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Abstract
	Dhati Welel virus (DHWV) was detected in eight mitochondrial lineage A-III Natal mastomys (Mastomys natalensis Smith, 1834) and one Awash mastomys (Mastomys awashensis Lavrenchenko, Likhnova & Baskevich, 1998) sampled in Ethiopia in 2014. DHWV’s complete genome sequence was determined from the dried blood sample of a Natal mastomys. DHWV fulfils the ICTV criteria (Radoshitzky et al. 2019) to be considered the member of a new mammarenavirus species. Therefore, we propose the establishment species Mammarenavirus dhati-welenlense, named after the Dhati Welel National Park where the DHWV was discovered.


Text of proposal
		Dhati Welel virus (DHWV) was detected in eight out of 22 mitochondrial lineage A-III Natal mastomys (Mastomys natalensis Smith, 1834) and one out of eight Awash mastomys (Mastomys awashensis Lavrenchenko, Likhnova & Baskevich, 1998) sampled in Dhati Welel (Dai Wolel) National Park, Ethiopia, in 2014. The complete genome sequence of DHWV isolate LAV2586 (GenBank #MT078838-39) were obtained from DNA extracted from a dried Natal mastomys blood sample. Additionally, eight partial sequences of the L gene (GenBank # MT078820-27) corresponding to four unique sequences and four partial sequences of the GPC gene corresponding to three unique sequences (GenBank # MT078828-31) were obtained. Bayesian phylogenetic analyses grouped the DHWV sequences with the mammarenavirus Gairo virus (GAIV) found in mitochondrial lineage B-IV Natal mastomys with high support (PP = 1; 1; 0.96, for GPC, NP and L genes, Figure 1). p-distance analysis provided sufficiently low identity in NP amino acid sequence (86.8% with GAIV), to consider DHWV as the representative of a new species (Table 1). This result was also consistent with PASC analysis: the closest relative of DHWV was again GAIV with 74.7% in S and 67.8% in L nucleotide sequence identity (Figure 2). 
The species M. natalensis was fragmented during the Pleistocene into six matrilineage phylogroups: A-I, A-II, A-III, B-IV, B-V, B-VI (Colangelo et al. 2013). DHWV was detected in the matrilineage phylogroup A-III which, up to now, had not been associated with  a mammarenavirus contrary to the other phylogroups, each of which harbors one or two distinct mammarenaviruses. The viral DHWV L fragment found in the Awash mastomys was identical to a sequence found in two Natal mastomys, suggesting that this may represent a case of spillover.
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Table 1. Amino-acid and nucleotide sequence identities of DHWV with Old World representatives of the genus Mammarenavirus.

	
	Accession number
	Accession number
	Amino-acid sequence identity with 
	Nucleotide sequence identity with 

	
	L segment
	S segment
	DHWV LAV2586
	DHWV LAV2586

	Virus
	 
	 
	NP
	GPC
	L
	Z
	NP
	GPC
	L
	Z

	Gairo
	KJ855307
	KJ855308
	86.8
	87.4
	74.2
	70.1
	75.2
	75.4
	69.5
	65

	Mobala
	DQ328876 
	AY342390
	84.2
	85.5
	71.9
	66
	74.7
	74.8
	68.2
	65.6

	Mayo Ranewo
	
	KP640577
	-
	82.2*
	-
	-
	-
	72.9*
	-
	-

	Luna
	AB586645
	AB586644
	78.2
	81.3
	63
	67.7
	69.6
	70.3
	62.6
	65.3

	Mopeia (ZW)
	DQ328875
	DQ328874
	77
	80.9
	62.7
	64.6
	69.5
	70.8
	62.8
	63

	Mopeia (MZ)
	AY772169
	AY772170
	78.2
	80.2
	62.9
	62.6
	69.7
	70
	63.1
	60.7

	Gbagroube
	
	GU830848
	72.8
	79.8
	-
	-
	67
	67.4
	-
	-

	Morogoro
	EU914104 
	EU914103
	78.6
	79.2
	63.1
	59.6
	71.5
	71.1
	61.9
	61.3

	Lassa Mad39
	KT992426
	KT992416
	74.3
	79
	58.5
	62.8
	66.8
	68.8
	60.2
	62.1

	Lassa Josiah
	HQ688674
	HQ688672
	74.3
	79
	59
	63.8
	67
	68.8
	59.9
	62.5

	Lassa Nig08-A41
	GU481077
	GU481076
	72.7
	78.6
	58.9
	64.9
	66.1
	70.3
	60
	60

	Menékré
	
	GU830862
	71.9
	75.7
	-
	-
	66.4
	67.3
	-
	-

	Mariental
	KM234275#
	KM272987
	71.9
	74
	-
	-
	65.2
	67.6
	-
	-

	Solwezi
	AB972429 
	AB972428
	69.6
	73.4
	54.5
	57.7
	64
	68.5
	57.9
	57.2

	Ippy
	DQ328878
	DQ328877
	70.1
	73
	55.2
	63.6
	64.2
	67.3
	57.7
	60

	Kitale
	MK935152
	MK935153
	68.7
	71.5
	55.1
	57.9
	64
	66.9
	57.8
	60.5

	Wēnzhōu
	KJ909795
	KJ909794
	72.8
	70.9
	54.9
	61.4
	66.2
	65.1
	58.1
	60.3

	Loei River
	KC669693
	KC669698
	71.5
	70.7
	54.7
	63
	65.1
	66.8
	57.7
	53.2

	Okahandja
	KP867642
	KM272988
	66.9
	67.4
	52.6
	56
	63.5
	65.1
	56.2
	60.9

	Merino Walk
	GU078661
	GU078660
	67
	67
	53.3
	51.7
	63.7
	64.1
	56.8
	55.6

	LCMV Makokou
	KM882857
	KM523323
	63.9
	59.8
	47.3
	-
	62.4
	60.4
	53.8
	-

	LCMV Arm.53b
	AY847351 
	AY847350
	63.9
	59.6
	47.6
	55.6
	61.1
	60.4
	53.8
	53.5

	Lunk
	AB693151
	AB693150
	64.1
	59.6
	47
	52.7
	61.1
	59.6
	52.9
	52.8

	souris
	KP050226 
	KP050227
	64
	58.8
	51.3
	57
	60.5
	61
	55.6
	59.6

	Ryuyku
	KM020190 
	KM020191
	65.4
	58.6
	45.9
	52.2
	61.2
	60.5
	53.2
	53.8

	Lujo
	FJ952385
	FJ952384
	58.6
	44.4
	43.9
	45.1
	60.3
	51.4
	51.2
	48.2


Identities are shown only for the complete ORF with the exception of *, for which only 60% of the GPC ORF sequence is available. GPC, glycoprotein; NP, nucleoprotein; L, large protein; Z, zinc finger protein. LCMV, lymphocytic choriomeningitis virus. #Complete genome available in GenBank (KP867641) but a long fragment of ≈850 nucleotides does not align with other mammarenavirus L sequences and shows 98% sequence identity with the Mariental virus S segment, thus likely being a chimeric misassembly. We used KM234275 (340 nucleotides) instead.


Figure 1. Bayesian phylogenetic trees based on nucleotide sequences of GPC (a), NP (b), and L (c) genes of selected Old World mammarenaviruses, with Lujo virus as an outgroup. Numbers above branches are the posterior probabilities. The small scale bar represents the number of nucleotide substitutions per site. Names of viruses are given as listed in GenBank with the natural reservoir host species names and the ISO code of the country (Cameroon CM, Central African Republic CF, China CN, Ethiopia ET, Gabon GA, Guinea GN, Kenya KE, Côte d’Ivoire CI, Mozambique MZ, Namibia NA, Nigeria NG, South Africa ZA, Tanzania TZ, Thailand TH, Zambia ZM, Zimbabwe ZW). * indicates mammarenaviruses from Natal mastomys. Sequences from DHWV are in bold. Note that for Lassa virus sequences, strain Josiah and Nig08-A41, Natal mastomys linead A-I is indicated as the natural reservoir host though these sequences were isolated from human samples. 
	(a) GPC gene
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(b) NP gene
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(c) L gene
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Figure 2 PASC analyses.

(a) S segment
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(b) [image: ][image: ]L segment 
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