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DESCRIPTION
The formation of latency by the Human Cytomegalovirus 
(HCMV) results in a lifelong infection. Although reactivation 
from latency can result in fatal illness, our knowledge of HCMV 
latency at the molecular level is still lacking. We have discovered 
host cell surface indicators in monocytes that allow for the 
enrichment of latent cells with greater viral transcript levels. 
These cells can reawaken more effectively and are distinguished 
by a weakened intrinsic immune response, which is crucial for 
the production of viral genes. Importantly, only monocyte 
progenitors could be used to detect viral transcripts in latent 
HSPCs, and they were similarly linked to a lowered immune 
response. Overall, our research shows that HCMV induces 
hematopoietic cells into a reduced immune-responsive monocyte 
state regardless of the developmental stage at which it infects and 
that this energy-like state is essential for the virus' capacity to 
express its transcripts and eventually reactivate.

Directly in opposition, there is still debate about and a lack of 
knowledge regarding the transcriptional environment related to 
HCMV latency. Here, we look at viral transcriptome patterns 
during the emergence of HCMV infections, both active and 
latent. These temporal observations show a partial alignment 
between the patterns of viral gene expression during productive 
infection and their reliance on viral protein synthesis and viral 
DNA replication. Unbiased demonstrate that the distinct 
repression of Immediate Early (IE) genes is a distinguishing 
feature of latent cells using our improved classification of viral 
gene expression kinetics in conjunction with measurements of 
the effects of a variety of chromatin modifiers across the 
transcriptome. We show that the main obstacle to completing a 
full productive cycle is the production of IE1, a crucial IE 
protein. Our research as a whole offers a thorough description of 
HCMV gene expression in the lytic and latent infection stages.

Past,   metabolic   inhibitors  including  the  protein   synthesis of     
inhibitor Cycloheximide (CHX) and By creating a latent 
infection that the virus can later reactivate from, HCMV

survives the lifetime of the host and causes life-threatening
illness in immune compromised people like transplant recipients
and HIV patients. In a productive infection, the host RNA
polymerase II carries out transcription from the herpes virus
genomes under the control of viral and host proteins. This
results in a coordinated viral gene expression cascade that
produces infectious progeny. The three unique expression
groups of immediate-early-early and late genes, which differ in
terms of regulation and kinetics, have historically been used to
classify viral genes. While L gene expression is dependent on
viral DNA synthesis, IE genes do not require additional cellular
or viral protein synthesis in order to be expressed.

In the viral DNA replication inhibitor Phosphonoformate (PFA)
were used to categories viral genes into IE, E, and L temporal
expression profiles. The unique accumulation of IE transcripts
caused by CHX was thought to be caused by the expression of
these genes at the start of viral gene expression. PFA causes the
specific depletion of transcripts that are influenced by or
strengthened by the start of viral DNA synthesis, and these genes
were thought to express slowly. Provided the basis for analyzing
viral gene expression kinetics using microarrays and
hybridization techniques. The crowded nature of the HCMV
genome and its capacity to encode a large number of overlapping
RNAs have been made clear by the reannotation of the
transcriptional landscape of the virus. Although few studies have
provided in-depth temporal protein profiling, unbiased
transcriptome analysis of HCMV gene expression dynamics has
not been done extensively.

The definition of viral gene expression during latent infection
has proven to be incredibly challenging and is still up for debate.
The viral genome is suppressed and no new visions are produced
in cells that are latently infected. The control of the Main
Immediate-Early promoter (MIEP), which causes the expression
of IE1 and IE2, two strong Tran’s activators of viral gene
expression, has been thoroughly investigated. It is generally
known that latent cells have chromatinized latent genomes and
suppressed latent MIEP. It is thought that this is a key factor in
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latent infection. The question of whether the MIEP is
specifically regulated hasn't been thoroughly examined, though.
In addition to this research, a significant amount of work was
put into understanding the latent HCMV transcriptome. For a
long time, the prevalent theory was that only a small subset of
the putative latency genes are expressed when a virus is in
latency, with most viral gene expression being repressed. These
discoveries have made it more difficult to define latent viral gene
expression, distinguish it from lytic viral gene expression, and
comprehend how the transcriptome reflects latency regulation.

To determine the HCMV temporal gene expression cascade
along lytic and latent infection in human foreskin fibroblasts

and monocytes, respectively in order to clarify the molecular
mechanisms that precede the widespread yet repressed
transcriptional state in latency as well as to describe viral gene
expression kinetics along productive infection. The identical
HCMV strain was used to infect both fibroblasts and primary
monocytes, which were then extracted for RNA-sequencing.
Fibroblasts and monocytes were treated with CHX, an inhibitor
of protein synthesis, and these samples were collected in order
to identify immediate early genes. Additionally, we used a viral
DNA replication inhibitor to treat infected fibroblasts and
monocytes and then extracted respectively to characterize real
late genes.
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