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	“Polymycovirus”
	Polymycovirus; the prefix “poly”, representing the number of segments. The “myco” was not altered since it is the virus host.

	“Multimycovirus”
	It is a variation of the original genus Polymycovirus; in this case, the prefix “poly” was replaced with “multi”, representing the number of segments. The “myco” was not altered since it is the virus host.
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	Abstract of Taxonomy Proposal: 

	Taxonomic rank(s) affected:       
This proposal affects primarily the family Polymycoviridae, splitting its sole genus Polymycovirus into 3 genera, renaming 5 established species and establishing 18 novel species.

Description of current taxonomy: 
Polymycoviridae comprises a single genus, Polymycovirus, with 10 species recognized by the ICTV.

Proposed taxonomic change(s):     
We propose to split genus Polymycovirus into three genera namely, Polymycovirus, “Multimycovirus”, and “Plurimycovirus” in the family Polymycoviridae. Consequently, we propose to move and rename the 5 established species in the family Polymycoviridae based on the novel genus they are assigned in. Additionally, we propose to establish 18 novel species in the family Polymycoviridae, 4 in the genus Polymycovirus, 13 in the genus “Multimycovirus”, and 1 in the genus “Plurimycovirus”. 

Justification:
The proposed taxa better reflect the evolutionary relationships of novel polymycovirus-related isolates. and will facilitate future classifying efforts for the increasing number of polymycovirus-related isolates in public databases.
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	Taxonomic rank(s) affected:       
This proposal affects primarily the family Polymycoviridae [1]. Its sole genus Polymycovirus is split into 3 genera Polymycovirus, “Multimycovirus” and “Plurimycovirus”. Five of ten currently established species are moved to newly created genera and renamed accordingly. Additionally, 18 novel species (nsp) are established in these 3 genera.

Description of current taxonomy:        
Polymycoviridae is an orphan family of mycoviruses within the realm Riboviria, not yet assigned to order-kingdom taxa [1]. Polymycoviridae is phylogenetically related to Hadakaviridae family of mycoviruses (phylum Pisuviricota, kingdom Orthornavirae, realm Riboviria) [2]. Ideas to group these families at a high level have already been proposed [3]. Currently, Polymycoviridae comprises a single genus, Polymycovirus, with 10 species recognized by the ICTV [1].

Proposed taxonomic change(s):     
We propose reorganization of the family Polymycoviridae by splitting the genus Polymycovirus genus into 3 genera: Polymycovirus, “Multimycovirus” and “Plurimycovirus”. Additionally, we propose establishing 18 new species in these 3 genera (Table 1).
As recommended by the ICTV, the amino acid sequence of RNA-dependent RNA polymerase (RdRp), the hallmark protein of non-reverse transcribing viruses across the entire Riboviria realm, was used for phylogenetic analyses of the members of the family Polymycoviridae, with Hadakaviridae serving as an outgroup [4,5]. The phylogenetic analyses included the representative isolates of the 10 established species in the family Polymycoviridae and other related isolates whose complete genome sequences were available in the National Center for Biotechnology Information (NCBI) databases. The maximum likelihood phylogenetic tree of the RdRp amino acid sequences revealed the existence of at least three well-supported monophyletic clades, each proposed to represent genera in the Polymycoviridae family (Figure 1A). This was supported by the heat map showing the pairwise identity values of the RdRp amino acid sequences (Figure 1B).
The proposed genus Polymycovirus comprises 4 new and 5 established species, Polymycovirus penicompactii, Polymycovirus beauveriae, Polymycovirus fusarii, Polymycovirus colletotrichi, and Polymycovirus cladosporii(Table 1).
The proposed genus “Multimycovirus” is the biggest genus in the family as it comprises 17 species of which 13 new. Four species previously classified in the genus Polymycovirus (Polymycovirus aspelaei, Polymycovirus aspergilli, Polymycovirus botryosphaeriae, and Polymycovirus magnaporthis) are moved into this genus and renamed accordingly (Table 1).
The proposed genus “Plurimycovirus” is the smallest genus within Polymycoviridae; it comprises a well-supported monophyletic clade containing 2 species of which 1 species is new, while the established species Polymycovirus penidigitati, previously classified in the genus Polymycovirus was renamed “Plurimycovirus penidigitati” to reflect new taxonomic position (Table 1).

The novel proposed genera and species are summarized in Table 1 and visualized in Figures 1A and 1B.

Demarcation criteria:
The species demarcation criteria remain the same as the ones originally established for the Polymycoviridae family: i.e., viral isolates sharing more than 70% identity in the RdRp amino acid sequence represent a single species [1]. To be classified in the proposed genera Polymycovirus, “Multimycovirus”, or “Plurimycovirus”, a virus should cluster in a highly supported monophyletic clade with another virus of these genera.

Justification:      
Interest in mycovirus studies has increased in recent years due to their potential as biocontrol agents. Therefore, several novel polymycovirus-related sequences have been available in NCBI but not classified yet [1]. Taxonomy is a human-made tool to organize biological entities into groups with more similarity and a closer evolutionary history [5]. Therefore, we propose reorganization of the family by splitting the genus Polymycovirus into three novel genera to better reflect the evolutionary relationships among these viruses - including novel polymycovirus-related isolates. We believe this new arrangement will facilitate further work on classifying the increasing number of polymycovirids. Additionally, we propose establishing 18 new species in the Polymycoviridae family, representing almost threefold fold increase in species number in the family.
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	Tables, Figures:  
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Table 1: Current and proposed taxonomy of the family Polymycoviridae.  text – original taxonomy; purple text – new genera; green text – moved/renamed species; red text – new species.
	CURRENT TAXONOMY
	PROPOSED TAXONOMY

	
	

	
	     

	
	          Species: Polymycovirus aspeflavi

	
	

	
	

	
	

	
	          Species: Polymycovirus erynecati

	
	          

	
	          Species: Polymycovirus metarhizii

	
	          

	
	          Species: Polymycovirus turcicalternatae

	
	     Genus: Multimycovirus (previously part of Polymycovirus)

	
	          Species: Multimycovirus alternatae

	
	          Species: Multimycovirus aspelaei

	
	          Species: Multimycovirus aspergilli

	
	          Species: Multimycovirus beauvessianae

	
	          Species: Multimycovirus botryosphaeriae

	
	          Species: Multimycovirus camesinensis

	
	          Species: Multimycovirus priphillostictae

	
	          Species: Multimycovirus secuphyllostictae

	
	          Species: Multimycovirus cladoplasmoniae

	
	          Species: Multimycovirus erynecati

	
	          Species: Multimycovirus magnaporthis

	
	          Species: Multimycovirus magnaporyzae

	
	          Species: Multimycovirus metabrunnei

	
	          Species: Multimycovirus miniphaeoacremonii

	
	          Species: Multimycovirus talaromyci

	
	          Species: Multimycovirus trichodermae

	
	          Species: Multimycovirus turcicae

	
	     Genus: Plurimycovirus (previously part of Polymycovirus)

	
	          Species: Plurimycovirus cladosporii

	
	          Species: Plurimycovirus penidigitati
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Figure 1: (A) Phylogenetic analyses of the RdRp amino acid sequences of members of the Polymycoviridae and Hadakaviridae families. The sequences were downloaded from NCBI on April 10th, 2025. MAFFT v7.471 was used for multiple sequence alignment. The ML phylogenetic tree was constructed using IQ-TREE v1.6.11, which calculates the best evolutionary model (LG+F+I+G4). The proposed novel genera are indicated in green for Polymycovirus, blue for “Multimycovirus”, and red for “Plurimycovirus”. (B) Heat map with the pairwise identity values of the RdRp amino acid sequences of members of the Polymycoviridae and Hadakaviridae families. STD v1.3 was used to perform the pairwise alignment.
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RdRp Erysiphe necator associated polymycovirus 4 - QKK35414.1 L L L L 18 5 0 S 366 355 SRt S a1 R L AR 5 50 ST ) s
RdRp P viticola lesion y | irus 5 - QHG11074.1 |53 350 363 358 361364 378 7.1 385 306 306 382 385 384 383 380 380 31 319 318 463 470 465 465 460 423 444 425 431 412 405 306 432 401 411 412 420 428 436 439 37,5 409 408 436 43543 J 654)
RdRp Cl X . irus 2 - WEW73501.1 396 343 36 342 361 358 383 384 395 385 396 304 396 4 362 371 372 373 371 373 45,4450 42.4 432 416822 420 42.4 420 412 402|305 421393 411 412 417 422 437 440 378 407 405 430 429 430 657)
ioides polymycovirus 2 - Al 1 1 1 1 1 1 i ! | 1 | 1~ (A
RdRp Cl . . irus 2 - WEW734g8.1 557 341 367 346 358 357 387 380 399 307 308 387 395 382 362 385 307 373 388 370 453 450 42.4 428 414 419 417 422 42.4 410 411|395 422,396 41.1 409 386 30.0 403 430 428|425 418 66.5/66.8 0.7 65.3
ioides us 2 - A
RdRp CI . . irus 2 - WEW734g0.1 341 341 386 346 357 354 385 386 396 307 296 387 396 382 361 387 388 372 969 312 461455 453 453 450 423 428 414/ 419 417 422 423 403 403 385 422,398 411 409 422 420 43.1 439 385 300403 431 430 427 654)
porioides p us2- A
RdRp C . L irus virus 1 - WAS08299.1 |20 238 246 2 a7 263 27.4 216 272 268 269 265 292 288 288 28.1 27.9 26, 6 273 290 280 251 256 7269 288 269 268 280 272 277 21.7 264 268 254 266 \
RdRp Colletotrichum fructicola RNA virus 1 - UNO56537.1  [ZUA138248 275 217 2761248 207 274 252 286 263 274 216 267 269 269 267 295 291 291 283 28.1 269 27 218 252 251 270 289 200 267 282 210 255 %67
RdRp Hadaka virus 1 1NL - BCM78286.1 |21 214 262 287 212 26, 282 268 264 264 215 267 270 212 293 292 292 290 284 276 274 214 268 271 210 290 286 256 2. 286 200 280 277 28.4 300 300 301 302 281 281 247 263
RdRp Hadaka virus 1 LAG - WYC28262.1 215 276 254 215 263 27.4 27.9 244 257 26 218 259 280 280 281 284 28 23 218 217 1281 274 237 276 268 267 267 267 217 216 218 28.1 290 28 73 7s mo 1283
RdRp Hadaka virus 1 7n - BBU94038.1 269 273265 21.7 260 27.5 26.5 27.0 265 27.6 284 272 282 282 287 7 288 288 278 288 263 26 27.9 274 277 248 279 272 267 267 27.9 296 283 285 28.1 302 297 290 291 282 281 274 26.7 2. 4
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