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ABSTRACT

The cause of B-cell Acute Lymphoblastic Leukemia (B-ALL) is unknown. Some studies suggested
that the cause might be a deficiency in certain transcription factors due to a genetic deletion. We
would like to propose a different event that might cause such deficiency. This event is the presence
of certain latent viruses in infected cells. The event and its molecular, cellular and clinical
consequences have been described by Hanan Polansky in 2003 in his book on Microcompetition.
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1. INTRODUCTION deletion. For instance, Xu et al. [1] discussed

PU.1 deletions that lead to B-ALL. Other studies
The cause of B-ALL is unknown. Some studies mentioned genetic deletions that code for the
suggested that the cause might be a deficiency transcription factors PAX5 and Ikaros. These
in some transcription factors due to a genetic studies showed that the resulting deficiencies
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cause the disease. McClellan et al. [2] also
showed the reverse, that ectopic expression of
cytokines or transcription factors, specifically
C/EBPa or PU.1, recovers the healthy
phenotype. We would like to propose a second
event that might cause a deficiency in a
transcription factor. This event is the presence of
certain latent viruses in infected cells. This event
has been described by Hanan Polansky in 2003
in his book on Microcompetition [3].

Many viruses include a cis-regulatory element
called N-box. When such a virus establishes a
latent infection, the viral N-boxes bind the
GABP-p300 transcription complex. Since this
complex is limiting, the viral N-boxes decrease
the availability of the complex to cellular genes.
As a result, the cellular genes that are
transactivated by the GABP-p300 complex
produce fewer proteins and the genes that are
suppressed by this complex produce more
proteins. The abnormal levels of these cellular
proteins cause a disease. Polansky used the
term  "Microcompetition" to describe the
relationship between viral and cellular regulatory
elements.

It is interesting that many common viruses that
establish a latent infection have strong N-boxes
in their promoters/enhancers. They include the
Epstein-Barr virus (EBV), Cytomegalovirus
(CMV), Herpes Simplex Virus (HSV), Varicella
Zoster Virus (VZV), Hepatitis B Virus (HBV),
Hepatitis C Virus (HCV) and the Human
Papillomavirus (HPV). In fact, the CMV has the
strongest promoter/enhancer known to science.
Liu et al. [4] showed that the CMV
promoter/enhancer, which includes the N-box, is
more than 150-fold stronger than the promoter of
the platelet-derived growth factor-b chain (PDGF-
b) gene. During latency, an infected cell harbors
about 10 copies of the CMV. [5] Multiplying 10
copies of CMV per cell during latency, by a 150-
fold stronger promoter/enhancer, suggests that a
latent infection with CMV has a similar effect on
the PDGF-b promoter and hence, its
transcription, as the introduction of 10x150 or
1500 copies of additional PDGF-b genes into the
cell. Since PDGF-b is susceptible to
microcompetition with CMV, the Microcompetition
theory predicts that a latent infection with CMV
will cause a decrease in PDGF-b transcription
followed by a decrease in the concentration of
the PDGF-b protein and ultimately disease [6].

In support of a viral induced transcription factor
deficiency, some studies showed that many B-
ALL patients are infected with the Epstein-Barr

Virus (EBV). For instance, Sehgal et al. [7]
showed that 32% of children with B-ALL had
evidence of active EBV replication. In another
study, Ahmed et al. [8] found that 42.6% of B-ALL
cases showed evidence of active EBV infection.
Since only some latent viruses are active, it is
expected that the percentage of B-ALL cases
that harbor a latent EBV is even higher. Other
studies showed that EBV infects greater than
90%-95% of the world's adult population,
preferentially infecting B lymphocytes [9]. Based
on these studies we conclude that it is highly
likely that many of the cells that McClellan et al.
[2] used in their study harbor a latent EBV
infection.

Furthermore, because PAX5 significantly
contributes to EBV latency, deletion of PAX5, as
observed in a majority of BCR-ABL1+B-ALL
cells, results in an increase in EBV genome copy
number in infected cells, which subsequently
increases microcompetition between the EBV
genomes and the cellular genes and contributes
to the development of B-ALL [10,11].

GABP and PU.1 compete for binding to
regulatory elements [12]. Hence, in infected cells,
the ectopic expression of PU.1, described in
McClellan et al. [2] releases the GABP-p300
complex from the viral elements. This increases
the availability of the complex to cellular genes,
which may lead to reprogramming of the cells
into the myeloid lineage.

2. CONCLUSION

We believe that the viral-induced transcription
factor deficiency is very important. The majority
of the world's population harbor a latent viral
infection. For instance, more than 90%-95% are
infected with the EBV. Seroprevalences of CMV
tend to be greater than 70-80% by age 50 [13].
Furthermore, HSV type 1 has an estimated
seroprovalence of greater than 90% in many
nations [14]. Therefore, most people are at risk
for transcription factor deficiency and therefore,
at risk for diseases that can be triggered by such
deficiency, including cancer. This risk was
observed in a study that showed an independent
association between seropositivity for CMV and
14-year mortality among adult participants [15].
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