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Summary To investigate involvement of an aberrant expression of the FHIT (fragile histidine triad) gene in the process of carcinogenesis and
progression in cervical carcinoma, we examined its expression by the reverse transcriptase polymerase chain reaction (RT-PCR) and cDNA
sequence method in 32 cervical invasive carcinomas (25 squamous cell carcinomas and seven adeno- or adenosquamous carcinomas) and
18 of its precursor lesions [four low-grade and 14 high-grade cervical intraepithelial neoplasias (CINs)]. We also examined a link between the
occurrence of the aberrant expression and human papillomavirus (HPV). We detected the aberrant FHIT transcripts in 11 of 25 (44%) cervical
invasive squamous cell carcinomas and in 5 of 14 (36%) high-grade CINs (CIN 2 or 3), whereas they were not found in seven non-squamous
type and four low-grade CINs (CIN 1). The alteration patterns of the FHIT gene expression in high-grade CINs were virtually similar to those
found in invasive carcinomas, such that the exons 5–7 were consistently deleted associated or unassociated with loss of the exon 4 and/or 8.
The incidence of the aberrant expression was not related to the presence of HPV and its type. These data indicate that the aberrant
expression of the FHIT gene is observed in precursor lesions of cervical carcinoma as well as invasive carcinomas, with its incidence not
increasing with advance of clinical stage. Given the squamous cell type dominant expression, the aberrant expression may play a critical role
in the generation of squamous cell carcinoma of the uterine cervix, but not the consequence of the progression of the cancer.
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
       
   
        



°


        
589
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        
          





        



            
       
        


RNA isolation and reverse transcription (RT)

         
    
      
   µ  
 µ 
µ   

° ° 
         °
 

RT PCR and cDNA sequencing method


FHIT 
     µ   µ    ′
′  ′
′ µ × 
      Taq   
         
          
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Statistical analysis
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Alteration of the FHIT gene expression in invasive
cervical carcinomas
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Table 1 The FHIT gene expression, HPV type, and clinical data

CIN

No. Age CIN grade HPV type FHIT gene expression

Normal control Tumour tissue

1 78 CIN 1 16 Na N
2 19 CIN 1 56 N
3 22 CIN 1 58 N
4 21 CIN 1 59 N N
5 32 CIN 2 16 N N and Abb (Del. cexon 5–7, 4–8)
6 40 CIN 2 33 N
7 43 CIN 2 52 N N and Ab (Del. exon 4)
8 32 CIN 3 16 N N and Ab (Del. exon 4–8)
9 34 CIN 3 16 N

10 40 CIN 3 16 N N
11 45 CIN 3 16 N
12 46 CIN 3 16 N N
13 56 CIN 3 16 N
14 43 CIN 3 31 N N and Ab (Del. exon 4–7)
15 66 CIN 3 35 N N
16 26 CIN 3 51 N N
17 53 CIN 3 52 N N and Ab (Del. exon 4–8)
18 33 CIN 3 58 N N

Invasive carcinoma

No. Age Histology Stage HPV type FHIT gene expression

Normal control Tumour tissue

1 46 SCC Ia 52 N N and Ab (Del. exon 4–7, Nt.d

294 T→C)
2 26 SCCe Ib 16 N Ab (Del. exon 5–7)
3 33 ACf Ib 16 N N
4 54 SCC Ib 16 N N and Ab (Del. exon 4–7)
5 58 SCC Ib 16 N N and Ab (Del. exon 4–8)
6 75 AC Ib 16 N
7 29 SCC Ib 18 N N and Ab (Del. exon 4–7)
8 32 SCC Ib 18 N N
9 41 ASCg Ib 18 N

10 43 SCC Ib 18 N N and Ab (Del. exon 5–7,
insertion 36 bp)

11 50 SCC Ib 18 N N
12 65 SCC Ib 18 N
13 36 AC Ib Negative N N
14 47 SCC Ib Negative N Ab (Del. exon 5–7)
15 65 SCC Ib Negative N N and Ab (Del. exon 5–7)
16 52 AC IIa 16 N
17 39 SCC IIb 16 N N
18 47 SCC IIb 16 N N
19 64 SCC IIb 16 N N
20 39 SCC IIb 18 N
21 82 SCC IIb 31 N N and Ab (Del. exon 4–7, Nt.

294 T → C)
22 57 SCC IIb 35 N
23 39 SCC IIb 58 N N
24 35 SCC IIIb 16 N Ab (Del. exon 5–7)
25 45 SCC IIIb 16 N N
26 51 SCC IIIb 31 N N and Ab (Del. exon 4–7)
27 68 SCC IIIb 31 N
28 69 SCC IIIb 33 N N
29 69 AC IIIb 52 N N
30 79 SCC IVa 16 N N
31 61 AC IVa Negative N
32 64 SCC IVa Negative N

aN, normal; bAb, aberrant; cDel, deletion; dNt, nucleotide; eSCC, squamous cell carcinoma; fAC, adenocarcinoma;
gASC, adenosquamous carcinoma.
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Figure 1 Aberrant transcripts of the FHIT gene in cervical invasive
carcinomas and CINs. MW, φ×174-HaeIII fragment. Lanes 1–5, RT-PCR
analysis of cervical invasive carcinomas (lanes 1 and 2, aberrant transcript
only; lanes 3–5, aberrant and normal transcripts). Lanes 6 and 7, RT-PCR
analysis of high-grade CINs (aberrant and normal transcripts). Lane 8, RT-
PCR analysis of normal cervical tissue (normal transcript). Arrowhead
indicates the normal-sized (707 bp) transcript
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Figure 2 Sequence analysis of the aberrant FHIT transcripts of cervical invasive
The presence of HPV and its type in invasive cervical
carcinomas and CINs
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        

 p53 

 FHIT  
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    FHIT     
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         
      

        
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
Cell 63



FHIT Cell 85



Science 248




Hum Mol Genet 5




Cancer Res 57



Jpn J Cancer Res 82
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