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ABSTRACT: Lactic acid bacteria are widely used in food manufacturing, industrial and medical field due to their
fermentation performance, probiotic and anti-pathogenic bacteria ability. In the actual production, fermentation and
division capacity of bacteria cells are limited when cells involved in various un-favored stress conditions, resulting in
a low quality and amount of viable cells, limiting its application in production.. In this paper, the bacterial cell cycle
processes, included ‘DNA replication’, ‘mitosis’ and the ‘generation of daughter cells’ were introduced, and focused
on the key cell division proteins (chromosomal replication initiator protein DnaA, DnaA) homologous with the lactic
acid bacteria cells and filamenting temperature sensitive mutant Z (FtsZ). We summarized the effect of stress
condition on the expression, activity, and localization of the key proteins of cell division cycle. Based on the
researches on regulation of bacterial cells to against stress conditions, we analyzed the possible mechanisms of
regulation of cell division at stress conditions. Due to few reports about the lactic acid bacterial cell cycle, this paper
intended to provide references for the study of the lactic acid bacterial cell division at the stress environment and new

ideas for the research of lactic acid bacteria cell division regulation.
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Fig.1 Schematics overview of bacterial cell cycle
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RAFKRILH Z(filamenting temperature sensitive mutant gene
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(Immunogold-staining electron microscopy) W% #] FtsZ £ #
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Fig.2 Schematics overview of assemble of E. coli cell divisome
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3.1 FIFEENT DNA E5I8500
3.1.1  BHRMAHIx DNA Z4169% 0

BB Z B, E. coli PO C. crescentus®V2s
3t RelA ¥ SpoT B [ B 3™ A5 INIRAE 5 0 5 DU 2 5 1
(guanosine tetraphosphate, ppGpp)Fl F.##H2 2 H (guanosine
pentaphosphate, pppGpp)™, BLFI 54 REMI il DnaA &1
A B, I HAME DnaA AY3EYE, BHAS4RME DNA &
HIPPSL B BELE A ] RNA BAM, SRR 5 &
RNA 53z 5 1B, WifE B. subtilis 1, (p)ppGpp H %5
5| & W (primase)DnaG FHZS A, MG ME, SRR G4
DNA i JE 48 AT S48 G b, R B o 24l L e &2
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3.1.2  HAwiF K33 DNA A4 69 %k
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SZM, XEERR TR AR R EEN, JFHE
T DNA &l #e, (B EARHLE A fif oo,
3.2 HIMER Z IREFN
3.2.1  HIRBLA Z LUK G Fm

FLERERFN R E a8 s AR fisE BERIKT
PP E. coli ' FsE R FAMIBLR & SEE R T E A,
4 FtsK . FtsQ. FtsI Fll FtsN 4%, k45638 Z 3R |, A&
PRGN ZZ B, C. crescentus BRANMLLE A
SN T 57 42 4y FAEAR (N DnaK #1 Dnal & 1), 2 DnakK
1 Dnal B RRAHIEAER ¥ WK IO AAE, BRI
AR Z I, ANBRIER 4320, [k, ZBE. NaCl, &
B E RS C. crescentus TRIAT A G RSE, 2
i WS A (cell cycle histidine kinase, CckA)-4:JR41fiL
JE A1 45 K (global response regulator)CtrA FIF g7, CckA
R CorA KRG, FFRIEEE CrA HIAM
KRR, P2 CorA 8 AIPEREUKAE, CrA (TR Xt —
BT fisd. fisQ. fisW FHML A KRE A RSB T A,
SER AR Z M e A e R,
1A DNA 2:3Z 2185, 51K SOS i, SOS H H s HEA &
FtsZ &, PHIEIG 2400 S RAE, MR TR
FIROZE, Sl s A an i i 43 410, Horp B (R etk
W& E. coli A1) SulA S, $5HFIE Arthrobacter sp.
PR RERE G G OtsA 1ENBBRIBZES, OtsA HARS
AT DR HE FisZ BRARAGEKRIER, (H5335 K6,
OtsA fi# R4, FEFtsZ IR G/, WK Z FIE
FUBHAS, 405 SRR B IC I 04

322 HIRFEX Z HEHBIEE MG FHh

Modell %% 3, Z B, NaCl, EiR%S&S3 C
crescentus VR DNA 151473, #id SOS 175 S A0 4HIE /24| 8+
A(SOS-induced inhibitor of cell division A, sidd)JERAYFEIX,
SidA HHBEATHL Z Hrydide, woAgmiRer:, Hah
FtsW B35S, 80U 245 UK RS M, 40
MG W o B, TR R A0 M o K. B subtilis'®

Corynebacterium glutamicum™ F Mycobacterium tuberculosis ™

& SOS N & AT E L, X Z F7 =P,
(BRI HIHLE] N BGPTSR, XEEAAS
HEERT FsZ, 2T Z REE, B3F Z REAXE
AR, FHIGEEEIER . C. crescentus TEFHERTH
yeE A FAEBEE I GroESL, GroESL 2 [ Ay B ge 2 (i [ 4
X Hy0,. ik . R O UK, S5 FtsE B 1 CIhEs & 3
23, ZWKEEN, EHAZ 7 AR S

AT I, AT 0 P45 TR 38 2 5% A A v ) — S i i
EM, W SOS. 2 HA RS, AW, 1R XERAR
VERL, s e . 3 55 5 =52 i B R 20 i 0 224 J 9 o
HIREERE 1, A A2

4 RESEMETEREMRZMIR

4.1 RHFBREINIEINE

R Z 58 il i A [R) Jy 2CHB 7R 1 300 B 58 % L IR 7T 11
oM, POEIRAIE . (R TR AT 52 M O A TR R RIS
WA KERIE. HII0E TR O W IATE R IME 4 T
W 320, AMERIMR LA ZMR . AR . BARFH RN
PR ATE BRI 25 18 f0 T P R 58 e ) 7 R B A 6700,
[a B 4514 R 1Y) Lactobacillus casei UsIMRE ARG, R4&
AN AR P I B IE R argG Ml argH 3235 T
A, KA IR ARG 28R RS MR = U2 ks ArgG
1 ArgH % FITE Lactococcus lactis T3R5, WHIRTE LB,
1% T 32 Pk KR R, RS R A BH B B (1 L argR (1)
IR [ D — 2B B B A QP 2R T AR 2 % Z A
FIFREE R 2 i 27
42 MEFEIMESRHGIFR

IO SR 1 o] SR TR A1 43 248 7 Vivijs SFUHR
PR DU IR I FR I 2R 58 T LI E. coli BRRFERMLAL pH
TAAE, 2P AT B R SR R I, 2 R R
CadA Ml pH FAEKITHI RS . K, Cotter 251 Hi:
FAIERRACHNE TR AL S NVORIHFE A B T, LUTR S AT 32
P, R T PR A M A 28R4 FIA % . {H#E Mouammine
UGBS, C. crescentus W) putd 3EHZ SEESZ,
putd B Z 5] PutR 2 1YY, Ml MR- LR, PutR #E
putd LR, sk Z aRE, WIRTES2. FFE, Vega
ST e B E. coli B B SRR U BUR 12 RE S S B 1k
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SRR T ZipA EAEAHOCHR, ARBR A 1443 2L 3
i, A EARBLE] A B

BRbZ b, BREIA RIS EE T, BHSEIREEAHA ) BT
RESINE E. coli TEFRMMNA T AR, JF HAEEMEER DNA
S K B AR B U Lactobacillus  bulgaricus(L.
bulgaricus)iM L i WIREIR . WM . H2E R
RS B AR e, AR T R e SR e TR B0 IR
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