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W RO RBARE & MR OBER
AHIESY - BEFEZY

Masaki ISHIDA and Satoshi SHIMANO

VRREEAF BHHBHE THFEE

T630-8528 Z~ R 17 B AHH]

DIEBK A [FHEE LS [FHE AR T102-8160 FEITES T1CH X 1 422-17-1

BE

A, RAEDORFETEEC— K AT OB RIGB OS5 T, #&E ROTEERAIFEZ HAEE TR SHIEIC
AT DR EE > TV D, AR TIE, MRAEMTORRET, REDEOZERMENIIEIC bEIL T TVZZE

72N EW S BLURT, BECREIEES THEICIY LT b E RO E
PO —HIE LTy ) A OMEEZA T A ML EBITR LTz. £, BEFOLEED

RFEDXRARF 2K L,

FEICOWT, HfEEBNT B2 DH

FLWEREZRT & L BT, MERMEEE RIESED L5 ROBEREROT v 77— M2 RETS.

[ZC®HIZ

WEER (Frizy vV LY Paramecium) DIEHE
(2R3 2 EFER 7 H ARGE DL RE HEE OXFIREIT Z 1
FTCRINTI Aol ZOHFITIE, BRERKE
ORI ENGFIEL Bl 2L, Corliss, 1979; Lynn,
2008) , LB DNIERERIEFE A - SR OREYERY 72 3L
BRE LT, —EDOMRELIED T RFFAR L2,
IKAHENTC&EZ 3D 5. —F, BARENT
X —EBOFEAMERNRT SN TWHDIZEED ()
ZIE, A, 1989) , wFERY7R HOKEEDERE R

CRFIRFE) O II AR+ Tho7-. F£72, 20004
LLBE, 571 R AT ORFFE S HE Ay JER R S, X
Y (B ZIE, AR, 1981) mHRELB(LL, #H
E 1P (Ciliophora) D3RR DORILN RIEE D5 L5
A RT vy 7 b %L ey B 20X, Kk,
2023) .

I, RPICBT H0FEMITORE, FEEl
KB E, I olzid— s o RIEE o
LETIE, YU ULATEIZILD LT HHEROFRE
MRS %, HARGECIEMEN D AMEIZFIA 3 2 M3k
MEE-LTWND. T, 4% —% > FSNS

(5] 1%, iNaturalist: https://www.inaturalist.org &
BB 2025 4 1 H 11 H) RR&EICE-T, — KDL
MEBFFEOF EEN, 2L OEMITHEIZT 7' A
TEDLX9Co7220THY, ZNETHMEL
DROIRD ST AT O BHENEZ TS Z LI

=H.
GI=]
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XD, ULy s, ALY, Rl BT,
INETHEMECEB SN TEIRITL22DLT,
BHRONFEDRRY A W E WS FEHICT
LT ENDHD. ZHIT, MEIENRE) D B E
TIRAWVEREICOMT 2HAFHEHETH Y, EEHK
9,000 fE (Aescht (2017) I= L4113 8,668 Fli: hitp:/
www.catalogueoflife.org/annual-checklist/2017 i #& [
B2 2025 4 1 A 11 H) =HET 280 EHRMEE RS
DEHTHLHNPLTHLHD. ZNETHREREHOS
BRMEZRR L CE 2 RAEAEME®R Y — N (B,
1995-2018: http://protist.i.hosei.ac.jp/index-J.html  f &
Ml%e 2025 45 1 A 11 H) &, 1ERRE Ol A 1
oMLY, EHRAEEL TS, 2ok
D, BB R EE M 2 N2 DO FE Ik
iz e, MEROREKLREYDL L O
DEERROWERET v 7T — N DT LI, MER
O e PR 2 R D, R ORI FHHE L HF5E
DA T L TEHETHD.

Z ZTCARTIE, HESHIIEE) CTHEICERY k
T ONDRERHGEIZOWT, HAGE TOIMEZ BT
LIDORREEFERLL, YU LEHLIZ, —
B2 REGEZ BT 5 & L b, —#MRL,
BRI HEEO#EMEIZ, 4% —x v MIESIT
TI7RATEDLLEIARGRIRLEZ (F D K (-
6) ZfILToHDHDT, MY FER G OBERIZ
BT TWEEE W, 2 E CIEMEREORE
DIZDDRFER, MTLOREEZTLINTTHOD
%, FEETL2EHT (B 21X Lynn, 2008) , #]F
FIIREREZ 728, £ 1 EZNbDOMRHN
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IFEFE CTEDPNTCRBROBIRIZE DN 5.
FEHEDO SR BN T TN 20,
T, IS ZITFANSN TV DHEE RN D L
MR (F 2) &, TEFIERESRTWDE
WOSEREORE: (F 3) , LT, HEEETO
AT O GRARTZ (BB RNITETE S5 ATREMED
&6t@%%zigemz%)%%ﬁebfrb
7w (4. B, 2EETICAEREHEICEALT
HR 6 ICFEE O, TIDOIEARW I ER AL
THIET, ZOFMDBEORBENILND Z L&
HFFL, RFPEOYTE, HmE, —RKOEWE
WFEMRIATE2Z 2B E LT,

¥, AFTIE TE L, RIS EY E’Jiﬁ
sk (31 2 1XHk & 2L P9 Ciliophora, fﬁﬁi% =

ﬁ TSRO THRIR) 2EET 55688, £2
’aiﬂé%ﬂ%h@@z%ﬁ ciliates (& 5\ ME%E

SPFERE = taxa, [FIHAHE THER) &) 2 2OE
%Tﬂﬂw%ﬁ’bé EMBDH. AR TIIHREDOEK
THWTWA.

1. EFEROHE (V7Y AT OH)

HE BB, BRICEEOME (cilia) 2FH,
A OEE T2 b DI D IRAET D AkE
FEDFEE L, MR iﬁﬂﬁﬁfi?ﬁ% GIET ihavde
fEah) N"AFEET D AR TIE YUY LAY
Paramecium caudatum Ehrenberg, 1834 (&5 1 :
YU LM YUY LAVED YUY LAURY
Z BT, #RE RO OREIZ DWW TR
5.

Al
(anterior)

e

(cilium)

Efa
(trichocyst)

DIY—L

(infraciliary lattice)
Shavky7z?
mitochondrion) 2N

VU AVORAKER 1 IZRT. ZORTIE
VY AWK TN ERITTH DL WERK T AR
FRE ORI (anterior) & 720, Z O KM M3 4 S
(posterior) & 72 %. £, OMNHFIET S % FEMI
(ventral) & W\, ZDRCHANIEE Ml (dorsal) &\
I, TABITX Y MBEOLM (right side) & A
(left side) NPFFEDH. M 1 TiE, MlEnc@EL S
BTREDSBE O 2 RERE, 22400 Z 1) 7= bk e CRG
qu\ 72 B AR o A7 A8 i A3 AL T
%. f&fﬁa‘«%m X, BT HUGERES
{2|K75> FHRANCALE L, Il oME2 Rz 5 2 &
m%é. e BEFROAFEE R TR DK

IR DNMERIE, MRS Z DTN DIT
7b>7bwbﬁﬁ“ HME‘H%\ 1&!75%%&%(52@ CIREET
BERICHE DTN TV A BAE NS S, 12, KiEL
7 **ﬁi‘ﬁﬁéhﬂ%rjmm\é%é\%%b, D%
A, MRT S HEREICA > TWD EflrEns.
g e o O B I N TRV AR S N o I S /R
b, 4 SN TIER 52\ (Fleury et al.,
1995; Allen et al., 1990). ' - EEFR OHEEIC
%, 20X BRBRRRBENBAIND D THER
NDETHD.

1) FEpdsE

WE R oMo, AAMFRTIERy.
7Y AT TIE, MR O BRI RIS D D BTEELZ 23T
TRRICMATZIED K5 REERFET D, Zi
Z [ S (peristome) & 2 WM (oral groove,
B 1) &FRS MRS D & &, ZoEA

M 1. YoV Ao 2o
FE, MR O LMD B DOk
FETRLTWD. Mo O#w]
FERR RS O RN R ST
5. MBEUREEES & = 2 BAEL D
FMARNHEEER S NE 1L, MR D o
WZATE L, D B O A8 52

(lysosome) INBZZENLZDLXLIHIITRLT
~ InfERE &K - N

(ac%fifg?ne) ~N (contractile vacuole complex) V5. ZORITHE, Fok and Allen
o - (1988) & %12, BH (digestive
EEAN S rcronudien: le, DV) DLl %7 LT

(discoidal vesicle) N (macronucleus) vacuole, Dv) ®iRfLEE 2 ™
O = IN% 28 W5 A, DV I BRERERERT
=2l (oral groove) (micronucleus) (dorsal side) AT7-BlAZ R L, DV I 23tk

(ventral side)

DD,

AIIBE
vestibulum

w2

W)

!

BE

(autophagic vacuole)

-3

{LiEfs, DV II A ki, =L
TDV IV 23RO/l Z Zh

baccal cavity)

OffEE

(oral apparatus)

HRRIEEE

cytopharynx

FhRLTWD (F 1, food vac-
uole &) .

(digestive vacuole)

Ll

O

(cytostome)

%O R
post oral fiber)

#RZATFY

(cytostomal cord)

HMAIREE SN E

(cytopharyngeal microtubules)

DL

(cytoproct)

&k

(posterior)

(nascent digestive vacuole)

EH#E

(caudal cilium)
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ERVZAFTET B /M (membranelles) 73 7K it & 2 2
L, & ESHERKEZ L T2 (Ishida et al,

2001). /BEEEIE, 1 F1dH 5 WIEEES OFEE DR
ThY, HEMEL LMEEND. B OEEO/NMEN

HEATEX IR, OB THIEOH~ADN, £
DB BEEREE 2T 500, HiEND RIS O
WICAFTET D 4 FID/NESITH D7 T RL—)L
A (quadrulus) TH L (K 2) . 77 KL— =%
1%, FIEFNOBINHEIEIXS TH Y, EHRLFIX
Z 2 & CHIfROIZE D (Ishida et al., 2001). 2
7 RA— L 2 L0 AU TAKTIE GEERHL, K
2) , MERNELSHA~H TS LoD (AR
A, & 2) , KiROPOFERAIE_X=%F =27 X
(peniculus) 287 4 VX — L7200, AMZH D Z k7ﬁ§

T&ERV., R=Fa T AT 2 FHEEL (HFHB<=
XaT X, BHR=%=2TR) , ZNENN 45
Al
(anterior)
JTEI—ILR

(quadrulus)

HEAZFa5R
(dorsal peniculus)

(vestibulum opening)

RiIE o -
(vestibulum) ﬂggﬂ'\_#’_ljx
(ventral peniculus)
HRAEIREE
(cytopharynx)
HARIREE AR/ NE
(cytopharyngeal microtubule)

(cytostome)

DB

(nascent digestive vacuole)

~— P88/

(discoidal vesicle)

(post oral fiber)

& ® o
(digestive vacuole) ~_@ @ o
900
el =
(ventral side) 'r

=l

(dorsal side)

*ifm
(posterior)

K2.v' v U Ay nEEEE oK. Ishida et al. (2001) OXI7% %
ELizbDThd., ZoEAXE, MIDOHEEBEOILKKTH
v, YU U AYONEFHEBOLEMEORKTZR LTS, FI2HM
e IR GE 0 i/ N o 2 T B AAE &\ o 2 B N IRHE S R S T
. RO AR CH 2 M/ e, EPERE, HianEeE
EMUNE I X 0 TR, MBI TR O O E AT 5.
EAE10 pmiE & OFTEER N# A > THIEIC Ao T2hif1E, K
WELEBITAENDZ T FA—L % (q, SHIIESIZE£ LT
W3) EiEiE L GEHERED , KEC LD 5K & A0
WO ERED. KIZZEOEE 2 £ORX=%=2F X (dp, vp,
FRITBESZ2E L TWD) @@y 528 (BAERMA) , <=
X2 T AT T RIL— VALY ZA NRBRESTHLHT-D, Z
N7 4 F =L, KFIIER SN, KFEOHPH TV
Zlici s, RN THMERNHSICRET S EMRn 5
DS, HAEEHED LA D X901 L CHIRR R ~E X
nNopZElns.

DN DR S I, SF/NESIORIREIZ 2 7 F
V=V R L HARTHRG. 20 8 ML TO T 11
Z—TEHZERL TEBY, YU AUNERER
# (filter feeder: Fenchel, 1980) T&h 5 & L HPTLL
Ths.

2) &l

X 121, Fok and Allen (1988) #&%&(2, &
(digestive vacuole, DV) & Z4LIT & 5@4‘@{%{ kit
ZoR LTS, DV LIZRIZAOERE, DV I 13EE
PE(LIEFE, X 52 DV I 23H{kisfe, &L T DV
IV BRI H 2 Bl Z 2R LT 5.
M E D BAREIZALE 3 DAL O (cytostome) D7
T, AIENHEESES (cytopharynx) 237 L T
W2 (B02) . AR AR EEES 2> © L3 e i B
& (cytopharyngeal microtubules) 3Rz HifR/E
HIZHONSD., Zomuhg BiciE, ot
L 72 D7 /M (discoidal vesicle) P& IZR
fa D ER AL IZ B o 5 R PR (acidosome) 75 2454
Z2 I AU, Pl mE BE S o~ [ T’Cﬁ‘ﬂiﬂ’ﬂgﬁ‘% =
(cytoplasmic dynein) (Z & VD #H [T AL T W» ZD
(Schroeder et al., 1990). FJ/&/]~ HEZP#EHH’WIFE%
wT%@ﬂ®ﬁK@é¢é:&Ki@ﬁ@ﬁ@@
FEQEINT 528, Zo& & Bk L7zaiEe Az
fFET HHEEIC X0 A UKD, MIENEICE
Bl - THIE 0 O 2 AR E A~ S 85
Ll d. bORBREMHIERAKET DL, WH
BRUE, KOBUNERE T 2 % 0 EHkHE (post
oral fiber) LABEIL, Mz OHE, Bins L

THIfRE R~ BEHT D (¥ 2) . ZDOFRFDA
E— R 20 umisec & IEHITE. 1 O ERHEHE

FIZiE 7 7 F > (actin) ODIFENRBRINTEY

(Sehring et al., 2006) , 77 kAL L RDIEH
ThirEEZLNLTVSD., ZH LT EINZE
faix, {#HE E DV I (digestive vacuole stage I) & I
s,

ZO DV 1IZiE, M EEm g T
& i“hm\t@ﬁéﬂ’mw% LTW523, DV Ik
% 14 pEIZE, BrERSEET 5. BRI
R A 7 m ]\ > 7R > 7 (vacuolar type proton
ATPase, V- ATPase) D534 L CE Y (Ishida et al.,
1997), Bl EEMLT 22 L s (B ki
B) . ZomitiERicd s elAE DV I (K
1) LFESS (Fok and Allen, 1988). FEetEMas @&
% EATCHE, MBI A 7 VBRTH DK
DO (budding) NElEZE IS (DV ). B A X
Hcd Lha < 7e v igftfe (pH<3) L7z DV I 2
HlE, SHICEBHEROY A 7 VBGTHHIED
HZENEIZ S (DV I, Allen et al., 1995) , <°
23T 4-8 3#2I2iE 1 kY VY — 2 (primary lyso-
some) E@EhA L, DV I EFEEND AT —T~ &
BT D, ZORAT—YTIE, VYV —LDiEL
LRI L0 MIAE2EZ 2 GH R
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UnfERa Fl

(contractile vacuole pore)

HRAEAR

(plasma membrane) WINEER
microtubular sheet.
. ». > A'-’-,‘

TAL—TYRRKR O —L

AL—RRAR A —L

(decorated spongiome)

Urffaha Fl

HNER

(microtubular sheet)

S

@ (collecting canal)
Shavky7
mitochondrion)

(contractile vacuole pore)

AL—RRR DA —L
(smooth spongiome)

FAL—TFYRRRL DF—L

(smooth spongiome)

7K“’é

B 3. Y7 U AVIHEI ORI, A, Ishida
et al. (2021) @ Fig. 6 KL L1=HDTH
v, MR OME O EZRL TS, B,
S A & LSUHE e FLARN 2> & IR L 7= 4k 1 % R
LTW5. YU AT OEHERES KR,
IS HE e L, SR A, OBCIRER, B K, A
DA—RARARVF—h, FTal—F vy K2R
RV —h b Vo LEfEEN SRR S h
5. 70 TRI BT, Tab—T v RX
R DA — LWL E RS TR TOMK
FRCHEIN (Ft) , 7aL—F7 v KA

UnfiRe

(contractile vacuole)

) . Wbwd 2RV Y Y —LA (secondary lyso-
some) DAT—VThHDH. IHIT 820 77z
VY= LEO Y YA I IVBERNBERI N (DV
II-1V), DV IV & U THRIZEIRENT K 0 il i i i
ERIE T AL, MERRATRY (cytoproct) (ZAFTET DU
BICX iR END. DV IV O & AKALPT o #
JBE @A 32 2 Lok, R rmiaost
Wikt s s, oA 7 E, §030
NEH 1 RBEBRECEZZZENmLNTND
(Fok and Allen, 1993).

3) UE e

B4 3A 121X, WGHERAE A IR oM O & 7~
LTW5a., KEOHERTHDL Y VY AT,
OB R MGERES I EE IS, YU
LTI, B2 8 OUHE A AR 23 M O Jif
& BImlzEznEh—>2720Mm L TnD (¥
D . ®s, 1 ELrBlgEsningGatd o0,
O OWFEIRE S RIT, K Z U (Allen
etal, 1990). —J7, 4{EHO/NMREY 72 UEIAE G A
BIEINDZENRH 5. TIN5y 2
\ZHESL o T, INERESRPIERINTZ/ERTH

(decorated spongiome)

(collecting canal)

Ry Vd—riZiFma e F R 7R
DAL TWD ORfa) . EREFICE, &
FTI P RUTRHMHELTNDDH F %
D—DOThHDH.

% (Allen et al., 1990). ' 7 U AT OHifa/»ZHE
WL, AEEEE OB G X 72 FERICHIRE D5
UL > TS SN D08, W IAE A 1R o £ 1
IR I D E O BRI W TRIZE SN D
(Fleury et al., 1995). %7z, WHElESIKRDE D IZ
I, BN Fa s R TR0 T 52 L3
HAVTUV D (Patterson, 1980). ' 7 U A OULAEN
BWERITEROBEEE DR IND. Zb
I, A RICEY L hE ofd (] 3B) @
AN AR A B A U 72 G RafL (RS 1 um)

Z OE FIAE LR & 26 4 1 0 33 I I,

Z L CUUERAL OB NE NS S D 8-10 &
DWNERE 7 L—hE LTRSS
(radial canal) Tod 5. KHAEIL, DGR FRIER 2N
iR & FEHE 2 AR 0 K TICIRES (ampulla) &, Z 4T
DIRINHEEKET (collecting canal) , HEKEH %
b PHTe A L— A AR VA — 2 (smooth spongi-
ome), TLTCAL—RAARY A —LEEHITHE
DAL Tal—7 v AR YA —2 (decorated
spongiome) 7> HAERL S AL D . A B SOHUIRES X,

FEHET 5D L E 40 nm O/NEROFEE, TRbb
AL—=ARAR LV F— N EREROEREIZENT
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85Y—< % il'l! iRl 4. VU AV

; (parasomal sac) (plasma membrane) E o FE (fifF Wik
b BRI > - O X
(anterior) (alveolus) Ry ) - = 1[% 2
TETFSZ LA (pellicle) 1%, Lynn (2008) @
@ (epiplasm) Flg 4.11. %Z}%L:VE
(ciliam) _— AN BRLZbDTH D,

(longitudinal microtubule)

BMOME & LT,
Allen (1971) &%

S B TR T2 &
,,--f/\ 2BV, ARO[

bt e PO o]

g

27 )3 HEMNE 4 L
FRETATEM \\\ s‘] (basal microtubule) G e E T1EIJ
(kinetodesmal fibril) \] i\ k fo‘f 6 ct 6 L:@EIE: L
| s E( " T3,
FF YK | (transverse microtubule)
(kinetid) HEIMA "
(kinetosome) :
BREMNER BETHT (posterior)
(postciliary microtubule) infraciliary lattice)
ik L ik

plasma membrane (ciliary membrane)

(anterior) m (posterior)
HRaE je— HHEE e

(epiplasm)

Rk
(alveolus) 2 -\ e 2 ‘
HEEWNE — (septum) I 3 oy
(longitudinal microtubule) (pellicle)

HEMNE T

(basal microtubule) ¢ Y : . P

E£8
(trichocyst)

TJILTHE
(Golgi apparatus)

B 5. Vo) AVEEORAR (thim) . Z oKL, BAE (1989) X 126 BB IERK LTz, RE Ot im0 %
FRLTWA, MFBEE FIOEMREIMVE L, OB FICEZ S5 XARME LTS, F7-, MO O LM
T, BEEIIARE RS LS ICHEB LTV, TS RA0 RIZIIREBNERNBZEINS. 2N OE LEE S O -
BRRY I LTHhHD. £, MEBOEBOLE/NENSIE, 3 b7 A<M ORTIHET 5 B L, #BIEE O
TN, RT Y=~ BTHALET D, SHIHESLC N a v A MOMEKE Y K 5 ITHE TR FR/IFEL WA, Him/Maik
L AN DIKROEEHEEL, AP0 RN a3 X MEEIC L Rons.

A, —F, TalL—F v RAR I — AFEE

50 nm O A ERRA R ERBETH 5. - T 4) MR E
I HE R S RIE, EA 40 nm DIER TH D INHE Lynn (2008) DFig. 4.11. ZZE /e L 7= MR

fel, RS, EAKEHLREOAL—ARAR S VA — BOMAMAZK 4 1277, MiZs0 5RO ICH
L (%3, fkfa) SEZE 50 nmOT Al —7 v R TALEMIRXTHD. Fiz, Allen (1971) 255
ARV F =5 (K3, REa) &V 2fEONR 2B T#& 1 (infraciliary lattice) % 2 & 1z TV
AR THER STV D (Allen, 1995). EAE 50 nmdD 5. ZORITITAIEO S h o T BRI AL E
T alb—7 v RAR VA —LDOFREIT T L, £7, 1| AoEE/NMETHEKIND “E/F
Ia N R T @B EILSMT S (Fok et al, *F > K (mono kinetid)” 757225 ZFOF 3T ¢
1995). E£E 40 nm ORI, 77 T7HRY 0N (kinety) BN TW5D. 327 11%, MOE
BEIN DA, BIEICIZOA L7ew (Ishida et al., 7 AN H#E e 5> TN D 5121%, BA (1989)
2021). D 126 ZZEINER L T MR L& O e 2 7~
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LTWa. |5 TE, —SIOFRT 4 1200370
NTWn5.

MEE B O FI2iX, MR RO R e
AR (alveolus) MAFFET 5. Rk ITM0fa e T
WZEYA 7 RIHAT 2 RIFER IR DOEREETH
0, IZIFMEOREEDA TS, YA 7 2
3 B 2 D481E, FEEE (septum, 5) Tkl
BINTND LD ICBIESN DD, RBEEICIXZE LA
FETDHZENRMEN TS (Allen, 1971). i
B IZFH HEEN ) D B s i CTRLEE S 2 i/
{K (sarcoplasmic reticulum) Z7ifh S5, 7z,
RERIRIZIE, Ca®' A A U AEIEICE R S T
HZEMAMBATEIY (Stelly et al., 1991; Plattner et
al., 1999), MR D 7V 7 LPREEFHEIR, UTHE
WALE T D EAL (trichocyst, X5) O 7 V4 A
h—3 R (exocytosis) ([ZBb-~TWNDH EEZEZ LN
T W % (Plattner, 2017). 7¢ 3, Harumoto and
Miyake (1991) {2 &> T, BEDOIEFIHHAE K
T2 BHAEEERE & 72 > TV D ATREME S VRIZ ST
D.

JORARDE TIZiX, =& 7 F X (epiplasm) 7317
T 5. EFEBECITEFHEORWEL LT
BEShon, THE7 47 Ay MEOZETZ
A X (epiplasmin) 7> HAEAL S AU D MEHER D2 >
N — I EEER D, MKW TR RO
INH— BT L TV 5 (Nahon et al., 1993). =t
77 ALFHEOTREEFICED > TN L HEX
HILDHM, ZOERFNOFHEMIAHATHD. 2,
JR R & =& 77 XA DML, #EERUINE i
(longitudinal microtubules) 7% 8% 41 5 (Lynn,

EIE ]
(anterior)

1979; Junker et al., 2019). Z OfU/NEX, MO
J& Z MR o Bl 5 i o CTRE D UINE kEE T B
5. X 5T LAY 7 b (pellicle) &9 HE&
%, bRl U7z fmpaiE, Rkik, — e 77 XAk
B, MEEM/NEMMEEZMZ b0 THY, M
DIRNEEBONEDO LS & THD (K
5) .

fE D ILJE/IMA (basal body or kinetosome) 75
X, EEOBNEBRMES T X N T X~
(kinetodesmal fiber) NIRET D. 6 1Z1%, #WE
EFEIER/MED W OB 2R LTS, X 6
I, MR DR EE A R T D XD
BITHI DN TV D, ZORTIE, MO RTS S
&7 D

W (cilium) 1%, 9 >D 2 HEHUNE L 2 T
DI/ NENSRER S, Thz 9+ 2 kL
S oD A NEE, HOLEE & ORTHRESTIR A
R—7 (radial spoke) |2 LV HFESNTEY, Z
DOHEED IR > TS, F72, A NEND
IXBED B /NEIZAD > T, WX A = (inner
dynein arm) & 4MgE4 4 =2 (outer dynein arm) 7%
ZEHLTWD., ZOXA = EMUNEL DRI
L VEEES NG R SRS, OB
BIEIZ 1-9 DFFBRDOTHNTWDHR, 5 FHO
A/NEL 6 ZFHO B/IEMIZIE 5-6 7V v (5-
6 bridge) 2MFIEL, Z OMEMRAYHIFR AN E O i dh
(R E =B 5252 L0, MEBORDITIX
AR ORISR 2 & Il m T e s Z & b
72% (Lindemann and Lesich, 2024).
FEIE/MEIX, 9 D0 3 HE/NEIC L D RS

Aildm
(anterior)

FRb TR
(kinetodesmal fibril)

X ) il *ﬁﬁﬁ{l‘%
5-6 7'J.'y:) (central shoath) (transverse microtubule)
(576 bride) EEEBNE
%Ocuﬁ %OO%? (postciliary microtu?ule)
%%{ . UbrSINT
o

(radial spoke)

FIMgNE
(central microtubule)
=

(cilium)

& im
(posterior)

‘Jo%jﬁn AR—

7 1 o

SO L

5 000 0”00 N oo
oc' 8078, &'A 8 e (spoke) 530"%

PRRE R A A R o
é: 08 = %hDDL
oot A-C!) )jj_

(A-C linker)

HEE/ME
(basal body)

E30]

(posterior)

6. ML ORI/ MEORAK. BRI/ NMEOEKIXIL, £1E 4 Lindemann and Lesich (2024) <> Soares et al. (2019) %%
EIHERR LTz, MBRPNE D B2 B B E oK 2/~ LD, Fie, MBROREESIER o BilZ, S T s

2% & DITHIE L TV D, SRE/IMED B IRAET D RBUERUINVE,

HAREHNE,

ZLTHRER M T ASHHEOREZ R L TND.

A, B, Cif, ZNFNA/NE (13AKADTa v 74T A bR END) , B/IVE (10KD T v 7 45 AL " bHk
KEnDd) , C/AE (10RKDTa b7 4T A "R IND) 2T,

18



REEY £8% 15 (2025)

, MEOBZIEE 2 BIEIC 1-9 OFFB2T 5
T % (Soares et al., 2019). fifl x @ 3 EH/NE
X, A-C U > 5 — (A-C linker) &\ 9 #1E|C &
D, A/NEELHEEET S C/AVERERESNTED,
FREMICZEL STV D, FEE/MEIT 9 + 0 &Y
ZREL, FLMNEDORTEZRS OO, TOH
DN 9 KDRAR—7 L b T ANT I BHERLE
WD — MR A — N EEZ RO, £z, 4 ZFHD3
HUNE DB IE, BUEMUNE  (transverse microtu-
bules) 7% JREL, 6 & 7 HHO 3 HBUNEND
%, FRITAVHERNIREL, 61 9 FHD
3 EM/NE B IE, BRERUNE (posteiliary mi-
crotubules) NIRET DH. ZHHIT, 4 DPFFRERX]
THRAE DI, THRICEEINTEY, BEMK
NE A O R &V EATEICROFRT 4 %
THETDH. 3 b7 AVHET, MR EZ R
MHEEETHY, Mo R FRIZ®: 2T 112
> TR ORI IS EL R L, 5027789
IZ 23 KOF R b T ASHHMENER D & 5 I8
IS, HHREMUNE XA S5 7 RS A Do
TR L, WORKEK/NMEFIEETHEST S, £
7o, FEIE/IMAD & AL, MU NE
#E (basal microtubules) @lEEZ D (4 4, 5) .
ZOWUNE L, REERUNEHRERIERIS, Mllo K
WA IR > TELMMINEBETH 5.

#% 6 L o0 M M BT DA TN T Y — < 3
(parasomal sac) Al d (K 5) . Z DO
X, ZREENOER TGS 88/
(coated vesicles) (Z #H %5 9= %5 (Allen and Fok,
1993). #EBEAICATIES 2 THlla 2 Ic B Z: &
naH. BIERICEVBRVIAENT-WEIR ~T
V—<FEPITAD, NRNT Y —<ERE I
DEES I, FIl— K Y — LA (early endosome) &
AL, N TEM T FY—2L (late endosome)
ERC, Bl Y Y —ARTHIESND Z L
Eeb. LT O —oDOMIBBNEIERTHD
H &M@ (autophagosomes) &N CTHBIE X5

(1) . BRRIE, foEbEs ey, —&
DIEICE VIV PHENL DRFHRTH Y, REIZ

o MIRN/NGRE WX, BE, LAt Ry
V—2Xh, T b RYTE) ZANEINTWAS.

FRICHUEIALER L 7o Ml 2 < Bl S 5.

T T# 7 (infraciliary lattice) (X, B/ v A
fa e MEDIHEMEMHE TH D MU o (centrin) &
TOMEEBHEIZL YRS (de Loubresse et
al., 1988; Allen et al., 1998), FEE/MALX Y TJE Tk
TARONE = BB LTND (K4, 5) . K
IMEREAE, Z O/ Z — L ORICAIE LT
VW5 (Allen, 1971). At B A k< A Spirostomum
BRI D~ A 4 — A (myoneme) b F 7z,
i b U PR & R EROGE R R T L DM ERR
STV % (Lannan et al., 2024). #E T 113,
A PES Rl OMBEIZ B D TR LB D 40 L2 WK

WotgiEL 720 (K1), ZOWEL RSN
& (cytostomal cord) & FE5 (Allen et al., 1998;

Allen, 2007,  https://www6.pbrc.hawaii.edu/allen/
ch01/26-pm.html  # f& B B 2025 4 1 A 11
H) .

5) JREHIRE4E

B R oMBofEEx, FRLEZX 5 ICu®
JEIZHFHBAI 72 2 — R BN b, EAIEXS
RoOE L RS, MaETm S %, EEE s
Wo -2 > TWA., FNENoN—2 %
ETHEHLELGFEL, TNETNOLFHN, H
AFEORREICL - TIIHIBRERLR D SETE
HENTE7Z AfTix, 29 LELAHoK—1b
ZXD oo, £ 1ITHEICHOONIZL AL
THI LM, BRMIZT v 7T — b ERTE
WMAEMZ - CTE LD, £7-, ZHFE TITR
INDZEDRNSTEARRBIFET DM, Zhb
LFFELTHR LITRLTWA. W, £ 1 OFET
%, A IE (1995-2018)" 1%, A4S WY —
INOFEY N —DVINZEENANN—V T EfEATE
D, BAEICE o THEECHARENSHTX
XIOITERE L. AT, £ 7 A MEHWTR
L=, Vo U LATRE DM OMETE R o E 1B
B % 1%, Allen (2007) (https://www6.pbrc.hawaii.
edu/allen/ FFERAE 2025 45 1 A 11 H) (TR
BHRETH D (& 1 OFFR ITIX, RO A 3—
Vo7 ELTND) .

2. #&E P O IR SRR R

1) #kE R C— ) 72 AR

FEW PRIV TSR (rank, category) (7 2
7Ebnd) i, VrxARBOEICKT S
M-8 -F-B-fE 2 L 45 8B

(taxon, f8: taxa) (X7 YV, Z7HLHL19H)
OB E] =& £o, ¥4 (scientific
name) & X Discomorphella pedroeneasi @ S 9 (ZF&
D4 (B4 + /4 = ZOEAIETEA LW
2) ODHEFET O TIER, EERHELY &5
WBERRIZ 8 2 B4 O 2 L b iET (EEEEm
3K 4 B International Code of Zoological No-
menclature 4th edition (ICSZ) @ H &% # &
https://www.ujssb.org/iczn/pdf/iczn4_jp .pdf fx #& [
B 2025 42 1 A 11 H: BWmaEERE#HS,
2000) .

ENENDREFRDAFR, B Z1E, Ciliophora (fik
E0M) IoEE4A = F4) ThORKIFETH
£505, Tha gl L/ T E Seiliate
(s) FEREHR) LWVWIHIFEITIE, HxOMERD D
Wi, BENLIEBOSEREZET. B2
a—>7 7 AHDOA, Buplotida X0 8lE4 (=
F4) THDHN, euplotid ciliatesd 5 V> iLeuplotids
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% 2= o7 2ZDOMEOMMER] L5 EKRD
—ie4E (EEERIY) THWHR..

ST, IR ZIF AL TWDEEERFD453FE
K% & LT, W TIE Lynn (2008) (266 9 D
BEWwEilEbis., ZhzaiARIZ, Adl et al (2019)
2R D TRERMOSEFIRR PRI, Adl
et al. (2019) OARILTIE, FAEAEYRILTIZY 2
XPERE (M2 d) 2aRsd, s (Mg
bullet) O THLZ R LT, Flz1E, £ E T
DIVTWIZH OO ZEHOLHREZIEL, i
NI TW R OAFREZ, o B 04 E[FE
LD R T 7 EOMBN I N TN D, Mk &
ZTOHFNH DIRETEE > TV HEE BT,
ZIETEATWIMIREIZIE, & LAHENIZL
WHE D72, F2, RRTHDHBHEREAL
7= Table 1 (Adl et al. 2019) TiZ, Prostomatea 73tk
QLAY

DX T ENGARRBTIE, ML~ULid Adl
et al. (2019), MLLTF OERIL Lynn (2008) (Z1E -
7o, EBITREZ 2 (2023) O FRAEA Yy FE
# OO HWELMOEH I ONTEIEERESRL,
FiclcAKfoFzR 2 &£ L TORLT.

F 2121, Adletal (2019) (IZfE> T, MO
W7 L —R32%RLTHAS. LL, ZD9H
Z A a)r 4 H—H Lamellicorticata 72T 1%, #+*
3LVFE 4 TIEHEELTWDS LI, 207 L—
FANDOU FA M=l (R 2) 2"BAYT 4 =T A
J& Mesodinium % 7 L — RAEBIZBRTIRREN I
TV 5% (Chen et al., 2015: 3 4, 5), (fkil, 7 £
Varvs 4 A—2OEBR) . REOWwmILRET
HARZ U— RATHEBMICHER I TN
O, BFFSTIEZT AV anTs o h—F3EH L7
W E L,

BED L Z A, filcarr 20BN TWS
TR DEBRRENTWS DL, EEER 2
DT —H ~_—Z World Register of Marine Spe-
cies (WoRMS: [H[E EFEAEWREHE) (WoRMS,
2025: https://www.marinespecies.org/aphia.php?
p=taxdetailsand id=11 H#K&FE 2025 £ 1 A 11
H) ThaLEEDLNER, ZOF—FX—R|1kE
BEE I SN DO EEO B A#ET 72. WoRMS
O H 7 HIEIC O T, Ao T L9
ICRE LD TEE SN, 2B, R web L
DT —H X — A TlE, Aescht (2017) (URLIZ L
) 1%, BEOarv e A0 TV HIKRSR E
FEBRDOT, FRAICIFERE L TWEE 0.

T, SHEFNBEEOOMRE TS L, ER
%, MO BEERANE LW EFOBEENL, ¥
ATEAREZETZEDNHELNE SN TN D,
WEIITE A TEARDIRECHM AT~ DXk L
Oy, EHESmAHEKN B2 E, BIEOH
4 W& OfEHE, B EEERERS, 2000
(URLIZ EFD) 5 B9H - ¥§)11, 2013; HAF - A=87,

2018) IZHITHEZ TV o= Z E MRS
TW 5% (Aescht, 2008). Warren et al. (2017) i%, Z
o MmABKINCE T 2B RIOMEEZ £ L DT
WDHDTHEIZI TN,

T, £ 3 CEHMERAMOEROERICET
%, EEOWL DOORREREFRERINZIH > T~
oo R 30OKE 2 5L, £ 2 MU EOSKERE
EHREHLEZLOT 11 fMOERE Lz, £
Yo H——r =P —I2 L5, SSU rRNA &
B2 PSRBT A Tl T\, 20
H1Z, Gao et al. (2016) DT THWSHLTZ 14
DR, S BHITHIT Zhang et al. (2024) OfEHTCH
WHALTZ 18 fDOARRAZELE L7=. Gao etal. (2016)
%, SSU rRNA i#fz 1, 5.8S rRNA i#fz 1, LSU
rRNA (Large subunit ribosomal ribonucleic acid) &/
¥, o-tubulin BE{xFESI, £ L T, a-tubulin® 7
2 BREEA R & & W TR M T b LT
Zhang et al. (2024) TiX, FT7 227 U7 F—Lff
Hric X 0 RT3 T o,

7 2 B O 31277 L72 Lynn (2008), Adl et al.
(2019) THWHNTZEZRD 11 M, ThZho A
RE 72 FE Y, +8 - B (2023) 2 25T
TFET-VWD, RIETIE, T ool
3 OD7 L— RIZHOWTEIHRHLZ LTIz 72
W, ZAVanT 4 =204 D 2 o7 L— R
IZiE, BUED L ZAGETR T 7135260
TUNRUD,

(1) SAL Gentekaki et al. (2014) (Z7 > 27 72L) : %
NE THEERMTIL 18S VAR Y —2A RNA #EET
(Small subunit ribosomal ribonucleic acid & {x= 1-:
LIF, SSU rRNA EfxF) OIS &> TH
FEBIFR TR ST & 7223, Gentekaki et al. (2014)
%, Ml Tttty —r 2o —%2 HnC 11 fE
DOHEEHR DO mRNA 725, 158 BE 7L 42,158 i
HICHASL T —F Y FEEE L. 16 FEOMEE
H, 4 EOMRMEER, BXO 9 EoTEa T
7 W ORFINTHERNS, A NTI~vraxXT L
7 —ZHPNIZERE R 7 L— R H D 2 L HRE
S i, g & M Spirotrichea, > E HE fiil  Armo-
phorea, U K A b~ il Litostomatea O §H L7 %
EoTIZIDI L— RN SAL 4Tz, &
7o, ZOMNFERICEY, FTEREE THSD L&
Wit CchH 7 N7 v T H Protocru-
zia &, WEEMNGERSNL, #E RPN ORTE A
# (incertae sedis: AL FEREN IR E » TR WG
HNWCHWD Z 7 VEET [538 EOALE D R HEE )
EWVOERR) L LTz

(2) Lamellicorticata Vdaény et al. (2010) (7 > 7 73
L) : Vdacny et al. (2010) (%, #ZF#Hi Armophorea
&Y MA M~ Litostomatea N ERLT 57 L— K
%, JERBFHIRAE & o0 T RAEIRAT I DN T T A
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U a7 4 71— TP Infraphylum Lamellicorticata
EER L. AFOEMIT TEIROKE (lamellate
cortex)| T, AR mMIEL BEHT 5K E (cortex)
WD % FEM/NE (postciliary microtubules %1%
M) DR T RS EREE Lo L%
Mmbfho 7 L— RERFISND. fii)7, 18S rRNA
BIETFOGFREMTNOS, AV aLT ¢
T —ZITHRARE L LTSRS L7 (Vdacny et al.
2010). L22L, A TIEHPOZHICE 2 ITA
e, BIIETIE, AV ans 4 h—4D7
L— F2AWNET2Y bR b~ (£ 2) »6EE
H Cyclotrichiida 28, 7 L — KA#D AV T 4 = A
il Mesodiniea (& 4 ¥ 1) ([CBEIT 5 Z & MRS
X TW5 (Chen et al., 2015) (&) . Vdacény et
al. (2010) O RMAHTICITEBH IXTE TN TR
MoT=DTHDN, U A MTHl B EOME LA
PHZ LD, TAY AT 4 —FiETRED
7R ETHREMAICER S TW o, Bl
FERTIET AV anvs ¢ —FIIEH L7220 GEHR
EFELnEEbhb.

(3) CONThreeP Lynn in Adl et al. (2012) (> 7 72
L) :SSU rRNA Efn+ % H 7o RREREAT Ol A
WK o THEMAENDIRELTZZ L—FRELTE
FI7z (Adl et al., 2012). /LR Xl Colpodea
(C), B Oligohymenophorea (0O), 7 A 7
[/ ] Nassophorea (N), JEIKNHEEAT Phyllopha-
ryngea (P), FiiF1#il Prostomatea (P), 383X UN7' 7 ¥
4 &7 #il Plagiopylea (P) DAL T % & > T CON-
threeP & L CTA4fHTF 472, Cavalier-Smith (2004)
L, 2?07 L— FIZ M Infraphylum O 7 > 7 %
- %2 Ventrata & 4T, EREFHICIERERIZILATR
EREOHFIEE TR LT, EERIZITEEARE
IXFEAE L7222y > 7272 % (Lynn, 2008), HLLE L2
L — K CONThreeP &\ 5 FERRS—XITH 5.

@) VARZL—7 1 Adl et al. (2019) (DHEEE) T
%, o=y —r oY —itkoT, £< D%
FARETIE SSU tRNA BB FEH LG 6 TV
W EN KB TH o2, Z D728, SSU rRNA
B TERICE > TRBEIND 7 L— R &R
ELTHWEZSDZE Y AR Z/L—7 ribo-group & &
T2 (FE 3, R) . F, IRHEDDVIEE R
ThHN, nbx 1 SO LTELHI5%
Binolztb Dl P OIER (3% 3, P) 8o 5
T2 (Adl et al, 2019). BEOHFIETIE, 1T&
Ao E DR BT REFRE R ICHR < AT B
TW5b. LaL, fIshE, SSU rRNA & fs 1-El 45
HFWICE > TORFEEMSTOEND TURT L —
T E LTRSS, oD TURTZ Z R
riboclass] & FEIX LA, U R T T R 1%, #%H
Armophorea & 77 X4 ¥ 7 #il Plagiopylea @ 2 i
T, I b 3 REREFEFNICHEFEIREREE

7 g =7 =

(synapomorphies) (=1Ll DO AEHIFEHE) X R D
7> TUNeWy (Lynn, 200872 ).

2) Gao et al. (2016) DT THW L2 14 MK
-

R

Gao et al. (2016) OfENTTIX, —i%H972, 11 HlOK
R, 3ODMEMAT 14272 (3, #£
4) . 3ODOMOEEIILL T D LEBY Th 5.

(1) A YT 4 =1 Al Mesodinieca Chen, Ma, Al-
Rasheid and Miao, 2015 : A V7 4 =7 LJF  Meso-
dinium OFKE BIL, MFEMAED O EWMHEIZIB VT
FEWICEERFETHY GRAKICHAER) , TR
W OFRNTLH D2, ZHET SAL WO
ARBHEE (incertae sedis) & S AU TU 7= (Adl et al.,
2019). Chen et al. (2015) IZ % T, SSU rRNA jif
LA DO RFIITIZ L - T, BRICMNL LTz L—
FELT, BIEHELS, 1 IF~vr/mX 7L
T—H2HEMONTY, HIER7RAE STV SERE
ThsHZ ENRMEEZHI, [T Chen et al. (2015) @
WEDOH T, AYT 4 =17 Al Mesodiniea 23HE5S
Iz,

(2) v K7 v 7 #il Protocruziea Gao, Warren,
Zhang, Gong, Miao, Sun, Xu, Huang, Yi and Song,
2016&, 7 7 25 4 = v A Hi il Phacodiniidia
Small and Lynn, 1985 : ZEN DS HFEICFTET
HIEIE, 1 DT THDH. T, ZTHET 2D 2
Doy FARE D RAINLELE, TR DV < JE TR
SN LlElehr o7 (Bl Z21E, Lynn, 2008) .
B 21X, EEMOEERVE Th 2 KARLE R
DR (replication band: £ 1 &) %, £H
OO LR-WICHBEb LT, G0N
FEISHEERMIC 0B S LTV (Lynn, 2008).

Q-1) 7m bV TH e N7 YT HEE
WICATE I 5 Z e oW T oM, “a b7
U7 B OWME TR (infraciliature) (ZJE I & 5 D
B D KB 20 & 9 BF=> (Song and Wilbert,
1997), fEEFEAED 2 pEH O T—RAYIZ HBL
TLHLFRDNY—LOEAERBRT T v L
AT FADOREHTH D LD R (Foissner,
1996) 72 ERHDH LT, THOITEEMICAD
nwv., L, ZoX)ICHEMTons 7o
AT HIEL MOLVNVTERT HETIC
X, TNETEEL o7z (B 21F, Lynn,
2008) .

L L7223 5, Gao et al. (2016) D AHARMT Dk
B, 7a NIV TREPMSIO V7 L— REERKT
HZENRBEINTTZD, Ta M7 YT RN
ML TTIRE SN, 725 Gao et al. (2016) OFEMTHE
Rix, 7o b7V TN A v TIv XL
T —HHMAONEHTIEIHH DD, TDOEELR 2
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207 L— K CONThreeP (2% SAL IZHJE S 7200
(EHTHE R L T, WIT N DOIibkEEIZ 72 D)
ZEERLTWA. fil)7, Zhang et al. (2024) @ K
TR VT N LT OFRERTIE, 1 87+
Xy L7 —XMOMkEEE LT, RA MY
VAT A~ b7+ LT EOFMIZAEL, A
Y hI=raX LT XM L—RIZEX 2
GENTVAR.

(2-2) 7 7 27 4 = v AdfiffiSubclass Phacodiniidia
Small and Lynn, 1985. (Shin et al. 2000(Z & 52 %
PR — b, Gaoetal, 2016): 7727 4 = LH
%, BMAIRMLES T NIEFIZEH LW TH
D, WEIZITEVE, 2EM Heterotrichea (ZFTIE
T 5 & BT STV (da Silva Neto, 1993).
Small and Lynn (1985) I3 EMNIC 7 7 27 4 =¥
2\ HPhacodiniida Small and Lynn, 1985 (-iidaT® %
ZEICEE) OBEKRERELE. LA LEY,
Lynn and Small (2000) TiZ, 77327 4 =v AH
X, A FI~7mX 7 L7 —ZHORNT,
FTE 72 L Dsedis mutabilis [ I 25 /[REMHED &
HNLE] &gz,

Shin et al. (2000) (Z £ % SSU rRNA i#fx 11235
SEADGFRMHETIE, 77237 4=V LH
0, EEBMORIALEST D Z LPRREN, 77
=7 4 = U A M Phacodiniidia @ #r i
( “Phacodiniidia Small and Lynn, 1985 in Shin et al.
2000) MHEEEI7Z. Gao et al. (2016) DFEFIL,
Ty ar 4=y LM EEMOROME TH D
&) FRL A AT T

3 # V7= bV 27 ZAH Cariacotrichea Orsi,
Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C.
Taylor, G. T. Taylor, Vd’aény and Epstein, 2012 : 7K #¢
RO ) 7 2ifgsh (Y 7, N A
T7) MOFBOSERE L THELN (Orsi et
al.,, 2012). SSU rRNA Bz ORI L > T
FERICMNL LT L— RTh D Z & DI G 3L
NTrREINTZ., £, BRERFICH, AL
BRI £ THON D, MR T —FIROF T ¢
kinety (& 1 #Z2H) ZFK 2LV I RHMICL -
T, oM L IXXBI &5 (Orsi et al., 2012). 72
B, BEFRAE U Taylor & 72556 2 a2 X535
720z, FHHMH% C. Taylor 33 LY G. T. Taylor &
~LTC.

3) Zhang et al. (2024) OfFHT THWHILZ 18 D
%

Zhang et al. (2024) Tl¥, SAL |2 3 &Mz 7=
SALOMP 41T bl L— RABEE ST
% (F& 3, & 4) . BILEEM Spirotrichea (S),
#H M Armophorea (A), U kA k~{ffiLitostomatea
(L), 7 4 A=3E/)7 = T Odontostomatea (O),

257 7 NV 27 Zfi Muranotrichea (M), %= LT,
Z 7 L7 5 U X<l Parablepharismea (P) (D8H 3T
ZHWTEDOTH LS. 70, Zhang et al. (2024) T
%, REEBELZEREEL W T m LY T,
VT a7 A, aXA ST 2SRRI
WHILTWARWY, F2, A YT 4 =7 AL, A
YEIwruX s LT —ZHAONTY, MM
IRLEISE WD FERETH H 729 (Chen et al., 2015)

(BT) , 4 S OHIE, SALOMPIZIZE £ TV
e (3R 3, & 4) .

T, 2025 FEOBIE, rRNA #Eis 1 OB
X - T, WHME SN TEDEENS, T+
AaAE)NT 2T/, 5T/ NI TR, NTT L
77 RO 3 MNHIAGRNR R I N, L
ML, Zhang et al. (2024) D F T L A7 U7 h— A
T CIE, T4 A3ENT = THITERE VS O
DOYHRHICNEENTWS., £720F 7 MU 7 A
MENRTTLT7 7 ) XA<flbHRME 1 DD
L— RZHR L TWD R, Z ONHEFIRIL,
S%OZOSEFOMETH D LB, ZoH
DIERRIIZNNL AT D EEbhd. £ 41
RHTCIEH 2 DB Tl E 728k 2 mTReErEN
DT, MHOZOORT, EHIZIIRME &
BEZWZEE 0.

Fz, BEE CTICRE S 18 OfE B
26 6 M, DFEV, FHM, =X NT A, X
FT7VL 77 VX<, BT a7 AWM, T4
AIENT =T, TTXFETHNL, RWEHD
WM EED L OB EL R LR TH D (K6
S . WEEE DB D 53 FARE D O FTHL O 43 FEREDN
ROonsEmIcH 5.

NGO 4 ORI TOLEEY ThD.

(1) =~ A N7 ZHi Copemetopea Fokin, Serra, Gam-
muto, Allievi, Petroni and Modeo, 2023 : # A 7' f&
Copemetopus subsalsus 7> HED 7 Z 2 21 FED
Seéte UL DK THE R S 4 1940 ££IT Ville-
neuve-Brachon, [Z X > Ta <A K7 XJ& Cope-
metopus?® il # S 4172 (Villeneuve-Brachon, 1940).
A OIRICHEO L O ICRS MO S TR &5
RHEES T EDOREIZ L o TR T B b.
SSU rRNA & fnF DRMMHTIZ L T, 2~A b
T A BITAOM LTI KB SN D 7 L— R
DT ENTRBI N TR N AP RESI N
(Fokin et al. 2023).

Q) 7 4 A=2E/N 7 = 7l Odontostomatea Fer-
nandes, Vizzoni, Borges, Soares, da Silva-Neto and
Paiva, 2018 : & 4 A2 E/L 7 = T #IE, #EE R
DNTHRBIMFENEAL TRV L—TTh
L. FOHEMEIE, MEOKRE I 20090 um & /h
BThHnHZ L, EEPBKNERICRESND Z
L, HEENEELWZ &7 Th D (Fernandes et al.,
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2018). flLOFETE BAH & ORFELIGRIT Z 4L E THAT
XTI 72N o 7=, Fernandes et al. (2018) 1%, T «
A a7 =7 H Odontostomatida @ 2 7,
Discomorphella pedroeneasi & Saprodinium dentatum
Z VT, SSU rRNA JE{nf & LSU rRNA &i&f
IZEE DWW T RHMNT 24T o o6 R, 2 Rl o
LI TE oW 7 L— RE LTRSS
2. T4 AAENT = THOPRRIZRERR &
LT, MR CARHE (somatic ciliature: 71
ZH) NV Ty MROMBAPGATTEY, f#E
T##% (infraciliature) (372 <, F 3 h 7T A <k
(kinetodesma fibril) %z £F7= 72\, O BH O #E  (oral
apparatus) (XX E{ S 4, & HIT/NEITH NN T
WOHGENSLRER, ZhETHI<HaoNnT
V72 (Lynn, 2008 72 &) .

(3) &7 /7 ~ U 7 Al Muranotrichea Rotterové, Sa-
lomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb,
Beinart, Kolisko and Cepicka, 2020 : LA FOIEHE & &
s,

@ RZTLr 77 X< Parablepharismea Rot-
terova, Salomaki, Panek, Bourland, Zihala, Taborsky,
Edgcomb, Beinart, Kolisko and Cepiéka, 2020 :
Rotterova et al. (2020) 1%, VEFEMEGERMEERE L
T, JBREDR D 2 oOf&a#E L, bk
SWTEIZ NI RAZ VT M—AfRHT & A BT
LIEMTIZ L o C, FILWMZIRE L. Lichio
T, JBREIZOWTITFEDO R & 72 2 7o DFEMIE,
Rotterova et al. (2020) & ZE =72 X 720, 2 F
Armophorea (A), /X7 7 L7 7 U X~ Parableph-
arismea (P), &7 / ~ VU 7 Al Muranotrichea (M)
DOEFE 3 X7 L— REBRL, ENEIDIAL
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Corliss, 1974; Corliss, 1979; Finlay et al. 1996; Finlay
et al. 1998; Corliss, 2002; Foissner et al., 2008) 7 &
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NI E 5. Ciliature: 76 HEEIZ 1T DHEE DR,
6 B,

#REJE (Stichotrichia) & OV FEJE (Hypotrichia) 128 T 5
TR R BRI A O L B SUIR OB A 4.
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(1993),

NS

30



REEY £8% 15 (2025)

contractile vacuole pore

contractile vacuole com-
plex
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LRI DOWNE RN E OIS AT, M Iz ET
5. 2O 612 KOBUNE R & B E 2T DI
RN HT D

IR & EAUTATRE T 2 TERBIIIC 72 DR ORBFR.
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ZOEEICTEN (toxocyst) TEENL TRV, X 2 &
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MR O OEANALE L, M0 E B 2 i E fE.
U LI ESRE OSCRiE (BlxiX, r~7 A~, ik
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ole) BB SN S. 6 M.

— BN IR IR 5 & B KA 7R 2T BAR OB A&
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cytostome il FREEE (A8%) O bANRIOEEICH D X, B A (1981)
T ﬂmﬂa EXYILNTWD (Bl zE, ER TR 3R
RSOHETE TRk 72\ EIR) . X 1 SRR,

diastole PEAEHA VAR AR (CRBIT A INMER O ES 2. (R) s &4k (1981) ,
. ) UG (systole). nIAzy (1989)

digestion Wik RNIZE D AT B A AL FIR T& 2EEE THOMT  ~ixey (1989)

digestive vacuole

discoidal vesicle

dorsal bristle complex

doublet microtubule

dynein arm

food wvacuole
.

F/ e

BB SR

U NE

B =T —Dh

HZ L.

AR AU (nascent food vacuole) O EMLHG A (membrane
donor) & 7¢ B /NIE. FIAE/INIE X, AW E BE K N R
(cytopharyngeal microtubular ribbon) Z & ¥ #HRNKEEES 2 &
W, MO oM & AT 5 2 LI L I e g A
5. 2 ZHA

TEEHOEHICH DMEHEGAETH Y, BRI
DOLAEEINRENLTND

9+ 2% iR D EMUNMED Z &L 9+ 2RI, Hb
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T2, X 6 2.
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endoplasmic reticulum
(#: reticula)

endosome
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(mucocyst), FHIRIA (rhabdocyst), FEHd (toxicyst) 72 &M
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nIAvy (1989)
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food vacuole
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gamete
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Bl fRF
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HHAETO 72D SR T O G D BEEME. BE
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NoHY, BEZMOLOREET 5. BMETORE ZITHE
NdH%6 (BEEMT) , REobDE~ 7l A— ]

(macrogamete, HEMEELMB 1) , NEObOE I T vl
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BERRER NS 72 5N E . MaE TERE Tz #
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M. (\) S UEAIR (Golgi complex), ¥ 7 F4 Y —
2 (dictyosome).
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ngxes (1989)
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AR (1981)
B (1988)
ARy (1989)
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A (1981)
nizzy (1989)
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haptocyst

INT RV A B

B A (extrusome) O—FE. WA HRIE O fih TIe il K
SN TWDEYOWMBBICHN LD EM. il T8 I8
ik 25 ENEMZHKHE LT, WFoMEELZEAE S 5.
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rizzy (1989)
e

infraciliature

HRE Tk

B BEHOWUNE B L OBUMBHESE SR LB L9~ T
DIEENEL, ZHRICHHETL2F R P T A2 EATY
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inner dynein arm

isogamy

e T

=

Wi A =

AYHTI—

VY DUIZR SN D BT T DFESPE ORI E T H
L MUV (centrin) EEV R UREAEABEICL VM
RENDHFIROF v b U — 718, FEEMED T S BEIC
L, MlEEREICbls THEETS. K4, 5%
AR

T R A = AU Ko THRRE DO BE & W % H
JaNE~I D AT Z & ([F) A

WEEZ A = A3iiFoORE X L8 B L TER & IEN
%) OFBNIAFI R TH D EFSHILTWA. 5 HZ O3CHEK
%, Chlamydomonas & ELE L TW5 208, BIROMESX A
ZUMWIROET VA TH H DT, EEHTITRWD,
SIALTWA.

MEIZ LD RE ZIOEVRRWEM - (FREMET) oB
A, (F) FE#EA. ) anisogamy (RIEHEA) .

de Loubresse et al.
(1988),

Allen et al.
(1998),

3%

NIAy (1989)

Yamamoto et al.
(2021),

BEZ 3

AR (1981)
ngavy (1989)
152

kappa-particle

kinetodesmal fibril

kinetid

kinetosome

kinety

A A

X b T A
A

*xF v R

basal body %

XXT 4

VU LAVHNICAERTAME. FEOIRE T T, fthoy
7 U AU L TEBER L7 DL HIBEPNICEETE O [ 3
AERLTEY, EMIZ—OREE LR WEAI
XV orxEcmad b, (A) kit

WEROERED RV 7V TICH D EHR 2B SE %
b OMRHEIRAE G, S RIENME GHZZr>o TV 2DEE =
dikinetid (X &5 DOIEE/NME) DOIERF LA HA T, Hifa
ROFIHFIZM2 - CTERMT 5. @EIE, MEFFROAMENC
ArET D, 3 b7 A DREFIFRITID - Tl S/ MR
MOEHELD bREWE XL, AiIEOFR T A~ &
2o TH X T AMERA KT 5. ([A)  kinetodes-
ma fibril (fiber) . 4, 5 M.

BB/ MR & 2 AT RE U 7o AR 1 5 0 D Ak S 4 5 ik
EHRIEORE (cortex) DIEARMEE. KX xF v FITIL,
FEE/NED 1 E D% E (monokinetid) &, 2 HDHA
(dikinetid), H2\\ 2 fHLL LEENDIEAGLHDH. W 4 5
HE

B RO (cortex) IZHDFXRTF v ROWORD Z &
T, ZOMEEICE, BEMENOAECLBELED, KT
INMEICHEE T 2% b T A~ B, %R EMRDNE
(postciliary microtubule), &/ (transverse microtu-
bule) 7% & OREEEEEET. Z OfEE, #BAMIZIT]
FhE & FATICETTS. 4 M (F)  BhJEGK
HE.

vy (1989)

A (1981) ,
NES

BES

niZzy (1989)

AR (1981)
BES

Liberkuehn's organella
(#: organellae)

longitudinal microtubule

lorica

(f: loricae)

=L 2 —

N BE

M ]

HEEHNVE

=Y

F7 VAT VFEO NELEMORBENCER S, YkE

JE T & 5 REEILAEE 2 RO M BN R
([A) watchglass organelle.

JAIR% (alveolar system) [B. T Z fifid o> Relih 7 iz e 9%

e, B 4zR

AR DI S T TE D% (test, shell) O—Fl. —fi%
WZiE, BRELIIDIIRT, FEFBRAWTWS. a4t
I ET LA EME L TWRWEARH L. LY 7
LR, KR E OREANIE S AR OKNRAL T
5. WMEBHRIZES RO, FESHKMITRICL > TR
5. () 5.

NI (1989)
152

Allen (1969),
Lynn (2008),
Soares et al. (2019)

w4 (1962) ,
WA (1981)
#Ef (1988) ,
Mz (1989)
NES
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lysosome

Uy y—Ai

BEREMIICAFAE T 2 BN LIc B 2 MmN . T
{bFEFEZNBT 2/ MaThy, FEREFEE L TBET + 2
7y 2 —EBRENFIET D, /A (endoplasmic reticu-
lum) /= VK (Golgi apparatus) (2 HI3 2 43RS 720
EEte) VY —A%& 1RY VY —2A (primary lysosome) &
W, AIERLTHEEDRL CWDRF DY Y Y — L% 2
&Y VY — LA (secondary lysosome) & V)9, 1 2.
() FA4YY—2A,

A (1981)
Fok and Allen
(1988),

nyAzy (1989)
I3

macrogamete

macronucleus
(#5: macronuclei)

membranelle

metachronism

mating type

microgamete

micronucleus
(8: micronuclei)

microtubule

mitochondrion

(#: mitochondria)

~7uajjA—F

7N

KBTI

pety

R uafA—F

N

(N

I har Y7

PEIC L VBB FORE SITEN D D FEO KRB DOEAS T
(gamete).  ([F) HEMERLART-.

B —JEME (nuclear dimorphism) % 7~ 9 JF A AW DO RFOIRME

. /E (EFEEZ) B AEE 2n) THHOIIX LT, —
A fEER (polyploid) b L7zIRREICH 5. 4 B

([F) &k CREMFEIIZRERE T 282)

R O E R OMRE IR SN A AMRE D —E. 5%
ELTOWDAREWVITHES L TWARWHAIICE S L 7=k E
POERENDANTRT . RFEIEN L /NEDOTERITE
PRSI CEE xS, (F) R

WESLHEDO —EDOMMEZ R IITER).  (F)  HkEF
P, R

BEE T oMot (F) 2R,

PEIZ X VD BRF DO RE IIZENH DO/ O /LA T
(gamete). ([A]) HEMERLART-.

¥ —JEME (nuclear dimorphism) Z /R 9 JRAEMICR SN D
BT, TOREIVRELV/NSWNWZ END ZOLAFRR—
%ﬁ’aé:ﬂ%w%ﬂﬂ\ —f%IZiE 2n DRIEIZH D LB

, AR ﬁ@ﬁ/\””%ﬁfib‘ ERERZ & 725 ARTEAZ I
%@ﬁék% DHHEATIRS>T, FHOENEGHTFEDO LD
LRMEND (BAcH) . R LT L - T E
DT ETEENRRNT S X 1R () ER.

0-, B-tubulin O ~7 10 " BIR LV 72 DHEHEN 13 AEF - T
Rk S i B 25 nm O ZEOE. R LD T ifé
OO TEERMERTH S, M/INE XGRSy
TBY, MEHEo—2IZxbnD. Pz ILkE %Dfl%xﬁ
DR, & D WITRE RO Q23 O E D=
EBN LTS, EMUNEILY 7 ) AT DI TH B
B X9, AT FRT BN B B HE OB EE T
LEDICHLFELTNSEEEZ LN TND, 6 2.

THETTELMBENNMEE THY, BRI OSHTTH
5. MRAOZRXVX—ThHbd ATP OFEAZHS. A O
DNA %z b AN HOMBN/IGRE THD. YU ) Ay
W20, 1 AT T O b R TRFEET S5, M
JaREIZ%< Abhd. RIS har KU T
ORI, RIFERTATHEEZ > TELT, FIfEE2
LB, X5 &M,

Nz (1989)

WA (1962)

A (1981)
EF (1988)
Ay (1989)
ES

A (1962)
A (1981)
B (1988)
Ay (1989)
e

Ay (1989)
e

A (1981)
B (1988)
Az (1989)
ES

Nz (1989)

M4 (1962)
A (1981)
B (1988) ,
ngxes (1989)
DES

nizzy (1989)

Allen (1988),
(BES
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morphogenesis

mucocyst

mueller's vesicle

i

concretion vacu-

SYEOETRIT I T DM R OB, B D WITRRED
ZAb, 72 b NS Lz s fila R 7 — Y O R4,

RO —FET, TR A FRar V7 4 LLETH
XD, LEEERIIEO X R B R G I, AN S
ORI THHENS.

NIAY (1989)

ngxwy (1989)
fr5%

NIAvy (1989)

ole 2.
myoneme A FR— A %< OHRA T DFENER SN TV DIEE 2 oM AR (1981)
BAAEET DOk . BB BICRAoh b~ A4 FEP (1988)
F— AL, AWV BERICHEST 2. FREMb Lo Aiavy (1989)
1, VU H R LAY THEEEIN AV ZXF R — A Lannanetal
(spasmoneme) & FEIEND. W0 AA A2 DI TG (2024)
L, ATP D= RNV F—%NEL LRV, —HOBERD RES
v A A F— 50, Hiky b UPIRERENEEE AT
5 0 & 0 M ORER O L T W 5.
(F) %#5, IAF—A4.
nemadesma AT AT HNZPATICE S MANER TRk S, ZhzhidnlE A (1981)
WEO R/ MEICEKE LTS, B EMESEICLD
WrmmiL, SARESIE L 5.
nephridial canal radial canal A (1981) ,
B, ryazy (1989)
nuclear dimorphism (o7 18720 LSSk o B 2 HITaRERE 270 5 K% (GeEt%)  EH (1988)
&, VAR LSO A A A 5 /Mg (AGik%) AR ~avy (1989)
BRCTEIET 5 2 & 2 & ZITFILREO A F R O EW
OERE R THLND.
(JA)  —ook%, —7UPE, nuclear dualism.
nexin E A R NIC IRV T, SMUO TEMUNE O A BN TV D fHER
. X6 B,
oogamy A= — WEEED I 7 1 A — b(microgamete, HEPEERMHT) 12Xk A (1981)
53EEIBMEO~ 7 v A — b (macrogamete, WEMEER ~yavy (1989)
F) oZR. (F) FiEL.
oral ciliature mE=ISES OAICEBERE T 2 B E - I3 AMEOZ L. Ak Lynn (2008),
WEHOMES Z0HE. S OBELZ, KT HA (1981)
(somatic ciliature) & FES.
oral poly-kinetid N XxFy  FAN/NEE (AZM) & L CHLNDEECTHRITIFET S Lynn (2008),
N BAMED - L. E=
outer dynein arm A A = SIS A = S OFAE LR BB E R B O HEICEE  Allen (2007),
THD. ZO5IHCERIE, Chlamydomonas % #1EFE LCy»  Yamamoto et al.
B, BROWME LY A =V 0T VE TLH 57 (2021)
W, MR TIZARWS, SJALTWA.
paedogamy autogamy A (1981)
SR Hrh (1988)
Ay (1989)
paroral membrane BE) WEmO FHOBOLEMCHDE—, HDHVIE ZHOMmE vy (1989)

FIDZ LT, ERELITMOMICERBDME RS
W, Ha=y MELTIRLIES. SRDLIHR, Fio
FRROMEE 2>, (F) BB, AWNFEx b,

Lynn (2008),
(BES
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parasomal sac

pellicle

peniculus
(#: peliculi)

perilemma

periphyton

peristome

peroxisome

phagocytosis

phagolysosome

plasma membrane

pinocytosis

NGV —< 5

~Y 7w

YR

7

B 130

) xS —
I

BAEH
(B RAEH)

HAtH

A

AR

WEE RIEOME O ET, MRS O3 < < IR S
N5/ NG (coated vesicle) O Z &, HAKHEN O~LY
I NVFRORRIRDORIZZEH L, MBEICEENAY 3 2.
ZO/NAENT DEAEM (EEET) 12 X0 BN
WERRYIAEND. sz (F) FIEE.

Jek, MEREICKITD KEMEEZE> TV OO
PO R ED Z & U 7, MO SMUl SIEE, H
fa BB, Ba IR SR (alveolar system) , M "= & 7 F X A
(epiplasm) & W oo HEIELZ G, T DRFR. 55
e (B NV 27, sk,

A O MR E, DERNERO /B (membranelle) ¢ —
FE. OPEROLEMIICAAIEL, RO O RELS)
THRSNTWS., B2 DY v Y AV THES
L, 4 DO Z A Fex 2T 1 (kinety) LV 725 HD
B, 2 %, MEEA=% =T R (ventral peniculus) 35 L U\
W~ =2 )L A (dorsal peniculus) & L CHEFIT 5. Zhb
MNIEIEE R (filter feeding) O 7 4 /L& — & L TEIVTW
. MR (F) X=712.

ReEOBER (B 21X, AT 0 FH Oligotrichida °F &
#8 Hypotrichida) 3 & LT HRKHNE O MO SMUNAF
TET D HERE D K < Do T A W IR o il S0 4 1.

([7) A, J& Rz

KAEARER (ARREECIERREE) O LICEST DT
BV A

AR O ORMUT 2 < EH, FTIIRERRIEERICL > TR
EysinnTnaisy.  (F) AW (oral groove).

DHIEI 7R T 4 LWV ARTTHEEIN TWZHDTH D
2, 1 BERCHENRZABANNEETHS. 2 OELY
adr, BHBORBHCEb D L EZ LN TS, YU A
oA, I hary RY TR, MEERICHIEL TV
5. WHECHEBNEBEFBEEORmV/IMIE LTEESR, N
B R E SRR R oIl s NG, A XX
T ha R TEDIIAEN. X 52,

B8 % > 7o B OB ~DO LY JALIED—FE. FRIZ KA
DERFELETERLT & J8 D DIRIE L & HIZIR Y AT E R
TH»Y, B (food vacuole, phagosome) DAL E £E D .

1 2.

BhEY VY — A (lysosome) EflG L, HILIBREICH D
BlEOZ L. K52H (DVILIZHEY) .
(B) 2®&kY Y Y—nAi,

M OIMAZ B, MRE EARERCHIRE —FEENMD
RAHWKDOZ L. XK 3, 5.
([ e EE.

% > 7 E OMIBN~OR Y ARED —FE, =2 F
Y —2A (endosome) & IEITN D /IMEDTERIC L D iEECA
F U OEBIFETH Y, #E/IE (coated vesicle) k%
tEO GG, IREENOHRIER LIS, 25 Lok
Jaix, N TY VY — AR THRAHEILENS. 5%
A&

Niaey (1989)
Allen and Fok
(1993),

3%

A (1981)
EmF (1988)
ey (1989)
i3

A (1981)
Allen (1988),
Mz (1989)
Ishida et al.
(2001),

3%

A (1981) ,
Mz (1989)

A (1981) ,
Mz (1989)

A (1962)
A (1981)
nyAzy (1989)
e

Allen (1988),
(BES

WA (1981) ,
nAzy (1989)
(RS

Fok and Allen
(1988),
3%

(BES

AR (1981)
navy (1989)
Allen and Fok

(1993),

(BE-S
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postciliary microtubule % i E 4|V MERBUTAELC D 2-9 KOEWITHEE L7oMuNER. J& iz (1989)
JEMEDABNTAR R L THRFIZm M- TR Y 550 ff%#%
HENMEEZBZ THOS. 2 &0 @EE5 oM NE RIF L
%, A== 7T 5. 4, 6z
postoral fiber % 1N HRAE VU LY AREO AR S AR A T IS VD B+ Sehring et al.
ROW/NEN DR SN AMHETH Y, ZofycizT 2 (2006),
FURBMT B E BB TS, EbhEEny ok &
R, 2 OMHED b2 MR imE~m - THET .
() 1 DU NE R (postoral microtubular bundle).
primordium JF A& LRk, LD R DA NT X T L O flz Maey (1989)
i, R (kernanlage), FZ'EJRIE (cortexanlage), #lficl
3 (oralanlage) 72 &
proboscis ] BEORMAEM B, T4 LS XRE  Dileptus, 7 rAvs (1989) ,
27 U~ U7 & Lacrymaria7s £) OFKE RO BARMIRIEEGIC R
D EWREHES. T O ANMET D, FBHEREFL
THEY LIELEBLLEHNT S, (F) vE.
protist A BEEOHEAMIAEY D2 TE ST, I RBES LOE ~avy (1989)
BARBMEOBMBMEREAEY. BEH D WIS T (FiIGER
DFFE O BRETIIREYT) , —HMOAEMIIRIERZ TR 218
MAH 5.
quadrulus 77 F—/v A OERNO/NE (membranelle) O—FE. FEOMM (7 FF b A (1981)
(#: quadruli) AT g TetrahymenaZs &) OFFFERIT, DHEED 5 Bl Allen (1988),
HEWEEZ LD 4 DO LBIBEN /=% %7 ¢ (kinety) »JAvw (1989)
MO END/NE 77 RL—L 232 =3% =5 % Ishidaetal
(peniculus) DAMITALE L TWS. Hifaskh o gty 7e  (2001),
ik, HESIOmM B TR NICEET 5 - L ams s IR
nTWas. K2z (F) 77 Rz
radial canal T YUY AT EORBOME B CEZ SN D IMEIES I A (1981)
DO—HTHY, F.OLIZH HUUHMENE (contractile vacuole) & nJAvY (1989)
EIRICE Y B B4 O 2 &, A& 1%, R EE  Ishidaetal
(ampulla), ZHUZD722 2 HEKEE (collecting canal), = (1993),
L—A AR VA — 2 (smooth spongiome) & & S 6o TR
WY& Tal—7 v KRR VA —2A (decorated spongi-
ome) ZFE LDOAFED L. 32M. () nephridi-
al canal, A% .
reorganization T MlaERR A T ORI EBrAED Z L. L ICHlan RO AR (1981)
B SN D FFEEN IR D20, HEARECI T 2 %8 Mavy (1989)
(cytopharyngeal basket) DZEALD Z & & 7”7,
replication band HEELES F& L TTEHREMOBERICEBWTHRINIBEINDLKR A (1981)
BN OB 72 BRI, KO e bR, Fidiflc &\ (1988)
EDHMT, DNALE X MU OERHEERL TN, niaty (1989)
Irwin et al. (2021),
e
scopula AaFZ EEMEBGEEOK OMICTFET AR —AROEERZROE ML (1962)
(2% scopulae) . F b CEWIEEBIERE &, SO/ NMERRY A (1981)
7L GBRBHIIC N T Y — < JRICHRE) Z2RFFT 5. 2= roawy (1989)
TINIMBRE E L TR TWENH D WVIE, ZofE  F
B IEEEN M B D VMTFME DO K E e ORI B 5 LT
W5,
sensory cilium ROEARE AR RBIRE LI X R &L L (BIAE, FRRITES oy (1989)

(: cilia)

AT THE.
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silverline system

smooth spongiome

somatic ciliature

sorcarp

Spasmoneme

spongiome

stomatogenesis

subkinetal microtubule

syncilium
(#: syncilia)

HRAR

AI— A AR
DN

AR

yah—7

AIRAIR AL — A

AR T A— L

A b= hYxR
A

XX T 4 FHU

Pars
"

TR

FERR I L o TH b D ISl ER) RE
(cortex) fEERMROMME. =721, #iE, T bT A<,
WUNER, B2 EHE L OEERaT L7 e X I —)Lik
(protargol method) {Z K ¥ Yot S5 RITE DRV DN
W.ORBRICIE, MR BRI (R R D ik SR D 1F
XU T IVORRIRIR (alveolus) DOEfRE<CRY 7 VK@
DL EFERBRELEEND.

FERIE E O E 272N OFEKREEZRD B X HITNET D
AR IROEREE., — L TALA—ARTRH RO &
Mmoo Sz, K3z (F) BNE, BRE.

FEE LA DIRRIT B DIEE H D WITHEEHEE ORFE.

Y /7@ Sorogena (Z)VAREZH, Yo H) OKE
FIZREH LB TEEROZ L. B OO
EZ2E DA N BERENDEKRZH S, (F)  RHET
FAR.

EEEOY VTR LTEH (VU HRLVIE Vorticella, —
HEIHVLY U HRLVIE Carchesium, NN —H =17 A
& Zoothamnium) OWHEPERIZAFTET 2 HFBAMBIN I
kB FTHE e BRMESR. ~ A A4 % — 2 (myoneme) DFFERL L
THEETH Y, A/SZFR LITEFER TG L, 2 OULHE
FOSEA N T MEZETHD.

AR R B L L & 4 2 A i O FeFR: a7 e b AR
TOEMEMHES bDET AL —T v FAR VA — 4
(decorated spongiome), fEDR2NNHDE AL—RARAKRY
F—2 (smooth spongiome,  ([F) B/NE, EBHH) &
Wo . X3EH.

B R O MLy HOBIZHII A A S DRz D .
([7) P&

WEREOX T 4 OEE/NMETEIZRET S 1 ALLED
WUNE VR T, 23T 4 1He < WUNE .

x> FF 4 =7 A8 (Entodiniomorphida) D#kE HIZH S
NDHERICEFE W E RALNTZEEDOZ &

A (1981)
ngxey (1989)
eSS

A (1981)
nyazy (1989)
Ishida et al.
(1993),

INES

Lynn (2008),
FEA (1981)

NIAvy (1989)

A (1981)
E (1988) ,
vy (1989)
&

A (1981)
nyazy (1989)
Ishida et al.
(1993),

(RS

Ny (1989)
(RES

nyxeys (1989)
Lynn (2008)

navy (1989)

synclone vrorna—yv EA % HRO AT oM. i (1988)

syngen VT R CBET 7 — & b oM RBEORMNMEE I V—7 B AR (1981)
RAHBV 2 TEWICREETEX 2. Bz, e AY Y Ed (1988)
ULV 14D oY Z205 LTWES. ZALIEEAE My (1989)
T, aurelia complex O [RIJEFE  (sibling species) & Fr7a &
ncns. () [FEEEEEEE.

systole g IR EA RO IEROINMER O = & Gf) #EM A (1981)
(diastole). NIAey (1989)

taxis APE H HEBNEE ) 2 FF oM AN b ORI SO L T2 FH (1988)
FHFEPEDORD 5 B B ENES). NIATY - (1989)

telotroch Pl = fEMETHDY VIR LY HOMEBROAFRICE T2 W14 (1962) ,

vkER. (R AR,

A (1981) ,
B (1988) ,
NiAzy (1989)
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tentacle

toxicyst

transformation

transverse microtubule

trichocyst

triplet microtubule

trophont

trophozoite

LR S

BUEMUINE

P 20N

trophont ZX &,

W A8 BRI L B A 2 e & 721 B IGRETE o #Rtk 28k T,
BEIZ 4> 87 L, W fik 3 (suctorial tentacle) =+ 7= 1% & &
(suctorial tube) & METID. BRIRITHISN L7 MUNEIZ 2
HAIVCMASIR CIMRE) . WE BE T, BaT s
FREMAAFLAXA S 5. EHFORAFERE B TI3ehmsE
WA — D FEIIF SO B A R 5B AL A R L
TW5.

MEWD 72 VRO R (extrusome). = 2705 ENK
BRLTHIENS. EOMMIC Ko THEYR I LS.
Z DORVE OMRBIIIE B ORI L BN D ORI TH 5.

BRERMICERRBREOEIZL - T, boMIEN LA

DORRENZEAb T 2 Z & ZATEBMEAE b OB
(a7 b, trophont) ZTEHLT 2 5 MEIRA LMD

AFRBRO—HTTRZS.  (F) AZAk.

B REICER SN D 46 AOMBEITHEA LIZ#/NE
DAL S D PG, R/ MERD NS EZ T L, Y
INDIFE L EE T 2B THRART 4 OHENSH L THEA
ET 5. X4, 6. () BUEMEMNE

U U LVHEH, RO A TR [EOM] 72 EOME RIc A
SR BEEE (K, extrusome) . Fi&EF T L TH5
BOMHEL 72> T DN TR EN TS, K53
HA.

FEE/MEE AT 2 ZEOMUNED Z &L FEE/MEE, 9
+0HAEEL, FLNEORTEZRS OO, TORD
DAIZHLITIE 9 ROAFR—7 (spoke) &2 T AnT
(central hub) 2> HAERL S 41D 1 — b AR A — A IEE RO,
BAEADTT N T4 TAL ISR D ANEE 10 KD 1
K74 TA I BR5 B/NVE, 10 K70 hT7 4T A
FB7e% C/ANVETHER S LD, A /NS & B0 8/ NE
D C/AEOMIE, AC VU I—LWVIETERINTY
5. 6 S .

AIEBROPT, EEERH VIHERIEREL, M|ENICHR
L CHAT R OMlE.  Z o FEEIR DA 7 U A
7 LT HORFRAEMEBERRIZEBWT, ZOZBHARRICE
TR O b DIz o Thlibhs.  (F) 5

A (trophozoite).

A (1981) ,
NIAey (1989)

A (1981)
NIAvy (1989)

fh

NIAvy (1989)

nAzy (1989)
Libusova and
Draber (2006),
Junker et al.
(2019),

(RS

A (1995-
2018)
Harumoto and
Miyake (1991),
2

nAzy (1989)
Soares et al.
(2019),

BES

w4 (1962) ,
A (1981)
navy (1989)
i

NI/ (1989)

undulating membrane

P B

B BEEIC B WU, J8 B/ (adoral zone of membran-
elle, AZM) LRIFETH Y, HBIZEA LIZEWVIREDF]
D k.

A (1981)
EP (1988)
nixzy (1989)
i

vestibulum

HITRE

BH O D & HIZEATEER Y. 2 205 OFENEE ORI
HEER - MmO ~&Hi<. X 2.

A (1981),
ey (1989)
e

zygote

oD Z 5D M F (gamete) O fil & FE W,
(F) Fa—1F, Ber, 21

WA (1962) ,
A (1981)
rAzy (1989)
NES
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x5 RBEEHOLFE-E Q015 FLURIC, #FizICEBINMELTOH)

D AVT 4 =7 A
Class Mesodiniea Chen, Ma, Al-Rasheid and Miao, 2015

type order. Mesodiniida Grain, 1994.

2) Fa b ATT M
Class Protocruziea Gao, Warren, Zhang, Gong, Miao, Sun, Xu, Huang, Yi and Song, 2016

type order. Protocruziida Jankowski, 1980

3) VT2 MU 7R
Class Cariacotrichea Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vda¢ny and Epstein, 2012
type order. Cariacotrichida Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vd’aény and Epstein, 2012

Order Cariacotrichida Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vdaény and Epstein, 2012
type family. Cariacotrichidae Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vd’aény and Epstein, 2012

Family Cariacotrichidae Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vd’aény and Epstein, 2012
type genus. Cariacothrix Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vda¢ny and Epstein, 2012

Genus Cariacothrix Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vd’a¢ny and Epstein, 2012

type species. Cariacothrix caudata Orsi, Edgcomb, Faria, Foissner, Fowle, Hohmann, Suarez, C. Taylor, G. T. Taylor, Vd’aény and Epstein,
2012

4) AN T A
Class Copemetopea Fokin, Serra, Gammuto, Allievi, Petroni and Modeo, 2023
type order. Copemetopida

a~XA N RH
Order Copemetopida Fokin, Serra, Gammuto, Allievi, Petroni and Modeo, 2023
type family. Copemetopidae

aR N T AR
Family Copemetopidae Fokin, Serra, Gammuto, Allievi, Petroni and Modeo, 2023
type genus. Copemetopus Villeneuve-Brachon, 1940

arA N TR

Genus Copemetopus Villeneuve-Brachon, 1940

5) F4AIENLT = T
Class Odontostomatea Fernandes, Vizzoni, Borges, Soares, da Silva-Neto and Paiva, 2018
type order. Odontostomatida Sawaya, 1940

FyRaELT7 =T H (B
Order Odontostomatida Sawaya, 1940
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6) 57/ MU T AH
Class Muranotrichea Rotterova, Salomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb, Beinart, Kolisko and Cepicka, 2020
type order. Muranotrichida

L7/ MU AR
Order Muranotrichida Rotterova, Salomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb, Beinart, Kolisko and Cepicka, 2020
type family. Muranotrichidae

LT NI TR
Family Muranotrichidae Rotterova, Salomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb, Beinart, Kolisko and Cepitka, 2020
type genus. Muranothrix

LT MY RE
Genus Muranothrix Rotterova, Salomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb, Beinart, Kolisko and Cepiéka, 2020

type species. Muranothrix gubernata Rotterova, Salomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb, Beinart, Kolisko and Cepicka,
2020

7) RXTT LTy U R~
Class Parablepharismea Rotterova, Salomaki, Panek, Bourland, Zihala, Taborsky, Edgcomb, Beinart, Kolisko and Cepiéka, 2020
type order. Parablepharismida

RITL77 U RX<H
Order Parablepharismida Rotterova, Salomaki, Panek, Bourland, Zihala, Tdborsky, Edgcomb, Beinart, Kolisko and Cepigka, 2020
type family. Parablepharismidae

RITL757 ) A~<F
Family Parablepharismidae Campello-Nunes, Fernandes, Szokoli, Fokin, Serra, Modeo, Petroni, Soares, Paiva and Silva-Neto, 2020
type genus. Parablepharisma Jankowski, 2007

RITVLT77 ) A<E
Genus Parablepharisma Jankowski 2007
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*® 6. ARAEE XBEHAEHD LT, HHIIERAEEFT O *SIAXMICESVTEEZMA .

A& HAEES SRBg* 5| A3k

A activated sludge THEMETG IR TROEEY &5+ i LB ETHWLBND, ME S Ay (1989)
EOWEMELEIZED L O NBWICTHE S ETR. ME
&, JEEEMEOEREMRER (VU TRLATRYE) RYICX
nEAEENS.

aerobic IR ED Rt E 1, ZORMRICHRBAVLELTLWEATRL, BBE  Wawy (1989)
DEETIRECEFT T MHEEZ VY.

amphitrophy B Sk [l — AW P ERBES IR U CMNL 2 M (autotroph), 2 ~avy (1989)
WE A< OREBSHRTENE (heterotroph) D &5 & M 72 1T THIAEHE
REZ HERF C & 22 m Bk

anaerobic s WM &1L, FORBICHMELLEL LAAWHEEEZRL, B iy (1989)
FEREVR T CEFT T AMHEEZ V).

autotrophy IRSE RN KB FARE R, RELETHMARTEA MDA rivy (1989)
EIRFBIRE LT, EFICLERARILEMEARTE DM
H.

C  commensalism Frf A EMOIAERRDO S B, FHOBIFEEELR, IS ML (1962)
OMIFFIRLELZT WL ) R REAYORAFEOE  ~iavy (1989)
HE.

F  facultatively anaer- j@M:ge& M D BHEBERME L 1T, BBELD D5 T TR MR 21T 5 Lynn (2008),

obic B, BEORWFHTCHEBELFEOTIC RV —FEAEIT A (1981)
SRBNCEHIV B2 52 LN T ZWE A RT.

H  heterotroph TR ETREY BHE L THOEDZ L > THEONT-AHMEEZERL, & =P (1988)
i+ 5 Z L T R IILX — % EET D AW ey (1989)
= GHEEAY.

M mixotrophy AR I 72 B % B & 3 2 ST S g M O AT AR Nyxey (1989)

mutualism FEA He A HARBRD S L, LARMRICH S 2 MOmHBFREED L Ay (1989)
5 2R BARA MR O B,

O  osmotrophy SRR &S BEHEEZRM L TR A 2 MiaRm» S WL T4E  Awaey (1989)
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obligately anaerobic  {FEHERPED MEFRETEBEIRETHY, BEND D LM TE /20 Lynn (2008),
IR B ME &R WA (1981)
= Hase .

P parasitism HE EMOILARRO Y b, LAMRICHZFFOMEBIFIEEZE W4 (1962)
T, bIORGTNEEZZITD &9 2B O BRBER. NYAY/ (1989)

S saprobic system 1HKREMRE W FHIKE R E DT DITKEDOFEMIZ L HI5EOIEERE L ~avy (1989)
L CHlibl e EmiE (EEAY) 20, ThiKEORR S
EWZEB LI 0. LR OFBEC, WIOKEER 7 I
FHENS.

symbiosis 4B THEOEMBFEEAER LA R UGET CAERT 55, »avy (1989)
RS, FRlged, FERENEGEND. =symbiose.
symphorismus VU7 U RL ERE (traeger) A HICHAZ D TRELZZ T FITAEHBIMO My (1989)
EMIZL->THLIBHIZEREIND Z L. HlziE, EHM%H
B E BT A e Rl ES BEOK E AT
5.
W water-bloom KDHE ST OE MR AR C B O R EIIH. B 20, R 0omEE A (1981)

EHRIEO BFIZ L > TKOOREHEM AR a7 - 7
D45, MEE TR (red tide) &9 HEERNELS VWb T
WBDIIZxFL, BT “KOFE L)y AFERN R &<
PHOHNLNTNS.

nizzy (1989)
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