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2. Metamonada — rpyna nepLuoro
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EXCAVATA Cavalier-Smith 2002, emend. Simpson 2003
Typically with suspension-feeding groove of the “excavate™ type, secondarily lost in many taxa; feeding groove used

for capture and ingestion of small particles from feeding current generated by a posteriorly directed cilium (F1);
right margin and floor of groove are supported by parts of the R2 microtubular root, usually also supported by
nonmicrotubular fibres (B fibre, composite fibre), and the left margin by the RI microtubular root and C fibre.
Grouping somewhat controversial, although recent multigene phylogenies have markedly increased support for
monophyly. Apomorphy: Suspensiontfeeding groove, homologous to that in Jakoba libera.

e Metamonada Cavalier-Smith 1987 [Metamonadina Grasse 1952], emend. Cavalier-Smith 2003
Anaerobic/microaerophilic, with modified mitochondria that lack cristae, are nonrespiratory, and lack a gen-
ome (e.g. hydrogenosomes or mitosomes); mostly ciliated cells, usually with four kinetosomes per kinetid; some
free-living, many endobiotic or parasitic. Apomorphy: mitochondrial organelles anaerobic, and nonrespiratory.

ee Fornicata Simpson 2003
With single kinetid and nucleus, or one pair each of kinetids and nuclei; 2-4 kinetosomes per kinetid; usu-
ally with a feeding groove or cytopharyngeal tube associated with each kinetid. Apomorphy: “B fibre”
originates against R2 microtubular root.

eee Diplomonadida Wenyon 1926, emend. Brugerolle et al. 1975
Usually with ‘diplomonad’ cell organization. namely a pair of kinetids and two nuclel, each kinetid

215,9 x 279,4 mm <
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3arajgbHa XapaKTCPHUCTHKA

1. Maroth miToCcTOM CcriergIuHOl OyqOBH «excavatay-TUIy: MmiaBicka 3
KaBepnoro (11a3oM) Jjis >KMBJICHHS, SKUi y 0ararboX BU/I1B OyB BTpaueHMI
[IpoTsirom eBOJIOIIMHOTO MPOIIECY.

2. Y OUIBIIOCTI BUIIB BIACYTHI MITOXOH/IPIi, @ 3aMiCTh HUX TAPOT€HOCOMH ad0
MITOCOMUH.

3. ¥V MITOXOHIpiadbHUX BUJIIB JUCKOBUJIHI a00 TpyOUacTl KPUCTH.

4. Big ABOX 10 YOTUPHOX JIKT'YTHKIB.

5. [Tapa3utu, cMUMOI0HTH a00 BIJILHOICHYIOY1 OpTraHi3MH.

Flagellum

1 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.

—

,_;;;;—r/ Feeding Bacterial prey
= groove
surface

J

Bacterial prey

are consumed

by the process R e : ! !

of ph n;locvmsie 3 : Bacterial cell Digestive
Flagellum o : breaking apart enzymes

(a) Excavate Jakoba with (b) The process of phagocytosis in excavates
feeding groove




2. Metamonada - rpyna
NepLIoro paHry

AHaepobHi abo mikpoaepodinu, MmToxoHapil 6€3 KpUcT
Ta 6e3 reHomy (rigporeHocomMn abo MITOCOMWN); KNITUHK
I3 IXKryTUKaMK, 3BM4anHO 3 4 KIHETOCOMaMM B OAHIuN
KIHETUAI; AesIKi BiNbHOICHYIOMI, BiNbLWICTb €HO00IOTUYHI
abo napasnTu.



Fornicata — rpyma apyroro paHry

1)BiacyTHI TUIIOBI MITOXOHAPII.
2)IIpocTa KiHETHAA Ta AP0, a00 Mmapa Aaep Ta KIHETH,.
3)/IB1 a00 YoTHpH KIHETOCOMHU (0a3ajibHI1 TLIBLIA).



Retortomonadida — rpyna
TPETHOTO PAHTy

1) YoTupu KiHETOCOMHU.
2) JIBa abo 4OTHUPHU JIKTYTHKA
3) EnpocuMOioHTH abo0 pijliie BUIbHOICHYIOUI.

Retortomonada 10



Chilomastix mesnili, C. bettencourti,
C. caprae, C. cuniculi, C. equi, C.
gallinarum, C. intestinalis, C.
wenrichi — HETIaTOTeHH1 IIPOTICTH, 3
CJIITO1 KIIIKH, TOJIOBHUM YHHOM,
IPU3YHIB, K13, KPOJIMKIB, KOHEU, KYD,
1HJIFOKIB Ta MOPCKHUX CBUHOK.

Contamination of water, food, or
handsfomites with infective cysts.

Y/

A=infectve stage A |(

A- Diagnostic Stage A \-"
y!l
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Diplomonadida — rpyna TpeTboro
paHry

Maroth noaBIMHUKA HAO0Ip OPraHoiIIB: 2 sApa Ta
8 JIKYTHKIB.

1859 — BiakpuB npodecop
XapbKIBCHKOTO
yHuBepcurery Jlyuran
denopoBud JIamMOb

(1824—1895)

1888 - bpanIy3pKuii
BUcHUM branxapn
3alPOTNIOHYBAB HA3BaTH 1IUX
HaWMPOCTIIMINX HA YECTh
JIs16m1s1 - Lamblia
intestinalis (Lamble, 1859).

* Lamblia intestinalis B fopcoBeHTpanbHOMH B GOKOBO#H TIPOCKITHAX (2);
JIBYX- H YeThIpexsepHas mucTH ee (6). (ITo A.®D. Tymxe).




Giardiasis

(Criaardicr intestimalis)

JIssMOm103 (T1apa103)

Contamination of waler, food, or
hands/fomites with infective cys!s

Trophozoites are also

passed in stool bt

they do not survive in

the environment, =,
-

2}“)

A= Infective Stage
A= Dragnostic Stage

IPOTO30HOE 3a00JIEBaHME, MPOTEKAIOIINE KaK B BUC

JIATEHTHOTO Mapa3uTOHOCUTEILCTBA, TAK U B MAHU-

(decTHBIX (popMax ¢ MPEUMYIIECTBEHHBIM MOPAYKEHU-

€M CPEIHUX OTIEIOB JKEIYyI0UHO-KUIIIETHOTO TPAKTA.
*

IToka3aHo: agre3uBHUU JUCK,
BEHTOJIaTEpAJIbHUM I'PEOIHb,
BEHTPAIILHUH JIKT'YTUK

13



Enteromonas caviae — MOPCK1 CBUHKH;
Enteromonas hominis — nroquHa, MaBIIU;
Enteromonas intestinalis — Xponvku;
Enteromonas ratti — namioku;
Enteromonas suis — CBUHS,

Enteromonas wenyoni - onocym Didelphis
JKuBe y TOHKOMY KUIIKOBUKY JIFOMUHU 1 gyrita

O0araTbOX BHJIIB CCaBIIIB, MaTOTCHHICTH HE
BCTAHOBJICHA

Enteromonas hominis



Parabasalia - rpyna gpyroro paHry

aitn  Pepaktuposanune
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groove; almost always biciliated, but with 2-4 Kinetosomes; posterior cilium with 1-3 vanes and

A
beating within the groove; with relatively large cristae-lacking mitochondrion-related organelles;
consistently recovered as a paraphyletic assemblage within Fornicata in molecular phylogenies.
Carpediemonas, Dysnectes, Ergobibamus, Hicanonectes, Kipferlia.

Parabasalia Honigberg 1973

Cells with a parabasal apparatus; two or more striated parabasal fibres connecting the Golgi apparatus to
the ciliary apparatus; kinetid generally with four cilia/kinetosomes, but frequently with additional cilia
(one to thousands); one kinetosome bears sigmoid fibres that connect to a pelta—axostyle complex; reduc-

tion or loss of the ciliary apparatus in some taxa, or multiplication of all, or parts, of the ciliary apparatus

215,9x 279,4 mm <

>
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1)  IKXryTukm postawloBaHi B ogHOMY abo OinblLuii

KINbKOCTI KnacTepiB 6ing nepeaHbol YHaCTUHU KITITUHM.

2) basarnbHi Tinbusa NoB’si3aHi 3 Napaba3sanbHMU MIKpOTpYyDo4Kamm, siki
NPUKPINSIOITLCA A0 anapaty lonbaxi (napabasarnbHi Tinbus).

3) He MicTaTb MITOXOHAPIT, 3aMiCTb HUX FiAPOreHOCOMM.

basal
bodies

trailing
flagellum

coéta parabasal
bodies

undullating
membrane




[iaporeHoCoOMU — KPYriAaAcTi MiKpOTesbLUs 3 WiNIbHOK MeMOpaHoto Ta
OPIOHO3EPHUCTUM MaATPUKCOM Ta YLUINIbHEHOIO LIEHTPanbHO
YaCTMHOW. 34aTHi 4iINNTUCA 3 YTBOPEHHSM 2X JOYipHIX opraHern.
[1B8i MeMbpaHu, ane Hemae BHYTPILLHIX LACT.

«OgHa rpyna 3HaxoguTca 0ins yBirHyTOl NOBEPXHI KOCTW.

[lpyra — 6inga akcocTusnio.

*TicHo noB’aA3aHi 3 ENC Ta iHWnMu opraHenamu 3a JONOMOIOH0
TPaHCNOPTHMX NY3MNPbKIB.

*Hemae reHomy.
*Hemae unkny TpukapboHoBMX KMCIOT. [poayKye MOonekynapHum
BOAEHb Y AKOCTI KIHLLEBOro npoaykTy depMeHTaTUBHOIO

PO3LUEnSIeHHSA BYINeBO4HIB.

* AHa3pOOHbLIN MeTaboNMN3M.

17



Trichomonadea — rpymna TpeTboro pasnry

*4 JKTyTHKA: 3 HaIpaBJICH1 yriepe, 1- Ha3al u MOXKe YTBOPIOBATH
YHIYJIIOI04Yy MeMOpaHy. Yucio KryTHKIB MOXke OyTH 4-6.

*KineTocoMu 3X JKTYTHKIB PO3TAlIOBAHU MApaEIbHO JIPYT APYTY , OJHA
HaIlpaBJI€HA M1]] KYTOM.

*KopiHiieBa cuctema: 3 KOpOTKUX (P1OpHIISIPHBIX KOPIIIKIB, 2 HOMEPEYHO
MOIITPUXOBaHI Napada3aibH1 P1OpUIIH, KOCTA.

*Kocra - monepeyHo nomrpuxoBaHa (piopuiia, po3ranioBaHa napajieiibHO
PEKYPEHTHOMY JIKT'YTHUKY, JIGKUTh Y CEPEINHI KJIITHHH.

e[IebTa TA AKCOCTUJID.

* [IpencraBHUKY:

Trichomonas vaginalis, mapa3uT CTaTeBO1 CUCTEMH JIFOANHHU.

Dientamoeba fragilis, ame60inHII TTapa3uT JTIOAUHHU.

Histomonas meleagridis, mapa3ur, 1110 BUKJIUKA€E 3aXBOPIOBAHHS «4YOpPHA FOJIOBA» Y
JIOMAIITHBOI IITHUIII.

Mixotricha paradoxa, CAMO10OHT TEPMITOB, Ma€ €HIO0CUMOIOHTIB.

18



Trichomonas vaginalis, wo
MPUKpPINmoemscsi 00
ernimenianbHUX KMiMUH 8ag2iHU.
[pukpinneHi gpopmu
Habysaromb ameboiOHOT
gopmu.

19



Trichonimphida (exctpaBaranTtai mapa6asaii) 2°



Preaxostyla — rpyna agpyroro paHry

I'ereporpodu 3 4-Ma JKTyTUKaMHU Ta KIHETOCOMOIO B OJTHIN
KIHETH/I1, KJJACUYHI MITOXOHPIi BIJICYTHI.
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eee Spirotrichonymphea Grassé¢ 1952, sensu Cepicka et al. 2010
Kinetosomes in counterclockwise spiral rows; cilia retained during cell division with the ciliary rows
dividing between daughter cells; axostyle single of “7ritrichomonas type”, or multiple in thin bands,
or reduced. Holomastigotes, Holomastigotoides, Microjoenia, Spirotrichonympha.

ee Preaxostyla Simpson 2003

Heterotrophic with four cilia and kinetosomes per kinetid; lacking classical mitochondria.

Apomorphy: “I fibre” with “preaxostylar” substructure — the oxymonad preaxostyle is homologous to the

R2 root and I fibre of Trimastix.

eee Oxymonadida Grassé 1952
Single kinetid (occasionally multiple kinetids) consisting of two pairs of ciliated kinetosomes dis-
tantly separated by a| preaxostyle (microtubular root R2, with paracrystalline lamina), from which
arises a microtubular axostyle; the axostyle is contractile or motile in some taxa; microtubular pelta
usually present; many taxa attach to host using an anterior holdfast; closed mitosis with internal
spindle; gut endosymbionts, mostly in lower termites and Cryptocercus. Apomorphy: axostyle (non-
homologous with that of Parabasalia). Dinenympha, Monocercomonoides, Oxymonas, Polymastix,
Pyrsonympha, Saccinobaculus, Streblomastix.

eee Trimastix Kent 1880
Free-living cell with four cilia bearing a broad ventral feeding groove, in which beats the posteriorly
directed cilium; posterior cilium with two broad vanes; small dense organelles in place of mitochon-
dria. Trimastix.

e Malawimonas O’Kelly & Nerad 1999
Small free-living biciliated cells, superficially similar to Carpediemonas but not closely related and with a typical v
>

215,9x 279,4 mm <




Oxymonadida — rpyna TpeTbOoro paHry

*Hepenuka rpyma, 01151 80 BU1B
*CUMO10HTH KHUIIIKOBUKA TBapHH,
TOJIOBHUM YHHOM, Y JE€PEBOSITHUX
TEPMITIB Ta TAPAKaHIB, a TAKOK KUBYTh B
aM(1015X, pENTUIISX Ta CCABIISIX.
*MacTUTOHT 3 2 ITapaMu KTy THKIB,
TEHACHIIIS 10 MOJIIKap1OMaCTUTOHTHO1
opraHi3ariii.

[IpeakcoCTHIb Ta aKCOCTHUIIb.

Pyrsonympha

Polymastix
Oxymonas

22



Oximonas

23



3. Discoba - rpyna

~ Nepworo NopsaKy
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ADL ET AL—THE REVISED EUKARYOTE CLASSIFICATION

Table 2. Classification of the higher ranks of the protists and multicellular groups. cont’d.

e Discoba Simpson in Hampl et al. 2009 (R)
A grouping robustly recovered in multi-gene phylogenetic analyses, containing Heterolobosea, Euglenozoa,
Jakobida, and recently, Tsukubamonas. Node-based definition: the clade stemming from the most| recent
common ancestor of Jakoba libera, Andalucia godoyi, Euglena gracilis, and Naegleria gruberi.

ee Jakobida Cavalier-Smith 1993, emend. Adl et al. 2005
With two cilia at the head of a broad ventral feeding groove, in which beats the posterior cilium; posterior
cilium with a single dorsal vane that is distinctive among excavates but possibly plesiomorphic.

eee Jakoba Patterson 1990 (M)
Free-swimming cells; can attach temporarily to surfaces by the distal portion of the anterior cilium;
flat mitochondrial cristae. Jakoba libera.

eee Histionidae Flavin & Nerad 1993
Feeding cells sessile and loricate; tubular mitochondrial cristae. Apomorphy: lorica. Histiona, Reclinomonas.

215,9x 279,4 mm

~
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Jakobida — rpymna apyroro paHry

Flagellum ) . . . . : -
i’ Prey is enveloped by 2  The membrane pinches 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.

groove )
Feeding Bacterial prey

groove
surface

J

Bacterial prey
are consumed
by the process

of phagocytosis Bacterial cell Digestive

Flagellum breaking apart enzymes

(a) Excavate Jakoba with (b) The process of phagocytosis in excavates
feeding groove




Discicristata — rpyma Ipyroro panry

JIMCKOIO10H1 KPUCTH Y MITOXOHIPISIX, PIAIIE BTOPUHHO
BTpAYCHI.

Mictarte aB1 rpynu — Heterolobosea ta Euglenozoa.

26



Heterolobosea Page & Blanton 1985 — rpyna tpeTboro panry
(= Acrasiomycota)

ouremre 10 BuaIB

['0JIOBH1 TAKCOHOMIYHI O3HAKH (BIAMIHHOCTI1 B1JI
Dictyosteliomycota):
1 )HAABHICTH JUCKOBUIHUX KPUCT B MITOXOHAPIAX;
2)yTBOPEHHS JIONATEBUX MCEBAOMIA3MO/IIIB.

v

s

e w
-~

o
£ ot

Acrasis rosea




Euglenozoa Cavalier-Smith 1981, emend. Simpson
1997 — rpyna TpeTboro paHry
(= Euglenophyta)

A — nenikyna (r —rpebeHb, 0 -
bopo3aa, Ku - ra4ykoBUAHUN
3rmb);

Leptoclinis fusiformis
(Garter) Lemm.

b — pxryTuk (i3 3'eQHHUMN Y
ny4Ykn rpebiHYacTmm
MacTUroHeMamn);

B — rmoTka (Kr — oKryTuk, dp
— (poTopeuenTop,

CT — CTUrma, 0T — 6asanbHe
Tino, p — pesepsyap;

[ — 6ygoBa cTurmun (nr —
NirMeHTHI rnodynu, NT —
napaba3sanbHe Tino).



Euglenida Butschli 1884, emend. Stmpson 1997 —
rpyIlia Y4€TBEPTOTO PAHTY

Euglena sp.

AL



Kinetoplastae Honigberg 1963
— IpyIia 4YeTBEPTOr0 PaHTy

Tripanosoma




PekomeHaoBaHa nitepartypa:
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