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Table	S1	Baltimore	classification	and	ICTV	Orders	Information	

Baltimore	Classification	 counts	 	 ICTV	Order	 counts	
dsDNA	viruses,	no	RNA	stage		 1826	 	 Caudovirales																												 1208	
(+)ssRNA	viruses		 911	 	 Picornavirales																											157	
ssDNA	viruses		 649	 	 Tymovirales																														 141	
dsRNA	viruses		 192	 	 Mononegavirales																											91	
(-)ssRNA	viruses		 180	 	 Herpesvirales																													67	
Retro-transcribing	viruses	 131	 	 Nidovirales																															 58	
Unclassified	viruses		 8	 	 Ligamenvirales																												12	
Unclassified	virophages		 5	 	 Unassigned	or	Unclassified	 2171	
Unassigned	ssRNA	viruses		 3	 	 	 	

	

	 	



	
Figure	S1	Distribution	of	feature	occurrences	in	subgroup	Q1	(size	<	25%)	



	

Figure	S2	Distribution	of	feature	occurrences	in	subgroup	Q2	(25%	<	size	<	50%)	



	

Figure	S3	Distribution	of	feature	occurrences	in	subgroup	Q3	(50%	<	size	<	75%)	



	

Figure	S4	Distribution	of	feature	occurrences	in	subgroup	Q4	(size	>	75%)	

	 	



	

Figure	S5	Dendrogram	of	976	RefSeq	viral	genomes	in	subgroup	Q1	(genome	size	<	25%),	when	k=9.	The	braches	
are	colored	by	Baltimore	Classifications.	The	circles,	from	inside	to	outside,	are	colored	by	different	orders	and	
hosts.	[Color	information:	(A)	Branch:	Baltimore	Classification;	dsDNA,	no	RNA	stage:	red;	dsRNA:	green;	Retro-
transcribing	viruses:	pink;	ssDNA:	blue;	ssRNA	negative-strand:	bright	blue;	ssRNA	positive-strand:	yellow.	(B)	
From	inside	to	outside,	first	circle:	Order;	Caudovirales:	red;	Herpesvirales:	green;	Ligamenvirales:	blue;	
Mononegavirales:	orange;	Nidovirales:	cyan:	Picornavirales:	pink;	Tymovirales:	dark	green;	unclassified:	silver;	
(C)	From	inside	to	outside,	second	circle:	Host;	protest:	orange;	archea:	red;	bacteria:	dark	green;	fungi:	blue;	
animal:	cyan;	animal	and	plants:	pale	violet	red;	plant:	pink;	environment	or	NA:	silver.]	

	



	

Figure	S6	Dendrogram	of	977	RefSeq	viral	genomes	in	subgroup	Q2	(genome	size:	25%-50%),	when	k=10.	The	
braches	are	colored	by	Baltimore	Classifications.	The	circles,	from	inside	to	outside,	are	colored	by	different	
orders	and	hosts.	[Color	information:	(A)	Branch:	Baltimore	Classification;	dsDNA,	no	RNA	stage:	red;	dsRNA:	
green;	Retro-transcribing	viruses:	pink;	ssDNA:	blue;	ssRNA	negative-strand:	bright	blue;	ssRNA	positive-strand:	
yellow.	(B)	From	inside	to	outside,	first	circle:	Order;	Caudovirales:	red;	Herpesvirales:	green;	Ligamenvirales:	
blue;	Mononegavirales:	orange;	Nidovirales:	cyan:	Picornavirales:	pink;	Tymovirales:	dark	green;	unclassified:	
silver;	(C)	From	inside	to	outside,	second	circle:	Host;	protest:	orange;	archea:	red;	bacteria:	dark	green;	fungi:	
blue;	animal:	cyan;	animal	and	plants:	pale	violet	red;	plant:	pink;	environment	or	NA:	silver.]	

	

	



	

Figure	S7	Dendrogram	of	977	RefSeq	viral	genomes	in	subgroup	Q3	(genome	size:	50%-75%),	when	k=11.	The	
braches	are	colored	by	Baltimore	Classifications.	The	circles,	from	inside	to	outside,	are	colored	by	different	
orders	and	hosts.	[Color	information:	(A)	Branch:	Baltimore	Classification;	dsDNA,	no	RNA	stage:	red;	dsRNA:	
green;	Retro-transcribing	viruses:	pink;	ssDNA:	blue;	ssRNA	negative-strand:	bright	blue;	ssRNA	positive-strand:	
yellow.	(B)	From	inside	to	outside,	first	circle:	Order;	Caudovirales:	red;	Herpesvirales:	green;	Ligamenvirales:	
blue;	Mononegavirales:	orange;	Nidovirales:	cyan:	Picornavirales:	pink;	Tymovirales:	dark	green;	unclassified:	
silver;	(C)	From	inside	to	outside,	second	circle:	Host;	protest:	orange;	archea:	red;	bacteria:	dark	green;	fungi:	
blue;	animal:	cyan;	animal	and	plants:	pale	violet	red;	plant:	pink;	environment	or	NA:	silver.]	

	

	

	



	

	

	

	

	

Figure	S8	Dendrogram	of	977	RefSeq	viral	genomes	in	subgroup	Q4	(genome	size:	>75%),	when	k=12.	The	braches	are	colored	
by	Baltimore	Classifications.	The	circles,	from	inside	to	outside,	are	colored	by	different	orders	and	hosts.	[Color	information:	
(A)	Branch:	Baltimore	Classification;	dsDNA,	no	RNA	stage:	red;	dsRNA:	green;	Retro-transcribing	viruses:	pink;	ssDNA:	blue;	
ssRNA	negative-strand:	bright	blue;	ssRNA	positive-strand:	yellow.	(B)	From	inside	to	outside,	first	circle:	Order;	
Caudovirales:	red;	Herpesvirales:	green;	Ligamenvirales:	blue;	Mononegavirales:	orange;	Nidovirales:	cyan:	Picornavirales:	
pink;	Tymovirales:	dark	green;	unclassified:	silver;	(C)	From	inside	to	outside,	second	circle:	Host;	protest:	orange;	archea:	
red;	bacteria:	dark	green;	fungi:	blue;	animal:	cyan;	animal	and	plants:	pale	violet	red;	plant:	pink;	environment	or	NA:	
silver.]	 	



Table	S2	Wilcoxon	rank	sum	test	result	of	the	top	10	highest	members	of	viral	family			

	

Siphoviridae Geminiviridae Myoviridae Podoviridae Papillomaviridae Potyviridae Parvoviridae Picornaviridae Flaviviridae Betaflexiviridae
Siphoviridae	vs.	Geminiviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Myoviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Podoviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Papillomaviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Potyviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Parvoviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Picornaviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Siphoviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Myoviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Podoviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Papillomaviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Potyviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Parvoviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Picornaviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Geminiviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Podoviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Papillomaviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Potyviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Parvoviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Picornaviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Myoviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Podoviridae	vs.	Papillomaviridae <	2.2	E-16 <	2.2	E-16
Podoviridae	vs.	Potyviridae <	2.2	E-16 <	2.2	E-16
Podoviridae	vs.	Parvoviridae <	2.2	E-16 <	2.2	E-16
Podoviridae	vs.	Picornaviridae <	2.2	E-16 <	2.2	E-16
Podoviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Podoviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Papillomaviridae	vs.	Potyviridae <	2.2	E-16 <	2.2	E-16
Papillomaviridae	vs.	Parvoviridae <	2.2	E-16 <	2.2	E-16
Papillomaviridae	vs.	Picornaviridae <	2.2	E-16 <	2.2	E-16
Papillomaviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Papillomaviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Potyviridae	vs.	Parvoviridae <	2.2	E-16 <	2.2	E-16
Potyviridae	vs.	Picornaviridae <	2.2	E-16 0.249381472
Potyviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Potyviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Parvoviridae	vs.	Picornaviridae 0.40400024 <	2.2	E-16
Parvoviridae	vs.	Flaviviridae <	2.2	E-16 <	2.2	E-16
Parvoviridae	vs.	Betaflexiviridae 9.69E-14 <	2.2	E-16
Picornaviridae	vs.	Flaviviridae 0.017555005 <	2.2	E-16
Picornaviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16
Flaviviridae	vs.	Betaflexiviridae <	2.2	E-16 <	2.2	E-16

	 	



	


