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Microtubular Organelles in Stylonychia mytilus Revealed
by Fluorescent Labeling
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Abstract Microtubular organelles of protozoa Stylonychia mytilus was analyzed with anti-o-tubulin antibody and
FLUTAX. The results showed that the microtubular organelles consisted of ciliatures and its base-associated
microtubules as well as cortex microtubular cytoskeletons. The ciliatures include adoral zone of membranelles AZM
undulating membranes UM frontal-ventral-transverse cirri FVTC  left- and right-marginal ciri  LRMC  dorsal
kineties DK etc. The ciliatures and base-associated microtubules arrayed in the specific areas of cortex.
Meanwhile the left- and right-microtubular ribbons oral rib-wall microtubules and other microtubules composed the
cortical microtubular cytoskeletons in fixed areas and they might be owned especially by the hypotrich ciliates which
had dorsoventral differentiation. Moreover they might function in the cortex-shaping and support the movement of
ciliary organelles nearby. This paper describes a three-dimension network composed of microtubular cytoskeletons and
provides valuable references for a better understanding of the structure characteristics and functions of microtubular
cytoskeletons in ciliates.

Key words Stylonychia mytilus Microtubular organelles Fluorescent labeling

Tetrahymena

Paramecium No. 30470201

1~5 No. FM0O1

* E-mail fkgu@bio. ecnu. edu. cn

Euploles
2006-01-10 2006-04-26



72 - Chinese Journal of Zoology 41

Stylonychia mytilus

67

Arregui FLUTAX
89 FLUTAX
10~ 12
1
1.1 2004
10
1.2
Chilomonas paramecium
1.2.1 FLUTAX Arregui
13
1
2
0.5% PHEM 60 mmol/L
PIPES 25 mmol/LL. HEPES 10 mmol/L. EGTA 2
mmol/L. MgCl, pH 6.9 3
2% PHEM 4
0.1% Triton X-100 PHEM
10 min PHEM 5
1 pmol/L FLUTAX-2 Molecular Probes
Inc 10 min 6 PBS
Olympus BX51
1.2.2 a
Arregui s
1
2 0.5% PHEM
3 2% PHEM

4 0.1% Triton X-100
0.1 mol/L 2.5 mmol/L. MgCl, 0.1
mmol/L. KCI 1 mmol/LL EDTA 10 mmol/L. HEPES

5 3%BSA  PBS 3
3~5mn 6 1:1000 a
DMIA Sigma 1h 3% BSA
PBS 3 3~5mn 7 1:100
FITC IgG Sigma 1h
3%BSA  PBS 3 3~5
min 8 Cityfluor  Sigma
Olympus BX51
Arregui
0.5% PHEM
2
2.1
11
172
65~ 70
172
1/2 2
1/4
855
5 4
4 5
1
30 40
12
5
3

35~40



73 -

2.2

20

2.3

2.4

13

1/2

16

15

12

17

19

138

110

2.5

18

3.1

138

1612

1910



74 - Chinese Journal of Zoology 41

Grim
Gastrostyla steinit
14 15
22
Onychodromus quadricornutus
16 ~21
04
1 Gaertigm J. Molecular mechanisms of microtubular organelle

assembly in Tetrahymena. ] Eukaryot Microbiol 2000 47
3 185~190.

3.2
2 Iftode F Cleorot J C  Levilliers N e al. Tubulin

polyglycylation a morphogenic marker in ciliates. Biol Cell
2000 92 615~ 628.

3 Iftode ¥ Fleury-Aubusson A. Structural inheritance in
Paramecium  ultrastructural evidence for basal body and
associated rootlets polarity transmission through binary fission.
Biol Cell 2003 95 39 ~51.

4 Foissner W Schlegel M Prescott D M. Morphology and
morphogenesis  of  Onychodromus — quadricornutus  n. sp.
Ciliophora Hypotrchida  an extraordinary large ciliate with
dorsal horns. J Protozool 1987 34 150 ~ 159.

5 Grims G W. Cortical structure in nondividing and cortical
morphogenesis in dividing Oxytricha fallax. ] Protozool
1972 19 3 428 ~445.

6 Arregui L Serrano S Guinea A . Microtubular elements of the
marine Antarctic ciliate  Euplotes focardii  Ciliophora

Hypotrichia  Arch Protistenkd 1994 144 357 ~ 364.

2002 23 5 405~
408.

8 Arregui L Munoz-Fontela C  Serrano S et al. Direct
visualization of the microtubular cytoskeleton of ciliate protozoa
with a fluorescent taxoid. J Euk Microbiol 2002 49 312 ~
318.

3.3 9 Arregui . Munoz-Fontela C  Guinea A et al. FLUTAX

faciliates visualization of the ciliature of Oxytrichid hypotrichs.

.1985.27 ~28.



Europ J Protostol 2003 39 169 ~ 172. 16
10 Diaz ] F Barasoain I Andreu J] M. Fast kinetics of taxol . 1989 10 2 89
binding to microtubules  Effects of solution variables and ~96.
microtubule-associated proteins. J Biol Chem 2003 278 17
8 407 ~ 8 419. . 1991 12 4 337 ~341.
11 Diaz J F Strobe R Engelborghs Y e al. Molecular 18
recognition of taxol by microtubules  Kinetics and . 1996 17 1 16~22.
thermodynamics of binding of fluorescent taxol derivatives to an 19
exposed site. J Biol Chem 2000 275 26 265 ~ 26 276. . 2003 49 4 514 ~521.
12 Evangelio ] A Abal M Barasoain I et al. Fluorescent 20
taxoid as probes of the microtubular cytoskeleton. Cell Motil . 2004 25
and Cytoskeleton 1998 39 1 73 ~90. S5 422-~428.
13 . FLUTAX 21
2006 41 3 56 ~61.
14 Grim J N. Gastrostyla steinii infraciliature. Trans Amer 2006 2 49~57.
Micros Soc 1970 89 486 ~497. 22
15 Grim J N. Fine structure of the surface and infraciliature of 2000 2 8 ~091.

Gastrostyla steinii . J Protozoa 1972 19 113 ~ 126.

1 3~12 a- 2 FLUTAX 100 pm
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Explanation of Plate

1 3 - 12 Immunoflurescent micrographs of Stylonychia mytilus labeled by anti-a-tubulin antibody 2. Flurescent micrographs labeled by FLUTAX.
The length of all the bars in the graphs is 10 pm.

1. Ventral side of the cell.

[

. Ciliatures on the ventral side include adoral zone of membranelles AZM  undulating membranes UM frontal cirri FC  ventral cirr VC

transverse cirri TC  left marginal cirri LMC and right marginal cirri  RMC .

w2

.Dorsal kinety lines on the dorsal side showing DK1 2 3 and DK-base-associated microtubules including basal body small arrow and other
associated microtubules big arrows .

4. Adoral zone of membranelles cytoskeleton ~showing membranelle brackets AZMB  microtubules link between membranelle brackets big arrows
and post-bracket microtubules small arrows .

. Undulating membrane cytoskeleton UMC  showing UMB membrane brackets and the links arrows between UMC and AZMC.

. Converse’ U” shape microtubules big arrows on the top of the collar and right-microtubular ribbons small arrows of the cortex.
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. Bases of the FVTC BFC BVC BTC respectively and FC-base-associated microtubules showing anterior longitudinal microtubules A

posterior longitudinal microtubules P and radiate microtubules R .

oo

. LMC- and RMC- base-associated microtubules A P transverse microtubules T  left-microtubular ribbons LMR of the cortex =~ VC- base-
associated microtubules VP and TC- base-associated microtubules TA .

9. TC- base-associated posterior longitudinal microtubules —arrow .

10. TC- base-associated radiate microtubules arrows .

11. Microtubular cytoskeleton of the collar showing oral rib-wall microtubules arrows .

12. Right-microtubular ribbons LMR of the cortex arrows .



Chinese Journal of Zoology

ZENG Hong et al. Microtubular Organelles in Stylonychia mytilus Revealed
by Fluorescent Labeling Plate |

ek

ST R Rkl s il

i

5 |

s

<




