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Quantitative real-time RT-PCR for cyclin B1 and D1 expression in cervical cancer
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Table 1. The sequences of primer and probe of cyclin B1, D1

Forward primer
Reverse primer
Probe
Forward primer
Reverse primer
Probe
Forward primer
Reverse primer
Probe

Cyclin B1

Cyclin D1

GAPDH

5'-CTC CTG TCT GGT GGG AGG A-3’

5-CTG ATC CAG AAT AAC ACC TGA-3’
5'-FAM™-AGA GTG GAG TTG TGC TGG CT-TAMRA™-3'

5-CTG GCC ATG AAC TAC CTG GA-3

5-GTC ACA CTT GAT CAC TCT GG-3'
5-FAM™-AGA AGC GTG TGA GGC GGT AGT AGG A-TAMRA™-3’
5'-GAA GGT GAA GGT CGG AGT C-3'

5-GAA GAT GGT GAT GGG ATT TC-3’
5-VIC®*-CAA CGT TCC CGT TCT CAG CC-TAMRA™-3’
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Quantitative real-time RT-PCR for cyclin B1 and D1 expression in cervical cancer
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(Table 2).

2. A5k A0l A cyclin B13 D1 2 g2

x4 #] 0]9}94 _‘1:]-}\

3 ATFAEL 41499 A5 Aol A cyclin Bl
7} D19 mRNA 287} g2 Ho|eje] AJaid s AL
STk At 2248 g Ho] of ol whE
T2 TS uf AT A QA SEas As)
k<l 1% cyclin B1¥} D19] mRNA 2-°°" gt e
YT Hol2 HOl Hn=17)lA 27} 2.60+3.913}
1.20£1.66 a1, H32A Hol& Holx| & wHn=24)°]
X 247+ 0.29+0.28%} 7.60+9.28 2 HZ A HolZ 1l
To] BAHCE Fos W AolE HeRASIT
(p=0.006, p=0.012) (Table 3).
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3. A7 243} dizatellA] Western blot
analysisell ¢J3F cyclin B13} D19 ¢hulg uhg 12
A
2 Aol M= A et 22244 Western blot
analysisZ cyclin B13} D19] whild dhelS- =439t}
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Table 2. Expression of cyclin B1 and D1 in the cervical tissue

Cyclin B1 Cyclin D1
Tissue
2-"°T value (mean=SD) 2-"“T value (mean=SD)
Control (n = 10) 0.03+0.05 3.22+2.29
Cenvical cancer (n=41) 0.59+0.72° 3.29+4.63°
Stage | (n=9) 0.76£0.68 2.17+2.33
Il (n=27) 0.57+0.76 3.2444.32
I (n=5) 0.23+0.39 6.66+10.48

& p=0.019 (cervical cancer vs. control)
* p value of cyclin Bl in different stage; 0.074
b, p=0.967 (cervical cancer vs. control)
* p value of cyclin D1 in different stage; 0.488
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Table 3. Relationship between cyclin B1, D1 expression and lymph node metastasis in cervical cancer

Tissue
o_bacT

Lymph node metastasis (n=17)

Cyclin B1 Cyclin D1
value (mean=SD) 2-"“T value (mean=SD)
2.60+3.91 1.20+1.66
0.29+0.28" 7.60+9.28°

No lymph node metastasis (n=24)

% p=0.006 (lymph node metastasis vs. No lymph node metastasis)
b, p=0.012 (lymph node metastasis vs. No lymph node metastasis)

Table 4. The protein analysis of cyclin B1 and D1 by Western blot analysis

Tissue Cyclin B1 (mean%SD) Cyclin D1 (mean=SD)
Control (n=10) 0.21+0.11 0.27+0.16
Cervical cancer (n=41) 0.3320.11° 0.32+0.20°

% p=0.031 (cervical cancer vs. control)
®: p=0.554 (cervical cancer vs. control)

BN 2414 TR} AL OE felspl &

2 "hA(p=0031), cyclin D1 ¥4 densitometer #12] &
2 7 w3l BAAHCE fogt Aol E HolA] ok
THp=0.554) (Table 4, Fig. 2).
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Fig. 1. Westemn blot assay of cyclin Bl and D1 in
normal and cervical cancer tissue. Protein extracts
were separated by 10% SDS-PAGE, transferred from
the gel to PVDF membranes, and immunoblotted with
cyclin B1 and D1 monoclonal antibodies (HeLa: HelLa
cell line; C: control tissue; T1-4: tumor sample).

Fig. 2. Boxplot graphs demonstrating the cyclin B1 and
cyclin D1 protein expression in normal cervix and
cervical carcinoma (Western blot assay). The lines
across the boxes represent the medians. The small
circles identify outliers and extreme values.
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Cyclin Bl and D1 expression in invasive cervical cancer

Young Tae Kim, Min Zhao, Hee Yeon Kim, Moung Hwa Kang, Jae Wook Kim,
Sung Hoon Kim, Jae Hoon Kim, Sang Wun Kim, Bo Sung Yoon

Department of Obstetrics and Gynecology, Yonsei University College of Medicine,
Institute of Women’s Life science, Women’s Cancer Clinic, Seoul, Korea

Objective : Cyclin is a family of regulatory proteins that play a key role in controlling the cell cycle. Abnormalities of cell cycle
regulators, including cyclins and cyclin dependent kinases (CDKs), have been reported in malignant tumors. This study was
undertaken to quantitatively detect cyclin B1 and D1 in cervical cancer.

Methods : A quantitative real-time reverse transcriptase-polymerase chain reaction (RT-PCR) and Western blot analysis were
used to analyze the expression of cyclin B1, D1 mRNA and proteins, respectively, in fresh invasive cervical cancer (n=41) and

normal cervix tissue (n=10).

Results : There was significantly greater cyclin B1 expression in invasive cervical cancer than in normal cervix tissue
(p=0.019). However, cyclin D1 expression was not significantly different (p=0.967). A Western blot analysis yielded similar results.

Conclusion : Our results were consistent with the concept that up-regulation of cyclin B1 expression occurred in cervical
cancer and an aberrant expression of cyclin B1 might play an important role in cervical carcinogenesis.

Key Words : Cyclin B1, Cyclin D1, Cervical cancer, Real-time RT-PCR

263





