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Microsatellite instability and loss of heterozygosity of fragile histidine triad gene in lung
hyperplastic lesions

ZHANGJun-xin,SHENHong
Department of Pathology,FirstMilitaryM edical University,Guangzhou510515,China

Abstract: Objective Toascertain weather there is anydifference in the hyperplastic lesions in the bronchial endothelia
betweenpati entswithlungcancerandthosewithpneumonia, soastofindreliablemol ecularmarkerforearlydiagnosisof genuine"
preneoplasticlesions. Methods WithPCR-denaturingpolyacrylamidegel el ectrophoresi sandsi | ver-stai ning,82speci mensof
bronchial hyperpl asti clesi onsobtai nedfrompati entswithsquamouscellcarcinoma (SCC) and57matchedepitheliallesion
speci mensobtai nedf rompati entswithpneumoni awereexaminedf orl ossof heterozygosity (L OH)andmicrosatel liteinstability
(MI) offragilehistidinetriad(FHIT)gene. Results Alleliclossesof FHI Twerecommoninhyperplasticlesionsfrompatients
withSCC,andthefrequenciesof L OHandM | ofthedmicrosatel litesites,D3S1234,D3S1300,D03S1481,andD3S1313were
significanthigherinhyperplasticlesionsfromSCCpatientsthani nthosefrompneumoniapati entsf<0.01). Thefrequencies
of LOHandM | of FHI T genei ncancerousandnoncanceroussquamousmetapl asiawere54%(7/13)and12%(2/16)respectively,
andwere70%(7/10) and18%(2/8) respectively in cancerousandnoncancerousmildtomoderatedysplasticlesions. No
significantdifferencewasobservedbetweenthefrequenciesof D3S1234, D3S1300, D3S1481, andD3S1313incancerous
hyperplastic lesions, which were 41%(34/82), 37%(30/82), 38%(31/82), 34(28/82), respectively (P>0.05). Conclusion
Hyperplastic lesionsshowedhigherfrequencyofl OHatthe4dmicrosatellitesitesthanM|P<0.01).ThefactthatL OHof FHIT
i spreval entinhyperpl asticlesionsinSCCpati entsbutrarei npneumoni cpati entsi ndi catesthesi gnifi cantdifferencebetween
cancerousandnoncanceroushyperplasticlesions. LOHofFHITmaybeanearlyeventinthedevel opmentofsquamouscell
carcinomainthel ungsandiscrucialintheearlystageof carcinogenesis, validatingtheuseof FHI Tasamol ecul armarkerto
identify" genuine" preneoplasticlesions.
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1 PCR
Tab.1 Sequences of the primersusedin PCR
Locus Primersequence Productsize(bp) Annealingtemperature( )
p1(D3S1234) 5-CCTGTGAGACAAAGCAAGAC-3 99-100 0
5-GACATTAGGCACAGGGCTAA-3
02(D3S1300) 5-GCCAATTCCCCAGATG-3 37 -
5-AGCTCACATTCTAGTCAGCCT-3
e 5-GATGCATATTGTTAGTCC-3 . 5
5-ATTATACCTCTTTGTAGC-3
PA(D3S1313) SCTTGACCCAATTTGCAAC-3 5 5
5CTTCAACAGGGAACTAGGG3-3
14 PCR
50 | DNA1 | 10 TagDAN
5 115 mmol/L MgCl, 2 mmol/L 50%
dNTPS 20pmol TagDAN 1U LOH
94 5min94 1min 60 40s72 1min microsatelliteinstability, M| 4°
40 72  7min 17
15 SPSS10.0 2
12% 30%
5 TBE 10% TEMED 8mmo/L 2
2.1
1 TBE100OmlI 1 TBE 6
10 IPCR -
120V -
4
1.6 -
3 2.2
30min 5min FHIT D3S1234 D3S1300 D3S1481 D3S1313
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221 FHIT LOH Ml 79 246810
12 34 56 1-6
78 910 135

1 D3S1234
Fig.1 Electrophoresis of D3S1234 incancerous hyperplastic lesions in thelung Lanes4,6,8,10:LOH(+)
2 D3s1234
Fig.2 Electrophoresis of D3S1234 in non-cancerous hyperplastic lesions inthe lung Lanesl-6:LOH(-)
3 D3S1300
Fig.3 Electrophoresisof D3S1300 incancerous hyperplastic lesions inthe lung Lanes2,4,6,10:LOH(+);Lane8:MI(+)
4 D3S1300
Fig.4 Electrophoresisof D3S1300 in non-cancerous hyperplastic lesions in the lung  Lanes1-6:LOH(-)
5 D3s1481
Fig.5 Electrophoresis of D3S1481 incancerous hyperplastic lesions inthelung Lane4:MI(+);Lanes6,8,10:LOH(+)
6 D3s1481

Fig.6 Electrophoresisphotograph of D351481 in non-cancerous hyperplastic lesions inthelung  Lanesl-5:LOH(-);Lane6:L OH(+)
LOH: Lossofheterozygosity, M| : Microsatelliteinstability

222 FHIT  LOH MI 2896(23/82)>10%(8/82) 29(24/82)>5(4/82) 4
D3S1234 D3S1300 D3S1481 D3S1313 LOH 529%(43/82) MI
LOH MI 229%(18/82)(P<0.01) 2

3296(26/82)>10%(8/82) 28%(23/82)>9%(7/82)

2 FHIT LOH MI (%)
Tab.2 Frequency of LOH and M1 of FHIT gene in patients with cancerous hyperplastic lesions inthe lung
P1 P2 P3 P4 P1/P2/P3/P4
Group n
LOH Mi LOH Ml LOH Mi LOH Ml LOH Mi
6(2) 0 0 6(1) 0 6(1) 0 0 6(2) 6(2)

16
12 17(2) 17(2) 25(3) 0 17(2) 8(2) 17(2) 0 25(3) 17(2)
13 23(3) 81 23(3) 81 38(5) 81 23(3) 81 54(7) 23(3)
10 505) 101 2002 102 505) 101 40(4) 0 70(7) 202)
11 55(6) 92) 27(3) 18(2) 36(4) 18(2) 27(3) 922) 73(8) 27(3)
20 40(8) 15(3) 60(12)  10(2) 35(7) 10(2) 60(12) 102 80(16) 30(6)
TotalNo 82 32(26) 10(8) 28(23) A7) 28(23)  10(8) 29(24) 5(4) 52(43) 22(18)
LOH:MI P<0.01 P<0.01 P<0.01 P<0.01 P<0.01
Figuresinthebracketsaretotal numberof positivesampl es; P1-4:Frequenciesof D3S1234,D3S1300,D3S1481,
andD3S1313respectively;FHIT: Fragilehistidinetriad
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223 FHIT LOH MI FHIT 419%(33/82) 37%
D3S1234 D3S1300 D351481 D3S1313 (30/82) 38%(31/82) 34 (28/82) P>0.
FHIT LOH Ml 05 ~ FHIT
> > P<0.01 ~
P<0.01 4 P>0.05 3
3 FHIT (LOH Ml )
Tab.3 Comparison of LOH and M1 frequency of FHIT gene between patientswith cancerous and non-cancerous
hyperplastic lesions inthe lung
G n P1 P2 P3 P4 P1+P2+P3+P4 PL/P2/P3/P4  P1/P2/P3/PA
roup A B A B A B A B A B A B A B AB
16 16 602 0 6(1) 0 61 O 0 0 0 0 199 0 P<0.01
12 14 334 7)) 251 7)) 25Q) 0 1702 0 2520 0 334 71 P<001
13 16 314 122) 314 12(2) 466) 61) 314 6(1) 81 6(1) 547 12(2)  P<0.01
10 11 606 182 303 91 606 A1) 40(4) 2002 0 707 182  P<001
1 55(6) 45(5) 55(6) 36(4) 18(2) 81(9)
20 55(11) 70(14) 45(9) 70(14) 20(4) 85(17)
TotalNo 82 40(33) 37(30) 38(31) 34(28)*

*P>0.05vs frequencyof L OHandM | atthedl oci,p1,p2,p3,p4(FHIT)incancerouslesions; * P<0.01vs frequencyofLOHandM I (FHIT)in

cancerouslesionsofgrades , and ; P>0.05vs frequencyofLOHandMI(FHIT)incancerouslesionsofgrades , and
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