[bookmark: _Toc194973583]Table S1: Primer and probe sequences for qPCR and PCR detection of CDV.
	[bookmark: OLE_LINK110]Type
	Target Region
	Primer/Probe
	Sequence (5’-3’)
	Reference 

	qPCR
	87-bp conserved fragment of the N gene
	Forward
	AGCTAGTTTCATCTTAACTATCAAATT
	[31]

	
	
	Reverse
	TTAACTCTCCAGAAAACTCATGC
	

	
	
	TaqMan probe
	FAM-ACC CAA GAG CCG GAT ACA TAG TTT CAA TGC-TAMRA
	

	PCR
	613-bp fragment at the 3’ end of the H gene
	Forward
	TGGTTCACAAGATGGTATTC
	[32]

	
	
	Reverse
	CAACACCACTAAATTGGACT
	




[bookmark: _Toc194973587]Table S2: Reference H gene sequences used to generate phylogenetic relationships among lineages of canine distemper viruses (N/A = not available).
	Lineage
	Accession Number
	Host Species
	Country
	GenBank Date

	America-1
	AY466011
	Raccoon
	N/A
	2004

	America-1
	AY542312
	Raccoon
	USA
	2004

	America-2
	AY649446
	Raccoon
	USA
	2004

	America-2
	AY443350
	Raccoon
	N/A
	2003

	America-2
	AY438597
	Raccoon
	N/A
	2003

	America-2
	AY526496
	Raccoon
	USA
	2004

	America-2
	KJ123771
	Dog
	USA
	2014

	America-3
	JN836734
	Fisher
	USA: CA
	2012

	America-3
	JN836735
	Fisher
	USA: CA
	2012

	America-3
	JN836736
	Fisher
	USA: CA
	2012

	America-3
	AY964110
	Dog
	USA
	2005

	America-4
	KJ747372
	Dog
	USA
	2015

	America-4
	KJ747371
	Fox
	USA
	2015

	America-5
	JF283477
	Dog
	USA
	2016

	Arctic-like
	Z47760
	Dog
	N/A
	1997

	Arctic-like
	DQ226088
	Dog
	Italy
	2006

	Arctic-like
	AY964108
	Dog
	USA
	2005

	Asia-1
	AB212963
	Dog
	Japan
	2006

	Asia-1
	AB025271
	Dog
	Japan
	2002

	Asia-2
	AB040767
	Dog
	Japan
	2002

	Asia-2
	AB212729
	Dog
	Japan
	2005

	Asia-2
	AB025270
	Dog
	Japan
	2002

	Asia-3
	EU743934
	Dog
	China
	2008

	Asia-3
	EU743935
	Fox
	China
	2008

	Asia-4
	JX886782
	Dog
	Thailand
	2013

	Asia-4
	JX886785
	Dog
	Thailand
	2013

	East Africa
	JN812976
	Dog
	Tanzania
	2018

	East Africa
	KC916714
	Golden Jackal
	Tanzania
	2014

	East Africa
	JN812975
	African Lion
	Tanzania
	2018

	Europe
	Z47761
	Dog
	N/A
	1997

	Europe
	AF478544
	Dog
	N/A
	2004

	Europe
	AY386315
	Dog
	N/A
	2003

	European Wildlife
	DQ228166
	Dog
	Italy
	2006

	European Wildlife
	JN153022
	Raccoon
	Germany
	2012

	South America-2
	FJ392651
	Dog
	Argentina
	2008

	South America-3
	KF835420
	Dog
	Colombia
	2014

	South Africa
	FJ461703
	Dog
	South Africa
	2010

	South Africa
	FJ461723
	Dog
	South Africa
	2010

	America-1
	FJ461710
	Vaccine: Virbac/ CanigenDHPPI
	South Africa
	2010

	America-1
	FJ461708
	Vaccine: Galaxy DA2PPV/ Schering Plough/Fort Dodge
	South Africa
	2010

	America-1
	FJ461709
	Vaccine: Nobivac Puppy DP/ Intervet
	South Africa
	2010

	America-1
	EF418782
	Vaccine: Lederle
	N/A
	2007

	America-1
	FJ461701
	Vaccine: Nobivac DHPPI/ Intervet
	South Africa
	2010

	America-1
	Z35493
	Vaccine: Convac
	N/A
	1994

	America-1
	EU143737
	Vaccine: Onderstepoort
	USA
	2007

	America-1
	JN896987
	Vaccine: Snyder Hill
	N/A
	2012

	Rockborn-like
	GU266280
	Vaccine: Rockborn-Candur
	N/A
	2011

	Rockborn-like
	FJ461702
	Vaccine: Vanguard Plus/Pfizer
	South Africa
	2010




[bookmark: _Toc194973588]Table S3: Demographic and clinical characteristics of CDV-positive dogs (N/A = not available).
	[bookmark: OLE_LINK61]CDV strain
	Date
	Gender
	Breed
	Age (month)
	Vaccinated
	Clinical Signs
	Genbank ID
	Lineage 

	CDV-IST-01
	12/17/18
	Female
	Akbash
	2
	No
	[bookmark: _Hlk202267766]Depression, dullness, weight loss, diarrhea, vomiting, dehydration
	PV551141
	Arctic Like

	CDV-IST-02
	12/17/18
	Female
	Golden Retriever
	12
	Yes
	Depression, dullness, weight loss, fever
	PV551142
	Arctic Like

	CDV-IST-03
	12/27/18
	Male
	Poodle
	6
	Yes
	[bookmark: OLE_LINK64]Epilepsy
	PV551143
	Arctic Like

	CDV-IST-04
	1/24/22
	Female
	Chow-Chow
	96
	No
	Depression, weight loss, dehydration
	PV551144
	Arctic Like

	CDV-IST-05
	1/17/18
	Female
	Mix breed
	48
	No
	Depression, weight loss, diarrhea, dyspnea, dehydration, fever
	PV551145
	Arctic Like

	CDV-IST-06
	1/14/19
	Female
	Maltase Terrier
	2.5
	No
	Depression, dullness, weight loss, diarrhea, vomiting, epilepsy, dehydration
	PV551146
	Arctic Like

	CDV-IST-07
	2/4/19
	Female
	Mix breed
	4
	No
	Depression, weight loss, fever
	PV551147
	Arctic Like

	CDV-IST-08
	2/12/19
	Male
	Mix breed
	6
	Yes
	Weight loss, diarrhea, vomiting, dehydration
	PV551148
	Asia-1

	CDV-IST-09
	3/8/19
	Male
	Mix breed
	8
	Yes
	Depression, dullness, diarrhea, epilepsy, 
fever
	PV551149
	Arctic Like

	CDV-IST-10
	3/19/19
	Male
	Irish Terrier
	4
	No
	Depression, dullness, weight loss, epilepsy
	PV551150
	Arctic Like

	CDV-IST-11
	4/12/19
	Female
	Golden Retriever
	3.5
	Yes
	Weight loss, dehydration
	PV551151
	Arctic Like

	CDV-IST-12
	4/15/19
	Female
	Kangal shepherd
	9
	Yes
	Depression, weight loss
	PV551152
	Arctic Like

	CDV-IST-13
	5/13/19
	Female
	Pitbull Terrier
	4
	No
	Weight loss
	PV551153
	Arctic Like

	CDV-IST-14
	5/14/19
	Male
	Mix breed
	12
	No
	Depression, weight loss
	PV551154
	Arctic Like

	CDV-IST-15
	5/16/19
	Female
	Kangal shepherd
	3
	No
	Depression, weight loss, diarrhea, vomit, dehydration
	PV551155
	Arctic Like

	CDV-IST-16
	5/24/19
	Female
	Pitbull Terrier
	3
	No
	Depression, vomiting, dehydration
	PV551156
	Arctic Like

	CDV-IST-17
	5/24/19
	Male
	Belgian Shepherd
	2.5
	Yes
	Depression, weight loss, diarrhea, dehydration
	PV551157
	Arctic Like

	CDV-IST-18
	7/10/19
	Female
	Dogo Argentino
	3.5
	No
	Depression, dullness, weight loss, diarrhea, vomiting, fever
	PV551158
	Arctic Like

	CDV-IST-19
	7/18/19
	Male
	Mix breed
	9
	Yes
	Depression, weight loss, diarrhea, dehydration, fever
	PV551159
	Arctic Like

	CDV-IST-20
	8/21/19
	Male
	Golden Retriever
	2
	No
	Depression, dullness, weight loss
	PV551160
	Arctic Like

	CDV-IST-21
	8/22/19
	Female
	Mix breed
	5
	No
	Weight loss, fever
	PV551161
	Arctic Like

	CDV-IST-22
	9/24/19
	Female
	Mix breed
	24
	No
	Depression, dullness, weight loss, diarrhea, epilepsy, dehydration, fever
	PV551162
	Arctic Like

	CDV-IST-23
	10/1/19
	Male
	Mix breed
	8
	No
	Depression, weight loss, diarrhea, dehydration
	PV551163
	Arctic Like

	CDV-IST-24
	12/10/19
	Male
	Mix breed
	4
	No
	Depression, weight loss, vomiting, dehydration
	PV551164
	Arctic Like

	CDV-IST-25
	1/6/20
	Male
	Mix breed
	6
	No
	Depression, weight loss, diarrhea, vomit, dehydration
	PV551165
	Arctic Like

	CDV-IST-26
	1/27/20
	Male
	Kangal shepherd
	4
	No
	Depression, weight loss, dehydration
	PV551166
	Arctic Like

	CDV-IST-27
	1/29/20
	Male
	Kangal shepherd
	10
	Yes
	Depression, dullness, weight loss, diarrhea, dyspnea, dehydration, fever
	PV551167
	Arctic Like

	CDV-IST-28
	2/4/20
	Male
	American Pitbull
	4
	Yes
	Depression, weight loss, dehydration
	PV551168
	Asia-1

	CDV-IST-29
	3/30/20
	Male
	Spitz
	3
	No
	Asymptomatic
	PV551169
	Asia-1

	CDV-IST-30
	3/3/20
	Male
	Pitbull Terrier
	7
	No
	Depression, weight loss, diarrhea, vomit, dehydration
	PV551170
	Arctic Like

	CDV-IST-31
	6/8/20
	Female
	Golden Retriever
	14
	No
	Depression, dullness, weight loss, epilepsy, 
fever
	PV551171
	Arctic Like

	CDV-IST-32
	2/9/21
	Female
	Golden cocker
	5
	No
	Depression, dullness, weight loss
	PV551172
	Asia-1

	CDV-IST-33
	3/30/21
	Female
	Mix breed
	12
	No
	Depression, weight loss, diarrhea, vomit, dehydration, fever
	PV551173
	Arctic Like

	CDV-IST-34
	5/27/21
	Male
	Mix breed
	8
	No
	Depression, weight loss diarrhea, vomit, dehydration
	PV551174
	Asia-1

	CDV-IST-35
	6/28/21
	Female
	Golden Retriever
	3
	No
	Diarrhea
	PV551175
	Asia-1

	CDV-IST-36
	9/10/21
	Female
	German Shepherd
	3
	No
	Depression, dullness, weight loss, dehydration
	PV551176
	Asia-1

	CDV-IST-37
	10/20/21
	Female
	Kangal shepherd
	2
	Yes
	Depression, weight loss, diarrhea, dehydration
	PV551177
	Asia-1

	CDV-IST-38
	10/20/21
	Female
	Kangal shepherd
	2
	Yes
	Depression, weight loss, diarrhea, dyspnea, dehydration
	PV551178
	Asia-1

	CDV-IST-39
	11/25/21
	Male
	Belgian shepherd
	6
	Yes
	Depression, weight loss, diarrhea, vomiting, fever
	PV551179
	Asia-1

	CDV-IST-40
	11/15/21
	Female
	Mix breed
	12
	No
	Depression, weight loss
	PV551180
	Asia-1

	CDV-IST-41
	11/29/21
	Female
	Mix breed
	3
	No
	Depression
	PV551181
	Arctic Like

	CDV-IST-42
	12/16/21
	Male
	Golden Retriever
	24
	No
	Depression, weight loss, vomiting, dehydration, fever
	PV551182
	Arctic Like

	CDV-IST-43
	1/24/22
	Male
	Mix breed
	24
	Yes
	Asymptomatic
	PV551183
	Arctic Like

	CDV-IST-44
	2/1/22
	Male
	Siberian Husky
	3
	Yes
	Depression, weight loss, diarrhea, vomit, dehydration
	PV551184
	Arctic Like

	CDV-IST-45
	2/28/22
	Male
	Pitbul
	6
	No
	Depression, weight loss, diarrhea, vomit, dehydration
	PV551185
	Asia-1

	CDV-IST-46
	3/9/22
	Male
	Belgian shepherd
	2
	Yes
	Diarrhea, vomit
	PV551186
	Arctic Like

	CDV-IST-47
	3/15/22
	Female
	Labrador Retriever
	36
	No
	Dyspnea
	PV551187
	Arctic Like

	CDV-IST-48
	5/16/22
	Male
	English Setter
	48
	No
	Depression, dehydration
	PV551188
	Europe/South America-1

	CDV-IST-49
	5/16/22
	Male
	Rottweiller
	6
	Yes
	Weight loss, dehydration
	PV551189
	Europe/South America-1

	CDV-IST-50
	5/25/22
	Male
	Pitbull Terrier
	8
	Yes
	Depression, epilepsy, dehydration
	PV551190
	Arctic Like

	CDV-IST-51
	6/20/22
	Male
	Pug
	2
	Yes
	Dyspnea
	N/A
	N/A

	CDV-IST-52
	8/29/22
	Male
	German Shepherd
	4
	Yes
	Depression, weight loss, diarrhea, vomit, dehydration
	N/A
	N/A

	CDV-IST-53
	11/28/22
	Female
	Mix breed
	10
	No
	Asymptomatic
	N/A
	N/A

	CDV-IST-54
	1/9/23
	Female
	Mix breed
	24
	No
	Asymptomatic
	N/A
	N/A

	CDV-IST-55
	1/17/23
	Male
	Pug
	6
	Yes
	Depression, dullness, weight loss
	N/A
	N/A







[bookmark: _Toc194973592]Table S4: Nucleotide homology analysis between the 50 strains in this study and vaccine strains.
	CDV Strains
	[bookmark: OLE_LINK131]Onderstepoort
(D00758)
	Snyder Hill
(GU138403)
	Convac
(Z35493)
	Lederle
(DQ903854)

	CDV-IST-01
	89.57%
	90.38%
	90.38%
	90.38%

	CDV-IST-02
	89.57%
	90.38%
	90.38%
	90.38%

	CDV-IST-03
	89.57%
	90.38%
	90.38%
	90.38%

	CDV-IST-04
	89.57%
	90.38%
	90.38%
	90.38%

	CDV-IST-05
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-06
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-07
	89.57%
	90.38%
	90.38%
	90.38%

	CDV-IST-08
	87.73%
	88.54%
	88.54%
	88.54%

	CDV-IST-09
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-10
	88.95%
	89.77%
	89.77%
	89.77%

	CDV-IST-11
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-12
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-13
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-14
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-15
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-16
	88.95%
	89.97%
	89.77%
	89.77%

	CDV-IST-17
	87.52%
	87.73%
	88.34%
	88.13%

	CDV-IST-18
	89.97%
	90.38%
	90.79%
	90.79%

	CDV-IST-19
	85.07%
	86.09%
	85.68%
	85.88%

	CDV-IST-20
	89.77%
	90.18%
	90.59%
	90.59%

	CDV-IST-21
	89.97%
	90.38%
	90.79%
	90.79%

	CDV-IST-22
	88.34%
	89.16%
	89.16%
	89.16%

	CDV-IST-23
	89.16%
	89.97%
	89.97%
	89.97%

	CDV-IST-24
	89.97%
	90.38%
	90.79%
	90.79%

	CDV-IST-25
	89.77%
	90.18%
	90.59%
	90.59%

	CDV-IST-26
	87.93%
	89.16%
	88.75%
	88.75%

	CDV-IST-27
	87.93%
	89.16%
	88.75%
	88.75%

	CDV-IST-28
	86.09%
	86.91%
	86.91%
	86.91%

	CDV-IST-29
	88.13%
	88.95%
	88.95%
	88.95%

	CDV-IST-30
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-31
	88.95%
	89.16%
	89.57%
	89.57%

	CDV-IST-32
	84.66%
	85.27%
	85.48%
	85.27%

	CDV-IST-33
	87.73%
	88.13%
	88.54%
	88.54%

	CDV-IST-34
	85.48%
	86.29%
	86.29%
	86.29%

	CDV-IST-35
	88.13%
	88.95%
	88.95%
	88.95%

	CDV-IST-36
	88.13%
	88.95%
	88.95%
	88.95%

	CDV-IST-37
	87.93%
	88.75%
	88.75%
	88.75%

	CDV-IST-38
	87.52%
	88.34%
	88.34%
	88.34%

	CDV-IST-39
	88.13%
	88.95%
	88.95%
	88.95%

	CDV-IST-40
	88.13%
	88.95%
	88.95%
	88.95%

	CDV-IST-41
	89.57%
	90.38%
	90.38%
	90.38%

	CDV-IST-42
	89.77%
	90.59%
	90.59%
	90.59%

	CDV-IST-43
	85.07%
	85.88%
	85.88%
	85.88%

	CDV-IST-44
	85.07%
	85.88%
	85.88%
	85.88%

	CDV-IST-45
	88.34%
	89.16%
	89.16%
	89.16%

	CDV-IST-46
	88.95%
	89.77%
	89.77%
	89.77%

	CDV-IST-47
	88.54%
	89.57%
	89.36%
	89.36%

	CDV-IST-48
	90.79%
	91.61%
	91.41%
	91.61%

	CDV-IST-49
	90.79%
	91.61%
	91.41%
	91.61%

	CDV-IST-50
	87.32%
	87.52%
	88.13%
	87.93%



