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Abstract Cell envelope is the first barrier for bacteria to monitor the environmental changes and respond
in time. It plays a role in protecting cells from the stresses of temperature, pH, osmotic pressure, metal ions, reactive
oxygen, and antibiotics. CESR (cell envelope stress response) senses envelope damage and alters the transcription
to mitigate stress. Two-component system and ECF (extra-cytoplasmic function) sigma factor are the main CESR.
Moreover, more and more studies have found that non-coding small RNA can synergistically regulate CESR. How-
ever, due to the differences in envelope structures between Gram-negative and Gram-positive bacteria, the respec-
tive response mechanisms are also different. Here, according to the structures of the cell envelope, the advances in
CESR from two aspects of Gram-negative and Gram-positive bacteria in detail are reviewed, as well as the research

direction of CESR in the future is prospected.
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A the structure of Gram-negative cell envelope. B: the structure of Gram-positive cell envelope. LPS: lipopolysaccharide; OM: outer membrane; IM:

inner membrane; OMP: outer membrane proteins.

Bl AERAREHIRES (IR IESE SCRR[12-13]12250)

Fig.1 The structure of bacteria cell envelope (modified from references [12-13])
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Fig.2 The mechanism of TCS response in Gram-negative bacteria (modified from reference [12])
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Fig.3 The mechanism of ¢* response (modified from reference [12])
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HABC¥iz e A G E LR, =35 1E ML
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BRI EN AT Ik 8 i BeeSRAE 15 [ B LK beceA B
k& FEY. YvePQ5BeeRS R GNLHIZEML, T =
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A: LiaRSHBi; B: BeeRSHf R o
A: LiaRS response; B: BceRS response.
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E R A 777
322 ECF oA -FZECESRP &R At ZEfuiT
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W Piol TR IE, Hh 20345 41 i i fg
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HEPTYH B = A 1 2 B AR R AT Rl s
REEAE U, Vil i W 1 15 5 KRB (SppA),
B AR AR 50 25 A (PspARTYVIC, PspC IE) 2 40) F1 W0 ik iR
ER PR 2% 5 1 (YeeGHI) R AR 1 7L 8E B Ak BT,
oAl i i i FosBA™ 5 X ik 25 2% RURF B K 14 Tird 245
DY, AN, e Ry S AT B (Bacillus amyloliquefa-
ciens) FZB42H, V0] NififubHa 3R IE &, i H
S M1 17 1R 0 EL A 39 0, )i L 3 fabF, {5 i 17 R A 4
B R AL U R A i 4 il 1 A0, v ST 25 T TR
MK, DA BRI Bl Pk, 7R KT 235 77 A0 S Ath 27
FRRT T 72 A2 BT T AL A v R 4 R AR L,

o™ 4 R 20 it 4 S R AT AR PE F, S5 Pto
FRsiXFHE ), FE2 N Y\ FditABCDER!
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SN, W ] b R ey A7 FU A g S %) B AT
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® 00
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Fig.4 The mechanisms of Lia and Bce TCS response (modified from reference [13])
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1 REARMER E N R 5 = R ThEE
Table 1 Modes and functions of CESR of bacteria

S B A i )3 77 7 Wi S8 s, /3 £ 288 84 i) 12 1Y) ) e
Bacteria categories ~ Response modes Types of stress response or functions of response
Gram-negative TCS CpxAR pH, osmotic pressure®; misfolded transmembrane protein®”’; copper ions®'; in-
festation™; electron transfer®; efflux™**; apoptosis®”!
TCS ResCB LPS defect*"; heat, oxidation!*"
TCS BaeSR Ethanol, indole, nickel chloride!*”; zinc ions'*; Tannin and Tigecycline*; efflux!®”!
o" Unfolded transmembrane protein®®?; LPS fragments®"; cell envelope integrity'™
sRNAs Regulate with Cpx, Rcs and o in pH, pressure, heat, antibiotics and integrity of
cell envelope!
Gram-positive TCS LiaRS Bacitracin'®’; pH, antibiotics, organic solvents'®**; oxidative stress'®”! ; heat'®"!

TCS BceRS,TCS YvePQ, Bacitracin!”*"; lantibiotic®

TCS YxdJK

oV Bantibiotics, nisin, detergent™; heat, ethanol, salt stress'®”!

o~ Neutralize negative charge on cell envelope!®; aztreonam, cefuroxime™”; cationic
antimicrobial peptide!®"; cell surface homeostasis'’!!

o™ Heat, ethanol, peroxide, bacitracin, stearic acid™®!; salt, ethanol, acid, superoxide;

cell wall homeostasis®?

oM I T 4 B Ak, o MR PR T4
BRI R A A EEEN. 5HLRLZ 1 Piel T
YhdLAYhdK A] 56 i 52 & 1, 0 filo™id 14, i
KyhdL5s T MR T T 1) 2K 45 R 38 A4 fa st T2,
SigM-yhdLK¥ 9\ 1 7] Z 1R PhpH. #4. 4. TH
10 oy 3 A0 G0 B BE ST AR R (I AT B IR T B R
SR ) MIE S, 78 B AR B A KA A B
Tk s K, BT M K 2 BT Mg AT
VA2 Mg % BE R A5 i 1taSa, BHL 1 NisindZz firh Jig 5 T0RN i,
M7= AR BT 2GR 3 B PR A N\ (oM IS S, 4H
MBS RAE R, 165 b IR A KM 4l i &
H R BZIK T 2R FEB- A B R A AE T, o
158 200 i A K T U IR S 1R T 45 R 7 Abh R IA 3 i, B
OIS e S R SR, AT R LAY B A =
SO, thAh, Abhex i S AEDIIE IR R, BABR R0t
BRI FRIHE L AE 770

4 BRESRE

90 T 40 L T 13 7 76 280 2 K B % 4
AR, AR SC B 704 1 4 L M W 47
MRk o 7 TH AL A 5 R A1 45 b o B B2 M BT, L4
4 BGRIECF ol T2 i M I F 1 %5, 4% T
TR F . IR, SRNATE e 2 815 B A 1
Fi, ¥4y B G5 MIECF oK i1 S R AR, T
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