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Abstract

	We propose the establishment of a novel species, Kitale mammarenavirus, in the arenavirid genus Mammarenavirus for Kitale virus (KTLV), which was discovered in Macmillan’s Grammomys (Grammomys macmillani (Wroughton, 1907)) sampled in Kenya.


Text of proposal
		Kitale virus (KTLV) was discovered by reverse transcription polymerase chain reaction (RT‑PCR) and subsequent next-generation sequencing in a Macmillan’s Grammomys (Grammomys macmillani (Wroughton, 1907)), sampled in the outskirts of Kitale town (1°1'8.7204'' N / 35°0'8.2944'' E), western Kenya (2). A coding-complete genomic sequence (both small [S] and large [L] segments) of KTLV isolate AreV2170KEN is available from the GenBank nucleotide sequence database. KTLV has not yet been isolated in culture.

The ICTV Arenaviridae Study Group has recommended the use of the PAirwise Sequence Comparison (PASC) tool (https://www.ncbi.nlm.nih.gov/sutils/pasc/viridty.cgi?textpage=overview) for the assessment of novel arenaviruses (3). In this tool, cut-off values for classifying arenaviruses belonging to the same species are >80% and >76% nucleotide sequence identity in the S and L segments, respectively. We therefore performed PASC on KTLV. 

The closest PASC hit for the KTLV S segment is Ippy virus (Ippy mammarenavirus), with a 69.27% pairwise identity (i.e., less than 80%), confirming the need for a new mammarenavirus species for KTLV, the name of which we propose to be Kitale mammarenavirus.

S segment: MK935153
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	Top matches for gi|1789114786|gb|MK935153.1| Mammarenavirus sp. strain AreV2170KEN glycoprotein precursor (GPC) and nucleocapsid protein (NP) genes, complete cds:

	BLAST-based alignments
	
	
	
	
	

	1
	 
	69.27%
	 
	gi|89902998|ref|NC_007905.1| Mammarenavirus|Ippy mammarenavirus
	

	2
	 
	69.09%
	 
	gi|1464307254|ref|NC_038367.1| Mammarenavirus|Solwezi mammarenavirus|Arenaviridae sp. 13ZR68
	

	3
	 
	67.29%
	 
	gi|783437661|gb|KM272987.1| Mammarenavirus|Mariental mammarenavirus
	

	4
	 
	65.94%
	 
	gi|695313681|gb|KM821835.1| Mammarenavirus|Lassa mammarenavirus
	

	5
	 
	65.89%
	 
	gi|695313945|gb|KM821861.1| Mammarenavirus|Lassa mammarenavirus
	

	6
	 
	65.75%
	 
	gi|695314036|gb|KM821874.1| Mammarenavirus|Lassa mammarenavirus
	

	7
	 
	65.75%
	 
	gi|695313388|gb|KM821800.1| Mammarenavirus|Lassa mammarenavirus
	

	8
	 
	65.62%
	 
	gi|695313519|gb|KM821816.1| Mammarenavirus|Lassa mammarenavirus
	

	9
	 
	65.58%
	 
	gi|695313258|gb|KM821783.1| Mammarenavirus|Lassa mammarenavirus
	

	10
	 
	65.57%
	 
	gi|695313871|gb|KM821856.1| Mammarenavirus|Lassa mammarenavirus
	

	11
	 
	65.57%
	 
	gi|695314127|gb|KM821884.1| Mammarenavirus|Lassa mammarenavirus
	

	12
	 
	65.56%
	 
	gi|695316044|gb|KM822130.1| Mammarenavirus|Lassa mammarenavirus
	

	13
	 
	65.55%
	 
	gi|695315893|gb|KM822115.1| Mammarenavirus|Lassa mammarenavirus
	

	14
	 
	65.52%
	 
	gi|695313989|gb|KM821869.1| Mammarenavirus|Lassa mammarenavirus
	

	15
	 
	65.51%
	 
	gi|695313709|gb|KM821839.1| Mammarenavirus|Lassa mammarenavirus
	
	
	
	
	




The closest PASC hit for the KTLV L segment is Ippy virus (Ippy mammarenavirus) with a 60% pairwise identity (i.e., less than 76%), thereby justifying the creation of a novel species. 


L segment: MK935152
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	Top matches for gi|1789114783|gb|MK935152.1| Mammarenavirus sp. strain AreV2170KEN Z protein (Z) and RNA-dependent RNA polymerase (RdRp) genes, complete cds:

	BLAST-based alignments
	
	
	
	
	

	1
	 
	60%
	 
	gi|89902995|ref|NC_007906.1| Mammarenavirus|Ippy mammarenavirus
	

	2
	 
	58.58%
	 
	gi|1464307252|ref|NC_038366.1| Mammarenavirus|Solwezi mammarenavirus|Arenaviridae sp. 13ZR68
	

	3
	 
	57.6%
	 
	gi|741984934|gb|KM386661.1| Mammarenavirus|Wenzhou mammarenavirus
	

	4
	 
	57.37%
	 
	gi|570339331|gb|KC669691.1| unclassified Arenaviridae|Cardamones virus
	

	5
	 
	57.23%
	 
	gi|570339328|gb|KC669690.1| unclassified Arenaviridae|Cardamones virus
	

	6
	 
	57.13%
	 
	gi|744692911|ref|NC_026019.1| Mammarenavirus|Wenzhou mammarenavirus
	

	7
	 
	56.79%
	 
	gi|349731811|dbj|AB586647.1| Mammarenavirus|Luna mammarenavirus
	

	8
	 
	56.77%
	 
	gi|567840451|gb|KF478762.1| Mammarenavirus|Lassa mammarenavirus
	

	9
	 
	56.72%
	 
	gi|734704218|gb|KM051420.1| Mammarenavirus|Wenzhou mammarenavirus|Wenzhou virus 3
	

	10
	 
	56.71%
	 
	gi|1608033534|gb|MH215278.1| Mammarenavirus|Lassa mammarenavirus
	

	11
	 
	56.71%
	 
	gi|734704221|gb|KM051421.1| Mammarenavirus|Wenzhou mammarenavirus|Wenzhou virus 2
	

	12
	 
	56.7%
	 
	gi|695313181|gb|KM821774.1| Mammarenavirus|Lassa mammarenavirus
	

	13
	 
	56.65%
	 
	gi|570339334|gb|KC669692.1| Mammarenavirus|Loei River mammarenavirus
	

	14
	 
	56.64%
	 
	gi|1608033546|gb|MH215286.1| Mammarenavirus|Lassa mammarenavirus
	

	15
	 
	56.63%
	 
	gi|1020216065|gb|KU978808.1| Mammarenavirus|Lassa mammarenavirus
	
	
	
	
	








In phylogenetic analysis, KTLV clusters as a distinct entity in both genomic S and L segment trees (Figure 1):

Genomic S segment
[image: ]


Genomic L segment
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Figure 1. Mammarenavirus. Maximum likelihood phylogenetic tree inferred from MUltiple Sequence Comparison by Log- Expectation (MUSCLE) alignment (https://www.ebi.ac.uk/Tools/msa/muscle/) of the complete NP (top) and L (bottom) amino-acid sequences of classified arenaviruses (red dots) plus KITV (green dot). Representative viruses of the Hartmanivirus and Reptarenavirus genera (dots in colors other than red) are also included. The best-fit model of protein evolution (LG+G) was selected using ProtTest 3 (v. 3.4.2) (1). Maximum likelihood trees with 1,000 bootstrap replicates were produced using RAxML (v. 8) (4). Nodes with bootstrap support ≥70% are shown with a black dot. The mid-point rooted trees were visualized using FigTree (http://tree.bio.ed.ac.uk/). For NP and L, the phylogenies include sequences of 42 mammarenaviruses assigned to 39 species (red dots).

Etymology:
Kitale mammarenavirus: named after Kitale virus, a mammarenavirus discovered in Kitale town, Kenya.

References
1. Darriba D, Taboada GL, Doallo R, Posada D (2011) ProtTest 3: fast selection of best-fit models of protein evolution. Bioinformatics 27: 1164-1165. PMID: 21335321 DOI: 10.1093/bioinformatics/btr088
2. Onyuok SO, Hu B, Li B, Fan Y, Kering K, Ochola GO, Zheng XS, Obanda V, Ommeh S, Yang X-L, Agwanda B, Shi Z-L (2019) Molecular detection and genetic characterization of novel RNA viruses in wild and synanthropic rodents and shrews in Kenya. Front Microbiol 10: e2696. PMID: 31824465  DOI: 10.3389/fmicb.2019.02696
3. Radoshitzky SR, Bào Y, Buchmeier MJ, Charrel RN, Clawson AN, Clegg CS, DeRisi JL, Emonet S, Gonzalez J-P, Kuhn JH, Lukashevich IS, Peters CJ, Romanowski V, Salvato MS, Stenglein MD, de la Torre JC (2015) Past, present, and future of arenavirus taxonomy. Arch Virol 160: 1851-1874. PMID: 25935216  DOI: 10.1007/s00705-015-2418-y
4. Stamatakis A (2014) RAxML version 8: a tool for phylogenetic analysis and post-analysis of large phylogenies. Bioinformatics 30: 1312-1313. PMID: 24451623  DOI: 10.1093/bioinformatics/btu033







image3.png
ArenaviridaeSegL - BLAST-based alignments




image4.png
o5




image5.png
®KR870031 Haartman Institute snake virus 1

0)Q717263 Golden Gate virus
AY924393 Tamiami virus
IR
AY924395 Whitewater Armoyo virus
EU627613 Parana virus
EU627611 Flexal virus
AY494081 Pirital virus
AF427517 Pichindé virus
AY216502 Allpahuayo virus
T SAY216514 Olveros virus
EU627612 Latino virus
L_{ ——MG976577 Xapuri virus
AY216519 Cupix virus
§) AY216517 Amapari virus
AY358024 Guanarito virus
EU260264 Chapare virus
MF317491 Aporé virus
AY358026 Sabia virus
104340 Tacaribe virus
AY358021 Machupo virus
AY358022 Junin virus
[—————®KV432892 Alxa virus
[——————®F1952385 Lujo virus
GUO78661 Merino Walk virus
KP867642 Okahandja virus

K]909795 Wenzhou virus
KC669693 Loel River virus
9U73034 Lassa virus
DQ328876 mobala virus
KJ855307 Gairo virus
EU914104 Morogoro virus

ABS86645 Luna virus

KP867641 Mariental virus

DQ328878 Ippy virus

AB972429 Solwezi virus

MK935152 Kitale virus

AB693151 Lunk virus

KM020190 Ryukyu virus
AY847351 lymphocytic choriomeningitis virus
EU136039 Dandenong virus

——eKP050226 souris virus





image2.png
ArenaviridaeSegS - BLAST-based alignments




image1.png




