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Tripanossomatideos




Chlorophytes

Plantae Streptophytes Discicristates Excavates
Land plants Heter
Green Algae Charophytes

Diplonemids

: Euglenids estao aql“
Trebouxiophytes Core jakobids
Ulvophytes Trimastix
Prasinophytes Oxymonads
Mesostigma Trichomonads
. Hypermastigotes
Red Algae Florlldlophytes Carpediemonas
Bangiophytes Retortamonads
Cyanidiophytes Diplomonads
Glaucophytes Malawimonads
Cercomonads
Euglyphids
Cercozoa
Apicomplexa Phaeodarea
Colpodella Heteromitids
Dinoflagellates Thaumatomonads
i Chlorarachniophytes
Oxyhrris : phy
Alveolates e Phytomyxids
Ciliates Haplosporidia
e Foraminifera
R Polycystines
Diopaia Acantharia Rhizaria
Diatoms
Raphidiophytes 7 Ascomycetes
Eustigmatophytes / Basidiomycetes
Chrysophytes Zygomycetes
Phaeophytes Microsporidia
Bolidophytes Chytrids
Blastocystis Nucleariid L.
Actinophryids Aniurs;:r“ > Voce
Stramenopiles Labyrinthulids Choanoflagellates "
Thraustrochytrids e orag Op'Stthomsa
Oomycetes I htl'f’ P
Opalinids SViySSRanes
Bicosoecids Dictyostelids
Haptophytes Myxo_gastrlds
Protostelids
Cryptomonads Lobosea
Archamoebae
Chromalveolates Amoebozoa ‘Unikonts’

Tripanossomatidellis
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Excavata

T. Cavalier-Smith, 2002

Superfilo Filo ou Classe Exemplos

Euglena,

Discoba Euglenozoa Tryoanosoma

Heterolobosea Naegleria

Jakobaq,

Jakobea Reclinomonas

Metamonada Preaxostyla Irimastix
Fornicata Giardia

Parabasalia Irichomonas




dinoflagellates apicomplexans ciliates euglenids kinetoplastids  diplonemids

eugienozoans

rhizarians archaeplastida “unikonts”







Euglenozoa

T. Cavalier-Smith, 1981

unicelulares
flagelados (geralmente dois flagelos)
15 - 500 um de tamanho
alguns: citéstoma (boca)
trés conjuntos de microtibulos emergem da base flagelar
* um suporta o citéstoma, os outros, as superficies ventral e dorsal da célula
modos de vida diversos

» fagocitose (fagotréfos)

absorg¢do (osmotréfos)

fotossintese (autotréfos)

parasitas

(endo)simbiontes



Kinetoplastida




NETOPLASTIDg

Bodo

Parabodo
- saltans caudatus
ypanosoma -~ s
;”:”’: ol l ( :j\‘;}!r)hm
. ' ; welicis
Trypanosoma 2 .
polL I puuu;;!u.w;;t
' = orrell
Leishmania

infantum

Leishmania
mexicana

Dimastigella
(rypanoformis

Rhynchomonas o
%) nasuta
& :
G AY 2 o

: . mtDNA \C Z

EDJ Petalomonas network ¢ Rhynchopus m
UDJ Peranema . ?'_
ZNgrena Diplonema %

\ papillatum
Distigma “"_"_";;.,- oy
Seedd

«¢— Multiple mitochondrial
chromosomes?




Kinetoplastida

Honigberg, 1963

» possuem cinetoplasto
» estrutura de DNA mitocondrial concatenado em rede
» condensado (estrutura escura em colora¢ao)

* localizado préximo & base flagelar

uma mitocondria grande, tubular e ramificada

cristas mitocondriais podem ser poucas

biflagelados (bodonideos)...

..0Uu uniflagelados (tripanossomatideos)
* possuem glicossomos

» fazem trans-splicing



KDNA

DNA do cinetoplasto




DNA do cinetoplasto




KDNA

DNA do cinetoplasto

» 20 a 50 maxicirculos de 20 a 40 kbp
» contém os genes mitocondriais
* mRNAs, tRNAs, rRNAs
» equivalente do nosso mtDNA
* 5 a 20 mil minicirculos de 0,5 a 1kbp
» genes de RNA-guia

» usados para edi¢cdo de RNA (inser¢do de U)



Bodonina

(dois flagelos)

Trypanosomatina

(um flagelo)



68 — C. fasciculata parasitic (insects) N
97 H. roitmani parasitic (insects) T
100 —— H. muscarum parasitic (insects) rypal?o-
K somatina
88 P. serpens parasitic (insects/plants)
T. cruzi parasitic (insectsfmammals)__)
54 T. borreli parasitic (leeches/fish) E
97 100 - C. bullocki parasitic (leechesl/fish)
90 C. catostomi parasitic (leeches/fish)
C. salmositica parasitic (leeches/fish)
100 B. sorokini free-living
C. helicis parasitic (snails)
99 100 P. nitrophilus free-living
— B. caudatus free-living
96 92 .
- 71 B. saltans K free-living ;
- Bodonina
B. saltans P free-living
' %4 Bodo sp. (cf. uncinatus) free-living
100 I D. trypaniformis Ulm commensal (termites)
D. trypaniformis Glasgow free-living
D. mimosa free-living
“Rhynchobodo” sp. free-living
B. designis free-living
_ C. marina free-living/lcommensal (sea squirts)

0.01 substitutions/site o,




Trypanosomatidae

mais de uma dezena de géneros

todos parasitas

um flagelo
* emerge de um bolso anterior ou lateralmente

» flagelo aderido ao corpo celular

nutricdo fagotréfica ou osmotréfica

* quando ha citéstoma: simples e associado ao bolso flagelar



flagelo

membrana ondulante

cinetoplasto

£ secgao do» flagelo
)

inclusdes lipidicas

membrana e microtabulos

nucleo

citoplasma

aparetho de Golgi

sistema mitocondrial

reticulo endoplasmico




Golgi apparatus

i | Subtending
Flagellar pocket j : ] granular
1st \ /g _ T —reticulum
kinetosome —a

(barren) -

kinetosome
Kineloplaét |
Sac of secretion
Secretory reticulum

Nucleus ~

Anterior granular—___
reticulum ,

Mitochondrial —_ _
canal

o / Flagellum-

o

Pellicular i ‘ . associated
microtubules Z_[fififi/m y granular reticulum

Figure 5.1 Diagram to show principal structures
revealed by electron microscopy in the bloodstream
trypomastigote of a salivarian trypanosome, I rypanosoma
congolense.
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Trypanosoma

David Gruby, 1843

» sempre heteroxénicos (exceto 7. equioeroum)

 parasitas de todas as classes de vertebrados

* Na Maioria dos casos, transmitidos por vetores
hematoéfagos

» geralmente vivem no sangue ou fluidos teciduais, mas

podem ter fase intracelular (por exemplo, 7. cruzi)



. brucei

[. congolense
. vivax

[. evansi

I. equinum

. equioeroum

Secao Salivaria

(doenga venérea de cavalos, sem vetor)



Secao Stercoraria

[. cruzi
[. rangeli
[. lewisi

[. theileri



Outros

. percae perc

[. granulosum enguio)
[. avium

[. terrestris

I. grayi

I. mega

etc. etc. etc.



Phytomonas sp.
Crithidia fasciculata
Leptomonas sp. Nfm
Wallaceina brevicula
97/100 Leptomonas peterhoffi
Leishmania farentolae
Leishmania major

T. rotatorium
| E T mega
1001100] T, fallisi
— T. binneyi
T sp. K&A

l_LE T granulosum
T. sp. Clark
1001100 T. sp. AAT )
T. avium Chaffinch | T. avium clade

T. avium Rook
941100 T. vivax

701100
T brucei
100/100 — L T evansi T bruceiclade W
—:T. congolense
T. simiae

T cascavelli
m‘j:l varani | Lizard/Snake clade
T. sp. Gecko
T lewisi
100;1_|00 T. microti T lewisi clade
T sp. KG1

65/100 T'sp. H25

100/100 T. dionisii

70100 T. ¢c. marinkellei
Pl | T cruzi

T cruzi

Trypanosoma .
P ; T. ctuzi clade
T erneyi

Aquatic clade

£0/100

100/100

|| T. conorhini
1001100 T. vespertilionis
T. rangeli
T minasense
T sp.F4

T. pestanai
100/100 _
7485 [ lsp.KGT Australian
700100l Tgletti | trypanosomes
100100 T copemani
T sp. AAP
T copemani

T sp. D30
T. theileri
80/100 T. cyclops
T sp. TLAQ.22
T sp. ABF
T. terrestris CBT46 [KF586846/KF586843]
\d0ooly T terrestris CBT60 (KFs8ea47/kFssesda] | T terrestris clade M
T. terrestris CBT61 [KF586848/KF586845]
T sp.610
T. grayi
T sp. 624
T sp. 1092

Herpetomonas samuelpessoai
4|1 001100 E Herpetomonas muscarum
Herpetomonas megaseliae

10

T theileri clade

100/100

T grayi clade

B Perissodactyla host




Eu@enﬁ5|

Bodonids I

Eutreptiella sp.
Parabodo caudatys se——
Bodo saltans s—

B. gGAPDH

Euglena gracills se—————

100

Angomonas desouzai
Angomonas deanei :ﬁ
Phytomonas sp. 96
Herpirfomonas samue.fpesso}ar'
" e ATA erpetomonas megaseliae 51
ﬁlgg ,_]t;%%gﬂ,?; t?{gg“ Herpetomonas muscarum lﬁ 00
| ' Leishmania major
Leishmania tarentolae ==1100 |89
Leptomonas seymouri 20
Wallaceina brevicula
A.PRAC Crithidia fasciculata =79
Trypanosoma sp. toad (TCC339) Trypanosoma sp. toad (TCC339)
Trypanosoma sp. lyzard (TCC878) Trypanosoma sp. lyzard (TCC878) 51 17
Trypanosoma grayi Trypanosoma rotatorium L
58 Trypanosoma serpentis Trypanosoma mega =00
76 Trypanosoma sp. bird (TCC1825) Trypanosoma terena = HGT
Trypanosoma lewisi Trypanosoma grayi @ ——
. 70)g0! 1007 Trypanosoma conorhini Trypanosoma ralphi 100 PRAC
seudogenes__] Trypanosoma rangeli 701 Trypanosoma lewisi
Trypanosoma rangeli AM80 . Trypanosoma}mrcr of 77
) Trypanosoma erneyi r%panosoma fangeil i 100 ||
Tpancsoma donisl Trypanosoma vespertionis [
H 78 _Il?_'rypanosoma cruzi marinkellei Trypanosoma dionisii '\ T
rypanosoma cruzi JJ T :
; Trypanosoma cruzi TcPRACA [RHIRSayId SR Clade
T cruzi yp i Trypanosoma cruzi marinkellei
Clade 4% Trypanosoma cruzi TCPRACB Trypanosoma cruzi =100
y Trypanosoma vivax Y486 Trypanosoma sp. D30 2
100" Trypanosoma vivax TVPRAC Trypanosoma theileri
—0.08 Trypanosoma cyclops
Trypanosoma sp. wallaby ABF
Trypanosoma sp. gecko
Trypanosoma varani
Trypanosoma cascavelli
Trypanosoma serpentis 100
- Trypanosoga vivax
rypanosoma brucei m— _
Trypanosoma congolense 10{)1[J T. brucei
Trypanosema avium chaffinch Clade
Trypanosoma avium rook <100
Trypanosoma sp. bird (TCC1825) 82
TN ANACAINA Trypanosoma corvi OAG
ITypanosoma Trypanosoma sp. AAT 10089 — 01
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Leishmania

Ross, 1903

* sempre heteroxénicos

* parasitas predominantemente de mamiferos (Sauroleishmania:

lagartos)

* transmitidos por dipteros flebotomineos (mosquito palha,

tatuquiraq, birigui, cangalinha, asa branca, asa dura e palhinha)

e vivem, no vertebrado, dentro de tecidos



Subgénero Leishmania

» desenvolvimento nas regides anterior e media do intestino do inseto

L. major

. donovani

. iInfantum

. mexicana

. amazonensis
tropica

~r~r~r~r~~

. aethiopica
etc. etc. etc.



Subgénero Viannia

» desenvolvimento também na por¢ado posterior do intestino do inseto

L. braziliensis
L. peruviana

L. guyanensis
L. panamensis
L. shawi

L. naiffi

L. colombiensis
etc. etc. etc.



; Phytomonas serpens
1 Phylomonas sp

73199 Crithidia fasciculala
| | Wallaceina bravicula

‘7‘ - -1 Wallaceina inconstans

L] Le'Shma TSA00) 100100y ertomoanas podiipaevi

ﬁl_— Lepfomonas seymauri
{ | -
B Viannia

Leptomonas costancensis
aai100 CEiShmania enriett (CBT47) M
ok Leishmania sp. MAR 1
G295 Leishmania adlen
Leishmania hoogsiraali
Leishmania tarenfolae
Leishmania major [l

Leishmania tropica [
/ Leishmania amazonensis [l

Leishmania mexicana [l
Li— Leishmania aethiopica [l

Leishmania guyanensis
/// Leishmania shawr

| | Leishmania braziliensis
; , 95098 Leishmanis [ainsoni
Leishmania e Leishmania naiffi
Leishmania panamensis
IOCL 579
AdT
CBT 39
C1549

100100

B3/10D]

100100

Leishmania (L.) infantum
chagasi
O

10CL 2906

Leishmania infantum : : :
i Leishmania (L.) infantum
721104 Leishmania donovani O
Leishmania donovani

Leishmania hertigi [l
BT Leishmania equatorensis .

901100 Endotrypanum monferoge

¥ Endotrypanum sp. (TCC 890)

Endotrypanum — 86100 - Endotrypanum sp. (TCC 889)

f Herpetomonas samuelpessoal
1001100 |

— Herpetomonas megaseliae
1001100 = Herpelomonas muscarum
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Slegomanas,

Angomonas,
K en tomonas




dentro



Ca. Kinetoplastibacterium crithidii

&

Angomonas deanei

M.C.M. Motta et al., PLoS ONE (2010)



(A) SSU rRNA + gGAPDH

Trypanosoma rotalonium |AJ0S161/AJE20256)
- Trypanosoma microfi (AJ009158/A620273)
100 007190 - Trypanosoma rangel (AJo0s160MAF53T42)

1001001 0D :
d quﬂﬁﬂﬂﬂﬂmﬂ CrUZI | X53017/G0140354)

i Sergeia podiipaevi (DO34362DO3ILIES) {E} VTVE rRNA
BSISTIET |

Leptomonas collosoma (AF153038ELNB4839)

R Sirigomonas galati TCC219 =1 Strigomonas galafi TCC219 SIS
i Strigomonas culicis TCC012E  [Ej]  Strigomonas culicis TCCO12E

-] = A B3l
P98 Strigomonas oncopelti TCCD43E Strigomonas oncopelti TCCO43E

Angomonas ambiguus TCC1780 Angomonas ambiguus TCC1780

. Angomonas desouzai TCC1279

g Angomaonas desouzal TCC12T9

e g u Angomonas desouzai TCC1429
Angomonas desouzal TCCOTIE Angomonas desouzai TCCOTIE

100100100)  Angomonas deanel TCC1445 : Angomonas deanei TCC1445| | 100100100

Angomonas deanei TCC1756 Angomonas deanel TCC1756
Angomonas deanei TCC1743

Angomonas deanei TCCOB0E . Angomonas deanei TCCOBOE [T000100
10010001 00 ﬂﬂg‘ﬂmﬂﬂﬂﬁ dEHﬂEF TCE‘DSEE Angﬂmmﬂs dﬂ'ﬂﬂﬂi TC{: U-EFEE
Angomonas deanel TCC263E Angomonas deanei TCC 263E

DE/9TI00

Fhytomonas serpens (AF016320/EL084682)
00" 007 100

Eﬁyrnnmnns sp. EM1 (AF018322/EU0BA80S) F. serpens

100100 —| Phytomonas sp. (L3SOTGAFO4T496) H. megaseliae

Herpatomonas samiuelpessoar (UD1016/AFDET404 B. largi (F Jee853 '|_
10011001100 Herpetomonas megaseliae (U014na0azser) D fnaloma (AF153037
C. fasciculata
HE'P,UE'!-:}"?L?I?EE MUSCarum (L1BaT2/D00a2548 :

T0A00ES

eishmania Majar (x53915M_D01684852)

BB | Leprumnnas costancenss (DO3a3648/DO3AIESD
L

§2M00100 i Lelshmania mexicana (GOA3Z360/XE5226

L [gishmania tarentolae (MB4Z25/D0092549

10000100

Laplomonas Seymolr (AF153040AF04T485)

Lepfomonas HU[?II-'J'.JaE Wi [DO3A3649/D00 18001

82080l — Crithidia fasciculata (YODOS5AFOSITIE)
garovan| (Wallaceina inconsians (AF153044EL0TEE08 )

Wallaceina breviculs (AF 153045/ AF 116620

D-t';H substitutions/site







Caulobacter crescentus NA1000
0 Agrobacterium vitis $4
Rhodobacter sphaeroides KD131
Xylella fastidiosa 9a5c
Pseudomonas aeruginosa PA7
Yersinia pestis Pestoides F
Lutiella nitroferrum 2002
Chromobacterium violaceum ATCC 12472
Laribacter hongkongensis HLHKS
Eikenella corrodens ATCC 23834
Kingella oralis ATCC 51147
Simonsiella mueller ATCC 29453
Kingella kingae ATCC 23330
Kingella denitrificans ATCC 33394
Neisseria oral taxon 014 F0314
100y Neisseria macacae ATCC 33626
Neisseria sicca ATCC 29256
ooy Neisseria subflava NJS703
15| 100[L Neisseria mucosa G102
Neisseria flavescens SK114
Neisseria cinerea ATCC 14685
)~ Neisseria polysaccharea ATCC 43768
[ [[faieisseria gonorhoeae FA 1090
06| -Neisseria meningitidis MC58
Neisseria lactamica ST-640
100 Neisseria baciliformis ATCC BAA-1200
Neisseria elongata glycolytica ATCC 29315
Nitrosospira multiformis ATCC 25196
Nitrosomonas sp. AL212
Nitrosomonas sp. IST9A3
0 Nitrosomonas europaea ATCC 19718
Nitrosomonas eutropha C91
Sideroxydans lithotrophicus ES 1
Gallonella capsiferriformans ES-2
Methylophilales bacterium HTCC2181
Beta proteobacterium KB13

100

Methylotenera sp. 301
Methylotenera mobilis JLW8
Methylovorus sp. SIP3-4
Methylobacillus flagellatus KT
Thiobacillus denitrificans ATCC 25259
Polynucleobacter necessarius necessarius STIR1

Burkholderia rhizoxinica HK| 454
Burkholderia phymatum STM815
Burkholderia graminis C4D1M
Burkholderia xenovorans LB400
“Burkholderia phytofirmans PsJN
Burkholderia sp. CCGE1002
100 — Burkholderia gladioli BSR3
Burkholderia glumae BGR1
uof BurkhOldoria thailandensis E264
il Burkholderia pseudomallei 1106
Burkholderia malei ATCC 23344
Burkholderia oklahomensis C6786
Burkholderia ubonensis Bu
 Burkholderia multivorans ATCC 17616
%|[E2 Burkholderia dolosa AUO158
| ¢ Burkholderia cenocepacia J2315
5 “Burkholderia sp. 383
Burkholderia vistnamiensis G4
Burkholderia ambifaria AMMD
Ralstonia picketi 12J
Ralstonia solanacearum GMI1000
Cupriavidus metallidurans CH34
Ralstonia eutropha JMP134
Cupriavidus taiwanensis
Cupriavidus necator N 1
Herbaspirilum seropedicae SmR1
Collimonas fungivorans Ter331
Oxalobacteraceae bacterium IMCC9480
Janthinobacterium sp. Marseille
Herminiimonas arsenicoxydans

100]

o

Oxalobacter formigenes HOXBLS
Methylibium petroleiphilum PM1
Leptothrix cholodnii SP-6
Rubrivivax benzoatilyticus JA2
Hylemonella gracilis ATCC 19624
Ramlibacter tataouinensis TTB310
Rhodoferax ferrireducens T118
Polaromonas sp. JS666
Polaromonas naphthalenivorans CJ2
Verminephrobacter eiseniae EF01-2
Acidovorax delafieldii 2AN uid55645
Acidovorax avenae ATCC 19860
Alicycliphilus denitrificans BC
110 Acidovorax sp. JS42
 Acidovorax ebreus TPSY
Comamonas testosteroni CNB-2
10| Delftia acidovorans SPH-1
Delftia sp. Cs14
Variovorax paradoxus EPS
Thiomonas intermedia K12
Lautropia mirabilis ATCC 51599 ]
Sutterella wadsworthensis 3 1 458
100 Burkholderiales bacterium 1147
Parasutterella excrementihominis YIT 11859
Limnobacter sp. MED105 ]
Taylorella equigenitalis MCE9
0 Candidatus Kinetoplastibacterium crithidii
Candidatus Kinetoplastibacterium desouzaii
Candidatus Kinetoplastibacterium blastocrith
Candidatus Kinetoplastibacterium oncopel
Candidatus Kinetoplastibacterium galatii
Pusillimonas sp. T7 7
Bordetella avium 197N
) Bordetella bronchiseptica RBS0
| Bordetella parapertussis 12822
Bordetella pertussis Tohama |
5| 100 — Achromobacter xylosoxidans A8
Achromobacter piechaudii ATCC 43553
Bordetella petrii DSM 12804
Methyloversatilis universalis FAMS
Aromatoleur aromaticum EbN1
Thauera sp. MZ1T
Azoarcus sp. BHT2
Dechloromonas aromatica RCB
Candidatus Accumulibacter phosphatis clade 1A str. UW-1

5

Alphaproteobacteria

Gammaproteobacteria

Neisseriaceae

Nitrosomonadaceae

Gallionelllaceae

Methylophilaceae

| Hydrogenophilaceae

Candidatus Tremblaya princeps PCIT

ploying

E1=EblIVE]

Oxalobacteraceae

Burkholderiales
incertae sedis

Comamonadaceae

Burkholderiales incertae sedis

| Burkholderiaceae

Sutterellaceae

I Burkholderiaceae

Alcaligenaceae

Rhodocyclaceae




100 [ C: crescentus NA1000 N
o vitis $4 Alphaproteobacteria

Rhodobacter sphaeroides KD131

Xylella fastidiosa 9a5¢ .
—1_ w PA7 Gammaproteobacteria

Yersinia pestis Pestoides F

10 Lutiella nitroferrum 2002
100 Chromobacterium violaceum ATCC 12472
Laribacter hongkongensis HLHK9
Eikenella corrodens ATCC 23834
Kingella oralis ATCC 51147

100 Simonsiella muelleri ATCC 29453
Am‘—ggeﬁa kingae ATCC 23330

Kingella denitrificans ATCC 33394
Neisseria oral taxon 014 F0314

100y Neisseria macacae ATCC 33926 Nei i
Neisseria sicca ATCC 29256 eisseriaceae

100y Neisseria subflava NJ9703

Neisseria flavescens SK114

Neisseria cinerea ATCC 14685

| - Neisseria polysaccharea ATCC 43768
= Neisseria gonorroeae FA 1090

106] - Neisseria meningitidis MC58
Neisseria lactamica ST-640

Neisseria bacilliformis ATCC BAA-1200
Neisseria elongata glycolytica ATCC 29315

Nitrosospira multiformis ATCC 25196
- 100 Nitrosomonas sp. AL212
00 Nitrosomonas sp. Is79A3 Nitrosomonadaceae
100 100 - Nitrosomonas europaea ATCC 19718
Nitrosomonas eutropha C91

w0 g Sideroxydans lithotrophicus ES 1 I Gallionelllaceae

Gallonella ES-2
bacterium HTCC2181

Beta proteobacterium KB13

[ Mothyotonera sp. 301 Methylophilaceae

Methylotenera mobilis JLW8

Methylovorus sp. SIP3-4

Methylobacillus flagellatus KT

o Thiobacillus denitrificans ATCC 25259 | Hydrogenophilaceae

STIR1

Burkholderia rhizoxinica HKI 454 Candidatus Tremblaya princeps PCIT

Burkholderia phymatum STM815
0| —Burkholderia graminis C4D1M
‘i_Estkho/uena Xenovorans LB400
% L Burkholderia phytofirmans PsJN
L Burkholderia sp. CCGE1002
Burkholderia gladioli BSR3
Burkholderia glumae BGR1
] Burkholderia thailandensis E264
[gurknoideria pseudomalei 1106a
urkholderia mallei ATCC 23344
Burkholderia oklahomensis C6786
Burkholderia ubonensis Bu
[ Burkholderia multivorans ATCC 17616
(4 Burkholderia dolosa AUO158
o Burkholderia cenocepacia J2315
_NH[ Burkholderia sp. 383

100}
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Taylorella equigenitalis MCE9

100 , Candidatus Kinetoplastibacterium crithidii

100 ' Candidatus Kinetoplastibacterium desouzaii

100 — Candidatus Kinetoplastibacterium blastocrithidii

E': Candidatus Kinetoplastibacterium oncopeltii
Candidatus Kinetoplastibacterium galatii

Pusillimonas sp. T7 7
—— Bordetella avium 197N
99 Bordetella bronchiseptica RB50
1% | Bordetella parapertussis 12822
Bordetella pertussis Tohama |
55| 100 |: Achromobacter xylosoxidans A8
Achromobacter piechaudii ATCC 43553
Bordetella petrii DSM 12804

0 { Bordetella avium 197N

55 Bordefella bronchiseptica RB50
1% | Bordetella parapertussis 12822
| Bordetella pertussis Tohama |
100 — Achromobacter xylosoxidans A8
Achromobacter piechaudii ATCC 43553
Bordetella petrii DSM 12804
Methyloversatilis universalis FAMS

L’i Aromatoleum aromaticum EbN1

100 Thauera sp. MZ1T Rhodoc Claceae
Azoarcus sp. BHT2 Y
Dechloromonas aromatica RCB

r— Candidat phosphatis clade IIA str. UW-1
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