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58 JLAL AR A [) 40 0 J) 399 Pk SV 40 i 2 437 19 728 4k, E T
D MreB 55 40 Jifd 73 3¢ 2 18] (9 AH Gk

1 MRS

B #k 0 BT AL
ASBIF 5 F {0 3 4 AT AR RN R i T TR R LA
Bk WL 1.
12 HFEWERF

Taq FE [ b5 e B Br Az 2 5 R A BR A
A AR B DNA 4 i KOD-plus 1 B Toyobo;
PCR 51914 B DNA J7 510 15 H 5 50 4 10 3 A7 B
AN SERG TA sl R & L BRI E 9 U) G Fn T4 %
MW A TaKaRas Okl #2355 & . PCR i 1]
WO & [ 22 ST F
1.3 mreB-gfp BliERL G R R 2
51#% P1 (5'-CCTT GCGGCCGC AGAAG-

1.1

TAGTAAGTATTCAAGTTGGT-3") 1 P2 (5'-
CCTT CTGCAG CATATTTCGAGATCGTC-
CGCTAAAA-3") MM 5 & Wi A A Al & . L
WA Anabaena sp. PCC 7120 14 5 DNA Ay,
P1 # P2 5149, PCR ¥ ¥4 4R 153 6 4% mreB H &)
HTFAEN mreBTLE B, @it Not I Fll Pse
X PCR =9 it 47 WUBEE Y o 328 A8 P ) B X B0 B4 Jo
ki PSK-gfp b 3-8 ik PSK-mreBTLF-gfp. ¥
Bk PSK-mreBTLE-gfp Fl pRL25T 43 51 Noz 1
Ml EcoR 1 i 47 XU MG Y), i i T4 % B W 4
mreBTLF-gfp i Bt pRL25T #% #, 19 I & &R
¥ pRL25T-mreBTLF-gfp,
14 ZHEREB(ZFELFEX)

B Bkl pRL25T-mreBTLF-gfp ¥ 1L 3] K5 T
W HB101 o, AR B bk . 7E & Bk Oy 25
pg/mL @ER N 50 pg/mL RIFE R LB Hi5R

F1 HEHKIRA
Table 1  Strain and plasmids used in the study
TR Bk T B kL T P33
Strain and plasmids Properties Sources
LR T A A PR A1
50 0 41 PCC 7120 2N IR S SRR e o A S W 5 R A

Filamentous cyanobacterium,differentiate into heterocysts

Anabaena sp. PCC 7120
TG1

TG1

HB101/pRL623
HB101/pRL623

Stored in our laboratory

when deprived of combined nitrogen sources in the environment.

TG F AR AE P B R e e 1
Cloning host,lack of methylation
& # Bh UKL pRL623, Cm
Contain help plasmid(pRL623) ,Cm"

Stored in our laboratory

Wolk C. P. 3%
Presented by C. P. Wolk

J53/RP4 AR RP4, Amp'/Kan® Wolk C. P. g%
J53/RP4 Containconjugation plasmid(RP4), Amp*/Kan* Presented by C. P. Wolk
pBluescript SK(—) sUREH A Amp* 2B T AE S0 = R AT
pBluescript SK(—) Cloning vector, Amp*® Stored in our laboratory
PSK-gfp o AR, Amp” 2 TR S 00 = R AF
PSK-gfp Cloning vector, Amp® Stored in our laboratory
pRL25T FRBAR T FE Anabaena sp. PCC 7120 1 [ 22 #, Kan® S P S BT
pRL25T Shuttling vector,auto-replication in the Anabaena sp. PCC 7120, Kan® Stored in our laboratory

H B3R 30 mL MR . JiAMTE L BT E R E N
100 pg/mL B EFZE K 50 pg/mL FIREHEER LB
WigeHrh 5595 30 mL YA AT J53. M e
RS H G AR IR B A K. T Ana-
baena sp. PCC 7120 K K, 5 ZEHR 75 77, DA
PRAETE AT 5¢ 30 I TR PR BE 98 40 T X 2B KM, W
50 mL B0 W4 HB101 & J53 B .6 000 r/min
B0 2 min, TG H0 0 Hr B LB 55 95 W U8 % W R
2 W RE M LB EEWAK K 2 FE RIS 78
—, I TET LB Wk E AR 1 W IMA 1 mL LB &

AR, &ML R A T X B KA Ana-
baena sp. PCC 7120 , % i, B 500 puL I A ZE
BRI R AT . TRATE TOLMERFE 4 h &k
A O B R AT B BT BGLL SFAR b E
FHBEFEAE PSR 24 h JGIMARERRAER, F
K& G AT R KR % .
1.5 A22 %} Anabaena sp. PCC 7120 gy 4b I8

£ 30 C. 150 g ot BOC40
pmol /(m? « ) F B o, 5% 3% Anabaena sp. PCC
7120 W % Drso o N 0.2 247,53 %65] 50 mL /N =

r/min,
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FOf . A A22 i 8 TR VR B 4300 D 0.0, 5,
1.0.1.5.2.0.2.5 Ml 3.0 pg/mL, 44> i & #k &
3SAES . BEME 12 h BURE I Do, o {8 5 [ B A 2
e B SR, 3 IRER .

2 #RESH

2.1 MreB # Anabaena sp. PCC 7120 i i K &Y E
(R W

NWESE Anabaena sp. PCC 7120 #1 MreB 7E ZH
JHL P8I 5 A LA BB 5 Al o3 2R ke AR i 3 Ak YOG
¥ FOBL pRL25T-mreBTLF-gfp i af = 36 A Z%
ASHEAR B B A B ) Anabaena sp. PCC 7120 H,
FHZE Ot 0 i B WL EE MreB 78 40 il 4 19 0 5 17

b ol B 2% 6 R B R . Mire B 7E 41 it PN A9 I 22
f EHRAE N LM I AT T A0 | 20 i T
WM MreB 2 AR R B AKR L 290 3~4 F (KW
I-D. 55b FERME T AR — LSRN ERED
24 M 7E X 40 L P MreB i 0 G 7 5 4R L B 4R
FHE A A EAL T AN (R T -2) . AR — 4525
A M . 7E Anabaena sp. PCC 7120 H MreB BET5 1
1 28 2 5 AR 25 % V)M DG /Y X AT RS2 i T 32
FI B AN 0 3 2 MreB HUA R H AR R G B R E
A, BETT 5120 P S 58 . A i ab T o0 20K 38
F, MreB AR ZTE MMM DL E LR T T2 4>+
i (BT -3,
22 MreB E{i FE 20 i B Bt R O K

NS5 IER MM, MreB B 2004
AR E AL T 40 M B b5 Bl A0 E N e RRES
MreB 2 #7 D\ 48 Jf J5E 1 i 28 R, 76 20 M 9 b i v
REHREGE -FRLEIFFT2 AT, X
RE—HFRE TR RS SR 2 DT
JELIF MreB - Y fiff 5 8T 5 5 1) 40 5 1 B i
BRIMEM -4 Fras, XU AE Anabaena sp. PCC
7120 ", MreB 15 o 1 23 B % 20 1 F 390 A4 F 7 i
2.3 A22 X} Anabaena sp. PCC 7120 # MreB iF
TE L B 5

TER W AT T8 A B2 60T T AR H AR AT I b
A22 B9AFFE 3L T MreB WIE W E 7. R T BF5E
A22 X Anabaena sp. PCC 7120 ) MreB W5 {3/ B
S 30 3R ORI A e S R T R AR A T
MreB [ GEP 8% il 5 & bk - 28 J5 FE 0 A22 Ab B
PR TEDO0 WA T #E T R AWML,

D A22 4385 MreB SR HUA SR . 4
A22 b P MreB () GFP #5ic B & 5 » MreB A G i
TTIEH R G 2 R A BN BURCR , BEAL S 5T B A~
gifrt, B L-5 . A R KRH A22 B H) MreB
4D ST 200 L 22 A2 T, MireB 43I0 5 37 5 2 200K L T R0k
B R AL H A HE B AL B O A22 b B TR AR S
MreB 7E 41 fl 8 7 5 A7, Horb A22 BT E 3. 0
pg/mL, A BRI ] N 24 h, MreB DL SR IR Fif 1L 43 %
T,

2)A22 Xt MreB [ 22 A [ 52 ) 522 5770 B 8 0 . it
B A22 JoUi A BE Y RN, TR R Y AR R il 2 B R O
2. %W MreB BliIFRL SRR AERKIHIBRES
A22 BRI BEIEAA G, 2.0 pg/mL A22 4bH )5,
S M A K AR R 1R L 0 5E 24 h R B R L 2T 1R
WAL, 53 240 L 2 5 2 15 9 B 48 h I, AU T AR
ARMEEA AN (B 1. H Bk, A22 X MreB B 1%
Al AR S IR SRR 2.0 pg/mL, X 5
By A= Anabaena sp. PCC 7120 25 3R —34,

L4r 0.0 weg/mL —=2.0 peg/mL

1.2F —#-0.5 pg/ml, ——2.5 pg/mL

1.0f =+1.0 pg/mL ——3.0 pg/mL

1.5 wg/mL

Q0.6
0.4
0.2% < T T T
L + + &
0.0 rd w o s g
0 12 24 36 48 60 72 84

I [8)/h Time

B 1 MreB BIFRS BT

& A22 MR BGL1 B FEPME KN
Fig.1 The growth curve of Anabaena sp.PCC 7120

(pRL25T-mreBTLF-gfp) when treated with A22
MreB {340 i € 02 32 2 A22 B 520, 3X 52
Wi S 500 HE RO . 2 A22 TR 0.5 pg/mL I,
AR SRR 36 h IF 4 A HE AN X BR 43 2L Bl A Ak 2R
[ 4 A2 < 3k ol B8 R S T AT 8 400 L 9 DR/ N R IR 2
KR AHE MreB W E AR Z B, 1.0
pg/mL Al 1.5 pg/mL FUEWKEE ) A22 40 PRAT 47
60 h ZHI I A X PR3, 1.5 pg/mL 1Y A22 4b
P PR 24 b 40 MDA A9 2E 0 DL RO BEBL 2 A T
AN .36 h I SR E R SRR, B 2.0
pg/mL By A22 KPR 12 h J5 MreB H 853 5 210,
#] 24 h N MreB 24 LA gOR 204 T 4 M P L Bl
Kb BRI (] ) A 200 i 2 M B AE T . 2 A22 i
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WEIAF] 2.5 pg/mL LI EE, AEFE 12 h 98 B AL
R oA .36 h JE AE L R AT (R T .

3 i i

MreB & AA7E T 5% AL 0 b i LS 85 11 22 19 2R 4B
FEHE. fE C. crescentus E. coli ¥ B. subtilis 1, MreB 1E
AN 2 IS SRR BER A, B S S A S
JIL e € AR 1) 43 B3 5 240 A P 1 A R S A R T
20 PR 2572 A S A0 T A0 B E B ERAE . S A F
SYUEPH L HE B. subtilis 1 .24 mreB Ml mbl %k KAF
B 20 B o R ek B A2 B T4 . R HED MreB ]
RES AR A BEEM KA. AIXB L MreB 5
20 i 43 B4 18] 1) 55 R AE Anabaena sp. PCC 7120 &
JF TS R GFP Aric 8 H i 89 75 3 W58 MreB
TEANNE N BT € 7« 1 St T MreB /Y B Rl &
JRORE o T8 3 = 20 AS S 30K LR A B B A A Ana-
baena sp. PCC 7120 wh, P H J 2¢Ol 1 9 558 WL %<
MreB 7E 41 ] N 7Y 31 %E 17

P AR B W 4¢ 45 2R U, MireB 78 41 g 4 LA
25 % N AR 1 N R A 1 &l A S a1 O
Rl 3 3~4 R E ARG 22 MM o 20 MreB
FERA LU LR 2 > F M. A4 25 21T L
M - MreB 9 1 {37 Fifi 45 40 i J& 199 45 A 1 22 4k . 78 20
ML B3, MreB 8 H R & 22 LIS 2R 2 3 T 40
JELIE PN 5 > 440 528 3 R A O3 BOIRZS I, MreB 2 1SR
B 22T IR T i 2R R R L 7E 20 N il it v ok
FREGE-FHEWR IFFT 2T Yk
A5 2T RS B s MreB & 22 FRR DL & 4R
B A R 2 41 SRS . MreB 0] BE w2 18 i X Rl 3h
A0 7 LR b I Ak T 48 A R S AS (] S F) 4 i )
Ko HRE,XEH Hu &% MreB & 07 1) BF 58 45
A=, F5Hh, Hu SN BN . MreB £ 5 4 Jifd
JEA W LERR , 2 MreB B2 5 4 T 25475 S 4 B E
B M Rl S R 2 ST . TEARAF IR A
MreB 75 4}l A B 2% L0 A1 5 40 2 25 57 o B R A3
Bk, X fREJE PR 4 52 ) 1 5 R 0, MreB 7E
20 L PN %) S0 A R A AR AN REJE BLIE W 1 R A 24,
WA REAT i 1E % DI A S A M 8 & R A2 e, A
WEFEAR X MreB #4875 @il 5 8 MR 2EAT T Sk AE =,
WS E % 4 M F 55 0 M o MreB 19 28 067, K 8L =%
ZIBA A 225 AR b, MreB DL 2 200K
B B 0 B PN T . X T T I 2 O R A A e R
T M AT BB AR 24 MreB (2 5ok 4E R 40 i 19 IE 25

TEARLN A22 )% — PR3 FR & MreB, & A L
Tir MreB & H B ATP 454 07 4, ol J A22
A3 MreB BB PERE G bR, BFFE S5 R o, 4
A22 R # MreB 1) B3Rl A& W ARG » MreB AN BEHEAT
TERA R A T2 R A B/NURLIR | B AL 3T A 4
Ml XA REJE A22 REUEFF 45 G | MreB &
H b4 MreB Joik E 8 R4, 3510 A ek i 2 {7
S 2 M AT E R D RE .

AHEFE T, MreB I 2 Fifi & 41 M J5 300 A ik 72 &
A ARk, T LA MreB I fig 5 40 7 20 B A E % )
MIEFR . {H MreB 5 4 g 53 24 (4 B 44 U 98 L ik =75
BEHE— 25 (1 S80Sk B IE . B FT A T AR DR A E
F A Y (0 IR B B GFP 4 B bR 0 40 928 9 Ol i
N 42 38 A5 S 6 ke gE— 2 W98 MreB 7F Anabaena sp.
PCC 7120 "Ik,

Z £ X W
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Role of MreB on cell division of Anabaena sp. PCC 7120

LI Dong-xia

WANG Li

CHEN Wen-li

State Key Laboratory of Agricultural Microbiology »

Huazhong Agricultural University sWuhan 430070,China

Abstract

Subcellular localization and function of MreB in Anabaena sp. PCC 7120 was investigated

by using MreB-GFP fusion vector with a mreB promoter. Effects of A22 in Anabaena sp. PCC 7120 with

a MreB-GFP were studied. The organization of MreB changes dynamically throughout the cell cycle.

Treated with A22,the MreB-GFP protein can not aggregate normally.

Key words

Anabaena sp. PCC 7120; MreB; A22; cell division
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1. Anabaena sp. PCC 7120 ¥ MreB B E L ; A-C: A& N8 CHLEF A 98B 5 2. Anabaena sp. PCC 7120 Hf MreB i A 1IE % &
PSS ANMTE A5 K s 22 % W OC L ER s 47 - PO LT s 57 3k BT RIS MreB &7 52 (U405 3. Anabaena sp. PCC 7120 4 fd 4> 24 i} MreB
HYREANL s A2« B EOCHLET 5 A 9O 20 I8 B0 A0 IEAE > R AN 5 4. Anabaena sp. PCC 7120 7 40 i J& 9] th MreB i %E 117 5
A B IR R 5 B AN [ 40 JE ) b MireB S 2 437 14 78 25 P, HG ob A 0K 40 i A 0002 12 D ARES s 5. A22 X Anabaena sp.
PCC 7120 "' MreB 5E {5200 ; A-B: 7 Wl OGS 5 47 8 5L L EF .

1. The localization of MreB in Anabaena sp. PCC 7120; A-C:Bright field image on the left, fluorescence micrographs on the right;
2. The abnormal localization of MreB correlated with cell morphology in Anabaena sp. PCC 7120; Left: Bright field image; right:f{luores-
cence micrographs,the arrows indicate the cell in which the localization of MreB is abnormal; 3. The localization of MreB in the divising
Anabaena sp. PCC 7120; Left: Bright field image,Right: Fluorescence micrographs. The cells in the red circle are dividing; 4. The locali-
zation of MreB during the Anabaena sp. PCC 7120 division cycle; A:Microscope photos;B: Schematic diagram about the localization of
MreB during the Anabaena sp. PCC 7120 division cycle. 5. Effect of A22 on thelocalization of MreB in Anabaena sp. PCC 7120;
A-B:Bright field image on the left, fluorescence micrographs on the right.

BRI MreB ¥ Anabaena sp.PCC 7120 FEYE L (AR R K E 5 um)
Plate I  The localization of MreB in Anabaena sp.PCC 7120(Bar:5 um.)
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A-D:MreB [ B Bl & MR TE LB R BE N 0.5 pg/mL (19 A22 WK BG11 3% 12,24.36 Fl 48 h B A 40 ; E-H - MreB 1) B %l
B WMRTEL TR N 1.0 pg/mL 19 A22 UK BG11 thEi3% 12,24 .36 A1 48 h B 09400 1-1 . MreB (19 B 3% il & 06 Ik 70 28 0 5 vk 88 Oy
1.5 pg/mL BIMR A22BG11 HlE 3% 12,2436 1 48 h B B2 s M-O: MreB B B PR Rl & B RR7E A R IR B 2. 0 pg/mL B9 A22 ik
BG11 8 3% 12,24 F1 36 h #9400 P Al Q: MreB (1 Bl %l & AR 7E L SR VRIE N 2.5 pg/mL 19 A22 WK BG11 5% 12 Fl 24 h
HF A A0 s R AT S: MreB 1 B Bl & TR AR E &SRB E N 3. 0 pe/mL A9 A22 Wi BG11 3% 12 A 24 h i B 40 .

A-D: The phenotypes of cells treated with A22 for 12,24,36 and 48 h. A22 was added to different final concentrations of 0. 5 pg/mL.

E-H: The phenotypes of cells treated with A22 for 12,24,36 and 48 h. A22 was added to different final concentrations of 1. 0 pg/mlL.

I-L: The phenotypes of cells treated with A22 for 12,24,36 and 48 h. A22 was added to different final concentrations of 1.5 pg/mlL.
M-O: The phenotypes of cells treated with A22 for 12 h,24 h and 36 h. A22 was added to different final concentrations of 2.0 pg/mL.
P and Q:The phenotypes of cells treated with A22 for 12 and 24 h. A22 was added to different final concentrations of 2. 5 pg/mL. R and

S:The phenotypes of cells treated with A22 for 12 and 24 h. A22 was added to different final concentrations of 3. 0 pg/mL.
BRI A22 3% MreB I E i B ) £ R (#R R E :5 um)

Plate [l Dose effect of A22 on the localization of MreB(Bar:5 um)



