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NDYV induces ribosomal stress in HeLa cells and affects the
translation initiation complex

CHEN Linlin, LAN Jinping, WU Caixia, WANG Jing, JIA Zhaoxia, CAO Xu, LIU Kaiyang*
Life Science Research Center of Hebei North University, Zhangjiakou 075000, Hebei, China

Abstract: [Objective] To study the regulation of elF2a-mediated translation initiation complex elF4F
after Newcastle disease virus (NDV) HBUN/LSRC/F3 (hereinafter referred to as NDV F3) induces
ribosomal stress in cervical cancer HelLa cells. [Methods] Flow cytometry and cell counting Kit-8
(CCK-8) were used to detect cell apoptosis, quantitative real-time polymerase chain reaction to examine
c-Myc gene expression, flow cytometry to analyze cell cycle, Western blotting to assess the expression
of c-Myc, RPS7, Bcl-2, NP, elF4E, and elF2a proteins, and Western blotting and immunofluorescence
staining to locate NP and elF4E proteins. [Results] Compared with the negative control group, NDV F3
inhibited the proliferation of HeLa cells and induced apoptosis. We observed G¢/G; arrest, inhibition of
c-Myc expression in a time-dependent manner, decrease in protein expression of c-Myc and Bcl-2 in
0-48 h, generation of NP protein at 24 h followed by the increasing trend, and the increase in content of
RPS7, elF4E and elF2a proteins followed by a decrease during 0—48 h. The results of Western blotting
and laser confocal microscopy showed that NP protein was mainly in cytoplasm and that NP
co-localized with elF4E. [Conclusion] NDV F3 induces apoptosis of HeLa cells and triggers ribosomal
stress. NP interacts with eIF4E to inhibit the formation of e[F2a-mediated translation initiation complex
elF4F, which blocks the connection with host mRNA and promotes the expression of NDV F3 mRNA,

ultimately resulting in the inhibition of host protein translation.
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Figure 1
microscope (x100).

Observation of the morphology of HeLa cells infected by NDV F3 under an ordinary inverted
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Figure 2 Inhibition rate of NDV F3 on HeLa cells
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Figure 3 Effect of NDV F3 on HeLa apoptosis. A: the apoptosis of control, 12 h, 24 h, 36 h and 48 h groups
by flow cytometry. B: histogram of the mean percentage of control, 12 h, 24 h, 36 h and 48 h groups
apoptosis profiles (*: P<0.05; **: P<0.01 vs. control group).
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Figure 4 Effect of NDV F3 on the expression of
the c-Myc gene in HeLa cells (*: P<0.05; **:
P<0.01 vs. control group).
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Figure 5 The cell cycle stagnates at G¢/G; after NDV infection with HeLa cells. A: the phase of cell cycle
of control, 12 h, 24 h, 36 h, and 48 h groups by flow cytometry. B: histogram of the mean percentage of
control, 12 h, 24 h, 36 h, and 48 h groups cell cycle profiles (*: P<0.05; **: P<0.01 vs. control group).
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Figure 6 Effect of HelLa cells on c-Myc, RPS7, Bcl-2, elF2a, eIF4E and NP protein expression after
different time periods of NDV F3 infection. A: c-Myc, RPS7, Bcl-2, elF2a, eIF4E and NP protein expression
was assessed by Western blottingting. B: relative ratios of c-Myc, RPS7, Bcl-2, elF2a, eIF4E and NP proteins

to GAPDH (*: P<0.05; **: P<0.01 vs. control group).
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Figure 7 Subcellular localization of NP protein after NDV infecting HeLa cells. T: total protein; M: cell
membrane protein; C: cytoplasmic protein; N: nuclear protein; Mt: mitochondrial protein.
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Figure 8

Immunofluorescence detection of NP protein localization after NDV F3 infects HeLa cells.
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Figure 9 Co-localization of NDV F3 encoded protein NP.
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