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Çà äîïîìîãîþ ìîðôîëîã³÷íèõ îçíàê òà ìîëåêóëÿðíî-
ãåíåòè÷íèõ ìåòîä³â äîñë³äæåííÿ ç ïðèðîäíèõ á³îòî-
ï³â íàìè ³äåíòèô³êîâàíî 24 âèäè ãîëèõ àìåá. Ïîñë³-
äîâíîñò³ ãåíó 18S ðÐÍÊ îòðèìàí³ äëÿ òàêèõ âèä³â 
ãîëèõ àìåá: Amoeba proteus isolate AP07 (ON907618), 
Saccamoeba limax isolate SLU_22 (OP894078), Sac-
camoeba limax isolate SL_Uk19 (OQ520144), Saccamoe-
ba sp. strain IDL777 (MZ079370), Thecamoeba striata 
isolate THS19 (OQ134482), Thecamoeba striata isolate 
THS20 (OQ134483), Thecamoeba similis isolate Prut 
river (OL604177), Thecamoeba similis isolate Baggersee 
Innsbruck (Baggersee Rossau) (OL604178), Thecamoeba 
quadrilineata isolate THQD2 (ON398269), Thecamoeba 
quadrilineata isolate THQA1 (ON398268), Thecamoeba 
sp. strain THS203 (MZ079371), Stenamoeba stenopo-
dia isolate UKSS7 (OP375108), Stenamoeba stenopodia 
isolate POLSS7 (OP419588), Korotnevella stella isolate 
KSD2 (ON398267), Korotnevella stella isolate KSA1 
(ON398266), Vexillifera bacillipedes isolate river Dnepr
(OK649262), Vannella lata isolate Kamenka river 
(OL305063), Vannella lata isolate Varta river (OL305064), 
Vannella sp. strain VLS303 (MZ079372), Vannella sim-
plex isolate Black Sea (OM403052), Vannella sim-
plex isolate Mediterranean Sea (OM403053), Ripella 
sp. strain RPL100 (MZ079369), Mayorella vespertili-
oides isolate MV_7 (OP739500), Mayorella sp. isolate 
MY_7 (OP729930), Acanthamoeba sp. strain ATM123 
(MZ079366), Acanthamoeba sp. isolate river Elbe 
(OK649261), Acanthamoeba polyphaga isolate AcPoly01 
(ON908497), Acanthamoeba polyphaga isolate AcPoly15 
(ON908496), Acanthamoeba griffini isolate Black sea 
(OM522832), Acanthamoeba griffini isolate Mediterra-
nean Sea (OM522833), Cochliopodium actinophorum 
strain COP101 (MZ079367), Cochliopodium minus 
isolate river Stokhid (OK649264), Cochliopodium sp. 
strain COP102 (MZ079368), Vahlkampfia avara isolate 
VA7 (OP179657), Willaertia magna isolate river Teterev 
(OK649263). Íà ô³ëîãåíåòè÷íîìó äåðåâ³, ÿêå ïîáóäî-
âàíå íà îñíîâ³ ãåíó 18S ðÐÍÊ, óñ³ âèäè ãîëèõ àìåá 
çíàõîäÿòüñÿ â ìåæàõ Amoebozoa é îá’ºäíàí³ â ãðóïè
Tubulinea òà Discosea. Îêðåìî ãðóïóþòüñÿ âèäè ç ïð³ñ-
íèõ, ìîðñüêèõ âîäîéì òà íàçåìíèõ á³îòîï³â; ïî â³äíî-
øåííþ îäíà äî îäíî¿ òàê³ ãðóïè âèä³â º ñåñòðèíñüêèìè 

ç íèçüêèìè ðåçóëüòàòàìè áóòñòðåï-àíàë³çó, ùî ñâ³ä-
÷èòü ïðî íèçüêó äîñòîâ³ðí³ñòü â³ääàëåíîñò³ îêðåìèõ 
âèä³â àìåá, âèä³ëåíèõ ç ð³çíèõ ïðèðîäíèõ á³îòîï³â.

Êëþ÷îâ³ ñëîâà: ãîë³ àìåáè, ìîðôîëîã³ÿ, ãåí 18S ðÐÍÊ, 
ô³ëîãåí³ÿ, ïðèðîäí³ á³îòîïè.

Âñòóï. Ãîë³ àìåáè íàéïîøèðåí³øà ãðóïà ïðî-
òèñò³â â ìîðñüêèõ ³ ïð³ñíîâîäíèõ âîäîéìàõ, 
´ðóíòàõ, äåÿê³ º åíäîïàðàçèòàìè. Ö³ îðãàí³çìè 
÷àñòî ³çîëþþòü ³ç ïðèðîäíèõ á³îòîï³â, îäíàê, 
á³îð³çíîìàí³òòÿ ¿õ ìàéæå íåâèâ÷åíå. Äëÿ âèð³-
øåííÿ ïèòàííÿ ùîäî îñîáëèâîñòåé ïîøèðåííÿ 
ãîëèõ àìåá íåîáõ³äíî ïðîâîäèòè äîâãîòðèâàë³ 
äîñë³äæåííÿ, ïðè öüîìó â³äáèðàòè çíà÷íó ê³ëü-
ê³ñòü ïðîá ç ð³çíèõ á³îòîï³â é âðàõîâóâàòè òîé 
ôàêò, ùî ñêëàä âèä³â ìîæå çì³íþâàòèñÿ â ð³çí³ 
ñåçîíè ðîêó. Òàê³ äîñë³äæåííÿ ìàþòü îñîáëè-
âó ö³íí³ñòü, îñê³ëüêè çíà÷íà ÷àñòèíà ôàóíè 
àìåáîïîä³áíèõ îðãàí³çì³â çàëèøàºòüñÿ íåâèâ-
÷åíîþ é ó ïðîáàõ ìè ïîñò³éíî âèÿâëÿºìî íîâ³ 
âèäè.

Çàëèøàºòüñÿ â³äêðèòèì ïèòàííÿ é ô³ëîãåí³¿ 
ãîëèõ àìåá, îñê³ëüêè ãðóïà âêëþ÷àº òàêñîíè, 
ÿê³ ð³çíÿòüñÿ çà ìîðôîëîã³÷íèìè îçíàêàìè. 
Ç’ÿñóâàííÿ ô³ëîãåíåòè÷íèõ çâ’ÿçê³â ì³æ âèäàìè 
ãîëèõ àìåá íåìîæëèâå áåç ïðîâåäåííÿ ôàó-
í³ñòè÷íèõ ðîá³ò ùîäî âèâ÷åííÿ ð³çíîìàí³òòÿ 
öèõ ïðîòèñò³â. Îïèñ íîâèõ âèä³â äàþòü çìî-
ãó çðîçóì³òè øëÿõè åâîëþö³¿ ö³º¿ ãðóïè ãåòå-
ðîòðîôíèõ îðãàí³çì³â. Ó áàãàòüîõ ðîáîòàõ, ÿê³ 
ñòîñóþòüñÿ ñèñòåìàòèêè ãîëèõ àìåá, îñòàíí³ 
âèçíà÷åí³ çà ìîðôîëîã³÷íèìè îçíàêàìè, ÿê³
íå â³äîáðàæàþòü ô³ëîãåíåòè÷íî¿ ïîä³áíîñò³
(Leidy, 1879; Butschli, 1880–1882; Delage et al, 
1896; Calkins, 1901; Penard, 1902). Îïèñ òà ³äåí-
òèô³êàö³ÿ ãîëèõ àìåá – ñêëàäíèé ïðîöåñ, ïî-
òðåáóº âèä³ëåííÿ ïðîòèñò³â ó êóëüòóðó, çàñòî-
ñóâàííÿ ñâ³òëîâî¿ òà åëåêòðîííî¿ ì³êðîñêîï³¿. 
Â³äïîâ³äíî, ³äåíòèô³êàö³ÿ îðãàí³çìó çä³éñíþ-
ºòüñÿ íà ð³âí³ øòàìó. Â çâ’ÿçêó ç ââåäåííÿì 
â ïðàêòèêó ìåòîä³â ìîëåêóëÿðíî¿ ãåíåòèêè 
ê³ëüê³ñòü ³äåíòèô³êîâàíèõ âèä³â ïîñò³éíî çðîñ-
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Ô³ëîãåíåòè÷í³ â³äíîñèíè ãîëèõ àìåá çíàéäåíèõ ó ïðèðîäíèõ á³îòîïàõ

òàº. Ñüîãîäí³ îïèñ íîâîãî âèäó, ³äåíòèô³êàö³ÿ 
ðàí³øå îïèñàíèõ âèä³â íåìîæëèâà áåç àíàë³çó 
ìîðôîëîã³÷íèõ äàíèõ. Ñó÷àñíå âèâ÷åííÿ ôàó-
íè ãîëèõ àìåá ìîæëèâå ëèøå â ðåçóëüòàò³ êîìï-
ëåêñíîãî äîñë³äæåííÿ, ÿêå ïîºäíóº â ñîá³ ÿê 
ìåòîäè ñâ³òëîâî¿ ì³êðîñêîï³¿, òàê ³ ìîëåêóëÿð-
íî-ãåíåòè÷í³ ìåòîäè äîñë³äæåííÿ. Ïîð³âíþ-
þ÷è ñüîãîäí³øí³ äàí³ ç ðåçóëüòàòàìè ðàí³øå 
ïðîâåäåíèõ äîñë³äæåíü ìè ìîæåìî ïðîñë³äêó-
âàòè çì³íè â ôàóí³ ãîëèõ àìåá ó äîáðå âèâ÷å-
íîìó á³îòîï³, à òàêîæ ñêëàñòè ¿¿ õàðàêòåðèñ-
òèêó ç âèêîðèñòàííÿì ìîëåêóëÿðíèõ äàíèõ. 
Êð³ì òîãî, ìîëåêóëÿðíî-ãåíåòè÷í³ ìåòîäè äî-
ñë³äæåííÿ äîçâîëÿþòü âñòàíîâëþâàòè çâ’ÿçêè
â ìåæàõ ãðóïè Amoebozoa (Sims et al, 1999; Ama-
ral Zettler et al, 2000).

Ñë³ä çàçíà÷èòè, ùî ïåðø³ ñèñòåìè ãîëèõ 
àìåá, ÿê³ ïîêàçóþòü ô³ëîãåíåòè÷í³ â³äíîñèíè 
ì³æ ð³çíèìè ãðóïàìè öèõ ïðîòèñò³â áóëè ðîç-
ðîáëåí³ ãðóïîþ â÷åíèõ (Cavalier-Smith et al, 
1998, 2004, 2009, 2016; Peglar et al, 2003; Tekle 
et al, 2008; Lahr et al, 2015). Â îñíîâó öèõ ñèñ-
òåì ïîêëàäåí³, ÿê ìîðôîëîã³÷í³ òàê ³ ìîëåêó-
ëÿðí³ äàí³ àìåáîïîä³áíèõ îðãàí³çì³â. Êð³ì ãî-
ëèõ àìåá, ó ñèñòåìàõ íà ô³ëîãåíåòè÷íèõ äåðå-
âàõ ïîêàçàí³ é ³íø³ ïðåäñòàâíèêè ïðîòèñò³â. Ó 
ñâî¿õ ðîáîòàõ ìè âèêîðèñòîâóºìî ñó÷àñíó ñèñ-
òåìó ãîëèõ àìåá çà (Cavalier-Smith et al, 2016).

Ìåòîþ íàøî¿ ðîáîòè º âñòàíîâèòè ô³ëîãå-
íåòè÷í³ â³äíîñèíè ì³æ ð³çíèìè âèäàìè ãîëèõ 
àìåá, âèä³ëåíèõ íàìè ç ð³çíèõ ïðèðîäíèõ á³î-
òîï³â âïðîäîâæ 2013–2022 ðð. ï³ä ÷àñ êîìï-
ëåêñíèõ äîñë³äæåíü ôàóíè öèõ ïðîòèñò³â.

Ìåòîäè. Âèêîðèñòàí³ â ðîáîò³ åêçåìïëÿðè 
ãîëèõ àìåá áóëè âèä³ëåí³ ç ïðîá, ÿê³ â³ä³áðà-
í³ ç ïð³ñíèõ âîäîéì Óêðà¿íè, Ïîëüù³, ×åõ³¿, 
Í³ìå÷÷èíè, Àâñòð³¿, Øâåéöàð³¿. Óñüîãî âèâ÷å-
íî á³ëüøå 1000 ïðîá, ç ÿêèõ îòðèìàíî áëèçüêî 
500 êóëüòóð àìåá. Ñïåö³àë³ñòè íàäàþòü ïåðå-
âàãó ïðàöþâàòè íå ç ïðèðîäíèì ìàòåð³àëîì, à 
ç ëàáîðàòîðíèìè øòàìàìè àìåá. 5 ìë ïðîáè 
ð³âíîì³ðíî ðîçïîä³ëÿëè â ÷àøö³ Ïåòð³ ä³àìå-
òðîì 100 ìì ç íåïîæèâíèì àãàð-àãàðîì (non-
nutrient agar (NNA)) çà ìåòîäèêîþ Ïåéäæà ç 
äîäàâàííÿì çåðåí ðèñó (Page, 1988). Àìåá ï³ä-
òðèìóâàëè â êóëüòóðàõ ó ëàáîðàòîðíèõ óìîâàõ 
ïðè òåìïåðàòóð³ +20 ºÑ òà ïðè íåðåãóëþþ÷îìó 
îñâ³òëåíí³. Êîæíó ÷àøêó ç ïðîáîþ ðîçãëÿäàëè 
îäèí ðàç ó â³ñ³ì äí³â çà äîïîìîãîþ ñâ³òëîâîãî 

ì³êðîñêîïà «Ëîìî ÌÁÐ-3». Äëÿ âñòàíîâëåííÿ 
âèäîâî¿ ïðèíàëåæíîñò³ àìåá â³äáèðàëè ïî îä-
í³é êë³òèí³ ç êîæíî¿ ÷àøêè äîâãîþ ï³ïåò-
êîþ Ïàñòåðà â ÷àøêè Ïåòð³ ä³àìåòðîì 50 ìì 
ç 1,5%-âèì íåïîæèâíèì àãàð-àãàðîì (NNA) 
(Page, 1988), ÿêèé ãîòóâàëè íà ì³íåðàëüíîìó 
ñåðåäîâèù³ Ïðåñêîòà-Äæåéìñà (PJ) ³ çíîâó ðîç-
ìíîæóâàëè. Ì³íåðàëüíå ñåðåäîâèùå Ïðåñêîòà-
Äæåéìñà ìàº íàñòóïíèé ñêëàä (Page, 1988): 
ïðèãîòóâàòè òðè îñíîâí³ ðîç÷èíè (êîæåí ðîç-
áàâèòè â 100 ìë âîäè).

Îñíîâíèé ðîç÷èí A

CaCl2•2H2O 0,433 g

KCl  0,162 g

Îñíîâíèé ðîç÷èí B

K2HPO4  0,512 g

Îñíîâíèé ðîç÷èí C

MgSO4•7H2O 0,280 g

Ïî 1 ìë êîæíîãî âèõ³äíîãî ðîç÷èíó çì³øó-
þòü ³ç 997 ìë äèñòèëüîâàíî¿ âîäè.

²äåíòèô³êàö³þ âèä³â çä³éñíþâàëè çà äîïî-
ìîãîþ ñâ³òëîâîãî ì³êðîñêîïó Axio Imager Ì1 
(Öåíòð êîëåêòèâíîãî êîðèñòóâàííÿ íàóêîâè-
ìè ïðèëàäàìè «Animalia» ²íñòèòóòó çîîëîã³¿ 
³ì. ².². Øìàëüãàóçåíà) ³ç çàñòîñóâàííÿì äèôå-
ðåíö³éíîãî ³íòåðôåðåíö³éíîãî êîíòðàñòó, â³ä-
ñàäæóþ÷è æèâ³ êë³òèíè â êðàïë³ âîäè íà ïðåä-
ìåòí³ ñêåëüöÿ. Îñíîâíèìè ìîðôîëîã³÷íèìè 
îçíàêàìè áóëè ðîçì³ðè ëîêîìîòîðíèõ ôîðì 
(øèðèíà êë³òèíè (B) – â³äñòàíü, ÿêà âèì³ðþ-
ºòüñÿ ïåðïåíäèêóëÿðíî íàïðÿìêó ðóõó â íàé-
á³ëüø øèðø³é ÷àñòèí³ êë³òèíè; äîâæèíà êë³-
òèíè (L) – â³äñòàíü ì³æ ïåðåäí³ì òà çàäí³ì ê³í-
öåì ðóõîìî¿ êë³òèíè; ñï³ââ³äíîøåííÿ äîâæèíè 
äî øèðèíè êë³òèíè (L/B)), ä³àìåòð ÿäðà òà öèñ-
òè (Page and Siemensma, 1991). Ïðîì³ðè çä³é-
ñíþâàëè íà ³íòàêòíèõ êë³òèíàõ àáî çà ì³êðî-
ôîòîãðàô³ÿìè. Âèì³ðþâàëè íå ìåíøå 50 àìåá 
³ç êîæíîãî øòàìó. ßäðà âèì³ðþâàëè â 50 àìåá 
ç êîæíîãî øòàìó. Âèì³ðþâàííÿ êë³òèí ïðîâî-
äèëè çà äîïîìîãîþ îêóëÿð-ì³êðîìåòðà (×40). 

Ïðè âèçíà÷åíí³ ãîëèõ àìåá âèêîðèñòîâóâàëè 
òðàäèö³éí³ äëÿ ö³º¿ ãðóïè îçíàêè: ìîðôîëîã³ÿ 
ëîêîìîòîðíî¿ ôîðìè ç óðàõóâàííÿì ìîðôîòè-
ïó, ìîðôîëîã³ÿ óðî¿äó, ïñåâäîïîä³é, õàðàêòåð 
ðóõó öèòîïëàçìè, óòâîðåííÿ ôëîòóþ÷î¿ ôîðìè 
(Page, 1983; Page and Siemensma, 1991).
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Ì. Ïàöþê

Âèä³ëåííÿ ÄÍÊ. Ó á³ëüøîñò³ àìåá íå âäàºòü-
ñÿ âèä³ëèòè ÄÍÊ, îñê³ëüêè â êóëüòóðàõ àìåá, 
îêð³ì îñòàíí³õ, ì³ñòÿòüñÿ ùå é ³íø³ åóêàð³îòè 
(íàïðèêëàä, ãðèáè, òâàðèíîïîä³áí³ îðãàí³çìè),
ÿê³ º õàð÷îâèìè îá’ºêòàìè àìåá. Òîìó, ïåðåä 
âèä³ëåííÿì ÄÍÊ àìåá âèòðèìóâàëè íà ãîëîä-
íîìó àãàð-àãàð³ äëÿ î÷èñòêè ¿õ â³ä ³íøèõ åóêà-
ð³îòè÷íèõ êîíòàì³íàíò³â. Ãåíîìíà ÄÍÊ áóëà
âèä³ëåíà çà äîïîìîãîþ ãóàí³äèí-³çîò³îö³àíàò-

íîãî ìåòîäó (Maniatis et al, 1982). Ãåí 18S
ðÐÍÊ àìïë³ô³êóâàëè ç âèêîðèñòàííÿì óí³âåð-
ñàëüíèõ åóêàð³îòè÷íèõ ïðàéìåð³â RibA 5�-AC-
CTGGTTGATCCTGCCAGT-3� òà RibB 5�-T-
GATCCTTCTGCAGGTTCACCTAC-3� (Medlin 
et al, 1988). Äëÿ êîæíîãî âèäó âèêîðèñòîâóâàëè 
îäí³ é ò³ æ ïðàéìåðè äëÿ ñåêâåíóâàííÿ. Ïîð³â-
íÿííÿ îòðèìàíèõ ïîñë³äîâíîñòåé ÄÍÊ (òàá-
ëèöÿ) ³ç äàíèìè ÃåíÁàíêó (GenBank) ïðîâî-

Òàáëèöÿ 1. Ïîñë³äîâíîñò³ ãåíó 18S ðÐÍÊ ãîëèõ àìåá, âèä³ëåíèõ ç ïðèðîäíèõ á³îòîï³â

Âèä àìåá
Ì³ñöå

çíàõîäæåííÿ/á³îòîï

Ñåêâåíñè
äîñë³äæóâà-
íèõ çðàçê³â 

ÄÍÊ ó 
Genbank

Amoeba proteus isolate 
AP07
Saccamoeba limax isolate 
SLU_22

Saccamoeba limax isolate 
SL_Uk19
Saccamoeba sp. strain 
IDL777
Thecamoeba striata 
isolate THS19
Thecamoeba striata 
isolate THS20
Thecamoeba similis 
isolate Prut river
Thecamoeba similis 
isolate Baggersee 
Innsbruck (Baggersee 
Rossau)
Thecamoeba quadrilineata
isolate THQD2 
Thecamoeba quadrilineata
isolate THQA1 

Thecamoeba sp. strain 
THS203
Stenamoeba stenopodia 
isolate UKSS7 
Stenamoeba stenopodia 
isolate POLSS7
Korotnevella stella isolate 
KSD2
Korotnevella stella isolate 
KSA1
Vexillifera bacillipedes 
isolate river Dnepr

ð. Ñòîõ³ä, Âîëèíñüêà îáëàñòü, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Ñòîõ³ä, Êîâåëüñüêèé ðàéîí, Âîëèíñüêà îáëàñòü, Óêðà¿íà/ïî-
âåðõíåâèé øàð äîííîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ 
âîäè
Æåíåâñüêå îçåðî, Øâåéöàð³ÿ/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Òåòåð³â, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ́ ðóí-
òó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Êàì’ÿíêà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
Æåíåâñüêå îçåðî, Øâåéöàð³ÿ/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Ïðóò, ì. ×åðí³âö³, ×åðí³âåöüêà îáëàñòü, Óêðà¿íà/ïîâåðõíåâèé 
øàð äîííîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
îçåðî Áàãåð (Baggersee Innsbruck (Baggersee Rossau)), Àâñòð³ÿ/ïî-
âåðõíåâèé øàð äîííîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ 
âîäè

ð. Äí³ïðî, Çàïîð³çüêà îáëàñòü, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
âîäîéìà ïîáëèçó ì. Ôåêëàáðóê (í³ì. Vöcklabruck), Àâñòð³ÿ/ïî-
âåðõíåâèé øàð äîííîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ 
âîäè
ð. Òåòåð³â, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ́ ðóí-
òó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Ãóéâà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Âàðòà, ì. Ïîçíàíü, Ïîëüùà/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Äí³ïðî, Õåðñîíñüêà îáëàñòü/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
îç. Áàãåð, Àâñòð³ÿ/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó òà íåâåëèêà 
ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Äí³ïðî, Çàïîð³çüêà îáëàñòü, Óêðà¿íà/ïîâåðõíåâèé øàð äîí-
íîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè

ON907618

OP894078

OQ520144

MZ079370

OQ134482

OQ134483

OL604177

OL604178

ON398269

ON398268

MZ079371

OP375108

OP419588

ON398267

ON398266

OK649262
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Ô³ëîãåíåòè÷í³ â³äíîñèíè ãîëèõ àìåá çíàéäåíèõ ó ïðèðîäíèõ á³îòîïàõ

äèëîñü çà äîïîìîãîþ ïðîãðàìè BLAST (NCBI)
(https://blast.ncbi.nlm.nih.gov/Blast.cgi). Îòðèìà-
í³ ïîñë³äîâíîñò³ áóëè àâòîìàòè÷íî âèð³âíÿí³ 
ç âèêîðèñòàííÿì àëãîðèòìó Muscle, ðåàë³çîâà-
íîãî ó ïðîãðàì³ MEGA 10.0. Íà îñíîâ³ âèð³â-
íþâàííÿ, ÿêèé ñêëàäàºòüñÿ ç ïîñë³äîâíîñòåé 
ãåíó 18S ðÐÍÊ äëÿ ïðåäñòàâíèê³â ðîä³â Amoe-

ba Bory de St. Vincent, 1822, Saccamoeba Bovee, 
1972, Cochliopodium Hertwig and Lesser, 1874, 
Mayorella Schaeffer, 1926, Vannella Bovee, 1965, 
Vexillifera Schaeffer, 1926, Korotnevella Goodkov, 
1988, Stenamoeba Smirnov et al, 2007, Thecamoeba 
Fromentel, 1874, Acanthamoeba Volkonsky, 1931, 
Vahlkampfia Chatton and Lalung-Bonnaire, 1912, 

Âèä àìåá
Ì³ñöå

çíàõîäæåííÿ/á³îòèï

Ñåêâåíñè
äîñë³äæóâà-
íèõ çðàçê³â 

ÄÍÊ ó 
Genbank

Vannella lata isolate 
Kamenka river
Vannella lata isolate 
Varta river
Vannella sp. strain 
VLS303
Vannella simplex isolate 
Black Sea
Vannella simplex isolate 
Mediterranean Sea
Ripella sp. strain 
RPL100
Mayorella vespertilioides 
isolate MV_7
Mayorella sp. isolate 
MY_7
Acanthamoeba sp. strain 
ATM123 
Acanthamoeba sp. isolate 
river Elbe
Acanthamoeba polyphaga
solate AcPoly01
Acanthamoeba polyphaga 
isolate AcPoly15
Acanthamoeba griffini 
isolate Black sea
Acanthamoeba griffini iso-
late Mediterranean Sea
Cochliopodium actinopho-
rum strain COP101
Cochliopodium minus 
isolate river Stokhid 

Cochliopodium sp. strain 
COP102
Vahlkampfia avara isolate 
VA7 
Willaertia magna isolate 
river Teterev

ð. Êàì’ÿíêà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Âàðòà ïîáëèçó ì. Ïîçíàíü, Ïîëüùà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Òåòåð³â, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ́ ðóí-
òó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
×îðíå ìîðå, Îäåñà, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó òà 
íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
Ñåðåäçåìíå ìîðå, Ñ³äå, Òóðö³ÿ/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Ãóéâà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Êàì’ÿíêà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
çàïëàâíà âîäîéìà, Â³ííèöüêà îáëàñòü, Óêðà¿íà/ïîâåðõíåâèé øàð 
äîííîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Ãóéâà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Åëüáà á³ëÿ ì. Óñò³-íàä-Ëàáåì, ×åõ³ÿ/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ìîõ, Æèòîìèðñüêà îáëàñòü, Óêðà¿íà

ìîõ, Ïîëüùà

×îðíå ìîðå, Îäåñà, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó òà 
íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
Ñåðåäçåìíå ìîðå, Ñ³äå, Òóðö³ÿ/ïîâåðõíåâèé øàð äîííîãî ´ðóíòó 
òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Êàì’ÿíêà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Ñòîõ³ä, Êîâåëüñüêèé ðàéîí, Âîëèíñüêà îáëàñòü, Óêðà¿íà/ïî-
âåðõíåâèé øàð äîííîãî ´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ 
âîäè
ð. Òåòåð³â, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ́ ðóí-
òó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Êàì’ÿíêà, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî 
´ðóíòó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè
ð. Òåòåð³â, ì. Æèòîìèð, Óêðà¿íà/ïîâåðõíåâèé øàð äîííîãî ́ ðóí-
òó òà íåâåëèêà ê³ëüê³ñòü ïðèäîííî¿ âîäè

OL305063

OL305064

MZ079372

OM403052

OM403053

MZ079369

OP739500

OP729930

MZ079366

OK649261

ON908497

ON908496

OM522832

OM522833

MZ079367

OK649264

MZ079368

OP179657

OK649263

Ïðîäîâæåííÿ òàáëèö³
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Ì. Ïàöþê

Willaertia de Jonckheere et al, 1984 áóâ ïðîâå-
äåíèé ô³ëîãåíåòè÷íèé àíàë³ç çà äîïîìîãîþ 
ïðîãðàìè MEGA 10.0 (Kumar et al, 2018). Äëÿ 
ô³ëîãåíåòè÷íîãî àíàë³çó áóëè âèêîðèñòàí³ ÿê 
îäåðæàí³ íàìè ñåêâåíñè, òàê ³ ñåêâåíñè ³í-
øèõ âèä³â ãîëèõ àìåá, ÿê³ äîñòóïí³ â áàç³ äàíèõ 
GenBank. Ô³ëîãåíåòè÷íèé àíàë³ç âèêîíàíèé 
ìåòîäîì ìàêñèìàëüíî¿ ïðàâäîïîä³áíîñò³ çà
àëãîðèòìîì Neighbor-Joining ó ïðîãðàì³ ME-
GA 10.0. Äîñòîâ³ðí³ñòü ïîáóäîâàíèõ äåíäðî-
ãðàì îö³íþâàëàñü çà äîïîìîãîþ áóòñòðåï-àíà-
ë³çó (1000).

Ðåçóëüòàòè. Ó ðåçóëüòàò³ ïðîâåäåíèõ äîñë³ä-
æåíü ç 2013 ïî 2022 ðð. ç ïð³ñíèõ âîäîéì íàìè 
âèä³ëåíî 44 âèäè ãîëèõ àìåá, ³ç ´ðóíò³â – 23 
âèäè, çà äîïîìîãîþ ìîëåêóëÿðíî-ãåíåòè÷íèõ 
ìåòîä³â äîñë³äæåííÿ ³äåíòèô³êîâàíî 24 âèäè. 
Ïîñë³äîâíîñò³ ãåíó 18S ðÐÍÊ ãîëèõ àìåá, 
âèä³ëåíèõ ç ïðèðîäíèõ á³îòîï³â íàâåäåí³ â
òàáëèö³. Óñ³ ñåêâåíñè, îòðèìàí³ âïðîäîâæ íà-
øèõ äîñë³äæåíü, ïîð³âíÿí³ ³ç ñïîð³äíåíèìè 
ñåêâåíñàìè ãîëèõ àìåá ³ç ÃåíÁàíêó çà SSU 
ðÄÍÊ (ðèñ. 1–5). 

Ô³ëîãåíåòè÷íèé àíàë³ç ïîêàçóº, ùî ñåêâåíñ 
âèäó Amoeba proteus isolate AP07 (ON907618, 
ð. Ñòîõ³ä) íàä³éíî ãðóïóºòüñÿ ç ñåêâåíñîì âèäó 
Amoeba proteus strain Geneva, äåïîíîâàíîãî ç 
ÃåíÁàíêó (AJ314604), ÿêà áóëà çíàéäåíà â âî-
äîéìàõ Æåíåâè (Øâåéöàð³ÿ). Ñåñòðèíñüêèì º 
âèä Chaos carolinense clone JG10.98 (JQ519502). 
Ó äðóã³é ãðóï³ ñåêâåíñ³â âèä³ëÿþòüñÿ íåâèçíà-
÷åí³ âèäè ðîäó Saccamoeba (Saccamoeba sp. strain 
IDL777 (MZ079370, ð. Òåòåð³â) òà Saccamoeba sp. 
SC007 (AY549565)) ç íèçüêèì ðåçóëüòàòîì áóò-
ñòðåï-àíàë³çó. Saccamoeba limax isolate SLU_22 
(OP894078), ÿêà âèä³ëåíà íàìè ç ð. Ñòîõ³ä Âî-
ëèíñüêî¿ îáëàñò³ äîáðå ãðóïóºòüñÿ ç Saccamoe-
ba limax, ñåêâåíñ äîñë³äæóâàíîãî çðàçêà ÄÍÊ 
ÿêî¿ â ÃåíÁàíêó AF293902 ç ïîð³âíÿíî âèñîêèì 
çíà÷åííÿì áóòñòðåï-àíàë³çó. Ñåñòðèíñüêèì ïî 
â³äíîøåííþ äî ö³º¿ ãðóïè àìåá º ïðåäñòàâíèê 
ç ðîäèíè Hartmannellidae Volkonsky, 1931 (Hart-
mannellidae sp. LOS7N/I (AY145442)) ç íèçüêèì 
ðåçóëüòàòîì áóòñòðåï-àíàë³çó. Íà ô³ëîãåíåòè÷-
íîìó äåðåâ³ ïðåäñòàâëåí³ âèäè ãîëèõ àìåá, ÿê³ 
âèä³ëåí³ ç ïð³ñíèõ âîäîéì (ðèñ. 1).

Äåâ’ÿòü ð³çíèõ ñåêâåíñ³â ãîëèõ àìåá ç ðîä³â 
Thecamoeba òà Stenamoeba, îòðèìàí³ ïðîòÿãîì 
íàøèõ äîñë³äæåíü, ïîð³âíÿí³ ç ï’ÿòüìà ñïîð³ä-
íåíèìè ñåêâåíñàìè ç ÃåíÁàíêó çà SSU ðÄÍÊ 

(ðèñ. 2). Àíàë³ç ôðàãìåíòà ô³ëîãåíåòè÷íîãî äå-
ðåâà ïîêàçóº òðè ãðóïè Thecamoeba-ïîä³áíèõ 
àìåá òà îäíó ãðóïó Stenamoeba-ïîä³áíèõ àìåá. 
Ïåðøà ãðóïà âêëþ÷àº ñåêâåíñè âèä³â Thecamoe-
ba sp. ATCC PRA-35 (EF455775), Thecamoeba 
striata isolate THS19 (OQ134482), âèä³ëåíî¿ ç ð. 
Êàì’ÿíêà ì. Æèòîìèðà òà Thecamoeba striata 
isolate THS20 (OQ134483), âèä³ëåíî¿ ç Æåíåâ-
ñüêîãî îçåðà, Øâåéöàð³ÿ. Îñòàíí³é âèä íàä³é-
íî ãðóïóºòüñÿ ç âèùå çàçíà÷åíèìè. Ñåñòðèí-
ñüêèì âèäîì ïî â³äíîøåííþ äî ö³º¿ ãðóïè 
àìåá º Thecamoeba sp. THS203 (MZ079371), ÿêà 
çíàéäåíà íàìè â ð. Òåòåð³â ïîáëèçó ì. Æèòî-
ìèðà. Ó äðóãó ãðóïó âêëþ÷åí³ ñåêâåíñè âèä³â 
Thecamoeba similis isolate Prut river (OL604177) 
³ Thecamoeba similis isolate Baggersee Innsbruck 
(OL604178), ÿê³ âèä³ëåí³ íàìè ç ð. Ïðóò, ì. ×åð-
í³âö³ òà îçåðà Áàãåð, Àâñòð³ÿ â³äïîâ³äíî. Ñåñ-
òðèíñüêèì º ñåêâåíñ âèäó Thecamoeba similis 
strain UKNCC:CCAP1583/8 (ñåêâåíñ äîñë³ä-
æóâàíîãî çðàçêà ÄÍÊ â ÃåíÁàíêó JQ271722). 
Ïåðø³ äâà âèäè â ô³ëîãåíåòè÷íîìó àíàë³ç³ ïî-
ä³áí³ íà 99 %, ³ç òðåò³ì âèäîì – íà 58 %. Ó òðå-
òþ ãðóïó âõîäÿòü ñåêâåíñè ãîëèõ àìåá Thec-
amoeba quadrilineata isolate THQD2 (ON398269) 
òà Thecamoeba quadrilineata isolate THQA1 
(ON398268), ÿê³ çíàéäåí³ íàìè ó ð. Äí³ïðî Çà-
ïîð³çüêî¿ îáëàñò³ òà çàïëàâí³é âîäîéì³ ïîáëèçó 
ì. Ôåêëàáðóê, Àâñòð³ÿ â³äïîâ³äíî. Âîíè ãðó-
ïóþòüñÿ ç íèçüêèì çíà÷åííÿì áóòñòðåï-àíàë³-
çó. Ñåñòðèíñüêèì º âèä Thecamoeba quadriline-
ata, ñåêâåíñ äîñë³äæóâàíîãî çðàçêà ÄÍÊ ÿêî¿ 
â ÃåíÁàíêó DQ122381. Ó ö³é ãðóï³ âîíà ìàº 
âèñîêå çíà÷åííÿ áóòñòðåï-àíàë³çó. Ó ÷åòâåðò³é 
ãðóï³ îïèíèëèñÿ ñåêâåíñè ïðåäñòàâíèê³â ðîäó 
Stenamoeba (OP375108, AY294144, OP419588), 
ÿê³ íàä³éíî ì³æ ñîáîþ ãðóïóþòüñÿ (ðèñ. 2). Óñ³ 
âèäè ãîëèõ àìåá, ÿê³ ïðåäñòàâëåí³ íà ô³ëîãå-
íåòè÷íîìó äåðåâ³ â³äîì³ ç ïð³ñíèõ âîäîéì.

Ç ðèñ. 3 âèäíî, ùî óñ³ ñåêâåíñè ãîëèõ àìåá 
ç ðîäó Korotnevella (AY183893, OM407395, 
ON398266, AY686573, ON398267) îá’ºäíóþ-
òüñÿ â îäíó ãðóïó òà ì³æ ñîáîþ ãðóïóþòüñÿ ç 
âèñîêèìè çíà÷åííÿìè áóòñòðåï-àíàë³çó (90–
98 %). Ñåñòðèíñüêîþ ïî â³äíîøåííþ äî êî-
ðîòíåâåë º ãðóïà âåêñ³ë³ôåðîïîä³áíèõ àìåá, 
ÿê³ â³äîì³ ç ð. Äí³ïðî Çàïîð³çüêî¿ îáëàñò³
(OK649262) òà ç âîäîéì ×åõ³¿ (HQ687484), ÿê³
â³äíîñíî íàä³éíî ãðóïóþòüñÿ ì³æ ñîáîþ. Â 
³íø³é ãðóï³ ãðóïóþòüñÿ ñåêâåíñè ìîðñüêèõ òà 
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ïð³ñíîâîäíèõ ãîëèõ àìåá ç ðîäó Vannella. Van-
nella lata isolate Kamenka river (OL305063) ç ð. 
Êàì’ÿíêà ïîáëèçó ì. Æèòîìèðà ïîä³áíà ç Van-
nella lata íà 62 %, ñåêâåíñ äîñë³äæóâàíîãî çðàç-
êó ÄÍÊ ÿêî¿ ó ÃåíÁàíê AF464917, ö³ àìåáè 
íàä³éíî ãðóïóþòüñÿ ç Vannella lata isolate Varta 
river (OL305064), âèä³ëåíî¿ íàìè ç ð. Âàðòà 
ïîáëèçó ì. Ïîçíàíü, Ïîëüùà (98 %). Ö³ ïð³ñ-
íîâîäí³ àìåáè óòâîðþþòü ñåñòðèíñüêó ãðóïó 
ç ìîðñüêèìè âèäàìè (Vannella simplex isolate 
Black Sea (OM403052), Vannella simplex isolate 

Mediterranean Sea (OM403053), Vannella simplex 
(AF464914)).

Acanthamoeba griffini isolate Mediterranean 
Sea (OM522833), ÿêà âèä³ëåíà ç Ñåðåäçåìíîãî 
ìîðÿ ãðóïóºòüñÿ ç Acanthamoeba griffin³ isolate 
B18 (GU553135), âèä³ëåíî¿ ç ãàðÿ÷èõ äæåðåë ç 
ïîð³âíÿíî âèñîêèì ðåçóëüòàòîì áóòñòðåï-àíà-
ë³çó (86 %). Acanthamoeba griffini isolate Black 
sea (OM522832) ç ×îðíîãî ìîðÿ ïîä³áíà äî 
âèùåçãàäàíèõ àìåá íà 66 % (ðèñ. 4). Äî ö³º¿ 
ãðóïè àìåá ñåñòðèíñüêèì º âèä Acanthamoeba 

Ðèñ. 1. Ôðàãìåíò ô³ëîãåíåòè÷íîãî äåðåâà, ÿêå ïîáóäîâàíå íà îñíîâ³ ñåêâåíñ³â ãåíó 18S pPÍÊ äëÿ ïðåäñòàâ-
íèê³â ðîä³â Amoeba òà Saccamoeba. Øêàëà ìàñøòàáó ïîêàçóº åêâ³âàëåíòí³ñòü â³äñòàí³ ì³æ ïîñë³äîâíîñòÿìè

Ðèñ. 2. Ôðàãìåíò ô³ëîãåíåòè÷íîãî äåðåâà, ÿêå ïîáóäîâàíå íà îñíîâ³ ñåêâåíñ³â ãåíó 18S pPÍÊ äëÿ 
ïðåäñòàâíèê³â ðîä³â Thecamoeba òà Stenamoeba. Øêàëà ìàñøòàáó ïîêàçóº åêâ³âàëåíòí³ñòü â³äñòàí³ ì³æ 
ïîñë³äîâíîñòÿìè
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polyphaga isolate PA29 (MF399035 ç ñò³÷íèõ âîä 
²ñïàí³¿) (ïîä³áí³ñòü ñêëàäàº 43 %). Ñåêâåíñ àìå-
áè Acanthamoeba sp. isolate river Elbe (OK649261), 
ÿêà ³çîëüîâàíà íàìè ç ð. Åëüáà (×åõ³ÿ) ç íèçü-
êèì ðåçóëüòàòîì áóòñòðåï-àíàë³çó ãðóïóºòüñÿ ç 
àìåáîþ Acanthamoeba polyphaga Panola Moun-
tain (AF019052), â³äîìî¿ ç ãîðè Ïàíîëà. Â îê-
ðåìó ãðóïó âõîäÿòü ñåêâåíñè Acanthamoeba po-
lyphaga isolate AcPoly01 (ON908497) ç ìîõ³â

Óêðà¿íè òà Acanthamoeba polyphaga isolate 
AcPoly15 (ON908496), ÿêà çíàéäåíà â ìîõàõ 
Ïîëüù³. Íàä³éí³ñòü ãðóïè ñêëàäàº 98 %. Ñåñ-
òðèíñüêîþ º ãðóïà ñåêâåíñ³â àêàíòàìåá Acan-
thamoeba sp. strain ATM123 òà Acanthamoeba sp. 
isolate WPS12 (MZ079366 é MT378248) (ðèñ. 4).

Ïðåäñòàâíèêè ðîäó Cochliopodium íà ô³ëî-
ãåíåòè÷íîìó äåðåâ³ óòâîðþþòü îêðåìó ð³çíî-
ð³äíó ãðóïó – ì³ñòèòü ð³çí³ âèäè (Cohliopodi-

Ðèñ. 3. Ôðàãìåíò ô³ëîãåíåòè÷íîãî äåðåâà, ÿêå ïîáóäîâàíå íà îñíîâ³ ñåêâåíñ³â ãåíó 18S pPÍÊ äëÿ ïðåä-
ñòàâíèê³â ðîä³â Korotnevella, Vexillifera, Vannella. Øêàëà ìàñøòàáó ïîêàçóº åêâ³âàëåíòí³ñòü â³äñòàí³ ì³æ ïî-
ñë³äîâíîñòÿìè

Ðèñ. 4. Ôðàãìåíò ô³ëîãåíåòè÷íîãî äåðåâà, ÿêå ïîáóäîâàíå íà îñíîâ³ ñåêâåíñ³â ãåíó 18S pPÍÊ äëÿ ïðåäñòàâ-
íèê³â ðîäó Acanthamoeba. Øêàëà ìàñøòàáó ïîêàçóº åêâ³âàëåíòí³ñòü â³äñòàí³ ì³æ ïîñë³äîâíîñòÿìè
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um sp. ATCC 30936 (KC747718), Cochliopodium 
minus strain SUM3P (JQ271675), Cochliopodium 

minus isolate river Stokhid (OK649264), Cochlio-
podium actinophorum strain COP101 (MZ079367)). 

Ðèñ. 5. Ôðàãìåíò ô³ëîãåíåòè÷íîãî äåðåâà, ÿêå ïîáóäîâàíå íà îñíîâ³ ñåêâåíñ³â ãåíó 18S pPÍÊ äëÿ ïðåä-
ñòàâíèê³â ðîä³â Cochliopodium, Vahlkampfia, Willaertia. Øêàëà ìàñøòàáó ïîêàçóº åêâ³âàëåíòí³ñòü â³äñòàí³ ì³æ 
ïîñë³äîâíîñòÿìè

Ðèñ. 6. Ô³ëîãåíåòè÷íå äåðåâî, ÿêå ïîáóäîâàíå íà îñíîâ³ ñåêâåíñ³â ãåíó 18S pPÍÊ äëÿ ïðåäñòàâíèê³â ãîëèõ 
àìåá ãðóï Tubulinea òà Discosea. Àóòãðóïà – ãåòåðîëîáîçíà àìåáà W. magna. Øêàëà ìàñøòàáó ïîêàçóº åêâ³-
âàëåíòí³ñòü â³äñòàí³ ì³æ ïîñë³äîâíîñòÿìè
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Ãðóïóþòüñÿ ö³ âèäè ì³æ ñîáîþ ç íàä³éíîþ ï³ä-
òðèìêîþ (â³ä 87 äî 95 %) (ðèñ. 5). Cochliopodium 
minus isolate river Stokhid (OK649264), âèä³ëåíî¿ 
íàìè ç ð. Ñòîõ³ä Âîëèíñüêî¿ îáëàñò³ â³äíîñíî 
íàä³éíîãî ãðóïóºòüñÿ ç Cohliopodium sp. ATCC 
30936 (KC747718) òà Cochliopodium minus strain 
SUM3P (JQ271675). Cochliopodium actinophorum
strain COP101 (MZ079367) ç ð. Êàì’ÿíêà (Óêðà-
¿íà) º ñåñòðèíñüêèì ïî â³äíîøåííþ äî ãðó-
ïè âèùåçãàäàíèõ àìåá (95 %). Ùî ñòîñóºòüñÿ 
ãåòåðîëîáîçíèõ àìåá, òî ïðåäñòàâíèêè ðîäó 
Willaertia ãðóïóþòüñÿ ç ïðåäñòàâíèêàìè ðîäó 
Vahlkampfia (ðèñ. 5). Óñ³ âèäè ãîëèõ àìåá íà 
ô³ëîãåíåòè÷íîìó äåðåâ³ º ïð³ñíîâîäíèìè.

Íàìè ïîáóäîâàíå ô³ëîãåíåòè÷íå äåðåâî ð³ç-
íèõ âèä³â ãîëèõ àìåá, âèä³ëåíèõ ç ïðèðîäíèõ 
á³îòîï³â (ðèñ. 6). Àóòãðóïîþ âèáðàíî ãåòåðî-
ëîáîçíó àìåáó Willaertia magna isolate river Tete-
rev (OK649263). Ç ðèñ. 6 âèäíî, ùî Amoeba pro-
teus isolate AP07 (ON907618) òà Chaos carolinense 
clone JG10.98 (JQ519502) óòâîðþþòü ãðóïó ç 
ïîð³âíÿíî âèñîêèì çíà÷åííÿì áóòñòðåï-àíà-
ë³çó (88 %), ñåñòðèíñüêèì º âèä Saccamoeba 
limax isolate SLU_22 (OP894078) ç íèçüêèì çíà-
÷åííÿì (33 %). Ö³ ïðîòèñòè íàëåæàòü äî ïî-
ë³òàêòè÷íîãî òà ìîíîïîä³àëüíîãî ìîðôîòèï³â 
é âõîäÿòü â ãðóïó Tubilinea. Îñòàííÿ âêëþ÷àº 
ãîëèõ àìåá ç öèë³íäðè÷íèìè, ³íîä³ ñïëþñíóòè-
ìè ïñåâäîïîä³ÿìè, ìîíîàêñèàëüíèì òîêîì öè-
òîïëàçìè, áåç ãë³êîñòèëåé òà ëóñî÷îê (Dykova 
et al, 2008; Cavalier-Smith et al, 2016; Anderson, 
2018). Ó öþ ãðóïó ââ³éøëè ïð³ñíîâîäí³ âèäè 
ãîëèõ àìåá. Äàë³ íà ô³ëîãåíåòè÷íîìó äåðåâ³ 
ãðóïóþòüñÿ àìåáè ç ãðóïè Discosea – ñïëþ-
ùåí³ àìåáè, ÿê³ íå óòâîðþþòü òðóá÷àñò³ ïñåâ-
äîïîä³¿, ç ïîë³àêñèàëüíèì òîêîì öèòîïëàçìè, 
º ãë³êîñòèë³ òà îðãàí³÷í³ ëóñî÷êè (Dykova et al, 
2008; Corsaro et al, 2013; Cavalier-Smith et al, 
2016; Anderson, 2018). Ó ö³é êëàä³ îáºäíóþòüñÿ 
âèäè, ÿê³ â³äîì³ ç ïð³ñíèõ, ìîðñüêèõ âîäîéì 
òà íàçåìíèõ á³îòîï³â. Îêðåìîþ º ãðóïà àìåá 
ç ðîäó Cochliopodium, ÿê³ íàëåæàòü äî ë³íçîïî-
ä³áíîãî ìîôðîòèïó: Cochliopodium minus strain 
SUM3P (JQ271675) ç âîäîéì ×åõ³¿ íàä³éíî 
ãðóïóºòüñÿ ç Cochliopodium minus isolate river 
Stokhid (OK649264) ç ð. Ñòîõ³ä Âîëèíñüêî¿ îá-
ëàñò³, ñåñòðèíñüêèì º âèä Cochliopodium actino-
phorum strain COP101 (MZ079367) ç ð. Êàì’ÿí-
êà ïîáëèçó ì. Æèòîìèðà (ïîä³áí³ñòü ñêëàäàº
71 %). Îêðåìîþ ã³ëêîþ º Mayorella vespertilioi-

des isolate MV_7 (OP739500) ç ð. Êàì’ÿíêà
(ì. Æèòîìèð). Âèä íàëåæàòü äî ìàéîðåëüíîãî
ìîðôîòèïó. Ïð³ñíîâîäí³ â³ÿëîïîä³áí³ àìåáè
(Vannella lata isolate Kamenka river (OL305063) +
+ Vannella lata isolate Varta river (OL305064)) òà 
ìîðñüê³ (Vannella simplex isolate Mediterranean 
Sea (OM403053)+Vannella simplex isolate Black 
Sea (OM403052)) íà ô³ëîãåíåòè÷íîìó äåðåâ³ 
âõîäÿòü ó ð³çí³ ãðóïè, ÿê³ º ñåñòðèíñüêèìè ïî 
â³äíîøåííþ îäíà äî îäíî¿. Korotnevella stella 
isolate KSD2 (ON398267) ç ð. Äí³ïðî íàä³éíî
ãðóïóºòüñÿ ç Korotnevella stella isolate KSA1 
(ON398266) ç îç. Áàãåð, Àâñòð³ÿ. Ñåñòðèíñüêèì 
º âèä Vexillifera bacillipedes isolate river Dnepr 
(OK649262) ç ð. Äí³ïðî (ïîä³áí³ñòü ñêëàäàº 
47 %). Çãàäàí³ âèäè íàëåæàòü äî äàêòèëîïîä³-
àëüíîãî ìîðôîòèïó. Ïðåäñòàâíèêè ðîäó Ste-
namoeba äîáðå ãðóïóþòüñÿ ç àìåáàìè ç ðîäó 
Thecamoeba (85–99 %). 

Íàä³éíà ãðóïà ïðåäñòàâíèê³â ìîðñüêèõ 
àêàíòàìåá (OM522832 òà OM522833), ÿê³ âèä³-
ëåí³ íàìè ç ×îðíîãî òà Ñåðåäçåìíîãî ìîð³â ç 
íèçüêîþ ïîä³áí³ñòþ (58 %) ãðóïóþòüñÿ ç The-
camoeba quadrilineata isolate THQD2 (ON398269) 
òà Thecamoeba quadrilineata isolate THQA1 
(ON398268), ÿê³ âèä³ëåí³ íàìè ç ð. Äí³ïðî Çà-
ïîð³çüêî¿ îáëàñò³ òà âîäîéìè ïîáëèçó ì. Ôåê-
ëàáðóê, Àâñòð³ÿ â³äïîâ³äíî.

Îáãîâîðåííÿ. Âèä³ëåííÿ äîñòàòíüî¿ ê³ëüêîñ-
ò³ ãîëèõ àìåá ç ïðèðîäíèõ á³îòîï³â, ¿õ ìîô-
ðîëîã³÷íà òà ìîëåêóëÿðíî-ãåíåòè÷íà õàðàê-
òåðèñòèêà çàëèøàºòüñÿ îñíîâíèì çàâäàííÿì, 
ÿêå íåîáõ³äíå äëÿ óòî÷íåííÿ òàêñîíîì³÷íîãî 
òà ô³ëîãåíåòè÷íîãî ïîëîæåííÿ á³ëüøîñò³ âè-
ä³â öèõ ïðîòèñò³â. Íàìè ñåêâåíîâàíî ãåí 18S 
ðÐÍÊ äëÿ 24 âèä³â ãîëèõ àìåá. Íà îñíîâ³ îäåð-
æàíèõ ïîñë³äîâíîñòåé ãåíó 18S ðÐÍÊ òà ïî-
ñë³äîâíîñòåé ñïîð³äíåíèõ âèä³â ãîëèõ àìåá, 
äåïîíîâàíèõ ç ÃåíÁàíêó, ïðîàíàë³çîâàíî ô³-
ëîãåíåòè÷í³ â³äíîñèíè ì³æ ð³çíèìè âèäàìè, 
ÿê³ âèä³ëåí³ ç ïð³ñíèõ ³ ìîðñüêèõ âîäîéì òà 
íàçåìíèõ á³îòîï³â. 

Â ë³òåðàòóð³ âêàçàíî, ùî âèäè ãîëèõ àìåá 
ðîäèíè Amoebidae Ehrenberg, 1838 õî÷à ³ ââà-
æàþòüñÿ íàéá³ëüø ïîøèðåíîþ ãðóïîþ ïðî-
òèñò³â, îäíàê â³äì³÷àþòüñÿ îäèíè÷í³ çíàõ³äêè 
ïðåäñòàâíèê³â ðîä³â Amoeba Bory de Saint-Vin-
cent, 1822, Polychaos Schaeffer, 1926, Deutera-
moeba Page, 1987, Chaos Linnaeus, 1767, Tricha-
moeba Fromentel, 1874, Hydramoeba Reynolds 
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and Loope, 1928, Parachaos Willumsen, Siemens-
ma and Suhr-Jessen, 1987 (Willumsen, 1982; Page 
and Robson, 1983; Bolivar et al, 2001; Mrva, 
2010/2011). Òàêà çàêîíîì³ðí³ñòü ïðîñë³äêîâó-
ºòüñÿ é â íàøèõ äîñë³äæåííÿõ, âèä Amoeba 
proteus isolate AP07 òðàïëÿëàñÿ íàìè ëèøå äå-
ê³ëüêà ðàç ó ïðîáàõ, â³ä³áðàíèõ ç ð. Ñòîõ³ä (Âî-
ëèíñüêà îáëàñòü, Óêðà¿íà). Äëÿ ïðåäñòàâíèê³â 
Amoebidae áóëà ïîáóäîâàíà íåâåëèêà ê³ëüê³ñòü 
ïîâíèõ ô³ëîãåíåòè÷íèõ äåðåâ íà îñíîâ³ ïîñ-
ë³äîâíîñòåé ãåíó 18S ðÐÍÊ. Âïåðøå âèäè ç 
ðîä³â Amoeba (ó ò.÷. A. proteus) òà Chaos áóëè 
ñåêâåíîâàíà ². Áîë³âàðîì (Bolivar et al, 2001) é 
íà îñíîâ³ ñåêâåíñ³â ïîáóäîâàí³ ô³ëîãåíåòè÷í³ 
äåðåâà, ç ÿêèõ âèäíî, ùî âîíè óòâîðþþòü ñò³é-
êó êëàäó. Ìóëüòèãåíí³ äàí³ ïî A. proteus áóëè 
íàâåäåí³ â ðîáîò³ Ä. Ëàðà (Lahr et al, 2013). Íà 
öüîìó äåðåâ³ íåìàº ³íøèõ ïðåäñòàâíèê³â ðî-
äèíè. Ïðåäñòàâíèêè ðîä³â Amoeba òà Chaos íà 
ô³ëîãåíåòè÷íèõ äåðåâàõ, ïîáóäîâàíèõ çà ãåíîì 
18S ðÐÍÊ, ãðóïóþòüñÿ ç ïðåäñòàâíèêàìè Sac-
camoeba òà Hartmannella ç âèñîêèìè çíà÷åííÿ-
ìè áóòñðåï-àíàë³çó (Bolivar et al, 2001; Corsaro 
et al, 2010; Dykova et al, 2008). Íà öèõ äåðå-
âàõ ïðåäñòàâëåí³ âèäè àìåá, âèä³ëåí³ ç ð³çíèõ 
ì³ñöåçíàõîäæåíü. Ïðîâåäåíèé íàìè ô³ëîãåíå-
òè÷íèé àíàë³ç íà îñíîâ³ ãåíó 18S ðÐÍÊ ðîç-
ì³ñòèâ Amoeba proteus isolate AP07 (AJ314604) 
é Amoeba proteus strain Geneva (ON907618) ó 
ñåñòðèíñüêó ãðóïó ç Chaos carolinense JG 10.98 
(JQ519502), ùî ï³äòâåðäæóº éîãî ïîëîæåííÿ, 
ÿêå âñòàíîâëåíå ðàí³øå (Bolivar et al, 2001). 
Íàø³ äàí³ òàêîæ ï³äòâåðäæóþòü çâ’ÿçîê ì³æ 
äâîìà ðîäèíàìè Amoebidae òà Hartmannellidae 
(Saccamoeba + Hartmannella), õî÷à ç íèçüêèìè 
ðåçóëüòàòàìè áóòñòðåï-àíàë³çó (ðèñ. 1). 

Ðîäèíà Thecamoebidae ì³ñòèòü ìîðôîëîã³÷-
íî ãåòåðîãåíí³ àìåáè. Â³äîìî, ùî ïðåäñòàâíè-
êè ðîäó Thecamoeba íà ô³ëîãåíåòè÷íèõ äåðåâàõ, 
ïîáóäîâàíèõ çà ãåíîì 18S ðÐÍÊ, óòâîðþþòü 
ñò³éêó êëàäó (Pawlowski and Burki, 2009). S. steno-
podia (ðàí³øå Platyamoeba stenopodia Page, 1969) 
ãðóïóºòüñÿ ç Thecamoeba/Sappinia (Brown et al, 
2007; Pawlowski and Burki, 2009). Öå ï³äòâåð-
äæóþòü é íàø³ äîñë³äæåííÿ. Íà ðèñ. 2 âèäíî, 
ùî îêðåìèìè ãðóïàìè îá’ºäíóþòüñÿ ð³çí³ âèäè 
Thecamoeba-ïîä³áíèõ òà Stenamoeba-ïîä³áíèõ 
àìåá (ñòð³àòíîãî òà ÿçèêîïîä³áíîãî ìîðôîòèï³â 
â³äïîâ³äíî), âèä³ëåíèõ ç ð³çíèõ ïð³ñíèõ âîäîéì. 

Vannella + Korotnevella + Vexillifera – çâè÷àé-
íà â³äíîñíî ñòàá³ëüíà êëàäà íà ô³ëîãåíåòè÷íèõ 
äåðåâàõ, ïðåäñòàâíèêè ÿêî¿ ìîæóòü ãðóïóâàòè-
ñÿ ç âèñîêèìè çíà÷åííÿìè áóòñòðåï-àíàë³çó 
(Cavalier-Smith et al, 2004; Teckle et al, 2008). 
Ââàæàþòü, ùî Vannella-ïîä³áí³ àìåáè º íàé-
ïîøèðåí³øèìè ñåðåä óñ³õ ãîëèõ àìåá ³ íà ô³-
ëîãåíåòè÷íèõ äåðåâàõ, ïîáóäîâàíèõ íà îñíîâ³ 
ãåíó 18S ðÐÍÊ, îá’ºäíóþòüñÿ â îêðåì³ ãðóïè
(ç ïð³ñíèõ òà ìîðñüêèõ âîäîéì) ç âèñîêèìè
çíà÷åííÿìè áóòñòðåï-àíàë³çó (Dykova et al, 
2005). Çà íàøèìè äàíèìè àìåáè ðîä³â Koro-
tnevella òà Vexillifera (â³äíîñÿòüñÿ äî äàêòèëî-
ïîä³àëüíîãî ìîðôîòèïó) íà ô³ëîãåíåòè÷íîìó 
äåðåâ³ îá’ºäíóþòüñÿ îêðåìî (ðèñ. 3) ç âèñî-
êèìè çíà÷åííÿìè áóòñòðåï-àíàë³çó (90–98 òà
88 % â³äïîâ³äíî). Ó ïåðøó ãðóïó âõîäÿòü ïð³ñ-
íîâîäí³ âèäè àìåá ç ðîäó Korotnevella, ó äðóãó –
ç ðîäó Vexillifera. Ùî ñòîñóºòüñÿ â³ÿëîïîä³áíèõ 
àìåá, òî ïðåäñòàâíèêè ðîäó Vannella íà ô³ëî-
ãåíåòè÷íîìó äåðåâ³ óòâîðþþòü äâ³ îêðåì³ â³ä-
íîñíî ñò³éê³ ãðóïè ãîëèõ àìåá – ³ç ïð³ñíèõ òà 
ñîëîíèõ âîäîéì (ðèñ. 3).

Acanthapodida + Balamuthia ºäèíà êëàäà, 
ÿêà ñèëüíî ï³äòðèìóºòüñÿ â óñ³õ òèïàõ àíàë³-
çó, áóëà âêëþ÷åíà â ãðóïó Variosea, îäíàê öåé 
çâ’ÿçîê íå ï³äòðèìóºòüñÿ íà ð³çíèõ äåðåâàõ íà 
îñíîâ³ SSU rDNA (Cavalier-Smith et al, 2004; 
Pavlowski and Barki, 2009). Ç ðèñ. 4 âèäíî, ùî 
àêàíòîïîä³àëüí³ àìåáè óòâîðþþòü îêðåì³ ñò³é-
ê³ ãðóïè âèä³â ç ìîðñüêèõ âîäîéì, ïð³ñíèõ 
âîäîéì òà íàçåìíèõ á³îòîï³â. Ïðîòå, ö³ ãðóïè 
àìåá ïî â³äíîøåííþ îäíà äî îäíî¿ íà ô³ëîãå-
íåòè÷íîìó äåðåâ³ º íåñòàá³ëüíèìè.

Ùî ñòîñóºòüñÿ ðîäó Cochliopodium, òî ïðåä-
ñòàâíèêè òàêñîíó íà ô³ëîãåíåòè÷íèõ äåðåâàõ 
óòâîðþþòü â³äíîñíî îêðåìó ã³ëêó, ÿêà íåìàº 
÷³òêèõ â³äíîñèí ç áóäü-ÿêîþ ñò³éêîþ êëàäîþ 
àìåáîïîä³áíèõ (Tekle et al, 2008; Cole et al, 
2010). Íà ðèñ. 5 ïðåäñòàâëåíà ñò³éêà ãðóïà ë³í-
çîïîä³áíèõ ïð³ñíîâîäíèõ àìåá ç ðîäó Cochlio-
podium. Willaertia + Vahlkampfia + Naegleria, ÿê³ 
â³äíîñÿòüñÿ äî ãåòåðîëîáîçíèõ àìåá, ó ô³ëîãå-
íåòè÷íîìó â³äíîøåíí³ äîáðå ãðóïóþòüñÿ é íà 
äåðåâàõ óòâîðþþòü îêðåì³ êëàäè (Brown et al, 
1999; Bass et al, 2016). Çà íàøèìè äàíèìè íà 
ô³ëîãåíåòè÷íîìó äåðåâ³ íàä³éíî ãðóïóþòüñÿ 
ïð³ñíîâîäí³ âèäè ðîäó Willaertia òà îêðåìî – 
ðîäó Vahlkampfia.
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Âèñíîâêè. Íàø³ äîñë³äæåííÿ ïîêàçóþòü, ùî 
ð³çíîìàí³òí³ñòü ãîëèõ àìåá, âèä³ëåíèõ ç âîä-
íèõ òà íàçåìíèõ á³îòîï³â º íåäîñë³äæåíèì. 
Íàéá³ëüøà ê³ëüê³ñòü âèä³â âèä³ëåíà ç ïð³ñíèõ 
âîäîéì. Äîñë³äæåííÿ ö³º¿ ãðóïè ïðîòèñò³â ç âè-
êîðèñòàííÿì ïîñë³äîâíîñòåé ãåíó 18S ðÐÍÊ òà 
ìîðôîëîã³÷í³ äàí³ äàþòü çìîãó ³äåíòèô³êóâàòè 
á³ëüøó ê³ëüê³ñòü âèä³â. Çà äîïîìîãîþ ìîðôî-
ëîã³÷íèõ òà ìîëåêóëÿðíèõ äîñë³äæåíü íàìè 
³äåíòèô³êîâàíî 24 âèäè ãîëèõ àìåá, ñåêâåíñè 
äîñë³äæóâàíèõ çðàçê³â ÄÍÊ ÿêèõ äåïîíîâàí³ 
ó ÃåíÁàíê. Öå òàê³ âèäè: Amoeba proteus iso-
late AP07 (ON907618), Saccamoeba limax isolate 
SLU_22 (OP894078), Saccamoeba limax isolate 
SL_Uk19 (OQ520144), Saccamoeba sp. strain 
IDL777 (MZ079370), Thecamoeba striata iso-
late THS19 (OQ134482), Thecamoeba striata iso-
late THS20 (OQ134483), Thecamoeba similis iso-
late Prut river (OL604177), Thecamoeba similis 
isolate Baggersee Innsbruck (Baggersee Rossau) 
(OL604178), Thecamoeba quadrilineata isolate 
THQD2 (ON398269), Thecamoeba quadrilinea-
ta isolate THQA1 (ON398268), Thecamoeba sp. 
strain THS203 (MZ079371), Stenamoeba stenopo-
dia isolate UKSS7 (OP375108), Stenamoeba ste-
nopodia isolate POLSS7 (OP419588), Korotnevella 
stella isolate KSD2 (ON398267), Korotnevella stel-
la isolate KSA1 (ON398266), Vexillifera bacillipe-
des isolate river Dnepr (OK649262), Vannella lata
isolate Kamenka river (OL305063), Vannella lata 
isolate Varta river (OL305064), Vannella sp. strain 
VLS303 (MZ079372), Vannella simplex isolate 
Black Sea (OM403052), Vannella simplex isolate 
Mediterranean Sea (OM403053), Ripella sp. strain 
RPL100 (MZ079369), Mayorella vespertilioides 
isolate MV_7 (OP739500), Mayorella sp. iso-
late MY_7 (OP729930), Acanthamoeba sp. strain 
ATM123 (MZ079366), Acanthamoeba sp. isolate 
river Elbe (OK649261), Acanthamoeba polyphaga
isolate AcPoly01 (ON908497), Acanthamoeba po-
lyphaga isolate AcPoly15 (ON908496), Acan-
thamoeba griffini isolate Black sea (OM522832), 
Acanthamoeba griffini isolate Mediterranean Sea 
(OM522833), Cochliopodium actinophorum strain 
COP101 (MZ079367), Cochliopodium minus isolate 
river Stokhid (OK649264), Cochliopodium sp. strain 
COP102 (MZ079368), Vahlkampfia avara isolate 
VA7 (OP179657), Willaertia magna isolate river 
Teterev (OK649263). Äëÿ âñòàíîâëåííÿ ô³ëîãå-
íåòè÷íèõ çâ’ÿçê³â ì³æ ð³çíèìè âèäàìè ãîëèõ 

àìåá, âèä³ëåíèõ ç ïð³ñíèõ òà ìîðñüêèõ âîäîéì, 
íàçåìíèõ á³îòîï³â ìè âèêîðèñòîâóâàëè ïîñë³-
äîâíîñò³ ãåíó 18S ðÐÍÊ öèõ îðãàí³çì³â. Íà 
ô³ëîãåíåòè÷íèõ äåðåâàõ âîíè ãðóïóþòüñÿ îê-
ðåìî é º ñåñòðèíñüêèìè ïî â³äíîøåííþ îäíà 
äî îäíî¿ ç íèçüêèìè çíà÷åííÿìè áóòñòðåï-àíà-
ë³çó, ùî ñâ³ä÷èòü ïðî íèçüêó äîñòîâ³ðí³ñòü â³ä-
äàëåíîñò³ îêðåìèõ ãðóï ãîëèõ àìåá. Â³ÿëîïî-
ä³áí³ àìåáè, âèä³ëåí³ ç ìîðñüêèõ âîäîéì Vannel-
la simplex isolate Mediterranean Sea (OM403053), 
Vannella simplex (AF464914), Vannella simplex 
isolate Black Sea (OM403052) íà ô³ëîãåíåòè÷-
íîìó äåðåâ³ óòâîðþþòü îêðåìó ãðóïó; ç íèçü-
êèì çíà÷åííÿì áóòñòðåï-àíàë³çó ãðóïóþòüñÿ ç 
ïð³ñíîâîäíèìè Vannella-ïîä³áíèìè àìåáàìè. 
Acanthamoeba griffini isolate Mediterranean Sea 
(OM522833), Acanthamoeba griffin³ isolate B18 
(GU553135), Acanthamoeba griffini isolate Black 
sea (OM522832) â³äîì³ ç ìîðñüêèõ âîäîéì 
îá’ºäíóþòüñÿ â îêðåìó ãðóïó é ç íèçüêèì çíà-
÷åííÿì áóòñòðåï-àíàë³çó ãðóïóþòüñÿ ç ïð³ñíî-
âîäíèìè àêàíòàìåáàìè. Àìåáè, âèä³ëåí³ ç íà-
çåìíèõ á³îòîï³â (åï³ô³òí³ ìîõè) Acanthamoeba 
polyphaga isolate AcPoly01 (ON908497) òà Acan-
thamoeba polyphaga isolate AcPoly15 (ON908496) 
íà ô³ëîãåíåòè÷íîìó äåðåâ³ íàä³éíî ì³æ ñî-
áîþ ãðóïóþòüñÿ òà º ñåñòðèíñüêèìè ïî â³äíî-
øåííþ äî ïð³ñíîâîäíèõ ïðåäñòàâíèê³â ðîäó 
Acanthamoeba ç íèçüêèì çíà÷åííÿì áóòñòðåï-
àíàë³çó. Íàø³ äîñë³äæåííÿ ïîêàçóþòü, ùî â 
ö³ëîìó ãîë³ àìåáè íà ô³ëîãåíåòè÷íèõ äåðåâàõ 
â³äïîâ³äàþòü ðàí³øå âñòàíîâëåíèì ñèñòåìàì,
â ÿêèõ âðàõîâàí³ ÿê ìîðôîëîã³÷í³, òàê ³ ãåíå-
òè÷í³ îçíàêè öèõ ïðîòèñò³â. 

Äîòðèìàííÿ åòè÷íèõ ñòàíäàðò³â. Öÿ ñòàòòÿ íå 
ì³ñòèòü áóäü-ÿêèõ äîñë³äæåíü ç âèêîðèñòàííÿì 
ëþäåé ³ òâàðèí ÿê îá’ºêò³â.
Êîíôë³êò ³íòåðåñ³â. Àâòîðè çàÿâëÿþòü ïðî 
â³äñóòí³ñòü êîíôë³êòó ³íòåðåñ³â.
Ô³íàíñóâàííÿ. Öå äîñë³äæåííÿ íå îòðèìóâàëî 
áóäü-ÿêîãî êîíêðåòíîãî ãðàíòó â³ä ô³íàíñóþ÷èõ 
óñòàíîâ ó äåðæàâíîìó, êîìåðö³éíîìó àáî íå-
êîìåðö³éíîìó ñåêòîðàõ. 
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Using morphological traits and molecular-genetic re-
search methods, we identified 24 species of naked 
amoeba from natural biotopes. The sequences of gene 
18S rRNA were obtained for the following naked amoeba: 
Amoeba proteus isolate AP07 (ON907618), Saccamoeba 
limax isolate SLU_22 (OP894078), Saccamoeba limax 
isolate SL_Uk19 (OQ520144), Saccamoeba sp. strain 
IDL777 (MZ079370), Thecamoeba striata isolate 
THS19 (OQ134482), Thecamoeba striata isolate THS20 
(OQ134483), Thecamoeba similis isolate from the Prut 
river (OL604177), Thecamoeba similis isolate from 
Baggersee Innsbruck (Baggersee Rossau) (OL604178), 
Thecamoeba quadrilineata isolate THQD2 (ON398269), 
Thecamoeba quadrilineata isolate THQA1 (ON398268), 
Thecamoeba sp. strain THS203 (MZ079371), Stenamoeba 
stenopodia isolate UKSS7 (OP375108), Stenamoeba 
stenopodia isolate POLSS7 (OP419588), Korotnevella 
stella isolate KSD2 (ON398267), Korotnevella stella 
isolate KSA1 (ON398266), Vexillifera bacillipedes 
isolate from the Dnieper river (OK649262), Vannella 
lata isolate from the Kamenka river (OL305063), 
Vannella lata isolate from the Varta river (OL305064), 
Vannella sp. strain VLS303 (MZ079372), Vannella 
simplex isolate from the Black Sea (OM403052), 
Vannella simplex isolate from the Mediterranean Sea 
(OM403053), Ripella sp. strain RPL100 (MZ079369), 
Mayorella vespertilioides isolate MV_7 (OP739500), 
Mayorella sp. isolate MY_7 (OP729930), Acanthamoeba 
sp. strain ATM123 (MZ079366), Acanthamoeba sp. 
isolate from the Elbe river (OK649261), Acanthamoeba 
polyphaga isolate AcPoly01 (ON908497), Acanthamoeba 
polyphaga isolate AcPoly15 (ON908496), Acanthamoeba 
griffini isolate from the Black sea (OM522832), 
Acanthamoeba griffini isolate from the Mediterranean 
Sea (OM522833), Cochliopodium actinophorum strain 
COP101 (MZ079367), Cochliopodium minus isolate from 
the Stokhid river (OK649264), Cochliopodium sp. strain 
COP102 (MZ079368), Vahlkampfia avara isolate VA7 
(OP179657), Willaertia magna isolate from the Teteriv 
river (OK649263). All the species of naked amoeba in 
the phylogenetic tree, built using gene 18S rRNA, are 
within Amoebozoa, united into groups Tubulinea and 
Discosea. There are separate groups of freshwater, sea 
and land biotopes; these groups are sister species with 
low results of bootstrap analysis, which demonstrates 
low probability of remoteness of some amoeba species, 
found in different natural biotopes.
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