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The Clinical Implication of MAGE Gene Detection in Bronchial
Washing Fluid in Routine Practice

Seung June Lee, M.D.', Myung Jae Yun, MD.', Seong Tae Lee, M.D.", Hye Jin Oh, M.D.!, Sook Hee Song,
M_D_1, In Sohn, M_D_1, Yeon Jung Kim, M_D_2, Kyung Hoon Han, M_D_2, Sun Hee Kim, M_D_z, Su Hyun Kim,

mMD

Departments of 'Internal Medicine, “Clinical Research Medical Instutute, Seoul Medical Center, Seoul, Korea

Background: Melanoma antigen genes (MAGE) are expressed in many human malignant cells and are silent in
normal tissues other than in testis and in placenta, But MAGE expression in benign lung diseases, such as
pulmonary tuberculosis or cases with severe inflammation, needs further evaluation to overcome false-positive
findings. We evaluated detection rates of the melanoma antigen genes (MAGE) RT-nested PCR in bronchoscopic
washing samples from patients with benign lung disease, as well as in patients with malignancies,

Methods: Bronchial washing fluid from 122 patients was used for cytological examination and MAGE gene detection
using RT-nested-PCR of common A1-6 mRNA, We compared the results from the RT-nested PCR and the pathologic
or bacteriologic diagnosis, We also analyzed the expression rate and false positive rate of MAGE gene.
Results: Among 122 subjects, lung cancer was diagnosed in 23 patients and benign lung disease was diagnosed
in 99 patients, In patients with lung cancer, the positive rate of MAGE expression was 47.8% (11/23) and in benign
lung disease group, the expression rate was 14.1% (14/99). Among benign lung disease group, the expression
rate of MAGE gene (25.0%) in patients with pulmonary tuberculosis (11/44) was especially high.

Conclusion: MAGE A1-6 RT-nested PCR of bronchial washing fluid can be used as a complementary method in
lung cancer, but that test results in a high false positive rate in tuberculosis patients.
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MAGE (490;469 bp)

Figure 1, Amplification of MAGE A1-6 genes and GAPDH gene from patients with Anthracotic nodule (1), NTM lung
disease (2), Adenocarcinoma (3), Pneumonia, MRSA (4), Aspergilloma (5), Pulmonary TB (6), Benign tumor (7) and BOOP
(8). MAGE gene were amplified by RT-nested PCR, and GAPD gene by RT-PCR. M: size marker; P: positive control;
N: negative control; MAGE: melanoma antigen genes; GAPDH: glyceraldehydes phosphate dehydrogenase,
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Table 1, Characteristics of patients

Malignant group  Benign group

Number of patients (%) 23 (18.9) 99 (81.1)
Sex
Male 13 58
Female 10 41
Age, yr
Median 68 63
Range 35~87 24~94
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Table 2, Expression rate of MAGE Al-A6 RT-nested PCR
in bronchial washing fluid according to histologic types

No. of No. of Expression
MAGE rate of
patient expression MAGE
Malignant group 23 11 47 8%
NSCLC 18 8 44 4%
Small cell carcinoma 1 1 100%
BALToma 2 1 50.0%
Metastatic lung 2 1 50.0%
cancer
Benign lung disease 99 14 141%
Total 122 25

MAGE: melanoma antigen genes; RT-nested PCR: reverse tran-
scriptase-nested polymerase chain reaction; NSCLC: non-small
cell lung cancer; BALToma: bronchus-associated lymphoid tis-
sue lymphoma,
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2 Al HEMRSA)F B2 ikt HZSH (Myco-
bacterium abscessus) B A3 3374 Hlol| A WA Y
A Sith(Table 3, 4).,

Table 3, Expression rate of MAGE Al-A6 RT-nested PCR
in bronchial washing fluid with benign lung disease

No. of No. of patient
patient howing MAGE (+)
Tuberculosis 44 11 (25%)
Bacterial pneumonia 25 1 (4.0%)
Bronchiectasis 10 1 (10%)
NTM lung disease 9 1 (11.1%)
Benign tumor 6 0
Aspergilloma 3 0
ILD 2 0
Total 99 14

MAGE: melanoma antigen genes; RT-nested PCR: reverse tran-
scriptase-nested polymerase chain reaction; NTM: non-tuber-
culous mycobacterium; ILD: interstitial lung disease,

Pl MAGE 7 ZAfoll & Bl 7o)

T THL 11011491 d 082, MAGES] 24102 Yepd
(13,721,657 oM Folgh ZfolE HolA] §kgko

@A FAA 2 HA FADe AR}
*év’jcﬂlxi 46.7%= MAGES/3x-ollA 2] 37.6%4.
O the 52 AEES Holou SAH R fofsiAle &
H0.572).

A A3 A d3 o] EA(p=0.013) elol= 718A]
A2 9wk 7)18A Y, H7)E 2 7]el vk Eske] E4)
37 YA g GRYFT o BT Tl
o] MAGERZ& gl foJ3h 2lol= ISl =3k #28) &
A WellM= o], A B 71 W el 24 vt
opjel =, v ¥ 29 FHas dJﬂ‘ﬂJS %A At
MAGE®] el ool JF= m|AA] o
o MAGERdAtl o de Bel #ds
7dAag ot A Fo

>¢

Table 4, Patient characteristics with positive expression of MAGE A1-6 RT-nested PCR within the benign group

No Age  Sex Diagnosis Endobronchial  lesions BWF culture PMHx Smoking, py
1 46 F Pulmonary TB Endobronchial MTB N 0
with EBTB B (RLY
2 74 F Pulmonary TB, Anthracofibrosis MTB N 0
TB pleurisy
3 36 M Pulmonary TB N MTB TDL 10
4 7 M Pulmonary TB N M.TB, HTN, CVA, 30
Candida albicans chronic bronchitis
5 89 M Pulmonary TB N MTB N 0
6 46 F Pulmonary TB N MTB, N 0
Klebsiella
pneumoniae
7 49 M Pulmonary TB N MTB, Alcohol dependency, 20
MRSA COPD
8 76 F Pulmonary TB N N N 0
9 40 M TB, necrotizing N MRSA DM, Alcohol 40
pneumonia dependency
10 41 M Pulmonary TB N N N 10
11 38 F pulmonary TB N N Uterine myoma 15
12 75 M NTM lung disease N M .abscessus DM 0
13 68 M Aspiration pneumonia N MRSA CVA, emphysema 40
14 40 M hemoptysis, TDL Inflammatory N 0 0
polyp

MAGE: melanoma antigen genes; RT-nested PCR: reverse transcriptase-nested polymerase chain reaction; BWF: bronchial washing
fluid; EBTB: endobronchial tuberculosis; py: pack-years of cigarette; TDL: tuberculosis-destroyed lung; DM: diabetes mellitus; CVA:
cerebrovascular; COPD: chronic obstructive pulmonary disease; HTN: hypertension; MRSA: methicilin resistant staphylococcus

aureus,
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Table 5, Expression Rate of MAGE and cytologic examina-
tions

MAGE Cytology
Malignant ~ Benign Malignant Benign
Positive 11 14 1 0
Negative 12 85 22 99
Expression 47 8% 141% 4.3% 0%

rate

MAGE: melanoma antigen genes,
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