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Fig.1 The effect of Latrunculin B on the
germination of conchospores in P. haitanensis

#* indicates very singnificant difference

100
_I_
80

60 r

40 T
sk
20
ol £
0 =

sk
0 2.5 5.0 10.0  20.0 40.0

Nocodazole¥#< ¥ / (ug/mL)
concentration of Nocodazole

RITFEHRE %
germination of conchospores

2 Nocodazole I Iz TR FH AW Z M
Pl e s F2 7R & Nocodazole ¥ B 4L HHL2H 55 X B 2 22 5 A W
£ (P<0.01)
Fig.2 The effect of Nocodazole on the
germination of conchospores in P. haitanensis

##% indicates very singnificant difference

GO0 b3 S 3 o Y e R EE (20 ug/mL
Lat B 140 pg/mL Noc) &b ¥ O 2 TF 1432 8h 1 5%
7,48 h J5 & AT LTS IE BT 8 R A H
JEAE X R A LS B — SO BUR £ 11 W T %
W TR A BAR (B T -14) ;5878 7%
A BAR Z A0 HEAT T 40 M 5y 2 5 oy 24T Y T
AN AE R/ R R B L3 X 50 (E R T -
15) 5 5240 7 8 & 7R i AR HL K (AR T -15 ~
17) s 4 RS i 4 (BT -
16,17) o [alisf, i H 2R e 5 e £ % I I 07 & 1k
1A AR B o 3 17 A R 2 i

http : // www. scxuebao. cn



1666 Koo

o 37 %

3 ihg

3.1 MASHERENEERERTFHE—R
280 B AR 1 7 B

A TR ) 200 40 B e S 0 050 2 % 44
YUY 407 3, X7 SRS 5E 1T OB & 1 &
Ao T R T B R ABUAR 1 02 H o SR 1
17 82 ST T W IR 20 1 — B ) 1) AE T 038 B A
REWT &, ik — WL 2 25 5 15 2B 45 b T i R 1) 40 9
[T A Bl A TR RE S B B B R AR Y L xR
HE Bl 200 i R 7 5 L 0 0 40 T F BT 9 L 468 B
WA FILLT 4 1 40 i =2 9 LA RS 30 J2 PR i A T 1A
0 5 200 2 328 30 T U0 A BT 5 5 41 30 40 M T
70 S5 5 S 40 A £ 3 o 2 M 2 S
(2 N e AL N R 1) €
R 30 b B B 5 AT 6032 B RE ) 52 B
X — 45 5 B 2R 1 Porphyra pulchella 1) Ji
T T 145 BE 23 10 590 T8 SR S 2 FNL 3 2
FLAE D] 45 SRS R, 8 & B
U035 00 4b B 0 7 96 T TR R G OE 08 B S B
LAHEME 0T s (1118 2) 3 — &5 S 3F 9 40 1
B SR 05 S S A A TS S RLAE TR T
R o AR B Y A R A T
3.2 WASHEFHR THEERERFHES
R R B AR T R

U TS T W S AR P — R A R P
2T 0, BN SE 10 T JF 4R 38 2 J5 , J 8 vik B8 400 e
B SR W TSR T, R MR T
BAEIE B PR BB R R BT D
WG % (IR T -14 ~17) . 2 #1526 41
B4y AR R FIEH R IE# %, 5 & S
Wy v T ok 22 0 BURT R S 2 0 L T 40 I R 3
S0 AR R AL 22 A0 i TR S A K B0 S G 5 R A
Ff P00 DT I % 4 SR SE I F 7R I8 B 4
LB TR BB T B K PR AT 40 M 4 24 0E R
T R 22 AN 2 5 T I B K
T b T AR T T 5 AT W B
D JE R, TR DR A R R R 5 A TR
Jw e SRR o A R A W R A 40
BEMSAN B M B MM B BREN TR, L
1 B 0 i 24 0 A AR AL B B X R A
o PR A P T 22 B SRR SR s B, A R
BE B 5 A R R SR BF 5 0 e b R

3.3 HMMSHENIZEXRTRTFHNEIMBELE
EEM

WO 1 ok 1Y e 78 1 RGP 22 B B (0 N B
(BT -6,10) X 5N B ) 7l FIEm 3 1
i BiF AN B, e U R ) K R LR AW 5 . B
HEFRNE R I RIE S e e S w
U A P 7 A 2 AR N R, G R B R e
B IR AL R VE AL Z 4 oW e (R L -7) K E
1) e £ 5~ 5 7E B ] B SR B2 20 (Kb 1 -8, 9,
12,13) , sk Se 25 5 5% U] i A1 1 Kl P 22 0 X 52 ]
¥ 1z gy I P R T B AE T IS L B I AE R Kk
e T A EEZEM, AU W E A PAS
(periodic acid-schiff ) Ju o 5 e+ 1 h 1 £
BRI WA B B A 25 0 . 2B B4 A
A [ T 3 ( Laurencia arbuscula) J1% 4 58 7= A= 19
DY 3 60— JBCHICHS R B 200 e A0 R A B 8 R e
Z BRI Z2 0, T HL B A 1 10 R A A B
R AL B R 1 22 W8 O A 0 SRR TERAR T & 7E 5 1)
TFHRRR L s e o 45 5L 25 5 R W
ZLPET T AN [] 388 288 1A RS P 22 0 £ 20 3R 4R Ao
FIBE 5 7 Az AR LA 1 A= 5 2R AR A
KE

ABIFSE B — U A0 R B 1 T A B A R
JH 200 HE B 2R S P A0 A SR T 0 0 R ORG
ZWEAE IR 5 R el s S A A A AE . M |
X WL B A S n] DLHEDY | 2 52 3 5e £ 1 i R i
TR e 20 B A T S DR SR Y R R 1Y e
1 5~ 7 B — BN ) ARG 1 22 AR 2R S 3 A i
R RE R R o i ¥ AT B g, 7R X
A3 R R B T 0 D T R P 22 W PR IR) S A T AR
— U A0 A 1 5 2 58 70 1 8 3 B 3 Y R L
IERVBI ST E RGN U CF A i R SR A i U i
sl FRE 2B BT .

S 3

[1] Cove DJ. The generation and modification of cell
polarity[ J]. Journal of Experimental Botany, 2000,
51(346) :831 - 838.

[2] Abrash E B, Bergmann D C. Asymmetric cell
divisions; A view from plant development [ J ].
Developmental Cell,2009,16(6) :783 —796.

[3] KnoblichJ A. Asymmetric cell division during
animal development [ J]. Nature Reviews Molecular

Cell Biology,2001,2(1):11 -20.

http : // www. scxuebao. cn



11 1]

Mk, S A0 SRS 1 2 X AR

£ TE TR ALY B2 )

EOS

1667

[4]

[7]

[9]

[11]

[12]

[13]

[15]

B R KA. AR A TR LT ] 40 M A 2
43,2004 ,26(4) :372 - 376.

A, EEE, T AR M].3 .t
5 S HE AL 2007 :265 - 279.

Hepler P K, Vidali L, Cheung A Y. Polarized cell
growth in higher plants[ J]. Annual Review of Cell
and Developmental 2001, 17 (1)
159 - 187.

Biology,

Staiger C J. Signaling to the actin cytoskeleton in
plants[ J]. Annual Review of Plant Biology,2000,51
(1).257 -288.

FuY, Wu G, Yang Z. Rop GTPase-dependent
dynamics of tip-localized F-actin controls tip growth
in pollen tubes [ J]. The Journal of Cell Biology,
2001,152(5) ;1019 - 1032.

Sieberer B J, Ketelaar T, Esseling J J, et al.
Microtubules guide root hair tip growth [ J]. New
Phytologist,2005,167(3) .711 - 719.

Brownlee C, Bouget F Y, Corellou F. Choosing
sides ; Establishment of polarity in zygotes of fucoid
algae [ J ]. in Cell
Biology,2001,12(5) ;345 - 351.
TR . 5 5% 76 L i o P R LA AR 228 = B 0T
[D]: 7 & b E B2 B FE T 5L B, 2007 :38.
Hawkes M W. Ultrastructure

Seminars & Developmental

characteristics ~ of
monospores formation in
(Rhodophyta) [ J]. Journal of Phycology, 1980, 16
(2):192 - 196.

Ackland J C, West J A, Pickett-Heaps J. Actin and

Porphyra  gardneri

myosin regulate pseudopodia of Porphyra pulchella
( Rhodophyta ) [T].
Phycology,2007 ,43(1) :129 - 138.

Li L, Saga N, Mikami K. Phosphatidylinositol 3-

archeospores Journal of

kinase activity and asymmetrical accumulation of F-
actin are necessary for establishment of cell polarity
in the early development of monospores from the
marine red alga Porphyra yezoensis[J]. Journal of
Experimental Botany,2008,59(13) :3575 —3586.
LB, RAEE. KK T M F KPR
[T]. BAR AL B ,2012,579(13) 1236 - 237.

[16]

[17]

(18]

[19]

[21]

[23]

[24]

[25]

PRG0S 4, AL [ 8 IR X R B S e A T
FIEAAL T B B S w0 [ T] . )T @ 4R, 19853
66 - 69.

B0 Ut NAL, S IR BE X AR BE SR SN TR
AT O B A R R R [T ] TR R
Bl2£,2013,41(1) ;233 -235.

FLIBE L. FRBE T T X 4% 5 58 3 58 46 7 iR Ll R I
AR R [ D] 55 B« 2012,
INFRIE 0, XK 55 In 538 B il 2R R B
BRI LT ] I O 4 4, 2012, 21
(5):709 -714.

FERIA, NP IRER, . 35 538 I A0 AR
ABUARE R RIS 1 [T]. e 519, 1986, 17
(3):217 -221.
Bouzon Z L, Ouriques L C. Characterization of
Laurencia arbuscula spore mucilage and cell walls
with stains and FITC-labelled lectins [ J ]. Aquatic
Botany,2007,86(4) :301 -308.

Spector I, Shochet N R, Blasberger D, et al.
Latrunculins-novel marine macrolides that disrupt
microfilament organization and affect cell growth:I.
Comparison with cytochalasin D [ J]. Cell Motility
and the Cytoskeleton,2005,13(3) ;127 - 144.

Liao G, Nagasaki T, Gundersen G G. Low
concentrations of nocodazole interfere with fibroblast
locomotion without

significantly affecting

microtubule level; Implications for the role of
dynamic microtubules in cell locomotion[ J]. Journal
of Cell Science,1995,108(11) :3473 —3483.
PR, R EE I s [ M]. L.
AR EOR iRk, 1982:26.

Pollard T D,Borisy G G. Cellular motility driven by
assembly and disassembly of actin filaments [ J].
Cell,2003,112(4) :453 —465.

HiJE. AN Az Sl AN T RS 5 AN i B SR F St
[T]. &Y B2t ,2007,23(4) .281 - 289.
TR XU, T A, L R BY -2 40 N A
I A A0 AR B AR B 22 - B8 )% latrunculin B 4k
X AT R R [T ], WL R 2 i R 5 4R
A Bk W ,2010,36(5) :497 - 502.

http : // www. scxuebao. cn



1668 Ko7 OF IR 37 %

V)

@
DR
RSB

BRI mgEXZAEFREHLETE R HEBRERK
1 ~5 IR 8 FIwi k. 1 N e /7,2, B3 i e /7,3, MEE Br M5 4. RARE LA — 40 M Wi 1k LS. 4
M S50 25 09 2 MBI A2 o 6 ~ 9. BTRLBT IR X el 7 e o 6. WA 728 ¥, 7. B3 P iy 7e 48 ¥, 8. — A Ui ke 1K ,9. — 4
MWy &t 10 ~ 13 HIOR R X 2 /8 T 4 ., 10. ﬂﬂﬁk%ﬁlﬂ@%?ﬁ?‘ 11. B3 B’J%%@% 12, — 40 i % A, 13, 41 & k.
14 ~ 17 20 2 40 60 500 b BRLIZ )y vp 5 £ 1 #9 25 14,15 % Lat B 20 ¥, [ 16,17. & Noc 4b#, E 7Ry 10 pm
Plate I  The cell polarization of conchospores in P. haitanensis

1 -5. The early development of conchospores of P. haitanensis. 1. Released conchospores; 2. Migrating conchospores; 3. Up-righted
conchospore; 4. One-celled conchospore germling with rhizoid; 5. Two-celled conchospore germlings after asymmetric cell division; 6 —
9. Conchospores were stained with alcain blue; 6. Released conchospore; 7. Migrating conchospore; 8. One-celled conchospore germling ;
9. Two-celled conchospore germling; 10 — 13. Conchospores were stained with toluidin blue; 10. Released conchospore; 11. Migrating
conchospore; 12. One-celled conchospore germling; 13. Two-celled conchospore germling; 14 — 17. Cytoskeleton inhibitores treated
migrated conchospores stained with toluidin blue; 14,15. Lat B treated conchospores; 16,17. Noc treated conchospores. Scale bars = 10
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Plate T The ameba movement of conchospore in P. haitanensis

The conchospore spent 7 minutes to move from the position in figure 1 to figure 10, Scale bar =10 pm

Cytoskeleton and mucilage involved in the cell polarization of
conchospores in Pyropia haitanensis

LI Lin', YAN Xinghong'*"
(1. College of Fisheries and Life Science ,Shanghai Ocean University, Shanghai 201306, China
2. Key Laboratory of Exploration and Utilization of Aquatic Genetic Resources,Ministry of Education

Shanghai Ocean University ,Shanghai 201306, China)

Abstract. The specific inhibitors of cytoskeleton and histochemical stain were used to investigate formation
of cell polarization during the early development of conchospores in Pyropia haitanensis. Polarized
conchospores were observed twice: Anterior-posterior axis is formed in migrating conchospores. After
migration, conchospores adhere to the substratum and then apical-basal axis is established. Meanwhile,
composition of mucilage around conchospores was studied, and acidic polysaccharides and sulfated
polysaccharides were found at the rear end in migrating conchospores and basal portion of up-righted
conchospores. These results indicate that mucilage is involved in formation and maintenance of the cell
polarization in conchospores. Inhibitors of cytoskeleton prevented the released conchospores from germinating
through disturbing the anterior-posterior axis formed in migrating conchospores. It was found that they also
affected the establishment of apical-basal axis for abnormal germinations in the inhibitors-treated migrated
conchospores. These results indicate that cytoskeleton and mucilage are involved constantly in twice cell
polarization formation of conchospores in P. haitanensis.

Key words: Pyropia haitanensis; conchospores; cell polarization; cytoskeleton; mucilage
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