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1. Xapaktepuctunka Archeaplastida

Revisions to the Classification, Nomenclature, and Diversity
of Eukaryotes

Sina M. Adl** @, David Bass”¢ @), Christopher E. Lane?, Julius Lukes®" @), Conrad L. Schoch?, Alexey
Smirnov"”, Sabine Agatha’, Cedric Berney ® Matthew W. Brown™, Fabien Burki™, Paco Cardenas" (§), Ivan
Cepicka®, Lyudmila ChistyakovaP®, Javier del Campo®, Micah Dunthorn"* (@, Bente Edvardsen’ @), Yana
Eglit”, Laure Guillou, Vladimir Hampl™, Aaron A. Heiss™, Mona Hoppenrath”, Timothy Y. James®, Anna Karn-
kowska®®, Sergey Karpov™®, Eunsoo Kim*, Martin Kolisko®, Alexander Kudryavtsev™®”, Daniel J.G. Lahr®,

Enrique Lara®®@® ®. Line Le Gall* @, Denis H. Lynn**" @, David G. Mann®-®, Ramon Massana®, Edward A.D.
Mitchel29-2X ®. Christine Morrow®, Jong Soo Park®™ @@, Jan W. Pawlowski®", Martha J. Powell*®, Daniel J.
Richter®™, Sonja Rueckert®, Lora Shadwick®, Satoshi Shimano®, Frederick W. Spiegel®, Guifré Torruella® (§),
Noha Youssef®", Vasily Zlatogursky™®" (® & Qiangian Zhang®"

@ 2018 The Authors Journal of Eukaryotic Microbiology published by Wiley Periodicals, Inc. on behalf of International Society of Protistologists
Journal of Eukaryofic Microbiology 2018, 66, 4-119

This is an open access article under the terms of the Creative Commons Attribution License, which permits use,

distnibution and reproduction in any medium, provided the original work is properly cited.
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Archaeplastuda Adl et al 2005

iosis with a cyanobacterium; plastid with two mem-
sually with cell wall or other extracellular covering; flat

O3Haku:

xjaopod1 a,

IIEPBUHHO CHUMOI10THYHI IUIACTHUIU

IIJIATIBYCTI KPUCTHU B MITOXOHAPISX

YacTO MICTITH IIEJTI0JI03a B KJIIITHUHHUX 000JJOHKAX
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2. Glaucocystophyta — rpyna
nepLioro paHry

20 BuaIB

[ ONOBHI O3HAKMU:
1. LlentonosHa knitTnHHa obonoHka (amdiecmonogibHmin KNiTMHHUIA NOKPMB).

2. [DXryTuKn: aBa reTepOKOHTHI 3 NPOCTUMM MaCTUroHeEMaMu, SKi NipyacTo
pO3TaLLOBaHi, cybanikanbHi.

3. MiTo3 BigKpuUTUK, LeHTpIoNi BiOCYTHI.

4. MepBUHHO-CUMOIOTUYHI LiaHONNacTn 3 2 06onoHKamMu (MK MembopaHamu
€ Wwap MypeiHy).

5. [irmeHTN: XxNnopodin a Ta dikobiniHK, 3anacatya pevoBMHa — Kpoxmarsb (B
LuTonsiasmi).

6. MopdhonorivHi TuNu: MoHagHUU Ta reMiMOHauHMVl.

& Glaucophyta 5 i Iuj 1954 [Glaucocystaceae West 1904 Glauco
onia = - ms in that, like

eported only in
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Glaucocystis

(Doto I.FO. KocTikona)
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Gloeochaete
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3. Rhodophyceae — rpyna nepLioro panry

1855, _ 18 A : Hommersand

2004] emenc
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Porolithon sp.
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4 000 BuaiB

[[ONOBHI O3HaKW:

KnitTuHHa obonoHkKa uentorno3Ha, ane mae
cneundiyHi ikokonoign (arap-arap,
KapareHiH).

L[DXryTUKM BIOCYTHI.

MiTO3 3aKpUTUIN 3 YTBOPEHHAM
nepuHykneapHol ElNC.

Tun nnatna: NnepBUHHO CUMBIOTUYHI
pogonnacTtu 3 2 MmembopaHamu.
[lirmeHTn: xropodin a ta gikobisiHw,
3anacatoda pevyoBuHa — barpsiHKOBUN
Kpoxmansb (B LuTonsasmi).

MopdonoriyHi TUNn: KOKoIgHUN,
TpuxanbHUWU, reTepoTpuxanbHUn,
nceesaonapexiMatosHnn, napeHXxiMmaTo3HUN.



Corallina

Porphyra Ceramium
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**Cyanidiales T. Christensen 1962
[Cyanidiophyceae Merola et al. 1981,
Cyanidiophyta Moehn ex Doweld 2001

OaHOKJIITHHHI YEPBOH1 BOJOPOCTI, CPEepUUHI1, €IIICO1JIHI,
(bakyIpTaTUBHI reTepoTpodu ado odiiratHi (oToaBTOTPOdH,
MOXYTh YTBOPIOBATH €HAOCIOPH, ICHYIOTh B YK€ KUCIUX
CEepEeNOBHIIAX Ta IPU BUCOKUX TeMIIepaTypax

Cyanidioschyzon, Cyanidium, Galdieria.

@® Cyanidiales T. Christensen 1962 [Cyanidiophyc

division or endospore formation; inhabiting acidic and high temperature environments. C
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[ITnpoko pactpoCTpaHEHHBIN BUI,
M3BECTHBIN U3 KMCIIOTHBIX
TEPMUYECKUX UCTOUHUKOB I10
BCEMY MHUPY, HE OOHAPYyKCHHBIN B
Adpuke u AHTapkTuae. OouTaer B
KMCJIOTHBIX T€pMaJlbHbIX
MCTOYHHKAX C €CTECTBEHHBIMU
sHadeHussMu pH ot 0,05 10 5,0 u
Temmeparypou ot 13 mo 57 °C.
OOpa3yeT CIM3UCTHIC HAJIETHI Ha
KaMHsIX. ONITUMAJILHOE 3HAYCHUE
Cyanidium pH — 2—3; temneparypHbiii
ontumyM — 45 °C.

29.03.2020 12



shutterste.ck e

Komnorii Cyanidales B HMemnnoycToHCEKOMY HAIliOHATEHOMY TIApKy
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=+Proteorhodophytina Munoz-Gomez et al. 2017

OaHOKJIITHHHI @00 0araroKJIITHHHI (IEPEBaXKHO TPUXAJIbHI)
(b OTOCHMHTE3YI04l OPTraHI3MHU, SIK1 yTBOPIOIOTh YOTHUPH IPYIIH
IIEPIIOTO PAHTY.

@@ Proteorhodophytina Munoz-Gomez et al. 2017 (R)
Clade consisting of Compsopogonales, Porphyridiophyceae, Bhodellophyceae, Stylonematales, based on phylogenetic analysis.

ee® (Compsopogonales Skuja 1939 [Compsopogonophyceae G. W. Saunders and Hommersand 2004]

Pluricellular with monosparangia and spermatangia usually cut out by curved walls from ordinary vegetative cells; Golgi-ER assock
ation; encircling thylakoids in the plastid; life history biphasic if known; inhabiting freshwater or marine envircnment. Boldia, Comp-
sopogon, Erythrotrichia, Rhodochaete.

®®® Porphyridiophyceae H. 5. Yoon et al. 2006

Unicellular with a single branched or stellate plastid, with or without pyrenoid; Golgi association with mitochondria and ER; cells
with floridoside as a low molecular-weight carbohydrate; reproduction by cell division; inhabiting marine, freshwater and even
moist terrestnal areas. Erythrolobus, Flintiella, Porphyridium.

e 8® [hodellophyceae Cavalier-smith 1998 [Rhodellophytina Cavalier-Smith 1998]
Unicellular; single highly lobed plastid with eccentric or centric pyrenoid; Golgi association with nucleus and ER; contains mannitol;
reproduction by cell division; inhabiting marine and freshwater habitats. Dixoniella, Glaucosphaera, Rhodella.

e8® Siylonematales K. Drew 1956 [Stylonematophyceae H.5. Yoon et al. 2006]

Unicellular or pseudofilamentous or filamentous; various plastid morphologies with or without pyrenoid; Golgi association with
mitochondria and ER; reproduction by cell division or monospores; inhabiting freshwater, brackish and marine environment. Ban-
giopsis, Chroodactylon, Chroothece, Purpureofilum, Rhodosorus, Rhodospora, Rufusia, Stylonema.
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UTEX LB *1662
Chumsphesa erunaG

Glaucosphaera vacuolata
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KORSHIKOV, A.A. (1930) "Glaucosphaera
vacuolata, a new member of the
Glaucophyceae". Arkiv fiir Protistenkunde
70: 217-222.

29.03.2020

3 1930 p. A. A. KopmiikoB npamroBaB IUPEKTOPOM
HAyKOBO-J0CJIITHOTO 1HCTUTYYTYy OOTaHIKU
XapbKIBCHKOTO JIEP>KaBHOI'O YHIBEPCHUTETY.

JlokTop 010JIOTIYHUX HAyK 0€3 3aXUCTY JUCEPTAallii
3aliMaBCs HOCIIPKEHHIMM BOJOPOCTEN YKpaiHH,
HuxnHboropoaceskoi odsacti, Kosbchkoro
MIBOCTpPOBA.

Anexcanap Apkamiiosud Kopmmkos OyB
3aapemroBaHuil y 1942 po1il HiMEeIbKUMH
OKYITAaHTaMH 3a y4acTh Y MNapTU3aHCHKOMY PYCI.
[lepeOyBaB y koH1Ta00p!1 Jopa-Mitenb0Oay, e 1
3aruHyB y 1945 porr nipu BUOyXy IMA3€MHOIO
3aBOIY.
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Rhodospora
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UTEX LB #2860
Boldia erythrosiphon
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Rhodochaete

29.03.2020



**Eurhodophytina G.W. Saunders & Hommersand 2004

BuuieHa Ha OCHOBI MOJIEKYJISIPHUX JAHUX Ta MICTUTB JIB1 TPy
TPETHOI0 PAHTY, IEPEBAKHO 0AraTOKIITUHHUX (DOTOCHHTE3YOUUX
OpraHi3MiB (YUEpBOHUX BOAOPOCTEN).

eee® [Eangial

F‘II iricellul:

@ 0@ [lorideaphveidace
Pluricellular with Gc ) owth by means of apical cells and lateral initials forming branched filaments in which

life history fundamentally triph
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Ceramium
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4, CHLOROPLASIDA - I'PYTIA MEPLWOIO
PAHIY

[Tnactuan 3 xnopodinom a 1a b. KniTUHI CTIHKK 3
LLernono30to, LeHTPIONI NPUCYTHI.

® Chloroplastida Adl et al. 2005 [Viridiplantae Cavalier-Smith 1981; Chlorobionta Jeffrey 1982, emend. Bremer 1985, emend. Lewis

small subunits encoded In the

nuclear genome.
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***Ulvophyceae Mattox and Stewart 1984

1984 (P)
s of cilia,
cilia wlrh

thallus can be branc

ten rTII._J|fIr1|._JI._.|I—1.:Ifl-‘ .jrui siphono hiontic life or h.-tr.-tr..m.

n of OQltmannsiell

')

29.03.2020 Caulerpa 26



27
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***Trebouxiophyceae Friedl 1995
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Is Chlotelln a
SUPERFOOD?
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***Palmophyllophyceae Leliaert et al. 2016

Marine; solitary, in loose colonies, or cells grouped Iin gelatinous matrix; strongly supported in plastid multigene and nuclear rnboso-

mal DNA phylogenies.

ee®e®e® Pamophyllales Fechman et al. 2010
Thallus macroscopic, crustose or erect; subspherical cells in gelatinous matrix make up thallus; cell diameter 6-10 pm; each
cell with single cup-shaped chloroplast lacking pyrenoids; benthic marine. Falmophylium, Palmoclathrus, Verdigellas.

®®®® Frasinococcales Guilou et al. 2004, as in Leliaert et al. 2016

Marine; planktonic; solitary or forming loose colonies; no cilium; without scaly covering; with cell wall; chloroplast cup-shaped
and with pyrenoid; cell division by unequal binary fission in which one of the daughter cells retains the parent wall, while the
other Is released with a newly produced cell wall. Treated as prasinophyte clade VI (Fawley et al. 2000). Prasinococcus,

Prasinoderma.

ezl CCMP2124 S Prasinococcus 31




**Streptophyta Bremer & Wanntorp 1981

®® Sireptophyta Bremer & Wanntorp 1981 [Charophyta Migula 1897, emend. Karol et al. 2009; Charophyceae Smith 1938; Jeffrey
1967; Streptophyta, Mattox and Stewart 1984 ]
Asymmetric motile cells, when present, with pair of cilia without mastigonemes; basal bodies with distinctive multilayered structure of
microtubular rootlet and cytoskeletal anchor; thylakoids stacked; open mitosis; usually with phycoplast,but some with phragmoplast and
cell plate; with primary plasmodesmata between adjacent cells in filamentous forms; filaments branching or nonbranching; with non-
motile vegetative phase; some with multinucleate cells; with or without sexual reproduction; sexual species with haplobiontic life cycle;
with desiccation-resistant cysts (zygospores); glycolate oxidase in peroxisomes; Cu/Zn superoxide dismutase; ciliary peroxisome.

0@ (hHiorokybus Geitler 1942 [Chlorokybophyceae Lewis and McCourt 2004] (M)

Sarcinoid packets of cells; subaerial; biciliated zoospores; cilia with hairs; multilayered structure (MLS) at ciliary root. Chlorokybus

atmophyticus.

ee® \\Jcsostigma Lauterborn 1894 [Mesostigmatophyceae Marn and Melkonian 1993, emend. Lewis and McCourt 2004;
Mesostigmata Turmel et al. 2002] (M)

Asymmetrical cell with pair of lateral cilia without mastigonemes, emerging from a pit; presence of multilayered structures adja-
cent to the ciliary basal bodies; with glycolateoxidase; ciliary peroxisome present; cell wall of cellulose; organic scales cover cell
wall and cilia. Mesostigma viride.

0 0@ K|ebsormidiophyceae van den Hoek et al. 1995
Coccoid or unbranched filaments; one or two chloroplasts with one pyrenoid; most chloroplasts parietal; cleavage furrow during
cell division but no cell plate or phragmoplast; sexual reproduction unknown. Entransia, Interfilum, Klebsormidium.

@ ®® Phragmoplastophyta Lecointre & Guyander 2006
Cell division by way of some form of phragmoplast; some oogamous, others anisogamous with nonmotile female gamete and
motile male gamete.
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***Klebsormidiophyceae van den Hoek et al. 1995

29.03.2020 Klebsormidium
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***Phragmoplastophyta Lecointre & Guyander 2006

® @@ Phragmoplastophyta Lecointre & Guyander 2006

Cell division by way of some form of phragmoplast, some oogamous, others anisogamous with nonmotile female gamete and
motile male gamete.

ee®® /ygnematophyceae van den Hoek et al. 1995, emend. Hall et al. 2009

Without ciliated stages; sexual reproduction via conjugation; thalli unicellular or filamentous; no centrioles. Spirogyra, Stauras-
frum.

@0 0@ (oleochaetophyceae Jeffrey 1982
Thalli discs of cells or branched filaments; sheathed hairs as extensions of the cell wall. Coleochaete, Chaetosphaeridium.

@088 (Charophyceae Smith 1938, emend. Karol et al. 2009 [Charales Lindley 1836; Charophytae Engler 1887]
Thallus attached to substrate with rhizoids; thallus a central axis of multinucleate internodal cells, with whorls of branchlets radiat-
ing from mononucleate cells at nodes; calcium carbonate accumulates in cell wall of many species; haplobiontic lite cycle; sexual
reproduction oogamous with sperm cells; differentiated sperm and egg producing organs; antheridium with several shield cells
and a manubrium that gives nise to spermatogenous filaments; primarily infresh water. Chara, Nitella, Tolypella.

eeee® Embryophyta Engler 1886, emend. Lewis and McCourt 2004 [Cormophyta Endlicher 1836; Plantae Haeckel 1866]

Ciliated basal bodies, when present, with distinctive multilayered structure of microtubules and cytoskeletal anchor; open mitosis
with phragmoplast at cytokinesis; plasmodesmata and other charactenstic cell-cell junctions; diplobiontic life cycle, with vegetative
propagation possible in many; alternation of generations with fertilization of egg by sperm inside protective test; embryology with
tissue differentiation coordinated by hormones; differentiated sperm and egg cells, may be on different sexual individuals, on dif-
ferent organs of the same individual or in the same organ. Subdivisions not shown.
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*****Embryophyta Engler 1886, emend. Lewis
& McCourt 2004 [Cormophyta Endlicher
1836; Plantae Haeckel 1866]
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Tracheophyles
(Vascular Plants)

Embryophytes
Hormworls (Land plants)

Mossas Bryophyles

Linvarworls

Charophyceae

Grean aljas

Chicrophyceae

@DIOreHETUYHE JePEBO HA3EMHUX POCIIMH
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29.03.2020

39



Hooamxkosa (Chloroplastida):

Fawley, M.V., Yun, Y., & Qin, M. 2000. Phylogenetic analyses of 18S rDNA

sequences reveal a new coccoid lineage of the Prasinophyceae
(Chlorophyta). J. Phycol., 36: 387-393.

Fucikova, K., Leliaert, F., Cooper, E.D., Skaloud, P., D’Hondt, S., De Clerk,

O., Gurgel, C.F.D., Lewis, L.A., Lewis, P.O., Lopez-Bautista, J.M.,
Delwiche, C.F., Verbruggen, H. 2014. New phylogenetic hypotheses for the
core Chlorophyta based on chloroplast sequence data. Frontiers Ecol. Evol.,
2:67.

Leliaert. F., Tronholm, A., Lemieux, C., Bhattacharya, D., Karol, K.G.,
Fredericq, S. 2016. Chloroplast phylogenomic analyses reveal the deepest-
branching lineage of the Chlorophyta, Palmophyllophyceae class. nov. Sci.
Rep., 6: 25367.

Lopes Dos Santos, A., Pollina, T., Gourvil, P, Corre, E., Marie, D., Garrido
J.L., Rodriguez, F., No€el, M.H. & Vaulot, D., Eikrem W. 2017.
Chloropicophyceae, a new class of picophytoplanktonic prasinophytes. Sci.
Rep., 25: 14019.

29.03.2020

40



Hooamxkosa (Chloroplastida):

Nakayama, T., Marin, B., Kranz, H.D., Surek, B., Huss, V.A., Inouye, |. &
Melkonian, M. 1998. The basal position of scaly green flagellates among the
green algae (Chlorophyta) is revealed by analyses of nuclear-encoded SSU
rRNA sequences. Protist, 149: 378-380.

(Rhodophyceae):

Munoz-Gomez, S.A., Mejia-Franco, F.G., Durnin, K., Colp, M., Grisdale,
C.J., Archibald, J.M. & Slamovits C.H. 2017. The New Red Algal
Subphylum Proteorhodophytina Comprises the Largest and Most Divergent
Plastid Genomes Known. Curr. Biol., 27: 1677-1684.

(Glaucophyta):

Chong, J., Jackson, C., Kim, J. I., Yoon, H. S. & Reyes-Prieto, A. 2014.
Molecular markers from different genomic compartments reveal cryptic
diversity within glaucophyte species. Mol. Phylogenet. Evol., 76:181-188.

29.03.2020 41



Jlonarkosa (Glaucophyta):

Jackson, C., Clayden, S. & Reyes-Prieto, A. 2015. The Glaucophyta: The
blue-green plants in a nutshell. Acta Soc. Bot. Pol., 84:149-165.

Jackson C.J., Reyes-Prieto A. 2014. The Mitochondrial Genomes of the
Glaucophytes Gloeochaete wittrockiana and Cyanoptyche gloeocystis:
Multilocus Phylogenetics Suggests a Monophyletic Archaeplastida. Gen. Biol.
Evol., 6: 2774-2785.

Price, D.C., Chan, C.X,, Yoon, H.S,, Yang, E.C., Qiu, H., Weber, A.P.M.,
Schwacke, R., Gross, J., Blouin, N.A., Lane, C., Reyes-Prieto, A., Durnford,
D.G., Neilson, J.A.D., Lang, B.F., Burger, G., Steiner, J.M., Loffelhardt, W.,
Meuser, J.E., Posewitz, M.C., Ball, S., Arias, M.C., Henrissat, B., Coutinho,
P.M., Rensing, S.A., Symeonidi, A., Doddapaneni, H., Green, B.R., Rajah,
V.D., Boore, J. & Bhattacharya, D. 2012. Cyanophora paradoxa genome
elucidates origin of photosynthesis in algae and plants. Science, 335:843-847.
Takahashi, T., Sato, M., Toyooka, K., Matsuzaki, R., Kawafune, K.,
Kawamura, M., Okuda, K. & Nozaki, H. 2014. Five Cyanophora
(Cyanophorales, Glaucophyta) species delineated based on morphological and
molecular data. J. Phycol., 50: 1058-1069.

29.03.2020 42



Jlonarkosa (Glaucophyta):
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[IuTaHHS IJIs1 CAMOCTIMHOI pOOOTH:

SO D =

o

[TinrpysTTs 1 BUaiIeHHS cyrep-Tpynu Archaeplastida.

OcooOmuBocrti nosioxkenHsa B cucreMax Adl et al., 2005, Adl et al., 2019.

Xapaxkrepucrrka Archaeplastida.

XapakrepucTtuka Glaucophyta, sk rpymnu nepIioro paHry.
[Tonmoxxerns rpynu Glaucophyta B ki1acHYHUX TaKCOHOMIYHHUX
CHUCTEMaX.

3HAaUTH OPUTIHAJIBHI BIJIOMOCTI B IHTEPHET MPOCTOP1 PO OJTHOTO
npencraBauka Glaucophyta Ha ocHoBI myOuiKarliii 3 ypaxyBaHHSIM
MOJIEKYJISIPHUX AaHuX. Hamatu KOpoTKy XapaKTEpPUCTUKY, siKa O
BKJIFOYAJIa: MOP(OJIOTTYHUE THM, crieludiuH1 MOp(OIOTrTyH1 200
010X1MI19H1 0COOJIUBOCTI, EKOJIOTTUH1 OCOOIUBOCTI, MICIIE B CUCTEMI Ta
peajibHe a00 KMOBIPHE BUKOPUCTAHHS.

Xapakrepuctuka Rhodophyceae, sik rpynu nepiioro pasry.
[Tonoxenns rpynu Rhodophyceae B ki1acHYHUX TAKCOHOMIYHHX
CHUCTEMaX.

29.03.2020
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10. 3HaiiTH OpUTriHAILHI BIJIOMOCTI B IHTEPHET MPOCTOP1 IIPO OJHOTO MPEICTABHUKA
Cyanidales na ocHoBi myOmikariif 3 ypaxyBaHHIM MOJICKYJSIpHEX JaHuX. Hagarn
KOPOTKY XapaKTEPUCTUKY, KA O BKIIrOoUaia: MOP(OJIOTTYHUN THI, CIIEU(PIYHI
MOp@oI0T1dH1 2400 010XIMI4HI 0COOJIMBOCTI, €KOJIOTTYHI 0COOJIMBOCTI, MICIIE B
CHUCTEMI Ta peajibHE a00 UMOBIPHE BUKOPUCTAHHSI.

11. Kopotka xapakrepuctuka Proteorhodophytina Ta micrie 1iei rpynu B KITaCUIHHX
TaKCOHOMIYHUX CHCTEMAX.

12. 3HaiT OpUTriHAJIBHI BIAOMOCTI B IHTEPHET MPOCTOP1 PO OJHOTO MPEICTABHUKA
Proteorhodophytina Ha ocHOBI ImyOJiKariil 3 ypaxyBaHHSAM MOJICKYJISIPHUX JTaHHX.
Hanatu kopoTKy XapakTEpUCTHKY, sKa O BKJIrO4Yaia: MOP(HOIOTTYHUAN THIL,
crier@1aal Mop@oa0ridHi a00 010X1IMIYH1 OCOOIMBOCTI, €KOJIOTTYHI OCOOIMBOCTI,
MICIIE B CUCTEMI Ta peajibHEe a00 KMOBIPHE BUKOPUCTAHHSI.

13. . Koportka xapakrepuctrka Eurhodophytina ta micue mi€i rpymnu B KIIaCHIHUX
TaKCOHOMIYHHUX CUCTEMAX.

14. 3HaiiTH OpUTriHAIBHI BIJIOMOCT1 B IHTEPHET MPOCTOP1 PO OJHOTO MPEICTABHUKA
Eurhodophytina Ha ocHOBI ImyOiTiKarliii 3 ypaxyBaHHSM MOJICKYJISIPHUX JTaHHX.
Hanatu KopoTKy XapaKTepUCTHKY, ska O BKJIro4aia: MOp(HOIOTTYHUAN THII,
crier@1aal Mop@oa0riuHi a0 010X1IMIYHI OCOOIMBOCTI, €KOJIOTTYH1 OCOOIMBOCTI,
MICIIE B CUCTEMI Ta peajibHE a00 NMOBIPHE BUKOPUCTAHHSI.
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15. 3aranpHa xapakrepuctuka Chloroplastida.

16. Tlomoxxerns npeacraBaukiB Chloroplastida B kxmacHYHHX TaKCOHOMIYHHX
CUCTEMAX.

17. 3aranpHa xapakrepuctuka Trebouxiophyceae Ta ix miciie B cuctemi
OpraH1dHoro CBITY.

18. 3HaiiTH OpUT1HAIBHI BIJIOMOCTI B IHTEPHET IIPOCTOP1 MPO OJHOTO
npeacTaBHUKa Trebouxiophyceae Ha OCHOBI ITyOJIIKAIIA 3 ypaxXyBaHHSIM
MOJIEKYJISIpHUX daHuX. HajgaTtu KOpOTKy XapakTepUCTHKY, sika O BKJIroJaa:
MOp(doJIoriyHui v, crenudigHl Mop¢oaoriyH1 a00 010XIMI4H1 0COOIUBOCTI,
€KOJIOT14H1 0COOJIMBOCTI, MICIIE B CHCTEMI Ta peajbHe a00 MMOBIpHE
BUKOPHUCTAHHSI.

19. 3aranpHa xapakrepuctuka Ulvophyceae Ta ix MicIie B CHCTEMI
OpPraHIyHOIO CBITY.

20. 3HalTH OPUTTHAJIBHI BIJIOMOCTI B IHTEPHET MPOCTOP1 PO OJTHOTO
npeacraBauka Ulvophyceae Ha 0CHOBI myOJTIKaIlii 3 ypaxyBaHHIM
MOJIEKYJISIpHUX JdaHuX. Hajgatu KOpOTKy XapaKkTepUCTHKY, sika O BKJItoJaa:
MOpdoJIoriyHui ThM, crienudigHal Mop¢oaoriyHi adbo 010XIMI4H1 0COOIMUBOCTI,
€KOJIOT1YH1 0COOJIMBOCTI, MICIIE B CHCTEMI Ta peajibHe a00 MMOBIpHE
BUKOPUCTAHHSI.
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21. 3aranpHa xapakrepuctuka Chlorophyceae ta ix Miclie B cucTeMi

OpPraHIyHOIO CBITY.

20. 3HalTH OpUTTHAJTIbHI BIJOMOCT] B IHTEPHET MPOCTOP1 PO OAHOTO
npeacraBHuka Chlorophyceae Ha 0CHOBI MyOJTIKaIlM 3 YpaxXyBaHHIM
MOJIEKYJISIpHUX HaHuX. HajgaTtu KOpOTKY XapakTepHUCTHKY, sika O BKIIKOYAJa:
MopdoJioriyHui Tvm, crenudiaal Mop@oIoTiyH1 200 O10X1IMIYH1
0COOJIMBOCTI, €KOJIOTTYH1 0COOIMBOCTI, MICIIE B CUCTEMI Ta peajibHE a00
MMOBIPHE BUKOPHUCTAHHS.

21. Ilporpec y BuaineHHi rpyn Tperboro panry cepea Chloroplastida:

Chlorodendrophyceae Fritsch 1917, Pedinophyceae Moestrup 1991,
Chloropicophyceae Lopes dos Santos & Eikrem 2017, Picocystophyceae
Lopes dos Santos & Eikrem 2017, Pyramimonadales Chadefaud 1950,
Mamiellophyceae Marin & Melkonian 2010, Nephroselmidophyceae
Cavalier-Smith 1993, emend. Yamaguchi 2011, Pycnococcaceae Guillard
1991, Palmophyllophyceae Leliaert et al. 2016. Micue npeacTaBHUKIB IIUX
TPyl B KJIACUYHUX CUCTEMAX OPraHIuHOTO CBITY.

22. 3arajbHa XapakTepucTuka Streptophyta Ta ix mMiciie B cUcTeMl

OpPraHigyHOro CcBITY. Miclie MpeACTaBHUKIB IIUX I'PYIT B KIIACHYHUX CUCTEMAX
OpPraHIyHOIO CBITY.
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23. 3arajpHa XapakTepucTuka Streptophyta Ta Miciie peJCTaBHUKIB TPYIH B
CHUCTEMI OPTraHIYHOTO CBITY.

24. Poau Coleochaete ta Chara, sx mpencTaBHUKY aHIICCTOPHOI TPYITH B
€BOJIIOI[11 MOXOITOAI0HHUX Ta CYTUHHUX POCIIHH.

25. Xapakrepuctuka rpynu Embriophyta. Miciie mpeacTaBHUKIB TPYIIH B
CYy4YaCHUX TAKCOHOMIYHHUX CXEMax.

25. CmiBcraBTre oOcsr maperBa Plantae Haekel 1866 ta cynep-rpymm
Archaeplastidae Adll et al. 2005.
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