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R 1 RENMEITTE E R R K AR IP 1 F—I% R IKTE Caspasel” 1 ASC™ /N A RO RS L R ANTESE
Table 1. The role of inflammasomes in host defense against pathogens infection——The CFUs and survival of
pathogens in Caspasel” and ASC™ mice

Caspasel” ASC™”
Pathogens References
CFU Survival CFU Survival

Anaplasma phagocytophilum + ND + ND [21]
Aeromonas veronii + ND + ND [22]
Bacillus anthracis ND - ND ND [23]
Burkholderia cepacia ND = ND ND [24]
Burkholderia pseudomallei + - = - [25]
Burkholderia thailandensis ND - ND = [20]
Chromobacterium violaceum + - ND - [24]
Chlamydia muridarum ND ND =/+ ND [26]
Chlamydia pneumoniae + - ND ND [27]
Chlamydia trachomatis = ND ND ND [28]
Citrobacter rodentium + ND ND ND [29]
Escherichia coli (021:H+) = + ND ND [17]
Francisella tularensis + - + - [30-31]
Francisella philomiragia ND = ND ND [24]
Klebsiella pneumoniae ND ND = - [32]
Legionella pneumophila + ND = ND [33-37]
Listeria monocytogenes =/+ - = ND [38-39]
Mycobacterium tuberculosis =/+ =/- = =/- [15-16]
Salmonella Typhimurium +/— - =/+ =/- [40-43]
Shigella flexneri + - ND ND [44]
Staphylococcus aureus = - = - [45]
Streptococcus Agalactiae + - + - [46]
Streptococcus pneumoniae ND ND + - [11,47]
Vibrio vulnificus ND - ND - [48]
Yersinia pestis = + ND ND [19]
Yersinia pseudotuberculosis + ND + ND [49]
Aspergillus fumigatus ND - ND - [50]
Candida albicans + - + - [51]
Paracoccidioides brasiliensis + - =/+ - [52]
Encephalomyocarditis Virus ND + ND ND [18]
Vesicular Stomatitis Virus ND - ND ND [18]
West Nile virus ND - + - [53-54]
Plasmodium berghei ND = ND = [55-56]
Toxoplasma gondii ND - ND - [57]
Trypanosoma cruzi ND - ND - [58]

ND: not detected; +: increased; —: decreased; =: no significant differences.

http://journals.im.ac.cn/actamicrocn
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* 2. fRIRERETE E RN MEIE R RIS

Table 2. The evasion mechanisms of bacteria against host inflammasomes
Bacteria Evasion mechanisms References
Francisella tularensis mviN or ripA genes prevent the AIM2 inflammasome activation; [61,75-76]
Evade caspase-11 by modifying their lipid A and this modifications enable
TLR4 evasion
Legionella pneumophila T4SS effector SdhA are involved in maintenance of vacuole stability to prevent  [20,77-78]

activation of caspase-11;

SdhA functions to prevent bacterial DNA release into macrophage cytosol;
Downregulates the expression of the ASC and the NLRC4;

Listeria monocytogenes
the NLRC4 inflammasome
Mycobacterium

tuberculosis activation;

zmpl gene encoding a putative Zn?* metalloprotease inhibits caspase-1

Represses flagellin, which contributes indirectly to the reduction in sensing by  [79]

[71,80-81]

Inhibits AIM2 inflammasome activation by ESX1 secretion system;

Pseudomonas aeruginosa

T3SS effector ExoU inhibits caspase-1and NLRC4 inflammasome;

[67-68]

ExoS effector interferes with inflammasome-mediated IL-1 production and

indirectly affects caspase-1 activation
Downregulates the expression of flagellin and SPI-1 T3SS during systemic

Salmonella Typhimurium
infections;

[20,35,64,82-83]

Bacteria resides in the vacuole and evade caspase-11;
T3SS effector SifA is involved in maintenance of vacuole stability to prevent

activation of caspase-11;

TCA enzyme inhibits NLRP3 inflammasome activation

Shigella flexneri

OspC3 interacts with the pl9 subunit of caspase-4 and inhibits caspase-4 [74]

activation by preventing heterodimerization of p19 subunit and p10 subunit

Staphylococcus aureus

Modifies cell wall to prevent degradation by lysosomes in infected host cells, [73]

contributes indirectly to the reduction in sensing by the NLRP3 inflammasome

Yersinia pestis

YopM inhibits recruitment of caspase-1 to ASC speck by binding to caspase-1 via a

[49,65,80,84-85]

YLTD motif in the LRR domain that acts as a pseudo-substrate for caspase-1;
YopK limits the ability of the inflammasome by modulating translocation of a

T3SS-dependent substrate;

Generates tetra-acylated LPS during infection, evades both TLR4 and
non-canonical inflammasome activation by modifying the structure of their LPS

Yersinia YopM effector injected into the host cells via T3SS, directly bind to caspase-1 [49,65]
pseudotuberculosis and prevent its activation;
Yersinia enterocolitica Yop effectors indirectly trigger the disruption of the actin cytoskeleton and the [66,86]
inhibition of phagocytosis;
YopE and YopT directly inhibit caspase-1 activation and IL-1p release;
Vibrio parahaemolyticus VopQ and VopsS selectively inhibit NLRC4 inflammasome activation [72]

http://journals.im.ac.cn/actamicrocn
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% 3. fmEXTEE R MEIMRE KB E
Table 3. The evasion mechanisms of viruses against host inflammasomes
Viruses Evasion mechanisms References
African swine fever virus A224L protein interacts with the proteolytic fragment of caspase-3 and [96]
inhibits caspase-3 activity
Amsacta moorei P33 acts as a substrate inhibitor of effector caspases; [94-95]
entomopoxvirus AMV-1AP inhibits caspase-3 activation
Baculoviruses p35 and p49 proteins can inhibit caspases [93,97-99]
Cowpox virus CrmA inhibits the activity of caspase-1, -4, -5, -8, -9, -10 [100-101]
Ectromelia virus SPI-2 inhibits the activity of caspase-land caspase-8 [102]
Influenza A virus NS1 protein inhibits caspase-1 activation [103]
Molluscum contagiosum MC159 proteins indirectly inhibit caspase-8 [104]
virus
Myxoma virus SERP2 inhibits caspase-1, caspase-8 and caspase-10; [88,105]
MO013 interacts with the ASC-1 and inhibits caspase-1 activation;
Inhibits NF-kB signaling to interfere inflammasome activation
Shope fibroma virus gp013L directly associates with ASC and inhibits PYD-mediated signal [91]
transduction
Spodoptera littoralis P49 inhibits insect and human effector caspases [106]
nucleopolyhedrovirus
The Kaposi’s sarcoma- Orf63 interacts with NBD to inhibit NLRs oligomerization [90]
associated herpes virus
v-herpesviruses E8 protein interacts with the caspase-8 prodomain [104]
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Progress in research on interactions between pathogens and
inflammasomes

Rendong Fang”, Guihua Lei”, Yuanyi Peng”
College of Animal Science and Technology, Southwest University, Chongging 400715, China

Abstract: Inflammasomes are multi-protein complexes located in the cytosol and activate caspase-1. Subsequently,
inflammasomes induce maturation and secretion of series of pro-inflammatory cytokines and pyroptosis.
Inflammasome activation plays a critical role in host innate immune responses against infectious pathogens.
Inflammasomes can protect host against most pathogens. However, the protection role of inflammasome seems
sometimes less obvious, or it shows detrimental to the host and facilitates the pathogens. Pathogens evolved
evasion strategies against inflammasomes under selective pressure, and could weaken or inactivate the functions of
inflammasomes. In this review, we summarize the progress in research on the active role of inflammasomes in host
immune response against pathogens and the inflammasome-evasion strategies of pathogens.
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