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Effect of HCMV Infection on Energy Metabolism of Monocytes
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('The Second Affiliated Hospital of Wenzhou Medical University, Wenzhou 325027, China;
2School of Laboratory Medical and Life Science, Wenzhou Medical University, Wenzhou 325035, China;
3The Key Laboratory of Laboratory Medicine, Ministry of Education of China, Wenzhou 325035, China)
Abstract The paper aims to investigate the effect of HCMV (human cytomegalovirus) infection on

energy metabolism of human monocytic leukemia cell line THP-1. Flow cytometry and hippocampal bioenergy
analyzer were used to detect the cell survival rate, OCR (oxygen consumption rate), and ECAR (extracellular
acidification rate) after HCMV infection with THP-1. Mitochondrial kinetics-related proteins were identified by
Western blot, and the expression levels of cell metabolism-related genes and proteins were detected by RNA-seq
and mass spectrometry. The results showed that after HCMV infection for 24 h, 48 h and 72 h, the level of oxidative
phosphorylation of mitochondria increased and the level of glycolysis decreased (P<0.05). The expression of
mitochondrial fusion proteins MFN1, OPA1, and OMAL1 in the infection group was considerably higher than
that in the control group (P<0.05). The expression of oxidative phosphorylation-related genes such as ATP8A1,
ATPG6APIL, and ATP6VIC2 was significantly up-regulated (P<0.001), while the expression of glycolysis-related
genes such as LDHA, ENO3 and ENOI was significantly down-regulated (P<0.001). Mass spectrometry analysis
showed that the expression of metabolism-related proteins such as ATP6V1A, ATP50, and PGP in the infected
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group was significantly up-regulated (P<0.01). Our study demonstrate that HCMYV infection may promote oxidative

phosphorylation and inhibit glycolysis by inducing mitochondrial fusion and regulating the expression of genes and

proteins related to energy metabolism in THP-1 cells.
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A: the results of cell survival peak determined by flow cytometry; B: statistical analysis of cell survival rate; Mock: control group; #=3; “n.s.” means no

statistical significance.

Ell HCMVEBEATHP-14ERMBRE R
Fig.1 Cell survival rate of THP-1 cells infected with HCMV
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A: detection of the oxygen consumption rates (OCR) by XF96 Extracellular Flux Analyzer; B: the OCR values of each group at 52 min during FCCP
induction were statistically analyzed; C: the OCR values of each group at 60 min during FCCP induction were statistically analyzed; D: the OCR val-
ues of each group at 68 min during FCCP induction were statistically analyzed. Mock: control group; n=3; *P<0.05, **P<0.01, ****P<0.000 1, “n.s.”
means no statistical significance. HCMV infection groups were compared with the control group.
E2 HCMVEI THP-148OCRK AT
Fig.2 Effect of HCMYV infection on OCR level in THP-1 cells
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A: detection of the extracellular acidification rate (ECAR) by XF96 Extracellular Flux Analyzer; B: the ECAR values of each group at 52 min during
Oligo induction were statistically analyzed; C: the ECAR values of each group at 60 min during Oligo induction were statistically analyzed; D: the
ECAR values of each group at 68 min during Oligo induction were statistically analyzed. Mock: control group; n=3; *P<0.05, **P<0.01, ***P<0.001,
*#%%P<0.000 1, “n.s.” means no statistical significance. HCMV infection groups were compared with the control group.

B3 HCMVEEW THP-148ECARK AT
Fig.3 Effect of HCMYV infection on ECAR level in THP-1 cells
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A: the expression of MFN1, OPA1 and OMAL1 at protein level; B-D: the statistical analysis of relative expression of MFN1, OPA1 and OMA1. Mock: con-
trol group; n=3; *P<0.05, **P<0.01, ***P<0.001. HCMV infection groups were compared with the control group.
El4 HCMVECGATHP-140M/EMFN1. OPA1ROMAI1MRIA
Fig.4 The expression of MFN1, OPA1 and OMA1 in HCMYV infected THP-1 cells
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A: expression of oxidative phosphorylation gene in THP-1 cells of HCMV infected group was compared with the control group; B: expression of gly-

colysis gene in THP-1 cells of HCMV infected group was compared with the control group.
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Fig.5 Expression of metabolism related genes in HCMYV infected THP-1 cells
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Fig.6 Volcano plot of differentially expressed proteins in HCMYV infected THP-1 cells

&1 HCMVERTHP- 18R 51E X BB RRIA
Table 1 Expression of metabolism related proteins in HCMYV infected THP-1 cells

« UP
* DOWN
« NOT

ESEV IR e Ry i A PlH
Uniprot_accession Gene name Fold change P value
P38606 ATPase H' transporting V1 subunit A (ATP6V1A4) 10.09 2.30E-04
P06737 Phosphorylase, glycogen, liver (PYGL) 322 1.09E-04
A6NDG6 Phosphoglycolate phosphatase (PGP) 2.79 3.91E-02
P48047 ATP synthase, H" transporting, mitochondrial F1 2.65 4.20E-05
complex, O subunit (47P50)

P34897 Serine hydroxymethyltransferase 2 (SHMT2) 2.04 4.78E-03
P28838 Leucine aminopeptidase 3 (L4P3) 1.70 3.91E-02
P52209 Phosphogluconate dehydrogenase (PGD) 1.58 1.28E-02
P06744 Glucose-6-phosphate isomerase (GPI) 0.57 6.12E-03
Q9BWDI1 Acetyl-CoA acetyltransferase 2 (ACAT2) 0.40 4.65E-02
QI9UBQ7 Glyoxylate and hydroxypyruvate reductase (GRHPR) 0.26 3.07E-02
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