Supplementary Material
Table S1: Details for mosquito pools screened during this study

	Mosquito species
	Pool ID
	Number per pool
	Year of collection
	MAVRIC positive*
	Orthoflavivirus positive#
	Viruses Identified

	Cairns, Queensland

	Aedes aegypti
	WT male
	20
	2015
	+
	+
	CFAV, PCLV, HTV

	Aedes aegypti
	WT female
	20
	2015
	+
	+
	CFAV, PCLV, HTV

	Aedes aegypti
	wMel male
	20
	2015
	-
	-
	PCLV

	Aedes aegypti
	wMel female
	20
	2015
	-
	-
	PCLV

	Innisfail, Queensland

	Aedes aegypti
	QIMR009
	
	
	
	
	

	Aedes aegypti
	QIMR010
	
	
	
	
	

	Brisbane, Queensland

	Culex quinqefasciatus
	HS001
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS002
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS003
	10
	2020
	+
	-
	CILV4

	Culex quinqefasciatus
	HS004
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS005
	10
	2020
	-
	-
	

	Culex quinqefasciatus
	HS006
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS007
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS008
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS009
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS010
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS011
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS012
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS013
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS014
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS015
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS016
	8
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS017
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS018
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS019
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS020
	4
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS021
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS022
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS023
	10
	2020
	+
	-
	

	Culex quinqefasciatus
	HS024
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS025
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS026
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS027
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS028
	13
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS029
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS030
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS031
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS032
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS033
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS034
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS035
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS036
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS037
	7
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS039
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS040
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS041
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS042
	10
	2020
	+
	-
	CILV1

	Culex quinqefasciatus
	HS043
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS044
	10
	2020
	+
	+
	CxFV

	Culex quinqefasciatus
	HS045
	10
	2020
	+
	+
	CxFV, CILV-1, CILV-4

	Culex quinqefasciatus
	HS046
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS047
	10
	2020
	-
	N/A
	

	Culex quinqefasciatus
	HS048
	10
	2020
	-
	N/A
	

	*Positive in fixed-cell ELISA. Samples were considered positive for dsRNA or +ssRNA viruses if the optical densities were greater than twice the average of the mock-infected wells. 
#Positive by RT-PCR using the pan-flavivirus primer set FU2 and cFD3.
Virus abbreviations: cell fusing agent virus, CFAV; Phasi Charoen-like virus, PCLV; Humaita Tubiacanga virus, HTV; Culex flavivirus, CxFV; Culex iflavivirus 1, CILV1; Culex iflavivirus 4, CILV4. 



Table S2: Details for primers used in the generation of infectious clones and chimeras for this project.

	Fragment
	Primer orientation
	Sequence (5’  3’)
	Fragment size (bp)

	CFAV infectious clone

	5’-UTR  E
	Sense
	AGTCCGTGAGGACGAAACGGAGTCTAGACTCCGTCAGTTTATAAAAACTTCGGCTTGGC
	2,288

	
	Antisense
	GGTGTCAATTCCACACCCCAGATCAGCCCGCACATAGTAAAAATACCC
	

	NS1  NS2B
	Sense
	GGGTATTTTTACTATGTGCGGGCTGATCTGGGGTGTGGAATTGACACC
	2,285

	
	Antisense
	CCGAGTCCCAAGAGATCATCAGATCGGTTGTTAGCAGCGAGC
	

	NS3  NS4B
	Sense
	GCTCGCTGCTAACAACCGATCTGATGATCTCTTGGGACTCGG
	3,179

	
	Antisense
	CATTCAATTTGAGGCCGCCAC
	

	NS5
	Sense
	GTGGCGGCCTCAAATTGAATG
	2,562

	
	Antisense
	GGTTCCTCACGGCTCTATTCGATTACGTCTAGATGACATCA
	

	3’-UTR
	Sense
	GAATGATGTCATCTAGACGTAATCGAATAGAGCCGTGAGGAACC
	598

	
	Antisense
	AGGAGGTGGAGATGCCATGCCGACCCAGCGCATCTATGG
	

	Linker
	Sense
	TTATCTTTTCTATACCATAGATGCGCTGGGTCGGCATGGCATCTCCACCTCCTCGCG
	1,873

	
	Antisense
	GTTTCGTCCTCACGGACTCATCAGAGTTTGTTGAAATCTCTGTTGAGCAGAAAAAGA
	

	CxFV infectious clone

	5’-UTR  E
	Sense
	CCGTGAGGACGAAACGGAGTCTAGACTCCGTCAGTTTTTAAAAACTTCGGCTTGGTTAC
	2,281

	
	Antisense
	TTCTCTCGGGGTCAAATCCGCAACCCACATCTGCTTTGGTGTAGATGAAGTATC
	

	NS1  NS2B
	Sense
	ATACTTCATCTACACCAAAGCAGATGTGGGTTGCGGATTTGACC
	2,269

	
	Antisense
	AAGGACGTCGTTCACCTCATTAGATCGAAAGATCGATGATCCAGCCACG
	

	NS3  NS4B
	Sense
	TACGTGGCTGGATCATCGATCTTTCGATCTAATGAGGTGAACGAC
	3,121

	
	Antisense
	AAGCGTCCGTCTTCACCAACGATCGTAGTGCCAT
	

	NS5
	Sense
	ATGGCACTACGATCGTTGGTGAAGACGGACG
	2,707

	
	Antisense
	TTGTTCTCTACGACCTGCGTGATTCTCACCAGAACACGTCATCGGCTGG
	

	3’-UTR
	Sense
	AGCCCCAGCCGATGACGTGTTCTGGTGAGAATCACGCAGGTCGTAGAGAACAACA
	705

	
	Antisense
	AGGTGGAGATGCCATGCCGACCCAGACGTGAACAAAAGCTTGC
	

	Linker
	Sense
	TGTGGGCAAGCTTTTGTTCACGTCTGGGTCGGCATGGCATCTCCACCTCC
	1,874

	
	Antisense
	TCCGTTTCGTCCTCACGGACTCATCAGAGTTTGTTGAAATCTCTGTTGAGCAGAAAAAG
	

	BinJ/Lineage I ISF-prME chimeras

	BinJV 5’-UTR  C
	Sense
	AACGATCTGGTAAACAGTATATTTTGCGTG
	506

	
	Antisense
	AGCCATCGCTCCTGCTCCAACGAGCAGC
	

	Lineage I ISF prME*
	Sense
	GCTGCTCGTTGGAGCAGGAGCGATGGCT
	Table S3

	
	Antisense
	CTTTTCGGCTAATGTCCAGACTGCATCCTATTTC
	

	BinJV NS1  NS2B
	Sense
	GAAATAGGATGCAGTCTGGACATTAGCCGAAAAG
	2,145

	
	Antisense
	CCACAACACAGTCCCCCGCTTGTTTGATTT
	

	*ordered as a synthetic geneblock



	Table S3: Geneblock sequences* used to create ISF/ISF-prME chimeric viruses used in this study.

	Sequence
	Size (bp)

	BinJ/CFAV-prME

	GCTGCTCGTTGGAGCAGGAGCGATGGCTTTTCTCACAGTGTTATGTGGATGCGTGGTGATTGACATGCAAGTTTCTACCGCTAAGGGCACGGAAATTTTTGAAGGAAAGACGAACCGGACAGACTACTTGCATCTGGTCAAGTTACCCGCTGATGGTTGCTGGAGTGGCATTCTTGTCACAAAGAAGTGCCCAAAAGTGACTGACTTGGCAAAGGACCTCGAGTCAACAGATTGCGGATCAACGTGGACTGAGTTCACATTGCGGTATCGGAGATGTGCCGTGAAGAAACGTGAAAAGCGATCACGTGAACCCCCGAAAGCGGATCTGCTAGCTGAAATGGAGATCATCGCGTTCAAGACCATTCGCGAAAATAAGACGATTTTCATCGTGGCCCTACTGTGTGTGGCAATCGCGAAGCGTTGGCCCACCTGGGTTGTGATTCTTCTGGCTATTGGCACTTGGACCACAGTAAAGGGGGAGTTTGTTGAACCGTTATACACGCTGAAAGCGGAACAGATGACCATGCTACAGACCATTGTGAGACCGGAGGAAGGGTACGTCGTGGCCACGCCAAACGGTCTTCTCGAGTTTAAAACAGGACCGGCGGAGATCTATGGGGGGCAATGGCTGCGCGAGTTACTCGCAGACTGCCACGTCAACGCATCCTATTCGACTGACGTGTGTCCCGGTGGATCGCAGCTCAACATGGCTGACATCATGGCCAAGGAACGAGTATGCTCGACCCAGCCATACAACCGCGGTTGGGGCACTGGGTGCTTCAAGTGGGGGATTGGATTCGTTGGAACGTGCGTCGAACTCCATTGCGACAGAGGATTCAACGTTTCTTCCATCGCTAGGTCAGCCATTGTCATGAACGTTACGGCTAGCTTCCACTCTGTTAGCGACACACAACAGATGGTTGGCGACATACCGCTTACATTTAGGTTTGCGAAACTCGGAAACGCGGCGATGACCTGCAGGTTGGAGTCTGAGCAGTTGCTGCTTGATTACTATCACGTTACGGGAAGCTCTCACGAGGGGCTGTTTTTGCGGTCGCAAATTGACAGTTGGCCTGGTGTGCACTCTACCGCTAGTGGTCGGCATGGCATGGAGAAAGTTGTTGTGTGGGGAGATGCTAGGTCCAATGAGATATTGGTAAAAAACGTAATTGAACCTTCGTTGTCCTGGGAAGACGCGATCGCCACCCATGATGGATTCCGTGATATCTCTTTTGTTTGTCAGATTATGCTCGACAAACTAGTCAGTGGAGCTTTTCGAGACTGTCCAGGCCCAAAAACATCCACATTTTCCCAAGACGGCTTTGGGTATAGTGGAGTGGTGATAACTACCCTCACCGCTTCTTCAAATGAGACCTGTTCGCTTAGCTTAACGTGCCACGGCTGTCTGCTGCAATCCACAAAAATGATCTTTCTCGCAGGGAAGACAACTTCTCGGGCATTTGTCAAGTGTGGGAACCATACGAGCACCTTGCTCGTTGGGAGCACTTCAGTTTCCATTGAGTGTGCCCTTAACCCTATCTCGCAAGGATGGCGCCTGGCTCGACACGTGGTGGATAGGTATCGACGGTTTGGCGTGTCTGGTGTTGCGGGAGTGTGGCAGGATCTGGTTGGAAAGTTTTCGGTTGGTGCCTTTTTCTCCAACACAACCCTTCTAGTCATTTTCGTCCTCGCTGCCTTGATTGACAAACGCATAGCCTTTCTGTTGGTTTTAGGGGGGTACTTTTACTATGTGCGGGCTCTTTTCGGCTAATGTCCAGACTGCATCCTATTTC
	1793

	BinJ/NIEV-prME

	GCTGCTCGTTGGAGCAGGAGCGATGGCTGCTGTTGTGGACGTGAACATGAGTTTGGATGGAACAGTGCAGTTGTTTATGGGGGGGAAAAACGTGACGGATCACCGCCGCGTTTTTAAGTTGCCCACGGACATATGCCCAAACGGAGTTCTGGTTGAAAAACAGTGCCCGAAGGTTGCCTCTGACATGGATAAGAACCTAGACGCAATTGACTGTGGATCGACGTGGATTGAGTTTACCTTGCGATACTATAGATGTGTGGTTCGGAGACCAGTTCGTCGAGATGTCACGCCAGCTGCAAGCAAGAAGATGGACTTTTTGGCCGAACTTGAAATAATCGCTTTTAAGACAATACGGGAGAATAAGACCATAGTGTGTGTCATTCTGTTGTGTGTTGCCATAGCGAAGAGATGGCCAATTTGGCTGGTGATCTTGTTTTCGATTGGAACTTGGACGACTGTTAGTGGTGAATACCTGGAACCGCTGTACACGCTAAAGGCAGAGGGGATGACTATGATTCAAACCACCTTAAGACCACAAGAAGGATATGCGACTTCGACTATAAACGGACTTTTGGAAATGCAAACGGAAAGAGCTTTTGTGTATGGAGGACAACAGCAACGACTTTTGGTTGGGGACTGCCATGTGAATGCCACATATTCGACAGACATTTGCCCAGGAGGTTCTCAATTGAACATGCCATCCATTTCTGGTCCCGGACGAGTGTGCTCATCCCAGCCTTATAACCGAGGCTGGGGTACAGGATGCTTTAAATGGGGAATAGGCTGGGTGGGCACATGTGTCGAGTTGAGCTGTGCTGACCAATATAATGTGAGCTCTTTATCTAGATCTGTGGTGACAWTGGAAGTTACCGCCAGATACCACTCGATAAACAATACGCAGGCTGTGGTTAGTGATGTCCCAGTGACTTTTACTTTTGGGAAGCTGGGTCATGCTACCATGACTTGTCGGCTGGAGTCGGAGCGGCTAATGACGGACTACTATTATGTCACTGGTGAGAAACATGAAGGGCTCTTTTTAAAGAGTCAGATCGAGGACTGGCCTGGAATGTCAAACGTTAACGGACGGTACGTTGGAGGAGAACATGTGGTGGTCTGGGGGGATGTGAAACCAAATGAGATTTTGGTGAAGCACGTCCTTGACCCAGGTTTTGAATGGGAGAAATCGATAACGACACATGATGGATTTTTGGACACCGGATTTGTTTGTCAGATTATGCTGGATAAGTTGGTGACGGGAAATTTCGTGGATTGCCCATCGCTACGGTCCTCGGTTTTTGTGCAAAATGGCCTGGGATATAGTGGAGTGGTGATCACCACGCTGAACCAACCAACGAATAGCACTTGTTCGGTGCCCCTGAAATGCGACGGATGTCATTTGATGGCATCAAAGATGGTGTTCATGAACAAACACGCTGAAGCTAGAGCCTGGGTTGGTTGTGGGAACCGCACTGCTACCTTGACTGTGGGAACGTCCACGCTCCAGGTGGAGTGCAAGTTCAACCCGATCACACAGGCTTTCCGGCTGACGCGACATCTATATAACCGATACACCCGATTTGGATATGATGGAATTGGAGGAGTATGGCATGATCTTGTGGGAAAGATTTCAATGTGGAAGCTTATGATGTCGCCCATAGTGCTTGTGTGTCTAGCAGGATTAGTTTTTGTTGACCGGAAGATCTTGGTCTTCCTGGCCTTGCTGGGCATGATTTACTATGTACGAGCAGACCTTTTCGGCTAATGTCCAGACTGCATCCTATTTC
	1784

	BinJ/NAKV-prME

	CGTTCAAGATGTGCCGCTATTGGTCTTGCTGCTCGTTGGAGCAGGAGCGATGGCTTTGAATGTTGTTGATTTCAAAATGGACTTTACCGGAAAAACTGAAATTTTTATTGGAGAGAAGAATATAACGGATCAATTGTCTAAGTTCAAGCTACCAAGTGACGCTTGTCCCTCCGGAACTATGGTCTCGAAAGTGTGCCATAAAATACCTAAAGACATAGTGGATGGATTGCGACTCACTGATTGTGGATCAACTTGGATGGAATTTCGACTGAAGTATTCGCGTTGTGTCCAGAAGAACCGCAAGCAACGGAGTGTTAAAGATGAGGAAAAAACCCCCGAAGCCAAGGATCTACTGACGGATGCTGAAACCCTCGCGTACAAGACCTATCAAGAAAACAAGAGCGTGATCTTCGTGGGGCTTTTATGCATAGCTATTGCTAAACGTTTGCCGTTGTGGGTTATCGTGATACTGACCTTCGGAACATGGACTACTGTAAGGGGAGAATTCATGGAGCCCTTGTACGTTTTGAAGACTGACAAGATGACCATGTTGCAGACGACCCTAAGACCAGAAGAAGGATATTTTGCGTCTACGGCTAATGGATTGTTGTCCTTTGAAACTGAAAGAGCTTACATCTATGGTGAGCAACAGGTAAAGACACTCCTAACTGGATGTGAGGTAAATGCAACACATTCCACTGACGTATGCCCCGGAGGGTCTCAGCTTGCTATGCATGAGATCCAAGCTATCGACCGGGTATGCCACTCTGAACCCTATAATCGGGGTTGGGGGACTGGTTGCCTAGAATGGGGAATCGGCTTTGTCGCGACATGCGTTGAGTTAACTTGTGCCAAGCAGCTCTCCGTTTTTACGATGGTGCGATCTTCCATCACAATGAACGTGACAGCCACTTATCATTCAATTTCTAACACCCAAATGGTGACGTGTGGAGTTCCAGTTACCTTCCAATTTGGAAGGTTTGGAATAGCCGCTATGACTTGTCGACTAGAATCGGATCGATTATCACAATCTTACTATCACGTGACAGACGGGCTAAAAGAAGGCCTCTTTTTGAAAGAACAATTGGAAGATTGGGAAGGAGCTATCTTGAGTTTTGGCCGTGTTTCTAACGCAGAAAGAATCGTCGTTTGGGGAGACGTTACACCAAATGAGATCAAAATCAAGAACGTTTTAGATCCTGTAATCGAATGGGAAAACGCCATCACCACGAGAGATGGTTTTCGTGATGCAGGCTTCGTTTGTCAAATCATGCTCGACAAGCTCGTAACAGCCGATTTTGAACCTTGCAAGAACTTTGAAAGTGCGTATTTCACGCAAAGTGGGTTTGGATTTGATGGAATATTGACAGCCACGCTGGAGAAACCACAAACAGACGCATGCTCGTTAAGCATCGTGTGCAAAGGATGCAGATTGGCAACGAAAAAGATCATGTTTTCACCAGGAAGTATCTTCTCGCGTGTGTGGATAGGATGTAGGAATGACAGCTCTGTTGTTCTCGTCGGGAATAAGTTGTTCCCTGTCAAATGCGTCTTAAATCCCGTGACTCAGGGGTGGAGGTTGTTGAAACACACAGCACAACGTTACAAGTCCTTTGGGGTTGCCGGAGTGGGTGGTGTTTGGCATGACTTCGTTGGGTCATTTAACCCATGGAAGTTGCTGTCAACGTCAACCATTTTGTTTGCAGCTGTTGTGTTGTTTATTGTGGACCGACGCCTTTTGTTTCTGATCATGGCCGCTTATCTATTTTACACTGTCAGAGCTGAAATAGGATGCAGTCTGGACATTAGCCGAAAAGAAATGAAGTGTGGGGACG
	1835

	* BinJV overhangs bolded and underlined




Table S4

CFAV-like sequences have been detected within the genome of the Aedes aegypti mosquito
and are referred to as endogenous viral elements (EVEs)1,2. To determine whether the CFAV sequences detected in the present study were the result of an integration into the mosquito genome, rather than the detection of infectious viral RNA, the new sequences were aligned with those of the CFAV-like EVE (Genbank accession number: AF411835). While nucleotide identities between our two CFAV isolates were 99.5%, similarities between the two sequences and the EVE sequence sat at approximately 43% (Table S3). The low rate of nucleotide similarity obtained here between the EVE sequence and the CFAV isolates, combined with the detection of dsRNA replication intermediates, suggested that these sequences are derived from viral RNA and not the detection of integrations within the mosquito genome. 

	Table S4: Percent nucleotide identities between sequences of Australian CFAV isolates and published EVE sequence from Ae. aegypti. 

	
	CFAV-1
	CFAV-2
	EVE

	CFAV-1
	
	99.5
	42.6

	CFAV-2 
	99.5
	
	43.0

	EVE 
	42.6
	43.0
	

	CFAV-1, sequences derived from male Ae. aegypti; CFAV-2, sequence derived from female Ae. aegypti, EVE, endogenous viral element identified in Ae. aegypti genome.















Table S5: Details of CFAV sequences included in the phylogenetic analysis

	Isolate
	Genbank number
	Mosquito species
	Location of origin
	Collection year

	Mosq395
	LR694079
	Ae. aegypti
	Kampong Cham, Cambodia
	2013

	Mof2522
	LR694080
	Ae. aegypti
	Kampong Cham, Cambodia
	2013

	Ae11
	OR479690
	Ae. aegypti
	Cambodia
	2021

	Ae6
	OR479687
	Ae. aegypti
	Cambodia
	2021

	Ae9
	OR479688
	Ae. aegypti
	Cambodia
	2021

	KC*
	LR694077
	Ae. aegypti
	Kampong Cham, Cambodia
	2015

	PP*
	LR694078
	Ae. aegypti
	Phnom Penh, Cambodia
	2015

	Ae10
	OR479689
	Ae. aegypti
	Cambodia
	2021

	Zmq15Lus2-2
	LC770212
	Ae. aegypti
	Zambia
	2015

	FL-05-MOS
	LR694073
	Ae. aegypti
	Florida, Unites States
	2016

	Macapa_02
	MZ972994
	Ae. spp.
	Brazil
	2017

	16GH83
	LC496857
	Ae. aegypti
	Accra, Ghana
	2016

	Zik*
	LR694076
	Ae. aegypti
	Wakiso, Uganda
	2016

	Macapa_01
	MZ972992
	Ae. spp.
	Brazil
	2017

	Macapa_04
	MZ972993
	Ae. spp.
	Brazil
	2017

	Galveston*
	KJ741267
	Ae. aegypti
	United States
	2012

	FL-08-MOS
	LR694072
	Ae. aegypti
	Florida, United States
	2016

	Aag2 isolate#
	M91671
	Ae. aegypti
	United States
	1992

	Cairns WT male*
	PZ988475
	Ae. aegypti
	Cairns, Australia
	2015

	Cairns
	LR694075
	Ae. aegypti
	Cairns, Australia
	2014

	Bangkok
	LR694074
	Ae. aegypti
	Bangkok, Thailand
	2015

	KPP
	LR596014
	Ae. aegypti
	Thailand
	2013

	* Colony isolate
# Prototype CFAV
















	
	
	
	


Table   S6: Details of CxFV sequences included in the phylogenetic analysis

	Isolate
	Genbank number
	Mosquito species
	Location of origin
	Collection year

	17CxNGK-Ctr-C6P2
	LC513839
	Cx. tritaeniorhynchus
	Nagasaki, Japan
	2017

	Cpmol/Japan*
	LC770161
	Cx. pipiens (molestus)
	Japan
	2018

	CFV/San Francisco
	MH188006
	Cx. spp.
	United States
	2016

	Toyama71
	AB701766
	Cx. tritaeniorhynchus
	Toyama, Japan
	2004

	Toyama75
	AB701771
	Cx. pipiens
	Toyama, Japan
	2004

	Tokyo#
	AB262759
	Cx. pipiens
	Tokyo, Japan
	2003

	CMS001_029_ALCO
	MW434107
	Cx. pipiens
	California, United States
	2017

	Iowa07
	FJ663034
	Cx. pipiens
	Iowa, United States
	2007

	Toyama2627
	AB701776
	Cx. pipiens
	Toyama, Japan
	2008

	1_RNA/Culex/China/PEKW/2022
	PV165384
	Cx. pipiens (pallens)
	China
	2022

	DG1007
	JQ308190
	Cx. tritaeniorhynchus
	China
	2010

	DG1064
	JQ308188
	An. sinensis
	China
	2010

	PA3_17-6E-P-Cxp-C-1-3
	MN318426
	Cx. pipiens pipiens
	Shanghai, China
	2017

	SDDM06-11
	JQ518484
	Cx. pipiens
	China
	2006

	M-15
	MF582365
	Cx. spp.
	Myanmar
	2014

	TW100322
	JX897904
	Cx. tritaeniorhynchus
	Taiwan
	2010

	HS045
	PZ988476
	Cx. quinquefasciatus
	Brisbane, Australia
	2020

	Cv21
	OR479692
	Cx. vishnui
	Cambodia
	2021

	Cqu30
	OR479693
	Cx. quinquefasciatus
	Cambodia
	2021

	Cbr5
	OR479695
	Cx. brevipalpis
	Cambodia
	2021

	SA-JD-AJ-AJ-16-1-C7
	MN294938
	Cx. quinquefasciatus
	Al-Janoub, Saudi Arabia
	2016

	Zmq12nam-3
	LC770211
	Cx. quinquefasciatus
	Zambia
	2012

	CxFV-Mex07
	EU879060
	Cx. quinquefasciatus
	Yucatan, Mexico
	2007

	CxFV-T1123
	MH719098
	Cx. quinquefasciatus
	Mexico
	2008

	Uganda08
	GQ165808
	Cx. quinquefasciatus
	Uganda
	2008

	CxFV_Mygg_341
	OK413947
	An. costai
	Kenya
	2019

	16GH36
	LC504568
	Cx. spp.
	Damongo, Ghana
	2016

	Macapa_05
	MZ972995
	Ae. spp.
	Brazil
	2017

	BR_SJRP_01_2012
	KT726939
	Cx. spp.
	Brazil
	2012

	Otero 2009
	KU726615
	Cx. spp.
	Argentina
	2009

	*Colony isolate
# Prototype CxFV

	
	
	
	



Table S7: Nucleotide and amino acid similarities of Lineage I ISFs across the prM and E genes red = amino acid

	
	KRBV
	AEFV
	KRV
	HANKV
	PaRV
	NAKV
	PCV
	NIEV
	CxFV Aus
	QBV
	CFAV Aus
	CTFV

	KRBV
	
	37.7
	38.9
	41.3
	42.5
	39.3
	40.8
	39.8
	40.3
	40.1
	37.9
	39.0

	AEFV
	25.9
	
	63.8
	45.0
	44.8
	43.9
	44.2
	43.8
	44.8
	44.5
	43.9
	42.7

	KRV
	26.9
	64.5
	
	45.9
	45.7
	46.0
	44.6
	43.8
	45.6
	44.6
	45.8
	45.0

	HANKV
	30.9
	33.1
	36.9
	
	67.5
	50.2
	49.5
	49.3
	50.1
	48.5
	49.7
	48.5

	PaRV
	30.0
	32.4
	35.7
	69.9
	
	48.9
	49.5
	51.0
	51.7
	49.0
	50.2
	49.9

	NAKV
	24.7
	33.2
	35.3
	41.9
	39.3
	
	61.2
	54.3
	55.8
	55.5
	54.7
	55.4

	PCV
	29.7
	34.0
	34.4
	43.4
	42.8
	59.2
	
	57.1
	57.9
	57.3
	58.4
	57.6

	NIEV
	27.3
	34.4
	35.9
	42.1
	42.9
	51.3
	54.6
	
	59.7
	59.6
	57.3
	58.3

	CxFV HS045
	26.8
	33.2
	34.4
	42.9
	44.5
	50.0
	56.3
	58.1
	
	68.2
	67.3
	69.1

	QBV
	26.8
	34.7
	34.4
	42.4
	43.3
	49.4
	55.1
	58.1
	73.5	
	
	69.0
	69.1

	CFAV Cairns WT male
	28.1
	33.7
	34.9
	44.7
	45.0
	50.9
	56.8
	57.9
	73.4
	77.3
	
	71.1

	CTFV
	27.1
	33.0
	34.5
	41.4
	42.6
	51.0
	55.8
	56.9
	74.0
	76.8
	79.4
	

	Black = nucleotide similarities, red = amino acid similarities




Table S8 Comparison of amino acid similarities of orthoflaviviruses across the E protein fusion peptide region
	
	98                                 111

	Consensus¶
	[bookmark: _Hlk221181353]DRGWGNGCGLFGKG

	Mosquito-borne orthoflaviviruses    
	DRGWGNGCGLFGKG

	
	

	Tick-borne orthoflaviviruses* 
	DRGWGNHCGLFGKG

	                   Powassan virus (POWV)                
	DRGWGNHCGFFGKG


	No known vector viruses#
	DRGWGNGCGLFGKG

	                    Modoc Virus (MODV )                  
	DRGWGNGCALFGKG


	Lineage II insect-specific orthoflaviviruses
	

	Cháoyáng virus (CHAOV)
	DRGWGNGCGLFGKG

	Kampung Karu virus (KPKV)            
	DRGWGNGCGLFGKG

	Lammi virus (LAMV)
	DRGWGNGCGLFGKG

	Binjari virus (BinJV)
	DRGWGNGCVLFGKG

	Hidden Valley virus (HVV)
	DRGWGNGCVLFGKG

	Donggang virus (DONV)                
	DRGWGNGCGLFGRG

	Marisma mosquito virus (MMV) 
	DRGWGNGCGLFGRG

	Ilomantsi virus (ILOV) 
	DRGWGNGCGLFGRG

	Aripo virus (ARPV)
	DRGWGNGCPLFAKG

	Nanay virus (NANV)                   
	GRGWGNGCGLFGTG

	Nhumirim virus (NHUV) 
	GRGWGSGCGLFGQG

	Barkedji virus (BJV) 
	GRGWGNGCALFGTG

	Long Pine Key virus (LPKV)           
	ERGWGNGCFLFGRG

	Nounané virus (NOUV)
	DRGWGSGCAFFAKG
                    

	Lineage I insect-specific orthoflaviviruses
	

	cell fusing agent virus (CFAV)^ 
	NRGWGTGCFKWGIG

	Culex flavivirus (CxFV)^              
	NRGWGTGCFKWGIG

	Niénokoué virus (NIEV)^ 
	NRGWGTGCFKWGIG

	Parramatta River virus (PaRV)^ 
	NRGWGTGCFKWGIG

	Palm Creek virus (PCV)^              
	NRGWGTGCFKWGVG

	Culex theileri flavivirus (CTFV)     
	NRGWGTGCFKWGIG

	Quang Binh virus (QBV)               
	NRGWGTGCFKWGIG

	Hanko virus (HaFV)
	NRGWGTGCFKWGIG

	Kamiti River virus (KRV)§ 
	NRGWGTGCFEWGLG

	Aedes flavivirus (AEFV) 
	NRGWGTGCFEWGLG

	La Tina virus (LTNV)                 
	NRGWGTGCFEWGLG

	Nakiwogo virus (NAKV)§                
	NRGWGTGCLEWGIG

	Sabethes flavivirus (SbFV)           
	QRGWGSGCLEFGTG

	Karumba virus (KRBV)
	NRGWATGCPVFGLG

	Mac Peak virus (McPV)
	NRGWATGCPVFGLG

	
	






¶Consensus sequence of amino acids E protein 98 – 111 of mosquito-borne orthoflaviviruses. Deviations from this sequence are shaded in dark grey. 
*Representative tick-borne orthoflaviviruses: Louping ill virus (LIV), tick-borne encephalitis virus (TBEV), Omsk hemorrhagic fever virus (OHFV), Gadgets Gully virus (GGYV), Saumarez virus (SREV)  
#Representative no known vector orthoflaviruses: Rio Bravo virus (RBV), Entebbe bat virus (ENTV), Apoi virus (APOIV)
^Lineage I insect-specific orthoflaviviruses assessed for reactivity to mAb CF3-3D1 and returned a positive result
§Lineage I insect-specific orthoflaviviruses assessed for reactivity to mAb CF3-3D1 and returned a negative result   

























[image: ]Figure S1
Figure S1: Construction of CFAV and CxFV infectious clones.
A) Recovery attempts of infectious clones using the minimal OpIE2-CA promoter with the same backbone fragments used to recover the infectious clones using the AePUb-HH promoter in Fig 3B. C6/36 cells were infected with CPER-derived supernatant or mock-infected and cultured for 6 days before being fixed in 100% ice-cold acetone and probed with MAVRIC anti-dsRNA mAbs3,4 (green). Nuclei were stained with Hoechst 33342 (blue). WNVKUN was used as a positive control in the assay. B) Silent mutations introduced into the CFAVic and CxFVic genomes were used to distinguish the infectious clones from wild-type virus.  
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Fig S2: Western blots of CFAV-reactive hybridomas. CFAVic-infected C6/36 lysate (+) or mock-infected lysate (-) was resolved on A) 4-20% Tris-Glycine or B) 4-12% Bis-Tris polyacrylamide gels and transferred to nitrocellulose membranes before being probed with CFAV-reactive mAbs CF3-5B9, CF3-3D1, CF3-5G4, CF3-3E10 or CF3-5B9. C) For controls, WNVKUN-infected C6/36 lysate or mock-infected lysate was resolved on a 4-20% Tris-Glycine polyacrylamide gel, transferred to a nitrocellulose membrane and probed with pan-orthoflavivirus NS1 (4G4)5 or  E (4G2)6 mAbs or WNV prM-specific mAb P10F87. Kaleidoscope protein standards were used as the marker (L).

[image: ]Figure S3

Fig S3: Tissue distribution of CFAVic infection in Ae. aegypti following intrathoracic microinjection. Mosquitoes were microinjected with CFAVic or PBS and incubated for 8 days. Immunofluorescence analysis was performed using anti-CFAV mAbs A) CF3-2D5 or B) CF3-3D1 and Alexa 555-conjugated secondary antibody. Blue, DAPI staining of DNA.
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