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Microbial Physiology teaching exploration
taking the teaching of the structure and function of
bacterial flagella as an example
GUAN Guo-Hua® WANG Yu CHEN Wen-Feng LI Ying
(College of Life Sciences, China Agricultural University, Beijing 100193, China)

Abstract: Microbial Physiology is a major elective course opening to students in grade three. Some
teaching methods were explored and attempted in teaching of the structure and function of bacterial
flagella, such as optimization of teaching content, reasonable arrangement of teaching order, integration
with internet, appropriate use of vivid language, quiz teaching, discussion teaching, and inductive
teaching. The students’ interest of learning Microbial Physiology has been inspired and better teaching
results have been achieved through this lecture.
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Table 1 Flagellar gene products of E. coli and their locations and functions

HELA ) 7 Ui
Gene product Location/Nature Function
MiEs
Filament
FliD HEE 22 11 T PR, ZA#iEoa LiET, BEILHEE IR B H: SRk

Distal tip of filament

Capping protein that caps filament, preventing flagellar
subunits from leaking out into medium

FliC i EEY24 L EE A
Filament Flagellar component of filament
M4
Hook
FlgL, Flgk WEL , MBI WEL , WEHIEREN
Hook-filament junction Hook-filament junction proteins
FIgE M4 L EEEAEER
Hook Flagellar component of hook
FliK BT P MR A R
Flagellar assembly protein Control of hook length
FlgD HE AR AR HEEAREIC R
Flagellar assembly protein Hook assembly protein
SR
Basal body
HIEFTFAI P, L3
Rod, P and L rings
FlgG BT I 240 AT ity HEEAT 4 T 50 4 (A MR 2 55
Cell-distal portion of basal body rod Flagellar component of cell-distal portion of basal body rod
FlgH SMERZHEE) L L 3R L A HEELA 55
Basal body outer membrane L (LPS layer) ring  Flagellar component of L ring
FlgF HIEAT A ATy (L 25 P A2 [H]) BT 4 AR i 43 PR 28
Cell-proximal  portion of basal body Flagellar component of cell-proximal portion of basal body rod
rod(between P ring and L ring)
Flgl RRRBEIZ ) P 2R P MRAHEE2H 43
Basal body peptidoglycan layer P ring Flagellar component of P ring
FlgA BT A BERCSELAR I P 2R
Flagellar assembly protein Assembly of P ring
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FliE, FlgB, FlgC

ik
Motor
FliF

MotA, MotB

FIiG, FliM, FIiN

HEBH M INE R E

Export apparatus for
flagellar components

FlhA

FIhB

FliH

Flil

FliO, FliQ, FliP, FIliR

FlgN, FliJ, FliS, FIiT

PSRN

Regulatory proteins
FIhC, FIhD

FlgM

B AT A AH I S (P B MS BR2Z [1])
Cell-proximal  portion  of
rod(between P ring and MS ring)

basal  body

AU AN )2 MS 3R
Basal body MS (membrane
supramembrane) ring

PSRRI, [RS8 MS BR

Span cell membrane, and surround MS ring

and

C ¥
Basal body C ring

C PR R Am i S — M ER AL T

Knob in the center of C ring on the cytoplasmic
side

C PR R Am i ST — M ER AL T

Knob in the center of C ring on the cytoplasmic
side

C PR R An L ST — M ER AL T

Knob in the center of C ring on the cytoplasmic
side

C PR AR An ST — M ER AL T

Knob in the center of C ring on the cytoplasmic
side

C PR AR An ST — M BT T

Knob in the center of C ring on the cytoplasmic
side

REEAS

Chaperone

Fe R s N T

Transcriptional activator

UALEUSES

Negative regulator

&)
AT A A i A ) O 2

Flagellar component of cell-proximal portion of basal body rod

MS FRIHERA S, REDER:

Flagellar component of MS ring, enabling rotation

MotA Fl MotB J& Uit 55T 71l 38 52540 , (#EE ik e o
MotA and MotB form a complex of a transmembrane proton
channel, enables flagellar motor rotation.

C HIHERL 73, HEE ShIATT %, RETER: I DsE e i 1n)
GE I EEXF 4
Flagellar components of C ring , components of flagellar

switch, enabling rotation and determining its direction (CCW
vs. CW).

HEMRHEESNEALEH, 2 5HBHROI
Putative flagellar export pore protein, protein involved in the
assembly process

HIBEHINERE, IR IEEN, S 5B4E0TE
Flagellin export apparatus, substrate specificity protein, protein
involved in the assembly process

LR FIIL ATPase (& E, S 5HIBAMITHR
Negative regulator of Flil ATPase activity, protein involved in
the assembly process

HEERRS-VER) ATP &1
Flagellum-specific ATP synthase

HBEEMER, KUMPWMRLE

Flagellar biosynthesis proteins, Type III secretion system

Z 5B A4 HRE A

Flagellar synthesis and assembly chaperones

HEE SR — IR\ TR SRS N 1, SHEE RS R e
AR

Flagellar class II regulon transcriptional activators, involved in
early gene products

028 Bt o T, SHEBMIISER - YIP ih 5%
Anti-sigma factor for FliA (sigma 28), involved in late gene
products
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