[bookmark: _GoBack]Supplementary Table 1: List of sequences used in this study
	Accession No
	Host
	State
	Year of collection
	Lineages/Clade

	EPI1341200
	Equus caballus
	Argentina
	2018
	FC-1

	EPI1341205
	Equus caballus
	Argentina
	2018
	FC-1

	EPI1341208
	Equus caballus
	Argentina
	2018
	FC-1

	EPI1341556
	Equus caballus
	Argentina
	2018
	FC-1

	EPI1341694
	Equus caballus
	Argentina
	2018
	FC-1

	EPI1341696
	Equus caballus
	Argentina
	2018
	FC-1

	KR351217
	Equus caballus
	United State of America
	2014
	FC-1

	KR351233
	Equus caballus
	United State of America
	2014
	FC-1

	KR534268
	Equus caballus
	Italy
	2014
	FC-2

	KY241319
	Equus caballus
	France
	2014
	FC-2

	LC728361
	Equus caballus
	Japan
	2022
	FC-1

	MF173124
	Equus caballus
	United State of America
	2016
	FC-1

	MG198999
	Equus caballus
	Montana
	2015
	FC-1

	MG586804
	Equus caballus
	Ireland
	2014
	FC-2

	MG586805
	Equus caballus
	Ireland
	2014
	FC-2

	MG586807
	Equus caballus
	Ireland
	2014
	FC-2

	MG586808
	Equus caballus
	Ireland
	2014
	FC-2

	MG586809
	Equus caballus
	Ireland
	2014
	FC-2

	MG586810
	Equus caballus
	Ireland
	2014
	FC-2

	MG586811
	Equus caballus
	Ireland
	2014
	FC-2

	MG586812
	Equus caballus
	Ireland
	2014
	FC-2

	MG586815
	Equus caballus
	Ireland
	2015
	FC-2

	MH135223
	Equus ferus caballus
	Malaysia
	2015
	FC-1

	MH346560
	Equus caballus
	Chile
	2018
	FC-1

	MH346720
	Equus caballus
	Chile
	2018
	FC-1

	MH347176
	Equus caballus
	Chile
	2018
	FC-1

	MH673717
	Equus caballus
	Uruguay
	2018
	FC-1

	MK089810
	Equus caballus
	Egypt
	2018
	FC-2

	MK089827
	Equus caballus
	Egypt
	2018
	FC-2

	MK089850
	Equus caballus
	Egypt
	2018
	FC-2

	MK215821
	Equus caballus
	China
	2015
	FC-2

	MK501760
	Equus caballus
	Paris
	2018
	FC-1

	MK501762
	Equus caballus
	France
	2018
	FC-1

	MK517574
	Equus africanus asinus
	Nigeria
	2019
	FC-1

	MK517575
	Equus africanus asinus
	Nigeria
	2019
	FC-1

	MK517576
	Equus caballus
	Sokoto
	2019
	FC-1

	MK517577
	Equus caballus
	Nigeria
	2019
	FC-1

	MK517579
	Equus caballus
	Sokoto
	2019
	FC-1

	MK517580
	Equus caballus
	Nigeria
	2019
	FC-1

	MK517582
	Equus caballus
	Nigeria
	2019
	FC-1

	MK517583
	Equus caballus
	Nigeria
	2019
	FC-1

	MT212109
	Equus ferus caballus
	United State of America
	2018
	FC-1

	MT227128
	Equus africanus asinus
	Nigeria
	2018
	FC-1

	MT227130
	Equus africanus asinus
	Nigeria
	2018
	FC-1

	MT272434
	Equus africanus asinus
	Nigeria
	2019
	FC-1

	MT395356
	Equus africanus asinus
	Senegal
	2019
	FC-1

	MT395358
	Equus africanus asinus
	Senegal
	2019
	FC-1

	MT395359
	Equus africanus asinus
	Senegal
	2019
	FC-1

	MT664747
	Equus caballus
	China
	2018
	FC-1

	MT664750
	Equus  ferus przewalskii
	China
	2018
	FC-1

	MW255300
	Equus caballus
	Saudi Arabia
	2019
	FC-1

	MW585037
	Equus caballus
	United State of America
	2016
	FC-1

	MW585040
	Equus caballus
	United State of America
	2016
	FC-1

	MW585043
	Equus caballus
	United State of America
	2017
	FC-1

	MW585050
	Equus caballus
	United State of America
	2017
	FC-1

	MZ364004
	Equus caballus
	Poland
	2018
	FC-1

	OP467551
	Equus caballus
	Chile
	2018
	FC-1

	OQ379763
	Equus caballus
	United State of America
	2016
	FC-1

	OQ379795
	Equus caballus
	United Kingdom
	2019
	FC-1

	OQ379891
	Equus ferus caballus
	United Kingdom
	2019
	FC-1

	OQ379899
	Equus ferus caballus
	United Kingdom
	2019
	FC-1

	OQ426548
	Equus caballus
	United State of America
	2020
	FC-1

	OQ426556
	Equus caballus
	United State of America
	2021
	FC-1

	OQ427067
	Equus caballus
	United State of America
	2022
	FC-1

	OQ427075
	Equus caballus
	United State of America
	2022
	FC-1

	OQ427091
	Equus ferus caballus
	United State of America
	2020
	FC-1

	OR405054
	Equus caballus
	Algeria
	2021
	FC-1

	OR405055
	Equus caballus
	Algeria
	2021
	FC-1

	OR405056
	Equus caballus
	Algeria
	2021
	FC-1

	OR775767
	Equus africanus asinus
	Abakaliki
	2022
	FC-1

	OR778076
	Equus africanus asinus
	Abakaliki
	2022
	FC-1

	PP927250
	Equus ferus caballus
	Devon
	2023
	FC-1

	PP927338
	Equus ferus caballus
	Florida
	2020
	FC-1

	PP927618
	Equus ferus caballus
	United Kingdom
	2023
	FC-1

	PP927730
	Equus ferus caballus
	WestSussex
	2023
	FC-1

	PP936152
	Equus ferus caballus
	United Kingdom
	2018
	FC-1

	PQ111219
	Equus ferus caballus
	Massachusetts
	2020
	FC-1

	PQ111347
	Equus ferus caballus
	Texas
	2018
	FC-1

	PQ111371
	Equus ferus caballus
	Washington
	2018
	FC-1

	PQ111379
	Equus ferus caballus
	Wisconsin
	2018
	FC-1

	PQ131256
	Equus caballus
	Cheshire
	2018
	FC-1

	MT227128
	Equus africanus asinus
	Niger
	2018
	FC-1

	MH346560
	Equus caballus
	Chile
	2018
	FC-1

	OP467551
	Equus caballus
	Chile
	2018
	FC-1

	KP202378 
	Equus caballus
	South Kazakhstan
	2012
	FC-2

	EU794495
	Equus caballus
	Gansu
	2008
	FC-2

	KR534268
	Equus caballus
	Italy
	2014
	FC-2

	MF067527
	Equus caballus
	Ankara
	2013
	FC-2

	KC871552
	Equus caballus
	Cork
	2012
	FC-2

	KF026389
	Equus caballus
	Devon
	2011
	FC-2

	KF026390
	Equus caballus
	Devon
	2011
	FC-2

	KJ643904 
	Equus caballus
	Fontainebleau
	1979
	Pre-Divergent

	KJ643908 
	Equus caballus
	NewMarket
	1979
	Pre-Divergent

	CY096891
	Equus caballus
	NewMarket
	1979
	Pre-Divergent

	KF435057
	Equus caballus
	Detroit
	1964
	H7N7 Out group

	L39914
	Equus caballus
	Kentucky
	1994
	Eurasian

	MG586815
	Equus caballus
	Kilkenny
	2015
	FC-2

	MG586810
	Equus caballus
	Kilkenny
	2014
	FC-2

	MG586809
	Equus caballus
	Clare
	2014
	FC-2

	MG586808
	Equus caballus
	Kildare
	2014
	FC-2

	MG586807 
	Equus caballus
	Clare
	2014
	FC-2

	MG586805 
	Equus caballus
	Tipperary
	2014
	FC-2

	MG586804 
	Equus caballus
	Meath
	2014
	FC-2

	MH135223 
	Equus caballus
	Malaysia
	2015
	FC-1

	KR351217 
	Equus caballus
	Tennessee
	2014
	FC-1

	MF173124
	Equus caballus
	Georgia
	2016
	FC-1

	OQ427067
	Equus caballus
	Florida
	2022
	FC-1

	OQ427075
	Equus caballus
	Missouri
	2022
	FC-1

	X95637 
	Equus caballus
	Ibadan
	1991
	Eurasian

	DQ124192 
	Equus caballus
	Ohio
	2003
	FC-1

	EU794527
	Equus caballus
	Mongolia
	2008
	FC-2

	FJ195395 
	Equus caballus
	Richmond
	2007
	FC-2

	CY032341
	Equus caballus
	Italy
	1992
	Eurasian

	JQ955607
	Equus caballus
	Nador
	1997
	Eurasian

	ON797670
	Equus caballus
	South Africa
	2003
	FC-1

	CY032953 
	Equus caballus
	Johannesburg
	1986
	Pre-Divergent

	MT227130
	Equus africanus asinus
	Niger
	2019
	FC-1



















Supplementary Table 2: Cycled Threshold of RT-qPCR Result for Matrix Gene
	S/n
	Colour
	Name
	Type
	Ct
	Host

	1
	[image: ]
	 NFW	
	Negative Control
	-
	N/A

	2
	[image: ]
	VRD/22/502/EB/H/243  	
	Unknown
	-
	Horse

	3
	[image: ]
	VRD/22/502/EB/DNK/244 
	Unknown
	  37.68
	Donkey


	4
	[image: ]
	VRD/22/502/EB/DNK/245 
	Unknown
	-
	Donkey


	5
	[image: ]
	VRD/22/502/EB/H/246 
	Unknown
	  38.77
	Horse

	6
	[image: ]
	VRD/22/502/EB/DNK/247 
	Unknown
	-
	Donkey


	7
	[image: ]
	VRD/22/502/EB/DNK/248 
	Unknown
	-
	Donkey


	8
	[image: ]
	VRD/22/502/EB/DNK/249   
	Unknown
	  23.87
	Donkey


	9
	[image: ]
	VRD/22/502/EB/DNK/250  
	Unknown
	 31.88
	Donkey


	10
	[image: ]
	VRD/22/502/EB/DNK/251
	Unknown
	-
	Donkey


	11
	[image: ]
	POS CONTROL
	 Positive Control  
	  18.66
	N/A

	12
	[image: ]
	EXT POS cONTROL
	 Positive Control  
	 20.09
	N/A

	13
	[image: ]
	NTC
	  NTC
	-
	N/A


Legend:
NEG (NTC) - Sample canceled due to NTC Threshold.
NEG (R. Eff) - Sample canceled as efficiency less than reaction efficiency threshold.
DNK- Donkey; H-Horse; Pos- Positive Control; - means no amplification, N/A- Not applicable


Supplementary Table 3: Cycled Threshold of RT-qPCR Result for N8 Gene
	S/n
	Colour	
	Name	
	Type	
	Ct
	Host

	1
	[image: ]
	VRD/22/502/EB/DNK/249
	Unknown	
	23.02
	Donkey


	2
	[image: ]
	VRD/22/502/EB/DNK/250
	Unknown	
	27.11
	Donkey


	3
	[image: ]
	H5N8 POS
	Positive Control
	20.63
	N/A

	4
	[image: ]
	H5N8 EXT POS
	Positive Control
	17.64
	N/A

	5
	[image: ]
	NTC
	NTC
	-
	N/A


Legend:
NEG (NTC) - Sample canceled due to NTC Threshold.
NEG (R. Eff) - Sample canceled as efficiency less than reaction efficiency threshold.
Pos- Positive Control.
- means no amplification
N/A- Not applicable



Supplementary Table 4: Molecular clock regression statistics
	Clock model
	No. of  tips
	Substitution rate (subs/site/year)
	 R2
	Residual mean squared
	Intercept


	Global	
	81
	2.050 × 10-3
	0.513
	2.101× 10-5	
	1995.586



A root-to-tip regression analysis under a global molecular clock model was performed using 81 sequences. The estimated substitution rate was 2.05 × 10⁻³ substitutions per site per year, with a coefficient of determination (R² = 0.513), indicating a moderate clock-like signal in the data. The residual mean squared error was 2.10 × 10⁻⁵, and the estimated intercept corresponded to the year 1995.6, suggesting the most recent common ancestor (tMRCA) of the dataset dates approximately to 1995.


















Supplementary Table 5: Result of bayesian stochastic search variable selection (BSSVS) used n this study
	FROM
	TO
	BF
	PP

	ARG
	SEN
	3.234338242680958
	0.19156024430871735

	ARG
	SAUDI
	26.783330483613486
	0.6624097723486951

	ARG
	NGR
	40.678901235618435
	0.8772345689510674

	ARG
	DEVO
	1.8308671020446103
	0.11826762909494726

	USA
	IRE
	1.0355617078430928
	0.07051637978900611

	USA
	CHIL
	6.175454011298946
	0.31149361465852304

	UK
	ALG
	22.3967416912275223
	0.64936146585230428

	USA
	WESTS
	8.658113944236009
	0.38811771238201

	ITALY
	JAPAN
	3.0168470703374557
	0.1810105496946141

	ITALY
	SEN
	8.658113944236009
	0.38811771238201

	ITALY
	ABA
	3.199620936753322
	0.18989450305385897

	ITALY
	WESTS
	2.1289552658861495
	0.13492504164353136

	ITALY
	MASS
	21.319387867792837
	0.6096612992781788

	ITALY
	TEX
	2.0784792577628433
	0.13214880621876737

	FRAN
	URU
	10.05639487302116
	0.42420877290394227

	FRAN
	POL
	10.171250685746356
	0.4269850083287063

	FRAN
	WESTS
	5.231392159643789
	0.27706829539144917

	FRAN
	TEX
	2.717246083331787
	0.1660188784008884

	JAPAN
	WESTS
	10.61804319870283
	0.4375347029428095

	JAPAN
	TEX
	2.7390688712741755
	0.167129372570794

	MONTA
	URU
	2.7719123857926795
	0.1687951138256524

	MONTA
	EGY
	4.573558104376297
	0.2509716823986674

	MONTA
	CHINA
	5.496082398425609
	0.2870627429205997

	MONTA
	UK
	2.149236499998419
	0.13603553581343697

	IRE
	WESTS
	4.177109888759858
	0.23431426985008327

	IRE
	WISCO
	57.60630184277335
	0.8084397556912826

	MALAY
	URU
	2.5554093237062983
	0.1576901721265963

	IRE
	EGY
	22.87819467646678
	0.6263187118267629

	CHIL
	WESTS
	47.50281835315827
	0.7767906718489728

	URU
	EGY
	46.90032906028519
	0.7745696835091616

	URU
	CHINA
	4.1127061504570435
	0.23153803442531928

	URU
	POL
	12.173023421814062
	0.4714047751249306

	URU
	WESTS
	5.768299373855253
	0.29705719044975015

	URU
	TEX
	6.650213439587954
	0.32759578012215435

	EGY
	CHINA
	12.309363803520892
	0.47418101054969464

	PARIS
	TEX
	13.574264337061456
	0.498611882287618

	NIG
	SEN
	16.04021625830428
	0.5402554136590783

	SOK
	TEX
	40.6180814336053
	0.7484730705163798

	NGR
	NIG
	25.003253581100843
	0.6468628539700166

	SEN
	SAUDI
	114.38854375727128
	0.8933925596890616

	NIG
	ABA
	20.35205086250232
	0.5985563575791227

	SEN
	MASS
	4.533121559307135
	0.249305941143809

	SAUDI
	DEVO
	24569.720772226847
	0.9994447529150472

	POL
	WESTS
	5.661522461262007
	0.29317046085508053

	POL
	TEX
	3.5293099952340734
	0.2054414214325375

	ALG
	WESTS
	19.259620477411183
	0.5852304275402554

	FLOR
	TEX
	6.650213439587954
	0.32759578012215435

	FLOR
	WASH
	11.772461866044566
	0.4630760688506385

	FLOR
	CHES
	11.693836175097648
	0.4614103275957801

	WESTS
	TEX
	5.362816083308081
	0.28206551915602446

	WESTS
	WISCO
	3.7975437831057945
	0.21765685730149917

	TEX
	WASH
	9.762889047588544
	0.4169905607995558

	TEX
	WISCO
	0.2863062700215396
	0.020544142143253747

	TEX
	CHES
	8.066913622212281
	0.3714602998334259

	WASH
	CHES
	11.563868579976845
	0.4586340921710161


Legend: BF = Bayes factor; PP = Posterior probability.


Supplementary table 6: Putative  N-glycosylation sites by position for HA in some selected Fc-1

	Position in alignment
	6    16   23   37   53   68    78    118    180   238   300   436       498


	A/equine/Ebonyi/Nigeria/249/2022
	N      .      .     .      .       .	    .	       N        .        N       .        N           .

	A/equine/Ebonyi/Nigeria/250/2022	
	N      .      .     .      .       .	    .	       N        .        N       .        N           .

	A/equine/South Africa/04/2003
	N     N      .     .      .       .      .	    N	    .        N       .        N         .

	A/equine/Ohio/1/2003
	.        .      N    N    N     N     N	 .         N       N       .       N          .

	A/equine/Curico/RO3B/2018
	.        .      N    N    N      N      .	  .         N       .       N         .         N

	A/equine/Santiago/TT11A/2018
	.        .      N    N    N      N      .     .         N       .       N          .         N

	A/donkey/Nigeria/VRD19_ZM20_2019
	.        .      N    N    N      N      .     .         N       .       N          .         N

	A/equine/Georgia/121362-16/2016
	.        .      N    N     N     N     N	 .   	    N	       .       N          .         N

	A/equine/Tennessee/27A/2014
	.        .      N    N     N     N     N    .   	   N	  .       N          .         N

	A/equine/Texas/1/2020
	.        .      N    N     N     N      .	 .	    N        .        N         .         N

	A/equine/Missouri/1/2022
	.        .      N    N     N     N      .     .	    N        .       N         .         N

	A/equine/Florida/2/2022
	.        .      N    N     N     N      .     .	    N        .       N         .         N



Legend: N = N-linked glycosylation; “.” = no N-linked glycosylation at that position
Residue numbering is based on the mature sequence of HA1 across sequences from this study for a set mutations shown to cause phenotypic differences. 


















Supplementary Table 7: Putative N-glycosylation sites by position for NA in some selected FC-1

	Position in alignment
	7     38    39    47    54     67     68    79     84    144     207	    268	 293      398


	A/equine/Ebonyi/Nigeria/249/2022
	.      .	   .	.         .        .        .      .       .         .	   .	    .           .            .	

	A/equine/Ebonyi/Nigeria/250/2022	
	.      .	   .	.         .        .        .      .        .        .	   .	    .           .            .

	A/equine/South Africa/04/2003
	.      .	   .	.         .        .        .      N      .        .	   .	    .           .            .

	A/equine/Ohio/1/2003
	.      .       N      .         N      N	    .      N      N       N         .            .         N         N

	A/equine/Curico/RO3B/2018
	.      .	   .	.         .        .        .      .       .         .	   .	    .           .            .	

	A/equine/Santiago/TT11A/2018
	.      .	   .	.         .        .        .      .        .        .	   .	    .           .            .

	A/donkey/Nigeria/VRD19_ZM20_2019
	.      .	   .	.         .        .        .      .       .         .	   .	    .           .            .	

	A/equine/Georgia/121362-16/2016
	.      .	   .	.         .        .        .      .        .        .	   .	    .           .            .

	A/equine/Tennessee/27A/2014
	N    N	   .       N        .        .       N     .        .         .         .           .           N	    N	

	A/equine/Texas/1/2020
	.      .	   .	.         .        .        .      .       .         .	   .	    .           .            .	

	A/equine/Missouri/1/2022
	.      .	   .	.         .        .        .      .        .        .	   .	    .           .            .

	A/equine/Florida/2/2022
	.      .	   .	.         .        .        .      .       .         .	   .	    .           .            .	


 


Legend: N = N-linked glycosylation; “.” = no N-linked glycosylation at that position
Residue numbering is based on the mature sequence of HA1 across sequences from this study for a set mutations shown to cause phenotypic differences. 
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