Cholesterol Synthesis Pathways in Monocyte-Derived Macrophages

Link CMV and HIV to Atherosclerosis

Katelyn O’Hare’, Brian Richardson', Emily R. Bowman?, Vargab Baruah?, Christine M. O’Connor3, Cheryl M. Cameron', Mark J. Cameron?, Nicholas T. Funderburg?, Michael L. Freeman’

'Case Western Reserve University, Cleveland, OH, 20hio State University, Columbus, OH, 3Cleveland Clinic, Cleveland, OH

Background Results Results cont.
: : : a. b. Hallmark
« Cytomegalovirus (CMV) is a widespread . _ SMVDOWN e Figure 4. a. GSEA of
herpesvirus that establishes latent infection in HALLMARK_CHOLESTEROL_HOMEOSTASIS - e S T e BEEEEeeeer e differentially expressed
: i : _4- HALLMARK_BILE_ACID_METABOLISM - Adi b = 0.00131 genes between
hematOpOIetIC progenltor Ce”S 5 HALLMARK_ PEROXISOME - | NEJSp= 1.645 atherosclerotic plaques
_ _ _ _ _ T 3- HALLMARK_FATTY_ ACID METABOLISM - 2 ), and PBMCs
« Latent CMV infection is associated with 9; HALLMARK P53 PATHWAY - : (GSE21545) shows
iIncreased inflammation and inflammation- S5 27 HALLMARK_WNT_BETA_CATENIN_SIGNALING - sifgtnific;aong enric;hment
: : : T HALLMARK_MYC TARGETS V1- ® Or top mOos
related disorders, particularly cardiovascular 1 ALLMARK MYG TARGETS V2 significantly
disease (CVD) ) - | | y 4 NN\ upregulated genes in
2 _I2 (I) é :]_ 1.0 05 | 02?:C 0.5 1.0 ___I 1 |||| 1] ___I__ AV} I Y MDM3S from people with
. . . . ') 0 20000 40000
» CMV co-infection is nearly universal among 0g,FC | oaue - &“{'e\ﬁeﬁt'iﬁliiﬁpﬁ‘;ssed
peOp|e W|th HIV (PWH), WhO eXh|b|t d tWO'fOId C. | d. Figure 1. a. Volcano plot of : genes bhetweer(]j Ved
INcrease In r|Sk fOr CVD Compared tO peOp|e SREBF1 - ACLY, FASN, FDFT1, FDPS, LDLR, LPIN1, SCD 1.0 o - differentially expressed genes between ?Oar?lr?l.rl) t?]?eeds Srive
without HIV (PWOH). SREBF2 - . FDFTH, FDPS, HMGCR, LDLR, LIPC < - ° MDMs from PWoH with or without CMV b. atheros% erotic plaques
HNF4A - | AGAT2]CYP27A1, KCNJ11, LDLR, LIPC (E) 0.5 IJUND O (nominal p<0.05) b. Hallmark pathway CMV‘UP ________________________________________________ and stable
. " - : COX7C, FDPS, GNAS, LDLR, LSS, VEGFB, VWF T =EhEs T ' ' ' _ :
 CMV can reactivate as latently infected cells NFALY:;_ SR ¥ analysis of differentially expressed Adi.p = 0.00004 atherosclerotic
differentiate into macroohaaes. Reactivation is A ’ = 0.0 _ genes c. TRRUST database analysis NES = 1.943 plaques* (GSE41571)
. . p . g . MYC - CAD, CDCA7, CDH3, PTBP1, RCC1, TFAP1, TP53 5 oy EIE CE) identifies SigniﬁCant drivers of go_g,_
usually asymptomatic in immunocompetent IF116 5 HlBrCA, TPS3 T 0.5+ TR,M‘ﬂj‘gg s S differential gene expression d. Known 4,
hosts but may contribute to CMV-associated B = S ™ 2 regulators of CMV replication were
: : ' found to be differentially expr din 5
1 10 100 1000 10000 100000 -1.0 , : y expresse -
iInflammation and CVD. FDR P people with CMV N
.\4’0 Q)"o(o 00—t W 1 L) —
v Qpé | | |
CMV+ PWH vs CMV+ PWoH Ruptured plaques : Stable plaques
CMV- PWoH vs CMV- PWoH
G0:0006695
MethOdS Cholesterol Figure 2. Venn diagram of upregulated genes in MDMs
:'igssyznzthgéic process from CMV+ PWH and CMV+ PWoH shows an enrichment
. I\/Ionocyte-derived macrophages (|V|D|V|S) from Padj=7.79x1025 for the cholesterol biosynthesis pathway within the overlap
PBMCs that were differentiated using Conclusions
autologous serum, a model that preserves the
influence of Systemic biomarkers found in vivo, MDMs from people with CMV are enriched in
i 1 : . :
and collected for bulk RNA sequencing'. a J Spearmans cholesterol synthesis, which is shared between
. PWH and PWoH with CMV.
Pathway and gene set enrichment analyses oo ductive N,
were used to compare the MDM ) The genes for SREBP1 and SREBP2, known
transcriptomes with previously published Nonproductive - l_l * ' regulators of lipid metabolism, were identified as
datasets from CVD or in vitro CMV infection. CrICN 03PR350 significant drivers of expression of upregulated
LL ) — . . .
GO:0006695 0Iqg Q= ‘2’ o L o =7 5 genes, including FDFT1, FDPS, and the statin
ooymihete : T i target HMGCR.
process
References = FDFT1 expression was associated with viral load In
Figure 3. a. STRING network analysis demonstrates involvement of cholesterol biosynthetic process in upregulated in vitro CMV infection, suggesting that MDMs from
'Bowman, E. R, et al. (2020). PLoS Pathog., 16: e10088609. genes in MDMS and in vitro CMV infection? (GSE165291) b. Correlation between SV40-GFP (proxy of infection people with CMV are transcriptionally permissive
2schwarty M. ef a (2023) Nat Microbiol 8- 455468 efficiency) and cholesterol-linked genes upregulated during CMV infection for CMV replication.
SFolkersen, L., et al. (2012). Mol. Med., 18: 669-675. Gene set enr!chment c_>f the u_pregula_ted genes in
) | | Acknowledgements CASE WESTERN RESERVE atherosclerotic tissue Is consistent with a -
Lee, K., et al. (2013). Atherosclerosis, 226: 74—81. This research is funded by NIH grants Al162150 and HL158592, with UNIVERSITY proatherogenic role for MDMs in people with CMV.
additional support from the Richard J. Fasenmyer Foundation. School of Medicine




