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[[0f10BHI O3HAKW cTpamMeHoninis

1. DKryTUKW reTepOKOHTHI, OOMH rmagkun, apyrin 3
nipyacTo MacTUrOHEMOIO crielianbHol 6yqosu
(peTpoHema), AKun ckrnagaeTbCs 3 TPbOX YacTuH: 6asarnbHol
(sIKa NpUKPINETLCA A0 nepudepnyHoro ayoneTty
akcoHeManbHU Tpyboyok, 0,2-0,3 MKM), MPOMIXKHOT (MOPOXKHIN
LUUNiHAp, WO cKrnagaetTbcs 3 cyboanHuub, WO po3TalloBaHi
napanenibHUMK, cnipanbHoO 3akpydeHumu psagamm, 0,2-2.0
MKM) Ta TepMiHanbHoI (dibpina 3 ogHoro psay cyboanHuub).

2. MiToxoHapil 3 Tpyb4acTMmMm Kpuctamu,
3. [leTtepoTpodHi Ta aBTOTPOMHI OpraHiamu.

CxeMa OyI0BH cIepMis 4. ABTOTPOdHI XpoMOiTOBI BOOOPOCTI 06'€AHYOTLCA Y 7

Laminaria Lam.: Bigainie, siki:

Ma — MaCTUT'OHEMA . .

(peTpoHeMa); 4.1 Mictatb xnopodin a + c.

S s SR 4.2. MatoTb BTOPUHHO-CUMGIOTMYHUI poaonnacT 3 4
s — STIPO; ’ MemOpaHamum, 3 nnactugHoto ENC wo nepexoaaTb B

XJI — XJIOpOIIacCT : :

(ponomact); anepHy o6onoHky (kpim Rhaphidophyta).

3K — 3aJJHIN KTy THK.
* )



Biaain Raphidophyta

50 Buais
[onoBHI 03HakKW BIAOINY
KniTnHn BkpuTi TinbKu nnasmanemolo.
HasaBHICTb rMoOTKMW.
[xryTukm cybanikanbHi, BUXOAATb 3 MMOTKM.
Tun MiTo3dy 3aKpUTUKU, LLEeHTpIoNI BIACYTHI,
NONAPHUMU CTPYKTYpaMun BEPETEHA NOAINY €
GasanbHi Tina oXryTukis.
5. Twn nnacTtua: BTOPUHHO CUMOIOTUYHI
poaonnactu 3 4 membpaHamum Ta
poaonnactHot EINC, wo He nepexoanTb y
AnepHy OO0OJSIOHKY.
[TirmeHTN: Xnopodin a + ¢, PyKOKCaHTUH.
3anacato4a pevyoBmHa — onis.
EOKEKTMBHI opraHoign: MyKOLUUCTU, TPUXOLUCTN.
MoHagHuin mopdornoriyHumn Tmn.

PON=

Vacuolaria viridis Cienk.
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Vacuolaria Goniostomum

(doto L.IO. KocTtikoBa)



Binain Chrysophyta
800 Bunais
[OrnoBHI 03HaKM BigA4iNy

1. KniTUHHI NOKpnBKU: NYyCOYKM (OpraHivyHi abo
KpeMHe3eMoOBi), naHuup (KpeMHe3eMOBUMN),
OyanHouYKkM (opraHiyHi abo miHepanizoBaHi),
KNiTMHHa 00onoHKa (NekTnHoBa), abo BKpUTI nuLie

nsasmanemMoro.
2 [DxryTukn cybanikanbHi, i3 MikpoCKoNiYHNMM
nycoykamu, 3ycTpidaroTbCs B raMeTax Ta 300Crnopax.
3. XapakTepHa oCoObnuBICTb - HAAABHICTb Y

XUTTEBOMY LIUKIi CTaAdil eHAOreHHUX
KpeMHe3eMOBUX LIUCT.

MiTo3 BigKkpuTHiA, 3 ABOMa puU3onnactamMmu.
CTturma B xroponsacri.

[lirmeHTN: Xnopogin a + ¢, PykokCcaHTKH, 3anacato4ya
pevyoBUMHA - XpM3onamiHapiH (B uMtonnasmi).

EOKEKTMBHI opraHoian: AUCKOOONMOLUTMW.
[Tcesgonogail, pusonoaii, wynanbL,.
MopdoornorivHi TMnu: ameboigHa, KokoligHa, HUTYacTa.

©Coe~N OO A

Gephyrocapsa sp.



Mallomonas KpeMHe3eMoBa ucTa

(®oro L.FO. KocTtikosa)
: 9
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Biapoin Eustigmatophyta

12 BB

[[ON1OBHI O3HaAKK Biaainy

ot
«*

Chlorob . gularis
(W. West) Bohl.

Vischeria stellata (Chod.) Pasch.

*

KniTMHHa o0ofoHKa NnekTuHoBa.

[DKryTnKM anikanbHi, 3ycTpidaloTbCd B 300Cnopax Ta
rametax.

MiTO3 3aKpUTUK, LLEeHTpIoNi BIACYTHI, € pn3onsacrt.

HasaBHiCcTb Yy MOHagHNX cTagin yHiKanbHOro
c¢oTopeuenTopHoro anapary (CtTurmm),
po3TawoBaHOro y yuuronnasmi 6ins ocHoBu
AXKryTukiB. BoHa cknapaeTtbcs 3 ocMiopinbHUX
rnooyrn, sKi He OToO4YeHi MeMbpaHolo.

B 30ocnopax ElNC xnoponnacta B aaepHy 060N0OHKY
HEe NepexoauTb.

[lirmeHTN: Xnopodin a + ¢, 3anacar4a pevyoBnHa —
Xpu3sosniamiHapiH (B uutonnasmi).

KokoigHuin mopdonoriyHnum Tun (OQHOKITITUHHI abo
KOJSTOHianbHi).
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DoTOpELENTOPHUM
arapar
€BCTUTMATO(ITOBUX
BOJIOPOCTEN

Eustigmatos

(doto I.}O. KocTikoBa)

. 1,
Vischeria



Biaain Bacillariophyta
10 000 BumiB

[ONOBHI O3HakKW BIOAINY

1. KniTMHHI NOKpnBW NpeacTaBrieHi KpeMHE3EMOBUM
NaHUMPOM, SAKIN CKIada€eTbCs 3 MNoTEKN Ta EniTeku.

2. [DKryTUK oanH (Opyrmn pegykoBaHum), anikanbHUN,
HEepPYyXoMUn, akcoHema onucyetbca doopmyrioro 9 + 0,
3yCTpiYaeTbCs B rameTax.

Cycloteﬂé oﬁérculata
(Grun.) Lemm.

3, MiTO3 BiOKPUTUIN, LEHTPIONI BIACYTHI.

a, [lirmeHTU: XNopodin a + ¢, PyKoKCaHTUH, 3anacat4a
pevyoBunHa — Xpu3oriamiHapiH (B umMTonnasmi).

5. KokoigHuin mopdonoriyH1um Tun (OQHOKIITUHHI abo

KOSOHianbHi).

) 12
Navicula pupula Kutz.



Hantzschia Rhopalodia Caloneis

(KpeMHE3EMOBHH MaHIUP )

= (Poto L.IO. KocTikosa)



Fucus vesiculosus L.

Ectocarpus siliculosus Dillw.

*

Bianin Phaeophyta

1500 BuaiB

[0S10BHI_O3HAKW Biadiny

KnitTuHHa obornoHKa uentno3Ho-NekTMHoBa 3
anbriHaTammu.

[DKryTUKN natepanbHi, B 300cnopax Ta rameTax.
MiTO3 HaniBBIAKPUTUN, LLEHTPIOSi MPUCYTHI.

Cturma B nnacTtua,.

[TirmeHTn: xnopodoin a + ¢, PyKOKCaHTWH,
3anacaroya peyoBMHa — namiHapiH (B uutonnasmi).

MopdoosorivHi TUNKU: retepoTpmuxarnbHUn,
napeHxiMmaTo3HUN.
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Fucus

Laminaria

15



(L.) Grev.

Mischococcus confervicola Nag.

*

Biaain Xanthophyta

600 BuIIB

[[ON1OBHI O3HaAKK Biaainy

1.

A

KniTuHHa obornoHKka nekTMHoBa, Uerntoro3Ho-
NeKTMHOBA, YaCTO HAacu4YeHa conamm 3aniaa,
MapraHuto, KpeMHE3EMOM.

[LXryTUKn anikanbHi, cybanikanbHi.
MiTO3 3aKpUTWUK, € LEHTpIONI, € pu3onnacT.
Cturma B nnactmgax.

[lirmeHTn: xnopodin a + ¢, xapakTepHa
OCOOSIUBICTb - BiACYTHICTb XXOBTOro KcaHtodcpiny
pyKoKCaHTUHY.

3anacato4a pedoBrHa — Xpu3onamiHapiH ( B
LuTonsnasmi).

MopdonorivyHi TMNKU: MOHaAHUI, reMiMOHaOHUN,
KOKOIAHUN, aMmeboIaHNIN, cCapLUUHOIOHWUN,
TpuxarnbHU, reTepoTpuxanbHUn, CdOHaNBHUMN.
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Botrydiopsis Characiopsis Tribonema

(doto L.IO. KocTtikoBa)
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Dictiocha fibula Ehr.

Biaain Dictyochophyta

40 BUIIB

[[ON1OBHI O3HaAKK Biaainy

1.

[ToKpoBW 3 CNN30BOIT Kancynun Ta
KpeMHe3eMOBOro ckeneTy (noni Tpyoku) Haz
nnasmanemoto, piglie opraHidHi JIyCOYKM.

[LKryTvkn anikanbHi ( Ha BigMiHY Bif BCiX iHLIMX
XPOMOITOBMX BOAOPOCTEW, Y ANKTUOXOMIT
BiJICYTHI [DKIyTUKOBI KOpeHi. basanbHi Tina
OXIYyTUKIB acouinoBaHi 6esnocepegHbo 3
ANepHoO MeMOpaHolo.

Akconoagii.

[lirmeHTN: Xnopoin a + ¢, PyKOKCaHTUH,
3anacaroda peyoBnHa — XpusosriamiHapuH.

MopdonoriyHi TMnn: MoHaaHUM (€ TakoX
retepoTpodu, Lo BTpaTUNM POTOCUHTESIYHOUNIA
anapar).

18



Dictyocha

JKupa kiiTuHa KpemMHe3eMOBHI CKENET

(doto L.IO. KocTtikoBa)
19



2. 0rnap dinem
reTepoTPOdHUX
CTpaMeHoniniB



Opalina ranarum

Tun Opalinata

400 BumaiB

MaroTh uMcebH1 OHAKOBI sJipa Ta
JKTYTHUKH, CTaTEBUM ITPOIEC — KOMYJISILIiS.
OnaniHu € KoMeHcaJlaMU 3€MHOBOIHUX.

21



Tumn Bicosoecida

Bicosoeca petiola

['eTepoKOHTHI

Ky TUKOHOCIII,
KIIITUHHU SKUX

4acTO 3HAXOAThCS

y KoBmaykax “lorica”.
3yCTpi4arOThCs SIK
BUILHOICHYI0Y1 Y MOPSL:
Ta MPICHUX BOAONMAX.

22



Bigain Oomycota

Saprolegnia



Bigain Labyryntulomycota

Labyryntula



Rhizidiomyces

Tun Hyphochytryomycota

25



3. DinoreHeTUYHI
3B '13KW
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[lm Sar (R)

The least inclusive clade containing Bigelowiella natans Moestrup & Sengco 2001 (Rhizaria), Tetrahy-
mena thermophila Nanney & McCoy 1976 (Alveolata), and Thalassiosira pseudonana Cleve 1873 (Stra-
menopiles). This is a node-based definition in which all of the specifiers are extant; it is intended to
A apply to a crown clade; qualifying clause — the name does not apply if any of the following fall within
the specified clade — Homo sapiens Linnaeus 1758 (Opisthokonta), Dictyostelium discoideum Raper
1935 (Amoebozoa), Arabidopsis thaliana (Linnaeus) Heynhold 1842 (Archaeplastida), Euglena gracilis
Klebs 1883 (Excavata), Emiliania huxleyi (Lohmann) Hay & Mohler in Hay et al. 1967 (Haptophyta).
The name is derived from the acronym of the three groups united in this clade. The apparent composition
of Sar is: Alveolata, Rhizaria, and Stramenopiles, as defined here. The primary reference phylogeny is Burki
et al. (2008, Fig. 1).

e Stramenopiles Patterson 1989, emend. Adl et al. 2005
Motile cells typically biciliate, typically with heterokont ciliation — anterior cilium with tripartite mastigonemes
in two opposite rows and a posterior usually smooth cilium; tubular mitochondrial cristae; typically 4 microtu-
bular kinetosomal roots.

ee Opalinata Wenyon 1926, emend. Cavalier-Smith 1997 [Slopalinida Patterson 1985]
Pluriciliated with double-stranded transitional helix at the transitional region between kinetosome and
cilium; evenly spaced cortical ridges underlain by microtubules, ranging from singlets to ribbons; cyst-
forming.

eee Proteromonadea Grassé 1952 (P?)
One or two anterior pairs of anisokont cilia; uninucleate; endobionts in intestinal tract of amphibi-
ans, reptiles, and mammals. Karotomorpha, Proteromonas.

eee Opalinea Wenyon 1926
Multiciliated cells with cilia originating from an anterior morphogenetic centre, the falx, and form-
ing oblique longitudinal rows or files; microtubular ribbons supporting longitudinal pellicular ridges
between ciliary rows; two to many monomorphic nuclei; endobionts in amphibians and some fish;
life cycle complex, with sexual processes induced by hormones of host and linked to the host'’s life
cycle. Cepedea, Opalina, Protoopalina, Protozelleriella, Zelleriella.

ee Blastocystis Alexeev 1911
Rounded nonciliated cells, anaerobic commensals/parasites of intestinal tracts; recovered as sister group to
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[« 1] ee Blastocystis Alexeev 1911
Rounded nonciliated cells, anaerobic commensals/parasites of intestinal tracts; recovered as sister group to
Opalinata in molecular phylogenies. Blastocystis.

A ee Bicosoecida Grassé 1926, emend. Karpov 1998
Biciliate with or without tripartite mastigonemes, typically lacking transitional helix; without plast-
ids; phagotrophic with cytostome, supported by broad microtubular rootlet No. 2 of posterior cilium;
454 J. EUKARYOT. MICROBIOL., 59, NO. 5, SEPTEMBER-OCTOBER 2012
Table 2. Classification of the higher ranks of the protists and multicellular groups. cont’d.
predominantly sedentary, often attach to substrate with posterior cilium; with or without lorica; solitary
and colonial. Bicosoeca, Caecitellus, Cafeteria, Pseudobodo, Pseudodendromonas.
ee Placidida Moriya et al. 2002
Biciliate cells without plastids; described species have mastigonemes on anterior cilium, attach to substrates
by posterior cilium during feeding; double-stranded transitional helix. Placidia, Wobblia.
ee [abyrinthulomycetes Dick 2001
= Producing an ectoplasmic network of branched. anastomosing, wall-less filaments via a specialized orga-

a &6 9 ©® % MFIL]
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By posterior cilium dunng feeding, double-stranded transinonal hehx. Placidid, Wobblid.

ee [abyrinthulomycetes Dick 2001
Producing an ectoplasmic network of branched, anastomosing, wall-less filaments via a specialized orga-
nelle known as the bothrosome; Golgi-derived scales; biciliate zoospores with lateral insertion in many

species.

eee [Labyrinthula Cienkowski 1867 [Labyrinthulaceae Haeckel 1868]
Spindle-shaped vegetative cells distributed in an extensive ectoplasmic net; zoospores with eyespots;
sexual reproduction. Labyrinthula.

eee Thraustochytriaceae Sparrow 1943
Cells producing a small ectoplasmic net; presence of interphase centrioles in vegetative cells; no eye-
spots; no sexual reproduction. Althornia, Aplanochytrium, Elnia, Japonochytrium, Schizochytrium,
Thraustochytrium, Ulkenia.

eee Incertae sedis Labyrinthulomycetes: Amphitraemidae (previously in filose testate amoebae), Amphi-
trema, Archerella.

ee Hyphochytriales Sparrow 1960
Single anteriorly directed cilium.

eee Anisolpidiaceae Karling 1943, emend. Dick 2001
Thallus holocarpic. Anisolpidium, Canteriomyces.

eee [Iyphochytrium Karling 1939 [Hyphochytridiomycetaceae Fischer 1892, emend. Karling 1939]
Thallus eucarpic and polycentric. Hyphochytrium.

eee Rhizidiomycetaceae Karling 1943
Thallus eucarpic and monocentric. Latrostium, Rhizidiomyces, Rhizidiomycopsis.

ee Peronosporomycetes Dick 2001 [Oomycetes Winter 1897, emend. Dick 1976]
Thallus mainly aseptate; cell wall of glucan—cellulose, may have minor amount of chitin; haplomictic-B
nuclear cycle; lysine synthesized via the diaminopimelate (DAP) pathway; lanosterol directly from swaline
oxide; zoospores biciliate and heterokont but rarely uniciliate; cilia anteriorly inserted; anteriorly directed
cilium shorter; transitional plate of kinetosome sitting above the plasma membrane with a central bead; ki-
netid base structure with six parts, including four roots; oogamous reproduction that results in the forma-

—~
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] ee Peronosporomycetes Dick 2001 [Oomycetes Winter 1897, emend. Dick 1976)

Thallus mainly aseptate; cell wall of glucan-cellulose, may have minor amount of chitin; haplomictic-B
nuclear cycle; lysine synthesized via the diaminopimelate (DAP) pathway; lanosterol directly from swaline
oxide; zoospores biciliate and heterokont but rarely uniciliate; cilia anteriorly inserted; anteriorly directed
cilium shorter; transitional plate of kinetosome sitting above the plasma membrane with a central bead; ki-
netid base structure with six parts, including four roots; oogamous reproduction that results in the forma-
tion of thick-walled sexual spores known as oospores, due to contact between male and female
gametangia. Achlya, Leptomitus, Peronospora, Pythium, Phytophthora, Rhipidium, Saprolegnia.

eee Incertae sedis Peronosporomycetes: Ciliomyces, Crypticola, Ectrogella, Eurychasma, Haptoglossa,
Lagena, Lagenisma, Myzocytiopsis, Olpidiopsis, Pontisma, Pythiella, Rozellopsis, Sirolpidium.

ee Actinophryidae Claus 1874, emend. Hartmann 1926
Axonemal pseudopodia emerging from amorphous centrosome near nuclei; axonemal microtubules in dou-
ble interlocking coils; single central nucleus or several peripheral nuclei; tubular mitochondrial cristae; two
types of extrusomes for prey-capture along axopodia; cysts covered with siliceous elements; autogamy
reported within spores. Actinophrys, Actinosphaerium.

ee Bolidomonas Guillou & Chrétiennot-Dinet 1999 [Bolidophyceae in Guillou et al. 1999]
Swimming cells with two cilia, one anteriorly directed and one posteriorly directed; no microtubular or
fibrillar kinetosomal roots; ciliary transitional helix absent; no paraciliary rod; chloroplast with girdle
lamella; outer chloroplast endoplasmic reticulum membrane with direct membrane connection to the outer
nuclear envelope membrane; plastid DNA with ring-type genophore; no eyespot; plastid pigments include
chlorophylls ¢ and ¢,.;, fucoxanthin, 19"-butanoyloxyfucoxanthin, diatoxanthin, and diadinoxanthin. Bolid-
omonas.

ee Chrysophyceae Pascher 1914
Predominately ciliated cells, but also capsoid, coccoid, filamentous, and parenchymatous forms; swimming
cells biciliated — one anteriorly directed and one laterally directed; tripartite mastigonemes with short and
long lateral hairs on the shaft; kinetosome usually with 4 microtubular kinetosomal roots and one large
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Table 2. Classification of the higher ranks of the protists and multicellular groups. cont’d.

_ striated root or rhizoplast; ciliary transitional helix with 4-6 gyres located above the major transitional
plate; no paraciliary rod; cell coverings, when present, include organic scales, silica scales, organic lorica,
and cellulose cell wall; chloroplast with girdle lamella; outer chloroplast endoplasmic reticulum membrane
with direct membrane connection to the outer nuclear envelope membrane; plastid DNA with ring-type
genophore; eyespots present or absent; plastid pigments include chlorophylls ¢ and ¢, », fucoxanthin, viola-
xanthin, anthaxanthin, and neoxanthin.

eee Chromulinales Pascher 1910
Swimming cells with only one cilium visible by light microscopy; four microtubular kinetosomal
roots. Chromulina, Chrysomonas.

eee [libberdia Andersen 1989 [Hibberdiales Andersen 1989]
Swimming cells with only one cilium visible by light microscopy; three microtubular kinetosomal
roots. Hibberdia.

eee Ochromonadales Pascher 1910
Swimming cells with two cilia visible by light microscopy. Ochromonas.

ee Dictyochophyceae Silva 1980
Single cells, colonial ciliated cells or amoebae; swimming cells usually with one cilium, anteriorly directed
and bearing tripartite tubular hairs; kinetosomes adpressed to nucleus; no microtubular or fibrillar kinetos-
omal roots; ciliary transitional helix, when present, with 0-2 gyres located below the major transitional
plate; paraciliary rod present; cells naked, with organic scales or with siliceous skeleton; chloroplasts, when
present, with girdle lamella; plastid DNA with scattered granule-type genophore; no eyespot: plastid pig-
ments include chlorophylls @ and ¢, ,, fucoxanthin, diatoxanthin, and diadinoxanthin.

eee Dictyochales Haeckel 1894
Silica skeleton present on at least one life stage; with chloroplasts. Dictyocha.

eee Pedinellales Zimmermann et al. 1984
Naked, organically scaled or loricate ciliated cells; with or without chloroplasts. Actinomonas, Aped-
inella, Ciliophrys, Mesopedinella, Palatinella, Pedinella, Pseudopedinella, Pteridomonas.
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ee Fustigmatales Hibberd 1981

Coccoid organisms, single cells or colonies; swimming cells biciliate — one anteriorly directed and one pos-
teriorly directed; 4 microtubular kinetosomal roots and one large striated kinetosomal root or rhizoplast;
ciliary transitional helix with 6 gyres located above the major transitional plate; no paraciliary rod; cell
walls present; chloroplast without girdle lamella; outer chloroplast endoplasmic reticulum membrane with
direct membrane connection to the outer nuclear envelope membrane; plastid DNA with ring-type geno-
phore; eyespot present but located outside of the chloroplast; plastid pigments include chlorophylls a, vio-
laxanthin, and vaucherioxanthin. Botryochloropsis, Eustigmatos, Monodopsis, Nannochloropsis,
Pseudocharaciopsis, Vischeria.

ee Pelagophyceae Andersen & Saunders 1993

Ciliated, capsoid, coccoid, sarcinoid or filamentous; swimming cells with 1 or 2 cilia — anteriorly directed
cilium bearing bipartite or tripartite tubular hairs and second cilium, when present, directed posteriorly;
kinetosome(s) adpressed to nucleus; no microtubular or fibrillar kinetosomal roots on uniciliated cells; four
microtubular roots on biciliated cells; ciliary transitional helix, when present, with 2 gyres located below
the major transitional plate; paraciliary rod present or absent; cells naked or with organic thecae or cell
walls; chloroplasts with girdle lamella; plastid DNA with scattered granule-type genophore; no eyespot;
plastid pigments include chlorophylls ¢ and ¢, fucoxanthin, 19-hexanoyloxyfucoxanthin, 19-but-
anoyloxyfucoxanthin, diatoxanthin, and diadinoxanthin.

eee Pelagomonadales Andersen & Saunders 1993
Ciliated or coccoid organisms; when ciliated, a single cilium without a second kinetosome; no kinet-
osomal roots. Aureococcus, Aureoumbra, Pelagococcus, Pelagomonas.

eee Sarcinochrysidales Gayral & Billard 1977
Sarcinoid, capsoid, ciliated or filamentous; cells typically with organic cell wall; ciliated cells
biciliated with four microtubular kinetosomal roots. Ankylochrisis, Nematochrysopsis, Pulvinaria,
Sarcinochrysis.

21 79,4 mm
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Table 2. Classification of the higher ranks of the protists and multicellular groups. cont’d.

ee Phacothamniophyceae Andersen & Bailey in Bailey et al. 1998

Filamentous, capsoid, palmelloid, ciliated, or coccoid; swimming cells biciliated — anteriorly directed cilium
bearing tripartite tubular hairs and posteriorly directed cilium without tripartite hairs; 4 microtubular
kinetosomal roots but no striated kinetosomal root or rhizoplast; ciliary transitional helix with 4-6 gyres
located above the major transitional plate; no paraciliary rod; cells covered with an entire or two-pieced
cell wall; chloroplast with girdle lamella; chloroplast endoplasmic reticulum membrane with direct mem-
brane connection to the outer nuclear envelope membrane; plastid DNA with ring-type genophore; eye-
spots present; plastid pigments include chlorophylls a and ¢, fucoxanthin, heteroxanthin, diatoxanthin, and
diadinoxanthin.

eee Phacothamniales Bourrelly 1954, emend. Andersen & Bailey in Bailey et al. 1998 (R)
Distinguished from the Pleurochloridales based upon molecular phylogenetic analyses. Phaeotham-
nion.

eee Pleurochloridales Ettl 1956 (R)
Distinguished from the Phaeothamniales based upon molecular phylogenetic analyses. Pleurochlorid-
ella.

Pinguiochrysidales Kawachi et al. 2003

Ciliated or coccoid organisms; swimming cells with one or two cilia; tripartite hairs present or absent on
immature cilium; 3—4 microtubular kinetosomal roots and one large striated kinetosomal root or rhizo-
plast; ciliary transitional helix with 2 gyres located below the major transitional plate; no paraciliary rod;
cells naked or enclosed in mineralized lorica; chloroplast with girdle lamella; outer chloroplast endoplasmic
reticulum membrane with direct membrane connection to the outer nuclear envelope membrane; plastid
DNA with scattered granule-type genophore; eyespots absent; plastid pigments include chlorophylls « and
¢; », fucoxanthin, and violaxanthin. Glossomastix, Phaeomonas, Pinguiochrysis, Pinguiococcus, Polypodochr-
LATAN

Raphidophyceae Chadefaud 1950, emend. Silva 1980

Naked swimming biciliates with one anteriorly directed cilium bearing tripartite tubular hairs and one pos-
teriorly directed cilium lacking tripartite hairs; microtubular kinetosomal roots present but poorly charac-
terized; one large striated kinetosomal root or rhizoplast present; ciliary transitional helix absent; no
paraciliary rod; chloroplast with or without girdle lamella; outer chloroplast endoplasmic reticulum mem-
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¢; -, fucoxanthin, and violaxanthin. Glossomastix, Phacomonas, Pinguiochrysis, Pinguiococcus, Polypodochr-

E] VSis.

ee Raphidophyceae Chadefaud 1950, emend. Silva 1980

] Naked swimming biciliates with one anteriorly directed cilium bearing tripartite tubular hairs and one pos-
teriorly directed cilium lacking tripartite hairs; microtubular kinetosomal roots present but poorly charac-
terized; one large striated kinetosomal root or rhizoplast present; ciliary transitional helix absent; no
paraciliary rod: chloroplast with or without girdle lamella; outer chloroplast endoplasmic reticulum mem-
brane with no or very weak direct membrane connection to the outer nuclear envelope membrane; plastid
DNA with scattered granule-type genophore; eyespots absent; plastid pigments include chlorophylls a and
¢y.2; carotenoid composition distinctly different between marine (M) and freshwater (FW) species - fuco-
xanthin (M), violaxanthin (M), heteroxanthin (FW), vaucherioxanthin (FW). Chattonella, Fibrocapsa,
Goniostomum, Haramonas, Heterosigma, Merotricha, Olisthodiscus, Vacuolaria.

ee Synurales Andersen 1987

Predominately ciliated cells but benthic palmelloid colonies known; swimming cells usually with two
anteriorly directed cilia — one bearing tripartite tubular hairs with short and long lateral hairs on their
shafts, two microtubular kinetosomal roots and one large striated kinetosomal root or rhizoplast; ciliary
transitional helix with 6-9 gyres located above the major transitional plate; no paraciliary rod; cells cov-
ered with bilaterally symmetrical silica scales; chloroplast with girdle lamella; chloroplast endoplasmic
reticulum membrane with no (or very weak) direct membrane connection to the outer nuclear envelope
membrane; plastid DNA with ring-type genophore; eyespots absent; plastid pigments include chloro-
phylls « and ¢;, fucoxanthin, violaxanthin, anthaxanthin, and neoxanthin. Chrysodidymus, Mallomonas,
Synura, Tesselaria.

ee Xanthophyceae Allorge 1930, emend. Fritsch 1935 [Heterokontae Luther 1899, Heteromonadea Leedale
1983, Xanthophyta Hibberd 1990]
Predominately coccoid or filamentous, rarely amoeboid, ciliated or capsoid; swimming cells with two cilia
— one anteriorly directed and bearing tripartite tubular hairs and one posteriorly directed and lacking tri
partite hairs; 4 microtubular kinetosomal roots and one large striated kinetosomeal root or rhizoplast; cili-
ary transitional helix with 6 apparently double gyres located above the major transitional plate; no
paraciliary rod; cell walls typical, probably of cellulose and either entire or H-shaped bisectional walls;
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e Table 2. Classification of the higher ranks of the protists and multicellular groups. cont’d.

chloroplast with girdle lamella; outer chloroplast endoplasmic reticulum membrane with direct membrane
connection to the outer nuclear envelope membrane; plastid DNA with ring-type genophore; eyespots pres-
ent or absent; plastid pigments include chlorophylls @ and ¢, », violaxanthin, heteroxanthin, and vaucherio-
xanthin. Note 3.

eee Tribonematales Pascher 1939
Filamentous, coccoid, and capsoid forms, sometimes becoming parenchymatous or multinucleate
with age; cell walls, when present, either with H-shaped overlapping cell wall pieces or with com-
plete or entire cell walls; elaborate reproductive structures lacking. Botrydium, Bumilleriopsis, Char-
aciopsis, Chloromeson, Heterococcus, Ophiocytium, Sphaerosorus, Tribonema, Xanthonema.

eee Vaucheriales Bohlin 1901
Siphonous filaments; elaborate sexual reproductive structures as antheridia and oogonia. Vaucheria.

ee Phaecophyceae Hansgirg 1886 (not Kjellman 1891, not Pfitzer 1894)

Filamentous, syntagmatic, parenchymatous or ciliated; swimming cells with two cilia usually inserted later-
ally — one anteriorly directed and one posteriorly directed; usually 4 microtubular kinetosomal roots but
no striated kinetosomal root or rhizoplast; ciliary transitional helix typically with 6 gyres located above
the major transitional plate; no paraciliary rod; little to no substantial tissue differentiation occurring in
parenchymatous forms; cell wall present, containing alginate compounds and cellulose; plasmodesmata or
pores between cells in parenchymatous forms; chloroplasts with girdle lamella; outer chloroplast endoplas-
mic reticulum membrane with direct membrane connection to the outer nuclear envelope membrane; plas-
tid DNA with ring-type genophore; eyespots present or absent; plastid pigments include chlorophylls a
and ¢, fucoxanthin, and violaxanthin. Note that several subdivisions are separated on the basis of life
history and gene sequence information, but taxonomic classification is still in flux.

eee Ascoseirales Petrov 1964
Sporophyte parenchymatous, with intercalary growth; several scattered discoid plastids without
pyrenoid; heteromorphic life cycle but gametophyte not free-living; isogamous sexual reproduction.
]| Ascoseira.
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storage product undescribed. Schizocladia ischiensis.
[« D]

ee Diatomea Dumortier 1821 [= Bacillariophyta Haeckel, 1878]
Vegetative cells cylindrical with a circular, elongate or multipolar cross-section, lacking any trace of cilia
except as the sperm of centric lineages; cell wall complete, composed of tightly integrated silicified elements
and comprised of two valves, one at each end of the cell, with several girdle bands as hoops or segments
covering the cylindrical ‘girdle’ lying between the valves; chloroplasts usually present, bounded by 4 mem-
branes, and with lamellae of 3 thylakoids and a ring nucleoid (rarely multiple nucleoids); ciliated sperm

ADL ET AL—THE REVISED EUKARYOTE CLASSIFICATION

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

cells bearing a single anterior cilium with a 9 + 0 axoneme and mastigonemes; life cycle diplontic and of
unique pattern — slow size reduction over several years during the vegetative phase, caused by an unusual
internal wall morphogenesis, alternating with rapid size restitution via a growth phase (auxospore) over
several days. Note 4.

eee (oscinodiscophytina Medlin & Kaczmarska 2004 (P)
Valve outline circular (rarely elliptical); valve pattern radiating from a central or subcentral circular
annulus; rimoportulae usually present; girdle bands hoop-like or segmental; sexual reproduction
oogamous, with nonmotile eggs and uniciliate sperm; auxospore with scales but no band-like ele-
ments; many small chloroplasts.

Vv eeee Paralids Mann in Adl et al. 2005 (R
P~ = -~ ‘ [ — | = ~




dinoreHeTn4YHI 3B’A3KU

PocrnnHu-ctpameHoninu BUHUKIM 6nnaoko 300 MNH. pokiB
Tomy (Me3oson).

PeHOoTUMIYHI Ta reHOTUMIYHI 03HaKK cBigYaTb NPO TICHY
CNopigHEHICTb XpOoMOiTOBUX BOOOPOCTEN-
CTpaMeHoniniB, siKi MatOTb CriflbHE NOXOOXKEHHS |
YTBOPKOOTL €4NHY (Piny opraHi4yHOro CBiTy.

BcTaHoBneHo TiCHiWYy criopigHeHicTb MiXk Xanthophyta Ta
Phaeophyta, Chrysophyta Ta Eustigmatophyta.

Hanbnmxuymnmm retepoTpoddHUMM opraHiamamm €
rpubononidHi opraHiamu — Oomycota, Labyrintulomycota
Ta HaunpocrTiwi — Opalinida, Bicosoecida.

[pyna ctpameHoninis 6rin3dbka 0o LapcTs
Chrysoleucobyonta (KycakuH, CtapoboraTos, 1973),
Chromista (Cavalier-Smith, 1986), Heterocontes
(KycakuH, [lpo3gos, 1998).
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