
 L. borgpetersenii serovar Javanica strain Veldrat Batavia 46(FJ154600) 

 L. borgpetersenii serovar Hardjo strain BK-9(CP015046) 

 L. borgpetersenii serovar Mini strain Sari(AM050573) 

 L. borgpetersenii serovar Ballum strain Mus 127(AY461856) 

 L. borgpetersenii serovar Ballum strain 56604(CP012029) 

 L. borgpetersenii serovar Tarassovi strain Perepelicin(AM050577) 

 L. weilii serovar Topaz str. LT2116(AHOR02000010) 

 L. weilii serovar Langati strain M39090(DQ991488) 

 L. alexanderi serovar Manhao 3 str. L 60(NR 043047) 

 L. santarosai serovar Kobbe strain CZ 320(DQ991495) 

 L. santarosai serovar Shermani str. LT 821(CP006694) 

 L. santarosai serovar Shermani strain 1342 K (FJ154576) 

 L. noguchii str. Cascata(EU349495) 

 L. kirschneri serovar Grippotyphosa strain Moskva V (FJ154572) 

 L. kirschneri serovar Cynopteri strain 3522 C(NR 043051) 

 L. interrogans serovar Bratislava strain PigK151(CP011410) 

 L. interrogans serovar Lai str. 56601(AY461870) 

 L. interrogans serovar Bataviae str. Swart (AM050582) 

 L. interrogans serovar Autumnalis str. LP101(EF536976) 

 L. interrogans serovar Icterohaemorrhagiae strain RGA(AY631894) 

 DS2649 Berylmys berdmorei 

 L. interrogans serovar Pyrogenes str. L0374(EF536990) 

 L. interrogans serovar Canicola str. Fiocruz LV133(AKWU02000034) 

 DS2103 Rattus tanezumi 

 DS2648 B. berdmorei 

 L. noguchii serovar Panama str. CZ214(NR 115926) 

 L. wolffii serovar Khorat (EF025496) 

 L. licerasiae serovar Varillal 

 L. biflexa strain Patoc 

 L. wolbachii strain CDC BIFLEXA (NR119301) 100 
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Leptospira spp.  (16S) 
Model: ML (K2+G) 

Phylogenetic analysis of pathogens detected from NGS results (red letters). All 
maximum likelihood trees were created using the best fit model of nucleotide 
substitution in the MEGA 6 program with bootstrapping (1000 replicates).  



Leptospira spp. (secY) 
Model: ML(HKY+G) 

 L. borgpetersenii serovar Ballum strain Mus 127 (EU357953) 

 L. borgpetersenii serovar Javanica strain Veldrat Batavia 46 EU358040) 

 L. borgpetersenii serovar Ballum strain 56604(CP012029) 

 L. borgpetersenii serovar Mini strain Sari (EU358032) 

 L. borgpetersenii serovar Hardjo strain BK-9 (CP015046) 

 L. borgpetersenii serovar Tarassovi strain Perepelicin (EU358057) 

 L. santarosai serovar Kobbe strain CZ 320 (EU358024) 

 L. santarosai serovar Shermani str. LT 821 (CP006694) 

 L. santarosai serovar Shermani strain 1342 K (EU358055) 

 L. alexanderi serovar Manhao 3 str. L 60 (AHMT02000039) 

 L. weilii serovar Topaz str. LT2116 

 L. weilii serovar Langati strain M39090 (EU358065) 

 L. kirschneri serovar Grippotyphosa strain Moskva V (EU358028) 

 L. kirschneri serovar Cynopteri strain 3522 C (EU358027) 

 L. noguchii serovar Panama str. CZ214 (AKWY02000014) 

 L. noguchii str. Cascata (AOUB01000234) 

 L. interrogans serovar Lai str. 56601 

 L. interrogans serovar Icterohaemorrhagiae strain RGA (EU357997) 

 L. interrogans serovar Autumnalis str. LP101 (AHNF02000007) 

 L. interrogans serovar Canicola str. Fiocruz LV133 (AKWU02000005) 

 L. interrogans serovar Bataviae str. Swart (NZ AHQE01000072) 

 DS3653 R. tanezumi 

 L. interrogans serovar Pyrogenes str. L0374 (AHMZ02000114) 

 L. interrogans serovar Bratislava strain PigK151 (CP011410) 

 L. biflexa serovar Patoc strain Patoc 1 (Ames) 

 L. wolbachii serovar Codice str. CDC 

 L. wolffii serovar Khorat str. KhoratH2 

 L. licerasiae serovar Varillal str. VAR 010 
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 Borrelia hispanica strain CR1(GU350705) 
 B. microti strain Abyek (JF681792) 
 Borrelia crocidurae strain 7-10TO58(GQ358198) 

 B. recurrentis strain A1 (NR074866) 
 B. latyschewii strain S (JF681793) 

 Borrelia persica isolate HL2610 (HM161646) 
 Borrelia anserina strain BA2(NR 121775) 

 Borrelia coriaceae strain Co53 (NR 114544) 
 B. coriaceae (U42286) 

 B. hermsii strain DAH (NR102957) 
 Borrelia hermsii (U42292) 

 Candidatus B. texasensis strain TXW-1 (AF467976) 
 B. parkeri strain HR1 (CP007022) 

 B. turicatae strain 91E135 (NR102958) 
 Borrelia theileri (U38375) 

 B. theileri strain KAT (KF569941) 
 Borrelia theileri (DQ872186) 

 Uncultured Borrelia sp. clone 130707 13 HJF (AB897891) 
 Uncultured Borrelia sp. strain 120618D12 (AB897890) 

 B. lonestari (AY166715) 
 B. lonestari U23211 

 Borrelia miyamotoi strain Y13T1 (AB900817) 
 Borrelia sp. strain LB-2001 (AY024345) 
 Borrelia miyamotoi strain HT31(NR 025861) 
 B. miyamotoi (D45192) 

 Borrelia miyamotoi isolate Z155(KP202175) 
 Borrelia miyamotoi isolate 543(KJ847049) 
 Borrelia miyamotoi strain T177(LC136799) 
 DS2086 /Niviventer tenaster 

 Uncultured Borrelia sp. (KU497718) 
 Borrelia sp. Tick98M (AB473531) 

 Borrelia sp. Tortoise13BLO1 (AB473532) 
 Borrelia sp. tAG66M (AB529376) 

Candidatus Borrelia africana strain TCI22 (KT364339)   
Candidatus Borrelia ivorensis strain TCI351  (KT364341) 
Candidatus Borrelia ivorensis strain TCI140 (KT364340) 

 DS2086 /Niviventer tenaster- chigger 
 DS3908/ Maxomys surifer - chigger 

Borrelia sp. R57 (AY626138)  
Borrelia sp. ALEPB216 (KF957671) 

Borrelia sp. CA682 (KF957670) 
 SS3291/Rattus rattus 

 AF055420 Borrelia sp. HNM19 16S ribosomal RNA gene partial sequence 
 AB016974 Borrelia sp. 10MT gene for 16S rRNA partial sequence 
 EU135598 Borrelia yangtzensis strain QX-S13 16S ribosomal RNA gene partial sequence 
 Borrelia sp. strain 10MT (AB016974) 
 B. yangtzensis strain QX-S13 (EU135598) 

 B. valaisiana strain QSYSP4 (EU135596) 
 B. yangtzensis strain QLZSP1 (EU135593) 

 B. valaisiana (AB091458) 
 Borrelia valaisiana strain Tr29(AB091815) 

 B.burgdorferi strain VS116 (X98232) 
 B. spielmanii strain PC-Eq17N5 (NR104871) 

 B. afzelii strain Pko-85 (AY342030) 
 B. tanukii (D67023) 
 B. afzelii strain VS461 (NR104748) 

 B. turdi (D67024) 
 B. andersonii strain 21038 (NR118689) 

 Borrelia sp. strain MOK-3a (AF467974) 
 B. americana strain SCW-41 (NR116166) 

 Borrelia lusitaniae strain Tr161 (AB091819) 
 Borrelia lusitaniae strain Tr213 (AB091822) 
 B. lusitaniae strain Poti B2 (NR036806) 

 Borrelia garinii (AB111523) 
 Borrelia garinii strain Tr309 (AB091824) 

 B. garinii (D67018) 
 Borrelia sp. strain SCGT-10 (AF467970) 
 B. burgdorferi (M64310) 
 B. bissettii strain DN127 (NR102956) 
 B. burgdorferi strain B31 (NC 001318) 
 B. burgdorferi strain 297 (X85204) 

 B. carolinensis strain SCW-22 (NR116169) 
 B. sinica strain CMN3 (NR024713) 
Borrelia sinica strain CMN3 (NR 024713) 
Borrelia sinica strain: CMN2 (AB022145) 

 B. japonica strain HO14 (NR118688) 
 Borrelia japonica(L40598) 

 Borrelia japonica (L40597) 
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Borrelia spp. (16S) 
Model: ML (K2+G) 

Relapsing  
Fever Borrelia 

Lyme Borrelia 



 Borrelia sp. D82857 
 B. bissettii strain DN127 CP002746 

 B. carolinensis strain SCW-22 KF422810 
 B. californiensis strain CA446 KF422809 

 B. burgdorferi strain 20004 AY342018 
 B. burgdorferi strain B31 X15661 
 B. burgdorferi strain Sh-2-82 AY342019 

 B. andersonii D83764 
 B. japonica D82852 

 B. tanukii D82847 
 Borrelia sp. D82854 

 DS3642/Ixodes spp. 
 B. yangtzensis strain QX-S13 EU135603 

 B. valaisiana strain QSDS4 EU135600 
 B. valaisiana strain QSYSP4 EU135604 

 B. yangtzensis strain QSYSP3 EU135601 
 DS3646/Ixodes spp. 

 B. spielmanii strain PC-Eq17 KF422808 
 Borrelia sp. D82856 

 B. lusitaniae strain J3-6M-IR KF422805 
 B. turdi D82849 

 B. sinica strain CMN1a AB022137 
 B. garinii strain Sika1 AY342025 
 B. garinii strain PD89 AY342022 
 B. garinii strain Ip90 L42885 
 B. garinii strain IP89 AY342027 
 B. yangtzensis strain QL12P15 DQ188929 
 B. garinii strain G1 AY342023 
 B. garinii strain G2 AY342024 
 B. garinii strain K48 AY342026 

 B. afzelii D63365 
 B. afzelii strain Iper3 AY342020 

 B. afzelii strain Pko-85 AY342021 
 KT364346 Candidatus Borrelia ivorensis strain TCI351 
 KT364344 Candidatus Borrelia ivorensis strain TCI140 
 JX089967 Uncultured Borrelia sp. clone 100820 

 B. turicatae D82862 
 B. parkeri D82863 

 B. hermsii D82861 
 B. hermsii M86838 

 B. coriaceae D82864 
 B. duttonii D82859 
 B. crocidurae X75204 

 B. theileri strain KAT KF569936 
 Borrelia lonestari AY166716 

 B. miyamotoi LC164111 
 B. miyamotoi D43777 
 B. miyamotoi AY604981 

 DS2086/Niviventer tenaster 
 B. miyamotoi FJ823229 
 B. miyamotoi DQ650338 

 DS3651/Rattus tanezumi - chigger 
 DS3662/ Rattus tanezumi - chigger 
 DS3903/Maxomys surifer - chigger 

 DS2086/Niviventer tenaster-chigger 
 DS3908/ Maxomys surifer - chigger 
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Borrelia spp. (flaB) 
Model: ML (T92+G) 

Relapsing  
Fever Borrelia 

Lyme Borrelia 



 KC170756 Coxiella endosymbiont of Haemaphysalis lagrangei isolate TSD16 
 KC170758 Coxiella endosymbiont of Haemaphysalis sp. isolate TSD22 
 KC170757 Coxiella endosymbiont of Haemaphysalis sp. isolate TSD26 
 JQ764625 Bacterium symbiont of Haemaphysalis lagrangei clone HLCP2 
 KC170757 Coxiella endosymbiont of Haemaphysalis sp. isolate TSD26 
 JN866564 Uncultured bacterium clone CH1 

 AY342035 Haemaphysalis longicornis symbiont 47 
 AB001519 Haemaphysalis longicornis symbiont A 
 AY342036 Haemaphysalis longicornis symbiont 66 

 AY342035 Haemaphysalis longicornis symbiont 47 
 KC170759 Coxiella endosymbiont of Haemaphysalis obesa isolate TPSD8 
 KC170759 Coxiella endosymbiont of Haemaphysalis obesa isolate TPSD8 

 DS2638/Ixodes spp.  
 SS3680-M3/Haemaphysalis spp. 

 HQ287535 Bacterium symbiont of Haemaphysalis shimoga clone HSKY-3 
 HQ287535 Bacterium symbiont of Haemaphysalis shimoga clone HSKY-3) 
 HQ287535 Bacterium symbiont of Haemaphysalis shimoga clone HSKY-3 
 KC170760 Coxiella endosymbiont of Haemaphysalis shimoga isolate TSD35 

 DS2082/Hylomys suillus - chigger 
 SS3680/Haemaphysalis spp.  
 SS3291/Rodent Tick –unknown genus 
 SS3298-F1/Rodent Tick –unknown genus   
 SS3298-F2/Rodent Tick –unknown genus  
 SS3298-F3/Rodent Tick –unknown genus  
 SS3298-F5/Rodent Tick–unknown genus  
 SS3302-F1/Rodent Tick–unknown genus 
 SS3302-F2/Rodent Tick–unknown genus 
 SS3302-F3/Rodent Tick–unknown genus 
 SS3302-L4/Rodent Tick–unknown genus 
 SS3320-L4/Rodent Tick–unknown genus 
 SS3674-F/Haemaphysalis spp. 
 SS3679-F/Haemaphysalis spp. 
 SS3680-F2/Haemaphysalis spp. 

 DS2099-2/Haemaphysalis spp. 
 SS3651/Haemaphysalis spp. 

 AY939824 Coxiella endosymbiont of Amblyomma americanum 
 HM133590 Coxiella sp. US 

 KP994812 Coxiella endosymbiont of Dermacentor marginatus isolate Dmar2 
 JX432011 Uncultured Coxiella sp. clone Dc-8 

 JX432013 Uncultured Coxiella sp. clone Dx-68 
 KM079623 Coxiellaceae bacterium CR07 

 JQ480818 Coxiella endosymbiont of Rhipicephalus turanicus isolate DGGE gel band 42 
 G14-575A/Rhipicephalus sanguineus 
 G14-578A1/Rhipicephalus sanguineus 
 DS2099-3/Haemaphysalis spp.  
 G14-573B/Rhipicephalus sanguineus 

 JQ480820 Coxiella endosymbiont of Rhipicephalus turanicus isolate DGGE gel band 11.6 
 JQ480819 Coxiella endosymbiont of Rhipicephalus turanicus isolate DGGE gel band 11 
 JQ480822 Coxiella endosymbiont of Rhipicephalus turanicus isolate DGGE gel band 11.3 
 JQ480823 Coxiella endosymbiont of Rhipicephalus turanicus isolate DGGE gel band 268 

 D84559 Coxiella sp. (Rhipicephalus sanguineus symbiont) 
 G14-490B3/Rhipicephalus sanguineus  

 G14-490B4/Rhipicephalus sanguineus 
 G14-490B2/Rhipicephalus sanguineus 
 G14-469A2/Rhipicephalus sanguineus 
 G14-469B1/Rhipicephalus sanguineus 
 G14-469B2/Rhipicephalus sanguineus 
 G14-469B3/Rhipicephalus sanguineus 
 G14-470A/Rhipicephalus sanguineus 
 G14-472A/Rhipicephalus sanguineus 
 G14-478A/Rhipicephalus sanguineus 
 G14-479A/Rhipicephalus sanguineus 

 G14-480A/Rhipicephalus sanguineus 
 G14-481A1/Rhipicephalus sanguineus 

 G14-481A2/Rhipicephalus sanguineus 
 G14-481A3/Rhipicephalus sanguineus 
 G14-482A1/Rhipicephalus sanguineus 
 G14-482A2/Rhipicephalus sanguineus 
 G14-483A/Rhipicephalus sanguineus 
 G14-488A/Rhipicephalus sanguineus 
 G14-490A/Rhipicephalus sanguineus 
 G14-485A/Rhipicephalus sanguineus 
 G14-490B1/Rhipicephalus sanguineus 

 DQ100452 Coxiella symbiont of Carios capensis clone Scc4 
 D89798 Coxiella burnetii 
 Y11500 C.burnetii ribosomal RNA strain S1 
 HM208383 Coxiella burnetii culture-collection ATCC:VR-615 

 JQ740886 Coxiella burnetii strain At12 
 AB001521 Ornithodoros moubata symbiont A gene for 

 AY342037 Coxiella burnetii strain VR145 
 KU215908 Coxiella burnetii isolate CB015LAMP 
 Y11502 C.burnetii ribosomal RNA strain Nine Mile 
 EF413063 Coxiella cheraxi strain TO-98 

 JF344023 Uncultured gamma proteobacterium clone RODAS-045 
 AY026913 Wolbachia pipientis 
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Coxiella spp. (16S) 
Model: ML(K2+G) 



 KX505292 Ehrlichia chaffeensis isolate X1 
 NR 037059 Ehrlichia chaffeensis strain Arkansas 
 NR 074500.2 Ehrlichia chaffeensis strain Arkansas 
 AF147752.2 Ehrlichia chaffeensis 
 AF497578 Ehrlichia sp. EHh324 
 LC386012 Ehrlichia sp. It20 
 DS2096/Rattus bowersi 
 KY433582 Ehrlichia 
 KY433581 Ehrlichia 
 AB428564 Ehrlichia sp. 360 
 DS3657/Mus cervicolor 
 AB275138 Ehrlichia sp. HF565 
 GU227701 Ehrlichia sp. Yunnan 
 AB196303 Ehrlichia sp. FN147 
 GU358692 Ehrlichia muris isolate Kh-1550 
 AB196302 Ehrlichia muris 
 AB275137 Ehrlichia muris isolate: m12 

 EU263991 Ehrlichia canis strain ECAN Bkk 07 
 CP025749:1044438-1045946 Ehrlichia canis strain YZ-1 
 KX180945 Ehrlichia canis isolate M66 
 KF843826 Candidatus Ehrlichia regneryi clone Camel 17 

 NR 044747 Ehrlichia ewingii strain Stillwater 
 NR 044747 Ehrlichia ewingii strain Stillwater 

 NR 044831 Ehrlichia ruminantium 
 KY425519 Candidatus Ehrlichia sp. AG-2017 isolate Y267 
 SS3327/Rodent Ticks – unknown 

 MH879869 Uncultured Ehrlichia sp. clone E19 
 KY766224 Uncultured Ehrlichia sp. clone CUHL-20 
 KY046300 Uncultured Ehrlichia sp. clone UN2-19 
 KX987321 Ehrlichia sp. strain WHHLDGH-5 
 KJ410253 Ehrlichia sp. TC251-2 
 KU865396 Candidatus Neoehrlichia australis isolate HT174 

 KT953340 Uncultured Candidatus Neoehrlichia sp. clone GG EDTA 07FEB2013 
 KU865455 Candidatus Neoehrlichia arcana isolate HT113 
 KT803958 Candidatus Neoehrlichia sp. HT IH 2 
 KU865458 Candidatus Neoehrlichia arcana isolate HT124 
 MG670107 Candidatus Neoehrlichia lotoris isolate 101W 
 KT833357 Candidatus Neoehrlichia lotoris strain FU98 
 MF805389.2 Candidatus Neoehrlichia sp. clone 29 
 AB196304 Candidatus Neoehrlichia mikurensis strain: FIN686 
 AB213021 Candidatus Neoehrlichia mikurensis strain:TJ43 
 KF155487 Candidatus Neoehrlichia mikurensis isolate 85207 

 SS3284/Rattus rattus 
 KU586097 Candidatus Neoehrlichia mikurensis isolate WHAEAL-125 
 SS3693/Rattus berdmorei 
 DS2090/Crocidura fuliginosa 
 SS3283/Rattus rattus 

 G14-490B1/Rhipicephalus sanguineus 
 G14-490B5/Rhipicephalus sanguineus 
 KC335222 Anaplasma sp. Goat50/1 
 LC012811 Anaplasma bovis isolate: KOC4 
 SS3677/Tupaia glis 
 SS3672/Tupaia glis 
 DS2651/Tupaia belangeri 
 KM114611 Anaplasma bovis clone 88 
 KM186930 Uncultured Anaplasma sp. clone sh65-1 
 LC068736 Uncultured Anaplasma sp.  
 DS2078/Tupaia glis 
 SS3650/Tupaia glis 
 SS3680/Haemaphysalis spp.  
 KU921422 Anaplasma bovis strain hc-hlj209 

 KT803956 Uncultured Anaplasma sp.  
 SS3694/Rattus edwardsi 

 SS3679/Haemaphysalis spp.  
 AB196475 Anaplasma bovis 
 JN558829 Anaplasma bovis isolate Yu12 
 JQ751272 Uncultured Anaplasma sp.  
 KX505296 Anaplasma sp. isolate HN699 
 MF289479 Anaplasma bovis isolate FL17 
 AB211163 Anaplasma bovis 
 EU181143 Anaplasma bovis strain SG176 HL 
 AF497579 Anaplasma sp. AnHl446 
 G14-578A2/Rhipicephalus sanguineus 

 EU439943 Anaplasma platys strain Gigio 
 EF139459 Anaplasma platys 

 JQ685510 Uncultured Anaplasma sp. clone 1 
 HM366584 Anaplasma phagocytophilum isolate Irk-Ip662 
 JQ751274 Uncultured Anaplasma sp. clone HLSD8 
 JQ622148 Anaplasma phagocytophilum isolate Ip73 
 SS2735/Bandicota indica 
 DQ458808.2 Anaplasma phagocytophilum strain ZJ-HGA-16S-3 
 AF470701 Anaplasma phagocytophila isolate AP-KGIP 
 KM215230 Anaplasma phagocytophilum strain tick-EU322 
 KR021166 Anaplasma phagocytophilum isolate DD21 Cat Korea 
 DS3642/Rattus tanezumi 
 DS3642/Ixodes spp. 
 DS3646/Ixodes spp. 
 SS2732/Rattus rattus 

 EF520690 Anaplasma centrale strain 16 
 HM538192 Anaplasma marginale 
 AF318945 Anaplasma ovis 

 G14-578A1/Unculture bacterium 
 FJ905930 Uncultured Neorickettsia sp. clone 466 

 KX462531 Neorickettsia helminthoeca 
 U12457 Neorickettsia helminthoeca 

 JX262948 Uncultured Neorickettsia sp. clone VT3 
 KF661346 Uncultured Neorickettsia sp. clone 364 

 EU780451 Uncultured Neorickettsia sp. isolate 184 
 KX462530 Neorickettsia sp. SF 
 SS3292/Rattus rattus 
 M73219 Neorickettsia sennetsu strain Miyayama 
 NR 074386 Neorickettsia sennetsu strain Miyayama 

 SS2726/Rattus surifer 
 KX818103 Neorickettsia sp. 3225 
 KX001784 Neorickettsia risticii strain 812 
 NR 074389 Neorickettsia risticii strain Illinois 
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Ehrlichia spp. 

Candidatus  
Neoehrlichia spp. 

Anaplasma spp. 

Neorickettsia spp. 

Anaplasna spp. 
Ehrlichia spp 
Candidatus Neoehrlichia spp. 
Neorickettsia spp.  
Target gene: 16S rDNA 
Model: ML (K2+G) 



 AY044161.1 Anaplasma platys 
 AF478129.1 Anaplasma platys RDC 
 AY077621.1 Anaplasma platys isolate Okinawa 
 G14-490B1/Rhipicephalus sanguineus 

 JX876642.1 Anaplasma odocoilei strain UMUM76 
 KM206275.1 Anaplasma capra strain HLJ-14 

 JQ839014.1 Anaplasma marginale isolate 3C-gro 
 KY523000.1 Anaplasma centrale isolate Ac1 Ug Ktd 2013 KR5 30h 

 KY523001.1 Anaplasma centrale isolate Ac1 Ug Mrt 2013 MT5 4j 
 KX987389.1 Candidatus Anaplasma boleense strain WHBMXZ-45 
 KX987392.1 Candidatus Anaplasma boleense strain WHBMXZ-139 

 AF173989.1 Ehrlichia equi natural-host Ixodes pacificus 
 AF172159.1 Ehrlichia sp. HGE agent isolate CAHU-HGE2 groESL 
 JX092095.1 Anaplasma bovis clone Kh-Hc215 
 KJ410303.1 Anaplasma sp. BL126-13 
 KJ410304.1 Anaplasma sp. TC250-2 
 KJ410304.1 Anaplasma sp. TC250-2 

 KF728361.1 Uncultured Anaplasma sp. clone SY49 
 NAN112 UFI patient 
 KX276166.1 Anaplasma phagocytophilum isolate ApCQ5a 
 KF569924.1 Anaplasma phagocytophilum strain HB-MC-M3 
 KF569919.1 Anaplasma phagocytophilum strain HB-MC-A25 
 KF569919.1 Anaplasma phagocytophilum strain HB-MC-A25 
 KX987399.1 Anaplasma bovis strain WHHLHP-119 
 KX987399.1 Anaplasma bovis strain WHHLHP-119 

 KU865474.1 Candidatus Neoehrlichia arcana isolate Q78 
 EF633745.1 Candidatus Neoehrlichia lotoris strain RAC413 

 KU865477.1 Candidatus Neoehrlichia mikurensis isolate LN5 
 EU810406.1 Candidatus Neoehrlichia mikurensis 

 KU865440.1 Candidatus Neoehrlichia australis isolate Q199 
 DQ647009.1 Ehrlichia ruminantium strain Mali 

 GU358686.1 Ehrlichia muris isolate Nov-Ip205 
 GU358690.1 Ehrlichia muris isolate Sv-40 
 JQ085941.1 Ehrlichia chaffeensis 

 SS3327-M/Rodent Tick 
 AF195273.1 Ehrlichia ewingii 
 KU212375.1 Candidatus Ehrlichia urmitei voucher IRD:TRBBF03 
 KJ930194.1 Uncultured Ehrlichia sp. clone Tajikistan-4 
 KJ930193.1 Uncultured Ehrlichia sp. clone Tajikistan-3 
 JX402612.1 Uncultured Ehrlichia sp. clone Xinjiang157-4 

 AY050315.1 Neorickettsia helminthoeca 
 U96732.1 Ehrlichia risticii (Neorickettsia eisticii) 100 
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Anaplasma & Ehrlichia spp. (groEL) 
Model:T92+G 



Bartonella spp. (ssrA) 
Model: ML (K2+G) 

 SS3269/R.exulans 

 SS3290/R.rattus 

 SS2686/R.exulans 

 SS2678/R.exulans 

 SS2668/R.rattus 

 SS3690/R.rattus 

 B.elizabethae strain F9251 JN029774 

 SS3658/R.exulans 

 SS3680/M.berdmorei 

 B.tribocorum strain IBS 506 JN029796 

 SS3692/R.bukit 

 SS3307/R.surifer 

 SS3674/R.surifer 

 B.phoceensis strain 16120 JN029770 

 B.doshiae strain R18 JN029768 

 Bartonella sp. C1 JN029789 

 B.taylorii strain M6 JN029781 

 SS3694/R.edwardsi 

 SS2699/R.surifer 

 B.silvatica strain Fuji 23-1T JN029782 

 SS3692/Xenopsylla cheopis 

 B.bacilliformis strain KC584 JN029794 

 Bartonella sp. A1 JN029787 

 Bartonella sp. B1 JN029788 

 B.alsatica strain IBS 382 JN029776 

 SS2735/B.indica 

 SS3682/M.caroli 

 B.henselae str. Houston-1 JN029785 

 B.koehlerae strain C-29 JN029769 

 B.japonica strain Fuji 18-1T JN029784 

 SS2727/R.bowersi 

 SS3288/R.bowersi 

 SS3295/R.edwardsi 

 B.quintana strain Fuller JN029766 

 B.washoensis strain Sb944nv JN029786 

 B.grahamii strain V2 JN029795 

 B.vinsonii subsp. arupensis strain 45-00025 JN394654 

 B.vinsonii subsp. vinsonii strain Baker JN029777 

 B.schoenbuchensis R1 JN029772 

 B.birtlesii strain IBS 325 JN029775 

 B.chomelii strain A828 JN029773 

 B.melophagi strain K-2C JN029771 

 B.bovis 91-4 JN029767 

 B.capreoli strain WY-Elk JN029798 

 GP14-580A/Ctenocephalides felis 

 B.clarridgeiae strain Houston-2 JN982716 

 GP14-579A/Ctenocephalides felis 

 B.rochalimae strain BMGH JN029797 

 SS2701/R.berdmorei 

 SS3330/R.berdmorei 

 B.tamiae strain Th339 JN029780 

 B.tamiae strain Th239 JN029779 

 B.tamiae strain Th307 JN029778 

 Brucella melitensis biovar Abortus 2308 chromosome I 
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 G14-473B/Trichodectes canis 

 G14-463B/Ctenocephalides felis 

 G14-451B/Ctenocephalides felis 

 B. elizabethae strain F9251 Z70009 

 Uncultured Bartonella sp. isolate RRB170N GU143517 

 B. tribocorum strain BM1374166 HG969192 

 Uncultured Bartonella sp. isolate BB484N GU143516 

 B. queenslandensis strain AUST/NH5 EU111799 

 DS2104/Hoplopleura spp. 

 DS2091/Rattus surifer 

 DS2097/Rattus surifer 

 DS2646/Maxomys surifer 

 B. rattimassiliensis strain 15908 AY515124 

 B. grahamii strain V2 Z70016 

 DS2093/Nosopsyllus fasciatus 

 Candidatus B. thailandensis FJ411482 

 DS2093/Rattus surifer 

 B. coopersplainsensis strain AUST/NH20 EU111803 

 DS2095/Nosopsyllus fasciatus 

 B. vinsonii subsp. arupensis AF214557 

 B. vinsonii subsp. vinsonii Z70015 

 B. taylorii strain M6 Z70013 

 B. phoceensis strain 16120 AY515126 

 SS2267/Rodent (unknown species) 

 B. koehlerae AF176091 

 B. henselae L38987 

 B. quintana strain fuller Z70014 

 NAN078/UFI patient 

 B. schoenbuchii strain R1 AJ278183 

 B. chomelii strain BNC06 JN646659 

 B. schoenbuchensis strain Dlf15 AJ564633.1 

 B. melophagi strain K-2C AY724768.1 

 B. capreoli strain B28980 HM167503.1 

 B. schoenbuchii strain R6 AJ278186.1 

 B. bovis strain B32730 KF199899 

 Bartonella sp. Honshu-9.3 AB703126.1 

 B. rochalimae ATCC BAA-1498 KL407337 

 G14-451A/Ctenocephalides felis 

 B. clarridgeiae strain 73 NC014932 

 Uncultured Bartonella sp. clone 28 KX024525.1 

 G14-455A/Ctenocephalides felis 

 G14-485B/Ctenocephalides felis 

 G14-580A/Ctenocephalides felis 

 G14-579A/Ctenocephalides felis 

 B. bacilliformis strain KC583 CP000524 

 B. australis strain Aust/NH1 CP003123 

 B. doshiae strain R18 Z70017 

 Brucella melitensis ATCC 23457 CP001488 

 B. tamiae strain Th239 JH725147 

 B. tamiae strain Th307 JH725021 100 
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Bartonella spp. (gltA) 
Model: ML (T92+G) 



 DS3903/Maxomys surifer  

 DS3911/Maxomys surifer  

 DS3902/Maxomys surifer  

 DS3898/Maxomys surifer  

 DS3894/Niviventer fulvescens  

 DS3645/Maxomys surifer  

 DS3643/Maxomys surifer  

 DS3912/Maxomys surifer  

 DS3644/Maxomys surifer  

 DS3913/Maxomys surifer  

 DS3910/Niviventer fulvescens  

 DS3641/Tupaia belangeri  

 DS3909/Tupaia belangeri  

 DS3647/Tupaia belangeri  

 DS3648/Tupaia belangeri  

 DS3649/Maxomys surifer  

 DS3899/Maxomys surifer  

 DS3897/Niviventer fulvescens  

 DS3874/Niviventer fulvescens  

 NAN078/UFI patients 

 DS3646/Berylmys bowersi 

 B. taylorii EF659943 

 DS3892/Mus cervicolor 

 DS3887/Mus cervicolor  

 DS3888/Mus cervicolor  

 DS3889/Mus cervicolor  

 DS3890/Mus cervicolor 

 DS3891/Mus cervicolor  

 B. doshiae NCTC 12862 AILV01000002 

 B. quintana str. Toulouse NC005955 

 B. washoensis EF659945 

 B. clarridgeiae EF659939 

 B. henselae str. Houston-1 NC005956 

 B. koehlerae EF659942 

 DS3652/Berylmys bowersi  

 DS3884/Berylmys bowersi  

 SS2267/Rodent (unknown species)  

 B. elizabethae EF659940 

 DS3656/Rattus tanezumi  

 DS3652/Neopsylla spp. 

 DS3654/Berylmys berdmorei  

 DS3885/Berylmys bowersi  

 B. rattimassiliensis 15908 NZJH725064 

 B. grahamii EF659941 

 DS3895/Niviventer fulvescens  

 DS3893/Crocidura horsfieldi  

 B. tribocorum CIP 105476 AM260525 

 DS3658/Niviventer fulvescens  

 DS3660/Maxomys surifer  

 DS3875/Niviventer fulvescens  

 DS3886/Mus cervicolor  

 DS3900/Rattus tanezumi  

 DS3901/Niviventer fulvescens  

 DS3647/Neopsylla spp.  

 DS3653/Hoplopleura spp.  

 B. vinsonii subsp. arupensis EF659936 

 B. vinsonii subsp. berkhoffii EF659937 

 B. vinsonii subsp. vinsonii EF659944 

 B. alsatica IBS 382 AIME01000003 

 B. australis Aust/NH1 CP003123 

 B. bovis EF659938 

 B.schoenbuchensis R1 FN645509 

 KM215700 Bartonella chomelii strain Ru34 NADH dehydrogenase gamma subunit () gene partial cds 

 KM215699 Bartonella chomelii strain A828 NADH dehydrogenase gamma subunit () gene partial cds 

 B. bacilliformis KC583 CP000524 

 B. tamiae Th239 AIMB01000008 

 Brucella abortus bv. 1 str. 9-941 NC006932 
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Bartonella spp. (nuoG) 
Model: ML (T92+G) 



Rickettsia spp. (gltA) 
Model: ML(T92+G) 

Rickettsia slovaca isolate TC250-17  KJ410267  
Rickettsia slovaca isolate Crimea-2016-5  KY940288  
Rickettsia africae strain PELE  MG515012  

Rickettsia slovaca N.A. 13-B  U59725  
Rickettsia sibirica  KU310587  
 Rickettsia africae 

 Rickettsia slovaca 
Rickettsia africae isolate EgyRickHm-Raas  KX819298  

Rickettsia parkeri  KY124257  
 Rickettsia sp. 

 Rickettsia conorii 
Rickettsia conorii  EU716648  
Rickettsia conorii Seven U59730  
Rickettsia conorii isolate Xinjiang-PS MF002509  

 Rickettsia honei AF018074 
 Rickettsia honei 
 Rickettsia honei NTT-118 U59726 

 Rickettsia honei AF022817 
 Rickettsia marmionii strain KB AY737684 
Rickettsia sibirica strain RH05  HM050296  
 Rickettsia parkeri 
Rickettsia parkeri strain At24  EF102236  

 DS3646/Ixodes spp. 
 Rickettsia rickettsii 

 Rickettsia peacockii 
 Rickettsia sibirica 

 Rickettsia heilongjiangensis 
 Rickettsia japonica 

 SS3324/Rodent Tick (unknown genus) 
 SS3327/Rodent Tick (unknown genus)  
 SS3323/Rodent Tick (unknown genus) 

 Rickettsia sp. strain WHBMXZ-80 KX987339 
 Candidatus Rickettsia jingxinensis isolate Hl14 KT899089 
 Candidatus Rickettsia jingxinensis isolate Hl13 KT899088 
 Rickettsia sp. Mie180 JQ697958 

 Rickettsia raoultii isolate Crimea-2 type II KU961538 
 Rickettsia aeschlimannii 

 Rickettsia sp. TwKM01 EF219463 
 Rickettsia sp. isolate XY99 KU853022 
 Rickettsia massiliae 

 Rickettsia rhipicephali 
 Rickettsia rhipicephali strain RrMG KX018048 

 Rickettsia massiliae isolate Crimea-2016-3 KY640405 
 Candidatus Rickettsia kulagini strain Kertch DQ365806 

 Rickettsia montana 
 Rickettsia montana U74756 

 Rickettsia helvetica 
 Rickettsia helvetica isolate Komi type II KP866150 

 Rickettsia helvetica(2) 
 Rickettsia helvetica KU310588 

 Rickettsia monacensis isolate Crimea-3 type II KU961539 
 Rickettsia endosymbiont of Ixodes pacificus clone JB6 KT290516 

 Rickettsia akari 
 Rickettsia australis 

 Rickettsia felis 
 Candidatus Rickettsia senegalensis isolate RAPCF15 KU499847 
 Candidatus Rickettsia senegalensis strain PU01-02 KF666472 
 Rickettsia sp. Rf31 AF516331 
 G14-447B/Ctenocephalides felis 

Rickettsia hoogstraalii isolate Rg-799 MF379287  
Rickettsia hoogstraalii isolate Rg-798 MF379286  
Rickettsia lusitaniae isolate OerrCAL1845 KY678046  
Rickettsia lusitaniae isolate OerrJIJ1787 KY678045  

 G14-461A/Ctenocephalides felis 
 Rickettsia asembonensis isolate CF*90 KY445726 
 Rickettsia asembonensis isolate VGD7 KY650697 
 Rickettsia endosymbiont of Ctenocephalides felis isolate CF26B/US KU597068 
 Rickettsia asemboensis clone Tapes KX196267 
 Rickettsia asembonensis isolate VGD7 KY650697 (2) 
 SS3688/Polyplax spinulosa 
 G14-573C/Ctenocephalides felis 
 G14 582B/Ctenocephalides felis 
 G14-459/Ctenocephalides felis 
 G14-469C/Ctenocephalides felis 
 G14-470B/Ctenocephalides felis 
 G14-477/Ctenocephalides felis 
Rickettsia sp. RF2125 AF516333   

 Rickettsia typhi 
 Rickettsia prowazekii 
 R.prowazekii M17149 
 Rickettsia prowazekii strain Cairo 3 DQ926853 
 Rickettsia prowazekii strain GvF12 DQ926854 
 Rickettsia prowazekii strain GvV257 DQ926855 

 Rickettsia bellii 

99 

99 

99 

99 

99 

80 

22 

42 

61 

89 

72 

99 

98 

87 
67 

16 

20 

31 70 

62 

86 

83 

91 

61 

86 88 

95 

84 

68 

82 
64 

62 

63 

61 

0.02 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11

