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Progress of catabolite control protein A in the regulation of metabolism and virulence of Gram-positive
bacteria

YANG Zi-yu, QIN Juan-xiu, LI Min, LIU Qian
Department of Laboratory Medicine, Renji Hospital, Shanghai Jiao Tong University School of Medicine, Shanghai 200127, China

[Abstract] Catabolite control protein A (CcpA) is an important pleiotropic regulator in Gram-positive bacteria. With the assistance of the
phosphoenolpyruvate-dependent carbohydrate phosphotransferase system, CcpA undergoes a conformational change and interacts with catabolite
responsive element, a specific DNA sequence on the target gene, activating or repressing expression of the target gene, thereby controlling the
physiological processes and virulence of bacteria. CcpA mediates the carbon catabolite repression effect of microorganisms to control the uptake and
utilization of environmental nutrients, ensuring the efficient use of energy by bacteria. CcpA regulates bacterial metabolism and virulence gene expression
directly or indirectly, coupling the metabolism and virulence of bacteria. This review describes the mechanism of CcpA function, and summarizes the
research progress of CcpA in regulating multiple metabolic pathways and pathogenicity of bacteria.
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Jt A 5 8 E s S AN, DR AR R R LB R A
POEE B A NE . e RS DL a2 5
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HORIE, 4ERF A SRS, ER BT, PTS &
N YTl 5 28 A T i s A2 TR WL TR D 72 ) 1, 6- i IR SR
B, AT e 2 4 A R R BE R K HE 0 (histidine-
containing phosphocarrier protein, Hpr) 25 46 {3 22 % 2 7%
HL 9 Hpr 80 (Hpr kinase, HprK) #ifgfk, 4= 5 Hpr-
Ser~P, HA] LI&E G I IG L N BT CepA; 2B A
Yy 500 T 4B RS 30 s S XY cre R S5 G e, w0
TR G N L e 1 il 1 B T S 2
s (E D,
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l/ glyolysis

Note: Elevated concentration of fructose-1, 6-bisphosphate (FBP) promotes the
formation of CepA-(Hpr-Ser~P) complex which is able to bind cre.
E1 ZEZAME CopABEEFEITE
Fig1 Glucose uptake by CcpA in Gram-positive bacteria
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A R HME R B P, CepA il RNA £ R il o A+
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PR CepA il 1 25 5 2 SR e il (NN AR =l . O
It U RS SR ) S DX RS cre PP A1) 257, L 4 1A R
HF LR o T 25 A A7 PR BE P A A 2 R (240 o 7 7
RN AT, A 2R A <6 B (0 48 4 BR A ) 1
HORIE . A A ZRRA R, T W copd ik,
i 2E 0 O M) P B 28 TR . TR R A ROR A A R
PAZERF A B A

2.3 CcpA WHENIG Wi IS

2 L RS2 11 B 7 R 2L 78 A 2 78 S K R X R P A
BMALE 2 — . YRS, A8 54 BR R CopA 1T 5
fabTy, (B SEERRTA AR MmR A& pUEE R SR LA ) b
XU cre J¥ 90 45 4 A LG 5, 0 R AR W AR &
B T fabM 323K, T BUKSEEAS TR AN R D7 192 5
TRURISR 07 1% LU 51 0, SR AN B PIRR AR Sy B R A
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