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Biology of viral infection

Young et al, Nature Rev (2004) Vol 4: 757



Latency Programs in EBV infection

Latency Disease

EBER EBNA1 LMP1 LMP2A EBNA2 EBNA-
LP

0 + ? - + - - Memory B cells

I + + - - - - Burkitt Lymphoma
PEL

II + + + + - - Hodgkin Lymphoma

III + + + + + + PTLD



Primary Infection

Persistent Infection

Young et al, Nature Rev (2004) Vol 4: 757



Lymphoma % EBV + EBV latency Immuno-
phenotype

V gene mutations Cell of origin

Burkitt
Lymphoma

95-100% 
(endemic)
20-30% (sporadic)

I CD20+ 
CD79a+BCL6+ 
CD10+ CD77+ 
sIg+ 

Mutated V genes
Ongoing SHM

Centroblast

C Hodgkin 
Lymphoma

40% (West)
90% (Central 
America)

II Loss of B cell
Phenotype
sIg-

Mutated V genes
Ongoing SHM

Pre-qpoptotic GC 
B cell

Post-transplant 
LPD

80%
(diminishes with 
time)

III 
(mixture of 
latencies)

CD20+ CD79a+ 
BCL6-
CD10+/- sIg+/-

Mostly mutated V 
genes, mixed 
SHM

Variable stages of 
B cells

AILT 40-90% 0 (EBER+) CD3+ CD4+ CD8-
CD10+ 

TCR rerarranged Infected B cell 
and expansion of 
helperT cells

NK/T, nasal most EBER+ cyCD3, CD56+ No TCR 
rerarrangement

NK/T cells

AIDS-associated 
B-cell lymphoma

30-50% BL I CD79a+BCL6+ 
CD10+ CD77+ 
sIg+

Mutated V genes
Ongoing SHM

GC

100% PEL I CD20- CD138+ Mutated V genes Post-GC cells

90% DLBCL-IB III CD20+ CD138+/- Mutated V genes, 
no ongoing SHM

GC or post-GC

LYG most EBER+ CD20+ CD79a+ Post GC B cell
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CD20
BLIMP1-
CD138-
MUM1-

CD20+
BLIMP1-/+
CD138-/+
MUM1+/-

CD20+
IRTA1+

P27+

CD20-/+
CD138+

BLIMP1+
MUM1+

cREL

CD20+
IgD+
P27+ cREL

T

CD20+
CD30+
cMYC+
TRAF1+
JUNB+
CCL22+

cREL

cREL

cREL

cREL

CD20+
CD30+
cMYC+
TRAF1+
JUNB+
CCL22+

Lat III

Lat I

Lat II

Memory cell

Plasma cell

EBV

EBER+

EBER+

FDC

B cell maturation and evolution of viral latencies

Inter/perifolicular
Blast



Terminally differentiated EBV-infected plasma cells and memory B cells in 
Reactive tonsils (T) and in PTLD (Shaknovich et al Haematologica (2006) 91(10):1313)


