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Flagella and motility-related properties of Bacillus: a review

FAN Meng', HUANG Shengquan?, LI Yulong?, ZHAO Yinjuan®, FAN Ben

1 College of Biology and Environment, Nanjing Forestry University, Nanjing 210037, Jiangsu, China
2 College of Forestry, Nanjing Forestry University, Nanjing 210037, Jiangsu, China

Abstract: Flagella are slender and curved protein filaments associated with the surface of many
bacteria. As the motility ‘organ’ of bacteria, flagellum is one of structures that have been most
extensively studied in microbiology. Through flagellar movement, bacteria can better adapt to their

habitat or escape from unfavorable environments. In addition, flagellar plays an important role in the
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colonization of host surfaces by harmful or beneficial bacteria, and in their biofilm formation and other

tight interaction with their hosts. Bacillus is ubiquitous in the nature containing many species and strains

with great value in industrial, agricultural and medicinal applications. In this work, the research progress

on the flagella and motility-related properties of Bacillus is reviewed. Firstly, we introduced the

structural composition, assembly process, and expression regulation of synthetic genes of Bacillus

flagella. Secondly, relationships and the underlying molecular mechanisms of Bacillus flagella motility

and its motility-related characteristics of including the biofilm formation and dispersal, sporulation,

competence, and production of y-polyglutamic acid and antibiotics is discussed. This review aims at

providing comprehensive knowledge and theoretical guidance for related studies in this field.

Keywords: Bacillus; motility; flagella; biofilm; spore; y-polyglutamic acid; antibiotic
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membranes.

PG: JRERMEZ; IM: 4
The flagella structure and related proteins of Bacillus. PG: Peptidoglycan layer; IM: Intracellular
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acid, y-PGA)& X

V-RE A2 D-A AR L-43 A R i
y- Tk Jiie B SR 5 1T B P — Fl B 8 T 2 IR
Y1, 47N 10-10 000 kDa, y-PGA E—7Fh
EIMRA S FRAEME, BA R K
PE RO W RN A T R R, R AR
Yo ENAEAR, Eidsl o LR
oA BBy, Rk, VBRI LYY
ARKH MRS ME . y-PGA
JETE 1937 4FH Ivanovies SF7E A IH 28 FFF T 1Y
SR R B, Ry i 2 A TR B Y S
ST Z G N 2 i 2 B At 2
P, ALFE A BRI I L B A ZF AR TR R BL R
25 2R AT I AE L R A v-PGA,

—ZINFIE R, y-PGA B~ 5 2 A fT
W IE S UJEE R . Chan R B, bR
Hili B ZE LT R H 8B SR N motd B AN
W% 2 Pk, S REINEAY) v-PGA 1Y
A, T T R VR BRI R AP 4
B LI, bR 2 A e R R R
15 (FIiD. FIT Fl FlgL)Z:s%} y-PGA HIE L™
ARSI, FEXSERZm LSk R DegU A HE
KT BREER—IF: mAKFER DegU~P 1]
PAE A pgsB FER P, 1 pgsB T
AS B L el USRS y-PGA Y&
i, TTTFE y-PGA A U s FIR(E 2)P
HEAT R, ZEAEFFRE gtk sk, H 2R R
1) e e 32 4 R 2 T 3 y-PGA & U B 2
MR, FEIXFPEE R 2Z 18] DegU~P $53 7 5 5 %1
At H—Jrim, AR Y y-PGA X iz sl
WA, FIn Wang 55 & BULEAS B 2R AAF I

BsE1 H', pgsB SR RASRREAL T v-PGA J= &
FERI MRS Z BRI B TR, (HETFiX
— S P AEML T E A TE AR
2.6 =z 5 4 E(antibiotic) & FX

VI 2 ZE AT T 4 RE 7™ A & TG40 4 T8 R L
WRPTA R . WRIERIE, 2R )R 4 i T LA
PRI ER, LS B IR RANE, T
T3S DU AT e 42 i £ it FVRE 0 5 v ) G A
WA AN 2K ZE AT 1R (Bacillus polymyxa)r™
A 1 220K TR 2R AT LT R IA o7 L i R0 200 e M R
Ry AL ZF AT TR AR B DR B TR R WA )
RATFHAT Z N, EMYAR R 45 A4 W
FUTE 2% 2R AT TR S o N e T H AR R AR KR
MR DIA R, 78U AE YA S G A= )
AP A T EEAEN], AL 25 A A
FZB42 W &L )ik bacilysin X 5| & Y)0H &
(183995 i B K 5 0 B LA R s LR T R
B R RAT I A PAE R 5 RT3 Ok 2 1 2%
B, HEfTHIRZ RS A A 108 TP
H ik 5z Hb

EA IR, DegS-DegU XA 431 15 &
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2005 4, Tsuge 5 & PG H 2FAAT 1R P DegQ
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{H DegQ /&% HIE M T iturin A B 5E P84 >4
i AR BT, )5 ok Koumoutsi 25 7E FL T 2% 2
FAFFE FZB42 R DegQ S mbid %
bacillomycin D [J%; 5%, 1 DegQ A | J2 [1]
i1 DegU /1, BUATE degU RAEMR S
degQ MR FFAREVR#P bacillomycin D j* it Y
FEAR s i — DR R W], DegU Z5G7E T
bacillomycin D #:9\F 1S 3+ Py BIFAT 2
P, FEE S Tixbi A RIRE M FEST,
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