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1. 3aranbHa xapakTepucTuka
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Sar Burki et al. 2008, emend. Adl et al. 2012

The least inclusive clade containing Bigelowiella natans Moestrup and Sengco 2001 (Rhizaria), Tefrahymena thermophila Nanney
and McCoy 1976 (Alveolata), and Thalassiosira pseudonana Cleve 1873 (Stramenopiles). This is a node-based definition in which
all of the specifiers are extant; it is intended to 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 (Linnasus) Heynhold 1842 (Archaeplastidal, Euglena gracilis Klebs 1883 (Excavata), Emiliania
huxieyi (Lohmann) Hay and 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: Alveclata, Rhizaria and Stramenopiles, as defined in Adl et al. 2012. The
primary reference phylogeny is Burki et al. (2008, Fig. 1).
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2. Alveolata

*Alveolata Cavalier-Smith 1991

® Alveolata Cavalier-Smith 1991

Cortical alveolae, sometimes secondarily lost; with ciliary pit or micropore; mitochondrnal cristae tubular or ampulliform.
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**Colpodellida Cavalier-Smith 1993
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** Perkinsidae Lavine 1978

®® Perkinsidae Levine 1978, emend. Adl et al. 2005 [Perkinsozoa Moestrup & Rehnstam-Holm 1999; Perkinsozoa Norén &
Moestrup 1999]

Trophozoites parasitic, dividing by successive binary fissions; released trophozoites (termed hypnospores) developing outside host to form
zoospores via the formation ot zoosporangia or morphologically unditferentiated mononucleate cells via a hypha-like tube; zoospores bicil-
ate; apical organelles including an incomplete conoid (open along one side), rhoptries, micronemes and micropores, and a microtubular
cytoskeleton with both an anterior and posterior polar nng. Dinovorax, Snorkelia, Parvilucifera, Perkinsus, Rastimonas, X-cell parasites.

ORIGINAL RESEARCH ARTICLE
Front. Microbiol., 24 August 2017 | https://doi

Evolutionary Trends of Perkinsozoa (Alveolata)
Characters Based on Observations of Two New

Genera of Parasitoids of dinoflagellates,
Dinovorax gen. nov. and Snorkelia gen. nov.

¥ Albert Refié’, | Elisabet Alacid, ﬁ Isabel Ferrera and 5 Esther Garcés
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Scanning electron microscopy
micrographs of the sporangia and
- zoospores of Dinovorax pyriformis




** Colponemida Cavalier-Smith 1993

@@ Colponemida Cavalier-Smith 1993 emend. Adl et al. 2019 (P?)
Bicilliate alveolates, typically cytotrophic predators, found in soil, freshwater and marine environments. These described genera are

most probably multiple genera as DNA sequenc otained are divergent and many remain to be described. Poorly sampled due to
cytotrophy, we expect better taxon sampling to improve the resolution of this node.
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** Dinoflagellata Butschi 1885
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***Noctilucales Haeckel 1894

todiniur dinium, ulodinium.
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***Dinophyceae Pascher 1914

®®® Dinop

lamp
(tabulation) thus

through the entire life cycle.
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Ceratium sp.
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1. KnitTnuHmn BKpUTi anbBeoOsfIbOBaHOKO
amdiecmolo.

2. KNiTUHHI NOKPMBK 3 LIENONTO3HOIO
naHumpa, abo 3 opraHiYHUX NTyCOYOK,
KIMNiTMHHa 0D00SIoHKa LEentrio3Ho-
NEeKTUHOBA.

3. PoTopeLenTop Ta CTUrMa B LutTonnasmi
abo B nnasmanemi.

4. Tun nnacTna: BTOPMHHO-CUMODIOTUYHI
xnoponnacTtun 3 3 membpaHamu,
BTOPUHHO-CUMODIOTMYHI XnoponnacTtu 3 4
membpaHamu, nnactugHoto ENC Ta
HYKneomMopd oM, TPETUHHO-
CcUMOiOTUYHI poaonnacTn 3 5
membOpaHamu Ta nnactungHotro ElNC.

5. lirmeHTN: xnopodpin a + b, a + c,
dikobiniHn, PyKoKCcaHTMH, 3anacato4a
peyoBMHA — XpU3onamiHapuH
(uMTonnasma), Kpoxmarb (umMTonnasma,
nepunnacTugHum rnpocrTip).
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** Apicomplexa Levine 1980
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**Ciliophora Dofien 1901
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Paramecium caudatum
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2. Rhizaria

*Rhizaria Cavalier-Smith 1902

® Rhizaria Cavalier-Smith 2002
With fine ying as simple, branching, or anastomosing patterns, often supported by microtubules in those groups exam-

ined by electro
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**Cercozoa Cavalier-Smith 1998

Cercomonas sp.
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**Endomyxa Cavalier-Smith 2002
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**Retaria Cavalier-Smith 2002

®® [eis r'|';5| Cavalier-smith 2002 (R}
Mainly = heterotrophs, with reticulopodia or a la, and usually having various types of skeleton.
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Elphidiella

Spirillina decorata
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***Radiolaria Muller 1958

o e® Radiolaria Muller 1 . sensu Adl et al. 2005
Cells with distinctive organic, nonliving, porous capsular wall surrounding the intra-capsulum, which contains the nucleus or nuclel
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Anthocyrtium hispidum
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Amphilithium clavarium

Acanthometra
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**Aquavolonida Bass & Berney 2018

®® Aguavolonida Bass & Bemey 2018

Defined ombination u::'.-f

> )] Eukaryot Microbiol. 2018 Nov;65(6):828-842. doi: 10.1111/jeu.12524. Epub 2018 May 14.

Rhizarian 'Novel Clade 10' Revealed as Abundant and
Diverse Planktonic and Terrestrial Flagellates,
Including Aquavolon N. Gen

Z"-:a'--'ir'i Bass 1 2, Denis Victorovich Tikhonenkov * 4, Rachel Foster 7, Patricia Dyal ', Jan Janouskovec 4
. Patrick J Keeling 4, Michelle Gardner 1, Sigrid Neuhauser &, Hanna Hartikainen ', Alexandre P
Mylnikov 3, Cédric Berney 1

19.05.2020 24



yuavolon hoantrani ta A. dientrani
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3. bauspkl 0o Sar kiaau

*Haptista Cavalier-Smith 2003

Haptista Cavalier-5Smith 2003

Thin microtubule-based appendages (haptonema or axopodia) used for feeding; complex mineralized (siliceous or calcareous) scales.
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**Haptophyta Hibberd 1976
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CxeMa KTy TUKOBOTO amapary
Chrysochromulina aphles:

XJI — XJIOPOILJIACT,

OT — 0a3ajbHE TLIO,

I — FarToHeMa,

MT — MIKpPOTpYyOOUKa.

19.05.2020

Biaain Haptophyta

© 00N O

300 BumaiB

[DKryTvKM — OBa i30KOHTHMX, i30MOPMHNX _
[DKTYTUKIB, BKPUTMX MOBCTIO 3 MPOCTUX BOIOCKIB YK
ApibHeHbKNMK nycovkamm (be3 peTpoHeM).

YHiKarbHO € HeEpyXxOMa HUTKOBUOHA CTPYKTypa —
ranToHeMma, L0 CX0OXa Ha IKIyTUK, ane B Hin
BiACYTHSA LEHTpanbHa napa MikpoTpybouok, a
nepidbepuyHi MiKpoTpyOOUKN nNpeacTaBneHi
MEHLLOIO KifbKICTIO | HE YTBOPIOKOTL AYOneTiB.
[MoBepXHSA KMITUH BKPUTA KOKKOMiTamm
(BanNHAKOBUMU Y MiHepanisoBaHUMK NycovKammn),
a 3 BHYTPILWHLOro 60Ky MemMbpaHu nigcreneHa
onepesyoyoto LMCTEPHOIO eHaonna3MaTnYHol
CITKN.

Twun nnacTug: BTOPMHHO-CUMBIOTUYHI pogonnacTu
3 4 membpanamu, nnactuaHoto ENC, wo
nepexoanTb B 94epHY OOOMNOHKY.

[lirmeHTU: Xxnopodin a + ¢, yKOKCaHTUH,
3anacatoda peyoBUHa XpusonamiHapuH Ta
napaminoH (B uMtonnasmi).

doTopeuenTop B LUTOMMNAa3Mi, cturma B nractuai.
EOKeKTUBHI opraHenu: MyKOLMCTM.

MiTO3 BIOKPUTUN, LEHTPIOSI BIOACYTHI.
MopdornoriyHuin Tun: MoOHagHWUN. 29
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Prymnesium
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** Centroplasthelida Febvre-Chevalier 1984

hevalier & Febvre 1984 [Centrohelea Kiihn 1926 Cavalier-Smith in Yabuki et al. 2012; Centro-
1987]

out cilium: naked or d with muc
icrotubt
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*Cryptista Adl et al. 2019

® Cryptista’

Adl et al. 2019 [Cavali
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**Palpitomonas Yabuki & Ishida 2010

vith unilateral bipar mastigonemes on anterior cilium; cilia emerge

on left : lium; mming, ir ilium can a
i - bacteria; without eject
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Protist

, Issue 4, October 2010, Pages 523-538

Palpitomonas bilix gen. et sp. nov.: A Novel Deep-
branching Heterotroph Possibly Related to A

Archaeplastida or Hacrobia

Akinori Yabuki ®, Yuji Inagaki °, Ken-ichiro Ishida * & &
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Palpitomonas bilix represents a basal
cryptist lineage: insight into the character
evolution in Cryptista

Akinori Yabuki'*, Ryoma Komikawa®**, Schta A. Ishikawa**, Martin Koliska*t, Eunsoo Kim”,
Akifumi S. Tanabe®f, Keitaro Kume®, Ken-ichiro Ishida® & Yuji Inagki*®

! japan Agency for Marine-Earth Science and Technology (JAMSTEC), Yokosuka, Kenogowa, Japan, *Groduate School of Human
and Environmental Studies, Kyota University, Kyato, Kyoto, lopan, *Groduate School of Global Environmental Stedies, Kyato
University, Kyoto, Kyoto, Jopan, *Groduate School of Life and Envircnmental Sciences, University of Tsukuba, Tsukuba, Iharaki,
lopan, *Graduate Schaol of Systems and Informaticn Engineering, University of Tsukuba, Tsukuba, Ibaraki, Jopan, “Depariments of
Biolegy, Dalhousie University, Halifax, Mova Scofia, Canada, Sacklar Institute for Comparative Genomics and Division of
Invertebrate Zoology, American Musesm of Matural Histary, Mew Yark, MY, LISA, 2Center for Computational Sciences, Universiby of
Tsukuba, Tsukuba, lbaraki, Jopan.

Phylogenetic position of the marine biflagellate Palpitomonas bilix is intriguing, since several
ultrastructural characteristics implied its evolutionary connection to Archaeplastida or Hacrobia. The
origin and early evolution of these two eukaryotic assemblages have yet to be fully elucidated, and P. bilix
may be a key lineage in tracing those groups’ early evolution. In the present study, we analyzed a
‘phylogenomic’ alignment of 157 genes to clarify the position of P. bilix in eukaryotic phylogeny. In the
157-gene phylogeny, P. bilix was found to be basal to a cdlade of cryptophytes, goniomonads and
kathablepharids, collectively known as Cryptista, which is proposed to be a part of the larger taxonomic
assemblage Hacrobia. We here discuss the taxonomic assignment of P. bilix, and character evolution in
Cryptista.




(a) Character evolution

cryptophytes
last common ancestor of Cryptista (LCAC) :

goniomonads

kathablepharids
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Ritateral row Palpitomonﬁk

(b) Evolution of life-style

Loss of feading abdity Gain of photosynthatic ablity
Loss of

phatosynthetic cryptophytes Loss of cryptophytes
abiity feeding
. ability

LCAC
kathablepharids kathablepharids

goniomonads goniomonads

LCAC

Palpitomonas Palpitomonas

dimorenia Criptista
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**Cryptophyceae Pascher 1913
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Cryptomonas ovata

19.05.2020

Biaain Cryptophyta ,
200 BuaiB

YHikanbHUM cepen KNiITUHHUX MOKPUBIB €
nepuniacrT, a TakoX Lentono3Ho-NekTnHoBea
KNMiTMHHA 0O0SIOHKa, OpraHiyHi NyCOYKM.

B [DKryTUKW: OBa reTepPOKOHTHI, 3 NpoCcTo abo
nipyacTor MacTUroHEMOLO 3 nipyacTm abo
rpebiH4acTumM po3TallyBaHHAM.

MiTO3 3aKpuUTUN, LLeHTpIonNi BIACYTHI.

doTopeuenTop Ta cTurma B nnactmai (He
MatoTb 3B'A3KY 3 [KIyTUKaMN).

B Twun nnactugn: BTOPUHHO-CUMOIOTUYHI
pogonnactu 3 4 memopaHmMu, N1acTUOHOK
ElNC, wo nepexoantb B 90epHy 0DOSIOHKY Ta
HyKrneomMmopdoom.

B [lirmeHTn: xnopodin a + ¢, cikobiniHwn,
3anacaroya pevoBuHa Kpoxmarns (B
nepuniIacTMaHoOMy NPoOCTopi).

EpkekTocomu.
MopdornoriyHmum Tun: MoOHagHUMN. 38
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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.
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[IuTaHHs 1J151 CaMOCTIMHO1 pOOOTH

1. OO0csar ra xapakrepuctuka Alveolata Ta Rhizaria, sk rpym mepioro panry ta
MOJIOKEHHA MPEACTABHUKIB Py B KIIACUYHUX TAKCOHOMIYHUX CUCTEMAX.

2. OcobmuBe MmojIoKeHHs rpyII rmepioro panry Crypista ra Haptista. 3aranpaa
XapaKTepUCTHKA, OOCST Ta MICIIEC B KITACHYHUX TAKCOHOMIYHHUX CXEMaX.

3. 3HalTH OpUTIHAJIbHI BIJOMOCTI B IHTEPHET MPOCTOP1 IPO OTHOTO
IpeIcTaBHUKA 3 HACTYIMHUX Tpyn Apyroro padry: Colpodellida, Perkinsidae,
Colponemida, Dinoflagellata, Apicomplexa, Ciliophora, Cercozoa, Endomyxa,
Retaria, Aquavolonida, Haptophyta, Centroplasthelida, Palpitomonas,
Cryptophyceae. Ha ocHOBI 3HaiIcHHUX B iHTEpHETI IMyOIIiKaIIii, 3
ypaxyBaHHSIM (PUIOTCHETUYHHUX Ta MOJICKYJISIPHUX JTAHUX, HAJATH KOPOTKY
XapaKTEPUCTHUKY, AKa O BKIIFOYasaa: MOP(OIOTIUYHUN THUII, CIENUA(PIYHI
MOpQoI0riyH1 400 010XIMIYHI 0COOJIMBOCTI, €KOJIOTTYHI OCOOIMBOCTI, MICIIE B
CHUCTEMI1 OPraHigyHOIO CBITY Ta peajbHE a00 UMOBIPHE BUKOPUCTAHHH.
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