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PR RO (F130) @ BARKHON I8 > 7V X0 | TEREMIC Plagioselmis sp.3 XY
Teleaulax sp. FRAIECE AT IXA VNI RAZHED I ) 7 M EOEEEMR T LGS Z &7
T&E T2, 2D OFRIZ ITS % 5 Te rDNA O FERLS TITIE & A EZEBRPNFER T, 72 Teleaulax
sp. Tk7)S Plagioselmis sp \Z@&ERB L7c Z ERMERINT-Z &b, BARIBEERIOE BN 27 7 %
AN I ARFERIL, EIERICL S TEENE -1 ThHIEEZLND, £ VT
NEREDO BTN DX, T ITXF AL I AREREL ST I =4 5 BN AR RE
THDHZENTERIN, 7V 7 MREOELIZOWTEERY O THRNELNT,

WA OB EE (J530) : Many strains that could be identified as Plagioselmis sp. and Teleaulax sp.
based on morphological characters were isolated from various coastal waters of Japan. Because rDNA
sequences including ITS of these strains were nearly identical and the cells of a strain of Teleaulax sp.
transferred to those of Plagioselmis sp., only one species of Plagioselmis-clade that possessed life cycle
composed of Plagioselmis sp. stage and Teleaulax sp. stage was common in Japanese coastal waters. In
addition, the phylogenetic analysis suggested that the family Geminigeraceae (including
Plagioselmis-clade) was ancestral paraphyletic group in the Cryptophyceae. This finding provided
various insights to consider the evolution of the Cryptophyceae.
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2008 4 800, 000 240, 000 1, 040, 000
2009 4 700, 000 210, 000 910, 000
2010 4F 500, 000 150, 000 650, 000
2011 428 500, 000 150, 000 650, 000
2012 8 500, 000 150, 000 650, 000
it 3, 000, 000 900, 000 3, 9000, 000
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TW5 (e.g. Spaulding et al. 1994),
Z DL LAY R, AR e EHE
PEIZ S b B3, 7 ) 7 M EOSFESR A
e iﬁ@“(%ﬁ%f%%’o FF B L LT
SHEFM I E < D OFEET B0,
'Cb%%) ERMHE T & - THIF A i EE X
RFT Wi EOBEBEAND, MOEEREIZ 5
THREBI R D72, RRICHEERICE L T
Butcher (1967) DA THH L\ o TE\, £
D%, Hill 51 X - TR E =R E 2 H
wk&Ufh&@%ﬁﬁﬁbm\ﬁva®
DN —H S (e.g. Hill & Wetherbee
1986, 1989; Hill 1991), Z O#r7- 72 /AR %
32 HEZRWT (i) R FHINZE
MHELXFHFEINTEY (Dean et al. 2002;
Hoef-Emden et al. 2002). 7 U 7 s #4348
DL R DHZRELOTH D, Lo Ll

ROPHFRIMEN AR L, Theb
LWLV OREMNEE AV EEAT
WIRWDONEIRTH D, Me—. HRAKED

Cryptomonas (Campylomonas, Chilomonas
ZE&Te) (B L TlX, Hoef-Emden HiZ ko
TIEHE - i TIBEZ S LI LT EE 2 i 5e
NI TWb 2 (Hoef-Emden 2005;
Hoef-Emden & Melkonian 2003). )& T
B L ClidETH 5,

SO VT MEEORIEDFRICILERE L
D OBERENA—EN A LND, 4Rkt
ENT 22 DI1X 2 U 7" NI 8 DD RFEEDAFAE
LTWDZERRINTVDD, %@ﬁﬁﬁ

DELIZIFEBEOBRPIEIS Y G- 721k e

FET 5, ZHUTROSHEIC *%Tfﬁﬂ%%’)
ZEHERLTWVAD, ﬂi%{gﬁb‘ WZIRFEL
TWARBIFEARMIZIT AWV <*EU LT

BY. RV TZXMT U T SEREEA OMRS:
W ORE (BARIR vs 2— RIR) O LR
o TW5b, 77 hEE Proteomonas Tl
V= PFMRRY T TR MBS o EBME S
BIBIHRARY 75 2L %G - 7= BAHE N
FHET 222 bNTEY Hll &
Wetherbee 1986), Z ® Z & 2> H¥EHE L CHL
I RFHEHENTIRIEL CTWAEILE UA W
OB & BAHERZ R LTS EBE T
b, ZOGERIT Cryptomonas TIIFEN D B
NTW5 )N (Hoef-Emden & Melkonian
2003), OB TIXTAR DTV,
L LINNFEETHNE, 7V 7 Mg RE(E
TATERIC K o THAAR L EHEERDO &6
LN EERMARIT /S TN D &) D
THIBREWEMFE THD LW Z &It D,
FIANR DO X 2R D 7 U
7" MEENIZIZ 8 DD RMBEDFIEN B D
LR o=, FEIN O R D BER
WIZOWTIEWEZBH LN TIERY, T072D
7 U7 MEICET DA (7 1=
vy ) ODJ@K%HUE@/\U A NP2
WL TERTL-OORBENR A+ Th

e IHIZZDZ kiﬁ)7hﬁ%ﬁ@ THH
HKROFMMMNEREE 2 Z L2 27N> T
Do

7 ) 7 k¥ O W T, Plagioselmis &
Teleaulax % Geminigera & & HIZ7 U 7 |
BOPT1IOORMHEZIZKL TWD, FA
D YA W 72 1 A& Tl . Plagioselmis &
Teleaulax | XN Z7 7 b & LT,

b 5O ARLND 7T ]\F’H“Cif?)/)to
INETOEDLRVEEN S, AP TS
ZOZEIFRRIELEDND, ZDX 5%
- P TB N B4 Plagioselmis &
Teleaulax \Z BT 5 357N RIZIZ & A
LS b EENTEH I N TWADICH
X 72\ (Butcher 1967; Hill & Wetherbee
1989), F7-FMT o T2 L GO T 1%
WMEAT (Takahashi et al. 2005) 2> 5 1, M@
D3[E] U SRAERE D AR AR & AR AR TH 5
TLENTRRENDD, ZOZ LTI D
L TRV,

57 1R FRIMETE D & | AR AR B
LT EAL R Myrzonecta rubra (=
Mesodinium rubrum) <°. H 54 F 5
& U C/KPE EEH 7R Dinophysis spp. DI
Bk K Bk B & 2 Plagioselmis-Teleaulax
complex |[ZEJEZ HOZ ENRENTND
(e.g. Takahashi et al. 2005), ¥l7f T
Myrionecta & Teleaulax ® . B335 3 F[HE T
®H Y | Myrionecta D3EU Y A AT Teleaulax %
WRERRL LTRIH LTV D ZERREN
TV % (Gustafson et al. 2000), = & IZITH,
Dinophysis |13 Teleaulax % B V) iATe DT
%72 <. Myrionecta %4 L CHLY iA A THI
HLTWD Z &AME I N7z (Park et al.
2006), F7ZBLBRTEVZ L2, Dinophysis 73

‘@ﬁﬁﬁﬁ-‘él6ii§1ﬁﬁ"3§$§‘@7ﬁ§ FAET %
TENR RN T WD, Lb‘b
Plagioselmis-Teleaulax complex D473 T
TTCWRNWED, RVIAEFNTHWL 7 U7
NEEDRIEDRD TRERTH 5,

2. WHEOHEK

7V 7 K #E DY T, Plagioselmis &
Teleaulax % Geminigera & & HIZ 7 U 7 |
BOPTLIOORMHEZEKL TWD, FA
D T B9 72 8 A T . Plagioselmis &
Teleaulax XN I Z7 7 b & LT,
b5OOCARLND 7T 1\/*'”(35/)710
INETOEDLRVEEN S, AP T
ZOZEIFRRIELEDND, ZDX 5%
- P TB Mo B4 Plagioselmis &
Teleaulax \Z BT 5 357N RIZIZ & A
LS b EENTEH I N TV D ICH
X 72\ (Butcher 1967; Hill & Wetherbee
1989), F7-FMT o T2 FE L GO T 1%
WMEAT (Takahashi et al. 2005) 205 1%, W)@
D3[E] U SRR O AR AR & AR AR TH 5



EWRBENDD, TOZEIFHEND D
LTV ZRU,

3. WD
(1) B4 - BRflesr

A AR H CRORTS W= NI, UG +55)
MO T TXELIEILI ARBERELZTLICZY
T REEEBRIIL, v 7 vy MEICEY
U RVAS R
(2) 5 - EIEMEITEI L

W O FRAEIBIERIC K 0 fENIRR O
BILHE # #U4E T 5., %F1C Plagioselmis
-Teleaulax FRFEEEIZ T B AR DOHERSIC
HEHT 5, MBS L O%ER D5y
TR OFER S SR LU TRRZ BN L,
WL DD RRIZ DWW T a3 7 B S
BEATI, FICXY 77 2 FOEREIZ O
TIHEEZEMHN L TE Y., Hoef-Emden &
Melkonian (2003) @ k% HW 5,
(3) o+ RAIRET

fESTEEN & DNA ARl L. rDNA (188,
ITS, 28S) % g, HEFELELSIREZIT 5,
SBAEMENTIZ KV | Plagioselmis-Teleaulax
HREN O R FE Rkl A - FERE R 2 048 T
%o RIFEIZ, [FAUCEHREZHNTZ U7 Mg
BIROBHER, FFICHAERBI LTS
SBAERERM O BRI DWW THENT 217 5

4. WFFEARF

100 Geminigera cryophila
Geminigera cryophila

Teleaulax gracilis
AN Teleaulax gracilis
Cryptophyte sp.
— Geminigera cryophila
— Geminigera cryophila
—— Plagioselmis nannoplanctica
Geminigera cryophila
Geminigera cryophila
Geminigera cryophila
Geminigera cryophila
- Geminigera cryophila
L Cryptophyte sp.
— Teleaulax minuta
Teleaulax acuta
Teleaulax acuta
Teleaulax acuta
Teleaulax acuta
76 Uncultured
B | Plaioselmis prolonga
— SAS017
r SAS019
rSAS001
—Teleaulax amphioxeia
—SAS023
— Cryptophyte sp.
Teleaulax amphioxeia
SAS006
—SAS000
L SAS003
p SAS021
SAS002
L Cryptophyte sp.

0.02

M1. 7IXA4E/NL I ZAZRFERED 185 rDNA
Tkt CRFPITARFZE DOER)

WA, WP NYE, LU R S T B AR
i BRIV Z L, 77 XA
ARMEEDO L DEGLEZL DY U FEHE S
HEREWNYL LT, TOHI>BL T I7X¥ 4B/
ARREECIRT D E b DKROTEERE
BB LImE A, %< % Plagioselmis
prolonga LRIETE A/NEM (< 10 pm) T
HoT=N, —EIX Teleaulax amphioxeia &
FIETE AHBHRKIEOMBETH-T-, T
5O 18S rDNA HEIEFEIHIZRE L, Rk
fRMT 24T o2& T A, 2T OB TERNZ
AL REMIC S BB e HORKTEE & B
Lz (K1), &Ebhicfo~—n—L LT
B TRV DOND ITS2 DOIFERS| %
RELHRKR LZEZA, ZOESTHERIT
FEAERONT, FrICHOREREL L TEE
H X35 CBC (compensatory base changes)
IO LN hole, THOZLENG, AR
R CEEMICROND T T F AL IR
RMEL.BELL IFETHDI EEZ DN D,

IS DORRIX, Teleaulax amphioxeia &
LTHEEINTBWARS EIFEALER—
DOEFNZA LTz, L LETRD X 912,
SJEMNIZEINLDOKRDITE A ER
Plagioselmis prolonga & [RIE &5 /NEFEL
ThHO, FIFE EOMITITRE 2EEEN H
5, ZOHIEELX., 8% 5L Plagioselmis &
DO & Teleaulax T D HNAA[E—Fl D F
AR THDLEEZDZ LIk - THLHA
o<, EERIT, AWUFEICIHB W THEN L 7=
Teleaulax TEDFEDY Plagioselmis &~ %
T2 EnBRINT (27 LBITSHRMER
WTE~DBATIIHER TE Rno70),

HARBRERICE BN 7 7 X421 I X
RFEREOFEIL, LT OEHAN S HEFIICIT
Teleaulax amphioxeia ¥ 7-1% “Plagioselmis
amphioxeia 7 LT XX ThsHEEDLND,
D Teleaulax amphioxeia (Conrad) Hill 1992
L Plagioselmis prolonga Butcher ex
Novarino, Lucas & Morrall 1994 TiXi#E 2
W11 T D, @Plagioselmis prolonga &
LCEEINTWDEE (MUCCO12) & i3k
BAN D ETETDOERND D, @ Teleaulax
JBDOHATHETHD Teleaulax acuta & L
TRHBEINTWDHEF & ITETRRBER & 5

(7= 72 L Teleaulax amphioxeia ¥ X OV
MUCCO12 & HRHAEIZIT/AR D),

F I AWFIE CHUEE L 728k R X OBRER 77 Jit
HOKEHNT, BIFEETIZZ U7 MENIZ
PR STV D 8 RFEREDIN 6 BHAED RHE
BfRAED - 1Z rDNA (18S, ITSI, 5.8S
ITS2, 28S) IZED S RN 21T o 72 (K 2),
Z DFER . Rhodomonas (Rhodomonas SR HERE) |

Cryptomonas ( Cryptomonas % %t Bf ) .
Hemiselmis, Chroomonas (312 Chroomonas

REEE) B LY Proteomonas (Proteomonas



RAEEE) DSLESHI RO ET I EREEE O AR THL
RHEBHETHAI ERRENTE, DFD
Plagioselmis (Plagioselmis Z#kE) BLW
Guillardia (Guillardia 52¥%ckE) 2827V 7 b
EERAN CHIENZ ol LTz,

Plagioselmis sp.

Guillardia theta

Proteomonas sp.

Rhodomonas sp.

84/0. Hemiselmis sp.

Chroomonas mesostigmatica
69/0.98

0.02

Goniomonas pacifica
K2. 7VU7 MlED rDNA AR GRIUA I
¥I=5 TR

ZORERIZF. I =4 T8 (Plagioselmis
AL Guillardia S2#E#E, Proteomonas &
RN D72 D) DAL RNBRFRIETH D Z
EERLTWDS, ZOZEiE, 7 U7 MED
HERIZEBE W T I =7 7B oR (HRIz &
STRRDHRXVTTAR BV /A FHDR
JLVAENLT, KERMBEBEHRERL LT
Cr-PE545) 737 U 7 MERKIZK T DML
BThHHAREMELZTIRL TWD, F 7o EBREGE
WZ LT, ARENTCIX Cr-PES45 LISt Dk
b DR WHBEE (Cryptomonas & %t Bf .
Chroomonas SR #ifE) MHERMTHDH Z & &
LCBY, AFEOEIZE L CIamo LN
BHolnZ EHEIREBLTNDEDNE LIV,
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(D Yamaguchi H, Nakayama T, Kai A,
Inouye I. (2011) Taxonomy and
Phylogeny of a New Kleptoplastidal
Dinoflagellate, Gymnodinium myrio
pyrenoides sp. nov. (Gymnodiniales,
Dinophyceae), and its Cryptophyte
Symbiont. Protist 162: 650-667. http://
dx.doi.org/10.1016/j.protis.2011.01.002
e
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¥ & . 58 2-10. httpi//ci.nii.ac.jp/
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® Yamaguchi H, Suda S, Nakayama, T,
Pienaar R. N, Chihara M & Inouye I.
(2011) Taxonomy of Nephroselmis
viridis sp. nov. (Nephroselmidophyceae,
Chlorophyta), a sister marine species to

Cryptomonas sp.

freshwater N. olivacea. J. Plant Res.
124: 49-62. DOI:
10.1007/s10265-010-0349-y #EHA

@Suzuki M, Hashimoto T, Nakayama T &
Yoshizaki M. (2010) Morphology and
molecular relationships of Leptofauchea
rhodymenioides (Rhodymeniales, Rhodo
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Phycological Research 58: 116-131. DOI:
10.1111/5.1440-1835.2010.00569.x 2 #t
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(2009) Nuclearia thermophila sp. nov.
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isolated from Yunoko Lake in Nikko
(Japan). European Journal of
Protistology 45: 147-155. http://dx.doi.
org/10.1016/j.ejop.2008.09.004 Tt H
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