Table S1  Primer sequences and reaction conditions for PCR of different genes
	Gene
	Primer
	Sequence (5′→ 3′)
	Length (bp)
	The thermocycling profile
	Reference

	18S rRNA
	18S F
	GATCGTACCCACATTACTTG
	1200
	one cycle of 2 min at 96◦C, 45 cycles of 50 sec at 94◦C,1 min at 55◦C, and  1 min and 30 sec at 72◦C, with a final step of 10 min at 72◦C.
	[1]

	
	18S R
	AAAGAGCTCTCAATCTGTCA
	
	
	

	28S rRNA
	28S rD3.2a
	AGTACGTGAAACCGTTCASGGGT
	989
	one cycle of 5 min at 95◦C, 35 cycles of 40 sec at 95◦C,40 sec at 60◦C, and 1 min at 72◦C, with a final step of 10 min at 72◦C.
	[2]

	
	28S rD5b
	CCACAGCGCCAGTTCTGCTTAC
	
	
	

	EF-1a
	EF-1af
	GGACACAGAGATTTCATCAAGAACA 
	827
	one cycle of 5 min at 95◦C, 38 cycles of 40 sec at 94◦C,40 sec at 52.5◦C, and 1 min at 72◦C, with a final step of 10 min at 72◦C.
	[3]

	
	EF-1ar2
	GCAATGTGRGCHGTGTGGCA
	
	
	

	COII
	COIIA-tLEU
	ATGGCAGATTAGTGCAATGG
	780
	one cycle of 4 min at 94◦C, 33 cycles of 1 min at 94◦C,1 min at 47◦C, and 3 min at 72◦C, with a final step of 5 min at 72◦C.
	[4]

	
	COIIB-tLYS
	GTTTAAGAGACCAGTACTTG
	
	
	

	COI
	LEP-F1
	ATTCAACCAATCATAAAGATAT
	648
	one cycle of 4 min at 94◦C, ten cycles of 30 sec at 94◦C,30 sec at 55◦C, and 40 sec at 72◦C,followed by 30 cycles of 30 sec at 94◦C,30 sec at 50◦C, and 40 sec at 72◦C.
	[5]

	
	LEP-R1
	TAAACTTCTGGATGTCCAAAAA
	
	
	

	
	LCO1490
	GGTCAACAAATCATAAAGATATTGG 
	685
	one cycle of 3 min at 95◦C, 35 cycles of 10 sec at 98◦C,30 sec at 47◦C, and 1 min at 68◦C, with a final step of 7 min at 68◦C.
	[6]

	
	HCO2198
	TAAACTTCAGGGTGACCAAAAAATCA
	
	
	






Table S2  GenBank accession numbers from NCBI sequences utilized in the construction of phylogenetic trees. The asterisk (*) following the species name indicates that the data are sourced from Shu et al.'s research [7], while other data are obtained from Zhu et al.'s research [8].
	Name
	GenBank accession No．

	
	18S
	28S
	EF-1a
	COII
	COI

	Xenopsylla cheopis*
	KY593305
	[bookmark: RANGE!C4]KY593316
	/
	MF000679
	MF000667

	Xenopsylla conformis mycerini
	KM891144
	KM891030
	KM890473
	KM890770
	KM890903

	Xenopsylla conformis conformis
	KM891229
	KM891110
	KM890553
	KM890859
	KM890988

	Xenopsylla dipodilli
	KM891145
	KM891031
	KM890474
	KM890771
	KM890904

	Xenopsylla robertsi
	KM891147
	KM891033
	KM890476
	KM890773
	KM890906

	Ctenocephalides canis
	AF423914
	AF423974
	AF423870
	AF424040
	/

	Ctenocephalides felis damarensis
	KM891150
	KM891036
	KM890479
	KM890776
	KM890909

	Ctenocephalises felis felis*
	KX999715
	[bookmark: RANGE!C11]KX999717
	KX999719
	MF136071
	MF000665

	Lentistivalius insolli
	KM891180
	KM891063
	KM890509
	KM890810
	KM890940

	Lentistivalius klossi klossi
	KM891170
	KM891053
	KM890499
	KM890800
	KM890930

	Lentistivalius occidentayunnanus
	KM891161
	/
	KM890490
	KM890789
	KM890919

	Ctenophthalmus dolichus dolichus*
	KX668369
	KX668379
	KX822753
	MF045761
	MF000657

	Ctenophthalmus sanborni
	EU336067
	EU336175
	EU336280
	EU335991
	/

	Ctenophthalmus sp.
	KM891251
	KM891130
	KM890571
	KM890879
	KM891008

	Ctenophthalmus pseudagyrtes pseudagyrtes
	AF423892
	AF423948
	AF423842
	AF424013
	/

	Ctenophthalmus congeneroides congeneroides
	KM891160
	KM891043
	KM890489
	KM890788
	KM890918

	Ctenophthalmus cryptotis
	KM891179
	KM891062
	KM890508
	KM890809
	KM890939

	Neopsylla abagaitui
	KM891217
	KM891100
	KM890542
	KM890847
	KM890976

	Neopsylla bidentatiformis
	EU336074
	EU336182
	EU336287
	EU335995
	/

	Neopsylla inopina
	KM891172
	KM891055
	KM890501
	KM890802
	KM890932

	Neopsylla mana
	KM891218
	KM891101
	KM890543
	KM890848
	KM890977


Continue Table S2
	Name
	GenBank accession No．

	
	18S
	28S
	EF-1a
	COII
	COI

	Peromyscopsylla hamifer vigens
	EU336104
	EU336212
	EU336314
	EU336010
	/

	Peromyscopsylla himalaica
	KM891155
	KM891040
	KM890484
	KM890781
	/

	Peromyscopsylla selenis
	EU336043
	EU336150
	EU336257
	EU335978
	/

	Peromyscopsylla silvatica
	EU336065
	EU336173
	EU336278
	EU335989
	/

	Leptopsylla lauta
	KM891152
	KM891037
	KM890481
	KM890778
	KM890911

	Leptopsylla nemorosa
	KM891153
	KM891038
	KM890482
	KM890779
	KM890912

	Leptopsylla nana
	KM891232
	KM891113
	KM890556
	KM890862
	KM890991

	Leptopsylla pavlovskii
	KM891227
	KM891108
	KM890551
	KM890857
	KM890986

	Nosopsyllus iranus theodori
	EU336051
	EU336159
	EU336264
	EU335984
	/

	Nosopsyllus laeviceps ellobii
	KM891222
	KM891105
	KM890546
	KM890852
	KM890981

	Nosopsyllus laeviceps kuzenkovi
	KM891228
	KM891109
	KM890552
	KM890858
	KM890987



Table S3 Information on the experimental fleas including the accession numbers of five gene sequences
	Name
	Sample No．
	Sampling locality
	Host
	GenBank accession No．

	
	
	
	
	18S
	28S
	EF-1α
	COII
	COI

	Xenopsylla cheopis
	XC01
	Datian
	Rattus tanezumi
	PP455363
	PP493659
	PP472095
	PP472081
	PP468541

	Xenopsylla cheopis
	XC02
	Yongtai
	Rattus tanezumi
	PP455364
	PP493660
	PP472096
	PP472082
	PP468542

	Ctenocephalides felis felis
	CF01
	Yanping
	Rattus tanezumi
	PP455365
	PP493661
	PP472097
	/
	/

	Ctenocephalides felis felis
	CF02
	Yanping
	Rattus tanezumi
	PP455366
	/
	PP472098
	/
	/

	Aviostivalius klossi bispiniformis
	AK01
	Yong'an
	Niviventer fulvescens
	PP455367
	PP493662
	PP472099
	/
	/

	Aviostivalius klossi bispiniformis
	AK02
	Yong'an
	Niviventer fulvescens
	PP455368
	PP493663
	PP472100
	/
	PP468543

	Ctenophthalmus breviprojiciens n.ssp.
	CB01
	Pucheng
	Microtus fortis
	PP455369
	PP493664
	PP472101
	PP472083
	PP468544


Continue Table S3
	Name
	Sample No．
	Sampling locality
	Host
	GenBank accession No．

	
	
	
	
	18S
	28S
	EF-1α
	COII
	COI

	Ctenophthalmus breviprojiciens n.ssp.
	CB02
	Zhouning
	Microtus fortis
	PP455370
	PP493665
	PP472102
	PP472084
	PP468545

	Neopsylla dispar fukienensis
	NF01
	Jianyang
	Niviventer andersoni
	PP455371
	PP493666
	PP472103
	PP472085
	PP468546

	Neopsylla dispar fukienensis
	NF02
	Zhouning
	Rattus bowersi
	PP455372
	PP493667
	PP472104
	PP472086
	PP468547

	Neopsylla specialis minpiensis
	NS01
	Pucheng
	Apodemus agrarius
	PP455373
	PP493668
	PP472105
	PP472087
	PP468548

	Neopsylla specialis minpiensis
	NS02
	Zhouning
	Apodemus agrarius
	PP455374
	/
	PP472106
	PP472088
	PP468549

	Peromyscopsylla himalaica sinica
	PH01
	Zhouning
	Niviventer andersoni
	PP455375
	PP493669
	PP472107
	PP472089
	PP468550

	Peromyscopsylla himalaica sinica
	PH02
	Zhouning
	Apodemus agrarius
	PP455376
	PP493670
	PP472108
	/
	PP468551

	Leptopsylla segnis
	LS01
	Pucheng
	Rattus tanezumi
	PP455377
	PP493671
	PP472109
	PP472090
	PP468552

	Leptopsylla egnis
	LS02
	Pucheng
	Rattus tanezumi
	PP455378
	PP493672
	PP472110
	PP472091
	PP468553

	Monopsyllus anisus
	MA01
	Yanping
	Rattus norvegicus
	PP455379
	PP493673
	PP472111
	/
	PP468554

	Monopsyllus anisus
	MA02
	Youxi
	Rattus losea 
	PP455380
	PP493674
	PP472112
	/
	PP468555

	Nosopsyllus nicanus
	NN01
	Luoyuan
	Rattus losea 
	PP455381
	PP493675
	PP472113
	/
	PP468556

	Nosopsyllus nicanus
	NN02
	Luoyuan
	Rattus losea 
	PP455382
	PP493676
	PP472114
	/
	PP468557
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