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Part 3: TAXONOMIC PROPOSAL
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	Etymology (origin) of proposed taxonomic names: 

	Taxon name 
	Etymology of the term

	Orthobunyavirus altamiraense
	The exemplar virus was recovered from a pool of mosquitoes collected in the city of Altamira, Pará State, Northern Brazil

	Orthobunyavirus calchaquiense
	The proposed name came from the municipality Calchaqui, Argentina

	Orthobunyavirus cameroonense
	The exemplar virus was recovered from mosquitoes in Cameroon

	Orthobunyavirus campense
	The exemplar virus was isolated from bats in Mojui dos Campos municipality, Pará state, Brazil

	Orthobunyavirus derbyense
	The exemplar virus was recovered from mosquitoes in Derby, Western Australia

	Orthobunyavirus diosense
	The proposed name is related to collection site (Madre de Dios, Peru), as well as with the virus first denomination.

	Orthobunyavirus douglasii
	Named after the exemplar virus Douglas 

	Orthobunyavirus eretmapoditoides
	Named after the host Eretmapodites

	Orthobunyavirus huayoense
	The exemplar virus was collected from a natural area called “Bosque de Huayo”, near Iquitos, Peru

	Orthobunyavirus iguapeense
	The exemplar virus was isolated from humans in Iguape municipality, São Paulo State, southeastern Brazil

	Orthobunyavirus Ininiense
	The exemplar virus was isolated from a neotropical bird in Inini, French Guyana

	Orthobunyavirus ipeanense
	The exemplar virus was recovered from a sentinel mouse at the IPEAN forest (Institute of Agricultural Research and Experimentation of the North), Belém, Pará State, Brazil

	Orthobunyavirus kununurraense
	The exemplar virus was isolated from mosquitoes in Kununurra, Western Australia

	Orthobunyavirus naranjalense
	The exemplar virus was obtained from mosquitoes captured in Naranjal, Ecuador

	Orthobunyavirus ogwapokense
	Ogwapoke, a stream, parish, and micro-catchment area located in Kitgum District, Northern Uganda near where the exemplar virus was collected

	Orthobunyavirus palestinaense
	The exemplar virus was collected near the city of Palestina, Buayas province, Ecuador

	Orthobunyavirus pongolaense
	Pongola, a small-town small town located in the northern part of KwaZulu-Natal, South Africa near where the exemplar virus was isolated

	Orthobunyavirus tamilense
	The exemplar virus was isolated from mosquitoes in Tamil Nadu State, India

	Orthobunyavirus trivittatus
	Named after the host Aedes trivittatus

	Orthobunyavirus tweentantanense
	Tweentanta in Honduras where the exemplar virus was collected

	Orthobunyavirus virgenriverense
	The exemplar virus was collected near the Virgin River, Arizona, USA

	Orthobunyavirus xinguense
	The exemplar virus was isolated from humans at the Xingu river area, Mato Grosso State, Brazil




	Permission for use of names derived from a living person:  

	Taxon name
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	Abstract of Taxonomy Proposal: 


	
Description of current taxonomy: The family Peribunyaviridae comprises 152 viral species, classified into eight genera: Gryffinivirus (2 viral species), Herbevirus (3 viral species), Khurdivirus (1 viral species), Lakivirus (1 viral species), Lambavirus (1 viral species), Orthobunyavirus (138 viral species), Pacuvirus (5 viral species), and Shangavirus (1 viral species).

Proposed taxonomic change(s): We propose the demarcation of 22 new species in the genus Orthobunyavirus.

Justification: Based on ithe current demarcation criteria of less than 96% identity of L protein amino acids marking a new species [1], we have conducted a deep search in the GenBank database and propose the demarcation of 22 new species in the genus Orthobunyavirus (Peribunyaviridae).




	Text of Taxonomy proposal:  

	
Description of current taxonomy: Peribunyaviridae family comprises 152 viral species, classified into eight genera: Gryffinivirus (2 viral species), Herbevirus (3 viral species), Khurdivirus (1 viral species), Lakivirus (1 viral species), Lambavirus (1 viral species), Orthobunyavirus (138 viral species), Pacuvirus (5 viral species), and Shangavirus (1 viral species).

Proposed taxonomic change(s): This proposal evaluates 22 potential members of the Peribunyaviridae family described in the literature, as well as the correction to the representative member for Orthobunyavirus umbreense [2–14]. 

To assess their taxonomic placement, complete coding amino acid sequences of the L protein from these four viruses were incorporated into a multiple sequence alignment (MSA) alongside representatives from all recognized species within the Peribunyaviridae family.

Pairwise percent identities were calculated using the p-distance method, excluding all gaps and missing data. Phylogenetic relationships were inferred using Maximum Likelihood analysis under the LG+G+I+F substitution model, with 1,000 bootstrap replicates to assess branch support (Figure 1). 

According to current species demarcation criteria, which designate viruses with less than 96% amino acid identity in the L protein as distinct species [1], we propose the recognition of 22 new viral species within the genus Orthobunyavirus. The proposed names are:

“Orthobunyavirus altamiraense”
“Orthobunyavirus calchaquiense”
“Orthobunyavirus cameroonense”
“Orthobunyavirus campense”
“Orthobunyavirus derbyense”
“Orthobunyavirus diosense”
“Orthobunyavirus douglasii”
“Orthobunyavirus eretmapoditoides”
“Orthobunyavirus huayoense”
“Orthobunyavirus iguapeense”
“Orthobunyavirus Ininiense”
“Orthobunyavirus ipeanense”
“Orthobunyavirus kununurraense”
“Orthobunyavirus naranjalense”
“Orthobunyavirus ogwapokense”
“Orthobunyavirus palestinaense”
“Orthobunyavirus pongolaense”
“Orthobunyavirus tamilense”
“Orthobunyavirus trivittatus”
“Orthobunyavirus tweentantanense”
“Orthobunyavirus virgenriverense”
“Orthobunyavirus xinguense”

The phylogenetic placement and sequence identity data supporting the classification of the 22 newly proposed Orthobunyavirus species are presented in Figure 1 and Table 1.

Orthobuyavirus altamiraense: This virus is represented by the isolate BeAr617554, previously identified as Orthobunyavirus Tacaiumaense. It was recovered from a pool of Haemagogus janthinomys mosquitoes collected in the city of Altamira, Pará State, Northern Brazil, on August 17, 1999. The amino acid sequence pairwise analysis revealed 82.6% identity with Orthobunyavirus tacaiumaense isolate BeAn 73 L protein. The proposed name for the species originates from the name of the collection site, Altamira. The coding sequences available are segment S (GenBank: MF497772.1), segment M (GenBank: MF497777.1), and segment L (GenBank: MF497779.1) [2].

Orthobunyavirus cameroonense: Two isolates YM176-66 and KW_S1_25175, both previously identified as Orthobunyavirus nyandoense, were recovered from Aedes sp mosquitoes in Cameroon in 1966 and in Kenya from mosquitoes in 2017. The amino acid sequence pairwise analysis revealed 98.9% AA identity between the two isolates and 61.8% with the Orthobunyavirus nyandoense (isolate KW_S1_25175). The proposed name for the species originates from the name of the collection site referred to the oldest isolate (YM176-66), Cameroon. The coding sequences available of isolate YM176-66: segment S (GenBank: KJ867197.1), segment M (GenBank: KJ867198.1), and segment L (GenBank: KJ867199.1); and isolate KW_S1_25175: segment S (GenBank:MW314035.1), segment M (GenBank: MW314034.1), and segment L (GenBank: MW314033.1) [4].

Orthobunyavirus campense: This virus is represented by the Mojui dos Campos isolate, strain BeAn276121 isolated from bats in Mojui dos Campos municipality, Pará state, Brazil 1976, currently classified as a member of the Orthobunyavirus nyandoense. The pairwise analysis revealed 62% amino acid identity between Mojui dos Campos virus and Nyando virus; 59% AA identity with Eretmapodites. The proposed name is related to collection site (Mojui dos Campos municipality). The coding sequences available for the isolate BeAn276121 are segment S (GenBank: KJ867200.1), segment M (GenBank: KJ867201.1), and segment L (GenBank: KJ867202.1) [4]

Orthobunyavirus calchaquiense: This virus is represented by the isolate Calchaquí vírus, AG 83-1347 previously recognized as member of the specie Orthobunyavirus gamboense. It was recovered from a pool of a Aedeomyia squamipennis in Santa Fe, Argentina in December 1982. The amino acid sequence pairwise analysis revealed 93.5% identity with Gamboa virus. The proposed name came from the municipality Calchaqui, Argentina that originates the virus name and extended to the proposed new species. The coding sequences available of isolate YM176-66: segment S (GenBank:KM272185.1), segment M (GenBank: KM272184.1), and segment L (GenBank: KM272183.1) [5]

Orthobunyavirus derbyense: This virus is represented by the isolate Gan Gan virus K42904 previously recognized as a member of the species Orthobunyavirus ganganense. It was recovered from Aedes vigilax mosquitoes in Derby, Western Australia, April 2000. The pairwise analysis revealed 90.3% identity with Orthobunyavirus ganganense (Gan Gan virus isolate NB6057). The proposed name came from the place of collection site, in third case Derby, Australia. The coding sequences available of isolate YM176-66: segment S (GenBank: KU640378.1), segment M (GenBank: KX698605.1), and segment L (GenBank: KX698606.1) [6].

Orthobunyavirus diosense: This virus is represented by the Madre de Dios virus, strain FMD 1303 isolated from humans in 2007, Peru. This virus isolate was previously classified as a member of the Orthobunyavirus oropouchense. The pairwise analysis revealed 94.8% identity with Oropouche (Be AN 19991), Perdões (BeAn789726) and Iquitos (IQT9924). The proposed name is related to collection site (Madre de Dios), as well as with the virus first denomination. The coding sequences available for the isolate FMD 1303 are: segment S (GenBank: KF697146), segment M (GenBank: KF697145), and segment L (GenBank: KF697147) [11]

Orthobunyavirus douglasii: This virus is represented by the isolate Douglas virus strain 93-6 that was closely related to other four isolates: Douglas virus strain cs400, Douglas virus strain cs1059, Sathuperi virus original strain and the isolate Aino virus (strain cs1068). The first four isolates were previously identified as members of the specie Orthobunyavirus schmallenbergense and the last isolate was previously recognized as member of the specie Orthobunyavirus ainoense. The pairwise analysis revealed mean less than 96% with other orthobunyaviruses including the Orthobunyavirus schmallenbergense and Orthobunyavirus ainoense. The proposed name came from the name of the virus (Douglas virus, strain 93-6). The coding sequences available of isolate 93-6 : segment S (GenBank: CCG93473), segment M (GenBank: HE795091.1), and segment L (GenBank: HE795090.1) [7].

Orthobunyavirus eretmapoditoides: This virus is represented by the Nyando virus (strain ERET147), isolated from Eretmapodites mosquitoes collected in Manéra, Ethiopia, 1963, and previously classified as a member of the specie Orthobunyavirus nyandoense. The pairwise analysis revealed 62% identity with Nyando virus strain MP401. The proposed name is referred to the host from where the virus was isolated (Eretmapodites spp). The coding sequences available for the isolate ERET147 are: segment S (GenBank: KJ867194.1), segment M (GenBank: KJ867195.1), and segment L (GenBank: KJ867196.1) [9].

Orthobunyavirus huayoense: This virus is represented by the El Huayo virus (strain IQT110), isolated from a pool of Culex portesi mosquitoes captured from May 2001 through March 2002 at a forested site near Iquitos, Peru. The pairwise analysis revealed 70.4% amino acid identity with the Orthobunyavirus caraparuense species (Caraparu, Itaqui and Itaya) and more closely related (89% identity) to Orthobunyavirus guamaense (BeAn 277) isolated from Cebus apella in Brazil, 1955. The proposed name came from the virus denomination (Huayo) and probably related to the collection site, a natural area called “Bosque de Huayo”, 13.8 km from Iquitos. The coding sequences available for the isolate IQT110 are: segment S (GenBank: KT334542.1), segment M (GenBank: KT334541.1), and segment L (GenBank:  KT334540.1) [8].

Orthobunyavirus iguapeense: This virus is represented by the Tacaiuma virus, strain SpH 32580, isolated from humans in Iguape municipality, São Paulo State, southeastern Brazil and previously classified as a member of the specie Orthobunyavirus tacaiumaense. The pairwise analysis revealed 74% identity with Orthobunyavirus tacaiumaense (strain Be AN 73). The proposed name is related to collection site (Iguape municipality). The coding sequences available for the isolate ERET147 are segment S (GenBank:MK896460.1), segment M (GenBank: MK896461.1), and segment L (GenBank: MK896462.1) [10].

Orthobunyavirus ipeanense: This virus is represented by the isolate BeAn10709, previously identified as Nepuyo virus within the species Orthobunyavirus nepuyoi, and was recovered from a sentinel mouse at the IPEAN forest (Institute of Agricultural Research and Experimentation of the North), Belém, Pará State, in 1959. The amino acid sequence pairwise analysis revealed 95.1% identity with the Orthobunyavirus nepuyoi isolate TRVL 18462. The proposed name for the species originates from the name of the collection site, IPEAN forest. The coding sequences available are segment S (GenBank: MG029289.1), segment M (GenBank: MG029288.1), and segment L (GenBank: MG029287.1) [3].

Orthobunyavirus Ininiense: This virus is represented by the Inini virus strain 13 L, isolate CAY AN 1093, isolated from Pteroglossus aracari neotropical bird in Inini, French Guyana, 1973. This virus is currently identified as a member of the specie Orthobunyavirus manzanillaense. The pairwise analysis revealed 75.4% AA identity with Manzanilla virus L protein. The proposed name is related to the place of collection (Inini) in French Guyana. The coding sequences available for the isolate HB7-451 are segment S (GenBank: PV804357.1), segment M (GenBank:  PV804356.1), and segment L (GenBank: PV804355.1) [14]

Orthobunyavirus kununurraense: This virus is represented by the Kununurra virus, strain 6_1, isolate OR 194, isolated from Aedeomyia catasticta mosquitoes in Kununurra, Western Australia, 1973. This virus is currently identified as an ungrouped virus within the family Rhabdoviridae. The pairwise analysis revealed 74.4% AA identity with Mburo virus and 72% amino acid identity with Weldona virus L proteins. The proposed name is related to the place of collection (Kununurra) in Australia. The coding sequences available for the isolate HB7-451 are segment S (GenBank: PV804596.1), segment M (GenBank: PV804595.1), and segment L (GenBank: PV804594.1) [14].

Orthobunyavirus naranjalense: This virus is represented by the isolate 75V1183, identified as mirim-like virus, an unclassified orthobunyavirus closely related to the Orthobunyavirus mirimense, obtained from Culex paracrybda mosquitoes captured in Naranjal, Ecuador, in August 1974. The pairwise analysis revealed 91% amino acid identity with Mirim virus L protein. The proposed name is related to collection site (Naranjal, Ecuador). The coding sequences available for the isolate 75V1183 are: segment S (GenBank: MK896636.1), segment M (GenBank: MK896637.1), and segment L (GenBank: MK896638.1) [10].

Otrhobunyavirus ogwapokense: This virus is represented by Ogwapoke virus, isolate UG10418, an unclassified orthobunyavirus isolated from Culex rubinotus mosquitoes in Uganda, Africa, in February 2013. Pairwise amino acid sequence analysis of the L protein revealed 91.2% identity with that of Orthobunyavirus witwatersrandense. The proposed virus name is derived from Ogwapoke, a stream, parish, and micro-catchment area located in Kitgum District, Northern Uganda. The coding sequences available for isolate UG10418 are segment S (GenBank: PV699846.1), segment M (GenBank: PV699845.1), and segment L (GenBank: PV699844.1) (unpublished data).

Orthobunyavirus palestinaense: This virus is represented by the Palestina virus isolate 76 V 1565, isolated from Culex crybda mosquitoes in the city of Palestina, Buayas province, Ecuator in the year of 1975. This virus is currently identified as a member of the specie Orthobunyavirus minatitlanense. The pairwise analysis revealed 78% amino acid identity with Orthobunyavirus minatitlanense (Minatitlan virus) L protein. The proposed name is related to the place of collection in Ecuador. The coding sequences available for the isolate HB7-451 are segment S (GenBank: PV804587.1), segment M (GenBank: PV804586.1), and segment L (GenBank: PV804585.1) [14].

Orthobunyavirus pongolaense: This virus is represented by the Pongola virus, strain SA Ar1, previously classified as a member of the specie Orthobunyavirus bwambaense. This virus was isolated from Aedes circumluteolus, South Africa, 1955. The pairwise analysis revealed 74.9% AA identity with Bwamba L protein. The proposed name is related to the virus name and Pongola, a small-town small town located in the northern part of KwaZulu-Natal, South Africa, near the Swazi border. The coding sequences available for the isolate SA Ar1 are segment S (GenBank: KJ867176.1), segment M (GenBank: KJ867177.1), and segment L (GenBank: KJ867178.1) [12]

Orthobunyavirus tamilense: This virus is represented by the Umbre virus strain NIV631308 isolated from Culex vishnui mosquitoes in Vellore District, Tamil Nadu State, India, 1963. This isolate is currently identified as the representative member of the specie Orthobunyavirus umbreense. The pairwise analysis revealed 99.2% amino acid identity with Umbre virus L protein (isolate NIV16283) and less than 93% amino acid identity with Umbre virus strains IP, Marna, NIV809365 and IG1424. The last, is the prototype species for the Umbre virus according to the international Catalog of Arbovirus and Certain Other Virus of Vertebrates (page 245). The proposed name is related to the place of collection Tamil Nadu. The coding sequences available for the isolate NIV631308 are segment S (GenBank: MK330171), segment M (GenBank: M: MK330170), and segment L (GenBank: L: MK330169) [13]. 

Note: The representative member for the species Orthobunyavirus umbreense must be the isolate IG1424, recovered from Culex bitaeniorhynchus near Umbre village, Kolaba district, Bombay, India in 1955 including another virus such as Little Sussex virus (isolate AusCH19546) and Cristoli (isolate 13032019).

Orthobunyavirus trivittatus: This virus is represented by the Trivittatus virus strain Eklund, isolated from Aedes trivittatus in Bismarck, North Dakota in 1948. This virus is currently included as a member of the species Orthobunyavirus achiotei. The pairwise analysis revealed 99.4% amino acid identity the strains Eklund and AR42, and 91% with Achiote virus strain PanAR395145. The proposed name is related to the virus name (Trivittatus virus) and the host name. The coding sequences available for the isolate SA Ar1 are: segment S (GenBank:KR149247.1), segment M (GenBank: KR149248.1), and segment L (GenBank: KR149249.1) [12].

Orthobunyavirus tweentantanense: This virus is represented by the Nepuyo virus strain HB7-451, isolated from Artibeus jamaicensis serum near Brus Laguna area called Tweentanta, Honduras, 1967. This virus is currently identified as a member of the specie Orthobunyavirus nepuyoi. The pairwise analysis revealed 91% amino acid identity with Nepuyo L protein strain TRVL 18462 and BeAn10709. The proposed name is related to the place of collection Tweentanta in Honduras. The coding sequences available for the isolate HB7-451 are segment S (GenBank:MK896513.1), segment M (GenBank: MK896514.1), and segment L (GenBank: MK896515.1) [12].
  
Orthobunyavirus virgenriverense: This virus is represented by the Virgin river virus strain 37_S/Arizona/1974 (isolate 743-366), isolated from Anopheles at Virgin River, Beaver Dam Wash, Arizona, USA, in 1974. This virus is currently identified as a member of the Anopheles A antigenic group within the genus Orthobunyavirus. The pairwise analysis revealed 87.3% amino acid identity with Orthobunyavirus tacaiumaense isolate BeAn73 L protein. The proposed name is related to the place of collection Virgin River, Arizona, USA. The coding sequences available for the isolate HB7-451 are segment S (GenBank: PV804513.1), segment M (GenBank: PV804512.1), and segment L (GenBank: PV804511.1) [14].

Orthobunyavirus xinguense: This virus is represented by the Xingu virus strain BeH388464, isolated from humans at the Xingu river area, Mato Grosso State, Brazil.  This virus is currently classified as a member of the specie Orthobunyavirus bunyamweraense. The amino acid pairwise analysis revealed 75.9% with Orthobunyavirus cacheense (Maguari virus isolate BeAr7272 and Cache Valley virus isolate 6V633). The proposed name is related to the place of collection Xingu. The coding sequences available for the isolate BeH388464 are segment S (GenBank: PV804639.1), segment M (GenBank: PV804326.1), and segment L (GenBank: PV804638.1) [14].
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Figure 1. Phylogenetic analysis of members of the family Peribunyaviridae. Amino acid sequences of the L protein from members of the Peribunyaviridae family were aligned using Clustal W. A Neighbor-Joining tree was constructed based on the JTT model using MEGA version 7. Bootstrap support values are shown at the nodes where they exceed 70%. The 22 newly proposed species within the genus Orthobunyavirus are highlighted with red circles.
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Table 1. Amino acid Identity matrix based on multiple sequence alignments for the 22 newly Proposed Species (in blue) with selected members of the genus Orthobunyavirus[image: ]
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