/wl,95 CHUAE M 30 5,95 CAF 1
15 5,60 Ci *k 30 5,65 CHEAH 15 s, L 40 MEIHA
qPCR 519 th A6 5 R E W RN A FR S w558 1
(Table 1), qRT-PCR S 1 45 #5722 53 Bilic sk B4
FEAHY Ct fH, fit 2 CKMT1A YA 2 35 F ] 2-20@
BRI,

Table 1 Primer sequences

Gene Sequence of primer(5'-3")
CKMTIA F:ACAGGAACTAGGAACTACGGA
R:TGCCAATCAGACTTTGATCTTTTAC
F:GGAGTCCACTGGCGTCTTCA
R:GTCATGAGTCCTTCCACGATACC
1.42 %2840 SP ik #m CKMTIA & & 69 & ik

FH A 414k SP 4G I CKMT1A 2 (1 £ 3k,
FEbrA e oK A EEEE LS5 um MR AEE
e ) R, M W R B RS K 3% HL,0, Bk
PR E A Fr R F S . SRS AR S SP
XA WA A AT —H0 (PT AN CKMTIA $itfk) =
PUWE RO, PRI T A AR B T
WER G e ALY B 25 5 BRI R 22 th AR — Ak
g BAPEXTHE . CKMTTA =5 2 5 7 T A8 3007 A9 B 2
DB RS RT 0L, Fh 2 2R SF R 0 BB R
IIAERUE BS54 T Geit, % e o 25 gk 1737 43

B 1 200 60 0 K7 s o AR 4 P 200 450k A 2 2R
I 2R TR KO RIS e (I 00, Y (R 14y . C
R 04y RGN 140 B AN 2 7 hite

GAPDH
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3r. FHYEANM E 0 b BHEE A S <5% M 09y, 2 & B
>5%~25% 1 1 53 ,>25%~50%H 2 453 ,>50%~75% 1
3495 ,575%H 4 4, Yo nm B o Eox FH PR 4R i i o 2.1 CKMTIA mRNA 7 ECa A8tk L
He=4 0pH BTE, <4 S0 B %y T H W CKMTIA mRNA 7€ ECa 4140 iy
143 i A ik, AALUTF R 4 =56 % 1 20 4], BMI=24
PHEAT 109 15 F 1L 355 9 B 6% DMEM SR 3E8E g 00 ) i #7030 mm 9 18 91, W 13 4 B 1
7% Ishikawa S0 (1P 56 2 5030 367) BCRTRBY 6 oy 1 < ey 25 61, 406209 17 61, B R 1
OREC 5% CO, Y 37 “CHEFRAA T LAy iy 5 s5as 22 19 28 19 (Table 3), qRT-PCR 45
80%~90% i, B A BRI T AL ANBCE T gy cRMTIA 8 ECa 40P 0335 75 TR 5 4141
URREE S8 LS AT 5 X (1=4.006, P<0.001) (Figure 1A ) ,
144 siRNA # R F#Hmi A CKMTIA A& B & fik

"™ v et e Table 2 Sequence of si-CKMTIA
HUHE Lipofectamine3000 1 B 15 5 17 52 4 e ‘

f;’?&’ﬂf ’ JEE I 3 4 siRNA , Bl si-CKMTIA-1 si- Gene Sequence of si-CKMTIA(5'-3")
Si-CKMTIA-1 sense F:GGCCAGAUGCUCGUGGAAUUUT
CKMTIA-2 FI si-CKMTIA-3(Table 2) o 48 h G cxmriA s antisense ~ R:AAAUUCCACGAGCAUCUGGCCTT
e S RNA, ffi ] qRT-PCR £ Il CKMTIA  Si-CKMTIA-2 sense F:UGAGGAGACCUAUGAGGUAUUTT
mRNA 3k, B i P R>T0% M ]l F /548 S-CKMTIA-2 antisense  R:AAUACCUCAUAGGUCUCCUCATT
o Si-CKMT1A-3 sense F:GCUGAACAGCAGCAGCUUAUUTT

Si-CKMT1A-3 antisense R:AAUAAGCUGCUGCUGUUCAGCTT

1.4.5 CCKS8 #xm Zm fe 3 75

TE 96 LA H 32 Fb Ishikawa 40 HE 5%10° 4~/ Table 3 Characteristics of ECa patients
L, HIA 100 L 765 24 b5, PSRN Parameter N CKI_II‘?T;A GPEER e p
B (NC) A TARBCR LR CKMTIASIRNA e = -
WATEE Y, TER L 04872 h J5, BALIMA <56 19 8 11 1249 0964
CCK8 10 pL, B TR R 5% CO, 1) 37 C =56 20 12 8
B FA 15 b, T 450 nm A KRIDER R BMI(kg/m®)
1.4.6 X7 5 B4 ] 2m 0L 3E A5 48 A f: . ;3 1; 1; 2092 0.148
44 Tshikawa ANIEHEIE 4x10° A FLEF T 6 fumor sive(mm)
LA, BN AR IR 2 mL, THFA PR E <30 21 9 12 R
TR AR 58 A W BE JS 43 i NC 28 X R =30 18 11 7
(Control 41) Rl T-HRACRILAER CKMTIA-siRNA Lygph node metastasis N ;
HEATHE Y, BEe 24 bR AE 6 FLBUR M 200 6 4 ) 0.661°
L Mk R — 44k, HEHEW —4AHZL,H  Fico Stage
PBS Wik 3 YK A0 A1 M 52 A vk Tagr e 1/ 35 6 19 0,000
B, EMAFHHIE, 55T 0,48 h IRIE Hii]tlo/lljgical differentiation N N ’
o RGN RAM TS, E e b )
age J KLk Well 22 7 15 7653 0.006°
1.5 ZitFEaE Myometrial invasion
fifi I SPSS 24.0 B A #1758t 24 0, IE <12 2 = S 0.936 0.333
BIPATRVOR I Ges 5 GEVVORITF S =0 e
Hﬁ(%)%@ﬂ?,ﬁg'@ﬁﬂq%ﬁﬁ Xzﬁlg@\ﬁ Fisher #ff No 11 6 5
YIRS PSR (R RN Z 2 Yes 8 14 14 0.283°

HT o E R &R, P<0.05 NEREHAS % Notes: Endometrial carcinomatology Grade 1 and Grade 2 were defined as

e highly differentiated groups; Grade 3,dedifferentiation and undifferentiation were
=X ° classified as low differentiation group;**:P<0.05,“:Fisher’s exact test
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P<0.001

06

CKMTIA expression

Normal Cancer

Notes: A : The expression of CKMT1A in endometrioid and paracancer tissues;B:The mRNA expression levels of CKMTIA in different

groups of FIGO stages

Figure 1 The expression of CKMT1A in ECa and paracancer tissues
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Table 4 Expression rate of CKMT1A in endometrial carcinoma and

paracancer tissues

3 T 3G i (F=11.780, P<0.001 ) (Figure

CKMTIA

Positive

1B)., N[ FIGO 4 (¥ # #% CKMTIA fy Tissue N e number(%) L
%¢7K$Kﬁ,§ﬁﬁﬁ%i+%%X(P< Paracancer 39 21 10 5 3 18 (46.1) <0.001
Endometrial 39 5 5 6 23 34(87.2) '

0.01) ; ANRIH LI B CKMTIA )55

KW, 22 5 BA G242 L (¢=
7.653,P<0.01),
22 CKMTIA E QM RIE R ECa
HAPFHTFEZAHR

CKMTI1A K [7 FH ¥ 3 35 % 7E ECa 4

U TR LS (87.2% vs 46.1%) , | s00x L8

2R HA G245 X (P<0.001) (Table 4)
CKMTI1A & BHE 2 3k 28 o0 T 240 ML 3
OB T R B g BURR B A ORLIR 43
i (Figure 2)
2.3 ¥ CKMTI1A-siRNA ¥ Ishikawa
o B Y S R

SC H A Yt ik si-CKMTIA-1 si-
CKMTIA-2 si-CKMTIA-3 W40 i, BA X}
HRAH e 4 NC 4, WA qRT-PCR 4%
AR 3 FhAS [R) Ab R 2 I Y 40 B b

400x

Figure 2 Expression of CKMT1A protein in endometrial tissues and

paracancer tissues(SP method)

CKMTIA W 3RIKAK, SEE 45 R o . BT
XTHEZH SEHG 1 4l 5280 2 LSS 3 4 CKMTIA
A XF 2= G5 & 4 il k0 1.847 £0.033,1.705 +0.042
0.489+0.039 .1.924+0.031, 22 5+ B A Gi ¢ 7 X (F=
346.000, P<0.001), 5 HIMEXT AL 1L, U si-
CKMTIA-2 ({40 i CKMTIA () 3% ik /K F W i [
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ik, AR HA G5 (2692, P<0001) (Figure 3),
iMi si-CKMTIA-1 20 fl si-CKMTIA-3 40+ CKMTIA
AHXF R IR Z A TC I 1 25 5 (P>0.05) . b ik 25 B4k
SET si-CKMTIA-2 WA R, ol T — 25 40 i 2
fE I 1Y AH 5T
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24 BB, CKMTIA 7 & %K Ishikawa 20 A B9 1
A RE

S A R e ad si-CKMTIA-2 W40, B %
REZH G e NC AN, 25 P B Dy R B e 1) 41
ML, 7E 450 nm &b G FRACIN 2 3 2 200 B i WO
SEIRFRM . AN POk A A A 1 1 B e o B A
M5, %Y si-CKMT1A-2 52 56 2H v 20 i 1% 1 5 e
Bk 55 , 22 S BB Gei T 24 8 L (P<0.001) (Figure 4),
T CKMTIA AT il Ishikawa 20 i 3 5E g
2.5 FEB CKMTIA W] 8¢ F% 1K Ishikawa #0 A1 f iF
243

3 2H 20 43 0 T RDR K5 3R 48 h S AE W EE T
FHIR 45 W] 1555 48 h I, 3 ZH RUR 55 AN
43528 64.000+2.646(75 14 il 4H) . 59.000+0.577 (K]
PEXT R ZH) A 22.330+1.453(si-CKMTIA-2 4), 2 5 H.
BGeiT2mE L (F=164400,P<0001), 53¢ siCKMTI1A-2
F14) S 50 20 A0 IR B AR A B i bb s 6T R 2 ] B B
EZREA G E L (1=13.800, P<0.001) ; 5 B X}
MM, MR M A2, ZRBA5%T¥E
X (1=23.450, P<0.001) , 3% B @ 9l CKMTIA 7] LLA
il Ishikawa 20 i () iEF5 68 71 (Figure 5)

3 3 i

T B P I S L A B R G e DL ) A R
Z B Hh ECa J& A b s A, 24K E-
Ca ] LI7E RS 216612, RHH2 0 ECa B3 5 4F
AEAER AT LR E] 75% A B (B 24y A R
BF B A i B R A R MTRIT IR R A IR R 2
AR TE S R, W TR G S bR S DL
RS W B UM TS B2 R B, UK
WGE S R TS i AT RE DT, T DR R R
Ja A AR ST BERYT .

CKMTI1A & LR 8 il [7) TR e i) — Bt J—
Fofr 2 67 R LR B4 , th & CKMT1 Al — A~ 3% | £ %8
05T K WUTR DA L R A 1) i J5i0 282 4K 7 6 5 il 0 1
CKMTIA £ Z Ff i i v £ i 238 710121790 B 5% &
I CKMTIA AT LAAE by W65 30 S 29 350 6t bR 240 o o i
(3 Sk Sz FE R P, Fenouille A1 BARiECKMTIA
& Evil FEPE L o Evil 09 322 26 40 i A= 77 i b 75
1, TRl Evil AT DL3E o 10 i 48 2 4Tk 9% FRUNX1
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Figure 3 Relative expression of CKMTIA mRNA
in 3 knockdown groups
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Figure 4 The effect of proliferation of Ishikawa cells
on CKMT1A knockdown
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Figure 5 Migration of Ishikawa cells with CKMTI1A
knockdown
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o MR AV FE VAT SR S A O I R R IS
[ 23R 1 CKMT1A W] LARH 1ECo JIE B it i) 2l A5 | i 0
IR B ) TR BT Ry O U SR A B AR, A S T
i h  CKMTIA (33 3k al i/ Go/M 39 41 it & 313 42
Wi, PR AR TR L BEAR A ML R T2 #6 R c-PARP /K
S IR T O VAT IS 89 STAT3 BB Ak K SF-100 3ol
PR TE TCGA 4 e vh i % & 98, CKMT1A Fifi %
T B B FIGO 43 I 15, I3 35 2 Wi 14
{H CKMTIA 7€ ECa " EIEMVE AR, F 2 it — 2
ZIa

A FE IR AT T qRT-PCR £l ECa 414!
o2 48 CKMTIA B3R358, W58 £ 8 CKMT1A
£ ECa HEUP 235 & TR 5414, HAEAIR FI-
GO s R iA /A [F , CKMTIA 78 M~V i iy
FRRKFHE ST I~ e R,
ECa ZHZUH ) CKMTI1A 2 [ BHPE R 0 g /3 T 5%
L, LL ESE R CKMTIA 1T L% #4298 3k R Y
Ve . 8 T ¥R 58 HAE ECa WAy BAK I RE , Fe 1T A
ECa Ishikawa I FRVE A BFFEXT 4, il CKKS 4
I S 06 K ) B 98 CKMTTA 3% 35 78 98 FL X 77 P i
SRR S5 SRR T CKMTIA £Ri5 )5 78
PIRSEE Tshikawa 200 FfL (%) 335 i FIAE A% e 07 W I 32 21 410
il X —S5 RS CKMTIA 76 - | S 0 9 0 sk 25035
{8 DA 240 o g v A A8 32 R AP A — B, W RE R A
M Ishikawa 40 7E T35 CKMTIA 3355, K400 4
FIA I 25 L B0 Go/M U1 200 ) S99 457 Vi 52 il 240 i 7
8 A HC IG5 RE I BEAG . SRR 1Y CKMT1A 4 REfE
P STAT3 FhHh i, STAT & 11 5 ik J& — Fl BE i 9t
2 A1 i PR T 1Y) 32 AR SEOTE I B 1, STAT3 J& Hovp—
AN B ZE RG22, STAT3 2 H i 2 A/ 5 ik
R RA RIEMCH—FEH, E4FE, 2R CE
Hi2iB STAT3 7€ Z Fh Mg v 22 3k, H: 32 22 3 2o (2 ik
YNNI AE A58 IR AR T P IR A0 i A 92 2kt A
il Z00 M 0 T A R AR R R D e PR S5 A AR
S5 SR LLAE 0 SCHER FRATTHEDN CKMT1A AT BE il i 4
#E STAT3 1) 2 1K 3 412 1 57 PN S 9 40 R ) 34 4 A
AL AR 1, DA 5 ) 5 TS AR LA 1 43 T L
A REE— W5 AL HJR HEAT T IRAMNSEES o T
PE—2ES CKMTIA 78 ECa W AYFE , F — 277 i
S/ BB HEA T S 50, DASIE S 50 45

2k b ik ,CKMTI1A A] HE7E ECa B &4 . K
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R R FEAE . AT R LS CKMTIA 298k
ECa HIGYTHE M S it 7 IS KHE . AR HBE R T
W A, ATS 5 I 5 R S 6 LRl R R B BE 52
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