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Development of biomarker for predicting lung cancer recurrence and effect of
adjuvant chemotherapy using tumor-specific gene abnormality
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The purpose of this study is to try to detect cancer-derived DNA from the
serum of lung cancer surgery cases, investigate the relationship between the results and the
prognosis of recurrence, and select high-risk cases of recurrence.
The methylation-specific PCR (MS-PCR) method was devised and the detection sensitivity was increased

to 10 -6. Methylation of the pl6 gene promoter region was investigated in 50 non-small cell lung
cancer primary tumors. Methylation was detected in 18 of 43 cases, excluding 7 cases in which
methylation was detected in normal lung. When DNA was extracted from preoperative serum and MS-PCR
was performed in the same manner, the same methylated DNA as in the primary lesion was detected in 6

of 18 cases (33%). However, there was no significant correlation between the positive rate and
postoperative recurrence or the effect of adjuvant chemotherapy.
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[Protocol for PCR Amplification]
1) PCR mixture  (Table 1: PCR primers)
Component Volume per reaction(pl) Concentration in Master Mix
10 PCR buffer (with MgCl,) 2.5 1>, (1.5 mM MgClz)
2.0mM dNTPs 2.5 0.2 mM
distiled water 16.375
sense primer (10pM) 1.25 0.5 pM
anti-sense primer (10pM) 1.25 0.5 pM
AmpliTaq Gold ™(5U/ul) 0.125 2.5 U/100pul
template DNA (50ng/pl) 1:0 2.0 ng/ul
Total volume 25.0
2) PCR amplification
GeneAmp 9700 (Applied Biosystems)
Nested PCR 1st PCR 2nd PCR
95° C 5°00” [PCR products are difuted so-fom] 95" C 5°00”
95° C 0°30” and 1pl is subjected to a 2nd PCR. 950 C 015"
60" C 0°30 }40 cycles (Ll o i ]40 Eyeles
72° C 0307 72° C10°00”
72" C10°00” 4" C foever
4° C foever

3) 2% Agarose gel electrophoresis, ethidium bromide staining and UV illumination



Table 1. PCR primers

Primer set Sequence* Product size

outer primer sense 5’-GAAGAAAGAGGAGGGGTTGG-3" 280bp
anti-sense  5-CTACAAACCCTCTACCCACC-3”

methylated-specific primer sense 5S-TTATTAGAGGGTGGGGCGGATCGCGTGC-3"  150bp
anti-sense  5’-GACCCCGAACCGCGACCGTAA-3”

unmethylated-specific primer sense 5-TTATTAGAGGGTGGGGTGGATTIGTI-3’ 151bp
anti-sense  5’-CAACCCCAAACCACAACCATAA-3’

*blue-colored type: sequence differences between modified and unmodified DNA
red-colored and underlined type: sequence difference between methylated and unmethylated DNA

Fig. 1 MS-PCR for diluted DNAs
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Fig. 2 MS-PCR for serum DNA of clinical cases

Clinical Cases

Case No. 23 27 33 37 63 69 117 113

ABABABABABABABAZB UU Mwiwiriopw

Q)

300bp—» 1st PCR
200bp—» (outer primer)
100bp—» l
200 2nd PCR
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positive positive
Clinical samples Positive control Negative control
A: pre-operative serum DNA M: methylated DNA Ut: normal control DNA 1 (benign case)

B: post-operative serum DNA 101~ 10-: diluted methylated DNA U2 normal confrol DNA 2 (benign case)

DW: distiled water
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