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The detailed septum formation processes and the occurrence and behavior of microtubules and
actin filaments during cell division were examined in Chaetomorpha moniligera belonging to the
Cladophorales. The incipient septum formation was the appearance of a circumferential band, where
cortical microtubules were disconnected into two portions. The plasma membrane furrow that had
started from the circumferential band was followed by the centripetal ingrowth of the septum. Brush-
like microtubules quite distinct from cortical microtubules were continuously localized at the leading
edges of the plasma membrane that were intruding towards the vacuole. They disappeared when
the septum completed to close its center pore. A microtubule disrupting drug (amiprophos methyl)
destroyed microtubules at the leading edges of the plasma membrane so as to inhibit septum formation.
The brush-like microtubules differed from both a phragmoplast and a phycoplast in their arrangement
and localization. These results demonstrate that the brush-like microtubules may be involved in septum
formation as a part of peculiar cytokinetic apparatuses in C. montligera.
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T AYEM S A Y HICET %L, B SO
EBXUMKICEEL (EH 1998, K - (LE 1977), £
A 572 % 8k % £ D (van den Hoek er al. 1995), %%
HIORE L ORI T OMD ThH %, MILOEREDIEZ &
A ERHLIERD LD D, FRIEEHOHEI & ffuEE & of
KR EENIHEOE L LTEFEEL, 2ROKE KU ER KR
EOMRVNEEZ ST, FEEREO T CHANcE, BT
ITICHST B EREMINE  (cortical microtubules) AV 5
(Shihira-Ishikawa 1987, La Claire 1987), [0 & 5 MHIZIZIZ
EERE TN L, TNENORKZED TS EEIMUINE
(perinuclear microtubules) MFET %, #rZUSMNIE 2
EFT LB R LZR0D, MlROANREE R NI AFAE T
BEOREFEF L THHET S (Motomura 1996),

VA T HERIC BV TIE, ETEEHIRE S HOMER
X225 % (Leliaert et al. 2007), 1 DHO#NX I EHIE %
2 DOIEMREIC Y] 2 IREEF L TdH %, TS N2 FREEE,
RO RIEENRIDO PN SIRE D, RN > THAS
DIEODEALC B K D ITROLICHET S (Kornmann 1969,

Enomoto & Hirose 1970, #A « JL#f 1971), /N =7 RloOf#
TR, FEEMMIEO R AEEICELD, 2O TL
> RO T RNEK E NS (Okuda er al 1997), TH
Z L 2 RN &S (5 H 1998), B ENS L X
KA & REIRE O RTICIE, REHINREED NBED SR DI TS
FANRODIICFEE T 2 FREEDERL L, ZODMREEICK>TL >
ZIRMR SRR YT 0 HE N B K519 % (Okuda
et al. 1997, HEH 5 2009a)

MREDHDE S 1 DOKRITDEMI DM TH S, 7]
Ml TIE, RMROFEEENUE Eo7va k75 2 -
ANFERHCHE - THEL, ThoD0Tu s FSAMDZThEN
DHIFEEE AL U CIEHIIE & 7% (Enomoto & Okuda 1981,
Okuda ez al. 2016), 45 DRI KE L THWICHEE
5T LT, RSN EIET B,

—), YA TV HEKEEOZ OETIE, MlESMEDOY
SNz, FEREDESMCNG L TEOZCEY, Z
D%, U U7z FIRE MRS 2 K U T o7z /e /e
9% (La Claire 1982), MIfaD T DX 5 7%&id7= 5 22 EE AR
JEF 7213 B1ER (wound healing) &PES, HIfaEEN G
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BLEo TR ZEEEAOWMEINET 7 F T+ S AV
HEET B ENMSENT VS (La Claire 1989, Satoh et al.
2000), HEREEOBEICENT, IAXIELAA D=
7 ORI H R EE N BE S RICTR > TR DOREIRIFHRD /R
RZT B, DX D I/ NEREDE IS AN 2N Hifa
FHTHNTEDIF S L TEFETES (Enomoto & Hirose
1972, Nawata et al. 1993), Olsen & West (1988) &, TD XS
EHEFICIEC 5, FRIFANAICHELEI NS/ NERIEOE K
%, EMIRSHEHOZET (modified) THBEEZ TV,

LT AT, MRS HOME L B MR E O,
TREEHORMBEZ T 50O EE M EIIEE Lk
% (Ui 1983). Y& (1983) Il kAU, FrioMias 24 3
DORRHROZATE 5 DOHMENHOMX (A-E) 15
HEND, BTN BEMNEAR U, RS RIRG s
BAFT % 1 DHOADHZ A T TIX, ool & SF7Ichd
Mg 27575 A N (phragmoplast) &5 LD/
BAMBL, MlofiEE.on (A FeER0N (B) ICH
ET 3, 2 DHBKS SN RIS D BRI HEDS 3
RATT, BOHOME EE AT ST 7 A 3T T X
k (phycoplast) &5 ZEOMUNENHEL, Mgk
D (O Fzidkol (D) ICHET %, 3 DHIIKPHEF
IR LI WX AT, 75908 TSA T 740
TIA DX EWNERIZHEET, BB O BRI
(furrow) IZ &> THIRREMNRHT 5 (E). TD EICHIT 2
B RO, 74V EMIcFEINAICASNS Ui
1983, T 1997),

T AV S A Y HE RIS BT, PREEEKIC X
B E 2B B P Ao id A s (McDonald
& Pickett-Heaps 1976, Okuda et al. 1997), E#51F, ¥ A7
Y HEZERBEOREEEKICB I 2MNELT IF T 4T A
> b OEFB X CREE 2 DO HICEET 2 B2 TH
5MICT B, B 1IREGEDAMIETIE, YA THROA< Y 2
ZAEZ AV, P Oz il d 2 FREEC X > THIll 2 R
T 502 L Ml E ORI ZME T 5, 52w, IITOM
laz&D7v =7 (§EH5 2009b) Z MW, L2 KM
HADTE BGEFE & 2 AU S BREFE R K OHfRE i D2 8)ic
DVWTHET %, TNED2DDMEFERNS, ZIVaX
ELTYNBZT OERICHENT, FEEEERICEE S % Ik
DWNENHEIT 2 EAHLNICE STz, RBIFETIE, 7
Y EHICET 2 A 7Y HICB I ZHIESHOBA LM
INEDBHIZOWT, eEIRaHEYLIYEEY YA
ROEDZBdfkiEDRE & Oz A TER LUz,

mEEBE

2 Y 2 XE (Chaetomorpha moniligera Kjellman 1897)
132017 £ 9 H 20 HicHbifiE Sl E R THRE Ui, &
EINEIKE 2 RS2 € Dl EMRZ R Lz, Z
DHEHEEIZAS M TE R o7 RIFZETIE, TD 2 A
FOMEERID S FAE Utk e, BRI RERILE

7K (Provasoli’s enriched seawater = PES, Provasoli 1968, &
1971) THEE LA, KER(LT % PES FkISFHERD 1/4
& U7z BAARIZHT 200 mL D& Z S OME S v—L o
T, @E 15°C, ALK 2 14 K DOREIA (16 umol
m2s) & 10 REE O EMN 57z ZIAREEIA DS ThS 2 Lz,

2T 2 AEDMFEEE KO 2 BIEE - flikd 2728, 7
T 25 AT (Coolpix P6000, Nikon Co., Ltd, Tokyo, Japan)
TR U T ARAMES (SZX7, Olympus Optical Co., Ltd, Tokyo,
Japan) Zff U7z, 1> 2 —VUREIE 5 2B EICITo 72

fREEZ TR L T -2 EE UCRIIRaII L, JCAmss
THET 27200Y R ZE - Uiz, HildZz 1% gkt A3
LZ2E8HEKT 8§ RHEE L, WK TUHEE, 2% ZIV2uT
IVTE RE 1% 22 = Ve ST 1 I REE Uiz,
IKTURER, EEIHE > T 2~ Bk L, Spurr DRfE (Spurr
1969) lcaiLiz, Wb F5 371 b—L (Ultracut UCT,
Leica Microsystems, Germany) ZH\, JEZH) 1 um DY 7%
ESIU 720 YUIRE 1% BILA YV 70— 0 THRELU TR LT,

MNEET IF T4 TAY NBRUBZELST S0
MEHOCHUAREIZ EARICH)ES (2000) ICiE>T7z, ZOHE
W72 DL ICEL#E T %, R O KIE, 587 mM NaCl, 100
mM KCl, 5 mM MgCl,, 5 mM EGTA, 50 mM PIPES (pH 7.0)
THoTz0 8% /3T KIVLTIVTE R, 0.5% TIVEZIVT VT
t FBXU 1% DMSO =& il OE@EREZEER e U TH
Wiz, MIFIEEERICIRER, M2 TAIVIFICE-T
YL, WIROWEYZIE Uz 501, Z OBk
ZEEWND PBSICHE L, WTEHEZ - THIFEED &3]0
L7z %, polyLlysine Ta—7 4 > 7 LIz hiN—=0
A FIJRT TR0 T Tz 3—2"5 ZIShE 0 1T 725 E
aEHE, 0.5 mg/mL @ NaBH, %Z &35 PBS IC B U CEE A7z
BIC - BRZEL, E5IC 5% Nonidet P40 258 PBS I L T
ran 7 ¢ VEOMBEER O, —RPURBRIE, BEOB
Fa—TV T BETY FOHFa—TV T/ Ju—F
JVHifk (YL1/2, Sera Labs, Crawley Down, UK) @ 25 % %
g 25 uL &, BT 7 F U RTF RIS 379 F0HT
JF T/ ya—F )bk (A2066, Sigma-Aldrich, St. Louis,
MO, USA) @ 25 AR 25 uL » 52 BB TH o 7z
ZRPUAER E LT, FITC TR L7z VY FOHT v  1gG
Ptk (F6258, Sigma-Aldrich) 25 £ 75 B 25 ul. &, TRITC
T L T2 Y FOHi7 Y F 1gG itk (T6778, Sigma-Aldrich)
25 {EFIR 25 UL DIRATZ AV /2, #iizhd Nonidet P40 T
R U 7z R ERORHE, PBS THEH R, —RPUABERICEK -
T 5°C T 6-10 RFELER U 72, GlRHE Z D% PBS THEFR L,
TRBUATEIRIC K o TEI T 2 BERUFE U 7z, PBS THEH:
#%, BRHIERALNIC DAPI % 3 € VECTASHIELD mounting
medium (Vector Laboratories, Inc., Burlingame, CA, USA) 7%
HWTASA R IARICYY Y Ui, MUNEET VTV
TA4TAYNORBFBELGE DAPL TRE LR, BXU
R E DM T EBIE, EHEDCEMEE (BX51, Olympus
Optical, Co., Ltd.) THEIZ L=,
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2T 2 XEDOMfEDOHRERZ /12 1) T 2 DOWi i)
WrL, EFBEMEET 20 E S DT, ML RIS Ul
3R THEEL, MBHOHUREC I > TINEE T 7 F 2T «
FAY MBI LT,

W NERHEEA T S 707 + AAF )V (APM) &7 7 F 2T 1
FAY MRS 8 S 2 F 2 B (Latrunculin B) DfFEEE
TERRIC RIE T EE A FIRT2, APM & Latrunculin B 13, &
REMNZNZN 100 uM (0.1% DMSO Z&35) & 50 uM (0.1%
DMSO ZZ88) L7525 K5 ICEHERICTAM LTz,

10 um

10 um

BR
1. AT 1 XEDIREERAL & MBI EHE

AT 2 AEDRTHEOREMIZ B Uiz, Ml
EzE2L (Fig. 1A), MEIROMREEE (Fig. 1A DK M
T AHMMZR Tz £9, MRROMERCH T 2 R H 2 Bl5
U7z, Fig. 1B-F (&[Al—HIRAD R —HN 2R LI EHE TH %,
REWMNE I FTEEOREIC/H L, MBZORES M & FATic
Bidd Uiz (Fig. 1B), FIEOWIBICESEEGDE B L, #HE
Ay INEDBIZZE NIz (Fig. 10)o REEAMUINE XM < ORI

Fig. 1. Vegetative cells before cell division in Chaetomorpha moniligera. A, Cylindrical cells were seen from diagonally above. Arrows, septa. B and C,
immunofluorescence images of cortical microtubules (B) and perinuclear microtubules (C). D, nuclei stained with DAPI distributed evenly. E, actin

filaments showing reticulated arrangement. F, a differential interference contrast image of the protoplasm in the specimen for immunofluorescence

microscopy. Showing the outlines of individual chloroplasts (ch) containing pyrenoids (asterisks). Double-headed arrows in A-F showing the

longitudinal directions of the cells. The same area of the lateral side of the cell was photographed in B-F. G, many short microtubules (arrows)

with random arrangement. H, actin filaments (arrows) showing reticulated arrangement. I, nuclei stained with DAPI distributed evenly. The same

area of the protoplasm on the septum was photographed in G-I.J and K, nuclear divisions synchronized within indefinite area of the cell. The

same area of the lateral side of the cell was photographed in J and K. J, immunofluorescence of spindle microtubules. K, nuclei stained with DAPI.

Arrows, interphase nuclei.
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¥ (Fig. 1D) ZPATE, 72F> 74T A2k (Fig. 1E) &,
BRI (Fig. 1F O ch) KD DT E N TRIRIC 7046 L
Teo T, BREEE (Fig. 1A QKA IS 3FIREICHEET S
EREMNNE Fig. 1G), 77F 745 AV (Fig. 1H) &
U (Fig. 1D Z@E LTz, HOERBMINE Fig. 1G DKRHD

N2, FVALCRAIL TV, 77F T4 5 A2 (Fig.

1H ORHD (3 EERIBRIC 0159 5 IR EN THIRIC 0 L7z,
RIS IEERIFRIC R Lz (Fig. 1Do  FEdD & 5 IRk
DHHBEZHMMADMIC, BARL TV Bl Ho7z, TD
B, (84 ODHIZICAHANC RS 20T <, fMlaH

D&% —EDFFN 73419 2RO BAFF L TR U7z (Fig.

1L, K)o 7PRMOIGTIE, RFAM/INEDNHR L, A
B (Fig. 1) WIS N, DRMETIINRHELEEZA LGNS
¥ (Fig. IK DRED T, A NERBERES NG -T2,
Ml R & BREETE B iR 2 SRR (Fig. 2) &iiie
DOMEWTRIDOYI % (Fig. 3) 12Xk > TR, FREEERUE BRI

DORE DS FIC I > ThE o7z (Figs 2A, B, 3A), @k (Fig.

3B, C OKHD ZRHITEOMEEDNREF D 5, HIEOHLLTT
iR L7z (Fig. 3D)o HHEHDFEED)E X I RFIfEE L
LEE TN > 72 (Fig. 3E, F)o TO, PREEEH A ZDO/KH
DIRMWVNE L7522 KIITRODIICHIEL (Fig. 2C-E), Hi&IC
ZDHLDIIRDEN > T2 (Figs 2F, 3G-1), JRIELE &I B
ENTEI o Teo BREEITE RG] 10 IFHETIER L, Z DFR,
FHAFIERREEIC & > T 2 DO 2 LTz,

fREEMFES B & &, RO FRPEBIEFEREE L &8I
ZDORFEEZELD &< XS I~k A U7z (Fig. 3A-F). >
T, FIREEMNAT 27 T, FOROEHIIOFEEEDN,
FEEPOFEED FROMmICE DAATHIEL, HWITaH#EL
7z (Fig. 3B,C,E, ). ZDjz, FABEMHFETIX, ORI
HE TOREAICIT 25k (Fig. 3E,F O ch) 3f@EE%Z
MUTHEEDZDT, FHENEVEOOBEIROMEEK L U TEL
iz (Fig. 2A-F), [REFTERORBOERME (Fig. 2F) T,
FRBEDHLLD XD JEPHIC £ THAA LT E 7o BRI O ST B
BREG L, 2 DOMMIEOFEZEREAE —HE i (Fig 3G-
Do RAFHMEITEISR U2 T DX S R FEEEE K O B 7% 4 2
R (Fig. S1) 1ZR9

FREETE B BALE T B E R D BRBEIC 3BT, IRl o 5 TE
B LIChIY] S 5 REM/NE 28BS LT (Fig. 4A DRHD,
MG L TW e REMINED LRI B LIzER, M NEolF
1E LI WIEDPNFRIR O IR ERRES 77 (RTINS AT 2 5
HOHED DR o FFICih > THIEL U 72 (Fig. 4A ORI
AR AR 7 2 & ARk IC %01 U7z (Fig. 4B). FkE
RIS S BIR S Nia o oo BREEE R BIME U TziE
#%, LELORBEMINE DR OIROPNTHR D JFEIEE B 7 H
ARG A Lihisb 7z (Fig. 4C), TD & E, ZOHIRDIR

CEREER &, B LIRS T B B IR O i et & 75 > 7z
(Fig. 4C DRI, RO IR E it Seimib iz D Bk & D
ZNEND S RBM/NG & 1E R 5 MO NE D2 EE T L
1z (Fig. 4C O _HKHD,

FABEDSBRIR DIEREIC HGE LT 0 24& E oM (of. Fig. 3D)
DOREWTIIC 1) 2 B2 R Uz (Fig. 4D)o FlHaHI
mi A (LU &R (LL), F&EhoRREE L& (TS) &
FEEE (BS), AL TWAEIEBORCH (LE) D%
02 ORI B 2 NE 2815 LTz (Fig. 4E),
Fig. 4E OHREBICZEORIBIROMINE (CHEEKH) Dot
L, AL TV EFEBORH LE PSR LIz, Th
5OM/INEDFIMT S LE O_EEB TS & R BS O LLHEEHIBE
T, ThENFEEPOMREE L& FEicHE L TWFE
HTHHMN, ThoOEEICIZRFEMNE BRI NG >
7zo Fig. 4FE Oig LI (LU) &g P (LL) OEKIEZENZE
NRPRDIEHIRMI I O FEEA 734 L Tz, LU & LL OJF
TEEE LGB O #EST i FA RS9 % RIEMUNE  (Fig.
4F DIRED DEFEELED, ZTnoidd & L REfafilmicid
L TWeRER/INED ERICHML THERFLIZEDTH >
Teo TOXIIC, WIBIKOWNENRINTSLE L ZD T
OFEE (TS, BS) &I~k A L T3 B ERZ &R
FEETHO, TORBENKEEHOBETHN—TF X
NFHEICIEF S NS R, Fig 4E TRY K5 ARE L -T2,

Fig. 4F (3F8EH ORREER RID FI7h b RIARAKIK T, FRkE
EREE (TS) 85X UMIA T 2 RO e (LE) #/5R9
FEEHOMREE R mOFERE (TS) B M NEZ Fih
SR LTz (Fig. 4G, H)o WHEDOHLOITIANROIICKHA T %

Fig. 2. Septum formation processes shown by serial photographs that were taken every 2 h. Arrows, planes of cell plates developing.
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Fig. 3. Longitudinal cross sections of dividing-cells in Chaetomorpha moniligera. Centripetal ingrowth of the septa in early (A-C), middle (D-
F) and final (G-I) stages. No plasmodesma was observed. Arrow, developing septa. ch, chloroplast.
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RO ekER (LE) OS> TRIFEBIROMNG (Fig. 4G
DEERAD HEHI LTz, RIBIROMNE (Fig. 4H O R
HD & LE S TS FHi A TANDAFEH L TNWB XS IR A Tz,

Fig. 41, K i Fig. 4E OHRER TR U TV INE 3 AR I DR R
BTH 5, BITHICHTZMIEORNERE, MALTWSE
ERORLM (LE) Z/Rd, ZOREEBORLHD B
ETFEDZNEND S ZHOMNENFEIN LT (Fig. 41 D
HRHD, NEREL, FT->TED, ke UThHIERD
xRl Uiz (Fig. 4K D_EXHD), TN 5ORIFBIRMUNEIZ,
FEROREEED Ll (TS) BXUTHE BS) ICHET3FEE
IS EHE LTz (Fig. 4Do WIFEIRUNE (Fig. 4D 2815
LU7zEl—fBDE—IGATIX, 77F 2T 12T A2 MIBIE
ENah ot (Fig 4. AR (Fig. 4L) TR 72 L 72FR
BED LEsEm (TS) 1BV, MUMNEZELILT: (Fig. 4M),
FREEDHLD I FEN S T2 L E, RIFEIROM/NE IR LTz,
TERRE % DOMREEL R OFIEEIC BV T, RS THREHR
WCECHS B MUINE  (Fig. 4M O%EH) HHERL, FEICIZ %
WK% (Fig. 4M ORHD D2 LIz, Z0%, FREERm
DFEER, B, TUXLCEST 2 REMINE & LLigm
BRI B2 & A TS (cf. Fig. 1G, Do

BREEZ K L hfed T Ml 2 iy NE A APM (77 2 7’007 +

AXF)V) TUH LTz &, RETE RIS ECRIE LT (Fig.

5A,B). X7z, MREEIZAAOMINEZ APM T 2 BfEJLPE L 72

BICEEL, MNE (Fig. 5C) &7 7 F T4 5 A2+ (Fig

5D) ZRZEDICHAGREG LUz, BRilafiim (LU, LL) OF
JERINE XEAE LT, AT 2 EEEROHE (LE) I
W, MINEET IF 2T 4 T AV MBI NIah o, —TT,
FEEEZTE R LR T2 lild % Latrunculin B TUE L7z & &, @
BEDHGHEMEL 72D, #) 2 R TfF1E L7z, Latrunculin
B OLIR 3 I THIFE Z EE U THifkaas 5 &, R
[l OXREHINE I X CIREE B AT Db 53159 2 il
EIROWINE IR OHIFI DG & & FRRICEIER S N iz,
2= 2 XAEOMNEZ A2V U TRUTHIC 2 DICYINid %

&, BRI 2 DOME i DTN ZENDFEIEENIGEL, Y]
Witz 2-3 I CERIRD SR E DN E 0 Lixo Tz, YW 3
73 CEE L7zl O YW (Fig. 6A-C OB DRI T,
KEWNE (Fig. 6B DK (XIFIE TR LI X £ TUMy
M BHETIANRB LTz, —J7, YINBAEICZEiLz2
BOT U F 2T 47 A b (Fig. 6C DRHD D7z B LTz,

8

AR THNEZI Y 2 XAEEF VA 7Y HE R, 1
DOHIICHE N S BT OKZE L L MEAN57%% (van
den Hoek er al. 1995), —f&MICHEOMMETIX, HifldosH
B HE ZUKE HIBRE D AN 5752 —#HOWETH %,
UL, A7 HSERETIE, MREDZIEE 4 O
FUCEREL | ZHiN T, FOMNE, BoRZ bl Wilas
MR %, Floiic, MBS HZ DRV FERNZH
t# % (Motomura 1996), HIREDRREEZMHE TEZ D
D EF U TR 2HRUIAMFE TEBIREI N, A<V
AEDREMPA T, BaHEFBEGREL, BRERICEK -
TERORHRNZ OB A Lic, 2D L X, Rl
RIS LERRAR, Ml NRE S 2 SR ENZ O F XM
flicofidE Nz, oA L MlRE AN ERIGER L AVWE
FikkisE TlE, OO RWHNT UMl S 2720 DMk
UNMFET B LEZBNS,

Mg Ao TR ERIE, REERE, REEEKIC X
S5EVWAEMIESHEHDO 2 OS5 N TS (Leliaert ef al.
2007), E5IC, MEEHERIC K ZMIRESZE 2 DX A TH
HB. 1 DA T Z<Y a2 XEOHIESHT, M
T ORI TR ORAIRANIZIEFENHT 2214 T TH
%o 2DHIEE 2MTHWD ETFE 79 a7 DL > IR
NIRRT, INEORKMIOREE D 5 L > IRO/INE Tl
JRFTNC A HT 2 214 T TH B, L > RIRFBIHE BRI 75
NERHTHB S 2020),

AW T, 2V 2 X EOMRE KR R R BB

Fig. 4. Septum formation in Chaetomorpha moniligera. Microtubule immunofluorescence images in the lateral side of the cells (A, C, E, I, K) and in
the top surface of the septa (G, H, M). A, cortical microtubules (arrows) were disconnected into two portions to make a narrow band of the plasma
membrane without microtubules (arrowheads) right before septum formation has started. Double-headed arrow shows the longitudinal direction
of the cell. B, nuclei stained with DAPI were distributed evenly in the same area as A. C, brush-like short microtubules (double arrows) distinct
from cortical microtubules (single arrows) appeared immediately after septum formation had started. The brush-like microtubules terminated
at the leading edges of the invagination or furrow of the plasma membrane (arrowheads) and made two rows above and below the leading edges.
Double-headed arrow shows the longitudinal direction of cell. D, diagram of the cross section of cell showing the areas and cites observed in E, I, ], K.
Lateral of upper half (LU) and Lateral of lower half (LL) of cell. Top surface (TS) and bottom surface (BS) of septum. LE, the leading edges of the
furrow of the plasma membrane. Abbreviations in D are also applied to those indicated in E, I, J, K. E, microtubule immunofluorescence image of
the lateral side of the dividing-cell. Brush-like microtubules (double arrow) appeared along LE, but no cortical microtubule was found on TS and
BS. Cortical microtubules (arrows) on LU and LL originated from those in the mother cell. E, diagram of the plane of developing septum showing
the areas and cites observed in G, H. G and H, in the surface view of only one side of the developing septum (F), brush-like microtubules arose out
of the margin of LE toward one direction (double arrow in G, H). During centripetal ingrowth of septum, brush-like microtubules (double arrow
in E, I, K) continued to be localized all over on the leading edges of the furrow of the plasma membrane (LE). I, brush-like microtubules on LE
look like a tinsel. J, no immunofluorescence of actin filaments on LE was seen in the same area as I. K, high magnification of brush-like microtubules
undulated on LE. Brush-like microtubules go to two opposite directions. LE was a narrow transverse band, where two parts of the plasma membrane
in TS and BS were actually folded to cover both the surfaces of developing septum. L, diagram showing the top surface of completed septum (TS). M,
radially arranged cortical microtubules (arrowheads) appeared on the center area of TS shown in L. Small arrows, nuclei in mitotic phases.
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Fig. 5. Effects of APM on septum formation in Chaetomorpha moniligera. Cells were photographed from diagonally above 0 h (A) and 4 h (B)
after treated with APM. Arrows, septa. Immunofluorescence images from microtubules (C) and actin filaments (D) in the cells 2 h after treatment
with APM. C, no microtubule was found on LE. D, no microfilament was found on TS, LE and BS. The same area was photographed in C and D.
Abbreviations in C, D follow those indicated in Fig. 4D. Black arrows in C, cortical microtubules that originated from the mother cell remained intact.

%

10 um

10 pm

Fig. 6. A wounded cell in Chaetomorpha moniligera. A differential interference contrast image (A) and immunofluorescence images of cortical
microtubules (B) and actin filaments (C) 3 min after the cell was wounded. The same area was photographed in A-C. A, the region of protoplasm. B,
cortical microtubules (arrows) retracted from the edge of the wound. C, actin filaments (arrows) that ramified and curved appeared near the edge

of the wound. Broken lines, where the cell was cut.
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Fig. 7. Schematic representation of changes in the occurrence and arrangement of microtubules during septum formation in Chaetomorpha
montligera. A-D, the inner lateral sides of the cells cut longitudinally and the upper sides of septa, viewed from diagonally above. A, cortical
microtubules (cmt) arranged parallel to the longitudinal axis of the cell before septum formation. B, a circumferential band where cortical

microtubules were disconnected into two portions. Short microtubules (arrows) that issue from parts of the circumferential band occurred just

after the beginning of septum formation. C, centripetal ingrowth of the septum (cis) followed the plasma membrane furrowing that had started

from the circumferential band in B. Brush-like microtubules (bmt) continuously localized at the leading edges (LE) of the plasma membrane that

are intruding towards the vacuole. D, radial and random arrangement of microtubules appeared on the surface of the complete septum (cs).
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