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Emerging paramyxoviruses from the family 

Paramyxoviridae pose a significant public health 

concern.1,5 Paramyxoviruses are found in a 

variety of  hosts including humans, birds, 

rodents, and bats, and many of  these viruses 

cause diseases deadly to both humans and 

animals.1,3,4 In this study, we focused on bats 

because they are established reservoirs for 

many viruses, including paramyxoviruses, and 

because there are increasing rates of  spillover 

from bats to humans.3,6 Our understanding of  

the diversity of  these viruses in nature is still 

very poor. Describing the pre-emergent 

diversity of  viruses in wildlife can help with 

pandemic preparedness efforts by targeting 

behavioral, ecological, and medical 

interventions towards viruses with the highest 

risk of  emergence. In this project, samples 

were collected from different species of  bats 

in Liberia have been screened for the presence 

of  paramyxoviruses to better understand the 

diversity of  viruses circulating in this region.

Financial support was provided by the Students Training in Advanced Research (STAR) Program through the NIH 

T35 OD010956-22 grant.

[1] Bourgarel, M., Pfukenyi, D. M., Boué, V., Talignani, L., Chiweshe, N., Diop, F., ... & Liégeois, F. (2018). Circulation of  Alphacoronavirus, Betacoronavirus and Paramyxovirus in Hipposideros bat species in Zimbabwe. Infection, Genetics 

and Evolution, 58, 253-257. 2] Brook, C. E., & Dobson, A. P. (2015). Bats as ‘special’ reservoirs for emerging zoonotic pathogens. Trends in microbiology, 23(3), 172-180. [3] Drexler, J. F., Corman, V. M., Müller, M. A., Maganga, G. D., Vallo, P., 

& Binger, T. Bats host major mammalian paramyxoviruses. Nat Commun. 2012; 3: 796. [4] Markotter, W., Coertse, J., De Vries, L., Geldenhuys, M., & Mortlock, M. (2020). Bat‐borne viruses in Africa: a critical review. Journal of  Zoology, 

311(2), 77-98. [5] Samal S. K. (2008). Paramyxoviruses of  Animals. Encyclopedia of  Virology, 40–47. [6] Thibault, P. A., Watkinson, R. E., Moreira-Soto, A., Drexler, J. F., & Lee, B. (2017). Zoonotic potential of  emerging paramyxoviruses: 

knowns and unknowns. Advances in virus research, 98, 1-55. [7] Tong, S., Chern, S. W. W., Li, Y., Pallansch, M. A., & Anderson, L. J. (2008). Sensitive and broadly reactive reverse transcription-PCR assays to detect novel paramyxoviruses. 

Journal of  clinical microbiology, 46(8), 2652-2658. [8] Wells, H. L., Loh, E., Nava, A., Solorio, M. R., Lee, M. H., Lee, J., ... & Anthony, S. J. (2022). Classification of  new morbillivirus and jeilongvirus sequences from bats sampled in Brazil and 

Malaysia. Archives of  Virology, 1-11. [8] Walker PJ, Siddell SG, Lefkowitz EJ, Mushegian AR, Adriaenssens EM, Dempsey DM, Dutilh BE, Harrach B, Harrison RL, Hendrickson RC, Junglen S, Knowles NJ, Kropinski AM, Krupovic M, 

Kuhn JH, Nibert M, Orton RJ, Rubino L, Sabanadzovic S, Simmonds P, Smith DB, Varsani A, Zerbini FM, Davison AJ. Changes to virus taxonomy and the Statutes ratified by the International Committee on Taxonomy of  Viruses (2020). 

Arch Virol. 2020 Nov;165(11):2737-2748. PMID: 32816125. {9] Wells, H. L., Loh, E., Nava, A., Solorio, M. R., Lee, M. H., Lee, J., ... & Anthony, S. J. (2022). Classification of  new morbillivirus and jeilongvirus sequences from bats sampled 

in Brazil and Malaysia. Archives of  Virology, 1-11.

Aim 1 – Discovery Phase

Detect paramyxoviruses from samples collected 

from bats in Liberia.

Aim 2 – Analysis Phase

Compare the diversity of  viruses using 

phylogenetic analysis, and a regression analysis 

will be performed to determine the factors 

associated with the presence of  

paramyxoviruses in different sample types and 

species.

We hypothesize that bats in Liberia will host 

diverse paramyxoviruses, and of  the sample 

types, the urine samples will have a greater 

paramyxovirus detection rate compared to other 

sample types.
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After Sanger sequencing, Geneious Prime was 

used to trim and align sequences. NCBI 

Nucleotide BLAST was used to confirm 

sequences are paramyxoviruses. Mega X was 

used to determine the Maximum Likelihood 

substitution model and to create a Maximum 

Likelihood phylogenetic tree.

Results

Out of  1,830 samples, 35 paramyxoviruses and 4 co-infections were detected. 17 of  the paramyxoviruses were novel 

when using <85% nucleotide identity match for NCBI GenBank. All of the paramyxoviruses were detected in urine 

and urogenital swab samples. The collection sites Gangra Adit, Tokadeh Adit, and East Nimba Nature Reserve  all 

had paramyxoviruses with Tokadeh Adit having the most at 57.1% of  paramyxoviruses while Gangra Adit had 

28.6% and East Nimba Nature Reserve had 14.3%.Tokadeh Adit samples represented 37.2% of  all samples, while 

Gangra Adit and East Nimba Nature Reserve were 56.4% and 6.3%, respectively. Hipposideros ruber had the highest 

detection with 80% of  the sequences while Miniopterus nimbae was 20%. H. ruber is more common than M. nimbae

and makes up 66% samples while M. nimbae only makes up 32% of  the samples. Due to being common, H. ruber

does not necessarily have a higher virus prevalence than M. nimbae. A regression analysis will be performed to 

determine whether the difference is significant. Around 8,000 more samples need to be screened for 

paramyxoviruses for the project to finish. Once complete, whole genome sequencing will be performed on the 

sequences.

Conclusion & Future Research

Figure 1A.

Total # of  

Samples
# of  PmVs

% of  

Samples
% of  PmVs

Oral Sawb 542 0 30% 0

Rectal Swab 86 0 5% 0

Urine/Urogenital 

Swab
206 35 11% 100%

Blood 602 0 33% 0

Feces 393 0 21% 0

Hipposideros ruber 968 28 53% 80%

Miniopterus nimbae 775 7 42% 20%

Lissonycyteris

angolensis
87 0 5% 0

Tokadeh Adit 509 20 27% 57%

Gangra Adit 1230 10 67% 29%

East Nimba Nature 

Reserve
86 5 6% 14%

Yuelliton Adit 5 0 0.3% 0

Table 1 includes the sample type, species, and collection sites that were represented, 

with the number and percentage of  samples out of  1,830 samples, and paramyxoviruses 

number and percentage.
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Figure 1C.

Figure 1B.

Figure 1. Neighbor-Joining phylogenetic trees of  35 paramyxovirus 

sequences that were detected in the samples, and they are being used to 

display cluster of  sequences. 1A displays the two species that were 

represented and a multispecies cluster. 1B displays the different 

collection sites to illustrate some clustering. 1C displays the co-

infections that have been found.


