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Recent progress on secretion systems small-molecule inhibitors for gram-negative
bacteria
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Abstract: With the spread of drug-resistant pathogens and the expansion of drug resistance spectrum, the clinical choice of
antibacterial drugs has been quite restricted. To inhibit the pathogenicity instead of directly killing pathogens became a new
anti-infective strategy. As the vital virulence factors of Gram-negative bacteria, secretion systems are responsible for the secretion and
translocation of various pathogenic effector proteins and genetic material, with relatively conserved structures and functions among
different pathogens, and thus were believed as potential drug targets by researchers. According to the type of compounds, structural
characteristics and structure-function relationship of the small molecule inhibitors of the main secretory systems of Gram-negative
bacteria are reviewed, and the limitation and development prospects of these inhibitors are discussed for further research.
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Fig.1 Overview of type II, III, and IV secretion systems
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Fig. 2 General and representative structures of salicylidene
acylhydrazide T3SS inhibitors
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Fig. 3 General and representative structures of 8-hydroxyquinoline
T3SS inhibitors
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Fig. 4 General and representative structures of N-hydroxybenzimidazole
T3SS inhibitors
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Fig. 5 The scaffold hopping from salicylidene acylhydrazides
to ethyl 2-nitro-3-arylacrylates
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Fig. 6 General and representative structures of 2-imino-5-arylidene thiazolidin-4-one T3SS inhibitors
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Fig. 7 General and representative structures of phenoxyacetamide T3SS inhibitors
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Fig. 8 General and representative structures of 2-thiobenzamide
T3SS inhibitors
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Fig. 9 General and representative structures of polyamine

conjugate T3SS inhibitors
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Fig. 10 General and representative structures of thiadiazolidine-
3,5-dione T4SS inhibitors

ATPase AHEFRIT) TASS T 5K 2 HOAn 1 5
REGMHIFI RIS EARE, KAWL E
BRI IES R0, M@ (HP0525)
SEFFR IR BT AF o BRI [, 2-a] M 1R 0 o 751 T
LA TR L, & ADP 5 PEM I
Iy FRHELE R RN, BRRIR 2 Bk 3 Ar k5T FEEUAR
RH G2 G L TR, F5REMEKE X 45
4 H HAETTIRIR K . M ROC R FTIE S 2R B-2%
LIPS T, P 2 S R SRR M 5 PR e v
PERIERARE Z W R H4h, 2-EEURIIATAED
L -0 BRI MR Ry 8 AL HURE X ik 5
L s S A B TTEk,  H AT O s
AR Z B 75 3 Cinfb &9 19) siitng 2k
gk (it &%) 20), XF VirB11 ATPase () 1Cs
16— AT 10 pmol/LI7, BRI FEnE K TASS 41
FIIEEALE AT A=) WL 11,

W@NH

R ev=e
D
20

11 BRREFFIEIRSE TASS HNHIFIA DB R ANTT £ YIS

Fig. 11 General and representative structures of imidazo[1,2-a]pyrazine T4SS inhibitors
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Fig. 12 General and representative structures of salicylidene acylhydrazide T4SS inhibitors
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