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Dicyemid mesozoans were studied on taxonomy, phylogeny, and co-evolution.

(1) Taxonomy: Ten new species of dicyemids were found in five species of cephalopods,
Octopus hubbsorum, O. longispadiceus, Sepia lorigera, Sepioteuthis australis, and
Sepioloidea lineolata. (2): Cell differentiation in dicyemids: To provide insight into the
functional differentiation, using whole mount in situ hybridization the expression patterns
of 16 genes were analyzed. Some possible functional differences among cells were found in
vermiform stages and infusoriform larvae. (3) Mitochondrial genomes of dicyemids and
plachozoans: Mitochondrial genomes of dicyemids and plachozoans were studied, several
mini-circle DNAs were found in dicyemid mitochondria, and the whole mitochondrial
genome of plachozoans was revealed. (4) Relationship between dicyemids and cephalopods:
The phylogenetic trees of dicyemid species and the host cephalopods revealed that
dicyemids and cephalopods did not co-evolved. Some dicyemid species switched the host
species, some co-speciated with the host cephalopods.

SR TEHR
(AL - 1)
ELFERE A F2 78 2L & &t

2010 F B 1, 400, 000 420, 000 1,820, 000
2011 4FBE 1,100, 000 330, 000 1,430, 000
2012 FBE 1,100, 000 330, 000 1,430, 000

R

FE

=0
[s1>4

il 3, 600, 000 1,080, 000 4,680, 000




WHoEsT - A

B DR - M H - SRS - WS RRIE -

|

F—U—FhAEEN, . R (L, (b

1. WML E &

CIEEMWIF D =N A F o vFIL, EEEOTH
REOBRRICHEATLIHIV OB T, K%
DL DAL 10-40 {H & D 7p < | Hiked THL
WIRAHIZRT, ZOZENS, = M Fa
vIx, BB & ZMiaEh o iR e B
e LT, W< roEmoZilitbsE 25
ECHBREWE E SN TEL, LaLl, i
FEDy 1 RFMHTIC L, 2O RMFIT X
59, ZIREENY (RERLINEIEM) O— B T
BDHETDOLRIVEETHDL, bLaATF
2 UNZREBH THDL E LD, EDR)
THE LB EL HD Db 0L TR
., EAEEBEYORIEZ ES ETH Bk
HWEM L 72 %,

2. MO BEW
=nA Fa VHIZIE, RREHEFEN %<, H

KIZBT D= A F 2 UMITELEHRRIICL
DA I TWRY, KoT, =g Fav
HOMAZTLHT D,

B D RRFIC L DFERTIE, = A
F = T ZIRIEENY OB IER IR BB ) 0 —
BThoLTRANESRTHL, LL,
WRSERINEIE ) D 5 b L D4y EERE & o B
DEVDOIHRH SN TR, £2T, 1%
A FEE AW TS F 2 7 ORI
BEMIT L, = A Fa2unED X5l %k
B L L TE RS,

oA F a2 U RICIE B R A L o8,

TR OHE M & = A F 2 U OFiSy
LDELNPATL TH#ATE -2 L 2GS
Hh, ZOEEFREEORBES, HEHE =
AT 2w & OIHELORIE G 53 1 R FH
FEEHA L TRatd 5,

3. WrZEDITIE

71U 7 )V =T ¥R Octpus hubbsorum,
F—2 ~ 7 U TR EE Sepioteuthis Australis
& Sepioloidea Lineolata, HARINFFEY €4
AL TAR=Z A TOERERB L, FA
LTc=n A F o2 U ORI Z AT,

=AA F 2 U DML DOFREE Z W AN
AHIRBAR T DFEBLANEZ — 2 LV, Rt
L7Z# a1, EST uy =2 FTHEE 16
B 2RI LT,

=g F a2 v L FEGN R B o 7
Zay 7o hary RUTS ) AEEE R
AT L T2

=g Fav LEHREE OLEDER
ZWPONCT D70, AARIRFEEOHEEHE
DRMEREENHICHFET D=, T =
TIZOWT, 2 har KU 7T COl BIET &
18SrDNA DRI Z N, =~ A F v &
Z O1E EER ORI 21772 o7, £ L
T, WHFORMM 2 L, LD TG A
AT,

4. BRIERR

(1) = A F 2 VEOGEFISE . Y
7 4 V=T Octpus hubbsorum, #A— A
N U TR FE Sepioteuthis australis &
Sepioloidea lineolata, ¥ X O H RinFEE Y
FXALTAR=Z AT TOEEEREL,
10 FEDORFEHWIED =~ A F =2 VEHEIR L
Too ZDHHLOIFD=A F 2 VAT
L7z,

BV T A N=TEFE Octpus hubbsorum
NH3 R LT~ Dicyema guaycurense %, &
£ 16mm i FEOPMO=AF 27T, B
ERIXFHHEE 2 29, 4 AR R o> 4R B2 A i B



(3 22 A, i RS A ORI ENT 39 il TH -
Too TORIAY 7T A N=TENLWES
NI D=NAF 2T Th D,

A —A ~Z U T infERE Sepioteuthis
australis & Sepioloidea lineolata > 5 % 1
Z 1 Dicyema calamaroceum & Dicyema
pyjamaceum %3 W U7, D.calamaroceum 1%
FE 2.4mm T EDOPRD = 1A F 27T,
SHERIX I $ETE 2 29, s HRRLAE] 14 o0 {4 B2t e
Hoid 31-34 fi, i ALY EORABEIL 39 1#
Toh o7z, D.calamaroceum (34 E 2.0mm 1%
EOFRID =, F 27T, BEEBITEFEL
S, i R RE R O AR T 20-23 A
A ORIREIL 37T TH -7, Zi
H2FIA—ANT VTS SN
HID=NAF 2T ThHD,

JEX AN R INTZ= A F 2 VHHIT,

AFE N Dicyemenneal@ C2FHMN Dicyemalg D =/~
A F 27 TH-o72, Dicyemennea sp. 11%2mm
EEDOHTRIOF T, Kz 5 Sl D
BUE19, ROFTERSET 0L LARETE & 72 %,
i RS AE O[S E39, Dicyemennea sp. 2
I E5mmA B % D RIUFE T, REHAL D 0T
32-38 (A DHIEBIZRE-THEDO L 5 Ex 2
T, A OMIEEIX37, Dicyemennea
sp. 31XBmmIZ VT2 D KA OFE T, (KBl D %%
(E34-37, ARORTERIE MV, {if AL A il
¥1X39CdH > 7, Dicyemennea sp. 41X 1mmlE &
O/NFET, RE OBE23, ROFITHEDIT
My, Dicyema sp. 11Z2mmlE & O FRIFE T, (K
MRS D AR BRI D #T22, R DAL
W =R & 29, i RS A O M B 37,
Dicyema sp. 2132mmlE F O FRIOFE T, (K& 1%
B9 B AR O ER T 15-17, RO ETERIEH W
F—2fR & 29, i RALYE O M B0 E37,
JEXATIE, LMD =/ A F =27 ) H
RRIZH RIS D Z L < @2-3flo =,

AF2UNEREIND, 72T Dicyemennea
sp. 1 & Dicyema sp. | D2FEITE I TH - 7,
TARZa A AIPBIEELINTo=A
F a2 7%, Dicyemennea JBI\Z)JE L. A& 2mm
FEOFRD=NAF 20 ThD, KEtEhk
T IREIRROELIE 28-36 T, RO FTHILM
HER TRTRIZMAV, OV AR=a T HD
BRI, = A F2voficrn T 7
(WEH) A B, T O DS [RIRFIZ 36
A,

()= A F 2 VEHOMIA D 53 OFR
=NAF 2T OERZ RS DAk 72
<, ZVWHETAEIZETH D, Fh bl
DGR I, WA ORI AE & A58 R M
BLOSREDORGIIEO L L B
RV, TIT, =nAF 2 v Ofilas Lok
EZ2WSNARBRFDFEB A2 = LD
AT, il LB R 1E, EST 7=
kC#37= 16 #{x 1~ (aquaglyceroporin,
F-actin capping protein, aspartate
aminotransferase, cathepsin-L-like
cysteine peptidase, Ets domain-containing
protein, glucose transporter,
glucose-6-phosphate 1-dehydrogenase,
glycine transporter, Hsp 70, Hsp 90,
isocitrate dehydrogenase (NAD) subunit
alpha, Rad18, serine
hydroxymethyltransferase, succinate-CoA
ligase, valosin-containing protein, 14-3-3
protein)ZFIH L7=, ZDOfER, B TIXE
DHTHHS & FES CTRAR - DB N Z — 3
B Z b SETIINE L ARG & TREL
INE =R D Rl —REFEL
X HZ LM TH>ThH, KOFIEE X
O OMIE TIX, £HhEnO5aT THlld D
FEREN R D Z LR SNz, ZDZ L
O, YEOMBRNORD=NNAF 20 THD
2. TSI bR E TnD 2



EMHALMNI 0T,

B®)2 b FUTHF ) LT XD RN

= AF a2yt T7ayToIhar RNy
T LOREE AN AR Z B D

2 har R T AOREBIRIT &R AT,
TOIHLTTayTOI Nar RITS
LAOWEEEHOL M Lz, =~ A FarvDs
S har RUTH 7 AOHEITZH LT
ERMOTIN, =nA FaUHETIH, — I
I hary R TEBFRERENRLI =Y —
INEEKLTND Z EEF LM LT,

(4) 2 bz FY 7COLEAET- £ 18S rDNAD
WHRIHNZFIH L = A F a2 &Z0fEFEH
JEFED RARIRMT 21T 72 o T2 W O R O L
s F A NI HDND =N, F =
T, ENFNERABEMEEZ R LN, AA X
Ay FLIEHLNLDT Db o7, A FFITH
BND=NA T a2 VERREATE L, = A
F 2 VENRNA WEICHFEL TN Z &R
R I T, £z, BFEOEFICHALND =
A F 2 VHTIE R UEFEoH TS i &
TWAZENTRBREINT, = AT 2T EZD
8 FEITIE, —FICEE RO DA T, &
REGZ I D & = A F o2 v T3 B L T
Nz,

5. ERFELFE

(WFZERFRAE . WFFEr A S ONEEERTFE# (1
=)

UdesEamsc) G 5 1F)
1. Castellanos-Martinez, S., Gémez, M. C.,
Hochberg, F. G., Gestal, C., and Furuya, H.
(2011) A new dicyemid from Octpus
hubbsorum (Mollusca: Cephalopoda:
Octopoda). Journal of Parasitology 97:
265-269.

2. Ogino, K., Tsuneki, K., and Furuya H.
(2011) Distinction of cell types in Dicyema

japonicum (Phylum Dicyemida) by
expression patterns of 16 genes. Journal of

Parasitology 97: 596-601.

3. Suzuki G. T. and Furuya H. (2011) Two
new species of Chaetonotus (Gastrotricha,
Chaetonotida, Chaetonotidae) from Japan.

Zootaxa 3011: 27-37.

4. Miyazawa, H., Yoshida, M., Tsuneki, K.,
and Furuya, H. (2012) Mitochondrial
genome of a Japanese Placozoan.

Zoological Science, 29: 223-228

5. Catalano, S. R. and Furuya H. (2013)
Two new species of dicyemid (Dicyemida:
Dicyemidae) from two Australian
cephalopod species: Sepioteuthis Australis
(Mpllusca: Cephalopoda: Loliginidae) and
Sepioloidea Lineolata (Mollusca:
Cephalopoda: Sepiadariidae). Journal of
Parasitology, 99:203-211.

(FaRER) GE 31F)

1. ¥ E, WARMA . hEHE
HEHOBEILAON =S F v b
7 aF 4 FOEEICHONT HABYES

55 82 [Ek<x, MBI, 201149 A 22 H

2IRHRETE, PEERR, B

=N FaTICHLNADI hary R T
7LD =Y —7 v BAREYEAE 83 [
K&, KPR, 2012429 H 13 H

3. AEAd, HEHE

=NA F 2 U OHAIZEIT DR R
HABNM) 7225 83 [BIR4x, KFx, 2012 4F 9
H 13 H



(XE) GF 214

1. HEFE 2012) T= A F 27| HFFEEN
Bz HEMETE A AR LS
i ST HIRR pp. 51-57.

2. HEFHHE (2012) [ inEidy) dE{kFH i
AARME LS 7 AR pp. 298-299.

6. HFITHEAE

() gz
HE  F% (FURUYA HIDETAKA)
KK« KEBEFLFMIZER - #E2ES
WFgeE &5 1 20314354

(2) BFgE ST
C )

W E S

(3) M FEH
C )

W



