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recent years, significant progress has been achieved in analyzing the regulatory network of
Salmonella CsgD protein and its complex influencing factors. Focusing on the regulatory function
of CsgD in the biofilm formation of Salmonella, this paper systematically introduces how
environmental factors affect the CsgD expression and comprehensively analyzes the multi-level
regulatory effects of various regulatory factors on CsgD, aiming to enrich our understanding about
the mechanism and regulatory network of the biofilm formation of Salmonella and provide possible

research directions.
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B-IT & TEMFFLTLELS Y ; MILZ T, CsgB W
YER SR, HEREIFE] T CsgA MRS
T, MG E B IEFIE K ; CsgE F1 CsgF
EPME R 7, TENESSMNEZ [AE
W T — AR E, fEPE T CsgA il CsgB M
i ff R B AR e is, 2, XSS A AEAME
i CsgG RIS, ORI 40 e oh 23
6], JFUAEE B P, CsgC fER—
TR AT, 7RI BHIE CsgA & Had Wb e
JTE IR LT HEZERG PO, 5 SR F CsgD 7E4 B

> Cellulose

Bl csgDITENER LAY EE M E F MW esgDFRIAR MR INBE R . csgDIHIELF A ZFEME TN S
W, VAL esgDFIB AN AMA =GR . B35, k. B&EE . pH)MOmpR., IHF, H-NS&4H

JE AR PR T
Figure 1

Regulatory network of c¢sgD on biofilm formation and intracellular and external factors affecting csgD

expression. csgD regulates cellulose and curli, as well as the intracellular and extracellular factors that affect

csgD expression, including extracellular factors such as temperature, nutrition, oxygen partial pressure, osmolal

pressure, pH, and intracellular regulators such as OmpR, IHF, and H-NS.
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5. CsgD WU adrd 555G, AdrA @540
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1.2 CsgD FIXHIWFEZSHFHIE
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I H RNV E , CsgD FIBAKCFANIR] 1 4 1
AR 22 ) U] AT ) S5 5 i M 54 18 A i A
I

XIS Y CsgD FBBEA NPT TR AR
YIBER T — R AR BB IR BEHL] . BRI
TSR BRSO BT AR R v
(0 22 RETE RIS N, (A5 BNV BB BT R4S
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ARAIIBEFE AT LA — PR CsgD AR FRIAAE
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2 B csgD RAWHEHEF

WEERRUNRE . BHFR . Aok, BiEE
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¥ BA BEAE B csoD KD ARG SEI0E %
FURB BRI . AR LS R B F —
FRIURII AL R 75T, X2 T AE
RNA R &) sigma (o)HF RpoS. ZHEALAYH
sERF- A2/ RNA 43 1(small RNAs, sSRNAs)%:
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S FHITEF T CsgD MOEE R4 1)P02,
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VT TR AR AT, csgD PR
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AL, BRI, YIRS EERE 2 30 °CLL T
B, csgD BRI RA 00 0 35 0%, dkmife ik A
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and rough, rdar){X7EMRIE(28 °C) F £k, TEFZ
WFFEH, JEHAT rdar JE SRV 26 17 AT 1
FBHNE CAnvb ] I B A K I T 58 A P Y i
U T NI N <815 1 Ak o (5 B w1 (==l
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FIAFUEYBIY RS R 2, HAA7E
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SR, AN PE AR KRaE W], PEREE 40 %
JEE B 16 i FVES R KB MTRE AL, csgD IIFRIK 20
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23 S9&E

TEVTTICE T, 45 EXT esgD 5 s im HEm
S /E 40 8 A 4025 v R B0 1 5 2 P B B AR
TETCER LB Bigdierlr, Y MIE MRS F 137
I, csgD G IR MR IR, X RIA R
AR XT csgD BIFERAIDT] IC T A WL AL
HA B VR T 5 T8 L SRR AR T
csgD B G IR AE, (U 0-30% YR
P, 8K T RS BEXT esgD % S LI 4 A
FHOL, SR, AE MO JERLEEF TR b, U4 R A
csgD ¥ FHE R AR KR T WAL, 4

Table 1 Regulation of csgD by intracellular and extracellular factors
Factors Regulation of csgD References
Positive regulation Negative regulation

Extracellular factors
Temperature Below 30 °C Higher than 30 °C [12,30-32]
Nutritional conditions Nutritional limitation Glucose [9,33-34]
Partial pressure of oxygen Microoxygen condition Aerobic and anaerobic conditions  [9]
pH Alkaline condition (pH 8.5) Acidic conditions (pH 5.5) [9,35]
Osmotic pressure Low osmotic pressure High osmotic pressure [36-41]

Intracellular factors

OmpR D1 and D2 binding sites D3-D7 binding sites [12,15,30,43-44]
MItE and MItC Up-regulation of transcriptional activity — — [43,45-46]
IHF IHF1 binding sites IHF3 binding site [30,47-48]
H-NS - Repression of transcription [44,49-51]

— means there are no reference.
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AN FIAREE AR —FPHLE], JF B AT g L E AR
B A AN R T 28 55 ARl A KA E I,
IHF 7K~V R34 I ] 6B 23 KT H-NS 4l /£
MTTHENN csgD B9 5% s AE ISR (56 c-di-
GMP fENgE 5 H-NS 454, £ AR5 DNA
ZEAAN A, TR BR H-NS Xt csgD R R IAHY
MR,
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4 csgD B TRREL D

MHIFIE R, VIR csgBAC-csgDEFG
FRO\T-FE R A X B 755 bp AT ER 5 N FEAEZ
LSRRG, KL RAZNT csgD FEH Y
WG AE T WESE I, BAKMIE, -80A>C
FI-189A>G WAL FEL T esgD s 16 P 1) %
fik, —80A>C FI-189A>G XL ZEAL k7 Wi S 2T Tl
REE IR I R IR S R A (L VK, TR T R T
AARTHRMNPSEZE ; -47T>C 58 HHERG T
csgD WA s T, FEWIRL BRI FR AL h i 3R 5
I rdar P19, TR EOLEREE; -17 &
—18 i Z Al T i AR DA S —44G>T 575 4k
WESZRENS B35 b csgD WG SImPE, TENISRAT
TG R SR Kb B R e R I B TR R A
A, RPN AR O FORHY rdar WYETEAS,
XS A2 R o T RpoS 263k Y 5
NP2 e esgD Ji 8l X & A i 5 SR AR T i 5
Wi csgD G st 2 I 52 o A 40 65 e PRI V% T
A, (X AR SR MR 520 esgD 1% SR Pk
DA S T AR A W TR 25 I i AN B

csgD BE P JE ) T X -44G>T p 28 48 J=
Romling 4 7E 1998 A IR A IR, XA 5V
PGB8 A ) BT BB 77 1 5 AT G mi 58 78 S BT AN AE
e A 3 B B AR PR R B, EUT A R R,
P57 1 A S8 78 I TR AR AR R AE TR B 2 b 12 i
11T O U ST R AT e ke, B PR A 35 1
W, HAaZsw BT 2 2558 01 A Y BT g
PABSETE =i LBl

5 RE5EE

DT R AR W I AR I — e JE S 2 Y
oy fad e, XSG Ta4ER . BilEE
LM NS Hb, CsgD R
AP IR A% OB S IR T, R IR Z B 2 il
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PRBEDN R AR R, X e R DN 3 1o E A%
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Wi A= PP ) 25 5 DT RE

JEHRTE A E Z W58 1T IR
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M I AIT ST o X BB PR 2R 2 [ (AR LA AR
Lo ih R R 1 52 A R 4 I A 20, ATk = Ax T
MTERA B H . I, o BB AT s
AR L o3 T IR PR, I LI O Al PR
RN A W EAH OGP BB B T 506 9 7 SR
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AT 5T 10 3R £ T A A R 4 IR 1] B4 AR AL
R TR A PR P I 2R, DL K% ) ] ok S ) 2%
] 2y 255 e 1 P05 728 A LR 9 A I 9
it
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PR BRI S BT, 5T s A B
FHSESCHR, 25 SCHR I e ARl B M T AR, JF
XF SCHR AR S B AT 25 5 0 s A
Z 5SSO T 5 B BT, i A i
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PREY AT RO FIE F I ;B . $RAEE
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