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JB Thomas Cavalier-Smith 5t 4

AR WE (BFARRAREEE)

FAAMFO MR CTH O ERREGHFTH -
7= Thomas Cavalier-Smith ¢4 (4 v 7 A7 — KK
S, HE) 2 2021 4E 3 H 19 HicEL b
Cavalier-Smith JC/E1L, ERIAZRMER & A BE ML
B OFHERB LSRR DEREFEINTE .
TNOORMRIE, ORI A 2T 2004 FITIZEERAEY
FHE, 2007 FITIEY R AXNVERE I TNS.
TAEOIBIZEDFERICE > TETHLRERBLT
b, FRERELATHD. LI ZEEZ BT
D L7=v.,

Cavalier-Smith JE41%, 1942 FIZ9EE - v R THE
Fh, 1967 FEICkEEE 7 7 2 REFTAZMEE LEOMK
AR ECMIRER B OATRER 418 U7 8 B3 2%
THXFU T A AL v my RUATEWTHEA & s
INTWD. 2D, KE vy 27 77— R¥ETH
AR EREBL, ST-XF 7 A HL vy -ar Ry
THME R D D=1, 1989 ENBITHF X - TV
T4y aan T RECCHEREZ E=Z L. £
T, EEAEMOBEIZET 5T — 0 Y 7GR
RMNEREMDOLIFITET 57 AT V_RET—H
WA W T BIED AW 555D ETRNTZEDT
XRVWEERTFURAREBIN TS, 1999 FT1T 5%
H Ay 7 A7 — RFRZCBY, BEZEMROELS
JRNEAIZ DWW TCEERME 2 |l S vkelf 7. £ 2 Tl
AR B R ROBIR FHEEE B D T B A O & F]
LI T 282 < OMRRREZ AT SN TN D,
ZOMBICYH, XA LTREHONA T X ORE, F
7302 < OFRGFAREDTKNL, LW o T IEFICEE
MR EZZHAFZSN TS, 2016 FEITITEED
Ema £ & K[EH - a—> v+ — B 1A, AIRICH
NN BN B 2 OH TR I G STEVE % fit
T b, THETIERBEOBRIZAY OGHTC
JEY Z ZICHNDIEY SERDLOERLATE L
BN TS, BLOWBEZ LTEEEDE
TS,

EET, FARRICHE L WA HEE—ER SN
WEIZ Cavalier-Smith o EO FTTHRA K27 2 L TWe= D
BN ILFEIIEEZ EmT HICE Y, %R
BFIZ 1T Cavalier-Smith 54 DWFZESR I HA4RIT B HHE LAF
BNV, ZOBLITITANEIZ) T T
72&, EAIIEH L. el o BT
WS, FIZICESTWATE Y —REZ 2T 1 27
ALz, & DFERTHEEZROREN DM
ozl =g, AEFTTZNEZI A XD
O, RLITIE L TEOHEELEZNITR Y (KK
R 1 ERBoLebLNLE. THONEIZENTCLEY &
BHOL7RVE LILRWNnD, ZORSICHRIEH LD
THRWVERZZT-2 245 THREIFICRZ TV,

DHITEEICRN LIS ZITANON D %Y 7R % 17
RTRETH D, EEZTWERICH L, EEICHE
Lz ETRYRZEH LS LT TR A EED I
WELTWLDONRYF AL 2D LE LT R
Thod. ZhEYRoZ L -BRRILLLTEZD
TEDOH A = R IxTHHMEEVS, TLTERLE
B OMTATRLEVIFBTHEICERLTBOLNLD
BLRIIUD TS EZ T, RN O ELHG %
RN N S HBEITIRZ DT ELEHBRNhn0 2577
N, ZOHETEATICVEW. BENE SN
I b bIRAEYFICE T 2 LNREETH D
Z EIEME W RV, EEDOREF L LWER L BERRICSK
DT ELHY bz, TEBEZES —ERITY
5.

2004 FICEBEYZEZZFEINT-E ZLBED
XE-EREET &Y #HEKE %2+ SCavalier-
Smith %&£ 4 (Ba4k Ema # & U JIR4H)

.

2017 F7 A A5 2 FIZCT (B%k Ema % &Y Z
R#)  CEBEKTHONIZN—FI+yFUID
BRTHASD, PERFEZHE->TELND.
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| The 4th Asian Congress of Protistology (ACOP-1V) 0) EN|
ACOP-IV ZTEESR

B& MEEE (F#FKXF)

AARFRAEEYTRIE, BR RIL 2R RESkEL
T, B 47T OTRAEY TS (ACOP-IV) &4 7
A TCHRET DL LD ELAE. ACOP O =X
2muﬁnﬁ19a(é)~2la(E)@%ET#.

T OTIRAEWEET, 2011 FICEEOFIMNTICE
WCH 1RO RSN I TUKR, 3~ 4 FEHFETT
T OEKETHESNTWIEBES# T, HATO
BEIXASRINRMDTERYETR, THbEHLIDOFES
X, W BRIEZE — S AE N HLIT e 5 T 1983 AEIC A K —
MNL7=2T7 T BERBRFRELRAKE LR LIZE
RS TT 0T, ETHHAIZOD DWW ERRESE
T

Kl B, TUTHEORALEYFEOMIE I HAR
R TW & T2po oD TR, HHifl o kY
DYERIZED, T4 TORBERDE L. =
T ETHEERZETIEDY T2, BxHICk-

T SADT I A0mE R+ 2N TEET.
FUTAUERBIIHERDIV T ARSEORATIE R
<, &L oMfgEE R X0 PRI TRESER IR A
WMEATH> ZEMTEDH LV, ETCHREARENES
WO TWET. AEO ACOP-IV OBERITBNNE AR}
TT. bbAA, ZBMTHEDOLZRBEESCHHBAE DLW
DEHA HRPOLEZNLTY, ER7-TYH, HH
WCHFER RN TE, FRAZ =BG LT, 074
VCHIZT 7 EATEET. biEe, RAX—k vy

TV DOBRERAR—ZADOH T, FEEEE-T
RAZ—H R TRHZLEEHY THA. RAX—FFK
DOIFFEERHE, By v a -T2 ~ 3 -
CVHBETEL2DT, ZMEFXVOTHATS - THEK
NERICHZBLTBL ZENTEET. £/, 2NF
&%%%i TXANF ¥y MEREEZME - T, BAW

WiEm T AL TEET. FARAX—k v 3 DR
MkD L&, ZMFIIREE LEERLEDLDERN D,
HESHEZRBELLZ ENTEET. ZHEFTT,
HIAMDBRITAY OETT, VBN TR I
D, BRRL T - —2ARNBLITHI ZENTEE
7.

’@Knﬂ: 474 /1—\”&7’;&0)’@’ ‘lﬁﬁqj@ EZ»
LBTHLHTHLMBEIZBIMTEHLEVIDEH KX A
Uy hO—D>TY. a—a vy NIZBEEVDOHIE,
LEEELTEZMLTLSEE Y. kT AV B0k
1, PULEBLSETEETWVWTL SN, BiFx 25
T, BiFE MM TEET. Zo%Rix 7Y
T OREEMFEENIAHTIEDLY T2, biX
RT VT OMEM AT, AT ONREE ERRTDH D
EDOTEDLLGEEZHTLLED.
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N %54 AEAAEEEYEEASE (£

1 VB DX
Rek ANl HE (BMKF)

% 54 M HARREEMFSRKRES%, 11 H 21 H
(H), 22 H (A) IcAr 74 Tl L E
T. ZL OO, BICEFFEERTAERA, Ba
EOERO TS MEBRELLTWET.

LAEILE 4 BT DT LAY F S (The 4™ Asian
Congress of Protistology, ACOP-1V) 7%, HAZKA k
ELTH Yy IA U TRESNET. ZhaxibEL
T, FREHBRANTIE, RFERSOMREZ %D )0
EODDERMPRENE L. LOLARD, KES
WEEF 42 ELDBEICEDIE THERSEZMMBEL TR
D, ZTORBEZRINIEZ RS0 )iy B
b, SELREEZFMET I ZLICIREY £ L. BEE
®D % 53 [A] K & 1T JSP/KSOP Joint Meeting 2020
(Kobe2020) & L C, #EE OAFBAMETLE. AH
FENEFETChole), HFREFRECTAESRA, S0
WIEFEEDESAICE > THERED NN— ARG
MmolzmbLivEdA. 59, KaxBlETsZ L
T, MEEIIREE Rk )7 2 1Txk LT, AFFEARE%
KOLEMAEE LA LT s G2Rtcx s 2 &
b, BEICE A > T-E B o—>TY. Ky, 2021 4
EOFRRRIFEARITIEEZRESE L L THAMK
TSN TETHV E L. LrL, BEAZSAMN
ACOP-IV D REERICB SN2 E0nn, B, Al
ENRFRREOREEEZEDIE TN LI LI
RV FELE. ZOLIRREFEITVO TORRT, £H
LR ARITEREDEANR S 2 HAH BT T,
FITRBE L SMEBEOEROW N EZH/T, BIELEBLES
LW EERAATEYET. E5FXALLBHE
WL ET.

L L2RR D, #Hiilaa T oA 2 EYE O G E
RICEDFELWIRIZERE 2 E % 5 KBl T
XoT, EITZERIIBIT IHFHOBR, SFOKRE
AT A U THRETDZ LICHBEWNWZLE L. Xt
BB TERVOIREATIIHY T8, Ex Lo
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FERTRERETHLILELEAET. T=F—#L L
2D ETH, BERICBEVWTEDIOZHELAICLTY
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TEEE R I VR —F DORELRE~OEGERK : KR X ME
K& Z DREAR U ATtk

T8 BBk - BB B2 R O - I B - KE K- i R

Yoichiro SOGAME"", Satoshi D. SHIMANO?, Kou MATSUOKA®, Mikihiko ARIKAWA®, Futoshi
SUIZU®, Tatsuomi MATSUOKA*

I B T B B2 (L« Ny A LEF T970-8034 #8570 o & TV F A1 F4/E 30
2B E L 5 —  T102-8160 FRiE THEHX B 142 2-17-1

SEBRIAEE  T564-0001 KBAFAH #7525 1-24-1

BRI P T2 HE Y FIEF, T780-8520 5 A111A B I HTHEAT 2-5-1

S I KB s IR T060-0815 VB FLIEFIEXIE 15 05 7 T H

EE

2 < OB BAEEED HEHE R, BEX MURMEL B ORIRSC A NEEAT 222180, HEREICS £
SHIELTWD. RIRS A M, —FRZKERERE O HBL A 220 L, FRFH CHAMI CrEMI) 2oL,
ARG 5. £ LT, WET LRI, FOMKIRTC X FETBRT 5. AFE T, #ESR Colpoda cucullus Nag-1 73
< DIRIRT A N OBREEA b U AMME (SEAMRMIME, @BAERMTE, BRE) 1CERZ2H T, KRV A MERERRICE

TLREER L TNzl T 52 7 T MeERICBER L, Fx ORIEONIEZ OIS 5.

F—U— R SRAMERmHE, BAEmE, B R b, ERmME, EREEA LA

1. FLHIZ

k=& M (Ciliophora) X, HLRFHONHETH D
0, ZEMEREL, D L 8,000 FEAERT D 0FE
BETH2 (Lynn, 2008) . #EEHROMMIZX, FEAMICH
HITAME T 2 BB & SO N % < OFRE % 3
TR TELIIEMEICHZELTCND. Z0OH L
L CREENEDFERCHBEOFENH T OND. &
WOEMIEBICBIT H2EMEREZE S OIIKRETH
0, NNEIFIEMEHRTHLIHERZITO) EXOHREX,
WEHFIFE AR L TV, F-MaEEEHIcix
WEEAHL, MEBRIIMELHE > THEKTHZENT
5. MEBHROEFITITANMET, %< OMEBHEK
D OIRKILE TOKREICIES AR L TSR, AN
FELZZWVWZ LB ZWEERE (K20 2 80—k
7R KBRS OB RNERT A ERMBN T
5. Fbi, THEMER) LT, 500 fiHED
DR SN TW%  (Bamforth, 2001) . 3L H3,
KNI EERCAGFTE B HIX, BEMEOH D

* Corresponding author

@ Tel: 0246-46-0875
B E-mail: sogame@fukushima-nct.ac.jp

Received: 26 Mar 2021; Accepted: 25 June 2021.

KIRS A R ERTE L6 THDH. BERDIRIRY
A MERIE, KEBREEBFER MDA R 2%
5> 7rEATHD (Gutibrrez et al,, 1990) . {RHRT =
MX, MRIR) WO FENL BN TE D L1,
RE VA E T & 720 L)L THI S A 72 SRR AR

(cryptobiosis; Keilin, 1959) LiEFEINLHREICH D
(Gutiérrez et al., 1990) .

AfE CRE-EIZT D Colpoda cucullus Miiller, 1773 Nag-1
¥ (LT C cucullus X2 TAMEZ ST) 2&Te, 2L
R—HEOTHEWER Colpoda spp. (LLF, Z/LAR—
HEXE) X, BHMOKIZED i & — R R KERE T
I<AONDRAEEYMTHD. T /VKR—FIIIKRIRY R
Mok L, % HIEDBMRC AT RE U TR % it
RS BRZEICIVAKRENHBAT L L, a1
R—ZTHOTH 12 BRI TRIR S R b Ol o ik 2 i
A b MMM CREML) OMEITED &
Z, IR A R oliid 25 (M1, 2 ) . 2ok
D IRREMIEEIE OB L VA MEENG T 5 F
TOTrERAEZB A NS, B A MR, 2L
A= Z TN (s ) e+ 5. v
N— X OHGEIL, HHEAEY TE AL S iR
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JJR—

SORED R MR ERER b LATE

DERERY, HHEC AN (K1) 2L THEITL,
1 BIOSHCTEART 4 SORMIICHETS (K 1)
(Foissner, 1993) . BHFE> A MIKIRS 2 k& 1TEA
v, WEIZEENLTWD (KEEITKRIRS 2 MZBET 5
B TdH D) . ZOHIKEKIL, DT oM LT
L2 WWKEREFIZB W THER S MMz o9 7200
AN CTh 5. —F, WERIXREMRIZE -
TEMBTH DD T, KEFEHEKLT DT OIRIR
A NEE L2 IT R B2 BAMREE T, W
BOEDRIZHEY, RETOWENEMRE SN TN, FE
BRI, VA MERBUIRENRE BBE T T 2H
DRPICBREBE S EAZ LICLVFETX 5 (Yamaoka et
al., 2004; Matsuoka et al., 2009) 7=, =Z/LKR—F L,
BE (EIC ) OEFEWRETMY T I E LTH
HALTwaEEZOND. —JF, B A ME, Z7anm
7 4V UK (Tsutsumi et al.,, 2004) REE&EIK & L TfE
HALTWAS T LERHHK (Haagen-Smit and  Thimann,
1938) , ZEERHIK (Tsutsumi et al., 2004) %2 A K
ARTILICkvFETEL (KD . Zoksican
A—21%, KIRT A MEB/MLY A S OEIEY A 7 vk
DEBETEDOETE Y A 7 VB LR LB, BEERE
(2305 LTV % (Verni and Rosati, 2011) .

TR —Z ORI A ML, #EfPE (Corliss  and
Esser, 1974) 7213 CT72 <, SBRIMBRIMHYE (Matsuoka et al,
2017; Yamane et al, 2020) , #&BIKIEMHTE (Taylor and
Strickland, 1936; Maeda et al., 2005; Miiller et al., 2010) ,
Femittt (Sogame et al., 2011a) Z{Hx T\ 5. RIS A
MR, Bl A MIZHARD LR REE T L
D, YA NMERBGEY 6 FFEERERETIE D
e A2 5T 2 Z LRk D L 527508, & TOIf
MEHLOIIEHN 1 BEU EEZET S, ZORIRV A B
TERGBRRIE, KBS D ZEbE LD 7 ek X
ThV, HHECHEIL TS, AFETIE, a/LR—
HDOIRIE S A N DFERETE AR 7 /L R — &@%ﬁ/xb
D SEAMRRI M, BRI M d KX ORI DWW TR
M, TLTEHIZVA MO ERIET 2> 7
fRIERIZOWT, C cucullus % AW T=Fex O FTENE %
& UCTHERRL L 72V,

o A
Z

REMR

~ maxr/

PREES X

HE5E Xk

~—7

f] yogQz4)>
EESHR

1. C. cucullus DATER. KW (2018) X v kZs.

2. KIES R +DFRETSRL
FaNZNETYA MIRICHWTE T C  cucullus
DRFEMILIL, IVR—FBEAED [BrOOHE] O
LXoRERTHY, TOLEGEWMENE > TVD (X
24) . LU BIRIRT A M d &, 1E0D%<L
DOERTROND X O RKBERYT (¥ 2B) . 22
TIE, YAMEETo® X, &L IR REE 2SS
ThdHVA }\B$®}|:/5JZJEJ*£ 1.\\%%Twnﬁbf_b‘.
VA MNEAMIE, AUEKICE Y BRBICHEI NS,
SNEIZ Ca¥" BIFET DA T T, o R — 4 5&Hl
EEBEIZROZ LICTL D ERMIZHIRLS VA MNE
RAFHEETE 5 (Yamaoka et al., 2004; Matsuoka et al.,
2009) . A MEEEEK) 2 WP CREMN IR 2 (TR
AL LA 5. FhiZ &by, MR &R A MO /N
grerry—2a (¥ 2C,

2D) DSAMEAMT I S A, Kb

oA E—f
IVEYR B /"
(1 EB) -

IVRYR
(2EB)

IVRYZE

(3ER)

IVRYZE

(4FEB)

IVRYZME

(5@ D
R

=

BROKAL YRRk ?

LERY—LA
ThavEUT
ARTERF

%

K%

\ e
TYRR E

IHFYRE

Wi L R — LB
2. C. cucullus ML ERIRY 2 F OBMEETEE
FJOMRIR A P oK. (A) C. cucullus SFE/MIEO
B EE.  (B) VA NEEHEZ L AEMRE LY
A N&, Pl A RNFEL 3 RERI% O FIRMSI 5 A,
i 2 b L7 TlE, = R R MBICETHEN
e hUA NOEBED. (C) VA B4 1AM
fis U7 RIR S A b (R L2V A b)) OB EAE T
PEMEEEE, (C) . (D) KIRT A F oK.
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W1y ry—2n@ (X 2D) BNEmshs. LER
V=A%, fEEREEOERI T, 77 F 2 (Sogame et
al., 2020) /X7 T U T HROSTF RipE[A+ EF-Tu &
FEEME A & o4y FH 45 kDa D% 237 E (Funadani et
al,, 2016) =&, VA MAILELITVA e LR L
DEBELOEEL W) BEREHZH-TND LB X
HILTWD. YA MPEET D & HRITTERICEREA
L, ¥k - LE R Y — A EHIEREORIZ, HE Tl
720X o7x=r v A Ng (K 2C, 2D) DS
7% (Funatani et al., 2010) . Z i CHIfIZZXICH TN
HL 7B, At ERIRC A NIk Lk 9 i
RZ%. LML b, Zo%b KB MEESED
BV B2 136:<. =7 P X NBORME, FhaE
HH35X2%ErbRb= R A NE (K 2C,
2D) B ENS. = RV A NEoE 1 BH (X
20) 1%, #HE% 3-6 FFEZICER S, £0% 1 HIC
2 [FIFREE, BEfFOxT Ly KU A Mg L RO B HT7- 72
BRI NG, ETHMETELRL L, = Ry
ZNEIE, BEVWBEEHEWEBRLZHEIZERLINTND

(X 20) . Ziudsz s < Mfas EHIRICET 5 2
LIZE Db THhHD. Thbh, HREASIELE X
ZiE, BEfFo=y Ry A Mg & Ao I A FE R
MTE, ZOMBRICHIRD = R X MATBRA =%
VYA P—=vRIZE o THEENDS. B&ENIZ, M
WTAMUN S, RBiE - LE RY —Afg, =7 FU A NE
(@) , oz Ry A MN@nbmd v A MEEC
FEAN, KRIRT R MISERT D (A b X 2C,
2D) .

VA NBEDOHR EWITLT, T har R TEAE
ERIFEEL, A= 77V —CLD DI b
R U770 & OSEMILOEE N STl
EWV ) KE oA~ N3 EITT 5 (Funatani et al.,
2010) . E D%, A— b7 7 V—IT L DHREMEEE
DIFEPIRED, K 1 BEIZIE, BEEEELZI b=
¥ KU T U OMBR/NEREIZHER L, TS LD A
NR— 2T, IR AR L R & i B JERLMELE
LT\ % (Funatani et al., 2010) . HLHIEWNZ LT, v
A NOEE (KRE:E ) 1%, BfR#ERL T (ki)
W FHENRESND L D272 % (Matsuoka et al.,
2017) .

3. KRS R N DERSN R

RHR A h OEREE A B L AMEE, Thx OMDHRD
20 HACHIEEN GRS N TE 72, Bicid, IRIRT A
NNz U7 R T 49 DL EBAM A L2k
WO XY AT 4 T (Corliss and Esser, 1974)

LRLND. ZOXIITKRIRS A FOIEEC D DI
WE SN TSR, THBRmTE] O—2&H> THT

b, TOMHED TLLA] T2 EE-TRWEED
Mo TR, FHLZF 647 AFZENTREERIC R R
L7= 1990 FACLIED v 2 ~ OmPEIZ B4 B HFFE 1L Rk
27,

IR —=F DX H I HERBIHICELT HMEDIC
& o TUE, HLBRIZT TRENA OB A LR
W72 055, B L TIIOKICEE~HIIRIC & 7 B S840 R
T R0 ThD. TP ELIE, wRTILH
Ao, SEINRIZKRET D IE S E 2 72 0 U7 S 70,
H£E, LT A—RD 1 MTHIIWAT T—=T A —
/X Acanthamoeba castellanii (J&44 © Acanthamoeba % =
LT, THAVRT A=RELEZELHD) DA b
(Lonnen et al., 2014) R /LR—Z D A MRV EES
MMPEZ AT 5. Fx OFEBRTIE, C cucullus DI A
b OKIZIR LTI A b)) EHES A MBI S 90% A~
TEMHACIC LB 5RAME (254 nm) BEIE, T2
190 mJ/em* &) 200 ml/em’® TH-o7= (K 3A, B)
(Yamane et al.,, 2020) . A5HEE O 090% NG L
(L BE AR SRR S 24.5-27.5 ml/em® & % (Nicholson
and Galeano, 2003) Z &t %2Ex25¢E, C cucullus® T A
MIFEFICHRVEMRIMEEZ bSO b 2d. C
cucullus DFEFEHMLIL, 15 ml/em® DOLESRIRET 90%
REMHILEIND T2, SEARMIEILZ A M2 D 2 &
WXV REIND EEZHND (Matsuoka et al., 2017;
Yamane et al, 2020) . ZEAMRIMHEIZT A NEEER&IC
elzm</en (¥ 3A) , ¥, 8% 46 Frflick
5% 1 BEOZ L R A MNEDERK (Sogame et al.,
2011a) “ICELIHmENLZ &b (K3A) , =
R A N0 C cucullus > A b OERIVRITIEIZES 5 L
TWDZENREBIND.

i

B EVAF A w2t B
g 4w
gl' 100 3g w0 e ~ 100
Z Bgsop 27 777° S
X :"»’é 100} ;ﬂ.
S=> '
N0 &2 sofp + 10
e X
il 12 24 36 48 60 72 240 N
M P2 18] =
ﬁ 1 ] b
L, *2BM s 18
& camm o+ 7B
T\ 5B e 108
N\ A . 04

01 L L h
0 100 200 300 400 500 600 0 200 400 600 800

UV #3& (254 nm) (mJ/ cm?) UV #8& (254 nm) (mJ/cm?)

TR T o

£ e 2Em e

3. C cucullus RIR> A b OERARIE.  (A) B2 A
b DERARRITE & > A SRR £E 5 &A1 B o 18
5. FERIE, BT A RO 90% NEMAIC S E R SRR
MEL A NORR. (B) T R b ORI
PE. () WY A KO FIEAE 7RSS E.
(D) A b (A MFEER 2 BHEU LB LS
D) \TERIRNE Y 2 IR L7 & 2O FA0E (B
PSS EE) (A), (B) Yamane et al. (2020) % i4ZE.
(C), (D) Matsuoka, et al. (2017) % 2&Z.
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C. cucullus OIRIRT A MIEINRE RN T 5 &, %

v Tk (RN, [ 3C) & & MiE (FIZ
TV FURANE) BENRENGFR, Skl Fak
#3975 (X 3D) (Matsuoka et al., 2017; Yamane et al.,
2020) . BARER LU R MEEIIM S hOOFEEE
L, $MREOZ RV —2WINT 5 Z & THER W]
Pl x X —2 WL, Ml ($5l12 DNA) Z{ri#&
LTWbEBXLND., ZNEEMIT LD, VA B
BENRIN T N EZME L (1 4) . A FolkEE
TIET A NBEDO B ZHRET 5 Z LIXREETH D08, it
VAMFEELT, VA ML IHTE I REMN A RE
THZEIZED, ¥R - VERY —L2E, =7 FT R
Mgkl oA MEnrbhhdtBbindy A b
BEY L TNEGHZENTED (K 4A-1) . 2DV A
MEEH TNV DRILART MAZRIEL THD E, 400
nm LA T ORWESMEIR AN T 5 Z & i3brole (X
4B) . AR L2 & (¥ 4A-2) , = RT R
MEPRBROVEAFELZIHL, MK LERFY—A
b bEeNEHlcxs. —JF, =7 A NER
IEEALEBEZFHEAEERE L TR, SRAMRMPENE L
K< 725DI%, = RVANE 1 BEHBEKIND
B (2 MiFE 45 W) THLOT, Flzr Py
Z MEPRENREWINT 2% E ZHOTNDHEERD
U5 (Yamane et al., 2020) . BZ 5 <, ER#ER T
VA NEEX, AR — ke LREEICEIGT D7D D
HERNFOOEDTHA .

SERE (FEXHE)

| | | | | |
200 300 400 500 600 700

L1 .
UV-C UVB UVA R (nm)

4. C. cucullus > A NBED A FHIEEE LW AT
Fb. (A1) YR MEEDIR S TWHBHMEETE.  (A-
2) VA NBERSRAMRIE L7- & 2 0 A FHOE (HOLEA
MEEEE) . (B) A NEYF TNV EERTIVIRE
L, Buskz AW THBELOZE 2R L THIE L
UL A7 Kb, Yamane et al. (2020) % .

VIR — Z DERIMRIT KT 5 WIS ER IS 1, IRIR S A
~ DERIBRIME 720 Tl 2. SEEEE N 8 B B S
faix, BEWEFTICE A MEE (ADXES) 26 L
(& 5A) , Y bikiEd 25 2 & TEHRAMRICHEIG LTV
L. ZOLDRAONESIL, BIFEE CE R A2k
HENKE RV, WEEEE CIREREE NI T £7203
FEETHL A ARV ARIE) 2LV Z D
(Kawano et al.,, 2017) . e A R AREDVERH A~
7 bV (K 5B) 236, C. cucullus DEADNESITITE
FEHDONZFENPE G T 5 2 L RE Iz (Kawano
et al, 2017) . ZIP ZRFEMAIL S A MERKIZ e -
T, I L TCTHRWEGATICE A2 Z N TE A, &E
BRICHEBRH T = > N—IZ C. cucullus FEMADZ AL,
F = VN DS OFEIRIC OB E BT 5 &, B
M FE > TRIRY R M2k T 22 &3 bnd (M
5A) . ZOX AN F—FE, FTVANMET S
ANZ 72 2 X BRI #@INL, v A M &KL T
BT o ToblE, ¥ A M RATHEE 2 - F
SHIAL, HEENMCEINEENZZSDTHS.

2014-07-28 117:39:16 -

BRTRE FETEE
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5. C. cucullus FKEMIADOEDKLES LT A 3 A
FOLDIER A7 by (A) FEBHF = o 3—Ig, v
A NFEE LT C cucullus 522 IR O 8B WK & AN,
F oz U N—DHGOEBI A RS L, KD 04T
WS L7z, 8 RMAME T 5 &, C cucullus (HV ) 1T
VIR EE & > TIRIR U 2 Miz72 . (B) SBBREEIK
TR 722 T ERGEE O EE NS 6 A4 32 AKX
&) DOYEF A7 kL. Kawano et al. (2017) % .
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4. KRS X b DEE R E

46 (BHEOHERL OFIZIE, JFAROHEREHRE % X
U OBEE B ORI NS~ 722 L%, %< OHERE %
DORHRLHBEHEBICEINLTEY, E<HLNATND
(T, 2007 72&) . Wright and Lynn (1997) 12L&
X, BESRME, 20 EEDLEET TRbBEARICE
BERHDLEEZLN TS, ZOHEFIZTESITIE, =
R —F B E el E iE, HEREEEE e & ORI &
EZHRNTEEDITTHDLN, EHL Tk R
BEAZELS ZENTEEDOTHA I . TORM%E
iR BT B v FAMRIR S A b OBARIRMHEZ & 2 7>
H LIV EEERIRNS.

C. cucullus DIRIRIE S A b & —30°C X° —65°C DILIRIZ
Ex, BUFH-BEBICEY L THME L ThIFEAL
OfiflZAEE TS (A F9%) (Maeda et al,
2005; Matsuoka et al., 2020) . ¥HEs 2 N OEFEIE, 77
Ak —=180°C OEBIKIRIZ bIitEEZRT Z & HE ST
V% (Taylor and Strickland, 1936) . Z ® X 9 72 KR
MPETE, A M ABRIR TIZBWTHRE LRy, T2
OHMRZET 5I1F ERE KO/ AR L2
ZEIZEDBDTHA Y. WA NDGSE, Kok
FEALEEERVDOT —180°C THKE LRVWDITEL Z
ETHEHAZWY. LML s, BYAMOBEIZES T
HA I, C cucullus DI A N ERERICET &, F
LLBAKEINDDT, A MOMBENIZIZZEDK
MEENTNDZ ENRDDN D (Sogame et al, 2011a) .
ZTIT, BYA MR L TR BEE -30°C 700
—65°C THHI L CHAMEEBIEE L CTAhD &, KEDOMUIN
BOZAERT 2R RKRERKMBICEFHKRE LR
(Matsuoka et al., 2020) . @A hOHE, W X b
DX D ICHHIZAKN WS EHFE LWbid Tk
<, KM EET 200500 A T =X LOIFIEN
RIS, BERIICIE, REY 7B R
EOREWMEOBEENBESND. BHMIZELRT S
B DIk & 2 RS XTI TV 5.
REZ X7 B, KERORRICHEST 52 & T
fb DR R Z Wi 9 5 A RWE T, KIERTOETOK
fEEm O ENIRE S, 2EOENREREI NS (F
XA, 2010) . S BICAREY X TEIE, MR E
RETOHHEN DL L bHRESN TS (BEIZ
2, 2010) . BELL AR =L L REX R E R
AL, HROHFIZEIDEHFELZEML TNDLDOTHA
5. EBIZ, P —2D L) BREEENRES &
L CHEREL TV D (A1, 2003) AlREE L B 2 BN
5. BELLINLEOWMED S Lo Ennn, Emn
KM EZ RO B ONTZRMEELFES IFXFDO—2L D
AREMEDR B 2 HiILD.

5. KR R  DERT1E

% HENCIHLE NITR AT D FAEMIRAEY, Bz
X, = N7 A—73 Entamoeba histolytica (Serrano-Luna
et al, 2013) VT /N7 Giardia lamblia (Hawrelak,

2003) 1E, WLIRICW 22 HERH D=0,  [EE
P ORI DT E > Tl b HERAEFRIETH -
B2 oD, HHAEEE GEFAM) RAEEMT
bHANK—FOERIES Z M b F72, BROERTHEZ A
9 5. C. cucullus DIKIRT X % 0.1 M HCl1 (pH 1) (Z
BTE, VAMNIRBECIOBASR TS 2D
MEERIRICRT LM A RT 22 &M TESH (Sogame
et al., 2011a; Nakamura et al., 2020) . > A F23iK S
THFEL CNDZ 0D, H X CI 1dv A MEEA IR
L, MIRBEICEEL WD EE X DD, Gutknecht
(1987) D N T il 2 - 7= BRI T X, —HF OfHE
\ZHET DR HY A 100 H{E#MSE-84 (107
M 722510 M) T%, H ICKT DD a #2272 R
7oz 4 LM ER LY. ZoZ e, 0.1 M
HCl AR CHIRE —EEIIME IR L, BIW
JEE —EEZDO L0, H (264 B@marEn I/
SNEWVWHIZERDLND. BEL ARIRY A N AR5
b, NLREERERIC, HY ISk 2B JEE 12K <
FAENIZ H DMRAT D Z EEZHNTWNEDTHA ).
— 0, HEMEIE, BT AMmMEEL LR, i
%, K pH S FIchBW T, M EIC 5P Ed
LHF ¥ RXNENRTENEFE R T A —va sk
HEFF T, M H N —KICHIERT 5720 Th 5
EEZLND. KIRV A MilaOSE, A MEE 12
R DAL, 1T EAEDHX R EORBEBIZETIC
W7p 75T < (Sogame et al., 2014b) . Fhdx,
A MIROBE FIZIZTF Yy x v F ORI EBNIEEALLE
FEET, H OMBEAN~OIEEMT L A SRE 2200
Tl wntBbhsd. £/, VA MERBRTIE,
MIEEOFBENE S, H FiEtEsr I 510hE<T5
KO BRI L L CW A HREME L H 5.

WAL ENFEEOFEEWIC & > CREMMEN & S &
FREFBKE THLEEBEZOND Z EIIAEDOII LD
(IR AR, BEITFAEE TRV a LR =20, e
WZ DL RN BRIEEZ /T DDA I M2 &Y
EHITROPICEOELENICAY, AR AE LR
THZELEBBEBHDLONE L.,

6. KIES R FERD LT F I EER

VAR —F ORIRY 2 MFgEIE, 20 AL RIEICAE
FoICHLEDLLT, KR A MERO > 7 F G
REGLHTHEMET, REET I2<bhrbRhro
721 LE-oTHLBEBETIEAWEAS. L~rL, 22 10
FEROMFEOERIZTDIELL, a/VR—FET TR
<, ZOMOWBERICBNTY, Y FVRERES
Lo A NERD S FHEENH GRS oh D, =
VIR —FTIE, HEHEZHTIEC I VIRIRY 2 M FEY)
HiS 7 AR ER I 232 (Matsuoka et al., 2009) S#
TLLR, 2016 FF TIZALFRFIERSY A AT FL
fi#HT, 7 4 —F 4 > 7 RNAi {E72 & HOT=AFZEIc L v
FEDOVTF MRV SN CTE 7= (Sogame et al,
2011b, 2012a, b, 2014a, b, 2016) . Z D%, W —7
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NAUEEE - RN il NE /AN 07400 Bhw/ll NESIVAY -5/l hali )|

(Jiang et al., 2019) , X BT RO v 7 F VARER D
HOEMMNIR->T&E (K6) .

AMIRIZ Ca¥' DIEET AT T, /LR — & 534
oz mBEEICHES L, VA MEBRAFEESNS. EGTA
UL THNE Ca>* 2% L— b LA, Ca¥' F ¥
KV ERFELET TIE, YA MERAIHE S 5.
BAPTA-AM [HEENIZAD L 9ICT7E FF v AT
(AM) 2327z BAPTA] ZMlAPMNIZEA LT, i
WO Ca* ZF L — b LEEHADL 2 MERIIH S
L. ZOXDIRERNG, MR A O Wy B HE il
WL, MR ~D Ca¥ OFAMEESH, MK
Ca®" BEDOLAN VA MNERDO Y T FMREFRD A
A v Fhet T DHEEZ LN (Matsuoka et al,
2009) . E D%, Ca®" HIEHE/RIE Fura 2-AM & V7=
WV AT LD, EEICHIIEA  Ca® BEMN L&
95 Z EFEA &7z (Sogame and Matsuoka, 2013) .
Ca®t I A NET 22U (CaM) IZHA L, Ca*'/CaM
%, 75=r—Frv 77— (AC) ZIEMALT .
DOFER, cAMP BEN EH L (Sogame et al., 2011b)
CAMP/ % 7B xF—F A (PKA) KFEHRZ %
BoU ey, A MNFEE 1 REDNICEZ S
(Sogame et al., 2012a, 2014a) . > A hFBEKAFAIIZY
VLSRN EJ T X RIED YL, RESN
2bDix, 77F, URY—A S5 ZNRNIE, @7
tF b A R H4, UARY—AL PO X R0E, U
A @i & X7 (RISP) Th o (K 6)
(Sogame et al., 2012a, 2014a) . T 6D U k& >
RI7EE, KIRV A MEBGRTRIZI T A IERE K (77
7Fr), MkEHOEIEE S (VR —24 S5 4
RIE) , B u~TF U OEMESBEEB ROV A L
vvv 7 (@7 EF ke A R H4) , DNA ERIFIC
VA MEBMEED L, RO a~F IS
SNTHEEND (Akematsu and Matsuoka, 2008) = &
MO REZ v~ T OFmOEHSHIPERR (VR Y —2A
PO X /80 E) , TR =208 (RISP) 72 XIC
A2 EEbNS.

RIR > A N#%5# L7z Colpoda aspera T, 5'adenosine
monophosphate  JEM:Ak ¥ > X7 ¥F—+ (AMPK) |,
F— 7 7 U—BEER T, EEAYRBERT 2 ¥
F—1% (eEF-2K) 72 EOFRBLENHINL, EZ4EHH
ERT 2 (eEF2) OFBLH S5 (Jiang et al,
2019) . TR ALF—k Y —43FTHDHAMPK (3,
(AMP+ADP)/ATP D DN (Gowans and Hardie,
2014) , Ca¥/CaM KTFHI X S —EXFF—¥ B
(CaMKKp) (Hawley et al., 2005) 3 X T PKA (Kari et
al., 2019) 2LV {EMEILESND. PKA 12X %5 AMPK @
EMARIE, Il —¥ Bl (LKB1) 24 LCh&nb
2%, TLR—&ZTlE, LKB1 (TR STV, 20
L9 NT RV T b= ABETORE RS, AMPK
IEMHALD > 7 ARERE DS HEE S v (X 6)
etal., 2019) .
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—

(Jiang
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<~ o O

— BERHENE
— B
—————— > FEEAEE

SRR NS5

ESS P ZAVE EEE T T > MREEOEL
]

03
eEF2K PKA =
CaMKKp

1
g
> AVPK LB

. ?
M FIL N

(AMP, ADP DA >~
ATP DED) s

Etxwmi] _______ s
1PORYING

IO F 2 DEE
SEEFRBEOME
\RISP -~ SO F VROMHE

{T\\ TS GRE— v Ao
"""" > (B2 \LBAROWED

TR >(F—t77y—%8

A b7y y-—mEaET 1 AKX
EF-18{5F 1

ATP &> 52— 0B SBET |
HSP 60 E{&F T

ARP E{EF 1

TR > (STavFU7E0RE

"> (O F OB

6. C. cucullus IRIR > A NERROHILN > 7 F VAR E
F. Matsuoka (2021) Z#ZEIZ/ER L=, X OIKEEIX T
FERT. CaM : BLEY 2 U2, CaMKK : Ca’’/CaM
KAEH X —¥ % —+F B, AMPK : AMP JEMEAL & o /%
7 % F—1, eBF2K : EZAEWR M ER T 2 ¥ —
£, eEF2 : AWM ER 1 2, LKBI : Jifj#¥x ) —
¥Bl, PKA: ¥ XU %F—F A, AC: TF=L—F
v 77—+, RISP: U ATk ¥ /N7 &, ARP: 7T
I F B R

KRBT LA ML ADHKRIZE Y ATP OB X
O AMP OFINZ L - TEMHALT D Z ERMmbn TV 5
AMPK N a /L R—FORIRT A NFEIZE D> T 5
ZLIEMEWRESZ ) THD. RERLAMIKEED =
VIR —ZIE T A ME L3 <, b £ 5 51 oo Al i 1%
Ca®" ZEDLRFP CHIRREEZ LI T2 MeLiz<
V. RIERAFET T har RY 70O ATP A E#H
#9425 & A MEMRIZMEE SIS (Otani and Matsuoka,
2010/2011) . AMPK (CEZ/EMR L TEMEET D 5-7 2
JAIE =4 T VRFH I RUKRT K (AICAR)
ZHIBNICEALESEAES, VA MERITEEINLD
(F—HZ RHEFK) . WFLIEMIL Tl ~ 72 BRE ) Z K
XH AN, AMPK X FHOA— 77—y 7 F L
RERE EZEE LT 22 EnmonTnsd (BRIE
2, 2018) . IAR—HFIZBWTH, AMPK A — b
77— DFEIC b TWAHREMENREZ HND.
LI Tl%, eEF2K 1% Ca®/CaM <° AMPK (2 XV
EHAL S, THOSF eEF2 2V Vb4 Z ik
D RIEE(E9 % (Ryazanov et al., 1988; Johanns et al.,
2017) . ZORER, ZU NI HAERRIHEND. v
A NFELTaVR—=FTY, RO 7 FRER
a2 L TH X EAERPIE S D ATREED &
L. VA NFELTHHOEREME TIE, FEMEMEE
DR E A MR EEIC LB I X R T B DA N
S2HICHEITT S, ZoZEnD, eBF2 OARIGMHELIZ X

10
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DB R EEROIENY, VA NE L RIEDOE R
DE—IP|METHLRIALEZEZLONRLETHA
5.

C. cucullus %> A NFFE L7-1%, “IRILEXIKENZ X
VRRRFRIZ Z N T B RBINZ — 2B L THD
L, FEAEDH R EITFHE 12 FERLIRE, thx
WD LTS, —# X X7 EORBEIT— H
PHNZFE LSBT 2 (X6, RENIZT | TFR) .
f?F@E@?la@Rm)i,/X%ﬁ%&ZSﬁW
THBENE LML (Sogame et al., 2012b) , i
A NFEICEL Y REMENFEEIND ETHD LR
VN (Sogame et al., 2013) . EF-la i%, ~X7'F FHOME
BOGaM S 2RI ETHD. v A MEROMBIZE
WTC, YRR BT AT 57201 EF-
lo OFRBLEDHEMNT 5 Z LIFBITHR> TS, Lo
L, M B OERERIfHS D EF-la OZHRENE (Ejiri,
2002) R°VA MAFEMA LTS EF-la &23ED L7222
LEZEZDHE, AROBRELITHOEFE HHS>TWD
AREMER B B .

A RFUTO ATP BlBEOY 7=y FTH
%D ATP o2 —8 B HLZMREY XV EThHD. C
cucullus % > A MFE L TK 4 T, 2988 ATP v
Z—¥ BE#HOFEBLIMEIET S (Sogame et al., 2012b) .
JRAEAEY NV R Y —<IZBITH ATP o2 —E Bfﬂ
D)y ETCERNG, ZOXRIHEIE, I b=
Y RY T OEREMOMEFFIZNATHDL Z & 75§§5§%é2h
TUW% (Brown et al., 2006) . C. cucullus Ti, ATP v
Y= B HOBBNMELETHE (VR NFEE 34
Refl) , X b FUTOBEEMAERT S (Sogame
et al, 2014b) . ILKR—FXDKIRT A MZBITFHI b
2y BT oEERIE (EMOTHK) 1%, ATP v
2 —t B SHORBNMELT D& EERERBREH D
EEZBNS.

C. cucullus % > A FEFE L TD 12 KT, 775
VEMRMED® D 49 kDa & L 37 B OR B ZLIREEN
9% (Sogame et al., 2014b) . Z DX /7 HIZ, Hi*)]
W77 F B2 N0 (Sogame et al., 2014b)
@ﬁ%%ﬁ%%%f%&,?&%yﬁﬁ&yﬂﬁg

(Actin-related protein; ARP) T b &EZXDHDNEYT
HAHH. ARP I u~F DX A F 7 AT
HZENMBENTWAHT=8 (Oma and Harata, 2011) ,
A MERIZGE R BR TR OIS 2 ST 5 L
TS E LIL7Ru.

T.BRX B
INVKR—FOP A ML, FLEZREDRHK
(Haagen-Smit and Thimann, 1938) , $7 vu > ¢ U
ik (Tsutsumi et al., 2004) , $k7 oo 7 ¢ U AR
(Morishita et al., 2020) ([Z3 & h &2 Z L2k v hR
ILFHEHETED., BESNTHWRVE, v~ 72T A
sau 74 ) CLEBEOENRIFTELEEZ 26N
5. WA NEEK, HEEE R MRS S

A=l=PE A

Mg- 20074y
?

74 b=

sanA7«)ba

7. 7m0 7 40 a®ARSHOYIEHERE. Z oz
TrZun 74 ) URNERENDZ L, FEWESN
TUM2V). Morishita et al. (2020) 2%,

2T (12 FREFREET) B IN D, B LV R
FIXEMRT D &, Ml mE e (A NEE) %A
YD A MBI T 2. ZOv X MEEDREEIC
X, WHEREFRIH L TWA. MRS HEIZ =L 5
ZECEY, ZoRITKREALEAED L, IHER
I A NOERDOELSLU EOBERERIZZR 5. MRk
EF"C%)MZH@(DH RS Z A2 &2 (Funadani et al,
2013) , BEENAICAKDNGMIIANICIV IAEND EE XD
né ’@M%@HF kv, mEZRT FANE
ST TR (= R A N@E) | iiht%%%ﬁ]ﬂ@
f))ﬂﬁﬂj‘ﬂ‘é Z OERE, B A NEEG LN 5 iR
SNDPWEAICET, REMENKETZ LTSS
(Funadani et al., 2013) .
FLEAREIZEENDH Y A NFENREZ S Oy
D120 =732y vrsrsaoarz o Yo (@), 2
SPICEL BT v a7 4 VH KO KBRS TH
5 EEbID (Morishita et al., 2020) . C. cucullus D
A NEEX, 74237 = /(MMh)@;oﬁk%&“
FTCEZ2BHEIEDHDT (Morishita et al., 2020) , 7 &
n7 Uk, YA MEAFE LG B o AR
AT EEZEZBND. M) TV D RS
VRITEOWMIERAED E, VA MRIIAETE
D, MO RINFEREDSHERE SN TV AICHED
59, sra 74 VAL DY A FFE IR X 2
(Morishita et al., 2020) . Z DI &iXs A Mol -

o, ZURTBEEDO 7 aa 7 4 U USERIKOEENR
WBENLN, BEDOLEZA, Z7uu 7 o) UZRENR

ARBIHFEET L0000, Y A MFEOMBENY 7
JREER IR ITE < oo THgu.

8. BHYIC

LR E RS RS HICERT 208, 20k
b2 LZBREICAERLTWS DI TRy, filx
Sl T M) FRICE/ETIREA ML A
ThrIZbrrbod, mitEPc bl o TART
%. Vargas and Hattori (1990) {2 XX, #itHE 1 g
I3 18,910 MIEDMEE R (/v R—FEIL 5,720 #f

11
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fa) MFEET L0 L. BN Tl Ll ab
I INTETEL OWERPERTEZ 01, BEX
N AMMMEZ AT HIKIRY 2 P2 TE 506 ThH
L. RIRV A MBEIE, BF DS < HEE RO BB~
DT B T DI b A REE TH o 72, AFETIE,
RIR Y A MERGRIRIZI T D IEREE RS v 7 WG E
RSN D, KIRS A b O, Hrio TSR
P TR M: ) TERmME) (SO W TR Lz, 5%
BRI, BEREA~O®EISICBIT IR BIFLR

M) O L AL TERELNRENDL Z &
i, SIAR—=F1E, K-E ofEE (LI Cca®) BEE
O ERZEIMT H L THBEAE ML T A Muz B
bz b, VA MHBROBIAK - ERE, ZE e
BEATHLIELBLWTHD., VA NN DKN
SERIZKDI DA, MIANOAERS T BNENRN K
IR E S DHERDH Y, HETIZTBWT
AKEBEH L TERDTBRERZVI S ICHRFEFTES b
Lona— 2D K5 72 BES N IZ TR S 4L 5 rTREE D
BV, HEROEE TRV, BEIED L AL
TIE, B%OWRICHFRL L.

TR —F ORIR S A b O b R 7S % o1
HEFTIIEENITI VA NETH A H. AT A MEE
kK - LE R Y —AJ8, =7 hUANE, =Ry
A NBOWEENGRDZEERN L. EHLIIEND
M, aAR—FO A MEEE, SRR L 2 Ml
ESEEIGER T2 T —ThDH EBEX TV, L
L, YA MBI ELZZHIETCLEY 2N
RITIZR > Thho T&Z., aFR—F DT A NEEIZ
fRAVIE, A BBEIZHHIZ AN 7T — L9 Z L2 T
RS ZTHD. ik - LE RV —2J@n, hES
WHEREOREIZVA M EMEIELRE ZHN,
BT 2 b A N JE DML Z BRI BE ) & P& 5
5. FLT, =¥ RV ANEREINRD LHIEEST D
BEZHS>TNEDTHS.

it, PEOHFEINV—TI2LkD, VTR VT
h— AfEHT T4 (Jiang et al, 2019; Pan et al.,
2019) , Matsuoka et al. (2009) THEE Z7-KIRT A k
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Denaturing Gradient Gel Electrophoresis % (DGGE %, £
P AR FE A BL 2 /L B SRR ENTE) S TR R I (b &
A, TEPOBERBEALMHEICIEL 2 FENNKD X
Il o T, BN O REEDMER DRI ELE
OETHAIN TS (Shimano et al., 2011) . [AERIC
DGGE % F o, REIZH T 2 KEEE HHEE R o T
EAEMBEEIZS 2 5% R (Murase et al., 2015a) , #F
L« RS O MIE LB T O RAEAEMEEIZONT
b ITVD (BB, 2006) .

HADOREmMMBMOZIZIAKETHL S, &iE - A
(1991) K UtdEfE (2000) 1%, Fbkk &K H L6 H
BLUI-ME R OMA2 A L. Wtk 5% 68 f, +4
PABIE 47 FEAMBLL, 2T 79 #, 0 ) bIwE
36 M, FRER2 S 2B L2 b oik 32 fE, wiict
BOLIZTHB L b0 11 FETh o7z,

KHEIZET D0 FEMTFHFIEC L DAY EREY
AOAFZEIL, Murase et al. (2006) @ DGGE % & H O 72 HF
TN E-T-. A X URALE & RAAEY O E e
(Murase and Frenzel, 2007, 2010) , ZZERNLAZ AW
TR BB &R AW B E O HT (Murase et al,
2012) , AKHEHIERIC X 2 RAELEDEEEOE
(Murase et al., 2015b) , KH TR 72 5 R 3EEE LM
TOJRALEYRELE DZEA (Takenouchi et al., 2016) 72
E, WPt DGGE fEMNT S Terminal-Restriction Frag-
ment Length Polymorphism (T-RFLP, 7 &l BRI i & 2%
BUfEAT) , 2m—rI7A4 77V —2b bW THEDE
fbZB-> TS, RETHE, KEHTOREEMIZED
A R DOREY) R AR HE AR P B D 22 E B 72 AEAF I DD
T, BIHE Y — T = o — & W BT R b
TW% (Asiloglu et al., 2020) .

JRFEH LA COREARR TR, AbiEE O A
BChHREEDOIFAEALYFE (Shimano and Horiguchi,
2008), HARHEOIKRE I X I 7X@ O AT A —
FE4E (Shimano et al., 2017a) , E/VE FAFERT A — B
£ O FZE (Shimano et al., 2017b) 23HE S 41T
5.

Singer et al. (2019) 1%, BV A% U J1, #EH O
BAE, LT, & %0)%4’% A X VTIZEREND
BEROZNZEIND I AT IR (Sphagnum moss) T,
BREE DNA ICEESW BN Y — 7 = o —Z I T
3,035 OTUs (operational taxonomic unit) O Jii2E24E ¥ EEE D
a7 o7& 2 A, W LD bV & HEVE T,
OTU DEEMENRE L 7 ¥ a7 L 7% (Apicomplexa)
72 E OB FEMED OTU NE N LITER L TWD &
Bz b, Fi, HEITEGE L BV TENL,
ARk & MR L IR OIRERKEBAY GERKE
HOFHT A= E) TR THEML. Fk,
Wanner et al. (2020) 1%, HiARROE BNEAK T, 22
LBV - B RIGROEEN, LEART
A= NHEOHERICEELZEZ TVWDH I a@EL

— 5
7.

£+

2. Matsakision ogawaraensis Aoki, Sogame, Wanner,
Mazei and Shimano, 2020: SEM 4, A-C &m; EHEMZE
B D BRE; E B OERSR: F o X7 — ()
A

(Aoki et al., 2020, FFr[Zf5TH#E) . A7 —/—:
-D, 10 pm; E, 1 um; F, 5 pm.
IR, HARO HEFAAYICEE T 5 0 FN5E &

L C, Bobrov et al. (2012) i%, 2 FOFZRT A — %,
Bobrov and Kosakyan (2015) 1% 1 FEOFZRT A — 3% H
AP ORLO I XITrnn oMU E L ridEi L
7=. Aoki et al. (2020) 1%, 1 FEOHFZHT A — % FHER
AINNEIAOTARE DO RS 2> 5 B LA & L CRidl L 72
(X 2) . %7, Shimano et al. (2014) IZE/EDOHEMN S
5S4 MOBAZHT A—NERHLER, Z05b 1R
(Planhoogenraadia) , 19 Fiz HARND OFFLERE LT
WE L. BARTIE, REWKE, TEEALEYOSREY
HIMFSE, ZRRMEAFSEDS T4y TlE Wiz diz, BfFE L
IROENTZEREZRHELZZTTHLIDOXEIICEHD
HARFT LR 9 5. Bobrov et al. (2019) 1%, HA
EEDI—T7 VT OB E TORZRT A —1D
AP R E £ O, vk, AWSEMENE
DFFIE & LT, AH (1993, 1999) 1T K-> THEY

A= NOEE L REE, @if (1993) 12X - T
FEhROBRMEESEATEOLNTWD. £, HfE
T—HR—=2 L LT, HEFEAEYITRIRR EIZRE
ENDHH, HIIED (1995-2018) 1T & 2 A1 #
H— N (http://protist.i.hosei.ac.jp/index-J.html) % Z R X
720,

3. T ERABRTOMMBRRICE F5REEDVOWME
MBEDO Y FA—ILEYMERBADFS

AART, MAEMERTFOBLEND, ALY N 5
ABRICEBWTEHERKE Z L TWVWD Z &2 RIITR
L 7= ®D1%, Hattori (1994) Td A H. LEEFPRL & 1K
AW, KOUFAEAEYOZEM SR L& E—HEORERIC
B 289 CToH 5. Filk L72 X 91T Vargas and Hat-
tori (1990) 1%, Wt 1 g2, 17 THAORAAY
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DEETHEHELEZ. LrL, TAL0REAELEMD
%<1, KIRT A FORETH-T2EEZBND. —
¥, IEERORREIZH D HEEHEE B D %$kiX, Foissner
(1987) I T iXiE + 1 ¢ 720 50 IKLLT,
Bamforth (2001) |2 XAUX, A MLV AKMETOHEE |
g DMK 72 0 ) 150250 A CTH L D). +
HEfkE th R r BN (M BAREINEZE5<T5
FHm) OELFANT TV —% LD Colpoda J& T

(Liiftenegger et al., 1985) , JRAEAEMKRIRS A R b
IHEHRIC, & D WIXTEEAD SRRV X MZELT 5
OITERERI 5 24 BEICTH Y (RS, 2003) , i
DR LI LT, R EZ& KT EIC, 1k
WCABRT B RAEWIL, KIRS R N EIEEIRICEEZE
fLEETW5D.

THFRIZ X, WEAREE & L TR/ A 72 B A
171E3 %. #lzi¥, Vargas and Hattori (1986) 1%, /X7 7
U7 EikER (Colpoda sp.) % L 7= TR Bt
THEBREITO> LT, LBIZARTAHIRRZ T T L
MaEERALEML, BYECKRY A X2hbE T, +
BEMRICAFET D KM X IR 2> C, & &
B, TIDLOEFEL D ZTEW I MAE DA RE
O —1 Y)Y B> CRA7-. Hattori (1994) 1%, M
RSB 72 Ui, JRAEAED DAV A D 7 T EETRL
ORI AETTF L TWe AT T U T HIBE DN HEIE & 1h o %
ORI HAMZHE D, FRAAITIBEREIC XLV IKIR
VA RNDIEEMRE 2D, b0 T T O
BEZHBTLEVD X T U THETREAYO
HWEBICL--Tarybr—E&R TS| W) AF—
LEfER L. BRI, BA (2000) 23 HAGE TREL
W ZIT > TN D.

B EoKE Okm) TIiE, RAEEHOMEIZL -
TAZ TV T HEORMBEDOZENEZ D Z LTk Y

(Jirgens at el., 1999) , /N7 7 U 7 BERRAELEY O
BNORNDEEAIRANT T — % BET 52 ERH
HEEINTWD (Matz and Kjelleberg, 2005) . %1 21,
Murase et al. (2006) 1%, 7KH TEIZIBWTHRAED DR
FE LR OB X 2 i35 2 & TR T U TR
DEDOEALE T-RFLP (LTI X2 T\ 5. 5%, ALY
FAE T C, H5dH D WITRE S o MR Iz B v
TR TV TREOENEDRIZENT DO EHREZ
LR EORENHFEIND.

ST, RO LETOERBRAERET L2 OHKICE
T AMENRERIZ, RAEEMNEGTHHE L TERT
A—=RDONRA F Y I BEOEERE~OEEL (FA, 2007
8 NE<mbonTna.

Aoki (2003) 1%, M A OFEIEAZEZR L, Aoki et al
(2007) 1 ZHFET A —/NDAERER~DEE 2 HIHEIZ R L,
TEFEAEMZE ST 7 Ve E L, WIThb %
SOBANRRENTWD. 7 A BRIEHIYIT R I AEAE
THEEID 90% (28720, B EREMIC HAEY &
DA FENGENTND. IO 7 A BT %28 T
THRIZIEIZ, ZARIZE > TRIZEEIND Z LiX

r<monTng, BRlicBs\WTh, A BT oD
272 BRICIIARAIRT, L > TERBINDL T
AFOEIL, FHT-V 60200 Tmol Si T, WHEDT A
BICEX>TCTHEHESND YA EDE, &H7=Y 240 Tmol
Si (ZPCEk L, Bl Y B A 7 BV THEM A K &
REEEEDTND I ERMLINT WD, KT HERY
TIET A FBITHIRERED 0.5% LLTER, 14 28w T
I 10-15% (23 5 (Epstein, 1994) . F£7=, 74 HFiX
EHE R, BERIENE, BE RS, KSR Z
Pk, SEFERIREUME, EREICEE R E R
LTWa (S, 200272 &) . Aoki et al. (2007) I, I
HIZAERT A—NZEENL2 14V ) h&sHE
L, 2, TRETICHESN TV D HEMLEDF %
T A= NEARBET 20D, ERRRASKRTHBRT
A=NRIE o THREISNTWAEINRS AV ) I ELZET
Lz, TOREE, RETAHZT A—"0Ogkd L TREF
ENTWVWARIIHEDIC L > THREBENTVWEEDE M
BFHD—L/INERMETH-T. —J5, BT A=
DERMAEFERDLART A —N2 X o THEICHG S
NANA A W EEZRBLUEMER, Lo TAE
EINDEICET 2D TH 7=, AT A — N
B/NOAEYTHO NG, BNTA T7HA L, IEFER
HIIC L > CTHERBEOFABENA L) DR
WL TEHY, BBRTA—1"OAALFU I RENE
FRT W L EHbET, AT A— NI
AHFOREEL LT, YU BT A 7 IVICEE 2 &E %
BizLTnsboEEZ LT (Aoki et al., 2007 ; &
A, 2007) .

4. TEFREEYOBELDOBBREME LTOFIA

EHEDORARTIEVET D, BARTRS HWHYL
BRICBEY 5 HHRA A OWE X, B (1926) 1T X
LR T o7, RFAETIE, BT DRICTHDEIRE

CRIRE) Z2BREIEDHZLICE- T, HPOHRE
B <A TH 5.

AHRbOIL, RREEZRNDT A= (REMET
A=) ZHLHLWIE REIREO RN & 5. i &
ol Ay T U RT/HEOREIRE

(Cochliobolus sativus) @ %34 ka1 O HIALEEIZ 2R FLOS AL
O, ZOFHLOHLERTIT 1 AU BB E
W LT-ZETHD (0ld, 1967) . ZDEILN KA D
TA—NORIETHY (0ld, 1977) , BEDOVHF VU T
W AT B 3 5 Arachnula impatiens (Rhizaria: Endomyxa:
Vampyrellida) |2 & 5 Z & 23#% S 47z (Old and Dar-
byshire, 1978) . AR (1983, 1985) (Z L iix, Z Ll
ST 10 FERENBREMET A—NE LTHETHD &
WL ZEOHFIZIE Thecamoeba 72 EHIED T ARV T

(Discosea) ICFTE T 26 Db H 64 %. Cook and
Homma (1979), Homma et al. (1979), % " Homma and
Cook (1985) T, WHEMRD 1= DAEMEM & L TOH
% B, A impatiens O TIEEREE T O 2 715N
WEINTHA. RKEIE2 (1982) 12X iiL, A impa-

18



REEY £4% F15 (2021)

tiens (ZALWFE B IHEE T, ARV 7o < B¥E )
LEONDHENS. ZDD, WA TOMEE B AIC
FHImY £ o B8N RE S L7 (KIH, 1983,
1985) . L2 L7Z2ins. BEMET A — % NARICH
EEXEHZENTET, £z, HATRHEIZZZ->TW
LM DIFFEBLRD =0 DT A — SROERIITFE R
N, ARIFZEIXEREICIZE > T,

5. %#U

AT, FFICAARO LBFEAAYICET 050 %
ML TE 2, K0 afEmic HEEAAMICE L THE
fRZ RS D DI2iE, mfE (2000) , A (2000)
Murase (2017), Geisen (2018) # &G T IEHE 72\,
MR LIZAR D0, HEFEAAEMIT, A A~ AN
KEWED, LTHEARRCIIEEMAEDREL = b
o—dHEnbhTns (5%, 2018) . LL7%
Mo, EIRE LT, LBEAAEDOIFIITENL TS
EEDLIDLEHERV. 5%, mAWEREET L L
EHIF L7V,

Eifi3
B THE L TCWEEEE L, T SRR -
Bl OBRAG R - Aefn - BREERM I AR B IR ARl
IEHWIZLET. £/, 2 40EBELOEHE Lk
B A (ENLRYYEFERT) ICIXBIED S A TEX
WIEHH N LET. RERN S, LERAEDICS
WTC TS EZ W Wz mis DIk B4 G IR
2), L ESADTHEERWZTEWER E —3 4
Ot EWBEKRT) , BT B %4, £ L THARRA
EMFERIC TR OLEFT I REICBHMERZZR0 £
L7z, DXV OE#HER L EIFET.
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