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Evaluation of Sensitivity and Specificity of MAGE A1-6 RT-nested PCR as a Cancer
Detection Method
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Background : The aim of this study is to evaluate the sensitivity and specificity of MAGE (Melanoma
Antigen Gene) A1-6 RT-nested PCR as a detection method for cancer cells.

Methods : From February 2001 and December 2002, various samples [cancer tissue, sputum,
induced sputum, broncho-alveolar lavage (BAL), blood, urine and cervical brush] were obtained
from 355 cancer patients. Moreover, 316 samples, including cancer adjacent normal tissue, blood,
urine and sputum were collected for the negative controls. MAGE A1-6 RT-nested PCR was performed
and the results were evaluated with clinical diagnosis. The sensitivity of the MAGE assay was compared
with that of the telomerase assay and cytologic examination using 26 sputa of lung cancer patients.

Results : The average sensitivity of the MAGE assay in cancer tissues was 79% (85% in squamous
carcinoma and 70% in adenocarcimona). The sensitivity in body fluids was 57% (9-27% in blood,
59% in sputum, 68% in urine, more than 70% in induced sputum and BAL, and 87% in pleural fluid
and cervical brush). In the negative controls, the positive rates were less than 8.9% in normal tissues
and 2% in blood, sputum and urine. The average sensitivity of the MAGE RT-PCR, telomerase assay
and cytologic examination was 61.5%, 26.9% and 15.4%, respectively.

Conclusions : The MAGE A1-6 RT-PCR showed excellent sensitivity and specificity. Therefore, it
could be effectively utilized as a cancer detection method in the clinical laboratory. (Korean J Lab Med
2003;23: 357-62)
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Table 1. Primer sequences used for melanoma antigen gene
A1-6 RT-nested PCR

Primers Usage Sequence Size (bp)

C1 Outer sense CTGAAGGAGAAGATCTGCC

c2 QOuter antisense  CTCCAGGTAGTTTTCCTGCAC

C3 Inner sense CTGAAGGAGAAGATCTGCCW*  469-493
GTG

C4 Inner antisense  CCAGCATTTCTGCCTTTGTGA

831-855

*AorT.



MAGE Al-6 AiTA} Sete A4S

4. MAGE HMAl S8tad HMUISH I MEZR ZHAK L
Telomerase &M A&} H|Wl

el 23S Wrtetr] flst
AZZ AP RIS} Solr}
telomerase AAFE &7 Aldisle] 1
skl gk Bu)yl e 26d9] HASAS
33|19 AE AAsaL 7] WO HAY AE
}Sith Telomerase 7Al= TRAPW(Roche Applied
Science) &2 AR, HEZ AL

< Aestgn

£
) ;%
ot O
tlo
12
>
>
M oy
l:é){{_i
2
re
£
T,
olo

b

Hir
rlo
oy
e
i)
lo |
Hﬁ
mO
_V‘.i
rﬁ

ox
ST

Bl Jo d
m

~

ML Papanicolau G2

!
A=)

1. MAGE RIZtE &7}
1940]1 9] 71 ¢k ZZo] X MAGE Al-6 JAAL F8EALNH

Table 2. Positive rates of melanoma antigen gene A1-A6 RT-PCR
in the tissues of cancers

Cancer Institutes  Number ~ Specimen  Positive rate
Lung cancer DCMC* 53 tissue 83.3%
Sguamous ca (36) (86.1%)
Adeno ca (13) (69.2%)
Small cell ca (4) (100.0%)
Stomach ca DCMC 27 tissue 66.7%
Colorectal ca DCMC 15 tissue 73.0%
Breast cancer DCMC 16 tissue 75.0%
Cervical ca Kcc' 40 tissue 85.0%
Head & Neck ca  KMC! 27 tissue 70.4%
Ovary ca DSMC? 16 tissue 93.8%
Total 194 78.9%

*Daegu Catholic Medical Center, 'Korea Cancer Center, *Kosin Medi-
cal Center, *Dongsan Medical Center.

Table 3. Positive rates of melanoma antigen gene A1-A6 RT-
PCR in the body fluids of cancer patients

Specimens Institutes ~ Diagnosis  Number Positive rates
Sputum DCMC*  Lung cancer 46 58.8%
Induced sputum ~ KMC' Lung cancer 33 72.7%
Broncho-alvelolar  KMC Lung cancer 40 70.0%
lavage
Pleural fluids DCMC  Lung cancer 24 87.5%
Blood DCMC  Lung cancer 15 26.7%
Blood DCMC  Stomach ca 45 8.9%
Urine DSMC'  Bladder ca 38 68.4%
Cervical brush DCMC  Cervical cancer 15 86.7%
Total 261 57.4%

*Daegu Catholic Medical Center, 'Kosin Medical Center, ‘Dongsan Med-
ical Center.
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Fig. 1. Amplification of melanoma antigen (MAGE) A1-6 genes
(490 bp) and glycer aldehyde phosphodehydrogenase (GAPD)
gene (233 bp) from cancer tissues (A) and the sputa (B) of lung
cancer patients (1-6). The same amplifications of the sputa of 6
healthy individuals are shown in C. MAGE genes were amplified
by RT-nested PCR, and GAPD gene by RT-PCR. SM: Size mark-
er, P: Positive control, N: Blank control.

Table 4. Specificity of melanoma antigen gene A1-A6 RT-PCR
according to the specimens

Specimen Number Diagnosis Positive rate  Specificity
Normal tissue 46 Lung cancer 8.9% 91.1%
Normal tissue 26 Stomach cancer 3.8% 96.2%
Normal tissue 20 Head and neck ca 0.0% 100.0%
Blood 50 Healthy people 2.0% 98.0%
Urine 34 Healthy people 0.0% 100.0%
Sputum 140 Benign lung diseases* 2.1% 97.9%
Total 316 2.9% 97.1%

*36 tuberculosis, 28 pneumonia, 20 COPD, 15 asthma, 13 bronchiecta-
sis, 5 traumatic lung injury, 23 other diseases.
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Fig. 2. Comparison of detection rates of cancer cells among the
sputum cytology, telomerase and the melanoma antigen gene
(MAGE) A1-6 RT-PCR. Three different sputa of same lung cancer
patients were collected and tested by cytology examination, telom-
erase assay and MAGE RT-PCR. *P<0.01 by chi square test.
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