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EXCAVATES [Excavata Cavalier-Smith 2002, emend. Simpson 20003] (P)

Typically with 5uE;peruE;h:jﬂ—TEEn:ilnggrz:n:ﬁ-,-"e u::ITthe excavate” t*,epr:! S Z:|:]F|I’ii;]r]|‘,a’ |I‘]E"[]F|ﬂ"|F]F|*,e’TF]'
ture and ingestion of small particles from feeding current genera

of groove are supported by parts of the B2 microtubular root, usu:

fibre), and the left margin by the R1 microtubular root and C fibre. ur. uping of [Hlnﬂramnnal

s somewhat controversial, although recent multigene phylogenies have markedly increased support for monophyly of Meta-
monada, and of Discoba, separately. Apomorphy: Suspension-feeding groove, hnmnlu ygous to that in Jakoba libera. Recent
phylogenies indicate Metamonada and Dicoba probably do not share the same node.
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3arajibHa XapaKTEpUCTHUKA

1. MaroTh HUTOCTOM crieru@IuHO1 OyqoBH «eXcavatay-Tumy: masicka 3
KaBepHoto (1ma3oM) JiJis )KUBJICHHS, sSIKUM y 0ararbox BUAIB OyB BTpauCHHUI
IIpoTarom eBOJIIOLIIMTHOTO MPOIIECY.

2. Y O11b1IOCTI BUIIB BIICYTHI MiTOXOH/IPIi, a 3aMICTh HUX T1JIPOr€HOCOMH a00
MITOCOMH.

3. YV MITOXOHApiadbHUX BU/IIB JUCKOBUIHI a00 TpyOUacCTl KPUCTH.

4. B1g 1BOX /10 YOTUPHOX JIKT'YTHKIB.

5. Ilapazutn, cuMO10HTH 200 BIIIBHOICHYFOU1 OPTaHI3MHU.

Flagellum

I Prey is enveloped by 2  The membrane pinches 3 Other vesicles deliver digestive
the plasma membrane off a food vesicle enzymes to food vesicles; prey
at the feeding groove. within the cytoplasm. is digested for food.

—

/—,‘;‘;::’—z/ Feeding Bacterial prey
= groove
surface

Bacterial prey

are consumed

by the process ; : :
of pha E:O tosls Bacterial cell Digestive

Flagellum » breaking apart enzymes

(a) Excavate Jakoba with (b) The process of phagocytosis in excavates
feeding groove
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Metamonada — rpyna nepLioro paHry

AHaepoObHi abo Mikpoaepodinn, MToxoHapIl 6e3 KpUCT
Ta 6e3 reHomy (rigporeHocoMu adbo MITOCOMMN); KIITUHU
I3 XKryTUKamMmn, 3Bu4anHo 3 4 KIHeTocoMamMm B O4HIN
KIHETUAI; AesKi BiNTbHOICHYHOMI, BiNbLWICTb eHO00IOTUYHI
abo napasnTu.

® Metamonada Grasse 1952, emend. Cavalier-Smith 1987

Anaerobic/microae ic, either with modified mitochondria that lack cni

stae, are nonrespiratory, and lack a genome (e.q.
wvithout mitoch ia; mostly cili C cestrally with four kinetos r kinetid, though
ing, many endc orphies: mitochondrial organelles anaerobic and non-

respiratory (secondarily los oxymonads); four kinetosomes per kinetid (secondarily modified in a number of lineages).
Y Y Y Y (
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2. Fornicata

B11CyTH1 TUIIOB1 MITOXOHAPII.
1) Ilpocra xineruaa ta sapo, ado mapa sjuep Ta KIHSTHU/I.
2) JIBi 200 yoTHpHU KIHETOCOMHM (0a3aabH1 TUIBIIA).

®® fFornicata Simpson 2003
With a single kinetid and nucleus, or a pair of kinetids and nuclei; 2-4 kinetosomes and 1-4 cilia per kinetid; usually with a feed-

ing groove or cytopharyngeal tube associated with each kinetid. Nonrespiratory mitochondria without cristae. Apomorphy: “B
fibre” originates against B2 microtubular root (secondarily lost in Diplomonadida and Caviomonadidae).
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Retortomonadida

®®® Retortamonadida Grasse 1952 (P)
Single ciliary apparatus with four kinetosomes and either two (Retortamonas) or four (Chilomastix) emergent cilia; posterior cil-
ium has 2-3 vanes and is assoc . ; cell surface often underlain by a

corset of microtubules; all endobiotic, pt for one free-living species. Apomormphy: “lapel” structure as an electron-dense
sheet supporting the anterior origin of the peripheral microtubules. Chilomastix, Retortamonas. Note that molecular phyloge-
netic studies currently do not support monophyly, perhaps due to misidentification/polyphyly of Retortamonas spp.
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Chilomasti

06.04.2020

Retortomonadida

1) YoTupwm KiHETOCOMH.
2) JIBa ab0 4OTHPH JHKTyTHKA
3) EnmocumO6ionTH ab0 pijiie BUIBHOICHYIOYI.

Retortomonada 10



Chilomastix mesnili, C. bettencourti,
C. caprae, C. cuniculi, C. equi, C.
gallinarum, C. intestinalis, C.
wenrichi — HemaToreHHi IPOTICTH, 3
CJIIIIOI KIIIKH, TOJIOBHUM YHUHOM,
IPU3YHIB, K13, KPOJHWKIB, KOHEH, KYP,
1HJIFOKIB Ta MOPCKHUX CBUHOK.

06.04.2020

Contamination of waler, food, or
handsffomites with infective cysts.

A=-rrecvesage A |f'l. ( &)

A-=Disgnosicstage A -/
Cyst
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Diplomonadida

®®® Diplomonadida Wenyon 1926

Usually with ‘diplomonad’ cell organization, namely a pair of kinetids and two nuclei; some taxa (‘'enteromonads’) have a
single kinetid and nucleus, probably secondarily; each kinetid usually with four ciliated kinetosomes but sometimes only
two or three ciliated; at least one cilium per kinetid directed posteriorly, associated with a cytopharyngeal tube or
groove, or stretching as free axoneme axially within the cell; various nonmicrotubular fibres supporting the nucleus and
cytopharyngeal appar free-living or endobiotic, often parasitic. Apomorphy: diplomonad cell organization.

®®®® Hexamitinae Kent 1880

With cytopharyngeal tube or groove; with an alternate genetic code—TAR codons for glutamine; several have a

single kinetid and nucleus; endobiotic or secondarily free-living. Enteromonas, Gyromonas®*, Hexamita, Spironu-

[ - - ™ P,
cleus, _II'_IFEII_FJDH'IFIFI_. o _u'ruru'j:_q"ﬂn’-n'ﬂ”-'l'-'”ﬂ.‘_w.'_, Trirritije

L 1doy, FriLA o FRITTRTLL .

®00@® (Giardiinae Kulda & Nohynkova 1978
Without distinct feeding apparatus; one posteriorly directed cilium from each kinetid (F1) runs through the length
of the cell axially and is intracytoplasmic; with standard genetic code; all endobiotic and with ‘diplomonad’ cell

organization. Brugerolleia*, Giardia, Octomitus.
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Diplomonadida

MaroTh noiBIMHUN HAOIP OPraHOoiIIB: 2 A/1pa Ta
8 IPKYTHKIB.

1859 — BigkpuB npodecop
XapbKiBCHKOIO
yHuBepcurery Jlyian
denopoBud JIsMOIBL

(1824—1895)

1888 - bpaniy3pkuit
BUCHUH bianxapn
3aIPOTNIOHYBAB HA3BATH 1INX
HaWMPOCTIIIMX HA YECTh
JIs6ms - Lamblia
Intestinalis (Lamble, 1859).

Lamblia intestinalis B JopcoBeHTpabHOM 1 60KOBOM NPOEKIUAX (a);

06 . 04 . 2020 JBYX- M YeThipexsnepras muctsl ee (6). (ITo A.®. Tymxe).




Giardiasis

(Giardia imtestinalis)

JIamOm103 (r1ap/io3)

Contamination of water, food, or
hands/fomites with infective cysts

Trophozoites are also
passed in stool but
they do not survive in
the envnronmenl,/’v

A= Infective Stage
A= Diagnostic Stage

IPOTO30MHOE 3a00JIEBAHUE, TPOTEKAOIINE KaK B BUJIE
JIATEHTHOTO Mapa3suTOHOCUTENHCTBA, TAK U B MAHHU-
(decTHBIX (h)opMax C MPEUMYIECTBEHHBIM IMOPAKECHU-
€M CPEIHUX OTAEIOB JKEIYAOYHO-KUIIIEYHOTO TPAKTA.

Iloka3aHo: aare3MBHUN JHUCK,
BEHTOJIaTepaIbHUI I'PEOIHb,
BEHTPAJIILHUU K'Y TUK
06.04.2020 14



Enteromonas caviae — MOpPCKi CBUHKH;
Enteromonas hominis — mroanHa, MaBIu;
Enteromonas intestinalis — kponukw;
Enteromonas ratti — namroku;
Enteromonas suis — cBuHH;

Enteromonas wenyoni - orrocym Didelphis
JKuBe y TOHKOMY KHIIKOBUKY JIIOIUHU 1 gyrita

OaraTboxX BHIIB CCaBI[IB, IIaATOT€HHICTE HE
BCTAHOBJIEHA

Enteromonas hominis
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3. Parabasalia

®® Parabasalia Honigberg 1973
Cells with a parabasal apparatus—two or more striated parabasal fibres connecting the Golgl apparatus to the ciliary apparatus; kinetid
ancestrally with four cilia/kinetosomes, but frequently with additional cilia (one to thousands); one kinetosome bez gmoid fibres that
ctionor | ot the ciliary apparatus in some taxa, multiplication of complete or parts of the ci-
spicuous microtubular bundle; mitochondria trans-

s; mostly endobiotic, some parasitic, some free-living, presumably secondarily. Apomorphy:

parabasal apparatus.
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1) [DXryTukm postaluoBaHi B ogHOMY abo OisbLuin

KiNbKOCTI KnacTtepiB 0ins nepeaHbol YaCTUHW KITITUHW.

2) basanbHi TiNnbUA NOB’A3aHi 3 NapabasanbHMK MiKpoTpyboUvkamm, siKi
NPUKPINSIIOITLCA 40 anapaty lonbaxi (napabasarnbHi Tinbus).

3) He MicTaTb MITOXOHAPIT, 3aMiCTb HUX TAPOreHOCOMM.

basal

bodies
trailing
flagellum

costa Parabasal
bodies

undullating
membrane




[iaporeHocoMU — KpYrnACTi MIKpOTESNbLUS 3 LWifIbHOK MeMOpaHOoLo Ta
OPIOHO3EPHNCTUM MATPUKCOM Ta YLLINIbHEHOIO LIEHTPAaNbHO
YaCTUHO. 34aTHi 4INNTNCA 3 YTBOPEHHSAM 2X OOYipHiX opraHen.
[1B8i MeMbBpaHu, ane Hemae BHYTPILLUHIX LCT.

*OaHa rpyna 3HaxoguTtcsa 6ing yBirHyTol MOBEPXHI KOCTMW.

«[lpyra — 6inga akcocTunio.

*TicHo noB’a3aHi 3 ElNC Ta iHWnMmM opraHenamMmu 3a J0OMNOMOror
TPaAHCNOPTHUX NY3UPLKIB.

*Hemae reHowmy.
*Hemae uumkny TpukapboHoBMX KMCNOT. [1poaykye MonekynapHum
BOAEHb Y AKOCTI KiIHLEeBOro npoaykty qoepMeHTaTUBHOIO

pO3LLUENSIEHHS BYrneBO4HIB.

* AHa3pPOOHLIN MeTaboNn3Mm.
06.04.2020
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Trichomonadida

®®® Trichomonadida Kirby 1947
Four to six (four ancestrally) cilia with one ciliary axoneme supporting a lamelliform undulating membrane; B-type costa,
sometimes absent, comb-like structure and infrakinete axostyle usually of " Trichomonas type”,

mostly endobiotic, some parasitic, exceptionally free-living. Cochlosoma, Dientamoeba, Lacusteria, Pentatrichomonas,

] - F e D= | . - D= | T - - - e, - F - F e §
Pentatrichomonoides, Pseudotrichomonas, Pseudotrypanosoma, Tetratrichomonas, Trichomonas, Trichomonoides, Tri-

LI P07 LA o LT 1oy, P I P P LA Led LA T

chomitopsis.
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Trichomonadea — rpyma TpeTboro panry

*4 JKTYTHKA: 3 HAIpaBJICHI yIiepea, 1- Ha3aa U MOXKE YyTBOPIOBATH
YHAYII0I04y MeMOpaHy. Yucio JKTyTUKIB MOXxe OyTu 4-6.

*KineTocomu 3X JKTYTHKIB pO3TAIIOBAHU NAPAJICIBHO JIPYT APYTY , OJIHA
HarpaBJI€Ha 1T KyTOM.

*Kopinnesa cucrema: 3 KOpOTKUX (H1OpUISPHBIX KOPIIIKIB, 2 TTONIEPEYHO
NOIITPHUXOBAHI MapadasanbHl (10pUIH, KOCTA.

*Kocra - nonepeyHo nomrpuxoBaHa gpiOpuiia, po3TaiioBaHa napajieibHO
PEKYPEHTHOMY JIKTYTHUKY, JICKUTh Y CEPEANHI KIITUHHU.

e][IepTa TA AKCOCTUIID.

e [IpencTaBHUKM:

Trichomonas vaginalis, mapa3ut crareBoi cucTeMu JIIOIUHH.

Dientamoeba fragilis, ame0oinamii mapa3uT JIIOIUHU.

Histomonas meleagridis, mapa3ur, 110 BUKJIMKAE 3aXBOPIOBAHHS «IOPHA TOJI0BA» Y
JIOMAIITHBOT IITHILLI.

Mixotricha paradoxa, cuiMO0iOHT TEpMITOB, Ma€ €HIOCUMOIOHTIB.

06.04.2020 20



Trichomonas vaginalis, wo
MPUKPINmoemscs 00
enimenianbHUX KimuH 8aaiHu.
[pukpinneHi gpopmu
Habysarompb ameboiOHOI
gopmu.
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Honigbergiellida

@@ Honigbergiellida Cepicka et al. 2010 (P?)
Two and more than 20 (four ancestrally) cilia with one ciliary axoneme sometimes supporting a lamelliform undulating

membrane; costa, comb-like structure, and infrakinetosomal body absent; axostyle usually of " Trichomonas type”, some-
times of " Tritrichomonas type”; usually free-living, some endobiotic. Ditrichomonas, Cthulhu, Cthylla, Hexamastix, Honig-

bergiella, Monotrichomonas.

. | rf
Hexamastix termitis af

(3a Gerbod et al., 2000,
scale 20 mMkm) - .
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Hypotrichomonadida

o0 ® Hypotrichomonadida Cepicka et al. 2010
Four cilia with one ciliary axoneme supporting a lamelliform undulating membrane; A-type costa, sometimes absent;
comb-like structure present, but no infrakinetosomal body; biramous parabasal body; axostyle usually of “ Irichomonas

type"”; endobiotic. Hypotrichomonas, Trichomitus.
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Phylogenetic position of parabasalid
symbionts from the termite
Calotermes flavicollis based on
small subunit rRNA sequences

Summary Small subunit rDNA genes were amplified by polymerase chain reaction
using specific primers from mixed-population DNA obtained from the whole hindgut
of the termite Calotermes flavicollis. Comparative sequence analysis of the clones
revealed two kinds of sequences that were both from parabasalid symbionts. In a
molecular tree inferred by distance, parsimony and likelthood methods, and including
27 parabasalid sequences retrieved from the data bases, the sequences of the group
IT (clones Cf5 and Cf6) were closely related to the Devescovinidae/Calonymphidae
species and thus were assigned to the Devescovimdae Foaina. The sequence of the
group I (clone Cf1) emerged within the Trichomonadinae and strongly clustered
with Tetratrichomonas gallinarum. On the basis of morphological data, the
Monocercomonadidae Hexamastix termitis might be the most likely ongin of this
sequence.

Key words Parabasalid protists - Termutes -
Molecular evolution

Small subunit rRNA - Phylogeny -




Eur J Profistol. 2015 Apr:31(2):155-72. doi: 10,1018/ ejop.2013.02.003. Epub 2015 Feb 14.

Molecular and morphological diversity of the genus Hypotrichomonas (Parabasalia:
Hypotrichomonadida), with descriptions of six new species,

Céza V! Panek T', Smejkalovd P2, Cepicka I°

+ Author information

Abstract

The genus HypotrichomonasLee, 1960 belongs to the small parabasalian class Hypotrichomonadea. Although five Hypotrichomonas species
have been described from intestines of lizards and birds, some descriptions were brief and incomplete. Only the type species H. acosta has
been observed repeatedly. We have established 23 strains of the genus Hypotrichomonas in culture. Phylogenetic and morphological
analyses showed that these isolates represent eight distinct species, six of which are novel. Three of the species showed unusual
morphology, such as a reduced undulating membrane, absence of the free part of the recurrent flagellum or a costa-like fiber. Our strains
were isolated from a wide range of hosts including cockroaches, frogs, tortoises, lizards, snakes, marsupials, pigs, rodents, and primates.
The genus Hypotrichomonas thus contains a relatively large number of species that differ in morphology, phylogenetic position and host
range. It is remarkable that such diversity of hypotrichomonads was previously undetected, although a number of studies dealt with intestinal
trichomonads of vertebrates and invertebrates. Qur results indicate that the diversity of the genus Hypotrichomonas as well as of the whole

Parabasalia is still only poorly understood, and the lineages described so far likely represent only a small fraction of the true diversity of
parabasalids.
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Tritrichomonadida

Jcercomonas,

Tritrichomonas foetus

CropuuunHsie po3yiaau y poOoTi
KHUIIIKOBOI'O TPAKTY pOraroi
xygoou. [{iapes y KoTiB.
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Cristamonadida

®®® (ristamonadida Brugerolle & Patterson 2001
Uninucleate to multinucleate; akaryomastigonts in addition to karyomastigonts in some multinucleate genera; four-to-
thousands of cilia per mastigont; kinetosomes, except for ‘privieged kinetosomes’, often discarded during cell division

in highly ciliated taxa;, some with cresta and paraxonemal rod associated with the recurrent cilium; axostyle ancestrally

of " Tritrichomonas type”, secondarily thin or reduced in some; multiple axostyles in multinuclear forms; parabasal body
single or multiple, ellipsoid or rod-shaped, often spiralled or ramified; endobiotic. Caduceia, Calonympha, Coronympha,
Deltotrichonympha, Devescovina, Foaina, Gigantomonas, Joenia, Joenina, Joenoides, Joenopsis*, Kofoidia, Koruga,
Macrotrichomonas, Macrotrichomonoides, Metadevescovina, Mixotricha, Fachyjoenia*, Projoenia*, Pseudodevescovina,
Rhizonympha*, Snyderella, Stephanonympha.

Joenia annectens

(3a Gerbod et al., 2000,
scale 20 mxm)

MenikaroTh B KHUIIIKOBUKAX TEPMITIB Ta TapaKaHiB.
CumOi0oHTH.

= o



Spirotrichonymphida

pirotrichonympnhnia

]
it
|I FIric

L . ' . C » ;
o [ o - A1 ; * o ; - ; # o
[ ||.|:__.1I Oro! 3, 1V AICTC I|'| 1ania , IV HICroOmast ||L1| ) . }_| 05 |_ rom Ir T 1 D H a . ._.'Il.r_. iroma JULES | ._.'Ir_. Irom Ir -
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Spironympha kofoidi

Reticulitermes sp.
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Lophomonadida

0@ | ophomonadida Light 1927
Multiple kinetosomes in a single kinetid arranged in an ear-shaped row partially encircling the nucleus; single thin axos-

tyle; endobiotic. Lophomonas.
of e I

Lophomonas
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Copyright @The Author{s) 2019. Published by Baishideng Publishing Group Inc. All rights reserved.

World J Clin Cases. Jan 6, 2019; 7({1): 95-101
Published online Jan &, 2019, doi: 10.12998/wijcc.v7.i1.95

Authenticity of pulmonary Lophomonas blattarum infection: A case

report

Shuang-Shuang Meng, Zhi-Feng Dai, Hui-Chao Wang, Yu-Xia Li, Dan-Dan Wei, Rui-Lin Yang, Xu-Hong Lin

06.04.2020

Pulmonary protozoal infections are rare. 4 28-year-old woman was admitted to hospital with chief
complains of cough, sputum, and dyspnea. The clinical laboratory tests for blood revealed an increased
eosinophil percentage of 31.3% and significantly elevated total IgE. The chest computed tomography
scan revealed that bilateral bronchial walls were thickening, accompanied with patchy spots scattered
throughout bilateral lungs. A suspected multiflagellated protozoan was observed under a light
microscope. But some different features were observed by electron microscopy, such as the orientation

of flagella and nucleus. Besides, both bronchoalveolar lavage fluid and bronchoscopic brush smears
underwent Gram staining and Pap staining, which revealed that numercus respiratory ciliated cells werg
scattered or accumulated in the sample. Finally, she was diagnosed with eosinophil pneumonia.
Metronidazole, bronchodilators, and mucolytics were taken for 5 d and symptoms and pulmonary
wventilation function improved. We hersin report a case of chronic eosinophilic pneumonia, which was
misdiagnosed as multiflagellated protozoan infection, and it is suggested that reliable diagnosis
approaches are necessary, rather than clinical symptoms and morphological features.

Key Words: Multiflagellated protozoan, Respiratory disease, Parasitic infection, Case report




Trichonimphida

®®® [richonymphida Poche 1913

Bilaterally or tetraradially symmetrical, with anterior rostrum divided into two hemirostra; each hemirostrum bears one

or two ciliary areas with hundreds to thousands of cilia; cilia usually retained during cell division; one hemirostrum g

to each daughter cell; numerous parabasal fibres originate from two or four parabe

0es

al plates that form a rostral tube Iin
e outside the cell; endobiotic. Barbulanympha, Eucomonympha, Helico-
nympha, Hoplonympha, Leptospironympha, Macrospironympha®, Pseudotr

ronym otrichonympha, Rhynchonympha®, Spirotricho-

ome; numerous thin axostyles do not protruc

soma®*, Staurojoenina, Teranympha, Trichonympha, Urinympha.

Trichonimphida

06.04.2020
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4. Preaxostyla

[eTepoTpodu 3 4-Mma OXKryTUKamMn Ta KIHETOCOMOHO B
OOHIN KiHeTUAl, KnacuyHi MiToxoHApPIl BIACYTHI.

® Preaxostyla Simpson 2003
Heterotrophic cell with four cilia and kinetosomes per kinetid; nonrespiratory mitochondria without cristae or absent. Apo-

morphy: “| fibre” associated with R2 root has ‘preaxostylar’ substructure—latticework paracrystalline layer of ‘double-
cross’ thickness with a single, fine outer layer.
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Oxymonadida

ee®e® (Oxymonadida Grassé 1952

Single kinetid (occasionally multiple kinetids) consisting of two pairs of ciliated kinetosomes distantly separated by a
preaxostyle (microtubular root R2 and paracrystalline | fibre), from which arises a microtubular axostyle; axostyle con-
sists of parallel rows of microtubules and is contractile in some taxa; microtubular pelta present in some genera;, mito-
chondrion either absent or non-recognized, gut endosymbionts, mostly in lower termites and Cryptocercus, many taxa
attach to gut wall using an anterior holdfast; closed mitosis with internal spindle. Apomorphy: Absence of ventral
groove. Kinetosomes grouped Iin two pairs. Axostyle formed by parallel rows of microtubules, (not homologous to that
of Parabasalia). Absence of recognizable mitochondrion. Barroella, Blattamonas, Brachymonas, Dinenympha,
Microrhopalodina, Monocercomonoides, Notila, Opisthomitus, Oxymonas, Faranotila, Polymastix, Pyrsonympha, Sau-
romonas, Saccinobaculus, Streblomastix, Tubulimonoides.

*Hepenuka rpyima, 6115 80 BU11B

*CHUMOI0HTH KUIITKOBUKA TBAPUH,

TOJIOBHUM YMHOM, Y JE€PEBOSITHUX

TEPMITIB Ta TAPAKaHIB, a TAKOXK KUBYTh B

aM(}1015X, penTUIISAX Ta CCaBIISAX.

*MacTUTOHT 3 2 MapaMu KTy THKIB,

TEHACHIIS A0 MOJIKapiOMaCTUTOHTHO1

Ooprasizariii.
*[IpeakcoCTHIIb Ta AKCOCTHIIb. ||| Pyrsonymphall
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Trimastigidae

®®® [rimastigidae Saville Kent 1880-1882

Free-living excavate cells bearing four cilia stretched roughly in the anterior, right, left, and posterior directions; a broad

ventral feeding groove, in which beats the posteriorly directed cilium; posterior cilium with two broad vanes without
thickened vane margins, no conspicuous lateral cytopharynx; nonrespiratory mitochondria without cristae. Marine and

[ oy =T - - T rr e
rreshwater. Inmastix.

Trimastix
marina
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Volume 166, |ssue 4, September 2015, Pages 468-491

::l:'.g'.'.la-. Paper

Marine Isolates of Trimastix marina Form a
Plesiomorphic Deep-branching Lineage within
Preaxostyla, Separate from Other Known

Trimastigids (Paratrimastix n. gen.)
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Paratrimastigidae

’hang et al. 2015

' thickened vane margins on posterior cilium; lateral cytopharynx may be present; fresh-

Paratrimaxis pyriformis
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The Mitochondrion-Like Organelle of 7Trimastix
pyriformis Contains the Complete Glycine Cleavage
System

Zuzana Zubacova', Lukas Novak', Jitka Bublikova', Vojtéch Vacek', Jan Fousek?, Jakub RidI?,
Jan Tachezy', Pavel Dolezal', Cestmir Viéek?, Viadimir Hampl'*

1 Charles Lniversity in Prague, Faculty of Scence, Departrment of Parasitology, Prague, Czech Republic, 2 Institute of Molecular Genetics of the Acaderny of Sciences of the
Czech Republic, Prague, Czech Republic

Abstract

All eukaryotic organisms contain mitochondria or organelles that evolved from the same endosymbiotic event like classical
mitochondria. Organisms inhabiting low oxygen environments often contaim mitochondrial derivates known as
hydrogenosomes, mitosomes or neutrally as mitochondrion-like organelles. The detailed investigation has shown
unexpected evolutionary plasticity in the biochemistry and protein composition of these organelles in various protists. We
investigated the mitochondrion-like organelle in Trimastix pyriformis, a free-living member of one of the three lineages of
anaerobic group Metamonada. Using 454 sequencing we have obtained 7 037 contigs from its transcriptome and on the
basis of sequence homology and presence of N-terminal extensions we have selected contigs coding for proteins that
putatively function in the organelle. Together with the results of a previous transcriptome survey, the list now consists of 23
proteins —= mostly enzymes involved in amino acid metabolism, transporters and maturases of proteins and transporters of
metabolites. We have no evidence of the production of ATP in the mitochondrion-like organelle of Trimastix but we have
obtained experimental evidence for the presence of enzymes of the glycine cleavage system (GCS), which is part of amino
acid metabolism. Using homologous antibody we have shown that H-protein of GCS localizes into vesicles in the cell of
Trimastix. When overexpressed in yeast, H- and P-protein of GCS and cpné0 were transported into mitochondrion. In case of
H-protein we have demonstrated that the first 16 amino acids are necessary for this transport. Glycine cleavage system is at
the moment the only experimentally localized pathway in the mitochondrial derivate of Trimastix pyriformis.
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[liarpyHTTS )1 BUAUIEHHS cyniep-rpynu EXcavata.

OcoonuBocTi mosioxkeHnud B cucremax Adl et al., 2005, Adl et al., 2019.
Xapakrepuctuka Excavata.

Xapakrepructuka Metamonada, sik TpyIy epIioro paHry Ta IMOJI0KCHHS
npeacTaBHUKIB Tpynu Metamonada B KiTacHUHUX TaKCOHOMIYHUX CHCTEMaXx.
KopoTtka xapakrtpuctuka Fornicata sk rpyrmu apyroro pasry.

3HANTH OPUTIHAJIBHI BIJOMOCTI B IHTEPHET MPOCTOP1 PO OJHOIO
npencraBauka Retortomonadida Ha ocHOBI myOmikalliid 3 ypaxyBaHHIM
MOJIEKYIApHUX AaHuX. Hajgatu KOpOTKY XapakTepHUCTHKY, sika O BKJIKOYAsa:
MOp(doJioriyHui Ty, crernudigyai MopdoaoriyHi ado 010X1MIYH1 0COOIMBOCTI,
€KOJIOTT4H1 0COOIMBOCTI, MICIIE B CHCTEMI Ta peajbHe a00 MMOBIpHE
BUKOPHUCTAHHS.

3HaNTH OPUTIHAJIBHI BIJJOMOCTI B IHTEPHET MPOCTOP1 PO OJHOIO
npencraauka Diplomonadida Ha ocHOBI myOiKalliii 3 ypaxyBaHHSIM
MOJIEKYIApHUX AaHnX. Hajgati KOpOTKY XapakTepHUCTHKY, sika O BKJIKOYAa;
MopdoJioriyaui Ty, crenudigai MopdoaoriyHi abo 010XiMI4H1 0COOIMBOCTI,
€KOJIOT14H1 0COOIMBOCTI, MICIIE B CUCTEMI Ta peajbHe a00 MMOBIpHE
BUKOPHUCTAHHS.
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8. I'iiporeHocomMu Ta MITOCOMHU SIK PEyKOBaH1 MITOXOH/IPI].

9. 3HaiiTu opUTiHATIBHI BIJIOMOCTI B IHTEPHET MPOCTOPI PO OJTHOTO
npencrapauka Trichomonadida Ha ocHOBI myOTiKaIlii 3 ypaxyBaHHSIM
MOJIEKYJISIPHUX JAaHuX. Hamatu KOpOTKYy XapaKTEpPUCTUKY, sKa O BKJIroUana;
MOp(doJIoriyHui TrM, crenudigal Mop¢oaoTiyH1 a00 010X1IMIYH1 0COOIMBOCTI,
€KOJIOT14H1 0COOJIMBOCTI, MICIIE B CUCTEMI Ta peajibHe a00 MMOBIpHE
BUKOPUCTAHHS.

10. 3HaiiTH OpUT1HAIBHI BIJIOMOCTI B IHTEPHET MPOCTOP1 PO OJTHOTO
npencrapauka Honigbergiellida na ocHoBi myOmikartiii 3 ypaxyBaHHSIM
MOJICKYJISIPHUX JAaHuX. Hamatu KOpOTKY XapaKTEpPUCTUKY, sKa O BKJIroUasa;
MOpP(]OJIOrTYHUH THIl, crierudigH1 MOp¢oI0TiyH1 a00 010X1IMIYH1 0COOIMBOCTI,
€KOJIOT14H1 0COOIMBOCTI, MICIIE B CHCTEMI Ta peajibHe a00 MMOBIpHE
BUKOPUCTAHHS.

11. 3HaiiTH OpUT1HAJIBHI BIJIOMOCTI B IHTEPHET MPOCTOP1 IPO OJTHOTO
npexcrapauka Tritrichomonadida na ocHOBI myOmikalliid 3 ypaxyBaHHSIM
MOJICKYJISIPHUX JdaHuX. Hamatu KOpOTKY XapaKTEPUCTUKY, sKa O BKJIrOUaa;
MOp(doJIOrIYHUH T, crierudigH1l MopdoaoTriyH1 a00 010X1IMIYH1 0COOIMBOCTI,
€KOJIOT14H1 0COOIMBOCTI, MICIIE B CUCTEMI Ta peajbHe a00 MMOBIpHE
BUKOPUCTAHHS.
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12. 3HaliTh oOpuriHajJbHI BIiJOMOCTI B 1HTEPHET MPOCTOPI IPO OJHOIO
npencrapauka  Cristamonadida HA OCHOBI TyOJiKamid 3 ypaxyBaHHAM
MOJICKYJISIpHUX JaHuX. HajgaTtu KOpOTKy XapaKTEepUCTUKY, fAKa O BKIIIOYaa:
MOP(DOJIOTIYHUN THUM, crenudiyal Mop¢oioridyHl adbo 010XIMI4H1I O0COOJIMBOCTI,
€KOJIOTTYH1 OCOOJIMBOCTI, MICIIE B CHCTEMI Ta pealbHe ab0 WMOBIpPHE
BUKOPUCTAHHH.

13. 3nHaiiTu opwuriHajlbHI BIJOMOCTI B 1HTEPHET IPOCTOPI MPO OJHOIO
npeacraBauka Spirotrichonymphida  Ha ocHoBi myOmikamiii 3 ypaxyBaHHSIM
MOJIEKYJISIpHUX JaHuX. HajaTu KOpOTKy XapaKTEepUCTHKY, sika O BKJIOYasa:
MOP(MOJIOTIYHUM THUM, crenu@iyal MopgoioriyHl adbo O010XIMIYHI O0COOJIMBOCTI,
€KOJIOT1YHI OCOOJIMBOCTI, MiCllE B CHCTEMI Ta peajbHe abo HMOBIpHE
BUKOPUCTAHHS.

14. 3HaliTM OpUTIHAIBHI BIJOMOCTI B I1HTEPHET MPOCTOPI MPO OJHOTO
npeacraBauka Lophomonadida HAa OCHOBI TyOmikamiii 3 ypaxyBaHHSIM
MOJIEKYJISIpHUX JaHuX. HagaTu KOpOTKy XapaKTEepUCTHKY, sika O BKJIIOYasa:
MOP(MOJIOTIYHUM THUM, crenudiyal MopgoioriyHl adbo 010XIMiI4HI O0COOJIMBOCTI,
€KOJIOT1YHI OCOOJMBOCTI, MICIIE B CHCTEMI Ta pealbHe abo WMOBIpHE
BUKOPUCTAHHS.
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15. 3HaiiTH OpUTIHAIBHI BIJIOMOCTI B IHTEPHET MPOCTOP1 IIPO OJTHOTO Ipe/ICTaBHUKA
Trichonimphida na ocHoOBI ImyOIiKaIii 3 ypaxyBaHHAM MOJICKYIIPHUX JaHUX.
Hanatu kopoTKy XapaKTEpUCTHUKY, AKa O BKIIFO4aia: MOP(QOIOTIYHUN THIL,
crier@1aal MOp(oJIoridH1 a00 010XIMIYHI OCOOIMBOCTI, €KOJIOTTYH1 OCOOIMBOCTI,
MICIIE B CUCTEMI Ta peajibHE a00 UMOBIPHE BUKOPUCTAHHSI.

16. Kopotka xapakrepuctrka Preaxostila i ix miciie B KJIaCHUHUX CHCTEMax
OpPraHIYHOIO CBITY.

17. 3HaiiTH OPUTIHAIBHI BIJIOMOCTI B IHTEPHET IMPOCTOP1 PO OJTHOTO MPEICTABHUKA
Oximonadida Ha ocHOBI ImyOJTiKaIliii 3 ypaxyBaHHSIM MOJICKYIIpHUX danux. Hamatn
KOPOTKY XapaKTEPUCTUKY, sIKa O BKItOYaIa: MOP(OJIOTrTYHUN THII, CIICIU(IYHI
MOp@0oI0T1yH1 A00 010XIMIYHI 0COOJIMBOCTI, €KOJIOT1YHI OCOOIMBOCTI, MICIIC B
CHUCTEMI Ta peajibHe a00 UMOBIPHE BUKOPUCTAHHSI.

18. 3HaliT! OpUTIHAIBHI BIJOMOCTI B IHTEPHET MPOCTOPi MPO OJHOTO MPEICTAaBHUKA
Trimastigidae abo Paratrimastigidae na ocHoBI IyOJIiKaIIii 3 ypaxyBaHHIM
MOJIEKYJISIpHUX JaHuX. Hajgati KOpOTKY XapakTepUCTHUKY, sika O BKIIKOYAsa;
MOpP(]OJIOrIYHUE THIl, crierudigH1 Mop¢oIoTiyH1 a00 010X1IMIYH1 0COOIMUBOCTI,
€KOJIOT14H1 0COOJIMBOCTI, MICIIE B CUCTEMI Ta peajibHe a00 MMOBIPHE BUKOPUCTAHHS.
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