Table 1S. Estimates of evolutionary divergence (%) between Babesia spp. sequences from this (►) and other studies, using the Kimura 2‐parameter model.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	►Babesia sp. isolate BSP1 (badger, Spain)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	►Babesia sp. isolate BSP3 (badger, Spain)
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	KT223484 Babesia sp. badger type A (badger, Spain)
	0.0
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	MT077002 Babesia sp. (badger, United Kingdom)
	0.0
	0.0
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	KT223485 Babesia sp. badger type B (badger, Spain)
	5.9
	5.8
	2.9
	3.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	MG799846 Babesia sp. badger type B (badger, China)
	6.3
	6.2
	2.9
	3.6
	0.2
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	MT509981 Babesia vulpes (dog, Russia)
	2.7
	2.2
	0.9
	1.5
	2.1
	2.5
	
	
	
	
	
	
	
	
	
	
	
	

	8
	MK585200 Babesia vulpes (dog, Spain)
	2.0
	1.7
	2.2
	1.4
	3.4
	3.6
	0.2
	
	
	
	
	
	
	
	
	
	
	

	9
	MK957183 Babesia vulpes (fox, Iraq)
	2.0
	1.7
	1.3
	1.5
	3.9
	4.2
	0.2
	0.0
	
	
	
	
	
	
	
	
	
	

	10
	►Babesia vulpes isolate BV1 (fox, Spain)
	2.0
	2.3
	2.0
	2.0
	4.8
	5.1
	0.3
	0.0
	0.0
	
	
	
	
	
	
	
	
	

	11
	►Babesia vulpes isolate BV2 (fox, Spain)
	3.1
	2.2
	2.2
	2.7
	5.2
	5.5
	0.0
	0.3
	0.3
	0.4
	
	
	
	
	
	
	
	

	12
	►Babesia vulpes isolate BV3 (fox, Spain)
	3.1
	2.2
	2.2
	2.7
	5.2
	5.5
	0.0
	0.3
	0.3
	0.4
	0.0
	
	
	
	
	
	
	

	13
	KJ956782 Babesia sp. MML-2014 (fox, Israel)
	21.5
	21.1
	13.6
	12.2
	15.2
	16.2
	12.8
	15.4
	16.4
	22.3
	21.4
	21.0
	
	
	
	
	
	

	14
	MK957184 Babesia sp. (golden jackal, Iraq)
	21.5
	21.1
	16.9
	17.0
	21.8
	22.2
	17.1
	17.4
	17.7
	22.3
	21.4
	21.0
	0.0
	
	
	
	
	

	15
	►Babesia sp. isolate BSP2 (wild cat, Spain)
	20.9
	25.3
	20.9
	20.9
	26.2
	26.8
	21.3
	21.8
	21.8
	21.8
	25.7
	25.1
	1.3
	1.3
	
	
	
	

	16
	KF270672 Babesia sp. (hyena, Zambia)
	23.5
	22.8
	9.7
	12.8
	11.4
	11.6
	9.9
	15.8
	17.3
	24.4
	23.2
	22.7
	3.3
	4.4
	4.1
	
	
	

	17
	KX218431 Babesia sp. (African lion, Botswana)
	22.7
	21.3
	14.2
	13.0
	15.5
	15.2
	13.1
	15.8
	17.6
	24.2
	22.1
	21.7
	2.4
	4.9
	5.3
	2.8
	
	

	18
	GQ411405 Babesia lengau (cheetah, South Africa)
	22.7
	21.3
	14.0
	12.4
	15.3
	16.0
	12.8
	15.4
	17.2
	24.2
	22.1
	21.7
	3.0
	4.9
	5.3
	2.5
	0.1
	













Table 2S. Estimates of evolutionary divergence (%) between Hepatozoon canis sequences from this (►) and other studies, using the Kimura 2‐parameter model.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18

	1
	►Hepatozoon canis isolate HC1 (fox. Spain)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	►Hepatozoon canis isolate HC2 (fox. Spain)
	0.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	►Hepatozoon canis isolate HC3 (beech marten. Spain)
	0.9
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	►Hepatozoon canis isolate HC4 (fox. Spain)
	0.9
	0.6
	0.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	►Hepatozoon canis isolate HC5 (fox. Spain)
	1.2
	0.9
	0.9
	0.3
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	►Hepatozoon canis isolate HC6 (fox. Spain)
	0.0
	0.0
	0.0
	0.3
	0.6
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	►Hepatozoon canis isolate HC7 (fox. Spain)
	0.3
	0.6
	0.6
	0.0
	0.3
	0.3
	
	
	
	
	
	
	
	
	
	
	
	

	8
	►Hepatozoon canis isolate HC8 (fox. Spain)
	0.0
	0.6
	0.6
	0.3
	0.6
	0.0
	0.0
	
	
	
	
	
	
	
	
	
	
	

	9
	►Hepatozoon canis isolate HC9 (fox. Spain)
	0.0
	0.9
	0.9
	0.6
	0.9
	0.0
	0.0
	0.0
	
	
	
	
	
	
	
	
	
	

	10
	►Hepatozoon canis isolate HC10 (fox. Spain)
	0.6
	0.9
	0.9
	0.3
	0.3
	0.3
	0.0
	0.0
	0.3
	
	
	
	
	
	
	
	
	

	11
	►Hepatozoon canis isolate HC11 (fox. Spain)
	0.3
	0.6
	0.6
	0.3
	0.6
	0.0
	0.0
	0.0
	0.3
	0.0
	
	
	
	
	
	
	
	

	12
	►Hepatozoon canis isolate HC12 (fox. Spain)
	0.0
	0.3
	0.3
	0.0
	0.3
	0.0
	0.0
	0.0
	0.0
	0.0
	0.0
	
	
	
	
	
	
	

	13
	►Hepatozoon canis isolate HC13 (fox. Spain)
	0.9
	0.9
	0.9
	0.3
	0.0
	0.6
	0.3
	0.3
	0.6
	0.0
	0.3
	0.3
	
	
	
	
	
	

	14
	►Hepatozoon canis isolate HC14 (beech marten. Spain)
	0.8
	0.0
	0.0
	0.8
	1.7
	0.0
	0.8
	0.0
	0.8
	0.8
	0.0
	0.0
	1.7
	
	
	
	
	

	15
	►Hepatozoon canis isolate HC15 (fox. Spain)
	2.6
	1.7
	1.7
	0.8
	0.0
	1.7
	0.8
	0.9
	1.7
	0.0
	0.8
	0.9
	0.0
	0.4
	
	
	
	

	16
	KP216425 Hepatozoon canis (fox. Bosnia and Herzegovina)
	0.9
	0.9
	0.9
	0.3
	0.0
	0.6
	0.3
	0.3
	0.6
	0.0
	0.3
	0.3
	0.0
	1.0
	0.0
	
	
	

	17
	MN791089 Hepatozoon canis (wolf. Germany)
	1.2
	0.9
	0.9
	0.3
	0.0
	0.6
	0.3
	0.6
	0.9
	0.3
	0.6
	0.3
	0.0
	0.7
	0.0
	0.0
	
	

	18
	MN628329 Hepatozoon canis (dog. India)
	0.9
	1.2
	1.2
	0.6
	0.3
	0.6
	0.3
	0.3
	0.6
	0.0
	0.3
	0.3
	0.0
	0.9
	0.0
	0.0
	0.2
	













Table 3S. Estimates of evolutionary divergence (%) between Hepatozoon felis and H. martis sequences from this (►) and other studies, using the Kimura 2‐parameter model.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15
	16
	17
	18
	19
	20
	21

	1
	►Hepatozoon felis isolate HF1 (wild cat, Spain)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	►Hepatozoon felis isolate HF2 (wild cat, Spain)
	0.9
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	►Hepatozoon felis isolate HF3 (wild cat, Spain)
	0.0
	0.8
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	AY628681 Hepatozoon felis (cat, Spain)
	0.0
	0.9
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5
	MG386483 Hepatozoon felis (cat, Angola)
	0.0
	0.9
	0.0
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6
	MN793001 Hepatozoon ingwe (African leopard, South Africa)
	0.6
	0.3
	0.7
	0.7
	0.6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7
	MF614156 Hepatozoon felis (wild cat, Bosnia and Herzegovina)
	0.9
	0.6
	0.5
	0.9
	0.9
	0.4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8
	MN793002 Hepatozoon luiperdjie (African leopard, South Africa)
	2.8
	2.2
	1.1
	1.3
	2.8
	0.8
	1.5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9
	KX757032 Hepatozoon silvestris (wild cat, Bosnia and Herzegovina)
	3.8
	3.4
	2.6
	2.1
	3.8
	1.4
	2.6
	1.3
	
	
	
	
	
	
	
	
	
	
	
	
	

	10
	►Hepatozoon martis isolate HM1 (wild cat, Spain)
	2.5
	0.9
	4.4
	2.5
	2.5
	1.8
	2.2
	2.8
	3.8
	
	
	
	
	
	
	
	
	
	
	
	

	11
	►Hepatozoon martis isolate HM2 (beech marten, Spain)
	2.5
	0.9
	4.4
	2.5
	2.5
	1.8
	2.2
	2.8
	4.1
	0.3
	
	
	
	
	
	
	
	
	
	
	

	12
	►Hepatozoon martis isolate HM3 (beech marten, Spain)
	3.1
	1.5
	6.3
	3.1
	3.1
	2.5
	2.8
	3.4
	4.4
	0.3
	0.6
	
	
	
	
	
	
	
	
	
	

	13
	►Hepatozoon martis isolate HM4 (badger, Spain)
	3.1
	1.5
	6.3
	3.1
	3.1
	2.5
	2.8
	3.4
	4.4
	0.3
	0.6
	0.0
	
	
	
	
	
	
	
	
	

	14
	►Hepatozoon martis isolate HM5 (badger, Spain)
	6.3
	4.4
	3.7
	3.7
	6.3
	2.6
	3.6
	2.6
	3.5
	0.8
	1.7
	0.0
	0.0
	
	
	
	
	
	
	
	

	15
	►Hepatozoon martis isolate HM6 (beech marten, Spain)
	6.3
	4.4
	3.7
	3.7
	6.3
	2.6
	3.6
	2.6
	3.5
	0.8
	1.7
	0.0
	0.0
	0.0
	
	
	
	
	
	
	

	16
	KU198330 Hepatozoon sp. (badger, Spain)
	3.1
	1.5
	3.7
	2.8
	3.1
	1.5
	1.8
	1.8
	3.0
	0.3
	0.6
	0.0
	0.0
	0.0
	0.0
	
	
	
	
	
	

	17
	EF222257 Hepatozoon sp. (pine marten, Spain)
	3.1
	1.5
	3.5
	4.0
	3.1
	1.3
	1.8
	1.5
	3.0
	0.3
	0.6
	0.0
	0.0
	0.8
	0.8
	0.2
	
	
	
	
	

	18
	MG136687 Hepatozoon martis (pine marten, Bosnia and Herzegovina)
	3.1
	1.5
	3.7
	2.8
	3.1
	1.5
	1.8
	1.8
	2.9
	0.3
	0.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	
	
	
	

	19
	MG136688 Hepatozoon martis (beech marten, Croatia)
	3.1
	1.5
	3.7
	2.8
	3.1
	1.5
	1.8
	1.8
	2.9
	0.3
	0.6
	0.0
	0.0
	0.0
	0.0
	0.0
	0.2
	0.0
	
	
	

	20
	FJ595128 Hepatozoon sp. (Japanese marten, Japan)
	4.5
	1.9
	3.5
	3.9
	4.5
	2.1
	2.8
	2.1
	3.9
	0.9
	0.5
	0.5
	0.5
	0.2
	0.2
	0.3
	1.0
	0.3
	0.3
	
	

	21
	MH656728 Hepatozoon martis (European polecat, Netherlands)
	4.8
	2.3
	3.7
	4.0
	4.8
	2.3
	3.1
	2.3
	3.6
	0.5
	0.9
	0.0
	0.0
	0.0
	0.0
	0.0
	0.6
	0.0
	0.0
	0.3
	












Table 4S. Estimates of evolutionary divergence (%) between Cytauxzoon spp. sequences from this (►) and other studies, using the Kimura 2‐parameter model.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13
	14
	15

	1
	► Cytauxzoon sp. isolate CYT1 (wild cat, Spain)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2
	AY485690 Cytauxzoon manul (Pallas’s cat, Mongolia)
	0.0
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3
	KT361070 Cytauxzoon sp. (Eurasian lynx, Romania)
	0.0
	2.5
	
	
	
	
	
	
	
	
	
	
	
	
	

	4
	AY309956 Cytauxzoon sp. (cat, Spain)
	0.3
	0.7
	2.7
	
	
	
	
	
	
	
	
	
	
	
	

	5
	KU710344 Cytauxzoon manul (cat, Portugal)
	0.0
	0.1
	0.4
	0.1
	
	
	
	
	
	
	
	
	
	
	

	6
	MN629916 Cytauxzoon sp. (cat, Germany)
	0.0
	0.2
	2.7
	0.2
	0.0
	
	
	
	
	
	
	
	
	
	

	7
	EU622908 Cytauxzoon sp. (cat, France)
	0.0
	0.3
	2.3
	0.4
	0.1
	0.1
	
	
	
	
	
	
	
	
	

	8
	AY496273 Cytauxzoon sp. (Iberian lynx, Spain)
	0.0
	0.4
	2.5
	1.0
	0.0
	0.1
	0.8
	
	
	
	
	
	
	
	

	9
	KT223486 Cytauxzoon sp. (wild cat, Spain)
	0.0
	0.3
	0.3
	0.3
	0.0
	0.0
	0.3
	0.0
	
	
	
	
	
	
	

	10
	HM146424 Cytauxzoon sp. (cat, Italy)
	0.0
	0.3
	0.3
	0.3
	0.0
	0.0
	0.3
	0.0
	0.0
	
	
	
	
	
	

	11
	MT904044 Cytauxzoon europaeus (wild cat, Luxembourg)
	0.0
	0.2
	2.3
	0.5
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	
	
	
	
	

	12
	MT904033 Cytauxzoon otrantorum (wild cat, Romania)
	0.0
	0.2
	2.3
	0.5
	0.0
	0.0
	0.0
	0.1
	0.0
	0.0
	0.0
	
	
	
	

	13
	MT904029 Cytauxzoon banethi (wild cat, Romania)
	1.0
	0.4
	2.6
	0.8
	0.5
	0.5
	0.4
	0.5
	1.0
	1.1
	0.4
	0.4
	
	
	

	14
	AY679105 Cytauxzoon felis (cat, USA)
	7.6
	3.7
	6.7
	4.2
	4.3
	4.7
	3.9
	4.7
	7.8
	7.9
	3.8
	3.5
	3.2
	
	

	15
	GU903911 Cytauxzoon felis (ocelot, Brazil)
	7.6
	3.2
	6.6
	3.8
	4.4
	4.7
	3.4
	3.4
	8.1
	8.2
	3.6
	3.4
	3.1
	0.4
	
















Table 5S. Estimates of evolutionary divergence (%) between Sarcocystis spp. sequences from this (►) and other studies, using the Kimura 2‐parameter model.
	
	
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10
	11

	1
	►Sarcocystis sp. isolate SC1 (genet, Spain)
	
	
	
	
	
	
	
	
	
	
	

	2
	MT372786 Sarcocystis cymruensis (brown rat, China)
	0.0
	
	
	
	
	
	
	
	
	
	

	3
	MG564723 Sarcocystis cymruensis (brown rat, West Indies)
	0.0
	0.0
	
	
	
	
	
	
	
	
	

	4
	[bookmark: _Hlk56756442]KC877996 Sarcocystis muris (cat, Egypt)
	0.0
	0.0
	0.0
	
	
	
	
	
	
	
	

	5
	AY015111 Sarcocystis rodentifelis (vole, Lithuania)
	0.0
	0.1
	0.2
	0.2
	
	
	
	
	
	
	

	6
	M64244 Sarcocystis muris (mouse, USA)
	0.6
	1.9
	0.7
	0.6
	0.6
	
	
	
	
	
	

	7
	KT184371 Sarcocystis neurona (raccoon, Canada)
	3.2
	1.7
	1.9
	1.6
	1.5
	1.9
	
	
	
	
	

	8
	KT207459 Sarcocystis speeri (opossum, Argentina)
	3.2
	2.9
	2.3
	2.0
	1.9
	1.9
	0.0
	
	
	
	

	9
	MF596237 Sarcocystis arctica (fox, Spain)
	3.9
	3.4
	2.7
	2.4
	2.1
	1.9
	1.0
	0.9
	
	
	

	10
	HQ709143 Sarcocystis sp. (fisher, Pennsylvania)
	3.9
	2.9
	2.9
	2.9
	3.0
	2.9
	1.2
	1.1
	0.1
	
	

	11
	KJ851560 Sarcocystis sp. (rodent, Malaysia)
	0.3
	0.3
	0.3
	0.3
	0.3
	0.8
	3.2
	3.2
	3.5
	3.8
	
















Table 6S. Relationship between infections with different Babesia spp., Hepatozoon spp. and L. infantum.
	Parasite
	
	
	Babesia 
vulpes
	Babesia sp. 
type A
	Babesia sp.
	Hepatozoon 
canis
	Hepatozoon martis
	Hepatozoon 
felis
	Leishmania infantum

	
	Infected
	No.
	% +ve.1
	p-value
	% +ve.
	p-value
	% +ve.
	p-value
	% +ve.
	p-value
	% +ve.
	p-value
	% +ve.
	p-value
	% +ve.
	p-value

	Foxes
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Babesia 
vulpes
	Yes
	57
	-
	-
	-
	-
	-
	-
	89
	0.7059
	-
	-
	-
	-
	37
	0.0511

	
	No
	32
	-
	
	-
	
	-
	
	94
	
	-
	
	-
	
	16
	

	Hepatozoon
canis
	Yes
	81
	63
	0.7059
	-
	-
	-
	-
	-
	-
	-
	-
	-
	-
	32
	0.0988

	
	No
	8
	75
	
	-
	
	-
	
	-
	
	-
	
	-
	
	0
	

	Leishmania
infantum
	Yes
	26
	81
	0.0511
	-
	-
	-
	-
	100
	0.0988
	-
	-
	-
	-
	-
	-

	
	No
	63
	57
	
	-
	
	-
	
	87
	
	-
	
	-
	
	-
	

	Badgers 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Babesia sp. 
type A
	Yes
	14
	-
	-
	-
	-
	-
	-
	-
	-
	14
	1.0000
	-
	-
	14
	0.4928

	
	No
	10
	-
	
	-
	
	-
	
	-
	
	10
	
	-
	
	0
	

	Hepatozoon martis
	Yes
	3
	-
	-
	67
	1.0000
	-
	-
	-
	-
	-
	-
	-
	-
	0
	1.0000

	
	No
	21
	-
	
	57
	
	-
	
	-
	
	-
	
	-
	
	10
	

	Leishmania infantum
	Yes
	2
	-
	-
	100
	0.4928
	-
	-
	-
	-
	0
	1.0000
	-
	-
	-
	-

	
	No
	22
	-
	
	55
	
	-
	
	-
	
	14
	
	-
	
	-
	

	Beech martens
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Hepatozoon 
canis
	Yes 
	2
	-
	-
	-
	-
	-
	-
	-
	-
	0
	0.0250
	-
	-
	50
	0.2417

	
	No 
	14
	-
	
	-
	
	-
	
	-
	
	93
	
	-
	
	7
	

	Hepatozoon martis
	Yes 
	13
	-
	-
	-
	-
	-
	-
	0
	0.0250
	-
	-
	-
	-
	8
	0.3500

	
	No 
	3
	-
	
	-
	
	-
	
	67
	
	-
	
	-
	
	33
	

	Leishmania infantum
	Yes
	2
	-
	-
	-
	-
	-
	-
	50
	0.2417
	50
	0.3500
	-
	-
	-
	-

	
	No 
	14
	-
	
	-
	
	-
	
	7
	
	86
	
	-
	
	-
	

	Wild cats
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Babesia sp.
	Yes 
	1
	-
	-
	-
	-
	-
	-
	-
	-
	0
	1.0000
	0
	0.4000
	-
	-

	
	No 
	4
	-
	
	-
	
	-
	
	-
	
	25
	
	75
	
	-
	

	Hepatozoon martis
	Yes
	1
	-
	-
	-
	-
	0
	1.0000
	-
	-
	-
	-
	0
	0.4000
	-
	-

	
	No
	4
	-
	
	-
	
	25
	
	-
	
	-
	
	75
	
	-
	

	Hepatozoon 
felis
	Yes
	3
	-
	-
	-
	-
	0
	0.4000
	-
	-
	0
	0.4000
	-
	-
	-
	-

	
	No
	2
	-
	
	-
	
	50
	
	-
	
	50
	
	-
	
	-
	


1 PCR-positive
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