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MAGE Gene Expression in Bronchial Washing Fluid in Suspected
Parenchymal Lung Cancer
Kyu Jin Kim, M,D."? Eun Young Choi, M.D.'?, Kyeong-Cheol Shin, M.D,, PhD."?

'Department of Internal Medicine, and “Regional Center for Respiratory Disease, Yeungnam University Medical Center, Yeungnam
University College of Medicine, Daegu, Korea

Background: The main goal of this study was to evaluate the diagnostic efficacy of reverse transcription-nested
polymerase chain reaction (RT-nested PCR) in bronchial washing fluid with MAGE A1-6 common primers for the
detection of lung cancers invisible by bronchoscopy.

Methods: To determine the expression of MAGE A1-6 gene in 189 lung cancers diagnosed by conventional
fluoroscopy-guided lung biopsy and 89 cancer-free controls, RT-nested PCR was performed in bronchial washing
specimens, We analyzed MAGE A1-6 RT-nested PCR data according to tumor histology, stage, size, and compared
them with cytological data.

Results: 189 patients (111 cases in adenocarcinoma, 47 cases in squamous cell carcinoma, 22 cases in small cell
lung carcinoma, and 9 cases in other cancers) and 89 benign patients were investigated. The expression of MAGE
was performed by nested RT-PCR using common MAGE primer, Among 189 cancer patients, the expression rate
of MAGE was 49.2%, and the positive predictive value was 89.4%. However, the expression rate of MAGE in
patients with benign lesions was 12.4%. In peripheral lung cancer, the positive rate of MAGE expression was 57.4%
in squamous cell carcinoma, 44.1% in adenocarcinoma and 59.1% in small cell lung cancer. Whereas the expression
rate of bronchial washing cytology in peripheral lung cancer was 9.0% (p=0.011).

Conclusion: MAGE RT-PCR in bronchial washing fluid gave us promising data for the detection of peripheral lung
cancer, It could be a useful method for selecting diagnostic tools for peripheral lesions.

Key Words: Lung Neoplasms; Early Detection of Cancer; Melanoma-Specific Antigens; Reverse Transcriptase
Polymerase Chain Reaction
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1) 7| XM=Y xYF: 71PN A Sk 2P

o|F F2IBFAIL 10% xylocaine 2 FEulE F 58 mm
71BAN A A (Pentax, Tokyo, Japan)Q ol-gste] g W
Ho® o= F7RA S FA7IRA| 7HA A 7]
HAAA S 33] Algated(oF el d< 20 mL %)) 3]
FHE AA = oF 3 mLE 7AA|-8-8)]-8(specimen digester
solution, guanidine isothiocyanate) 15 mLe} E3}5}o] v
TEAE FH| ol —20°CY] 0|5 HAE o]83te
AP Fkeigion, A3HoM RNAS F58 w7t

2 —70°Ce] WEarel] Bastgict, UHAE AIE AL
2 s ALl o] 83k

2) RNAFE: HA|oA RNAFZE2 whu[ g =y
(magnetic bead method)& ©]-83F mRNA extraction kit
(iC&G Co., Daegu, Korea)S o]-&3}3o 0, Al ZA A
218 Feli ol whet Zelskelrh. RNAS] e&ef He
A g3 =¥ (ultraviolet  spectrophotometry; DU
530, Beckman, CA, USA)S o]&3}e] 7))t

3) Nested Reverse Transcription Polymerase Chain
Reaction (RT-nested PCR): %% RNAS] @A} HkS-2
50 mM Tris-HCL, 75 mM KCl, 3 mM MgCl,, 10 mM DIT,
250 #M CTP, 250 £ M dTTP, 250 M dGTP, RNase in-
hibitor (0.75 U/ #£L), MMLV reverse transcriptase (5 U/
L), 2.5 #M Oligo dT primer, Z12]3L 4 £ g¢] denatu-
rated RNAZ}F E5Hel 20 1L 9H3-E3HEol| 42°CollA] 60
ot WY 3, HAER ] FAL AAE) Hlste]
95°ColA 5 FF A - AREE wj7hA] —20°Ce]
A Bastdot. RIZEE Eol7] ffs MAGE A1~ AGE
FA0) 91 5 gl FEABIE olgdlel 1719} 27}
FUIASS 20 A A A ST
&2 828852 bpe| FTEUEES WAL 7 9l Al
A C1 (5-CIGAAGGAGAAGATCTGCC-3"), C2(5-CTCC-
AGGTAGTTTTCCTGCAC-3')-& o]-83}o] MAGER-ZI#}2]
W58 FABR= Ao 24 10 mM Tris-HCl, 50 mM
KCl, 1.5 mM MgCl, 200 12M dATP, 200 12M CIP, 200 1M
dTTP, 200 #uM dGTP, 0.6 U TagDNA polymerase, 0.5 #M
sense primer C1, 0.5 #£M anti-sense primer C2, 2]l
2 £ 1e] FZAL WhgAbEo] X 20 L] WHEESE

olA] Algakdet. whg271e 95°CollA] 30% E3F wAg
(denaturation)A]7] 1L, annealing2 60°CollA 45% F<F,
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extension 72°Collx] 45% FoF
o}, vkE AT E 94°CollM 28
post-extension incubationg 72°CollA] 1083+ )3Tk,

T A AHAL FEANES A WA AREAE
1 1 LE o]&3tor, A9} 8 (template)T+ A<}
T A W A FEANS T B B 23
3l3Att. Sense primer= C3 (5-CTGAAGGAGAAGATCT-
GCCWGTG-3', W is A or )&
(5-CCAGCATTTCTGCCITIGTGA-3)E o|83}%tt.

4) Percutanoeus needle biopsy: PCNB+= &3 kst
FSEAS o T w28 28al 712 95 FFFA
W (fluoroscopy-guided needle biopsy)< ©]-83)] ot
A= A=A Bk Wl whe} iR 5 A
= 2 2AAE F3ch PONBEAF A BE 3=
FRuEE 3o 22 G 5§98 A8 vls(Westeott
Biopsy Needle; Becton Dickinson & Co., Franklin Lake,
N, USAH AHESIE, 23] 4 ARSI} 24
g NdEer de 2Ae FU Welsel
ojzlaisct

B 303 ¥kE s

&<} pre-denaturationg

antisense primer=. C4

Table 1, Demographics in cancer and benign lung disease

Lung cancer (n=189) Benign (n=89)

Age, yr 66.5 (26~89) 63.1 (32~83)
Gender
Male 140 61
Female 49 28
Histopathology
Adenocarcinoma 111
Sgamous cell carcinoma 47
Small cell lung carcinoma 22
Unclassified 2
Others* 7
Benign disease of lung
Focal pneumoniaJr 29
Chronic inflammation 18
Tuberculoma 17
Tuberculosis 12
Granuloma 5
Aspergilloma 2
Hamartoma 2
Coccidioidomycosis 1
Others’ 3

5) &H|: SPSS version 17.0 (SPSS Inc,, Chicago, IL,
UsA)E olgste] SAISH 4% skl Chisquare
testS o]-835}o] AukA Qb ZAAPAT MAGE W& A%
2 nlwstglon, pghol 0.05 Wivkel 92 SAHc R
feld Roz WASt

2 o

=
0z
riok

Aol 4

t38iat 2877 F F|h 189<l(A 9 1110, HF A

3} 474, AT 220, S5 20, hHIE2EY]
H|9} 10|, HAT| ke 1o WS AL 19 %‘

1o, FolAd 713} 1e], BREA| e #H 20D Sk &
A3k 89 (FH 294, v A5 AE 189, A3F
179, A2 12¢], §o}F 59|, oA A2 24, 7}
Q% 24|, FA|Y Qo H|2 HtF 19, 7]} 3ef)o] o
oS UlxT o= 39t} HgAte] Habol= 66.5
A26~89MNFem EAb 14078(74.1%), o=F 4978
(25.9%)01%0aL, F73 A-LAte] Hitrfoli= 63.14(32
~834)E, FA} 617(68.5%), ¢IA7} 281(31.5%)°]
Ath(Table 1).
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18949} St 5 93¢l|ellx] 7R H Al MAGEZ}
AR WIZFEE 49 2690 A ZAARY
Ao WIZFEE 9.0t} Sol=E MAGE §-742H4
APH} QA AP oA 22 87.6%9F 100%SIEr. MAGE
AR o] ST S/3dSEE 2 89.4%
o} 44.8%om, GMEAAPHLE 100%2} 34.1%ch
(Table 2).

SAIEAA A 5730l 172
Al MAGEZAPE olA] &

& 17'0]

™ 5 88TH(51.2%) 9l
Fdo g Felxgl o, MAGEAAL

Table 2, Overall diagnostic value and comparison of the
conventional cytology and MAGE RT-nested PCR

Sensitivity*  Specificity PPV NPV
Cytology 9.0% 100% 100% 341%
MAGE 49.2% 87.6% 89.4% 44 8%

*Others: Metastatic hepatocarcinoma, spindle cell carcinoma,
neuroendocrine carcinoma, sarcomatoid carcinoma, mucoepi-
dermoid carcinoma, lymphoma, TOthers: anthracosis, leiomyo-
ma and pulmonary eosinophilia,
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Table 3, Expression rate of MAGE in bronchial washing
according to the histological types in lung cancer

Table 5, Expression rate of MAGE in bronchial washing
according to the location in lung cancer

Cytology (%) MAGE (%) MAGE (%)*
Adenocarcinoma (n=111) 10 (9.0) 49 (44 1) RUL (n=56) 27 (48.2)
Squamous cell carcinoma (n=47) 6 (12.8) 27 (567 4) RML (n=17) 5 (29.4)
Small cell lung carcinoma (n=22) 145 13 (59.1) RLL (n=42) 24 (57 1)
Unclassified (n=2) 0 (0.0 1 (50.0) LUL (n=37) 8 (48.6)
Others™ (n=7) 0 (0.0) 3 (42.9) LLL (n=37) 9 (51.4)
Total (n=189) 17 (9.0) 93 (49.2)
*0>0.05.

*p>0.05 according to the histological types. TOthers: Meta-
static hepatocarcinoma, spindle cell carcinoma, neuroendocrine
carcinoma, sarcomatoid carcinoma, mucoepidermoid carcino-
ma, lymphoma,

Table 4, Expression rate of MAGE in bronchial washing
according to the tumor size in lung cancer

Table 6, Expression rate of MAGE in benign lung disease

Tumor size (median) Cytology (%) MAGE (%)*
<8 (2.25), cm (n=83) 3 3.6 40 (48.2)
>3 (4,55), cm (n=106) 14 (13.2) 53 (50.0)
*p>0.05,

HollM /el g4t 9678 5 1278(12.300)0] HA1EA
Aol FAdolSdet. A 18978 ] FUEAL T MAGE
FdolA %“ﬂﬁjﬁ*}m oA gl Bk 105788
T AR BT A R EE 55,60 FFEA.

3. ZE|SEfol| w2 MAGESMA} 25 n) Ot Z4A

[Eamn
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I2He] 22 G eoll whe MAGE &2 Ao 44.1%, ¥
I A 2 57.4%, 2HEL 59.1%9.0 22 e o
e MAGER-ZAF o] atoli= gigict HAIEAARY
o] SRS At 9.0m, Jqﬂ)«kq/q] oF 12.8%, AT
45%2 GAEANE] FHEL 9.0% (17/189) Tt
(Table 3).
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sk WHE 1069 5 S30lldl W sl FHES
50.0% & A7)0 w2 2ol YIATHp >0.05, Table 4).
B QA W7 whE MAGERA) &9 Afol=

Diagnosis Number of MAGE
patients positive (%)

Focal pneumonia 29 4 (13.8)
Chronic inflammation 18 3 (16.7)
Tuberculoma 17 0
Tuberculosis 12 3 (25.0)
Granuloma 5 0
Aspergilloma 2 1 (50.0)
Hamartoma 2 0
Coccidioidomycosis 1 0
Others* 3 0
Total 89 11 (12.4)

*Others: anthracosis, leiomyoma and pulmonary eosinophilia,
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