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Lymphocryptovirsuses Background Information

The most well known lymphocryptovirus is
Epstein-Barr

Epstein-Barr discovered in 1964 in a tumor
EBYV is the first known human tumor virus
* Discovered in a Burkett’s Lymphoma tumor

Other LCVs include: all non-human primate
LCVs

e Examples: rhesus LCV, marmoset LCV,
cynomolgus LCV
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Questions to Explore

« EBV 15 a relatively newly discovered human virus but is part of a genus
of stmilar viruses, so how did EBV evolve into a human virus?

» What properties of LCVs make them oncogenic and what determines
who will and will not be affected by the oncogenic properties of LCVs?

» Why should you care about LCVs that do not occur in humans?




EBV IS A RELATIVELY NEWLY DISCOVERED
HUMAN VIRUS BUT IS PART OF A GENUS OF

SIMILAR VIRUSES, SO HOW DID EBV
EVOLVE INTO A HUMAN VIRUS?




LGV from Rhesus Macaque and EBV

Double-stranded DNA

Lifelong infection in primate and human hosts : En;e.ope mte;
Envelope

Rhesus LCV and EBV have nearly identical pathogenesis and tissue
troplsm Viral genome

Infect B-cells and epithelial tissue

Viral tegument

Both viruses share similar genomes

Difference between the two viruses evolves their encoding proteins
involved in viral latency, cellular transformation, or immune evasion

Oncogenic properties of LCVs were first discovered in marmoset
monkeys, not humans




Pathogenesis

LCVs are stored in B-cells and epithelial lines
Maintain latency

Samples for the study derived from
lymphoblastic cell line

Despite being the cause of diseases such as
mononucleosis, the vast majority of individuals
infected with LCVs will be asymptomatic

* Non-human primates were asymptomatic

Symptoms: fatigue, fever, swollen lymph nodes,
splenomegaly, sore throat, malaise, etc.

of LGVs

Infectious Mononucleosis

“Mono”
Most common age 15-24 yre. Epstein Barr Virus
Contracted through saliva, (EBV)

mucus and tears..Known as
the “Kissing Disease;'t

* Fever “101°-104°”

® Headache e Chills
® Swollen Lymph Glands
® Pain in RUQ With
Liver Involvement

«

* Fatigue

® Sore Throat

* Pain Mid-Epigastric
and LUQ With Spleen
Enlargement

® Loss of Appetite
® Body Aches

- Rest

- Throat Soothing Measures

- Acetaminophen / lbuprofen

- Low Energy / Impact Activity
- Gradual TActivity

Treatment:







What properties of LLCVs make them oncogenic and what determines

who will and will not be affected by the oncogenic properties of LCVs?




LGV Oncogenic Properties

Circular RNA which limits protein output
Epstein-Barr Encoded RNA-2 (EBER2) at the
terminal repeats of latent EBV genome overlaps
binding sites for a B cell transcription factor (PAX5)

Epigenetic silencing of tumor suppressant genes

Promotes chronic inflammation and increased tissue
damage

Promoter methylation and genomic mutations lead to
increased levels of proliferation

LCVs can modulate and facilitate oncogenic cell death

Increases presence of latent membrane proteins
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LCV-Related Malignancies

Burkett's lymphoma

Non-Hodgkin lymphoma
Nasopharyngeal carcinoma
Hemophagocytic lymphohistiocytosis
Lymphoproliferative disorders
Kaposi’s sarcoma (HIV+ patients only)
Some gastric cancers

Hairy cell leukoplakia

Some leukemias

Some autoimmune conditions

MUCH STILL NEEDS TO BE RESEARCHED!!

Burkett cells in marrow space

tumor cells are positive for EBER

10




90% of adults are serologically positive for Epstein-
Barr and only ~2% of those will develop EBV-related

malignancies or conditions!




The Big Question: Who gets an LG V-related
cancer and why?

AIDS patients
LCVs can lead to the clonal expansion of latently infected cells
LCVs can cause immunosuppression

EBV+ patients who receive bone marrow transplants develop lymphoproliferative diseases, leukemias, and Burkett's
lymphoma at higher rates than patients without EBV

Genetic markers in cells may be the cause as to why some people develop EBV-related cancers

Epithelial tumors (such as nasopharyngeal carcinoma) are the clonal outgrowth of an initially infected cell predisposed to
oncogenic transformation from additional environmental and genetic cofactors

e Loss of pl6

* Dietary nitrosamines




Conclusion

 There are very few ways to predict who will and will not get an LCV-
related malignancy

* Mechanisms are still unclear but most likely have to do with a genetic
predisposition as well as behavioral and environmental factors in
addition to B-cell proliferation

* Many conditions have been found in humans that have been attributed

to EBV




WHY SHOULD YOU CARE ABOUT
LCV'S THAT DO NOT OCCUR IN

HUMANS?




LCV Research in Non-Human Primates Help Us
Better Understand EBV

 The first LCV-related malignancy was found in a marmoset

* Scientists now are beginning to understand the mechanisms in which
LCVs are oncogenic

» L.LCVs have an incredibly wide host range

* Possibly other LCVs out there that are unknown?
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