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(PS) AHIE, HATIA L2, SCh ot TR IR TR Bk /N I HL DLR AR SG A 28 (1) 6 Jk A 0 R IS J2 45
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Cortical ultrastructures of Cryptocaryon irritans GD1 strain infect-
ing Trachinotus blochi experimentally ”

MA Yues LI An-Xing™» XIE Ming-Quan, HUANG Wei

School of Life Sciences Zhongshan (Sun Yat-sen) University, Guangzhou 510275, China

Abstract The morphology of an isolate of parasitic ciliate Cryptocaryon irritans obtained from cage-cultured snubnose
pompano Trachinotus blochii from Huidong, Guangdong province in China, was examined by transmission electron mi-
croscopy (TEMD. The strain was maintained in experimentally infected snubnose pompano from which the sample used
for ultrastructural observations was collected. The somatic kinetosomes of Cryptocaryon showed the classic morphology of
nine triplets of microtubules. The theronts’ somatic monokinetid structure is characterized as follows: A ciliated
monokinetid with a slightly divergent postciliary microtubular ribbon consisiting of three microtubules, originates at triplet
number 9 and extends posteriorly towards the cell surface. The trophont’ s somatic monokinetid is characterized as follow:
A ciliated monokinetid with a slightly divergent postciliary microtubular ribbon consisting of 3 to 6 microtubules, origi-
nates at triplet number 9. An anteriorly extending, long but non-overlapping kinetodesmal fibril adheres to the anterior
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face of the kinetosome at triplets 4 —7. It extends into the apexes of the pellicular crest. A transverse support is present
adjacent to triplet 3 at the left side of the transverse ribbon, consisting of three microtubules and associated with the trans-
verse {ibril which originates between triplets 3 —4. A novel feature of the somatic monokinetids of Cryprocaryon trophonts
is the presence of somatic nematodesmata which are bundles of parallel microtubules. They originate from a dense plate
close to the transverse microtubules and transverse fibril. In the trophonts, the somatic nematodesmata overlap with each
other to support the transverse axis of the cell. A thickened epiplasmic layer is found in the trophont stage. The somatic
dikinetids are dikinetids close to the oral area. Several of the anteriormost somatic dikinetids in each kinety appear as oral
dikinetids. There are at least 3 — 4 rows of somatic dikinetids posterior to the oral dikinetids. The kinetid pattern of the
somatic dikinetids is very similar in both the theront and trophont of Cryptocaryon. Both kinetosomes of the somatic
dikinetids are ciliated and are associated with a single parosomal sac which is anterior to the kinetodesmal fiber. The pre-
sent study suggests that the taxonomic affinities of C. irritans should lie with prostome ciliates by analysis of its different
morphological characteristics of kinetids and cortex from I. multifiliis and related species [ Acta Zoologica Sinica 52

(2): 396405, 2006].
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T A K IR AR (IRIEARAE, 1992; TR,
P, 2004), BESDEATHEA 50 % LA EMISET K,
BB 759% (TS A AR, e K R s
F HUBE 90 B 2 vk K 0 N F——2 7 /N R
(Ichthyophthirius multifiliis ) B REVF 2, KK
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[fi, Cheung et al. (1981) MBI MEL T W%
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(1993) S5 e A% HOAN [] 75 3400 sl s Al 45 A Akt
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( Trachinotus blochii ). 15 B G HAK 1955 4 H M-
222 BRIFEUE, BY R, MESSIRCE S K
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A2 ATPOEE A KE) “9+27 GiRE (IR
T:2v5 1: 16). HAEL BN L, BHEAE
(Kinetosome) (132 g 8 ) 1T _F D) D AN 3] Ao ol
AT (Kinety) 3 H 9\ 1) HEF1 1) 6 £E oo
(Kinetid) ZH ). KB 8T - S8 L F I 50T
(Monokinetids), HAE {3 — L& X 3 A7 75 /D B0 &
K76 (Dikinetids) o JTEL, AT RLKS 5 e A% LU
FBHIITC N 2 MM JEER R B JE DX ) T
FATCAIHEE X R/ v XA R X B R # TG .

38 WE Y e R N S S e AP e
Fig. 1

irritans

Diagram of the somatic dikinetid of Cryptocaryon

2.2 MKEERIEIT (Somatic dikinetids)
NPV EEE RN DIE S U NI P PYEEE S v
TF—HEBN AN 1T LA B 2 5 o A2 B T,
WAL A BIL TG, DB PICH G IHE 3 -
4 AREIEIE R IT (BRI : 160, %) A 7
AR B R T B 2 N BEE, g5 R
AL (B 1. RESBIE IO 2 M BIEAR S K
1T, BEKE D5 AE (PS) HIE,
Harmifrshere (BRI : 16). WEHEIEAS
— LE R RN 22 T A, X BB AT A
LURSE SN (<) NIV o I Bt sy = SN[ IS 582
ETERE RS £F a2 40%E (1, BIR T 13;
BRI : 16). MITMRAER BN A 22 RT3 5 —7 4
SEME Rg (BT 135 BRI 16+ 17D

MBNEF 223 ORI — KL 4E (F) I JafiaE, HE
BT CEIRR T : 1600 A7 B 9 AR Tl 41 1%,
T 3 -4 A=W (B, EIRRT: 13;
FIRRCIT = 16+ 17, M AR A — AR 2T 4, i
WETEE 3 A =R (AR T - 13: BRI : 16+
170, B 2 ARGE AR 3 SR I 416 5 A s R )
RUETH 9 U= (R L 13D, AHARIIHT
J5 B BE A SE T BUR ) B LA CEL R
170

2.3 %4t (Theronts)

2 AR B AL T I N RRE: BT
gitt), HAMAXMAEEME R (Postciliary mi-
crotubular ribbon, P), H 3 M4 BJETHE (Posteil-
jary microtubules, PCM’s) Z %, &I T2 9 <1k
W, mEE g (&2, BT 1.
WEEAL T55 8 =R AN 4T B T 2 1Al (I EUs )
B, LR OE B E Bl B A A B PCM s IS
SEA AR I 2 ) R (BT - 4). PCM’s
5B HEARIT o 52 25 PR, Tz v ) 5 E e e (1A
2, BT . 1Do FRSPIREE th 3 MRBIUE 4k, X
SIRE R T 3. 4 =B 2 (K 2, K
BT e 200 2B LALIARE I B0 FUE AL R AR
BERPICAH Z R, HIX BT MAT ME
(Transverse microtubule, TMT s) HEHK %, &
5 HIF iy [0 A 8 B B AR (RO B L B e HT ) (1)
TMT s 4 -5 (B T: 3). MBHAK
(Kinetosome) PRI HEA H — B2 22 (Kinetodes-
mal fiber, KD), FARERELTE, A & 2] 5 — 4
BHEAA (K2, BRT: 1-5. 2 HE K L,
BT e B LR, {ria BRARN, BRI X,
COSCRNER 40 5. 6. 7 ZIRRCE, HERAE R
Ry SUsE e (BT : 1. KD BAHEE R,
ForiR Bk, BEANE S B BRI (B R
T: 1. 2. BATER 28GR, HEBAER L
PATHES, KR AW EA R T EE Y (KR T -
2). WA R THYE B2 2 [ ~Fin (&
2, Bl 5). E8EES] (Kinety) HIAM, —
WYL ) B T B3 (Longitudinal supraepiplasmic
microtubules) A7 TR /N2 (R T: 4.
5). XEEYATIME HBEIRZ MR HIEKR. 18
BRITE 5 — 7 = IRARE RN Bl £ 22 i g A7 — A R
JIE PN BF 1T T B ) 55 A48 %€ (Parosomal sac) (PR T
7: BRI : 14).



2 M o gk st e 99 s R R A% L GDIL SRR B (R A 45 399

2 PR AR G ) B2 W T AT Y 45 i
) = YR &

C: #7&. EDM: W TEHWR. PA: KIPHE. KD: 32,
T: M. Pr FBFEMER. L HHE. OAM: LEIEH
. IAM: REHEAB. E: £ OLM: AMREIE.

Fig.2  Three dimensional schematic drawing of the micro-
tubular and fibrillar structures found in the somatic cortex
(the posterior part) of Cryptocaryon theront

C: Cilium. EDM: electron dense material. PA: pellicular alveoli.
KD: kinetodesmal fiber. T: transverse ribbon. P: postciliary micro-
tubular ribbon. L: longitudinal microtubule. OAM: outer alveolar
membrane. IAM: inner alveolar membrane. E: epiplasm. OLM:

outer limiting membrane.

2.4 WK (Trophonts)

VTR R B IE PICA W N RAE: B3
B G R (Posteiliary microtubular ribbon)
Hi 3 —6 MR 4Lk, EIETH 9 =IME (ER
T: 6. 7). BERNEE 4—7 4 =BE L RH—
KM L X ESM A% (Kinetodesmal fibrils
KD) (BT : 6-9), KD [l fif {4 2| 5T A K
Tiivi o (ERETHAT (T) eSS 3 —IRUE b —
BT, 3 RCE AL, SRR T 3 -
4 RS ORMATE (T AHIE (BT : 68D
TR P L R A WL A, e TR B AR
A, AR T KD A5 2 AH AR I 416 )5 14
& (Postciliary microtubules) < 8 CEfx 1: 7,
BRI : 14). FEREAS B 54K 3 & G 30% P Ik
(EIR T : 6-9), £FBJa1MAE AU e 7 B AR B
Rk /D) e S I DR b et ) O T po 7]

WHETEEY R (ERL: 6+ 8. FIEEZLR
AR B AL 0 BT — AMRRREAE . BV A R4k
o (ND, 2 —HCPATHEZ I3, e TR R T 40
FERETHE AR A e I BUE R (AR T2 8+ 9+ 11.
12, BRI : 15), WEFRARI AR 2R 5 A B & AL
HHEA, DA SCEEA MR Rl . TR AR A TR
R (KRR T : 4 MBI : 150. 075
EHEARPATHE (L), ERTFEEDRZ T
Rz B (BT : 10D,

2y ORI 7 4 1R 438 10 6 D5 PR G 1K) &5 0 A 22
s, ARG FREEABRKNIT2, HAE
LRy FIREAT £ 4k DL 21 76 S5 Al 0 40 1 58 n 1 A 11
BRI, MAh, IR R .

3 U w

AR E P EREANA N ZBHRTT, HE
Bk, B BIMTE R, dBEMER. 3
MR BERT 4 (Lynn, 1981). #A#EBH 0
P IEH « S ARZE, BEAR DL X s gi iy
BHETTH A B A FL R A R AT
SR E B . Lynn (1981) AR 40 44 5 A1 11356
FHP TR T B RN 8 K&K, Lym
(1991) L3R 1 A K 21 & T 2k 7 o0 1) B A 46 4
A AT AR 2540 2 41 7y A R
A . RIS Lynn (1991) M0 RKER,
JRH R LA OGN K38 J8 T 5 BN (Class Oligohy-
menophorea) MIMEH H (Oder Hymenostomatida) e
1M Corliss (1979 WA KeA% HOR/IN I HUIS U1 ) - i
M H/EE FF ¥ H (Ophryoglenina ) /7 JK H &}
(Ichthyophthiridae) . Pl Ay il = 0 ¥ 56 A%t Tl 45
g RE, FTLL Lynn (1991) 140 846 & rp i A
AR 000 3 e A% v 1 7> 5. Diggles and Adlard
(1995) J# i FLAIX PRl HUK) 18S rDNA 150 1
LN b G5y RIS S S N I
SN A3, NIHRETEH (Colpodida), T
AR5 /N AR JE B4, Wright and Colorni
(2002) 4 18S rDNA 42 K 7 41 K 2 1) R GE
SO IL A NHTEH 4 (Class Prostomatea) /8 & H
(Order Prorodontida), JFfE BRI — N B i B
# d R} (Family Cryptocaryonidae) -

% Lynn (1981) #RiE, 845 dA
NRFAE: 23 S AR 2T 6 SR T A S A 2] [
—IAEBIE R AN BIERTT, (HEFE G R
ANES; BT 5 -7 ZIRTCE 192) 41 22 77 [ i
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I e, HAmHRIE N — BRI, JRYHBhLT
ZAIE s ROK AN BRI — AN RE ) PR A )
BT EE 3 — 4 IR, AR5 I m) 4RI 1K B 21
KUFT5 3 IR 1) — 2R T 40 £ A ) 5 A
FHIE, ESCFFEN . EHEE 1983 4, A HH—H
AN B 45 # ] (Chapman and Kerm, 1983).
KL Maselli® (1994) $AE1)BIE R I 1

R SENAARE G4 2T B A 1B A TG AR 45 ) LL R

FHECES, BRET B s RN E B H ANF SN, R
BPARARAL . NI B BE B TCAT A R ARFAE 7 1
TR BT 22 AR, BT 28 5 -7 =R
(LT 22 A S B o =R Ak, X =M
EERWE TS 4 ZB0E: FEREMERH3I-51K
TE AR, RN T B AT (Lynn and

Corlisss 1991)-

Table 1 Comparison of somatic monokinetid structures of the class Oligohymenophorea and the class Prostomatea

TR
ALY Organell Class: Oligohymenophorea

(Corliss, 1979)

sk
Class: Prostomatea

(Corlisss 1979)

TR AZ o
Cryptocaryon irritans
(BERAE, 2005; ASSCHURD
(Huang et al. » 2005; this study)

RBRH TG

Somatic kinetid

REIERTT, TWBHPATT

Monokinetid, no dikinetids

5B B A T AR S
Overlaps with fibers of adjacent

kinetid

BHere

Kinetodesmal fiber

ST B R
PCMT Ribbon

S¥37, ZARGE

Divergents 3 microtubules

EKD 1 TMT s 2 [, 5 4

FHRTE R
I Between KD and TMT s

Parosomal sac
. =
close to lIlplCt 4

R
) i Present
Basal MT’S

TMT # TMT Ribbon SRR Radial

B 1 474 Transverse fibril i Present

BT PCMT s F128 7 — 8 — Bk

TS Z B — REF4E 22 A fibril-
, J& Absent
lar link between TCMT’ s and

triplets 7—8
P Longitudinal MT H Present
RLaly .

J& Absent

Somatic nematodesmata

RBRNIC, ZERTMBIERIC N
MBI TT
Monokinetid, the most anterior somat-

ic cilia are dikinetids

ANHEZ, B Bursellopsis LAk

Does not overlap except Bursellopsis

B3, 2-6 RME

Divergent, 2 — 6 microtubules

£ KD 1 PCMT’ S Z I8 (Bursellopsis
JEI PS ABHEE 4 =D
Between KD and TMT’ s in Bursellop-

sis PS closer to triplet %4

T AT W H B A B R )
Absents prekinetosomal MT” s in Pro-
rodon

PR Radial
11 Present

15 Present

A Present

15 Present

BRI IC, ZHAAENTHE
LI TG B ST
Monokinetid, the most anterior

somatic cilia are dikinetids

ANHEE Does not overlap

A3, 36 IRME

Divergents 3 — 6 microtubules

£ KD il PCMT’S Z [H]
Between KD and TMT s

JC Absent

ERSIR Radial
fi Present

H, 4B PCMT’ S B4
Ji
close to TCMT’ s

Present, dense material

i Present

fi Present

* Maselli AG> 1994. The ultrastructure of the oral apparatus of the trophont and theront of Ichthyophthius multifllliis. Master thesis of The U-

niversity of Georgia.
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Table 2 Comparison of some cortex structures of Ichthyophthirius and Cryptocaryon

Fatz i ( Cryptocaryon )

INRH Ichthyophthirius
(Chapman and Kerms 1983; Corliss, 1979)

% Organell

GRHRAE, 20055 ASCELED
(Huang et al.,» 2005; this study)

W)z BT

Somatic cortex, kinetid

LR IT Monokinetid

WHEE 5 -7 B, JFLAEBE RIS

i8S Originates from triplets 5 — 7 and overlap

44 Kinetodesmal fiber

with fibers of adjacent kinetid

B TC, 2RO AT B R B AL T
Monokinetids the most anterior somatic cilia are

dikinetids

WEN 47 ZBE, SAEBRERR TN Y%
AN F Originates from triplets 4 — 7 and does not

overlap

BUET S 4 A, B A4 53 Origi-

TMT i TMT ribbon

vergent

SHE, TRHEBRLEN

Three microtubules; no dense material or support

FEJEHE R PCMT ribbon

TEKD M TMT’ S Z 8], $iE 1758 4 =M
Between KD and TMT s close to triplet ¥4

A% (PS) Parosomal sac

I Basal microtubules H Present
A% Somatic nematodesmata JG Absent
SRR /IN YL H 1 HL Y B0 )
Electron dense material in pillicular JG Absent
alveoli
PATHAEE (LMT)

i Present

Longitudinal MT” s

I TH 3 -4 =W, 49 20 3 Origi-

nates from triplets 3 —4, a fibril present Divergent

nates from triplets 4, a transverse fibril present Di-

3-6 IRBE, RASEMMLZEY 36 mi-

crotubules, dense material or support present

7E KD 1 PCMT s 2 8], 5 KD #ik
Between KD and PCMT’s» closer to KD

J& Absent
H (EBEFRAEB B Present in the trophont

A Present

i Present

PR AZ H AR B A T S A 2 B ) 44
BERITE— O, WU — N R AP AE: )
b E SR R NS S S AT SN NS 1= o
(Oligohymenophorea) A7 14 (Prostomatea) 1]
EEILRICIHA ML K 1. XA 1R
Ao ARG ME R BEPPIRBETE £ 4
MGATRE o (AR RS L B A A TS 1 5)
hee, SHAREMNAE . B2 R . R A %S
FROE, BB AL 5 Prostome B SR K &,
A& Oligohymenophorea (% 1) Prostomatea 28
LB MR B R R IC AW N RE: 73 W&
JEE R, SR TEE 5 -7 ZBRE, I mar
FEMMENLF 22, SRR (Lynn, 1991). FEEZN
FIHT VA DX AE T SE AN AT E & 1) B 41 22 %
SLR IR . AR, Bhefez I BAER I
MASEES . 1R R ) 4 22 5 A A0
TGN L AAHE S o FERE & — A i s BREE

AT 3 (1) B LA K — U ZE AR R 3 (Corlisss 19796
R B AZ OB AT FE R, AH /N I ) B AT XA o
(£

TERT 128 (Prostome) #F B H U Coleps am-
phacanthuss  Prorodon aklitolophon M Prorodon
teres, ZHHAAEILPICENEILRIG, BF—F
FHTt B 1 R4 E (Huttenlauch and Bardeles
1987; Hiller, 1993a). R HIATILHICE
ARG B RAM C. amphacanthus (Huttenlauch
and Bardeles 1987) M Prorodon (Hillers 1993a)
WARRL,  FURAE B ARG Z BT R . AR5
i (Oligohymenophoreans), & &3 BT %A M
BHPTCH MR . XL R, Rk RS
INKHEANE, EAJE T Oligohymenophorean.  $ll ¥
W A% o 4 A B0 2 R B 50 R X RS B T R R A R
Fss R e B4 R IE A T 24 (Prostom-

atea) o
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Explanation of Plates

Plate 1

1, 2. Cross section of the somatic monokinetid of the theront shows the kinetodesmal fibril (KD), and postciliary microtubules (P) and dense material

(DM underneath the transverse ribbon (T).

3. Cross section of the somatic kinetid of the theront shows transverse microtubules Carrowheads).
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4. Pellicular structures of the theront showing pellicular alveoli (PAD, thin epiplasm (E), kinetodesmal fiber (KD), postciliary microtubular ribbon
(P), transverse ribbon (T, and longitudinall supraepiplasmic microtubules (1.).

5. Surface view of a band of long itudinal microtubules and transverse ribbon of trophont. Arrowheads point to the parosomal sac.

6—9. Cross section of the trophont. Adjacent to the kinetosome is the kinetodesmal fibril (KD), postciliary microtubular ribbon (P, nematodesmata
(N, transverse ribbon (T), and transverse fibril (T).

10. TEM of the somatic kinetid of the trophont. Kinetodesmal fibril (KD), postci: iary ribbon (P), parosomal sac (PS), transverse ribbon ('T),
transverse fibril (TT), longitudinsl microtubules (L), and nematodesmata (ND.

11 —12. Some pellicular structures of the trophont showing the nematodesmata (N) and thick epiplasm (E).

13. Cross sections of the somatic dikinetid (SD) of Crypyociliary showing the kinetodesmal fiber (KD), transverse fibril (Tf), postciliary microtubu-

lar ribbon (P), transverse ribbon (T, parosomal sac (PS), fiber (F), paroral dikinetids (PD), and electron dense material (EDM).
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14. TEM of the somatic kinetid of the trophont. Kinetodesmal fibril (KD), postci: iary ribbon (P), parosomal sac (PS), transverse ribbon (T),

transverse fibril (Tf), longitudinsl microtubules (L), and nematodesmata (N).

15. Some pellicular structures of the trophont showing the nematodesmata (N) and thick epiplasm (E).

16, 17. Cross sections of the somatic dikinetid (SD) of Crypyociliary showing the kinetodesmal fiber (KD), transverse fibril (Tf), postciliary micro-
tubular ribbon (P), transverse ribbon (T, parosomal sac (PS), fiber (F), paroral dikinetids (PD), and electron dense material (EDMD.
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