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Expression of the F HI T gene Located in Chromosome 3p14.2
in Human Lung Cancer Cell Lines
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Background : The 3p deletions has been shown to be the most frequent alteration in lung cancers, strongly
suggesting the presence of at least one tumor suppressor gene in this chromosomal region. However, no solid
candidate for the tumor suppressor gene(s) on 3p has as yet been identified. Recent attention has focused on a
candidate 3p14.2 tumor suppressor gene, FHIT, which is located in a.region that is homozygously deleted in
multiple tumor cell lines and disrupted by the hereditary renal cell carcinoma 1(3;8) chromosomal translocation
breakpoint. FHIT also spans FRA3B, the most common fragile sites in the human genome. In the present
study, we have analyzed expression of the FHIT gene in lung cancer cell lines.

Methods : RNA from 21 lung cancer cell lines (16 NSCLC, 5 SCLC) were extracted using standard proce-
dures. Random-primed, first strand cDNAs were synthesized from total RNA and PCR amplication of coding
exons 5 to 9 was performed. The RT-PCR products were electrophoresed in 1.5% ethidium bromide-stained
agarose gels.

Results : 12 of 21(57%) lung cancer cell lines exhibited absent or aberrant FHIT expression [7 of 16(44%)
of non-small cell lung cancer and 5 of 5(100% ) of small cell lung cancer cell lines]. :
Conclusion : The result shows that abnormal transcription of the FHIT gene is common in human lung cancer
cell lines, especially in small cell lung cancer. (Tuberculosis and Respiratory Diseases 1998, 45 : 984-991)
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Fig. 1. FHIT gene organization showing the position of the internal microsatellite markers,
the 3pl4.2 FRA3B and the t(3 ; 8) translocation break point. M, FHIT protem -cod-

ing exons ; [, untranslated exons.
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Table 1. RT-PCR analysis of FHIT transcript

Cellline  Typer ~ on°'? Cellline  Type  oonolo¥
RT-PCR (459bp)” RT-PCR (459bp)

A549 ADC N NCI-H2009  LCC N
Calu-3  ADC N NCI-H2066  LCC N
NCI-H157  SCC - NCI-H208  ADC N
NCI-H226  SCC - SK-MES-1  SCC -
NCI-H441  ADC N SNU1327  ADC N&A
NCI-H460  LCC - NCI-H69  SM N&A
NCI-H522  ADC N&A  NCL-H709  SM -
NCI-H596  ADSCC N NCI-H792  SM -
NCI-H1155 LCC N NCI-Hs4l M -
NCI-H1299  non-SM - NCI-H865  SM -
NCI-H1785  ADC N

*ADC, adenocarcinoma ; SCC, squamous cell carcinoma ; LCC, large cell carcinoma ; ADSCC,
adenosquam_ous cell carcinoma ; non-SM, non-small cell carcinoma ; SM, small cell carcinoma
™N, normal-sized transcript ; -, absence of a RT-PCR product ; N& A, normal- & abnormal-

sized transcript

scriptase(Perkin Elmer) 50U, RNA 1ug & ¥3}
T F 2000 o] EFAAGA AP o] EHAL
37°CelA 607t incubationA|Z1% 94°CoflA 58
& RS Wee FANA. oA wEol
single-strand cDNA<|| i8]l FHIT #F3A}¢] exon
594 exon 9°] #FsH= coding regiong ZEE
T 9+ primer2 PCRE A)g3l4t}. AMR-E prim-
er= F1(5" —GATCGGATCCGAGGACATGTC
GTTCAGATTTGGC — 3 ), F2(5 — GATCGG
ATCCACATCTGTGTCACTGAAAGTAGAC -

3 )9t PCR&- reverse transcription product&
0u 2 SXANE, 2mM MgCl, 50mM KCJ,
10mM Tris-HCl(pH8.3), 50:M dNTP, 0.8:M
each primer(F1, F2), AmpliTag DNA polymer-
ase(Perkin Elmer) 1.25U7} 2§ & 254 9] &
el o] MR 1l E 718k 94CAAN 30%,
62CallA 30, 72°ColA 4522 30 cycleg A8
39}, ©] PCR product{459bp)& ethidium bro-
mide 2 GAF 1.5% agarose geldA] A7]GEA]H

Fig. 2.,
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Detection of FHIT transcripts by RT-
PCR in lung cancer cell lines. The cell
lines analyzed are indicated above the
lanes with FHIT cDNA products in the
top panel and B-actin cDNA products in
the lower panel. No product was ob-
served in NCI-H157 (lane 5) and NCI-
H841 (lane 7). Shortened band was seen
in NCI-H69 (lane 6). All cell lines exhib-
ited comparable RT-PCR products in the
control panel. The results were reproduci-
ble for both FHIT and F-actin in three
independent experiments.
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band & #FstAT} 8, £Y38 cDNAE Factin
o tigk PCR& Al33l4 contol 24 vlwalgict. A
£3 primer= B1(5 — GAAATCGTGCGTGA
CATTAAG —-3"), B2(5 —CTAGAAGCATTT
GCGGTGGA—3 )i 945 PCR preducts
511bp%r}. PCR& annealing temperature 57°C
ol 30 cycle& A3t

2 7

Sozzi To| A7A 97l MG B4 exon 59A
exon 97bX]€] transcript”} intact§ Aoz d#A
=" AbB49 cell line2] band& AN band e 7%
o ks o, F 21 #HY AEFF 12457
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actindl] 3 RT-PCRIYAE BE N EFJA FAT
band7} ¥ 228 Fejo] wet Hundg,
HAMEANY AEFEE 16705 78(44 %) GA ¥)A
224 band7} #AHAU(27)), band7} #EEx]
AUI(57N), AN EAY A EF A= 571(100%)
BEFA  vjARAHQ  bandr} FERLHAG(A),
band7} B&EA] 49hth(47) ) (Table 1, Fig. 2).
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Z, diadenosine triphosphate hydrolase activity
£ 7kAa 9lom!®  histidine triad (HIT) gene
familyoll 43}7] o] Fragile histidine Triad
gene®] k2 FHIT gene o2t =t

FHIT ©84do] AA2 AXA Aujdt 7]5&
shexlel disise @4 IFFd ok oy,
diadenosine tiAl] #AE Aolgls #2& ¥ 4
9l Hwzolr}. o]aldl dinucleotide oligophosphate
metabolism®} tumorigenesis7te] FEAL A
FAR FANE FHIT 3404 &2 AAld
Rolgt & ¢ Yo vl F5& #3 gt

B ot a] AkgE PCR primer¥ coding re-
gione] #3sk= exon 594 exon 974AE FZg
F =g AEEsit. A9 AXFE WdeE @A
AREAD FHIT §32 49 22 X9 dig
RT-PCR Zze} £ A7 Z7E Hejs] 2 Table
29} &6, sample sized] thi Zpol7h gUEFA|%E
Az Foldt Pg Boli YrHPP. ujrA L)
oF MEFS] 7% sample sizeZ} AH oz e A
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Table 2. Expression of cDNA transcripts by exons 5 to 9 RT-PCR ( Comparison of current se-

ries with those of others)

Yanagisawa van den Berg

Sozzi et al. Fong et al. Current
et al. et al.

NSCLC cell lines n=1 n=24 n=2 n=31 n=16
wi? expression 100% 1% 100% 87% 69%
aberrant bands 0% 29% 0% >90% 44%

or no band

SCLC cell lines n=3 n=17 n=12 n=26 n=5
wt expression 67% 100% 100% 100% 20%
aberrant bands 33% 0% 33% >96% 100%

or no band
*wt, wild type-

o, van den Berg 29| d7olrle 33% A,
Fong 59 dFoM+ 96% oldolA, 1ejn 2
AEAAME 100% oA v¥]3342 band7} FEE A
1} band7} $EEA] et A e o] 7oA
T 2T diEuE AL AEFN o B2
vz ol3sl Pibo] B whd, Yanagisawa %
ol A oAt HlaM L MEFAAN o & ¥l
=2 fgwolA ofejel g wolx th.

gkx] Enjgg H& Sozzi ', Yanagisawa
T AT olFd LEH ITEJAE(E IFE
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BRI o]F2] AgelA HY MEFIME 2
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A 23 geolt}. 3 71X 7M€ aberrant tran-
script”} codingdl = @¥z o]l dominant-neg-
ativedt W&oz AL 5 QA $F&7} = A
otz 1 ZAE gle Addleldt.

2 AT A0g a9 Bx, FHIT §dxe 44

oL HY, 53] aMRudelM & R FF
siglen, ol FHIT |37t ¥ Aol loiA
0% ddAFARd Aolghe 7MdE e
A7olgl AZET X9 et HA oMo} I BE
3 e 7387 YsiME wild-type FHIT #3
A& FHIT-negative lung cancer cell linedl] o]4]
3§ BE A 2e, FHIT 294 gig function-
al study7} Hulelet @ Aoz Ayt

2 o

ATl

Hgs ¥33 o] U4 3pe] allelic loss7 o)
< &8/ g 2L g g2 ARdolt). o
gk o] | A FARE EAY FPsA ol B
3 yzsie] ARE olof g ATyt BIEA A
#g=lm ok AT AAE RY FH FAAE
o] W54 9l B, FHF YAAFHAE THEAHY
A= B3kn Q= AAo|t). FHIT (Fragile Histi-
dine Triad) A= T FEE ¥1 s T2
g GEARA 3pla.2d fAsn den A,
9, FA5L 9 g8 Tl o] $12¢] bomozy-
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