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The Utility of MAGE Gene Detection in Bronchial Washing Fluid
for Patients with Peripheral NSCLC

Suhyun Kim, M D,, Hojoong Kim, M D,, O Jung Kwon, M D,, Man Pyo Chung, M.D,, Gee Young Suh, MD,
Won-Jung Koh, M.D,, Cho Rom Ham, M.D,, Hae Seong Nam, M D, Sang-Won Um, M.D,, Yong Soo Kwon,

M.D,, Sunghoon Park, M.D,

Division of Pulmonary and Critical Care Medicine, Department of Medicine, Samsung Medical Center, Sungkyunkwan University

School of Medicine, Seoul, Korea

Background: The melanoma antigen-encoding (MAGE) genes are known to be expressed in various cancer cells,
including non-small cell lung cancer (NSCLC), and are silent in all normal tissues except for the testis. In patients
with peripheral NSCLC, bronchial washing fluid can be used to detect the MAGE genes, suggesting a diagnosis
of lung cancer. In order to evaluate the diagnostic utility of the MAGE test in patients with peripheral NSCLC,
bronchial washing fluid was investigated in patients with peripheral pulmonary nodules, which were invisible as

detected by bronchoscopy.

Methods: Bronchial washing fluid from 37 patients was used for cytological examinations and MAGE gene detection,
using RT-nested-PCR of common A1-A6 mRNA. Results were compared to a final diagnosis of patients as confirmed

by pathology.

Results: Among the 37 subjects, NSCLC was diagnosed in 21 patients, and benign pulmonary diseases were
diagnosed in 16 patients, MAGE mRNA was detected in 10 of 21 (47.6%) NSCLC patients, while conventional
cytology examinations were positive for MAGE expression in 2 of 21 (9.5%) cases. MAGE expression was observed
in 4 of 16 (25%) benign pulmonary disease patients,

Conclusion: The MAGE test of bronchial washing fluid can be used as a sensitive predictor of peripheral NSCLC

patients, (Tuberc Respir Dis 2008:64:15-21)

Key Words: Melanoma antigen gene (MAGE), Lung neoplasm, Coin lesion
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A ZIBANAE S AleE S SollA, Z18A] A
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o2 3ty AyE AHIRlE2lE(Percutaneous Needle
Aspiration, PCNA)©| E7Fs3F gxje} eg7]e] gro] &
Qe 34}, anti-HIV YA 5= AIDS 384}, 2715 2 A7)
5 Aol #xKTotal bilirubin > 2,5 mg/dl, AST or ALT >3
times the upper limits of normal, alkaline phosphatase >
5 times the upper limits of normal, serum creatinine >
1.8 mg/dl), Z2H=A] o= 94 2 4 T2 il
A ALlsket. i Sk B ALE @ 2 o
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1) 7| 2K XYl #F X Hak k= 7EHAHAA
Al A 2 o] 5E S22 s ekl AAF AA
Midazolam 0.04 mg/kge AF8to] = AJe]olA] 7]
AAES ARSI, A 2H o] Sl F-9le) 74 71
Aleix] 71HA] MHE 33 Aldste] aikt s/l A
&) 23+ a A AdHk--(Polymerase Chain Reaction, PCR)
9 ATARAE olistdn, AT A F 2 miS
A &3l &M (specimen digester solution) 15 ml¢} &
g3te] vk2 —20°Cell WEAA HAsFSIC)

2) 3& SMESAARHA}L AlLH|(common MAGE pri-
mer): H oA 7iE Cancer Hunter Kit (MAGE
Al-AG RT-nested PCR)x= MAGE ©}8 Al~ AG7}A]2] 8%
(MAGE Al, -2, -3, -4a, -4b, -5a, -5b, -6)°l| tidt 3% AL
AE olgste] dd AlFTAIA F e A44<2] PCR
(single tube nested RT-PCR)S A|83}= A2k 2 MAGE
7} o}gel| tigh AALE MER Ffely] T He Bt
ok, ARE3E AEE CTGAAGGAGAAGATCTGCS} TCC-
AGGTAGTTTTCCTGCAC, 18]al CTGAAGGAGAAGA-
TCTGCC(A/T)GTGS} CCAGCATTTCTGCCTTTGTGAO]
At

3) RNA £&: X3} ¥ beadZ o]-&3}te] 7A4]2] RNA

ol-g3te] beads HAAZ F, AFTHE AAsAL,
wash buffer 1 mlE ©]83}e] beadE 33] A|23}ct
o] & DEPC-DWE 30ul o] ¥-fAl7)aL, 75°Col| 5%7F
0] RNAZ beadol|A] 2]gt &, H4 FEEfs3itt. ol &
A5l & RNA GHof gaf3te], o] T 11.5 s AL
SIS (nested reverse transcription polymer-
ase chain reaction, nested RT-PCR)ol| AR&3}Fict.

4) AMAISEEAAMEIS: PCR tubeo]l RT master
mix 7 1, RNase inhibitor 0.5 £, RT enzyme 1 #1& &%
gk 5 gl FaL RT &=l RNA &4 115 ul& 7}
3}3it. Mineral oil-& S & H7F8te] 25004 10:27F,
425 6087F RT ¥H8- 3 GC-DW-RHS 100 pl F7)3}ed]
£ ¥ 11.8 ulE PCRoO|| ARE3ISITE 12}, 22 ik
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M1 2 3 45 6 7 8
= cMAGE
200 bp» —— ek < GAPDH
(233 bp)

Figure 1. Amplification of MAGE 1-6 by nested RT-PCR
using common MAGE primers, Lane 1: Negative control,
Lane 2: Tumor tissue, Lane 3: Prostate cancer cell line,
Lane 4: Somatic cancer cell line, Lane 5: MAGE positive
control, Lane 6: Sample 1, Lane 7: Sample 2, Lane 8:
Normal tissue, GAPDH: glyceraldehydes phosphate
dehydrogenase,

Table 1, Characteristics of patients

NSCLC*  Benign lung disease

Number of patients (%) 21 (56.8) 16 (43.2)
Sex

Male 13 10

Female 8 6
Age, yr

Median 627 472

Range 44~79 20~73

*Non-small cell lung cancer,

FEAANESS AR T A7) FE3Fh(Figure 1).
3. SAHIEN
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Table 2, Expression rate of MAGI Al-A6 RT-nested PCR
in bronchial washing fluid according to histological types

Number Expression

Nurnber of of MAGE rate of

patient expression  MAGE

NSCLC* 21 10 47 6%

Adenocarcinoma 13 4 30.8%

Squamous cell carcinoma 8 6 75.0%

Benign lung disease 16 4 25.0%
Total 37 16

*Non-small cell lung cancer,

A%(16ehot 527 AGAGH), & 24 A
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2 FoJatA= 23eH(p=0.080, Table 2). 94 7]0] wh
£ MAGE 7ARe] Wl A== 1716014 33,3%(4/12), 2
714 100% (2/2), 3W7IE= 60.0% (3/5), 4%71=
50.0% (1/2)&, W7o w2 2}o|7} YIQTHTable 3). T1
7] galollde] MAGE WSS 44.4% (4/9), T2&
33.3% (3/9), T3¢} T4+ 100% (T3 2/2, T4 /1DE T ¥7]
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Table 3, Expression rates of MAGE Al-A6 RT-nested
PCR and cytology according to the pathologic stages in
NSCLC patients

Number of MAGE Cytologic
patients expression (%) diagnosis (%)
Stage | 12 4 (33.3) 1(9.3)
Stage Il 2 2 (100) 0 ()
Stage Il 5 3 (60.0) 0 ()
Stage IV 2 1 (50.0) 1 (50.0)
Total 21 10 2

Table 4, Expression rate of MAGE Al-A6 RT-nested PCR
in bronchial washing fluid with benign lung disease

Number of
Number of patient showing
i (o)
patient (%) MAGE (+)
Tuberculosis 5 1
Aspergilloma 3 1
Organizing pneumonia 2 1
Benign granuloma 2 0
AVM* 1 1
Sarcoidosis 1 0
Bronchogenic cyst 1 0
NTM lung disease’ 1 0
Total 16 4

*‘pulmonary  arteriovenous malformation,  "non-tuberculous

mycobacterium,

MAGE ZALe] Eolii= 75 0%E YERITHTable 4).

4, MAGE RHX} 2&int MZZXIAALS H|w
MAGE 7ZAFe] oFA] cﬂzﬂ—r =

71.4%, 52.2%019 0, AZZAALe] A ASah &

A dlEak2 22t 100%, 45,7%0]ME}(Table 3).

o E

W waAEsgte] AS I3 W s By
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o] 75 WAET} 950 oo EAWH, w7
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oT
AE01E2 7180~ 61%, Ht 20003 3 (0~ 10%)
o] giZo] glom® oitelatal oale] wgo] F

Table 5, Sensitivity and specificity of MAGE and cyto-
logical examinations

MAGE Cytology
Positive  Negative Positive  Negative

NSCLC* 10 11 2 19
Benign 4 12 0 16
Sensitivity 47 6% 9.5%
Specificity 75.0% 100%
PPV* 71.4% 100%
NPV* 52 2% 457%

*non-small cell lung cancer, "positive predictive value, "NPV:
negative predictive value.
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