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Abstract: Mengla virus (MLAV), isolated from the bats in China, was identified as a new genus of filovirus in
2019, i.e. Dianlovirus genus of Filoviridae family. Among filoviruses, Ebola virus (EBOV) and Marburg virus
(MARV) are the most contagious viruses with mortality rates of 24%-90%. Phylogenetic analysis showed that
MLAV was closely related to MARV among the members of filovirus family. MLAV enters into host cells via viral
glycoprotein (GP). The recombinant virus study indicated that MLAV has a potential for bat-to-human cross-species
transmission. In this study, a GP-mediated MLAV entry evaluating model was established, and by using this model,
we investigated the susceptibility of MLAV to the human cell lines sourced from different tissues and the African
green monkey kidney cell lines. Four compounds, chloroquine, tetrandrine, clomiphene, and toremifene, which
were known as EBOV and MARV entry blockers, were tested for HIV/MLAV-GP infection. It was found that
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chloroquine effectively blocked the entry of MLAV with the half maximal effective concentration (ECs,) of

1.56 umol - L™, resembling its anti-EBOV and -MARV activities. To the best of our acknowledge, there is no

anti-MLAV drug reported by far, and the identification of chloroquine as an MLAV entry inhibitor may provide an

insight for developing anti-filovirus agents.
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Figure 1 Phylogeny of filovirus based on amino acid sequences
of glycoprotein (GP). The phylogenetic tree was generated by
neighbor-joining method with 1 000 bootstrap replications using
MEGA software; the numbers at the nodes indicated the bootstrap
values; the scale bar indicated substitutions per site. Virus strains
and their GP gene accession numbers are: Ebolavirus genus:
Bundibugyo virus (BDBV, Bundibugyo ebolavirus species, Ugan-
da/2007 strain, KR063673.1), Tai forest virus (TAFV, Tai forest
ebolavirus species, Coted'lvoire/1994 strain, FJ217162.1), Ebola
virus (EBOV, Zaire ebolavirus species, Mayinga/1976 strain,
AF086833.2), Bombali virus (BOMV, Bombali ebolavirus species,
SLE/2016 strain, MF319185.1), Sudan virus (SUDV, Sudan ebola-
virus species, Boniface/1976 strain, FJ968794.1), and Reston virus
(RESTV, Reston ebolavirus species, Pennsylvania/1989 strain,
U23152.1); Cuevavirus genus: Lloviu virus (LLOV, Lloviu cueva-
virus species, MS-liver-86/2003 strain, JF828358.1); Marburgvirus
genus: Marburg virus (MARV, Marburg marburgvirus species,
Musoke/1980 strain, DQ217792.1); Dianlovirus genus: Mengla
virus (MLAV, CHN/2015 strain, KX371887.2). Asteroids (*)
denoted EBOV and MARYV which are the most contagious filovi-
ruses; the dashed square box denoted MLAV
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Figure 2 Establishment of HIV/MLAV-GP infection pseudovirus model. A: Identification of MLAV-GP expression. Lane 1: Blank, cell ly-
sates of 293T cells alone; Lane 2: Mock, cell lysates of 293T cells transfected with HIV-1 plasmid; Lane 3: Mock, cell lysates of 293T cells
transfected with vesicular stomatitis virus glycoprotein (VSV-G) plasmid; Lane 4: Cell lysates of 293T cells transfected with MLAV-GP-His
plasmid. The plasmid of HIV-1, VSV-G, or MLAV-GP-His was transfected to 293 T cells respectively, after 48 h, cell lysates were harvested
and detected by Western blot using anti-His monoclonal antibody as the primary antibody. The cellular f-actin expression was detected by
anti-f-actin monoclonal antibody. Bands indicated MLAV-GP0O, MLAV-GP2, and f-actin; B: Identification of HIV/MLAV-GP viral packag-
ing. Lane 1: HIV-alone viral particles; Lane 2: HIV/MLAV-GP viral particles. The pelleted pseudoviruses were detected by Western blot us-
ing anti-His monoclonal antibody as the primary antibody. The HIV-1 p24 protein in the viral particles was detected by anti-HIV-1 p24
polyclonal antibody. Bands indicated MLAV-GP2 and HIV-1 p24; C: Infectivity of HIV/MLAV-GP pseudoviruses in 293T cells. The viruses
were incubated with 293T cells, after 48 h, the infected cells were lysed and tested for luciferase activity. The HIV-alone pseudoviruses were
tested simultaneously as control. RLUs: Relative luciferase units; D: The dose-signal curve of HIV/MLAV-GP infection. The 293T cells
were infected by indicated amount of HIV/MLAV-GP for 48 h, the infected cells were lysed and tested for luciferase activity
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Infectivity of HIV/MLAV-GP in human and monkey cell lines. The human cell lines were human embryonic kidney cell line

(293T), human lung adenocarcinoma cell line (A549), human liver hepatocellular carcinoma cell line (HepG2), human glioblastoma cell line

(U-87MG), human small intestine cancer cell line (HIC), and human ileocecal colorectal adenocarcinoma cell line (HCT-8). The monkey
cell lines were African green monkey kidney cell lines (Vero and VeroE6). Cells were infected with HIV-alone, HIV/MLAV-GP, HIV/EBO V-
GP, HIV-MARV-GP, and HIV/VSV-G, respectively, and cells were lysed and tested for luciferase activity 48 h post-infection
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Figure 4 Effects of four compounds on HIV/MLAV-GP infection. A: Effect of chloroquine phosphate, toremifene citrate, clomiphene ci-
trate, or tetrandrine on HIV/MLAV-GP infection. The HIVVEBOV-GP, HIV/MARV-GP, and HIV/VSV-G pseudoviruses were used as con-

trols. Compounds were added to 293T cells at indicated concentrations 15 min prior to infection. Cells were lysed 48 h post-infection, and

then the luciferase activity was measured. DMSO was used as the solvent control for toremifene citrate, clomiphene citrate, and tetrandrine;

sterile water was used as the solvent control for chloroquine phosphate. The infectivity of solvent was defined as 100%; B: Summary of the

antiviral activities of four compounds
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Figure 5 The protein-sequence alignments of EBOV-GP, MARV-GP, and MLAV-GP. The conserved amino acids were highlighted in grey;

the square boxes and triangle-labels denoted the site mutations of amino acid residues which belong to the binding sites of toremifene with

EBOV-GP
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