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1. 3araaspHa xapakrtepuctuka Discoba
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['pyna mepiioro paHry, BU1JieHa Ha OCHOBI (PIJIOT€HETUYHOTO aHaI13y,
BKirouae Heterolobosea, Euglenozoa, Jakobida Ta Tsukubamonadida.
AHIECTOP 3 IBOMA JKTYTHUKAMM.

Jakoba libera Naegleria gruberi Euglena gracilis  Tsukubamonas globosa
13.04.2020 4



2. Jakobida

JIBa JUKTYTHKH, IMPOKA BeHTpaibHa kaHaBKa (feeding groove) B sikiii
pO3TAlIOBaHUM 3a/IHINA JKTYTHK, BUIBHO-1CHYIOU1 BU/IH.

ier-Smith 1993

the head of a b ventral feeding ve, in which beats the posterior cilium: posterior cilium with a single

-l ving.

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.

Feeding Bacterial prey

groove
surface

Bacterial prey
are consumed

by the process ; : :
of phdg'mwmi\, Bacterial cell Digestive

Flagellum 7 breaking apart enzymes

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

13.04.2020 S



®@® Jakobida Cavalier-smith 1993
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; freeliving.

@@ Andalucina Cavalier-Smith 2013
Free-swimming cells, attaching temporanly to surfaces; aerobic with tubular mitochondrial cristae or anaerobic with acris-
tate mitochondria. With a 5:C base pair within the base of the stem of "helix 27" of the 185 rBNA molecule (positions
1050 and 1085 in the Andalucia incarcerata 185 rBNA gene sequence AY117419).

Andalucia — rpyna TpeTboro paHry
BinbHO-1CHYIO4l, aepoOu 3 TpyOUaCTUMH
KpUCTaMH, a00 aHaepOoOH 3 T1IPOr€HOCOMAaMH.

Published in Jaurnal af Eukaryotic Microbiclogy 53, issee 2, 112-120, 2006
which should ba wsed far any referencs o this work

Andalucia (n. gen.)—the Deepest Branch Within Jakobids (Jakobida; Excavata),
Based on Morphological and Molecular Study of a New Flagellate from Soil

ENRIQUE LARA." ANTONIS CHATEINOTAS and ALASTAIR G, B, SINEPSON
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Histonina — rpyna TpeTb0ro panry
Bi1bpHO-1CHY1041, a¢p0o0OH, MIaTIBYaCTI MITOXOHAP1aJIbH1 KPUCTH

L L Hi" T.il"'ll'lirIEi Cavalier-smith 2013

. Without the Andalu
] |_.-f thr_. stem nf hp X 27 |_.-f the 185 rF"f-J.H. molec |J|r'_.‘_ Histiona, Jakoba, Mora

monas, Reclinomonas, Seculamonas nomen nudum.

Button

10 Stipe of lorica
micro— e ¥

metres -
N

Reclinomonas americana
Flavin & Nerad

Reciinomonas americana HisStona aroiges

13042020 Reclinomonas americana Histona aroides ;



Mol. Biol. Evol 28(5):1581-1591. 2011
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3. Heterolobosea

JIXTyTUKOHOCIII a00 amMeO00iJIHl OpraHi3Mu, y OararboX BH/IIB
BIACYTHS (aza 13 pKryTukamMu abo ameOoingHa ¢asza, pilaKo
TPAIUISIIOTBCS  Mikcoduarensita, aMeOM dYacTo 3  OINYKIUMH
(eruptive) mceBmonomisiMH, IIJTIATHI KIIITUHY 3 ABoMa (piamie 3 4-Ma
JOKTYTHKAMHA); MITOXOHApIadbHI KPHUCTH JUCKOBHMHI, ILJIATIBYACTI
a00 B1ACyTHi. [loBHUI XUTTEBUI LMK BKIIIOYAE IIUCTY, aMeOOiqHy
Ta JKTYTUKOBY CTa/li.

es, though many species lack the ciliated phase,

webae often
eding; if capable of

e flattened, often disc
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Pharyngomonadida — rpyna TpeTrboro panry

AmeOoiTHa cTazils 3BHYAMHO OBOIJHI, 3 YOTHMPMa JIKI'yTHUKAMH,
BUKOPHCTOBYTh KaHABKHU JJIS I1OJ1a41 1%K1.

®®® Fharyngomonada Cavalier-Smith| 2008
Amoebae usually flabellate or ovoid, eruptive movermnent rare; with four cilia in side-by-side obtuse pairs; feeding using a
large groove and cytopharynx; with amoeboid phase; lack helix 17-1 region in SSU rBNA that is typical of Tetramitia.
Pharyngomonas.

Protist, Vol. 164, 272-286, March 2013 .
hitp://www.elsevier.de/protis rot I St
Published online date 28 September 2012

ORIGINAL PAPER

Amoeba Stages in the Deepest Branching
Heteroloboseans, Including Pharyngomonas:
Evolutionary and Systematic Implications

Tommy Harding®, Matthew W. Brown?, Andrey Plotnikov®, Elena Selivanova®,
Jong Soo Park®, John H. Gundersond, Manuela Baumgartner®, Jeffrey D. Silberman’,
Andrew J. Roger®9, and Alastair G.B. Simpson?-™1

Pharyngomonas kirby
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Tetramitia — rpyna TpeTboro paHry
AMeOu 3BUYaliHO 3 UMIIHAPUYHUMH IICEBAOIOAISIMU, 4 TKT'YTHKHU.

®8® Tetramitia Cavalier-Smith 1993

sually ylindric ruptive pseudopodia; swimming form usually with four cilia or two per kinetid. Apo

norphy: distinct helix 1

AcCrasis rosea

13.04.2020 11



Eukdiryotic I S %@P pe

Journal of Eukaryotic Microbiology ISSN 1066-5234

ORIGINAL ARTICLE
Dactylomonas gen. nov., a Novel Lineage of Heterolobosean
Flagellates with Unique Ultrastructure, Closely Related to
the Amoeba Selenaion koniopes Park, De Jonckheere &
Simpson, 2012

Pavla Hanouskova, Petr Tabc

Department of Zoology, Faculty of Science, Charles University, Vinicna 7, Prague, 128 44, Czech Republic

@ 2018 International Society of Protistologists
|
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4. Euglenozoa

JIBa JHKTYTHKH, OJWH 3 SKUX PO3TAlIOBAHWMN B JHKTYTHKOBOMY KapMaHi;
BUCTYNAKOUUN JDKTYTHK 3 TE€TEPOMOP(HUM CTEpXKHEM; TpyOdyadyara IJIOTKa

acoliiioBaHa 3 JDKTYTUKOBHUM alapaToM; OAHA MITOXOHAPIS 3 JIMCKOIOI10HUMU
KpUCTaMH.

Euglenida — rpyma TpeThoro panry
ITemikyna 13 OUIKOBUMU CMY>KKaMH, 3JIUBAETHCS Y JICSIKMX TaKCOHIB

Cells with ical ciliary pocket; with rare htions, emergent cilia

with heteromorphic paraxo '.-".' rods; us seding apparatus : ted

with ciliary appa
microtubular ro

terior cilium F1.

L 1 1) Eu [;|- o O
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o9 ®® Heteronematina Leedale 1967 (P)

With ingestion apparatus capable of phagotrophy; lacking plastids; most glide on surfaces on one or both cilia; a para
phyletic assemblage from which Euglenophyceae and Aphagea are descended. Anisonema, Atraktomonas, Biundula,
Calycimonas, Decastava, Dolium, Dinema, Dylakosoma, Entosiphon, Heteronema Jenningsia, Keelungia, Lentomonas,
Neometanema, MNotosolenus, Pentamonas, Peranema, Peranemopsis, Petalomonas, Floeotia, Scytomonas, Ser
penomonas, Sphenomonas, Teloprocta, Tropidoscyphus, Urceolus.

o9 ®® /phagea Cavalier-Smith 1993, emend. Busse & Preisfeld 2002

Osmaotrophic euglenids lacking photosensory apparatus and plastids; one or two emergent cilia; no ingestion apparatus.
Astasia s.5., Distigma, Gyropaigne, Menoidium, Parmidium, Rhabdomonas.

eo®®® [Fuglenophyceae Schoenichen 1925, emend. Marin & Melkonian 2003 [Euglenea Butschli 1884, emend. Busse
and Preisfeld 2002]

Phototrophic, with one to several plastids of secondary origin with three bounding membranes and chlorophylls a and b;

some species secondarily non-photosynthetic; most with extraplastidic eyespot and photosensory apparatus associated
with cilia; most motile.

Phylogeny and Classification of
Euglenophyceae: A Brief Review

Carlos E. de M. Bicudo '* and Maridngela Menezes*

[, TR RN N R (g e iy L O L B - e
Lerarimani OF OCovogy, INSIUI0 08 DoErics, Sdo Faulo,

[ S TR T S T | "= Y (RO R S - R
Linsarziaads Federa 00 Ao O Janmelra, Mo Je Janeayo,
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Available online at www.sciencedirect.com

ScienceDirect

ELSEVIER European Journal of Protistology 56 (2016) 250-276

Higher classification and phylogeny of Euglenozoa
Thomas Cavalier-Smith
Drepartment of Zoology, University of Oxford, South Parks Road, Oxford OXT 3PS5, UK

Received 2 March 2006; received in revised form 5 September 2016; accepted 8 September 2006
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Diplonemea — rpyna TpeTnoro paary
[ereporpodHl  KIITHHH, OOMABlI JKTYTHKM KOPOTKI, B
MITOXOHAOISIX J€K1IbKA IraHTChbKUX MITOXOHAPIAIbHUX KPUCT.

8@ Diplonemea Cavalier-Smith 1993, emend. Simpson 1997

Heterotrophic cells exhibiting pronounced metaboly; both cilia are short and usually supported with paraciliary rod; apical papilla,
feeding apparatus with 'pseudovanes’; few giant, flattened mitochondrial cristae.

@00 @ Diplonemidae Cavalier-Smith 1993, emend. Adl et al. 2019
Perform e» ‘e trar cing and editing of mitochondrial BMA; trophic stage sent; some species contain

endosymbiotic bacteria; metaboly always present. Diplonema, Rhynchopus, Lacrimia, S

o098 ® Hemistasiidae Cavalier-Smith 2016, emend. Adl et al. 2019

13.04.2020 Diplonema papillatum o



Symbiontida — rpyna Tperboro panry
MikpoaepoOHi KJIITHUHH, 110 MalOTh €M1010TUYH1 NaJIOUYKOIIOA10H1
OakTepli, 00010HKa 0€3 OLIIKOBUX CMY>KOK €BITICHOITHOT'O THILY.

®®® Symbiontida Yubuki et al. 2009

}' fr_ont_ie_rs

Diversity and Evolutionary History of
the Symbiontida (Euglenozoa)

Naoji Yubuki and Brian 5. Leander”
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Bihospites bacati — cum6ionTHAA
OTOYE€HA CUMO1O0TUYHUMH
OaKTEepISIMU:

1) mwmruactumu (rod-shaped)
poTeo0axkTepissMu (Ou1a
CTpLIKA);

2) KpyIIACTUMH OaKTepisiMH
(verrucobacteria).

Bigkpurtuii y 2010 poii y OpuinBHO-
BIUIMBHUX BIAKJIaJaX 3 HU3bKUM BMICTOM
KHCHIO Ha misbkax bpurancekoi Komymoii
(Kanana) Ta BarroBoro mopst (HimeuunHa)

13.04.2020 19



Kinetoplastida — rpyna Tperboro panry
KnTHHY 3 KIHETOILIACTOM, SIKUM IIPEACTABICHUN MAaCHBHOO
miToxoHapianbpHO JHK; mitoxonapiansHi PHK penaryrotbcs.

2088 (in etoplastes

Cells with a

Trypanosoma brucel Leishmania tropica

13.04.2020 20
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An Overview of Trypanosoma brucei
Infections: An Intense Host-Parasite
Interaction

Alicia Ponte-Sucre*
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5. Inmn Excavata Bucokux paHriB

®® Tsukubamonadida Yabuki et al. 2011 (M)

inetosomes per kinetid; aerobic; consumes prey through

Tsukumbamonas globosa
13.04.2020
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Malawimonadidae — rpyna nepiioro paHry

® Malawimonadidae O'Kelly & Nerad 1999
Small frr e-living biciliated . P

ial cristae and

vanes; typically from freshwater or soil. Ge :lla, Malawimonas.

Malawimonas jakobiformis n. gen., n. sp.
(Malawimonadidae n. fam.): A Jakoba-like
Heterotrophic Nanoflagellate with
Discoidal Mitochondrial Cristae

O'KELLY, CHARLES J.; NERAD, THOMAS A
The Journal of Eukaryotlc Microbiclogy g2, Volume 46 (5) — Sep 1, 1999

AMalawimonas jakobliformis
OKelly & Nerad
N Leleus

A Fberior Flagellumr- \"'-
) = ¥
8 '«T;f _ Ridge 3

Faod vacudles o 20

o micromelres
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6. Eucaria 3 HeBU3HAYCHUM IIOJIOKCHHSIM

«CRUMS» — rpyna nepuioro panry

® “CRuMs” (Brown et al. 2018) [Varisulca Cavalier-5mith 2012] (R)

This probable sister clade in Amorphea, informally referred to as CRuMs, includes at least Collodictyonidae, Rigifilida and Mantamonas.
All members exhibit some form of cellular plasticity, some with pseudopodia.

Incertae sedis CRuMs: Glissandra.

®® (Collodictyonidae Brugerolle et al. 2002, emend. Adl et al. 2019 [Diphylleidae Cavalier-Smith 1993, Diphylleida Cavalier-Smith
1993, Diphyllatea Cavalier-Smith 2003, Sulcomonadidae Cavalier-Smith 201 3]

Free-swimming 10-15 pm long cells with two or four equal apical cilia orthogonal to each other; ciliary transition zone long, with a
two-part axosome; phagocytosis of other eukaryotic cells occurring through use of pseudopodia in a conspicuous longitudinal ventral
groove that extends to posterior end, giving a double-lobed appearance. Collodictyon, Diphylleia (= Aulacomonas), Sulcomonas.

®® FRigifilida Cavalier-Smith in Yabuki et al. 2012

Cells rounded, 510 um in diameter, aproximately circular in dorsoventral aspect although somewhat plastic; pellicle underlies cell mem
brane on dorsal and lateral surfaces; central circular depression on venter of cell, with collar-like margin of reflected pellicle; branching
fine pseudopodia arising from ventral depression, used to capture bacteria; flat mitochondrial cristae. Micronuclearia, Rigifila.

®® \fantamonas Cavalier-smith and Glicksman in Glucksman et al. 2011 (M)

Gliding marine biciliated ~5um cell; body flattened, characteristically seen wider than long with left side of cell having angled shape
or with short (~1 pm) rounded projection, and right side plastic; however, cell can also be longer than wide, with rounded anterior
with posterior end tapering to point at posterior cilium, or any intermediate shape; long posteriorly directed cilium directed straight
behind gliding cell; anterior cilium very short and thin, projecting stiffly forward and left. Mantamonas plastica.

13.04.2020




Protist

Volume 162, |ssue 2, April 2011, Pages 207-221

Criginal

The Novel Marine Gliding Zooflagellate Genus
Mantamonas (Mantamonadida ord. n.: Apusozoa)

15

Edvard Gliicksman, Elizabeth A. Snell, Cédric Berney *, Ema E. Chao, David Bass *, Thomas Cavalier-5mith
Bl Show more

https:fjdoi.org/10.1016/j.protis.2010.06.004 Get rights and content

— Isukubea Cavalier-Smith 2013
Discicristata
Jakohea Cavalier-Smith 1999
Diaphoretickes

Metamonada Cavalier-Smith 1937 emend. Cavalier-Smith 2003
Malawimonadea Cavalier-Smith 2003

Eucaryota Planomonadida Cavalier-Smith 2008

—Mantamonadida Cavalier-Smith & Glicksman 2011

Orthokaryota

MNeozoa

Scotokaryota| L—Diphyllatea Cavalier-Smith 2003
Opimoda

o

Podiata — Amoebozoa Lihe 1913 emend. Cavalier-Smith 1393

Breviatea Cavalier-Smith 2004

Amorphea

Obazoa Apusomonadida Karpov & Mylnikov 1989

Opisthokonta




Ancyromonadida - rpyna nepLioro paHry

Ancyromonas sigmoides

13.04.2020 26



European Journal of Protistology
Volume 49, Issue 2, May 2013, Pages 179-200

Phylogeny and evolution of Planomonadida

(Sulcozoa): Eight new species and new genera
Fabomonas and Nutomonas

Edvard Gliicksman, Elizabeth A. Snell, Thomas Cavalier-Smith
B Show more

https:/fdoi.org/10.1016/j.ejop.2012.08.007 Get rights and content
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Hemimastigophora — rpyma nepiioro paHry

® Hemimastigophora Foissner et al. 1988

Ellipsoid to vermiform ce : ly 15-40 um long, arranged in two lateral rows that may or may not run the whole length of the
cell, with up to about a dozen cilia per row; submembranous thecal plates separate the cilia; thecal plates rotationally symmetrical, sup-
ported by microtubules; anterior differentiated into a capitulum, which is the site of phagocytosis; tubular and saccular mitochondrial
cristae; with bottle-shaped extrusomes.

410 | NATURE | VOL 564 | 20/27 DECEMBER
Springer Mature Limited. All rights resenved.

LETTER

https://dei.org/10.1038/s41586-018-0708-8

Hemimastigophora is a novel supra-kingdom-level
lineage of eukaryotes

Gordon Lax"*, Yana Eglit'*, Laura Eme®**, Erin M. Bertrand', Andrew J. Roger’ & Alastair G. B. Simpson'*
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Meteora — rpyna nepiioro paHry

® Meteora Hausmann et al. 2002 (M)

Gliding 34 pm round cell with long, thin, stiff anterior and posterior protrusions; two (rarely more) short paired lateral 'arms’ that wave
anteriorly and posteriorly as if rowing, generally at same freguency but varying between moving in same or opposite directions; ‘arms’
usually straight, ~cell diameter long, but may be branched; 'arms’ often have linearly arranged nodules, nodules occasionally also found
in anterior/posterior protrusions. Meteora sporadica.

Meteora sporadica gen. nov. et sp. nov. (Protista incertae
sedis): An extraordinary free-living protist from the
Mediterranean deep sea

HAUSMANN, K.; WEITERE, M.; WOLF, M.; ARNDT, H.
European Journal of Protistology 38(2): 171-177
2002

The deep sea covers more than 90% of the ocean floor. Nevertheless, the
knowledge of deep sea organisms - especially of protozoa - is scarce and many
species found there are probably still undescribed. During sampling in the
Sporades Basin (Mediterranean Sea), a new extraordinary protozoan species was
found in sediments at a depth of 1,230 m. Meteora sporadica gen. nov. et sp. nov.
is a small (cell body length between 3.0 and 4.4 [mu]m) protist possessing two
axial cell appendages and two characteristic lateral arms which perform almost
continual rowing movements. Its morphology is unlike that of any other higher
order taxon. Therefore, the new genus was classified as Protista incertae sedis.
13.04.2020




PekomeHaoBaHa niteparypa:

OcHosHa:

Adl S.M. et al. Revision to the Classification, Nomenclature, and Diversity of
Eukariotes. Journal of Eukaryotic Microbiology, 2019, 66, 4-119.

JleoHTbeB [1. B. Cuctema opraHivyHoro cBiTy. IcTopis Ta cy4acHiCTb. — XapKiB :
Bug. rpyna «OcHoBa», 2018. — 112 c.

13.04.2020
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[IuTaHHS JJ151 CAMOCTIMHO1 POOOTH

1. Ilixcrasu mis BupiteHHs Discoba i miciie 1iel rpymnu nepIioro panry cepen
Eukaria.

2. Xapakrtepuctuka Jakobidae, sk rpynu paHTy Ta MOJOKCHHS IPEACTaBHUKIB
IPYNH B KJJACUYHUX TAKCOHOMIYHUX CHUCTEMaXx.

3. 3HalTU OpUTIHAJIbHI BIJOMOCTI B IHTEpHET MPOCTOP1 IPO OTHOTO
npencraBauka Andalucia na ocHoBi myOsIiKalii 3 ypaxyBaHHIM
MOJIEKYIApHUX AaHuX. HajgaTtu KOpOTKY XapakTepHUCTHKY, sika O BKIIKOYAa;
MOp(doJIoriyHui TrM, crienudigal Mop¢oaoriyH1 adbo 010X1MIYH1 0COOIMBOCTI,
€KOJIOT14H1 0COOIMBOCTI, MICIIE B CUCTEMI Ta peaibHE a00 HMOBIpHE
BUKOPUCTAHHSI.

4, 3HalTH OpPUTIHAJIBHI BIIOMOCTI B IHTEPHET IIPOCTOP1 IIPO OHOTO
npencraBauka Histonina sva ocHoBI myOsIiKallii 3 ypaxyBaHHIM MOJICKYIISIPHUX
nanux. Hagaru KOpoTKy XapakTepUCTHKY, sika O BKIroYaia: MOP(OJIOTrYHUN
THII, crienud19H1 MOpGhOI0TTYHI 200 010XIMIYH1 0COOIMBOCTI, €KOJIOTIYHI
OCOOJIMBOCTI, MICII€ B CUCTEMI Ta peajibHE a00 MMOBIPHE BUKOPUCTAHHSI.
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5. Xapakrepuctrka ta oocsr Heterolobosea.

6. 3HaliTK OpUTiHATIBHI BIJIOMOCTI B IHTEPHET MPOCTOPI PO OJTHOTO
npencrapauka Pharyngomonadida Ha ocHOBI myOuiKarliii 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.

(. 3HAWTH OpPHUT1HAJbHI BIJIOMOCTI B IHTEPHET MPOCTOP1 MPO OJTHOTO
npeacTaBHuKa Tetramitia Ha ocHOBI MyOJTiKaIlii 3 ypaxyBaHHIM MOJICKYISPHUX
nannx. Hamatu KopoTKy XapakTepUCTHKY, sika O BKIr04asia: MOP(OJIOTrTYHUN
THII, cenud19H1 MOP(OIOTIYHI 200 O10XIMIYHI 0COOIMBOCTI, €KOJIOT14YHI
OCOOJIMBOCTI, MICII€ B CUCTEMI Ta peajibHE A00 NMOBIPHE BUKOPUCTAHHSI.

8. Xapakrepucrtuka ta odcsar Euglenozoa, ioro miciie B KJIaCHYHUX CHCTEMaX.
9. 3HaliTi OpUTriHAJbHI BiJOMOCTI B IHTEPHET IIPOCTOPI MPO OTHOTO
npencrapauka Diplonemea wa ocHOBI myOumiKaltiii 3 ypaxyBaHHSIM
MOJIEKYJISIpHUX JdaHuX. HajgaTtu KOpOTKY XapakTepHUCTHUKY, sika O BKJIKOYAa;
MOp(doJIOrIYHUH T, crierudigH1l MopdoaoTriyH1 a00 010X1IMIYH1 0COOIMBOCTI,
€KOJIOT14H1 0COOIMBOCTI, MICIIE B CUCTEMI Ta peajbHe a00 MMOBIpHE
BUKOPUCTAHHS.
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10. 3naiiTm opuriHajgbHI BiJOMOCTI B 1HTEpPHET NPOCTOPI IPO OJHOIO
npencrapauka  Kinetoplastida HA OCHOBI TyOmiKamii 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.

11. 3HaiiTH OpUriHAJIBHI BIJIOMOCTI B IHTEPHET MPOCTOPl IMPO OJHOIO
npencraBauka Tsukumbamonadida  wa ocHOBI myOmikamiid 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.

12. 3nHaliTi OpWTiHAIBbHI BIZOMOCTI B 1HTEPHET IPOCTOPI MPO OJHOTO
npeacrapauka Malawimonadidae  nHa ocHOBI myOmikamiii 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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13. 3HaiiTH OpUTIHAIBHI BIJIOMOCTI B IHTEPHET MPOCTOP1 IIPO OJTHOTO Ipe/ICTAaBHUKA
CRUMS Ha ocHOBI nmyOiKaIlii 3 ypaxyBaHHsIM MOJICKYJIIpHUX NaHuX. Hamaru
KOPOTKY XapaKTEPUCTUKY, sIKa O BKIrOYaIa: MOP(OJOTTYHUN THII, CIICIU(IYHI
MOp(doJIoriyHi a00 010X1IMI4H1 OCOOIIMBOCTI, EKOJIOTTYHI 0COOIUBOCTI, MICIIE B
CHUCTEMI Ta peajibHEe a00 UMOBIPHE BUKOPUCTAHHSI.

14. Kopotka xapakrepructrka Hemimastigophora i ix micrie B KJIaCHUHHX CHCTEMax
OpPraHIYHOIO CBITY.

15. 3HaliTH OPUTIHAIBHI BIJIOMOCTI B IHTEPHET IMPOCTOP1 PO OJTHOTO IMPEICTABHUKA
Ancyromonadida Ha ocHoBI myOIiKalliid 3 ypaxyBaHHIM MOJICKYJISIPHUX JaHUX.
Hanatu kopoTKy XapaKTEpUCTHUKY, AKa O BKIIFO4aia: MOP(QOIOTTYHUN THIL,
crier@1ual MOp(oJI0oridyH1 a00 010XIMIYH1 OCOOIMBOCTI, €KOJIOTTYHI OCOOIMBOCTI,
MICIIE B CUCTEMI Ta peajibHE a00 UMOBIPHE BUKOPUCTAHHSI.

16. 3HaiiTi opuTiHaJIbHI BIIOMOCTI B iHTEpHET mnpocTopi npo Meteora Ha ocHOBI
nyoJiKamid 3  ypaxyBaHHSIM  MOJICKYJSIDHUX  JaHuX. Hagatu  KOpOTKy
XapaKTEPUCTUKY, sKa O BKItOUaIa: MOP(OJIOTITYHUHN TUII, cienu(1uH1 MOP(OIOTIUH1
a00 010X1MI4H1 OCOOJIMBOCTI, €KOJIOTTYHI OCOOJIUBOCTI, MICIIC B CUCTEMI Ta peabHE
a00 IMOBIPHE BUKOPUCTAHHSI.
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