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Expression and clinical significance of TTK and MDM2 in cervical lesion tissue
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(1. Clinical Medical College,Henan University of Science and Technology, Luoyang 471000, China; 2. Gynecology Department of The First Affiliated

Hospital , Henan University of Science and Technology, Luoyang 471000, China)

Abstract Objective To investigate the expression and roles of serine/threonine and tyrosine kinases (TTK) and mouse dual microbody
2 (MDM2) in cervical lesion tissue. Methods Patients (n = 180) who underwent gynecological surgery at the First Affiliated Hospital of
Henan University of Science and Technology from June 2022 to January 2024 were evaluated , including 50 patients in the cervical cancer
group, 50 patients in the high-grade lesion group,40 patients in the low-grade lesion group,and 40 patients in the non-cervical lesion
(control) group. The mRNA expression and protein levels of TTK and MDM2 in each group were detected and compared by real-time
quantitative PCR and immunohistochemistry , respectively. The diagnostic value of the mRNA expression levels of TTK and MDM2 in cer-
vical cancer was analyzed using receiver operating characteristic curves. Results The mRNA levels of TTK and MDM?2 significantly dif-
fered among the four groups (P < 0.05) ; with increases in the lesion grade,the mRNA levels of TTK and MDM2 increased gradually and
showed significant differences (P < 0.05). Immunohistochemical results showed that TTK was mainly located in the cytoplasm, whereas
MDM2 was mainly located in the nucleus,with positive expression rates in cervical cancer tissues of 84.00% and 90.00% , respectively.
These values were higher than those in other pathological tissues (P < 0.05). The mRNA levels of TTK and MDM2 were significantly cor-
related with the degree of differentiation and lymph node metastasis (P < 0.05). The receiver operating characteristic curve showed that
the areas under the curve of TTK and MDM2 mRNA for diagnosing cervical cancer were 0.803 and 0.798 , respectively. Additionally, the
area under the curve of the combined diagnosis was 0.912, which was higher than that observed for single detection (Z = 2.230,2.553,P <
0.05). Conclusion The mRNA expression of TTK and MDM2 and their corresponding protein levels were increased in cervical lesions,
demonstrating their potential as biological indicators for the clinical diagnosis of cervical cancer.
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Tab.1 Primer sequences
Gene Primer sequences (5°-3")

— Forward : TCATGCCCATTTGGAAGAGTC

Reverse: CCACTTGGTTTAGATCCAGGC

Forward: ACCTTCCAAGTGCTGGTGCT
MDM?2
Reverse: GTCTACCATGTAGCCAGCTTTCA

Forward: TTGGTATCGTGGAAGGACTCA

GAPDH

Reverse: TGTCATATTTGGCAGGTTT

1.2.4 ‘EHURALITTK , MDM2 mRNAZE A5 6
FRSEL A AH S  DLE S 2 2UTTK . MDM2 mRNA
FIR IOV T 4 R B, 8 8 S0 B8 3 4 A TTK
mRNA Fk 20 (2661]) FITTK mRNAMK F ik 4 (24
%) s MDM2 mRNAfR #&ik4H (274]) FIMDM2 mRNA
R IRAL (2361)) . HLARA AR EAR JREEZSAL Sy
FRRR B g o0 ] R EL S5 5 B A 1% O, S AT TR
MDM2 mRNAZR IR/ 5 90 BB AR DG .
1.3 Geiterotr

K HISPSS 25. 08 (A A T4 13 A, THECEERL LA
(%) o, X H x K5, 22 1 R ] Bonferroni
Bos M A IEA S T i PR Dix £ s3R0R, 24111
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operating characteristic, ROC) 43 HTTTK FIMDM2 mRNA AZH BB RS PR A A AR PR IR
KX ETRESWMM . P<0.05h2EFAGIT  HE, EZRERIHEE L (P>0.05), 13K,
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Tab.1 Comparison of general data of four groups of patients

i o S ’
Age (year) 45.54 +8.28 45.37 £8.55 45.64 +8.57 4523 £8.62 0.022 0.996
Body mass index (kg/m’) 2237 +2.52 22.13+225 22.65+2.34 23.04 +2.45 1.205 0.310
Number of pregnancy 2.00(1.00-2.75) 2.00(1.00-3.00) 2.00(1.00-2.25) 2.00(1.00-3.00) 0.607 0.895
Number of production 2.00(2.00-2.75) 2.00(2.00-2.75) 2.00(2.00-3.00) 2.00(1.00-3.00) 0.084 0.994
2.2 A TTKFIMDM2 mRNAZAKT- oA MDM2 mRNAZF A 7KV B It e, 26 A it ¢ i

A TTKAIMDM2 mRNAF A K- E R B S X (P<0.05), W32,
2 L (P<0.05) ; MEERAL M T, TTKF 2.3 TTKE 744 s S B b i Fak g

£2 ZATTKIMMDM2 mRNAFRIAK T bbi
Tab.2 Comparison of mMRNA expression levels of TTK and MDM2 in each group

It Control group Low-grade lesion ~ High-grade lesion Cervical cancer P p
om (n=40) eroup (n = 40) group (n = 50) eroup (n = 50)
TTK mRNA 0.85+0.19 1.16 +0.25" 1.47 +0.32"7 173 £ 0.4 61.854 <0.001
MDM2 mRNA 1.04£0.21 1.35+0.27" 1.69 033" 1920417 63.992 <0.001

1) P < 0.05 vs. control group;2) P < 0.05 vs. low-grade lesion group;3) P < 0.05 vs. high-grade lesion group.

HEY (0, N 4 95 20 UL 22 A T 45 30 S 7R TTK 7.50% (3/40), TTKAE B #5098 4 20 b i PR 38 T
FEEN TN, fEE S A SRR h3dl, RS EE L (X°=7.071,P <0.05) L
AL ARG AR H A G R i PR R IA R EL.2.

184.00% (42/50).60.00% (30/50).55.00% (22/40), 2.4 MDM2E [ 7E44 B BiLH 4 1) 3Rk LUK

A, cervical cancer tissue (positive expressinn) ; B, high-grade lesion tissue (pnsitive expression) ; C, low-grade lesion tissue (positive expression) 3D, con-

trol group (negative expression).
E1 4EEHTHAHRTIKEAMNHERBLER 300
Fig.1 Results of TTK protein in cervical tissues of four groups by HE staining x 300
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E2 4AEHAHARRTTKEARIE
Fig.2 Expression of TTK protein in cervical tissue of four groups

HEZL 0 ) G g 2l 24k #4528 7R, MDM2
TN T AN, 75 FE 4L 2 m g AR 4l
AU ARG A8 AL 20 % B v %) BH M 32 25 5K 40 31
490.00% (45/50).64.00% (32/50).57.50% (23/40),

JCN

ULIEI3 4,

5.00% (2/40), MDM21E & 551988 40 28 vb % PR 32 8 T
HAh3LH , 22 T A Gt 5 X (x°=9.447,P < 0.05) .

2.5 TTKHIMDM2 mRNAZE A K55 20 1 AR

A, cervical cancer tissue (positive expression) ; B, high-grade lesion tissue (positive expression) ; C,low-grade lesion tissue (positive expression) ; D, con-

trol group (negative expression).

E3 4AEHHLHRMDM2EHHHELRELER x 300
Fig.3 Results of MDM2 protein by HE staining in cervical tissue of four groups x 300

Cervical cancer tissue High-grade lesion tissue Low-grade lesion tissue Control

x 300

B4 4AEFHELAHPMDM2EH KX
Fig.4 Expression of MDM2 protein in cervical tissue of four groups
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IR KT 5 LR e B R e I T (P>
0.05) ; 5oL FRE RS ER AN G, ZRA 5T
X (P<0.05), 133,

PRERE A AH M
TTKFIMDM2 mRNA % ik 7K - 55 95 BREFAE 1) AH
FeEgh IR BN, B U BB TTKFIMDM2 mRNAZ

#3 TTKFAMDM2 mRNAS B3 IGFR4FIERIEXE [n (%) ]
Tab.3 Correlation between mRNA levels of TTK and MDM2 and clinical features of cervical cancer [n (%) ]

TTK mRNA MDM2 mRNA
Clinicopathological features n High level Low level > High level Low level )
(n=26) (n=24) x> P (=27 (=23 X P

Pathological type 0.675 0411 1.020 0.313
Squamous cell carcinoma 38 21(55.26) 17(44.74) 19 (50.00) 19 (50.00)
Adenocarcinoma 12 5(41.67) 7(58.33) 8(66.67) 4(33.33)

Tumor diameter 2.991 0.084 0.464  0.496
=4 cm 35 21(60.00) 14.(40.00) 20(57.14) 15(42.86)
<4 cm 15 5(33.33) 10(66.67) 7(46.67) 8(53.33)

Neoplasm staging 2.090 0.148 0.402  0.520
-1 37 17 (45.95) 20 (54.05) 19(51.35) 18 (48.65)
m-1v 13 9(69.23) 4(30.77) 8(61.54) 5(38.46)

Differentiation 3.926  0.048 9522 0.002
Poor 32 20(62.50) 12(37.50) 23(71.88) 9(28.13)
Moderate to well 18 6(33.33) 12 (66.67) 4(22.22) 14(77.78)

Lymph node metastasis 10.182  0.001 11.576  0.001
Yes 33 23(69.70) 10(30.30) 24(72.73) 9(27.27)
No 17 3(17.65) 14(82.35) 3(17.65) 14(82.35)

2.6 TTKHIMDM2 mRNAX}E & (2 Wi i (i
PATTK .MDM2 mRNAK Sl H 2841, L& &
A S R R AR 5 HIROCHT 2R 45 51 7R, TTK

B SIS W B bR T B S SR B 2 W, A
PRI A B 52 G 7 vk e e e e e A 45 TR 2R BR
RITZ R T IRIR, K, 75 2R S gl

mRNAT] 12 Wi'Er 2008 A& A= B9 26 10 2 (area under SERYBR ) T B35 B S0 B4 T 2 2 WA TS PF
the curve, AUC) 50.803 (95%CI:0.722~0.885), #f 7 1",
. M1.48, RELE }76.00% , 55 1% }370.00% ; MDM2
mRNAZ W By 80 & A IAUCH0.798 (95%CT:0.725~ T T
0.871), T (147166, 7 15 5 4166.00% , 45 5 F st [ T
72.20%; —FH WA BWIIAUCH0.912(95%CI:0.864~ e
0.960), B4 T4 [ ke (Z = 2.230.2.553,P < i
0.05), FHE }86.00%, H 51 }85.60%, TS, N
L |
. . -~ TTK mRNA
P
AU 2 TR IR IR R T A A ol
PR AL, A FE B R AR AR G5 R B 34 00 02 ?ipmﬁgi 08 10

EEIR R AR U SN S N
IR T T R e SRy e S S A L O
SLW o EE, R RS TR RS

E5 TTKHIMDM2 mRNAXH S s 1S B &
Fig.5 Diagnostic value of mRNA levels of TTK and MDM2 in
cervical cancer
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TTK mRNAZK -5 8035 5 00 A8 F 3 A G . e 4
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FEAH G, $2/RTTK mRNA R 235 0l BE 5 g 1 & A
K, ROCHIZ 43 Hr 45 R 7R, TTK mRNAXS
BB KRR — RS WA

MDM2J2& 5 F12q13-145 2 0 4R - i J5UR 5k
A ZARSF D REZS AR, S MDM2 1 B0 1 1
P T SR FERE FSE Y W, MDM2AE 2 A e
s FRE A IR LR R R R R
AR, OF H SRR R UG, S B UR A BiUS
A%, MDM2X 5 i il g 28 G EE 22, #L [y MDM2 ]
B U AR ST RSRE I AR B
B SZH AU A% I 9 T R, MDM2 mRNAZK V-3 ¥
Fhin, 5 DAERF ST 245 SR — B0, $2/RMDM2 T (e A A 2
TN 2 55 SR AR AT & FIMDM2AE £ 550
H AP P PER IS R , S /sMDM2 [ Pk 5
B AR VI ¢, MDM2 mRNAS 43 AL FE B | itk
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