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Expression level of IncRNA CKMT2-AS1 and miR-106a in patients with
cervical cancer and their relationship with HPV infection
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Abstract : Objective To investigate the relative expression levels of long non-coding RNA (IncRNA) CK-
MT?2 antisense RNA 1 (IncRNA CKMT2-AS1) and microRNA (miR)-106a in serum and tissues of patients
with cervical cancer and their relationship with human papillomavirus (HPV) infection. Methods Sixty-eight
patients with cervical cancer admitted to the hospital from April 2021 to April 2023 were selected as the cervi-
cal cancer group,and 68 patients with uterine fibroids who needed total hysterectomy in the hospital were se-
lected as the control group. Real-time quantitative fluorescent PCR(qRT-PCR) was used to detect the relative
expression levels of IncRNA CKMT2-AS1 and miR-106a in serum of the two groups,as well as the relative
expression levels of IncRNA CKMT2-AS1 and miR-106a in cancer tissues of patients with cervical cancer and
normal cervical tissues of patients with uterine fibroids. Cervical secretions of patients in the control group and
the cervical cancer group were collected, and HPV positivity was detected in the two groups. At the same

time,according to the changes of HPV load, HPV-positive patients in the cervical cancer group were subdivi-
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ded into HPV load 1—100 group, HPV load > 100—1 000 group and HPV load >>1 000 group. Spearman cor-
relation was used to analyze the correlation of the relative expression levels of IncRNA CKMT2-AS] and miR-
106a in serum and tissues with HPV infection load in patients with cervical cancer. Results Compared with
the control group,the relative expression levels of IncRNA CKMT2-AS1 in serum and tissue of patients with
cervical cancer group were decreased,and the relative expression levels of miR-106a were increased, with sta-
tistically significant differences (P <C0. 05). Comparison of HPV positivity rate between the control group
[1.47% (1/68)] and the cervical cancer group [ 95.59% (65/68) ] had statistically significant difference (P <
0.05). Among the patients with cervical cancer,there were 28 cases in the HPV load 1—100 group,21 cases in
the HPV load > 100—1 000 group and 16 cases in the HPV load >>1 000 group. The relative expression levels
of IncRNA CKMT2-AS1 in serum and tissues of cervical cancer patients were HPV load 1—100 group>HPV
load>>100—1 000 group~>HPV load™>1 000 group,and comparison between any two groups had statistically
significant differences (P<C0. 05). The relative expression levels of miR-106a in serum and tissues of cervical
cancer patients were HPV load 1—100 group<CHPV load>100—1 000 group<<HPV load™>1 000 group,and
comparison between any two groups had statistically significant differences (P <Z0. 05). Spearman correlation
analysis showed that the relative expression levels of IncRNA CKMT2-AS1 in serum and tissue of cervical
cancer patients were both negatively correlated with HPV load (P<C0. 001) ,and the relative expression levels
of miR-106a in serum and tissue of cervical cancer patients were both positively correlated with HPV load
(P<C0.001). Conclusion The relative expression levels of IncRNA CKMT2-AS1 and miR-106a in serum and
tissues of cervical cancer patients were relatively low, and the expression levels of miR-106a were relatively
high,and the expression levels of both were correlated with HPV load.

long non-coding RNA CKMT2 antisense RNA 1; mi-

Key words: cervical cancer; tissue;

croRNA-106a;

serum;

human papillomavirus; correlation

B ST R L M A B AR G UL R e L A A
BRAA L 95 5 7 9 ) EORN i I FE T L AR Hh 38 47 SR AR 4
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A RE S ARSI RNA Y 55 5t 3 WL 35t 1% 28 16 A G, a4
K E 2% 5 RNAs (IncRNAs) Fl i/ RNAs (miR-
NAY, &4 1k, B L HS HPV FH:E FiE & R
MM Z B IncRNAs Fl miRNAs“* ., IncRNA CK-
MT2 & ¥ RNA 1(IncRNA CKMT2-AS1) 1E Jy f i
B BB —F IncRNA, B B 58 B » e 5 300 41
ZURA AL R b 1y R 3K F I, i %38 IncRNA CKMT2-
AS1 A T8 B SiHa 20 M0 00 B 5 ALE RS,
AN BFSE B 3 ik miR-106a AT 4 #F 2y 257 9 40 i
HamE L EBFSE W IncRNA CKMT2-AS1, miR-
106a 7F & U 1 2, A X T IncRNA CKMT2-

AS1.miR-106a 7E & 53 £ 35 175 M 20 21 rh 3k K-
K5 HPV YL (1 3¢ R M 0F e B 47 Hie il . B ok, A BF
58 F BRI E B0 E T KA 4L IneRNA CK-
MT2-AS1.miR-106a i £ ik & H 5 HPV B Y 1 X
., BN HPV BYL 5 IF 5 BUE 0936 J7 18 208 i 52
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1.1 — ¥Rl pEHC 2021 4F 4 A & 2023 4F 4 AR
B IR 14 e SRR A 68 IR Dby ey S 4, L v AR i
30~51 % ¥ (44, 65+6.11) % KT & 52~62 kg,
FH4(59. 2346, 75 kg, 5k B[] B A B IR 19 1A
BEEINETATFE2VARMEF 68 BI1E Xt IH
A H AR 31~50 & P (43,9556, 33) % 1K T
H 53~64 kg (59, 45+6. 82) kg, B Hiw 4 X
WA BB B AR S AR T i LR, 22 S TG i
B (P>0.05), BA A k. AR TE: (1) 5 S
IR BTG CE DU KO R S B2 YT e G
FE Hp A S Ao . BB i 12 5 (2 AR
RUASEAT BT YT 308 AR W) TR 45 (D BLA A
WESE A 56 B 9 D5 BERE: (O X B2 2 I IR B 12
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1.2.1 I MHADFRARRE 430 RETTE.

TENUE B ALY R 2 18 I # ki 5 mL, 78
4 °CZAFFLL3 000 r/min W% H B 0> 20 min, W4
MLE I B T80 °C UKAH PR A7 17 I 5 [7] Bk g £ 7 55 9 A8
HRALMTFEINERE EFEEIHALE 1 cm’ H
WARGE RIS R A T80 CUKAFF I .
1.2.2 S HOE 1 A BEEE ROV (qQRT-PCR) 6 Il
HLANLTE H IncRNA CKMT2-AS1 I miR-106a
X KK Trizol I F (5525 . R0016) g [ I ¥ 24
= REYE AR B BR A7) ; SuperSeript IV 5 5305 &
75 :18090050) My [ {H 35 A7 (6 50 B4 A R A
A) ; Biomiga qRT-PCR i 7] & (25 : RT0412-01) I

HAUMN B A AR B AR, A Trizol i 5 4>
B PR B 2N v AL RNA. NanoDrop 2000 ##
= EE BRI RNA KFJ5 . H SuperSeript IV
FEE SR B8 2 pg RNA KU 5 B A4 DNA (eD-
NA)JF » LL cDNA Sh#HR , #% B Biomiga qRT-PCR i
&L B #E 4T qRT-PCR LA 43 B I, 15 #1240 21 P In-
cRNA CKMT2-AS1 Fil miR-106a Y A XF 2 35 K F
RV FRFIRE N 94 CHIAEPE 5 min, 94 CAEH 20 s,
60 Cilk 30 5,65 ‘CHEMH 43 s, HLAFEH 38 Ik, GAP-
DH.U6 % %1 /E H IncRNA CKMT2-AS1, miR-106a
NS I, @ 272 T IneRNA CKMT2-
AS1.miR-106a B X FIKIK . 5197 5125 SCHk
[9-10 ]9 fr ) JN S 3tk B AE W R AT BR A 7 & . BLAk
FPHILE 1,

=1 IncRNA CKMT2-AS1,miR-106a #J qRT-PCR 5| #1 5 %1

A EmGIH G —3"

BRI 515" —3"

GAPDH

IncRNA CKMT2-AS1

U6 TGCGGGTGCTCGCTTCGGCAGC

miR-106a

CGGAATTCGTGAAGCTCGGAGTCAACGG

CGGCAAGAGGGAGTTAAGG

CAATGATGCAGTCTACGCTGTC

CGGGATCCCAGGAGCGCAGGGTTAGTCA
GGATCAGCCAGCAAGGAC
CCAGTGCAGGGTCCGAGGT

ATCCCACAAAAGTGCTTACAGTG

1.2.3 HPV SR AT W4 X R 8 S0 4 i 3
R 343 0 0 5 BRIV ACAE 3 11 P A U G T AR 2 AR
U R A AR AS R FH R R VA $ B HPV R L 1
FARZ TR 70 F P i 5 0 24 S8 F R K HPV-DNA ¥R B
¥ HPV-DNA>1. 0 pg/mL Il F /5 HPV F#"
WA HPV #8281k (K. b s i) S o %t ey i
FRALr) HPV FHYE B AT /4l . HPV fifar it 1~
100 #H .HPV fifif & >100~1 000 241 .HPV i fij & >
1000 41, HPV 7 faf 5 5457 A A X6 847 (RLUD / FH
PEXT IR (PC) . I 8 A5 A< 38 52 DML2000 f3 FL B 4] 32
B BRSOy RLU @S RLU 5% &1 PC 2
FL (RLU/PO) S A g 25 5L, o PC &/ 29 5 000 4
HPV S H &,

1.3 Siitspab ¥ R SPSS 25. 0 48 ik #4714k
PEAHT . A I8 T W R Y IF A AL B8 <S50 B
Shapiro-Wilk £ 5 , %% #i& #& =50 B, H Kolmogorov-
Smirnov &K, fFHIESTHTERE Drts £
TN 2 ) HL AR I ST AR AR ¢ R, 22 4 ) HE AR
B Ry 20, it — W LR SNK-q K356 .
THECTER UGB s A o R, 2 A LU BCR X0 K
5. RH Spearman #f 5¢ 5 M7 il M 41 41 IncRNA
CKMT2-AS1.miR-106a AH X & ik 7K ¥ 5 8 5 4
HPV &Y i fif s A6, UL P<<0.05 WERH SR
-9

2 % R
2.1 XFHRYAE S 4 R & LTE P IncRNA CK-
MT2-AS1 ., miR-106a FAXT FRKF L HXFTHH

Fb A, B e 41 R 1L YE P IneRNA CKMT2-AS1 #
X 32 35 K AR . miR-106a AH X 223k K EFH i, 245
WAHES 8 X (P<0.05), W2,
r2 MRBAMEFEAEREEMFF IncRNA CKMT2-
AS1.miR-106a fH3T RIKLKFELE (2 +5)

20 51 n IncRNA CKMT2-AS1 miR-106a
popiEil 68 1.0140.28 1.0240. 24
B 30 4 68 0.62240.17 1.6840. 49
¢ 9.818 —9.975
P <0. 001 <0. 001

2.2 XN ORNCE B 4 AR A A 40 IncRNA CK-
MT2-AS1 . miR-106a [ HI T R L KF LI 5%
2H LA, U A R A IneRNA CKMT2-AS1
AHXT 22 35 7K F- AR » miR-106a 35K Th i, 2 78
HE T2 L (P<<0.05), WL# 3,

2.3 XM E Fiw A R E HPV BH % A
BOXTHRAL HPV FHME 1 6, BHPER 1,47 %6(1/68) 5
B HUE 4 HPV BH 65 #, FH %8 95. 59% (65/
68):2 41 HPV PHER LI, Z R A G FE X X =
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120.575,P<0.05),
x3 IHTRBAMEMBEABREMALR B IncRNA CKMT2-
AS1. miR-106a X RIEKFELE (2 +5)

259 n IncRNA CKMT2-AS1 miR-106a
X AL 68 0.99+0. 25 0.98+0. 21
EEE: 68 0.6140.19 1.5340.47
¢ 9.979 —8.810
P <0. 001 <<0. 001

2.4 KA HPV ffif i 8 30 8 & ML 5 IncRNA
CKMT2-AS1.miR-106a X} kK F- LR B HiE
B b HPV fafiist 1~100 41 28 #il, HPV 7 fif >
100~1 000 41 21 4], HPV i faf 5 >>1 000 41 16 {4,
5 HPV fifaj g 1~100 4 HE . HPV ffifif 2 >100~
1 000 4 HPV A fif &8 =1 000 20 7 0 B & g
IncRNA CKMT2-AS1 A %} % ik /K F B A% , miR-106a
AEXT R IR KT 22 R A Gt L (P<<0. 05) 5
5 HPV ffifs>100~1 000 4 L# , HPV i fif 5 >
1 000 41F i 83 135 ' IneRNA CKMT2-AS1
Xif 26 3K 7K - AR, miR-106a AHXF % 1k K SE TH i, 22 5
A G X (P<<0.05), Wk 4,
®4 FTEHPV ARBEHESE MBS IncRNA
CKMT2-AS1.,miR-106a Xt & i&
KELE (T +s)

21 51 n  IncRNA CKMT2-AS1 miR-106a
HPV fifif 1~100 4 28 0.79740. 23 1.2340. 31
HPV i fif it >100~

21 0.65=+0.19" 1.46+0. 33"
1000 41
HPV fifif#>1 000 40 16 0.42=40.12% 2.05+0. 54
F 18. 266 23.427
P <<0. 001 <<0. 001

.5 HPV fifais 1~100 4 L, “P<<0. 05; 5 HPV i fif &= >
100~1 000 41 It %%, P<C0. 05,

2.5 RI[E HPV 1 faf & B S B 2 21 IncRNA
CKMT2-AS1. . miR-106a My FHXF KB K FHLE §H
HPV fifaf & 1~ 100 41 tL %, HPV i faf i > 100 ~
1000 41 HPV ffif it =1 000 415 FiJE B & 4140
IncRNA CKMT2-AS1 A%} % ik 7K F B 4% , miR-106a
FHXT F 3B KT8, 22 5 A Gt 23 L (P <<0.05) 5
5 HPV fifif & >100~1 000 4 lL# , HPV i fif 5 >
1000 4 &g B FH A4 IncRNA CKMT2-AS1
XiF 26 3K 7K - AR, miR-106a AHXF % 3k K SE TH i L 22 5
WIHEG %2 L (P<<0.05), W#ES,

2.6 EHUEBEIME D IncRNA CKMT2-AS1, miR-
106a AH X} 22K 7K - 5 HPV 17 faf & 049 AH 5C P 40 B
Spearman A8 &3 #7485 5 s L B B0 B LV In-

cRNA CKMT2-AS1 fHXf Rk KV 5 HPV i fif i 2
A6 (r=—0. 648, P<C0. 001) , miR-106a % £ ik
K5 HPV i fif & 2 1E 41 ¢ (r = 0. 678, P<<
0.001),
2.7 EHEHRZEHSP IncRNA CKMT2-ASI, miR-106a
AEXTFRIRIKF- 5 HPV gt (A48T Spearman
FHIC 3 B 48 51 7, B 3000 B 3 4 20 IncRNA CK-
MT2-AS1 X} & 35 K F 5 HPV 1 fif 2 2 14 ¢
(r=—0.702,P<C0.001), miR-106a X%} %L K¥ 5
HPV i fif B 5 IE A (- =0. 696, P<C0. 001)
=5 AE HPV LA EEFHEEE AL D IncRNA CKMT2-
AS1 miR-106a A3 FIEKFELLE (2 +5)

215 n  IncRNA CKMT2-AS1 miR-106a
HPV fifiif 1~100 4 28 0.7740.21 1.18+0. 29
HPV ffi faf & >100~

21 0.6340.18" 1.3940.31°
1 000 4H
HPV fifaft>1 00041 16 0.46=40.12% 1.86+0. 49"
F 14.922 18. 804
P <0. 001 <0. 001

.5 HPV fifif i 1~100 4 H % . P<C0. 05; 5 HPV fii fif i >
100~1 000 £H L% ," P<<0. 05,

3 i ®

VR SR DL R 2 — R U, BUE R R
— 5 HPV BY A7 56, 99, 7% W 'E JUE BOH 7 A
HPV Y HPV & — Rl A RN A& 5206 7 H
AHREEFR R DNA FER AN, R 5 3 Ak I A
UL HPV AR 2 B -2 40 4 HLJERE R 9, JL-F
GOV YL FE 2 AE NI KT R S E G
HPV &g A o 2 S 80w Jim & A £ 2 W
U RV A B S T B b AT T O A R By A
FER W AR R P B U AT B A R A B TE A A%
AT P O A ) £ v R AN e O LA R ALY
Sfu R AR R TR U AR e 22 L IR
5 HPV MKW bR &% HPV BHA% & #iU8 1936 77 B
HEEMNE XL,

Ok £ B AF5E 2 B L IncRNA 2 5 & Fl A K9
FEPY L SR, X 2 IncRNA 78 HPV 5K 3 1 ‘g % 9 vh
BIAE F i A3 802 58 . IncRNA CKMT2-AS1 1k
F—F IncRNA, A W5 i . L IncRNA CK-
MT2-AST 235 1] 1 il 5 B0 98 % vk ik J > . e 4h,
miR-106a 1f iy —F 76 & 30 i 58 5 £ 19 miRNA,
EA 5T £ miR-106a 1) 3 35 76 B 208 41 i 5 A4l
ZUrh 1 3% F . miR-106a F4 3 3¢ 2541 37 B 2909 20 Jfd
TR MR &Y, DL E WS £ W InecRNA CKMT2-
AST TE 8 AE v A 45 3 309 2 A AE L T miR-106a
TR E P R AR B M SN E . AP R4 R R,
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50 BRZH PR, 8 B 20 SR IS X 2 21 IncRNA
CKMT2-ASI A XS Rk K P FEAK . miR-106a AH XS 3 1k
KTt R B E B & A B AE7E IncRNA CK-
MT2-AS1. . miR-106a 2K 8. BL4h, © A 0F 5% i . 1
Jin IncRNA CKMT2-AS1 ff 3l i ¥ 4% & A #% # B
(AKT) /i 3L 34 8 08 2 8 11 (m TOR) 3l P& P I 25
B A0 TS 7 F M miR-106a i i 96 5
AKT/mTOR i #4085 8@ & r-Y . DL -k s &9
T IncRNA CKMT2-AS1.miR-106a 7£ i 9% o] 18 it
P4 AKT/mTOR i ¢ & % AE M. A5 % In-
cRNA CKMT2-AS1., miR-106a X} % % HPV J& YL
A AL & 75 5 AKT/mTOR @ % H X H 75
S Sy ik — LI,

HPV B 5 5 30 1 F e 2% DI A G, B 5% % 1)
IncRNA .miRNA 55 5 i iy HPV e f %,
R TR B0 41 CE I 420 IncRNA
CKMT2-AS1.miR-106a # X} #£iE/KF 5 HPV &Y
fRRR O ML AS R 5 BL B T X R 4L RN B A R
HPV PO, 45 B WoR 8 S 41 HPV P % % i
Fm T R AL A A A SR B B0k Bk,
ARG ARG HPV 2 A8 fb A B4 B B 411 HPV
BHVE £ 25 AT 40 4L 45 R R HPV ffif & 1~100
4 HPV i fif & =100 ~ 1 000 #H . HPV fi fif & >
1000 418 #0098 A8 & 19 1M vE S 4 20 IncRNA CK-
MT2-AS1 X} F 3k 7K KR B AR, miR-106a #H X &
B T e HPV 7 ff £ 9] fiE 5 IncRNA
CKMT2-AS1 . miR-106a tH X} R EKFHHE, A T 50
IEIZAHED A58 % F Spearman H ¢ 43 #7 L 75 M 2H 21
H1 IncRNA CKMT2-AS1 . miR-106a A %} % ik 7k F 5 &
T HPV G faf it 19 AH DG, 25 3 WK 8 B0 &
ML & 2 21 b IncRNA CKMT2-AS1 M %t ik 7k F 5
HPV ffi fif 52 7 A0 5, miR-106a # %} % ik K F 5
HPV i faf i &2 1IE M1 G, UESE T HPV fiff S50 5
B BRI TS M 4H 4 b IncRNA CKMT2-AS1, miR-
106a AH X & 35 K - 42 76 A G M. (H &K i — 25 UE W]
HPV BEFf 7K S 671 for 5 55 5 20098 3 1l v B 41 40
IncRNA CKMT2-AS1.miR-106a & 35 7K - 77 76 4 5%
PERAMTIALZ —, AN A5 LR, HPV £
SR Y S N B ey B, S BOR AR KU S .
M IncRNA CKMT2-AS1, miR-106a & % £ ik 5
HPV FRE A G, M e S 5 S A o R, R
1M IncRNA CKMT2-AS1 . miR-106a 4 A X} % ik 7K F
A 27 HoAl ER G 5w i A A A S R S0 2 A
K s HAX P35 KT 19 48 Ak 2 75 A7 16 5 S M 1 ik —
W BIE

Zi LTIk, E B0 B OE N 24U IneRNA

CKMT2-AS1 AH*FEK KK P 3K, miR-106a A X} ik
K48 . B IneRNA CKMT2-AS1 A% %535 K F 5
HPV ffi fif 12 52 17 4 3¢, miR-106a A XF £ ik K F 5
HPV fifij i R EMHE, &5, BHEHE L HIW In-
cRNA CKMT2-AS1, miR-106a # X} 3 ik /K F &
HPV 7 fif B2 X 85 #08 B (05200

&% ik
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