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 Chronic inflammation and antigenic 
stimulation may be caused by infection 
of: 

 
– Helicobacter pylori 
– Chlamydia psittaci 
– Epstein-Barr Virus 
– Human Immunodeficiency Virus 
– Hepatitis C Virus 
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In the context of genetic alterations, previous studies have 
suggested a role for t(14;18) translocation in the 
development of lymphoproliferative disorders of HCV-
infected individuals 

3/101 (3%) NHL/HCV- 30/101 (38%) HCV 13/50 (26%) HCV 

8/39  (20%) HCV + NHL 28/37 (76%) HCV + MC 5/7 (71%) HCV + MC 

t(14;18) Patient t(14;18) Patient t(14;18) Patient 

Libra et al 
Leukemia, 2003 

Zignego et al 
Ann. Int. Med., 2002 

 

Zignego et al 
Hepatology, 2000 
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MALT Lymphoma 

• MALT lymphomas are extra-nodal lymphomas 
and are typically indolent.  

• The most common site of the disease is the 
stomach. Gastric MALT lymphoma is caused 
frequently by Helicobacter pylori infection. 

• MALT lymphomas can be cured in many cases 
by antibiotics against H. pylori. 

• However, approximately 15-20% of MALT 
lymphomas may develop into high-grade 
lymphomas.  
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We recently show for the first time that t(14;18) 
clusters in HCV-associated Malt lymphomas (Libra et 
al, J Hepatol. 2008) 

Therefore we hypothesized that t(14;18) may play a 
role in the high-grade transformation of Malt 
lymphomas, especially in those occurred among HCV+ 
patients 

It has been demonstrated that t(14;18) occurs in high-
grade lymphomas derived from low-grade including Malt 
lymphomas (Capello et al, Blood 2000)  
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Cases 

 

•58 DLBCL samples derived from MALT 
lymphoma were included for the analysis 

•A series of 124 de novo DLBCL were 
included as control group 

•DLBLC samples derived from FL were 
excluded 
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T(14;18) HCV+ HCV- 

+ 4 2 

- 9 43 

Frequency of t(14;18) in 58 transformed DLBCL 
patients with and without HCV infection 

P = 0.01; Fisher’s Exact Test 
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Sequencing of the breakpoint in 
MALT and in the transformed DLBCL 

MALT I diagnosis 

Transformed DLBCL 

tgcagtggtg    tttggttgcat      actactacta 

tgcagtggtg    tttggttgcat      actactacta 

Bcl-2   3109 N region JH6   1483 
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Bcl-2 + 

Immunophenotyping 

The overexpression of Bcl-2 
indicates that this genetic 
abnormality may sustain 
survival of B-cells preventing 
apoptosis  

 

The null expression of CD10 
and Bcl-6 excludes the 
follicular origin of the tumor 
samples harboring t(14;18) 
translocation 
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To further confirm that the 

transformed DLBCL originated 

from the metachronous MALT 

lymphoma, analysis of B-cell 

clonality was also performed by 

VDJ rearrangement 
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I    - 5’ gcg agg gac cga ttt tgt agt ggt gga gct cgc ttc gac tgg tac ttc gat ct 3’- 

 

II     - 5’ gcg agg gac cga ttt tgt agt ggt gga gct cgc ttc gac tgg tac ttc gat ct 3’- 

 

FR3 

VLJH 

VLJH 

FR3 

        I     II      - 

        I     II    -           I      II 

VH1-69 DH3-22 JH4  VK3-20 JK2 

VH 

FR3 J1 

VLJH 

JH DH 

Immunoglobulin gene analysis 
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The results show that these tumors 
were clonally identical 

 

The combination of genes in the 
heavy and light chains was the most 
common used among HCV-associated 

lymphomas previously reported  
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Libra et al, FBS; 2005 

Distribution of VH, DH, and JH genes rearranged 
in B-cell NHL tissue from HCV-positive patients 

VH1-69 DH3-22 JH4  VK3-20 JK2 
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Further molecular characterization of t(14;18) cases 

It has been shown that SHM process of multiple 

oncogens occurs in B-NHL clustering within RGWY 

motifs  (Pasqualucci L, Nature 2001) 
 

Our previous studies show that this phenomenon 

was not observed in HCV-associated NHL (Libra 

M, J Pathol 2005) 
 

Similarly, it was observed in t(14;18) cases 

analyzed in the present study 
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Taken together these data indicate  

that t(14;18) may be considered a 

marker of high-grade transformation  

in HCV-associated Malt lymphomas 
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FUTURE DIRECTIONS 

FISH analysis in t(14;18) DLBCL cases 

Microarray analysis of this subset of NHL 

Gene set enrichment analysis (GSEA) 
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