
hpi:

• Involved in maintaining nuclear structure, the cell cycle, 
transcriptional repression, and other processes5

100

101

102

103

104

105

8 12
100

101

102

103

104

105

106

107

8 12
100

101

102

103

104

105

106

107

H2A

macroH2A1

Macro 
domain

References:
1. Kent et al, J Virol 2004
2. Cliffe AC and Knipe DM, J Virol 2008
3. Placek et al, J Virol 2009
4. Kwiatkowski et al, J Virol 2009
5. Sun and Bernstein, Essays in Biochemistry 2019 
6. Gamble MJ and Kraus WL, Cell Cycle 2010
7. Corujo M and Buschbeck D, Cancers 2018
8. Ghiraldini et al, Nat Reviews Cancer 2021

Funding: T32 AI083203

The function of histone variant macroH2A1 during HSV-1 infection
Hannah C. Lewis1,2, Laurel Kelnhofer-Millevolte1,2, Srinivas Ramachandran3, and Daphne C. Avgousti2

1) Program in Molecular and Cellular Biology, University of Washington. 2) Human Biology Division, Fred Hutchinson Cancer Research Center. 
3) Department of Biochemistry and Molecular Genetics, University of Colorado Anschutz Medical Campus.

8. References & 
Acknowledgements

1. Herpes simplex virus hijacks host chromatin 
factors to facilitate infection and persistence
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2. MacroH2A1 is an enigmatic variant of H2A
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8. Future directions

*

WT and macroH2A1 knockout HFF-T were infected at MOI 3. 
A: Progeny were titered on Vero cells. Absolute cell-free HSV-1 genomes (B) and cell-associated HSV-1 genomes 
(C) were quantified by droplet digital PCR. N=3

6. MacroH2A1 knockout results in defective 
progeny production

Hours post-infection

HSV-1 Titers
Cell-free

ge
no

m
es

/m
L

HSV-1 genomes
Cell-associated

WT HFF-T
mH2A1 KO

ge
no

m
es

/c
el

l

Hours post-infection Hours post-infection

B C

**

Examples of 
chromatin states 
on viral genomes

A

A: MacroH2A1 replaces H2A in nucleosomes. B: Alternate splicing results in mutually exclusive exons between iso-
forms macroH2A1.1 and 1.2. C: Cartoon depicting macroH2A1 regions in chromatin. Figure adapted from reference 8.
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3. MacroH2A1 protein levels and localization 
are disrupted during lytic HSV-1 infection 
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A: Primary human foreskin fibroblasts (HFF) were in-
fected at MOI 3. Host and viral protein levels were mea-
sured by western blotting and quantified with ImageJ. 

B: Tert-immortalized HFFs (HFF-T) were transduced with lentiviruses to overexpress indicated flag-tagged mac-
roH2A1 isoforms. Immunofluorescence was performed during mock or MOI 3 infection against indicated targets.

5. MacroH2A1 overexpression enhances viral 
progeny production but not replication
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*

HFF-T cell lines expressing flag-tagged macroH2A1 isoforms from panel 3 were infected with HSV-1 at MOI 3.
A: Progeny were titered on Vero cells. Absolute cell-free HSV-1 genomes (B) and cell-associated HSV-1 genomes 
(C) were quantified by droplet digital PCR. N=3

4. Broad macroH2A1 regions in chromatin 
are dynamic during infection
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• Expression and splicing is dysregulated in many cancers7

• Implicated in transcriptional repression of latent HSV-1 genomes4

• Forms broad regions associated with gene-poor or transcriptionally silent chromatin8

Hypothesis: macroH2A1 promotes HSV-1 lytic 
infection by reorganizing host chromatin
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Trends of macroH2A1 region 
enrichment during infection
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A: Example genome browser snapshot of broad macroH2A1 regions 
on the host genome during infection. B: Trends of macroH2A1 region 
enrichment were identified by k-means clusering.

2) How do macroH2A1 regions impact 
host gene expression during infection?
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1) Do macroH2A1 regions correlate 
more with eu- or heterochromatin? Working model:

MacroH2A1 maintains 
nuclear structure 

during infection and 
loss of macroH2A1 
negatively impacts 

HSV-1 egress 
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7. MacroH2A1 loss may 
impact nuclear size and 
lead to a defect in HSV-1 
nuclear egress
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infected or 
infected with 
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Current questions:
1) How does nuclear size differ be-
tween WT and macroH2A1 KO cells?
2) How does number of capsids per 
μm2 nucleus differ between cell types?
3) How many A, B or C capsids are
in each nucleus? How does this 
proportion differ between cell types?
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