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Abstract
Backgrounds and the purpose of this study

Epstein-Barr virus (EBV), a human gammaherpesvirus, is known to be associated with 2-20% of
gastric carcinomas. In EBV-associated gastric carcinoma (EBV-GC), a few subset of iatent genes are
expressed: EBV-encoded RNAs (EBERs), BARF0, BARF1 and latent membrane protein 2A (LMP2A).
EBERs are abundantly expressed in EBV-GC, and are consideréd to play important roles in EBV-GC
development. Recently, BARF1 and LMP2A are in the picture as oncoproteins in EBV-GC. To evaluate
possibilities of BARF1 and LMP2A involvement in EBV-GC development, the present study examined
sequence variations of BARF1-promoter regions and exon 6 and 7 of LMP2A, including epitopes
restricted through HLA-A11 or A2, of EBV genomes detected in EBV-GC in comparison with those in
throat washing specimens from healthy donors.

Subjects and Method's ,

The first part of the present study examined the sequence variation of BARF1-promoter region
(-488/+87) of EBV genomes detected in 22 Colombian and 17 Japanese EBV-GCs. In addition, the
EBV genomes in throat washing sampies from 11 quombian and 9 Japanese healthy donors
{controls) were examined. The second part of present study examined the sequences of LMP2A exon
6 {codons 335-391) and exon 7 (codons 392-461) in 11 EBV-GCs and 31 throat washing specimens
from healthy subjects in Peru. B95-8 sequence was used as a prototype strain to define nuclectide
variations. To examine potential tfanscription factor binding sites in BARF7-promoter region, the
Matlnspector 2.2 software (Genomatix) was used.




Results

All the EBV strains isolated from healthy donors had the same BARF1-promoter-region sequence as
the prototype strain B95-8. In contrast, the EBV-GCs showed the foliowing 8 point mutations in
comparison to the B95-8 strain: G>C at -367 in 2 Colombian EBV-GC cases; T>A at -356 in 1
Colombian EBV-GC case; C>G at +15 in 1 Colombian EBV-GC case; C=2T at +24 in 5 Colombian
EBV—GC-cases; TG at +26 in 3 Colombian EBV-GC cases; T=>C at +29 in 7 and 2 Colombian and
Japanese EBV-GC cases, respectively; T->A at +44 in 5 Colombian EBV-GC cases: and G2A at +46
in 1 Japanese EBV-GC case. The observed case-control difference at position +29 was statistically
significant (p=0.022, Fisher's exact test). Although the frequency of this point mutation in Colombian
EBV-GCs was higher than that in Japanese EBV-GCs, the difference was not statistically significant
’(p=0.251).

Sequence analysis of LMP2A reveled that EBV strains from healthy controls had the same amino
acid sequence in those codons as prototype EBV, B95.8. On the other hand, four EBV-GC cases had
amino acid variations at codon 350 (I?N in 1 EBV-GC and =V in 3 EBV-GCs) but not in codon 348.
The observed difference between EBV-GCS‘. and healthy controls was statistically significant (p=0.003,
Fisher's exact test), suggesting that the amino acid changes in this codon may confer an advantage for
viral persistence in tumor cells. The established cell lines, GD1(NPC-derived), Akata (Bukitt lymphoma
derived), and SNU-719 (EBV-GC derived), did not have any amino acids at codon 350, but at codon
348 (S=>T). AG8786, another Burkit-lymphoma derived cell line did not have this change. In conclusion,
amino-acid change at codon 350 was more frequently found in EBV from EV-GC. Amino acid changes
within LMP2A epitopes, for insténce at codon 348, may affect the binding of HLA molecules. Although
codon 350 is not contained within the HLA-A11 restricted epitope 340-349, the observed amino acid

changes at codon 350 may alter the specificity of excision by proteasome enzymes.

Conclusion

In summary, the present study, examining the BARF1-promoter region of EBV genomes detected in
39 EBV-GCs and throat washing specimens from 20 healthy donors, found a statistically significant
increase of the point mutation of T>C at position +29 in EBV-GC. In addition, amino-acid changes in
LMP2A at codon 350 were more frequently found in EBV from EV-GC. Although codon 350 is not
contained within the epitope 340-349, the observed amino acid changes may alter the specificity of
excision by proteasome enzymes. Further studies seem warranted to clarify the etiological significance
of these findings.
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Sequence variation in the BARFI promoter and LMP2A of
Epstein-Barr virus isolated from gastric carcinoma
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