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Supplementary Materials 
 
Supplemental Table 1. Enriched pathways (MSigDB Hallmarks) in CMV-infected monocytes. 
 
Supplemental Table 2. Enriched pathways (InnateDB) in CMV-infected monocytes. 
 
Supplemental Table 3. Subcategorization of 154 unique GSEA pathways with significant 
normalized enrichment scores (NES) dysregulated in CMV-infected monocytes by 
immunological and/or biological function into “Summary” chord terms. 
 
Supplemental Table 4. Differential gene expression table (log fold-change, FDR, CPM) for 
each detected transcript within CMV-infected CD14+/16- and CD14+/16+ monocytes compared 
to mock-infected CD14+/16- and CD14+/16+. 
 
Supplemental Table 5. Differential gene expression table (log fold-change, FDR, CPM) in 
CD14+/16- monocytes infected with live and UV-inactivated CMV. Comparisons between non-
UV inactivated CMV (Live) and CMV subject to 10 (UVTC10) and 60 (UVTC60) minutes of direct 
UV light as compared to mock-infected monocytes are included. 
 
Supplemental Table 6. Copies of GFP mRNA identified by bulk RNA-Seq in mock-, CMV- 
and UV-inactivated CMV-infected monocytes.  
 
Supplemental Table 7. Differential gene expression table (log fold-change, FDR, CPM) of GFP 
and key host genes in mock, 10’ and 60’ UV-inactivated and live CMV-infected CD14+/16- 

monocytes.  
 
Supplemental Table 8. Percent fold change of key host genes in CD14+ monocytes isolated 
from heart transplant recipients during detection of high versus low/undetectable CMV viral 
load.  For comparison, directionality of expression (+ increased expression, - decreased 
expression) from our in vitro model is concurrently shown. 
 
Supplemental Table 9. Differential gene expression table (log fold-change, percent fold-change, 
WAD score, Fisher q value) in CD14+ monocytes isolated at high and low CMV viremia from 
cardiac transplant recipients CT00A, CT00B, CT00C, and CT00D. 
  
Supplemental Fig 1.  CMV-infected CD14-/16-/HLA-DR+/GFP+ circulating dendritic cells were 
identified by flow cytometry in this in vitro model of CMV infection. 
 
Supplemental Fig 2. RNA-Seq was performed on calcein+/CD3/19/20/56-/CD14+/16- and 
CD14+/16- cells from mock-infected PBMC and CD14+/16-/GFP+ and CD14+/16+/GFP+ cells 
from CMV-infected PBMC from ten unique immunocompetent donors. Mock and CMV-GFP+ 
infected monocytes cluster in distinct populations as shown by A, correlation heatmap and B, 
PCA plot. C, One specimen from the mock-infected CD14+/16- monocyte group (31F) was 
excluded based on having a lower number of CPM reads compared to all other mock specimens 
and two specimens from the CMV-infected CD14+/16- monocyte group (27F, 33F, open black 
circles) were also excluded from the final analysis as they were relative outliers on PCA plot and 
D, found to have 10-fold greater number of copies of viral RNA and GFP compared to other 
biological replicates.  
 



Supplemental Fig 3. Of the 38 CMV-associated viral transcripts detected in GFP+ TB40/E-5 
infected monocytes, 23 (60%) belonged to immediate-early and delayed-early families of 
transcripts and 12 (30%) belonged to the late family of transcripts. Immediate early (IE), delayed 
early (DE), leaky late (LL), true late (TL), latent (LAT).  
 
Supplemental Fig 4. Chord diagram illustrating that the top 200 differentially expressed 
transcripts in CMV-infected CD14+/16- monocytes spanned multiple different cellular 
compartments in the following distribution: extracellular (60), membrane-associated (67), 
cytosol (61), nuclear/transcription factor (43), Golgi/ER-phagolysosome (16), mitochondria (7), 
cytoskeleton (3) and lipoprotein (3). 
 
Supplemental Fig 5. Percent of monocytes capable of phagocytosing pHrodo-red labeled C. 
albicans and C. neoformans as measured by conventional flow cytometry. There was a significant 
decrease in the overall percentage of CMV-infected monocytes phagocytosing pHrodo-labeled C. 
neoformans (Cn) (p value 0.01, paired t-test) but no significant difference in the overall percentage 
of monocytes actively phagocytosing pHrodo-red labeled C. albicans (Ca) (p value 0.54, paired t-
test). p values are denoted ** = p<0.01]. Nonsignificance was indicated by the letters ns.  

Supplemental Fig 6. Direct exposure to UV light successfully inactivates TB40/E-5. 
Quantitative RT-PCR and IHC for GFP and IE1, Western blot for GFP and UL84, and flow 
cytometry for GFP were performed on HFF infected at MOI of 1 with TB40/E-5 subjected to 
direct UV light at a distance of 6 inches from UV light source for 60 minutes (UVTC) and one 
pulse of 360 mJ/cm2 via Stratalinker (UVSL). Compared to UVSL, UVTC-inactivated TB40/E-5 
had a) decreased RNA expression levels of GFP and IE1 at 24 hours, b) abrogation of GFP and 
IE1 protein expression detected by immunohistochemistry at 24 hours and c) absence of GFP 
and UL84 protein expression detected by Western blot at 24 and 72 hours. d) Flow cytometry of 
HFF and PBMC infected with UVTC-inactivated TB40/E-5 demonstrates absence of GFP+ HFF; 
the percentage of GFP+ monocytes is equivalent in UVTC-irradiated and Live-TB40/E-5-infected 
PBMC, but the GFP MFI in monocytes infected with UVTC-inactivated TB40/E-5 was 
diminished compared to monocytes infected with live virus.  
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Supplemental Fig. 3
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Supplemental Fig. 5
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Supplemental Fig. 6
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Pathway Name NES FDR q-val
HALLMARK_ADIPOGENESIS -2.012 0.00E+00
HALLMARK_ALLOGRAFT_REJECTION 1.486 2.20E-02
HALLMARK_ANDROGEN_RESPONSE -1.446 4.33E-02
HALLMARK_ANGIOGENESIS -2.037 0.00E+00
HALLMARK_APICAL_SURFACE 1.579 1.16E-02
HALLMARK_APOPTOSIS 1.709 6.13E-03
HALLMARK_CHOLESTEROL_HOMEOSTASIS -1.476 3.84E-02
HALLMARK_COAGULATION -1.604 1.24E-02
HALLMARK_COMPLEMENT 1.726 5.91E-03
HALLMARK_DNA_REPAIR -1.276 1.36E-01
HALLMARK_FATTY_ACID_METABOLISM -1.706 3.86E-03
HALLMARK_GLYCOLYSIS -1.351 8.54E-02
HALLMARK_IL2_STAT5_SIGNALING 1.616 1.11E-02
HALLMARK_IL6_JAK_STAT3_SIGNALING 1.345 5.60E-02
HALLMARK_INFLAMMATORY_RESPONSE 2.620 0.00E+00
HALLMARK_INTERFERON_ALPHA_RESPONSE 3.632 0.00E+00
HALLMARK_INTERFERON_GAMMA_RESPONSE 3.846 0.00E+00
HALLMARK_KRAS_SIGNALING_DN 1.442 2.70E-02
HALLMARK_MTORC1_SIGNALING -1.777 1.69E-03
HALLMARK_MYC_TARGETS_V1 -2.329 0.00E+00
HALLMARK_MYC_TARGETS_V2 -1.504 3.34E-02
HALLMARK_MYOGENESIS -1.458 4.17E-02
HALLMARK_OXIDATIVE_PHOSPHORYLATION -2.641 0.00E+00
HALLMARK_PEROXISOME -2.128 0.00E+00
HALLMARK_PI3K_AKT_MTOR_SIGNALING -1.501 3.12E-02
HALLMARK_TGF_BETA_SIGNALING -1.705 3.38E-03
HALLMARK_TNFA_SIGNALING_VIA_NFKB 2.300 0.00E+00
HALLMARK_XENOBIOTIC_METABOLISM -1.341 8.25E-02

Supplemental Table 1
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Supplemental Table 8

Subject in vitro
VL (IU/ml) 58,900 562 147 1500 366,000 238 55,000 137 NA

days lapsed 1
DHX58
DDX58
IFIH1
ZBP1
NOD1
NOD2
CD14
CD36
ITGB2
ITGAM
STAB1
AIM2
IFI16
MEFV
CASP1
CASP4
CXCL11

CCL8
IDO1
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TAP1
MX1
MX2

EIF2AK2
OAS1
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