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51 48

(ARG K = LRl 22 B, i 200062)

BE  SARBSERPEHSERE T,

4 2 R ARF 5] R (Anteholosticha monilata)®) 5+

BB TR A MR FURAL, Wit A AR XA ERsH. RAGHBILEGRIEEH, LMhd
RR T HER BRI, 2R T AT fe S EIR QR IR, IR AL 3 A SR
Bt AR B K. B ERMELRIEN: 2B RES LA GEER, €T AR TS RA
RED AR, EFSRAZBRANT R RP, 240 0 E T fe LA A8l e - 1baF4E.

KA

IJSREEeTIE /K € R N AR N T = B e
AHER R ORI 40 o 2%, HISR H1 e 28 (extrusome) s ¥R
A WLEE ] B IX R M o i g ) BRI S R AR, itk —
A AR D A2 B 40 40 I 485 1) 1R 70 A0 B 40 i A i i
PSRN R RFE N MAAEZEZE Y. H
I, 0 B S5 IS 11 S 27 8 A 50 1 B 4 o 2 i e
(Paramecium) i) §i) 22 36 K1 DU i S (Tetrahymena) )kl
T EEN I ST A RN, AFU6) 40 i 6 ) v BE 43 AR 1)
5B R4 B U AR I SO AS PR 1 D R 21T,
AAE NG BRA TR SIS SO S 2] T 55
Mg, JEX A oA S5k, R AR R i R
AT TR

1 MR 5H%
1.1 #4#

BT IR BHCE 2R 53 51 32) 37201043 F] 5K A WL
AR T PEIHIN, 2053 B I LA R R 1S 1 4
PN BRI T 4l R 5 7R
1.2 7%

4 O A R S (1) 7 9 o 2% 3 B R A
1% 5 T RIVHL RN T R 4% 1 617 LU A8 [l 2 AR, o
FEWRE Wi /K 2 05, BEAT IR S Al 25 Dl S 0
4z, ISM-56 10LV 4 FLBE T WL 42 - JEAH

375 S LB A A T 5 e A R S R AR
Bk, FH2.5%)% — 1 F12%%5k 1% 56 18 & 4 25 min,
T FH 1%45K 8 [ 52 60 min, 285 #0 B K G, HE Y]

LFBIR; BRI, S MRS, L BER, IEBAT B

Ay TG S, JTEM-21003% 5 Hi gt N AL 1 HEAH .

2 H#R
2.1 FAEBENE

SRS A O G kP, K100~120 pm, $E25~
35 um. FEANMOARTL, 1K B 5 FH35~40 /s i
YR, eI Er P SR 1. kAN, AR DR
BNEAT A VIR BB R2ARIT B R . -k
B, FUHEL204R, FU3MR RSB R, TG
Uit 5 AT HE B Y “zig-zag” TE 1 H I 0 R A B2 42
R H TR A ) 4k 6 MO E S v 7 R
GHRET, 75, AGES1(E1A). R4 RIS IH,
455505 ik BT A K (K 1B).

TER BRI . I Z 3R & A LA R 2%
FE 43 A IO RIORE, RIS HH 2% i 5l i . S, e
MR e, JCHAE AT BB R
AT, WO 2SR H 45 R A B R (EITCHI B LE),; 7 ik
BHIMS A AT G2 T8, 1200 88 TR 5 H 254 95
FC3~4FHEAR, ABAE IR 51 2 18] A WL 5% 21 [F) P 4
P 1D); 7015 1, Mo 5 &5 R 70 1 fiok =B PR 44 L
DATEILG). HE— 0 OK IR, HoaS i Hgh e 5« B
a7 R, AN AN [ PR S AN — AN 3RO Sk 4L
&, X AT RS EA 1AL T AR IS HOR S L (EILF).

WOk H : 2011-10-23 B A1 2011-11-16
[ SRR HE 4 (N0.31172042) 7 B 15 H
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Lo

Ar B HUEIWAZM: O, UM: BB FC: BTG, MVC: HIIE; TC: BUE; LMC: /24 HE; RMC: fiZHR); B: BRI mu
(DB: T ilE; S km T AhE); C: Mash G5 7L 40 U o 2 AN 23 A (5 S7); D as by 85476 IR 55 SR 2 IRV i 31 (3 Sk
71); Br N g5 G5 AR AN MO S AR TP A A (R S ) Fe “BE A ARA L SR LA S s BRI SR, IR ks AT RS 1); G Mg 53 Lh A e 75 T

WA (#Hk7R). A, B: A7 =10 pm; C~G: 5 =2 pm.

A: ventral view (AZM: adoral zone of membranelles; UM: undulating membranes; FC: frontal cirri; MVC: middle ventral cirri; TC: transverse cirri; LMC:
left marginal cirri; RMC: right marginal cirri); B: dorsal view (DB: dorsum bristle; arrows); C: the extruded structures distributed randomly in the front (ar-
rows); D: the extruded structures distributed in cortical region between MVC and MC (arrows); E: the extruded structures concentrated in the back (arrows);
F: mushroom-shaped extruded structures, they consisted of a spheroid apical part (arrowheads) and a rod-like stem (arrows); G: dorsal side showing the
extruded structures distributed randomly (arrows). A, B: bar=10 pm; C~G: bar=2 ym.

Bl RBEFFIHAYFE B ENE

Fig.1 SEM observations of A. monilata

2.2 BEHTHENE

SETRSEA AN A, AR ORAR B[R] K
NE IR BRE, A 2 B IR R H 2 BE ) R
(LR AR, BRET H M a% . b, 7E40 A =
TR ) FE L (BI2A): (13 [ TR0, 0 A A0 3 TG
HL 35 L 2T e B (E12B); Q)M 2E30, N &
HL 25 FEANIA] (1) A S A J2 (12C); () e T 3,
0 HLT 55 B 2 v T s 2 B (R FRIR MR (B12D) . X
LEFELAR N RE S S H MRS AE e A AR A R 2R
B G R o B2 i o R o L iy s B ISR 8, 1)

KWL I HEA RN T (EI2ER E]2F).
A 0 e K23 um, R AR ES . T
(AT S A R BT (0 AR A i A I 2%
FEMIA S AP 2, B 2 LEA T J2 v 7 R s
rHC IR R R R, A R TR L2
I ) o 2 ik, A T 3 R i K PR 85 B 1 2 (8
2G). MuZRBEvIm 2 MR | Frm A AR IS %
HL 2% B R A O R, W8S LR T
B JZ AV AT (B12H) . B 5 Hh ar s R 0, 53R
JECR B, S IR S B (AN [T S (121~ 12K
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A A1 TR A ST /N S s /NI); B: T BB (7 Rhos R4 50); C: HIRDE N, D: IR B (T S s v 1 3 FERIAT IR AA0); B
S L s 1) RIS ) Fr G S HEAUAE R IR s Ge et e S A D T CRL AT S s e, A Ko T, URF S A R); H: J R s A5
DT I~K: s B I A RERS . #5=0.5 pm.,

A: different types of vesicles in the deep part of the cytoplasm (arrows); B: nearly round vesicle with fibrous substances (see the arrow); C: oval vesicle
with strateform structures of uneven electron density; D: elongated vesicle with an electron-dense structure (see the arrow); E: mature extrusomes
moved towards the pellicle; F: extrusomes located beneath pellicle; G: longitudinal thin sections of mature extrusomes. Note that the extrusomes con-
sisted of three parts: cap (arrowhead), shaft (arrow) and body (double arrows); H: transverse thin sections of mature extrusomes; I~K: different forms
before extruding extrusomes. Bar=0.5 pm.

E2 2kFYIRGHAERAES RIEWE
Fig.2 TEM observations of A. monilata
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3 i1t

KT A BN H s T 9T E 2k B TR
S ET B BB, R 128, R R 11 R A AT
BB AR, W AL I R4 U
ar I AL PR D H A2 . AR SO SR, &2k
A1) LIRS0 A A A 4 I TR, B A AN [
AL FEIL, T2 RIS T RO 5 A% S R0 AT 5
GE T 10 R BT R, A5 L0 &5 R 70 40 e v I B
KR B REE, XEIEARRE AU N F S
556 580 R AE Hi(Pseudourostyla cristata) Hith 2 FE
Hi(Pseudourostyla nova) ] [F] 25 Mo &% A AHALL 2 4B,
{EAN[E]) T K B A Hi(Urostyla grandis) R4k 21 €6 X
H(Diaxonella pseudorubra) PR i /532
S ORI AR A S 4 SRR AR L —, HARSCI4F
B NG Ty AT L B O AT HL ) 4 S A B,
34 RN, oL G R RIGE 2T B A, JLg
i 85 7T e EL AT AR 23 A AL

A 2 A Ay, S L B 2 ph oA o IR s R
NIV Sy = NIP 3 PAS =32 Va el g S E P
e R FEAR G R, (B 2T 5 e JX Se 0 i 2% AN A 2D H Rl
Frhnf O SR 2, K 2 $0 A B AR 3L AR iy A
S B AN SRR A S s AR
BRI AT RE R, AR ) R T AL I N BV 2
Ky, &3 — R AR A SR, 52T BB S H
Modts. JFH, Mds g5tk AR R QR IR 46
DARMONEROR 270 NP & A EA R N7/ D e~y P
SR H AR IO B X o TR, % 21 6 HUR A
J s AL i R ERAARS B0 AR N B TR I

— FECUA A St M 2 R A R, A B R R
R R AEAE M AR SR IR £ U o TR

RLBEARAS, AN AT Sttt B T P A 5 e 5, 3
WIS Fof £ 6 FROGH A0 B N RBURR . I FLMLE% (K0 5 L 45
FIAETS BT 3 A FF AN 2, JUILAE MRS e 3 70
AT 2, WY AR 70 o R R SRR BE AN [,
VWIS s BAT e B . AE D2 B as
FCART AL B R WL AR HH S K, by S A i T
FEA M B R T RER A
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Observations on the Ultrastructure of Extrusomes in Anteholosticha
monilata (Ciliophora: Hypotrichida)

Zhang Xiaocui, Zhai Yujia, Ni Bing*, Gu Fukang
(School of Life Sciences, East China Normal University, Shanghai 200062, China)

Abstract By using scanning and transmission electron microscopy, the present study demonstrates a great
number of extrusomes distributed in the cortical cytoplasm of a hypotrichous ciliate Anteholosticha monilata. The
extrusive organelles in early phase were seen to be located in the deep part of the cytoplasm. There were three kinds
of vesicles with different structural characteristics. The mature extrusomes moved towards the pellicle, which con-
sisted three parts: a body consisting of strateform structures of uneven electron density, an elongated shaft located
at the centre of the body and a cap including multilayer membrane-structure. The organelles broke through the pel-
licle and discharged part of their internal structural substances when suffered from the external stimulus, and the
extruded structures were mushroom-shaped. The results indicated that the extrusomes play a protective/defensive
role when the outer environment changes. Extrusomes may be originated from the vesicles of Golgi apparatus. In
the close relationship of ciliates, their extrusomes may have similar characteristics in structure.

Key words Hypotrichous Ciliate; Anteholosticha monilata; extrusomes; scanning electron microscopy;

transmission electron microscopy
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