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Abstract

Bacterial division and its regulatory mechanisms are fundamental biological research areas.
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Most of the bacteria divide by binary fission, and the division process mainly involves chromo-
some replication and segregation, assembly of FtsZ into Z-ring, intracellular septum formation
and daughter cell formation. Min system is one of the major regulatory systems for Z-ring as-
sembly and consists of MinC (FtsZ inhibitory protein), MinD (membrane-bound ATPase), and
MinE (structural topology factor). Most of the early studies focused on the roles of Min system
on bacterial division. However, recent findings suggest that Min system is an important intra-
cellular self-assembly regulatory system and is involved in a variety of cellular metabolism,
physiological processes and other phenotypes. In this review, we first briefly outline the major
types, structural features and oscillatory models of the Min system. We then summarize the Min
system-regulated biological functions, including cell division, cell motility, bacterial adhesion
and pathogenicity, and physiological processes of cellular metabolism. Finaly, we introduce the
potential applications of the Min system in cellular morphology engineering, antimicrobial
agent development and synthetic biology.
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BAFEREART A Z RS RN RRETE S AR BEE R (B D) [1]. Hd, Z R
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R RS HAY BRGNS AR, R RO R R OGP IR, 2B E 1] [2]. Min REE Z
IR RBERE RS, 1R RFRMGK 22 T A 53 R Z PR 58 A A BN 1] B, 3k 51 gy
AR ZLR RS ELANAKI IR 02, TR or AN 58 2 K 22 R GH B ANAS B G A (1) Bt/ N4 (MEimicells), 3X A
FRHA TR R3] [4]. ASCE 1 S0 BN Min KGR EERM | SERRHEREZA A, B 5 545 Min
ARG, MRS AHERG S Eom . 4H QU AR B FR S 5 T A= Thee, BJa v
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Figure 1. The process of bacterial cell division
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2. Min REGRIEERR

HRIEA RR 7 7T LUK Min RS0 N 22 [RBATERE Min 24, 2K AMERE Min RGME A Min
RG AR, [FNIER ISR T A0 AR R Min RGHEGERL, B2 R Min R4t
AR 1) Min R4080EE, I FtsZ DhReHIHI 25 MinC. 45 &1 ATP B§ MinD FIE5 M4 A+
MinE 415, W FEECARNK Min %5, MinD f&iX— RGN0 A, BT 40 i ik i 40 i i 1,
B BT MinC 315 2 HAE; MinC 51 57 SEHUN FtsZ 23 030#0[5]. MinE 1A L5 MinC 354 HAERL 54,
5 MinD &4, 8 4# MinCD /AR N 2PRAS F- 2 30 40 5 — M BB 24H2% , SEEE Min REEHI423)[6] [7]

22 [RFHIE T Min R 48 DS S ZF AR Min 2408003, B8 /57 MinC 1 MinD PLAACE MinE
ThREM DivIVA. DivIVA 5 MinE A, ‘B HEETEGIIE F2 5 MinCD BAERTH[8] [9]. [FET,
524 [CBH M Min RGETEE Mind 4145, 7E3 MinCD F1 DivIVA (&R A5 5 Min 24 1THEE9].

WA TR A Dy 2 22 T e R 22 PR M B ) (RIS, RIS 22 I M T 2R 8L Min RGE R
52 A DivIVA AU Cdv3 EE, BFTE U Min RE03E R 58 & Z R 28 1 52 A7 842E[10]

A, Min REGWAFAE T HSAEANE AE T . ErtE AR UK MinD #1 MinE, K& MinC 117
FEH, MYFRASZEA ARC3 BN AT RECE MinC FITHEE[11]. v 40T - A7 7E PRl 23 31 s s A3 F0
AR E AL ) MinD [FJUREE F[12] [13] [14], 2B B4 B2 2L 18 15 LA 7 B 55 A% 240 1 A AL o

3. Min REGHEMSFIEFIRTNIRE
3.1. MinC. MinD #1 MinE B4

Min 247, MinC /& EIER FtsZ DIREHI B A, MinD & ES, ATPase, MinE &5 440 HNA T
MinD # MinC &7 |40, MinE 5 MinC 354+ MinD _b [FJ#E IM ELAE FIAL 5, 384 MinC 27 20K
A, RS B ELAE 3 A SRR ST B AR P AR AR AN R A S 48]

ORI B ) Min R4EA%1(1% 2), MinC EHR/NA 231 NMEERR, 8 N i FtsZ 4545z
domain), C ¥ij MinD 45& £5#438(D domain), PSSR H — MR IEESkER:, DRI DI6E[15]
[16]. Z domain EIfi7E MinD AAFLERIZAE B AT LLSZBIRT FtsZ 413 A% 17]. D domain 328 B /K 5%
TR, A R RS RSGQ BRIP4, 7157/ 55 MinD ) S148. D154 F1 1159 #EATAH EAER[18] [19].

MinD & ParA/MinD Z R ) — 3R 4K ATPase, HAAK/NA 270 NMEEERR, H C i S54RSS 5120,
MinD [ 2546 F 80 25 N 5 {557 1) Walker A 3£ FF GKGGVGKT FIAL T Hh 8] A7 4 57 1Y) Walker B 3£ DSPA,
PAK C st & 45 M9 I8(MTS domain) [21] [22]. MinD HKFEARFH Walker 51 Switch 1 35525
MinC. MinE & ERLS ATP (43R S5IESS 4 1) MinD 385E MinC 2 MinCD S5 A1k, X—8
A RET LA FsZ 7540 Mu i - 412207

MinE J&—F UL R RGN E A DT, KN 88 NEIEER, ThAE K MinCD & & AR il /£ 41
B R AL[23]. MinE B A N 35 MinCD $5 #7145 Fi (Anti-MinCD Domain, AMD)AI C 3 )& — 1 #4145
4k (Topological Domain, TSD), TSD 543 T MinE 5 7 2 i 95 B AT 35 A /761 MinE 5 MinD
B EAE 223 MinD 4k ATP /Kf#, X/ MinCDE & &R /E 40 P il 2 B 42 80 (1 3K 30 1KY . MinD 58
Jif ATP /K05 2Bt NAHM 0T, FFAE 4 IR 5 — A EE0H 58 i re (6 I 3 ) — R 2 3 24] [25].

3.2. Min R4 HYIETNIREY

Min F 4t K A% D RE K2 AL AT LU SRS AR AT R (14 3). MinC 5 MinD 4545 70 S e
JEP R AW R B S, X — BB SREN /RIS ATP S8R T MinC. MinD. MinE =/ H
I3 Z A AR R AT S MR AR [26]. 12 ATP AFAERI AT T, MinD 23 DL SRR (177 205 41 i i 45
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&, % MinC #4852 5 MinD 455 )5, MinCD 2>l FtsZ HJ41%£[18]. MinE 5 MinD FAERI{7 55 MinC
HEA, 2 MinE {0 MinC 5 MinD 454 )5, MinD 2{#1L/KE ATP I 510 Bk Mg 5 — R E# 5
MinC 413, X FEARW E 2 B A FtsZ [k B 7E 40 i Hh BB 4125 18]

KIGHFF R ) Min R G7E 5 22 IR B R AR U ORI, R 2 805 2 IRBIPE R ) Min R G0 KA D RE )
ML 5 K AT o B sh A 2R B0 [27]-[33]. F 22 IRFH B Y Min REERIEDNBENIHLEINE G ASH,
BT MinE fDJ8EH DivIVA &, Frll Min RGN DyREt MBS AR DivIVA DAFRAS TR A
MinCD FEH7[34] [35]. WE4HEE HH ) Min 45 [F) i i gk Ao =0 3 ThRE[10] [36] [37]-

Min £ 48 K A5 1% T BB AEAE W B ELA9) A ) | . MinC 78 LA B9V FE /N T 0.7 uM, L MinD 1 FtsZ
ik 6~8 £i5[38] [39]. RIKELR) MinC ] & UK ¥EAE B AT 9SE,  Ghosa S5 45 R 278 MinC (1) SR 451
PNy MinD B4K, MinC A1 MinD 7EZ5 &I I HEI9C R 9 1:1, Z3F 1456 7T LA MinE £ 10~15 min Y
SEAHHI[40]. Huang 55 7E 80 2R S AR A5 228U A5 3. MinC #1 MinD 5125 1:1, MinC. MinD [
HAEE ATP JFEG /KR 2 [AIAFELE~100 FD (13 J5 I 18] (417 458 1K) 52, 7647 MinCDE SR (1 5 #R2E 47 (8] kM
1k MinCDE 5= K 75 ZEAKHS U1 R4 1T AN A2 = 8% DL R4 4k [42]
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Figure 2. Structural characteristics of protein components in the Min system of Escherichia coli [86]
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Figure 3. The swing model for the Min system to perform its functions [87]

B 3. Min R & ETRERNIBRNIREY[87]

4. Min ZZEHEPEINREER 1)
4.1. BEREB S SR ABRTS

Min R HAT—H 7 PR ER AR A r TV E IR W AT, REEMRIEAYES R, B
NG 2R A0 B, IX 2 Min RGEHRFA R AR IR S 4R B . Min RGENTAH o> 24T EFE 2R
P 22 ORI M B a0 AT B . AR SRR S PR [27] [28] MR 3 BR B B (Xanthomonas citri) [29] A& T 5P A
(Xanthomonas oryzae) [30]. i 55 B B (Neisseria gonorrhoeae) [31]« 4 I E B (Shigella flexneri) [32]-
BV 9K (Vibrio parahaemolyticus) [32]F1EE ELINE (Vibrio cholerae) [33], =% I BHM: B Wik 5 28 fu F
W RMERR B (Clostridium difficile) [35], W4 AN B EREE(Synechococcus elongatus) [36]H1 K EK B
(Synechocystis sp) [37]VA S 4B 251 Eh7H A B (Halobacterium salinarum) [43]. IKIN'E $h W (Haloferax
volcanii) [ 13RI PG R 4T W (Haloarcula japonica) [13]55— &AM g A GG . 75 EFZERZE, Min R
M R EERE RS, (HIFAEME— IR RS, 45 I I8 1% B %€ 208 (Nucleoid Occlusion)
SN SN oy R A 44

4.2. ¥mLmpaEzhM

201 T 1 Tk 440 1 32 B S B A R B S5 PR ) R AN R PR B R B . A TR 32 B T A A 4 R R AR IS B
(Swarming Motility). 483k #)(Swimming Motility). 4HE45 4512 8)(Twiching Motility)%5 2 i 30 [45].
Min  F G002 B (1 40 i 12 3 R 44056 TR 1 4 F S dd i 55 40 B8 6 R B8 A BV R SRR . 7EH
BB TE HIAR 2 B R 7 S A AT 1 (Proteus mirabilis)H, 56K ResB | # E & i 15 KT FIhDC
ik, (A AT BLSOE MinC B335 . ResB BYGRAE 215 85 3 A8 AT B AN g S g in, (B 40 5
AL RAE T [46]. MinC SR A0HL 101230 I RS, X UW] MinC 782 5 ResB 4 FInDC #£473%
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ISR I R [46]. ZRALISE B0t BLLE i |1 UEAT B (Helicobacter pylori) FRE 3% B B FR A2 F[39] [47],
Min £ 4t 1)k 2% 5 2T A B AR IZ S AR S e T T . BRI Z A, RERLZF AT R . TR R
(Clostridium jejuni)~ JEHER Y FL K (Shewanella putrefaciens) ™ ¥JAF7EHI#i B /71 K F FIhG 5 KIFFF1#
(¥) MinD FA7 8 (S5 RARUE[48] [49] [50], K W] MinD 5 FIhG AJ g2 ML R AR ettt e, x4
TR R T 1SR 40 T 3t R T A

4.3. S5MEEMMHEMBREE

AHTE AL P VE SR TR 4l B S LRI R . BRRGP AL, SRS B 4 W R G AT AL
PEEEZ P EUR R . Parti S5 K I H YR F H EHEC H MinD (62K FEAK 7 405 RS, HILT
TN ARG 22 R E B 5 MR R R[5 1] FEBUR PR 28 B E ', MinD B MinC 6k 25k 15 2000 IR 5
X R IE R 20 R B BG40 o 98R995 23 85 B 1 S8 AL 5 % 3 TR T g 2E K] oxyR AT minD T ii# 274 bp
PN E, 5 minD sk, —FHHRIE 2 3 E4IM R R H40]. OxyR 712 minD 5%, OxyR K
Apfkr minD B B, AL SN, minD fFRE KB E EFH52]. Ahlund 257635 X T 9
BE 743 5 (Francisella novicida) ™} iESE MinC A1 MinD 18 ¥ 99 J5 B 18 718772 2E[53] [54]. Anthony 257E
- FiA6 K 3 BA T & (Francisella tularensis) ™ & B MinC 23738 J& F B R S840 B 77 303858 in&suss,  HEM X
A ESE AN MinD 5 41 g A 58 B 4 R RIS E B R B4 HER R[55].

e o PO R A KR P e A R 4 35007 B T 284433k 22 Bt (Type 3 Secretion System, T3SS) A 7 (28
TG R T B 0 55 IR« Yan 25 R I MinCDE f 4[] 25 1 MinC MinD [ 5 5hish 234 S 8 T3SS
MRS58 B Vit I R hrpBI FN hrpF ¥ iii VERE o8, X — I FE 75 22 T3SS AN ST 15 A+ HrpG A HrpX
HIAELE[39]. AT, MinC BX MinD HANGEH hrpG B3I FIFH4 G Bk, EFFEN Min R4 HAh
RANEFLE T3SS [39]. Wu 4 BOp /K FEM: B RS 58 S B 4R UGS AT S A AL %20 i, K3 MinD
2 B1E E 5T M RE KA BT T MinD SRR MO 15 B0 I R 2E S, Bk, Min 2R g
9 o B ) — Bl B B T HRE R [56]

4.4. BEMRESR

2R 73 24 RGUERIE T B P AR RS . MRS HNE 02 Z AL, X—idfE
B ARC3. MinD. MinE F1 MCD1 FR il 7Er- A4 o [E] A7 B [57]. Nakanishi ZEHF 70 & BUAEY)RE 51 i 2 1
53K F MCD1 524K P MinD A7 75 B2 AH AR L R Rk (1) Z SR A2[58]. 24 MinD
I RIER, MER Z PRS2 B, T MCDI1 it R IE AT BN [58]. Maple %5 (1) 5206 45 5 SR Al
VIR 7 248 8 ARC3 Al g4 AR MinC AT(EDIREMI R B . ARC3 U454 AL 4% FisZ TAELS
MRS =AM, WTELY MinD A1 MinE 74 BLEAT B AR [59]. ARC3 Fist 22 1 300 H- 5 473 22,
ARC3 [P N 2 G E SR I S8 0 24, H ARC3 38 AT FE 57 -5 R0 E A4 A [59]

4.5. HibEPMFEThEE

KIGHE T RNA FEfF: RNA FEREA R MM A — PP AT RS, B RNA B MARNA
Degradosomes)5& /il e RNA P#f#/MAHH RNaseE. PNPase. RhIB FlGEEAL DU Fl 4l 220 A%, HoA RNaseE
11 T3] F] mRNA 1) 5K, B HAZH 70K mRNA i — 2 B##[60] [61]. Montero S5 78 K I K A A
1 RNA Ffie B B 5 i 23 (A 20 271 [62]. Taghbalout A1 Rothfield & ¥ MinD 5 RNaseE 777E EL{%H]
HAER, #t—PHRRIER MinD F15 RNaseE HAEMIH 378~659 MR IEMRTEIE T 8t iA 7 B R4
532 ) R H (63 ]
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ik B F f A R 46 7 T : Autret F1 Errington KM ParA XISk K F Soj 256 il B 28 f A 15 R il 2 4k
ﬁ W oriC L FER I X MinD K #iPE[64] . Kloosterman 25 & B kL B 2F HUAT B 70 T+ Soj 5 oriC 45 &

E MinD FIAATE, 1 MinC BB EAB m[65]. HET, MinD-ComN-MinJ-Soj & [F] 18 5 A 5 28 f A B
T@?ﬁxﬁiﬂ"”’ﬁﬂﬁ%i CadEt .

Min RGHAEEARMLE: N T RGEHER Min KGFIEREYEThEE, Taviti ZEHEAR - £AH
JFURH ELAE FH R 28 B0 A R 7 VR i T RIAF T Min KRG HEAEER AR E[50]. 7F B AE & A5 4
27— 5 MinD BEAERE A, R

FEA BB FtsZ 245 MinC. MinE HAERIE A [50],

FEINRE NN 2. RNA FRfE. AR RGN E A5 7 TR PI2E[50]. X8 MinD BAFERA R
FECRI SecA (— A ATP BEEVEMSE G EHA, 250 FEEAMAMRBENNLRE) [66]. 7715
HH GroL Fl¥: %A1 NagC (Z 515 N- Lk JE-D- %7 4 i R A1 267 88 M (10 S EBORT B4 i) «
Table 1. The biological functions of the Min system
1. Min REHENFIhEE

FFs G/ ki kb R T S 3k

1 4 Al 43 4
2 M HRIZEh
3 A TR B

4 i) ekt s

KA Escherichia coli
A AR F B TR
Pseudomonas aeruginosa
FHAE ¥ B M Xanthomonas citri
T B
Xanthomonas oryzae
P 2% B T
Neisseria gonorrhoeae
1R ICESE W Shigella flexneri
RIS I BN B
Vibrio parahaemolyticus
EFLINE Vibrio cholerae
W ZEHAF B Bacillus subtilis
SRHMEMR B Clostridium difficile
RBREE Synechococcus sp
YR BRI
Synechococcus elongatus
AT
Halobacterium salinarum
RIKE 18 Haloferax volcanii

HA [ THR B AT
Helicobacter pylori
A5 TEAT B Proteus mirabilis
TG SR LB Xanthomonas oryzae

KIig+ & Escherichia coli
VST

Neisseria gonorrhoeae

T HiAe I B PR T B
Francisella tularensis

BT AR Y T

Francisella novicida

FtsZ, ZapA, SImA,

Minl, DivIVA, et al.

F1hG, FIhDC,
RcsB, et al.

OxyR, NagC, et al.

Zhao et al. 1995 [6]
Walsh et al. 2019 [13]
Lorenzoni et al. 2017 [29]
Yan et al. 2022 [30]
Parti et al. 2011 [31]
MacDiarmid et al.
2007 [32]

Galli et al. 2016 [33]
Valencikova et al.
2018 [35]
MacCready et al.
2017 [36]
Mazouni et al. 2004 [37]
Eun et al. 2018 [43]

Howery et al. 2015 [46]
Chiou et al. 2013 [47]
Yan et al. 2022 [30]

Parti et al. 2011 [31]

Ahlund e al. 2010 [53]
Anthony et al. 1994 [55]
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=3
5 M RS FE MU Xanthomonas oryzae HI—?;:({I, gr}l)lF, Yan et al. 2022 [30]
6 MRS, B IR B E Xanthomonas oryzae RpfG, Clp, et al. Yan et al. 2022 [30]
8 g AA o ARG IT Arabidopsis thaliana MCDI, ARC3, et al. Nakanishi et al. 2022 [58]
. W ZE AT B Bacillus subtilis . . Valenéikova et al.
Z Ny N, MinlJ, Soj, et al.
? TR SEAEAR T Clostridium difficile 0w MinJ, Soj. et a 2018 [35]
10 RNA [%fi# KIgH & Escherichia coli RNaseE, et al. Taghbalout et al. 2007 [63]
11 EARA K KWaFF ¥ Escherichia coli SecA, GroL, et al. Butland et al. 2005 [66]

5. Min R4 5 R A
5.1. RS TIE

SRR AS TR R i 2o 5 4 M TR 745 AH 26 1R 2k DR T SIS LA i s A 2 i ) — PP R D7 %, BRTE
ZELER R AL 22 i TR AR S S R I R A B SR RE . B BRI — BB T i
B (Halomonas spp) it 5 ¥ 3 g Wi BR 15 (Polyhydroxyalkanoates, PHA) X AH 5% i1 4 T 0 &« £ £h B B p ik
FIE MinCD 7] LU FtsZ, SR EIK LRI, EAHFT PHA S5 R, &5 PHA &
M=% [67]. [FIR, KLORMMSTEREHE R IE R AR NS, fERS Ot B B2 5 S5 5/
RS FF, RREEF FUEI TALFRALZE[67]. Ma S51E £ 5 M0 B Hh R FH 32 M R 175 5 1K 3 2 12K 3) MinCD
fFeik, SEISE R RIS Bk, M A=/ PHB 1 2R SEAHXT A TR 15 5 o0 B 4 e T 10%
[68]. Wu 5K KA B ) minCD m bR f5 , ZEAH R AR B S% A N i PHB AR 28 i o5 = L lik 1) 70%,
BERETE AT 51% [69]. KK 0T LLIER ZRAEIRAT B (Corynebacterium glutamicum) SUBBSTRAT
B (Acetobacter aceti) )y Z BRI % BE(Saccharomyces cerevisiae)5 2 # i KL H T/ Min R4 4m%E, LIl
mERAEIEE, AR ER.

5.2. EHIFIFL

W HUAE 2RI PR 24 PR B AN T B, TR RO AR P AL AL TR ol 770 75 SR 3E BT . Min RGEAN FisZ
HERMEABE SRV TFRES, ST DR Z 2RI, MR TR, FET S—
J7l, Min RGEAMEF R E. ANERRIAERNEYE . 4080 AR K 0 IRREE MRS RE i, BRI R A
PUHE M R . HATEN N FsZ RSP ZY), iR i#(Sanguinarine) [70] [71] [72]. 3R
(Berberine) [73] [74]. 3-HAEFE R (3-MBA) [75]. B FH 284749 OTBA [76]4%, $4a] L@ AE
T FtsZ SEHUAT A 1 AR KA. Hu S8R — PR rT LUR T HE AR 2 28 AR BORF A A R A 2R SR B B - Min
RGN BRI TR R RCE AR SBR[ 77]. R, EFXF Min R0 FtsZ 85 (37 4470 1 ol 571
72 T RO AR 2R S WL A B e s &6 .

53. EREMENA

B RAE R TR, B TR, Rl TR, REEVFESFRBEZ Y, SHHX4A
VAR BAR R SOE T BN LA BB SR, AN 21 A DORIEIVR S ER KR . f£6 A
WEERAR S, JeBME IO A T IR S EE I SR TR RS H A M R EE/EH . Min
RO R B A D R LIRS A ARG G AR S SR X PR A TR, Bl DR IK Min RGURR
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FE A B A AE BRI 0 14 i 48 5 BR i (Deinococcus radiodurans) [78]F122:4R % ¢l il i) F. 12 5 (Anabaena sp) [79]
AT, BEAA O NIE A o FENLR DS AH 2 B9 7T . Glock SEAE G A AR S EFIME 1 MinE AT
SEIL T RIS S PR AR A ], X — TV O DNA G EOR o5 BA7R i AN A R Gerb (12D 3R
FALHTI T BE[80].

Min FREGUEHE s FH T LA P FoAth D RE XI5 25 20 AR AU 7T . Ramm 55 K 3024 MinC AEFERT,
MinDE 1] DL eids F TAF =i T2 (Al @ A28 1]. Litschel 254 MinDE R4S 7E 2, FEifdin]
DASE I BATE B4R, 3% v PR I 1) B TR AT 777 [82] . Kohyama S5t LA BN Min RGN H T
TN IR R [83], T/ INAH LA R T 20 A e HlE S s ], X7 Bl TV VR FRVBEAE i R VAR 25 RN PR A 24 43
KRG R AL HE[84] [85]

6. RERE

Min REGET ZAAETAME T, BA QAERERA N R RS, EZH FtsZ M) & A MinC.
JETE ALY ATPase 5 4 MinD FIZ5 I #iFMNA T MinE M, 7R 22 IRIITERE . F 2 IRBHMER . g .
SR AR T 4 T TP R R 22 ST AEAE AL 1 X 5l Miin ZR 010145 D Bk 2 NI FtsZ (K2 240
TE 4 0 HR SR 7 24 4R 200 A 23 2L I R IS AT SR . R SRER 22 (AT AT BRI A Min RG0S 5 R4 E
A BEARS . IR, IRMEEMAIEFEINE. IR PSS 2 R EUR R T AR AR AN
W RG MR R. RNA MRS 2P A AR B AR R AN iR Th e . X LR Th e A E AN E &
TFE AL P B 2 A S U R I R AR, BAER BB IR . B L)
Ik RGN RS R BRI ).

AR Min RGDIREH FEAE T LA J7 TH WA R AR R ()5 2L

1) HAET, % Min RETEAFIFELHEE 1A R EEAR M DR R O — @ 7t, HF K Min
ARG RIEDRER & 5 A B o RO OGB4 1 B FEMR M RRAE , AR LTS i B ) 2 1 SR 45 A 28 A
FHEAE ML S RRRAA T

2) Min RGAELHM 73R B4 B R (B 2 S A BESE, SR, B BB S tiESE Min
RGN ZER BRI AR AT BT, X3 R WTF AN 5t Min R G074 i A BAR S 72 b )
IhREAEAFH2 88 . 25T MinD 5¥EE 5 H 7R SR RE TR 4R T Min R G000 #E A2 BRI 4H iz 2 1 1)
WFEALH, Min RG0S5 A0 RS B S5 250 PR 1 I TR AL 75 2 08 5 A R R 5 SR IR -1 Bl A7 7 B
A5 5 IR A 5 55 10 AT A R AR

3) BB E B AV X AR DT E R, (AR N 25V AN T R, R BT B B A B - BA
BARIUERZREN, Min REFAMECFER R R, £ REFMPTEMEIS AL S, 2R,
H RIS CE B I FLBU T 5 LA 38 2 BT B B8 201 o

4) AT, GRAEVFRIRETI R . AR EIE N T A RGud R h AR H E 2 — s Ay
ARG E MM, M Min &40 —FRARA AN RN RS, Bl BR/ERI e M 557
BRI, HRESIE G RAEN S RE T RIEE MM DG ? 28 0 DMEAMAEN 56 RAEY 554
BEZ [RHT ARG 52

EHEWHE

5% H AR B4 (31972231, 32172355).
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