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c¢DNA
Primer3
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cDNA 563
1 Lightcycler
Table 1 The amplification procedure of Lightcycler
Step Transcription Denaturation Amplification Cooling
Cycles 1 1 45 1
Segment NA NA Seg. 1 Seg.2 Seg.3 NA
Temperature targets/ °C 55 95 95 60 72 30
Incubation time min s 10 00 00 30 00 00 00 10 00 13 00 30
Temperature transition rate/ °C/s 20 20 20 20 20 20
NA Not Available Seg 1 Segment One Denaturation  Seg2 Segment Two Annealing  Seg3 Segment Three Elongation
Product M bp 2 1-8
—1857 3
PCR
—1058
—929
UNG mRNA
—383 UNG mRNA RNA
1 UNG RNA RT-PCR cDNA PCR
Fig.1 Agarose gel electrophoresis of UNG mRNA
UNG RNA RT-PCR products
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Fig.2 SDS-PAGE of the inductive expression products 3
Marker Protein Molecular Weight Marker Fig.3 The amplification results of standards and samples
1. Supernatant of induced pUNG/BL21 DE3
2. Precipitatates of induced pUNG/BL21 DE3 after ultrasonic treatment Ct
3. Induced pUNG/BL21 DE3
4. pUNG/BL21 DE3 without induction PCR
5. BI21 DE3 without induction 300bp
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2 UNG mRNA
Table 2 The amplification results of standards
and cancer tissue samples 1 o)
Sample/Standard Positive Ct Number of copies
Standard 1 Standard 32.51 1 x 10*
Standard 2 Standard 29.34 1x10° PCR
Standard 3 Standard 25.04 1 x 10° PCR
Standard 4 Standard 21.84 1x 10
Sample 1 + 35.04 2.171x 10°
Sample 2 + 36.41 9.063 x 10
Sample 3 + 33.81 4.735 x 10°
Sample 4 + 38.02 3.267 x 10°
Sample 5 + 36.01 1.173x 10°
Sample 6 + 32.22 1.291 x 10*
Sample 7 - - - - -
Sample 8 - - - - -
Sample 9 + 31.64 1.8879 x 10*
Sample 10 + 31.30 2.3403 x 10*
Sample 11 + 31.89 1.6121 x 10*
Sample 12 - - - - -
Sample 13 + 30.80 3.2098 x 10*
Sample 14 + 31.90 1.6019 x 10* RNA
Sample 15 - - - - -
Sample 16 + 31.65 1.8760 x 10*
Sample 17 - - - - -
Sample 18 + 30.98 2.8647 x 10*
M Product
RNA
RNA
Tr-
izol Trizol RNA
RNA
RNA
4 RT-PCR UNG mRNA
Fig.4  Agarose gel electrophoresis of quantitative RT-PCR products
UNG
3
3
Table 3 The statistical results on amplification of tissue samples UNG
Group Number of Nunll-)c?r of Positive UNG
samples positive rate
Cancer tissues 18 13 72.22% UNG
Adjacent tissues 18 0 0
UNG mRNA
v >  UNG
Yoo UNG  mRNA UNG
3 PCR
PCR © FERZERMEDARFATIKSHESL http://journals. im. ac. cn
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Cloning of Human Uracil N-glycosylase and Its Detection in Cancer Tissues
by Quantitative RT-PCR

BAO Hong-Bo' ZHANG Chuan-Bao' WANG Jin-Fang' ZHOU Chuan-Nong® LIU Fang’
ZHAO Xiao-Hang®  QIAN Shi-Jun' "
U Institute of Microbiology ~ Chinese Academy of Sciences Beijing 100080  China
2 National Laboratory of Molecular Oncology ~ Cancer Institute ~ Chinese Academy of Medical Sciences Beijing 100021  China

Abstract The uracil in DNA comes from either the misincorporation of dUTP in place of dTTP or deamination of cytosine. In
the latter case it can result in a GC to AT transition mutation if the uracil is not removed before DNA replication. Base excision
repair  BER is a major pathway for removing DNA lesions arising from endogenous processes as well as those induced by expo-
sure to exogenous chemicals or irradiation. BER is initiated by DNA glycosylases that excise aberrant bases from DNA by cleav-
age of the N-glycosidic bond linking to the base of its deoxyribose sugar. Uracil N-glycosylase UNG is the enzyme responsible
for the first step in the BER pathway that specifically removes uracil from DNA. The UNG gene undergoes both temporal and
spatial regulation mainly at the level of transcription. Normally cancer cells undergo over-proliferation and up-regulate their UNG
during tumorigenesis. In this study we examine the correlation between UNG level and carcinogenesis and explore the possibility
of using UNG as a marker for cancer diagnosis. Human UNG gene was amplified from the total RNA of the human choriocarcino-
ma cell line JEG-3 by RT-PCR. After purification the 942bp full-length UNG ¢DNA coding sequence was digested with EcoR
I and Sal I and cloned into the digested pET-21 to construct a recombinant vector pUNG. The UNG protein was expressed
under the control of T7 promoter in E. coli BI21 DE3 cells induced with IPTG. After ultrasonic treatment the cell lysate and
precipitate were analyzed by SDS-PAGE and a 39kD band was detected. The plasmid was serially diluted at appropriate concen-
trations and employed as standards in the subsequent quantification. Total RNAs were extracted from 18 pairs of clinical samples

each pair contains a sample of esophageal squamous cell carcinoma ESCC tissue and its surrounding normal esophageal epithe-
lia. The copy numbers of UNG mRNA in these RNA samples were determined by real-time quantitative RT-PCR using a Lightcy-
cler Roche . UNG was present in 13 cases of ESCC 13/18 n =18 but absent in all of the normal tissues. The results indi-

cated that there was a correlation between high level of UNG expression and the carcinogenesis of ESCC.

Key words UNG quantitative PCR  esophageal squamous cell carcinoma

Received 03-10-2003
This work was supported by a Grant from the National Natural Science Foundation of China No.39990570-4 .
% Corresponding author. Tel 86-10-62651598 Fax 86-10-62651598 K-mail ¢yjignsi(@ syt ackolf 53 FTEA T BE S 4R5E 28 http://journals. im. ac. cn



