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AHHOTALMA. OnucbiBatoTcs 06HOBNEHHbIE faHHble MO CUCTEMe 3yKapuoT (BoMeH Eukarya) B HTepden-
ce «Eukaryotic supergroups: Taxonomy/Biotechnology interface». leBatTuuapcreeHHas cuctema Eukarya
uMeeT crnenyrowmnin Bua: cybgomMen Excavata (uapctea Archezoa, Discoba), cy6aomeH Obimoda (uapcrsa
Crumalia, Amoebozoa, Obazoa), cy6baomeH Corticata (LapcTtBa Eocorticata, Haptista, Tsaralia, Plantae incl.
Cryptista, Glaucophyta, Rhodophyta, Chloroplastida).

KJTKOYEBbDIE CJZIOBA: 61MOTEXHONOMMN; FPUBBI; )KMBOTHbIE; MeracucteMaTuKka; MONEKynspHasi TAaKCOHOMMUS;

NPOTUCTbI; paCcTEHUS; TAKCOHOMUYECKNI paHr; GunoreHoMuKa; uapcrea; Amoebozoa; Alveolata; Discoba;
Cryptista; Haptista; Jakobea; Loukozoa; Opisthokonta; Plantae; Rhizaria; Stramenopila
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DyKapuoTbl — rpynna opraH13moB ¢ borateimm 6uoTex-
HO/IOFMYeCKMM MOTEHLMA/NOM, a CO3gaHMe KAacCUPpUKaLMOoH-
HOM CMCTEMbI 3STUX OpPraHU3MOB, 06/1aAatoLLLel 3BPUCTUHECKOM
W0 U BO/BLIMMM MPOrHOCTUYECKMMM BO3MOXKHOCTAMM,
BOCTpe6oBaHO BMOTEXHO/I0rMYeCcKkUM coobLecTBoM. Tpebo-
BaHWA, NpegbAB/aAemMble K BMO/M0rMyeckon KaaccuduraLmm
CO CTOPOHbI MPUKAAAHBIX HAYK (M BUOTEXHO/NOTMU B YaCTHO-
CTU), CBOAATCA K: 1) KOHCEHCYCHOMY U «MEWHCTPUMHOMY>
XapaKTepy KAaCCUPMKALMOHHOM CHCTEMbI; 2) BEPHOMY OTpa-
YKEHUIO €0 NMPUPOAHbLIX B3aMMOCBA3EN, T. €. 3BPUCTUHECKOM
CW/1€ U MPOrHOCTUHECKUM BO3MOMKHOCTAM [1].

B 2022r. Mbl npucTynuamn K paspaboTke uHTepdeiica,
obecrneunBalolWero B3aMMOAENCTBUE TaKCOHOMMYECKOrO
1 BUoTexXHO/MOrMYeckoro coobLecTs. PaHroBaa CTpPyKTypa
Knaccudukatopa bbiia nogpobHo pasobpaHa Hamu B MO-
Horpadum «Nomenclature and rank correlation of higher
taxa of eukaryotes» [2].

3a npolealwnii nepuog omny6/MKOBaHbl pe3y/bTaThl
HECKO/IbKMX UCC/Ie,0BaHUIA, NPO/IMBAIOLLMX CBET Ha AeTa/Iu
6a3a/1bHOM U KPOHOBOW CTPYKTYpbI AipEeBa 3yKapuoT.

Mo/HOreHOMHble CPaBHEHWA MO3BO/N/U CAE1aTb BbIBOY,
0 6/M3KOM BO3pacTe MeTamMoHag 1 amopdeit, a obbeau-
HeHHOe BblpaBHMBaHWE aMMHOKMUC/IOTHBIX MOC/1es0BaTe /b
HocTelt 183 6e/IKOB 3yKapuOT MOATBEPAWIO APEBHOCTb
MeTamoHag, (3KCKaBaT), a TaK:Ke rokasasio NopsAAoK AuBep-
FeHLMM MX OCHOBHbBIX FPYMM Ha 3YKapMOTHOM ApeBe: «rnapa-
6a3anuu — GOpHUKaTLI — MpeakcocTuam» [3].

OnpegeneHo  MO/IOXKeHWe  3arago4HOM  Tpynnbl
Meteora - B6/m3n Hemimastigophora, T.e. «6a3anbHbix
KopTUKaT» [4].

YTO4YHeHa CTPYKTypa BeTB/IEHWA B KPOHOBOM 06/1acTn
3yKapuoT [5]. BakHbIM BbIBOAOM M3 LMUTUPyemoi pabo-
Tbl AB/IAETCA NMOATBEPKAEHUE NpuHagnexHocTu Cryptista
K TrpynnuMpoBKe, KOTOPYIO Mbl HasbiBaem Plantae, npu-
HagsnexHocTn Glaucophyta K «Viridiplantae», a Picozoa -
K Rhodophyta. 3Tv gaHHble — war no nyT HMBEAMPOBaHUA
Anxotommm Kaeasnbe-Cmuta — «Plantae/Chromista» — 1 Heo-
KUAAHHBIM BbIXOZ, Ha aBaHCLEHy meracuctematuku 6osee
KpynHo# rpynnuposku — Corticata [6].

Tpetbe  ob6HOBneHMe  uHTepdeiica  «Eukaryotic
supergroups: Taxonomy/Biotechnology interface» yunTbl-
BaeT Cge/aHHble 3a NpoLueaLunii nepuos BaxkHble 06061 e-
HWA, @ TaKXKe aKKyMy/MpyeT MpoBeAeHHyto 3a rog paboTy
MO KOPPe/ALUM PaHroB TakCOHOB [7].

Domain EUKARYA Margulis
e Subdomain I. EXCAVATA Caval.-Sm.

e e Kingdom 1. Archezoa Caval.-Sm.

e o o o o e Phylum Parabasalia Honigberg
eeeeeeeee(lass Hypotrichomonadea Cepicka, Hampl
et Kulda

e e 000000 e(lass Pimpavickea Boscaro et Keeling

e e 00000 e(lass Trichomonadea Kirby

e e o000 eee(lass Lophomonadea Boscaro et Keeling

e e 000 eeee(lass Trichonymphea Poche

e 0000000 e(lassCristamonadea Cepicka, Hampl et Kulda
e e 000000 e(lass Dienamoebea Boscaro et Keeling

e e 000000 e(lass Monocercomonadea Boscaro et Keeling
e e 000000 e(lassTritrichomonadea Cepicka, Hampl et Kulda
e e 000000 e(lassSpirotrichonymphea Grasse

e ¢ o ¢ o ¢ Phylum Anaeramoebea ined. (sole class, order, family)
e o o o o ¢ Phylum Preaxostyla Simpson

e e o000 ee(lass Anaeromonadea Caval.-Sm.

e e 000000 e(lass Paratrimastigideained.

e ¢ o ¢ o e Phylum Oxymonada Karpov

e e e 0 e0eee(lass Oxymonadidae ined.

e e 000000 e(lass Polymastigidea ined.

e e 000000 o(lass Streblomastigidea ined.

e e e e 000 e(lass Pyrsonymphideained.

e e 000000 e(lassSaccinobaculideained.

e ¢ ¢ o o e Phylum Fornicata Simpson

e oo 00000 e(lass Carpediemonadea Caval.-Sm.

e e 000 o0eee(lass Eopharingea Caval.-Sm.

e ¢ ¢ o ¢ ¢ Phylum Planomonada Tedersoo

e e 000000 e(lass Planomonadea Tedersoo

e e Kingdom 2. Discoba Simpson in Hampl et al.

e ¢ o o o Superphylum Jakobea Caval.-Sm.

e ¢ o o o o Phylum Jakobida Leontyev

e o ¢ o ¢ e Phylum Tsukubea Caval.-Sm.

e ¢ o o o Superphylum Percolozoa Caval.-Sm.

e o o o o o Phylum Pharyngomonada Caval.-Sm. et Nikolaev
¢ ¢ o o o o Phylum Tetramitia Caval.-Sm.

e e 000000 e(lass Lyromonadea Caval.-Sm.

e e 000000 e(lass Heterolobosea Page et Blanton

e ¢ o o o Syperphylum Euglenozoa Caval.-Sm.

e o o ¢ o o Phylum Kinetoplastea Honigberg

e ¢ ¢ o o o Phylum Diplonemia Caval.-Sm.

e e ¢ o ¢ e Djvision Euglenophyta Pascher

e ¢ o o o o Phylum Calkinsea ined.

e Subdomain II. OBIMODA Zmitr., Perelygin, Zharikov
e e Kingdom 3. Crumalia Zmitr., Perelygin et Zharikov
e ¢ o ¢ o o Phylum Malawimonadea Caval. -Sm.

e o ¢ o ¢ e Phylum Mantamonada Zmitr., Perelygin et Zharikov
e o o o o e Phylum Rigifilida Zmitr., Perelygin et Zharikov
e ¢ ¢ o ¢ e Phylum Collodictyonida Zmitr., Perelygin et Zharikov
e e Kingdom 4. Amoebozoa Caval.-Sm.

e ¢ o o o o Phylum Lobosa Schultze

e o000 0eee(lass Tubulinea Smirnov et al.

ee 0000000 e0Ordo Euamoebida Lepsi

ee 00000 eeeOrdoArcellinida Kent
eeeeeeeeeeOrdoLeptomyxida Pussard et Pons
ee e e 0eeeeOrdo Nolandida Smirnov et al.

ee e o0 eeeeeOrdo Echinamoebida Caval.-Sm. et al.
e e 0000 eee(lassDiscosea Caval.-Sm. et al.

e e e 00 eeeee(Ordo Flabellinia Smirnov et al.
eeese0eeeeOrdoLongamoebia Smirnov et al.

e ¢ ¢ o o o Phylum Conosa Caval.-Sm.

e ¢ e 000 eSybphylum Variosea Caval.-Sm.

e e e 00000 e(lass Varipodida Caval.-Sm.

e e 00000 e(lass Phalansteriida Hibberd

e 0000000 e(lass Holomastigida Lauterborn

e ¢ o 0 0 0 e Subphylum Archamoebae Caval.-Sm.

e 00000000 lass Mastigamoebida Caval.-Sm.

e e 000000 e(lass Pelobiontida Caval.-Sm.

e e e 000 eSubphylum Mycetozoa de By ex Rostaf.

e o o o 0 o Superclass Dictyosteliomycia ined.

e oo 00000 e(lass Acytosteliomycetes ined.

e e o0 0000 e(lass Dictyosteliomycetes Doweld

e o o o o o Superlass Ceratiomyxomycia ined.

e e 000000 e(lassProtosporangiomycetes ined.
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e 0000000 0(lass Ceratiomyxomycetes D. Hawksw., B. Sut-
ton et Ainsw. in Leontyev et al.

e e e o o o Superclass Myxogasteromycia ined.

e e e o000 e(lassLiccomycetesined.

e oo 00000 e(lass Physaromycetes Doweld

e e Kingdom 5. Obazoa Brown et al.

¢ ¢ o |nfrakingdom Breviatea ined. (sole phylum, class, order)
e o o|nfrakingdom Apusomonadea ined. (sole phylum,
class, order)

e o o |nfrakingdom Opisthokonta Copeland

e o ¢ o Sybkingdom Holomycota Liu et al.

e o o o o Superphylum Cristidiscoidea Caval.-Sm.

e ¢ o ¢ o ¢ Phylum Fonticulida ined.

e o ¢ o o o Phylum Nucleariida ined.

e ¢ o o e Superphylum Zoosporia ined.

e ¢ o o ¢ e Phylum Opisthosporidia Karpov et al.

e e e 00 eDjvision Eumycota Arx

e e e 000 e Sybdivision Chytridiomycotina Caval.-Sm.
e e 00000 eSyperclass Chytridiomycia ined.

e o000 0eSyperclass Monoblepharomycia ined.

e e 0000 0oSuperclass Neocallimastigomycia ined.

e o ¢ o 0 0 o Sybdivision Olpidiomycotina ined.

e o ¢ 0 0 o o Sybdivision Sanchytriomycotina ined.

e e 0 0 o o o Sybdivision Blastocladiomycotina ined.

e ¢ 0 0 o o o Sybdivision Basidiobolomycotina ined.

e e e 000 eSybdivision Zoopagomycotina ined.

e e 00000 eSuperclass Entomophthoromycia ined.
e e 00000 eSuperclass Kickxellomycia ined.

e e e 0 o o o Subdivision Glomeromycotina ined.

e e ¢ 0 0 0 o Sybdivision Phycomycotina ined.

e 000000 eSuperclass Phycomyciained.

e e 00000 eSuperclass Mortierellomycia ined.

e e e 0000 eSuperclass Calcarisporiellomycia ined.

e ¢ ¢ o 0 0 o Sybdivision Dikaryomycotina ined.

e e 00000 eSuperclass Entorrhizomycia ined.

e e 00000 eSuperclass Agaricomycia ined.

e e 00000 eSuperclass Saccharomycia ined.

e o ¢ o Subkingdom Holozoa Lang

e o o o o Superphylum Ichtyosporea Caval.-Sm.

e o o o o Superphylum Pluriformea Hehenberger et al.
e o ¢ ¢ o o Phylum Corallochytrea Caval.-Sm.

e ¢ o o o e Phylum Syssomonadea ined.

e o o ¢ o ¢ Phylum Filozoa Shalchian-Tabrizi et al.

e ¢ o ¢ o o o Subphylum Filasterea Shalchian-Tabrizi et al.
e e e 000 eSubphylum Choanozoa Caval.-Sm.

e e 00000 eSyperclass Choanoflagellatea Caval.-Sm.
e e 0 e 000 eSuyperclass Metazoa Haeckel

e e e e 00 eeefranklowering needed] Porifera Grant
e e 000000 efrank lowering needed] Eumetazoa Blitschli
e Subdomain Ill. CORTICATA Caval.-Sm.

e e Kingdom 6. Eocorticata ined.

e ¢ o ¢ o o Phylum Hemimastigophora Foissner et al.

e o o o o o Phylum Provora Tikhonenkov et al.

e ¢ o o o o Phylum Meteora ined.

e e Kingdom 7. Haptista Caval.-Sm. et al.

e e o o ¢ o Division Haptophyta Hibberd

e e e o000 e(lass Pavlovaphyceae Edvardsen et al.
e e 000000 e(lass Prymnesiophyceae Hibberd

e o ¢ o o ¢ Phylum Centroplasthelida Febvre-Chevalier et Febvre
e e 000000 e(lass Pterocystida Caval.-Sm., von der Heyden
e o ¢ 0 000 e e (lass Panacanthocystida Shishkin et Zlatogursky
e e Kingdom 8. Tsaralia ined. (= TSAR)

e ¢ o o o Superphylum Eochromista ined.

e ¢ ¢ o o o Phylum Telonemia Shalchian-Tabrizi et al.

e ¢ o o o Superphylum Rhizaria Caval.-Sm.

e o ¢ o ¢ e Phylum Gymnosphaerida Poche

e ¢ o 0 o o Phylum Cercozoa Caval.-Sm.

e 000000 e(lass Cercomonadida Poche

e 0000000 e(lass Paracercomonadida Caval.-Sm.

e 0000000 e(lass Glissomonadida Howe et al.

e e 000000 e(lass Viridiraptoridae Hess, Melkonian

e 0000000 e(Class Pansomonadidae Vickerman et al.

e e 000000 e(lass Helkesea Caval.-Sm.

e e 000000 e(lass Thecofilosea Caval.-Sm.

e e 00000 0ee(lass Cryomonadida Caval.-Sm.

e 000000 e(lassVentricleftida Howe et al.

e 00000 eee(lass Tectofilosida Caval.-Sm.

e e 000000 e(lass Ebriacea Lemmermann

e e 0000000 (lass Thaumatomastigidae Patterson, Zolfell
eeeeeeeee(lass Euglyphida Copeland

e ¢ ¢ o o o Phylum Metromonadea Howe et al.

e ¢ o o o o Phylum Granofilosea Howe et al.

e ¢ ¢ o o o Phylum Chlorarachnea Hibberd, Norris

e o o o o o Phylum Endomyxa Caval.-Sm.

e 0o o000 ee(lass Vampyrellida Hess et al.

e e e 00000 e(lass Phytomyxea Engler et Prantl

e e 000000 eSybclassis Plasmodiophorida Cook

e e 000000 eSubclassis Phagomyxida Caval.-Sm.

e e 000000 e(lassFiloretidae Caval.-Sm.

e e 000000 e(Class Gromiida Reuss

e o ¢ o ¢ o Phylum Ascetosporea Caval.-Sm.

e e e e 0eee(lass Haplosporida Caullery et Mensil

e e e 0000 e(lass Microcystida Hartikainen et al.

e 0000000 e(Class Paradiniidae Schiller

e ¢ o o o o Phylum Retaria Caval.-Sm.

e e 000000 e(lass Foraminifera d’Orbigny

e 0000000 e(lass Acantharea Haeckel

e e 000000 e(lass Taxopodida Fol

e oo 00000 e(lass Polycystinea Ehrenberg

e ¢ ¢ o o o Phylum Aquavolonida Bass et Berney

e e 000000 e(lass Tremulida Howe et al.

e ¢ o o o Superphylum Alveolata Caval.-Sm.

e ¢ o o o o Phylum Acavomonidia Tikhonenkov et al.

e ¢ ¢ ¢ o o Phylum Colponemidia Tikhonenkov et al.

e o o ¢ o o Phylum Apicomplexa Levine

e 0000000 e(Class Aconoidasida Mehlhorn et al.

e 0000000 e(lass Coccidia Leuckart

e e 000000 e(lass Gregarinasina Dufour

e 00000 eee(lassBlastogregarinea Chatton et Villeneuve
e ¢ o ¢ o ¢« Phylum Perkinsozoa Noren et Moestrup

e 0000000 e(lass Perkinsida Levine

e e 000000 e(lass Phagodiniida Caval.-Sm.

e 0000000 e(lass Rastromonadida Caval.-Sm. et Chao
e e ¢ o o o Djvision Dinophyta Jeffrey

e e e e eeee(lass Dinophyceae F. E. Fritsch

e 000000 ee(lassBlastodiniphyceae Fensome et al.



e e 000000 e(lass Syndiniophyceae Loeblich

e e e 00000 e(lass Noctilucophyceae Fensome et al.
e o ¢ ¢ o e Phylum Colpodellida Caval.-Sm.

e o ¢ ¢ o o Phylum Ciliophora Doflein

e e 000000 e(lass Prostomatea Schewiakoff
eeoe0eoeee(lass Colpodea Small et Lynn

e e 000000 e(lass Oligohymenophorea de Puytorac et al.
e e o 00000 e(lass Plagiopylea Small et Lynn

e e o0 e0eee(lass Nassophorea Small et Lynn

e e 000000 e(lass Phyllopharyngea de Puytorac et al.
e e 000000 e(lass Spirotrichea Biitschli

e ¢ o o o Superphylum Heterokonta Caval.-Sm.

e ¢ o o ¢ e Phylum Bicosoecea Caval.-Sm.

e ¢ o ¢ o e Phylum Developea Aleoshin et al.

e o ¢ ¢ o o Djvision Ochrophyta Caval.-Sm.
eeeoceeeo(lass Chrysophyceae Pascher

e oo 00000 e(lass Eustigmatophyceae Hibberd et Leedale
e e 000000 e(lass Phaeophyceae Hansgirg

e e 00000 e(lass Phaeothamniophyceae Bailey et al.
e e 000000 e(lass Raphidophyceae Chadefaud

e e 00000 e(lassSchizocladiophyceae Kawai et al.
e e 0000 eee(lass Xanthophyceae Fritsch

e e e o000 e(lassBolidophyceae Guillou et al.

e e 00000 e(lassBacillariophyceae Hendey

e e e 000 eee(lassDictyochophyceae Silva

e e e o000 e(lass Pelagophyceae Andersen et al.

e e e 00000 e(lass Pinguiophyceae Kawachi et al.

e e e 00000 e(lass Actinophryida Hartmann

e o e o o o Division Hyphochytriomycota Whittaker

e e ¢ o o o Division Peronosporomycota Dick

e e e 00000 e(lassSaprolegniomycetes Hawksworth
e 0000000 e(lass Peronosporomycetes Dick

e o ¢ o o o Phylum Pirsonionea Caval.-Sm.

e o ¢ o o o Phylum Sagenista Caval.-Sm.

e e e o000 e(lass Eogyrea Caval.-Sm. et Scoble

e e e 000 eee(lassLabyrinthulea Olive

e ¢ ¢ o o o Phylum Opalinata Wenyon

e e e o000 e(lass Proteromonadea Grasse

e 0000000 e(lass Opalinatea Wenyon

e o o o o o Phylum Placidozoa Caval.-Sm.

e ¢ ¢ o ¢ o Phylum Platysulcea Caval.-Sm.
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e ¢ 0 0 o o o Sybdivision Pedinophytina ined.

e e ¢ 00 0 o Sybdivision Chloropicophytina ined.

e e ¢ 00 0 e Subdivision Picocystophyceae ined.
eeeeeoeee(lass Pyramimonadophyceae Moestrup et
Daugbjerg
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e ¢ 0 0 0 0 o Sybdivision Mesostigmatophytina ined.

e e e 000 eSubdivision Klebsormidiophytina ined.

e e ¢ 0 0 0 o Sybdivision Zygnematophytina ined.

e e ¢ 0 o o o Subdivision Coleochaetophytina ined.

e ¢ o o 0 0 o Sybdivision Charophytina ined.

e e 000 oSybdivision Embryophytina ined.
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The Eukaryotic System in the third update
of the “Eukaryotic Supergroups: Taxonomy/
Biotechnology Interface” (2024)
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ABSTRACT. Updates of the eukaryotic system (domain Eukarya) in the interface “Eukaryotic supergroups:
Taxonomy/Biotechnology interface” are described. The nine-kingdom system Eukarya has the follow-
ing form: subdomain Excavata (kingdoms Archezoa, Discoba), subdomain Obimoda (kingdoms Crumalia,
Amoebozoa, Obazoa), subdomain Corticata (kingdoms Eocorticata, Haptista, Tsaralia, Plantae incl. Cryp-

tista, Glaucophyta, Rhodophyta, Chloroplastida).
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