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Supplemental Figure 1 365 

 366 

Supplemental Figure 1. Orf8 histone mimicry and localization. (a) Alignments performed to 367 

find histone mimic sites within the SARS-CoV-2 genome and resulting overlap. (b) The number 368 

of exact sequential overlapping amino acids found between SARS-CoV-2 proteins and histone 369 

proteins. (c) The overlap of Orf8 and H3 compared to other proposed cases of histone mimicry. 370 

Exact amino acid overlap shown in dark blue and structurally similar amino acid overlap shown in 371 
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light blue. NS1 is from influenza A H3N2. Protein E is another proposed mimic in SARS-CoV-2. 372 

G9a is a human protein that mimics H3. (d) The ARKS motif is not found with SARS-CoV Orb8a/b 373 

or the SARS-CoV precursor Orf8 before a mutation generated two distinct proteins. (e) Previously 374 

proposed histone H3 mimic in SARS-CoV-2 protein E.  375 

  376 
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Supplemental Figure 2 377 

 378 

Supplemental Figure 2. Orf8 S84L mutation and histone PTM analysis. (a) ATAC-sequencing 379 

of 2 independent replicates of HEK cells expression GFP or Orf8 isolated by FACS. Reads per 380 

million mapped in genic regions are averaged. (b) Orf8 constructs tested show similar levels of 381 

expression in HEK cells. N = 137 (Orf8), 87 (Orf8-del), 120 (S84L) from 4 independent 382 

transfections. (c-e) Orf8 with a mutation commonly found in the SARS-CoV-2 genome, Orf8-383 

S84L, shows the same effects on histone PTMs H3K9me3 (c), H3K27me3 (d), and H3K9ac (e). 384 

N = 332 (GFP), 237 (S84L) cells for H3K9me3; 186, 166 cells for H3K27me3; 332, 237 cells for 385 
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H3K9ac from 2 independent transfections. (f) Orf8 does not significantly affect H3K27ac. N = 616 386 

(GFP), 550 (Orf8) from 3 independent transfections. ***, p<0.001, (b) 1-way ANOVA with post-387 

hoc 2-sided t-test and Bonferroni correction. (c-f) 2-sided t-test. Scale bar = 10µM in b, 5µM in c-388 

f. 389 

  390 
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Supplemental Figure 3 391 

 392 

Supplemental Figure 3. Orf8 localization. (a) HEK cells expressing Orf8 co-stained with either 393 

Lamin B or Lamin A/C and streptactin to detect Orf8. (b) Orf8 ChIP-sequencing shows enrichment 394 

of Orf8 around transcription start sites normalized to an input control. Control indicates an IP 395 

performed in parallel from cells that are not expressing Orf8. (c) Orf8 ChIP-sequencing shows 396 

enrichment of Orf8 in genic regions normalized to an input control. (d) Orf8 ChIP-sequencing 397 
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gene tracks. (e) ChIP followed by qPCR confirms that Orf8 is expressed at an enhancer site but 398 

not in a heterochromatic region. N = 5 independent replicates. ***, p< 0.001, 2-sided t-test. Scale 399 

bar = 5µM. 400 

  401 
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Supplemental Figure 4 402 

 403 

Supplemental Figure 4. Mechanism of Orf8 function. (a) Targeted mass spectrometry analysis 404 

of trypsin-digested Orf8 of the peptide containing the proposed histone mimic in Orf8. Orf8 405 

acetylation at K52 is detected in the 3+ charged peptide by targeted mass spectrometry. MS/MS 406 

spectra is shown with matching product ions (b ions in blue, y ions in red, c ions in yellow) within 407 
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10ppm mass error. (b) Orf8 puncta are at or neighboring H3K9me3 enriched regions and are in 408 

regions of depleted H3K9ac. (c) Confirmation of mass spectrometry analysis of binding partner, 409 

transcription factor SP2. Orf8 was immunoprecipitated with Streptactin beads and resulting 410 

lysates were probed for SP2 and Streptactin. Scale bar = 5µM. 411 

  412 
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Supplemental Figure 5 413 

 414 

Supplemental Figure 5. RNA-sequencing of SARS-CoV-2 infected A549ACE cells. (a) Orf8 415 

antiserum specifically detects Orf8. (b) Orf8 staining of ACEA549 cells 48 hours after SARS-CoV-416 

2 infection or mock infection. (c) Sequential salt extraction in ACEA549 cells expressing Orf8 shows 417 

Orf8 is present in chromatin fractions and dissociates between peaks of dissociation of Lamin and 418 

H3. (d) ACEA549 cells with exogenous Orf8 show similar patterns to those seen in HEK cells. Scale 419 

bar = 5µM. 420 

  421 
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Supplemental Figure 6 422 

 423 

Supplemental Figure 6. RNA-sequencing analysis of A549ACE cells. (a) PCA plot of mock and 424 

SARS-CoV-2 infected A549ACE cells 48 hours after infection at MOI = 1. N=3 independent 425 

infections. (b) Volcano plot of gene expression changes in response to SARS-CoV-2 infection. 426 

Red indicates significantly differentially expressed genes. N=3. (c) Gene ontology analysis of 427 

differentially expressed genes indicates a weak interferon response. (d) Overlap of SARS-CoV-2 428 

induced genes and an interferon-response gene signature indicates a limited overlap. (e) Gene 429 
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tracks showing expression of interferon response genes with limited responses to SARS-CoV-2 430 

infection. 431 

  432 
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Supplemental Figure 7 433 

 434 

Supplemental Figure 7. Histone PTM disruption in iAT2 and iCM cells and patient tissue. 435 

(a) Ratio of reads from spike-in ant DNA to human DNA. Error bars indicate standard error. (b) 436 

ChIP-sequencing of iPSC derived cardiomyocyte cells with ChIP-RX normalization shows globally 437 

increased H3K9me3 and H3K27me3 and decreased H3K9ac. Cells were fixed in 4% PFA 48 438 

hours after infection at MOI = 1. N = 1 infection for H3K9me3, 2 infections for H3K27me3 and 439 

H3K9ac. (c) Quantification of H3K9me3 in infected cells compared to neighboring cells from the 440 

same tissue slice for each individual patient sample shown separately. Cell numbers are: sample 441 

1, N=3 infected and 48 uninfected, sample 2, N=7 infected and 125 uninfected, sample 3, N=5 442 

infected and 55 uninfected. 443 




