Supplementary Table 1
Evolutionary distances analysis between study isolates, other Egyptian isolates, and most commonly used ND vaccines based on complete F protein gene sequence.
The number of base substitutions per site from averaging all sequence pairs is shown. Analysis was conducted using the Maximum composite Likelihood model.
28 nucleotide sequences represent the full-length F protein gene of study isolates (n=6), other Egyptian isolates (n=17), and most commonly used ND vaccines (n=5). Evolutionary analyses were conducted in MEGA6.
	F protein gene
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	
	No. of base substitutions per site

	1
	JF950510.1_LaSota
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	KM056356.1_Avinew
	0.11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Y18898.1_Clone_30
	0.00
	0.11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	AF309418.1_HB1
	0.01
	0.11
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	AY935499.2_I-2
	0.13
	0.04
	0.13
	0.13
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	KY075882.1_NDV/chicken/Egypt/Damietta9/2016
	0.20
	0.16
	0.20
	0.19
	0.18
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	MK673139.1_chicken/Egypt/Sohag/66/1030/2011
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	MG717684.1_NDV/teal/Egypt/SDU-3/2016
	0.19
	0.16
	0.19
	0.19
	0.18
	0.01
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	MG717686.1NDV/teal/Egypt/SDU-4/2016
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	MW285792.1_NDV/Chicken/Egypt/AR2178-14/2013
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.01
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	MG717683.1_NDV/quail/Egypt/SDU-2/2016
	0.19
	0.16
	0.19
	0.19
	0.18
	0.01
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	MK495900.1_Chicken/Egypt/Luxor/2012/23
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	MK495901.1_Chicken/Egypt/Luxor/2012/24
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	MK495893.1_Chicken/Egypt/Luxor/2012/15
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	MK495886.1_Chicken/Egypt/Luxor/2012/5
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	MK495896.1_Chicken/Egypt/Luxor/2012/18
	0.20
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	MK005975.1_chicken/Egypt/Sohag/1/1012/2011
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.01
	0.00
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	0.01
	
	
	
	
	
	
	
	
	
	
	
	

	18
	KY075881.1_NDV/chicken/Egypt/Ismailia8/2016
	0.20
	0.16
	0.20
	0.19
	0.18
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	
	

	19
	MK495907.1_Chicken/Egypt/Qena/2012/3
	0.20
	0.16
	0.19
	0.19
	0.18
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	

	20
	MG717686.1_NDV/teal/Egypt/SDU-4/2016
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	
	
	
	
	
	
	
	
	

	21
	MK495903.1_Chicken/Egypt/Luxor/2012/26
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	
	
	
	
	
	
	
	

	22
	MK495904.1_Chicken/Egypt/Luxor/2012/27
	0.19
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	
	
	
	
	
	
	

	23
	MZ826277 CK/Egypt/FAY-ZU/Dec-2019
	0.20
	0.17
	0.20
	0.20
	0.18
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	
	
	
	
	
	

	24
	MZ826278 CK/Egypt/GIZ-ZU/Feb-2020
	0.20
	0.16
	0.19
	0.19
	0.18
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	
	
	
	
	

	25
	MZ826279 CK/Egypt/FAY-ZU/Apr-2020
	0.20
	0.16
	0.20
	0.19
	0.18
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	
	
	
	

	26
	MZ826280 CK/Egypt/BENI-ZU/Oct-2020
	0.20
	0.16
	0.19
	0.19
	0.18
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	
	
	

	27
	MZ826281 CK/Egypt/MON-ZU/Nov-2020
	0.19
	0.15
	0.19
	0.19
	0.16
	0.04
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.04
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	0.03
	
	

	28
	MZ8262782 CK/Egypt/FAY-ZU/Nov-2020
	0.20
	0.16
	0.19
	0.19
	0.17
	0.01
	0.00
	0.00
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.01
	0.00
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	0.01
	0.01
	0.00
	0.00
	0.03
	








Supplementary Table 2
[bookmark: _Hlk80490215]Evolutionary distances analysis between study isolates, other Egyptian isolates, and most commonly used ND vaccines based on complete HN protein gene sequence.
The number of base substitutions per site from averaging all sequence pairs is shown. Analysis was conducted using the Maximum composite Likelihood model.  
28 nucleotide sequences represent the full-length HN protein gene of study isolates (n=6), other Egyptian isolates (n=17), and most commonly used ND vaccines (n=5).  Evolutionary analyses were conducted in MEGA6..
	HN protein gene
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21
	22
	23
	24
	25
	26
	27
	28

	
	No. of base substitutions per site

	1
	JF950510.1_LaSota
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	KM056356.1_Avinew
	0.11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	Y18898.1_Clone_30
	0.00
	0.11
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	AF309418.1_HB1
	0.01
	0.11
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	AY935499.2_I-2
	0.13
	0.05
	0.13
	0.12
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	MG717686.1_NDV/teal/Egypt/SDU-4/2016
	0.23
	0.18
	0.23
	0.23
	0.19
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	MG717683.1_NDV/quail/Egypt/SDU-2/2016
	0.23
	0.18
	0.23
	0.23
	0.18
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	MK495908.1_Chicken/Egypt/Qena/2012/4
	0.24
	0.19
	0.24
	0.24
	0.19
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	MK673139.1_chicken/Egypt/Sohag/66/1030/2011
	0.23
	0.18
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	MK495885.1_Chicken/Egypt/Luxor/2012/4
	0.24
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	11
	MK495906.1_Chicken/Egypt/Qena/2012/2
	0.24
	0.19
	0.23
	0.23
	0.19
	0.01
	0.01
	0.00
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	12
	MK495883.1_Chicken/Egypt/Luxor/2012/2
	0.24
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	13
	MK495888.1_Chicken/Egypt/Luxor/2012/8
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	14
	MK495897.1_Chicken/Egypt/Luxor/2012/19
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	15
	MW285792.1_NDV/Chicken/Egypt/AR2178-14/2013
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	16
	MK495903.1_Chicken/Egypt/Luxor/2012/26
	0.23
	0.18
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	
	

	17
	MK495904.1_Chicken/Egypt/Luxor/2012/27
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	
	

	18
	MK495909.1_Chicken/Egypt/Aswan/2013/1
	0.23
	0.18
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	
	

	19
	MK495901.1_Chicken/Egypt/Luxor/2012/24
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	
	

	20
	MK495902.1_Chicken/Egypt/Luxor/2012/25
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	
	

	21
	MK495907.1_Chicken/Egypt/Qena/2012/3
	0.23
	0.19
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	
	

	22
	MG717684.1_NDV/teal/Egypt/SDU-3/2016
	0.23
	0.18
	0.23
	0.23
	0.19
	0.00
	0.01
	0.01
	0.01
	0.00
	0.01
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00
	
	
	
	
	
	
	

	23
	MZ826283_CK/Egypt/FAY-ZU/Dec-2019
	0.23
	0.19
	0.23
	0.23
	0.19
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	
	
	
	
	
	

	24
	MZ826284_CK/Egypt/GIZ-ZU/Feb-2020
	0.23
	0.19
	0.23
	0.23
	0.19
	0.01
	0.01
	0.02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	
	
	
	
	

	25
	MZ826285_CK/Egypt/FAY-ZU/Apr-2020
	0.23
	0.19
	0.23
	0.23
	0.19
	0.01
	0.02
	0.02
	0.01
	0.01
	0.02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	
	
	
	

	26
	MZ826286_CK/Egypt/BENI-ZU/Oct-2020
	0.23
	0.19
	0.23
	0.23
	0.19
	0.01
	0.02
	0.02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01
	
	
	

	27
	MZ826287_CK/Egypt/MON-ZU/Nov-2020
	0.23
	0.19
	0.23
	0.23
	0.19
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.01
	0.01
	0.01
	
	

	28
	MZ826288_CK/Egypt/FAY-ZU/Nov-2020
	0.23
	0.19
	0.23
	0.23
	0.19
	0.01
	0.02
	0.02
	0.02
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.01
	0.00
	0.00
	0.01
	0.00
	0.01
	



