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——— Abstract

Background: MAGE (melanoma antigen gene) was named as cancer/testis specific antigens since their expression is only
detected in the testis or cancer cells. Because of their relatively specific expression in the cancer cells, they have been
considered as the early diagnosis of several cancers, or the appropriate targets for the specific immunotherapy mediated
by cytotoxic T lymphocytes. Therefore, there were many reports about the expression of MAGE genes in various types
of malignant tumors, but only a few reports in human thyroid neoplasms. The purpose of this study was to determine
whether the MAGE common primers expressed in different histological types of thyroid tumors and to see the clinical
usefulness of MAGE common primers on the thyroid tumors.

Methods: Fifty-nine patients who underwent thyroidectomy at Kosin Medical Center from January, 2001 to April, 2002
were included in the study. Of the 59 patients 40 were papillary carcinoma, 4 follicular carcinoma, 3 medullary
carcinoma, 1 anaplastic carcinoma, 4 nodular hyperplasia, 3 adenomatous goiter, and 4 follicular adenoma. Total cellular
mRNA was extracted from those 48 cancer tissues, 11 benign tissues and additional eleven normal control thyroid
tissues, Nested reverse transcriptase-polymerase chain reactions (nested RT-PCR) with the MAGE common primers
designed to detect MAGE 1-6 genes were employed in this study. With probes confirmed by DNA sequencing.
Results: Of those 48 cases of thyroid carcinomas 10 cases (20.8%) were expressed MAGE common primers, In the 40
papillary carcinoma, MAGE common primers were expressed in 17.5%. In the four follicular carcinoma, they were
expressed in two cases, and in one case of one anaplatic carcinoma. However, in the three cases of medullary carcinoma,
MAGE gene was not expressed. None of 11 benign tumors and 11 normal tissues expressed any of these MAGE
common primers. The sensitivity of MAGE common primers in thyroid tumors was 20.8% and the specificity was 100%.
Conclusion: These results suggested that MAGE common primers were expressed low in the malignant thyroid tumors
but it was not expressed in benign tumors and normal tissues. It is suggested that MAGE common primers can be used
for preoperative differential diagnosis of follicular carcinoma from benign follicular adenoma which cannot be made
by fine needle aspiration cytology of thyroid tissue. However, further study is needed for clinical application of MAGE
common primers expression as tumor markers in the thyroid tumors.
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Table 1. Pathologic classification of materials

Pathology Number of cases

Malignant tumor 48
Papillary carcinoma 40
Follicular carcinoma 4
Medullary carcinoma 3
Anaplastic carcinoma i

Benign tumor 11
Nodular hyperplasia 4
Adenomatous goiter 3
Follicular adenoma 4

Normal tissues 11

Total 70
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Fig. 1. Schematic structure of the MAGE 1-6 genes and the
location of MAGE common primers on exons for the nested
RT-PCR. C1, sense primer for the first round of RT-PCR; C2,
antisense primer for the first round of RT-PCR; C3, sense
primer for the second round of PCR; C4, sense primer for the
second round of PCR; CDS, coding sequence.

Table 2. Common primer sequences for the detection of
MAG 1-6 genes

Primer  Type PCR Sequence size (bp)
Cl SE RT-PCR CTGAAGGAGAAGATCTGCC 831-855
67) AS*¥*  RT-PCR CTCCAGGTAG CCTGCAC

G3 A Nested PCR  CTGAAGGAGAAGATCTGCCGTG  469-493
4 AS Nested PCR  CCAGCATTTCTGCCTTTGTGA

S*, Sense primer; AS**, antisense primer
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Fig. 2. Amplification of MAGE ¢cDNA common to MAGE 1-6
genes in the thyroid cancer by nested RT-PCR using common
primers. M, size marker(100bp ladder); N, no cDNA.
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Fig. 3. Amplification of MAGE cDNA common to MAGE 1-6
genes in benign tumors of the thyroid by nested RT-PCR
using common primers. M, size marker (100bp ladder); N, no
cDNA.
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Table 3. Comparison of MAGE common primers and
pathologic findings

Pathologic Findings

MAGE gene Malignant Benign and Normal Total
Positive 10 0 10
Negative 38 22 60
Total 48 22 70
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