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Enterophathogenic and enterohemorrhagic Escherichia coli (EPEC/EHEC) are causative agents of food
poisoning worldwide. Upon reaching the gut lumen, EPEC/EHEC use type III secretion system (T3SS), a
needle-like protein complex, to inject effector proteins into host cells and to modify host property to enhance
bacterial colonization. Various effectors have been identified yet very few are known to their functions

inside the host. One aspect of the EPEC/EHEC infection is their ability to repress host immune responses

thus reduces the chance of being eliminated by immune cells. However, effectors involved are not well understood.

In current study, we reported the identification of a novel effector protein that can inhibit the inflammatory

response and characterized the mechanism of the suppression.
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1. Screening of immune-modulatory T3SS-dependent effector proteins

E. coli K12 harboring functional T3SS and each individual candidate effector was used for infection
of HeLa cells. Following the infection, cells were further challenged by heat-killed bacteria for an extended
period of time. Degree of host inflammatory response was monitor by IL-8 or the NF-kB regulated reporter system.
NleC and NleE were identified to be able to reduce IL-8 secretion and NF-kB activity in these assays. Later

we decided to focus on analyzing NleC as NleE was being reported during the preparation of current manuscript.

2. Identification of host target of NleC

Since NF-kB activity was downregulated by NleC, changes in components of this pathway were examined by western
blotting. RelA/p65, a subunit of NF-kBs, was found to be substantially diminished in the presence of NleC.
Moreover, the reduction of RelA was not prevented in infected cells pretreated with proteosome inhibitors,

indicating an alternative mean of RelA degradation directly or indirectly by NleC.

3. Functional studies of NleC

To address the possibility of direct degradation of RelA by NleC, we performed an in vitro cleavage
assay mixing purified GST-NleC with Hela lysate and analyzed the sample with RelA antibodies. We found the
degradation of RelA occurred only with the presence of GST-NleC but not GST. To elucidate the mechanism of
such degradation, a bioinformatic search for known domains on NleC was conducted and a zinc—prdtease domain
was predicted. To validate this finding, mutant NleC with the defective zinc-protease domain (GST-NleCmut)
was generated and tested its ability to cleave purified RelA. Results showed that the mutant NleC was unable
to digest RelA. Subsequently, we further showed that a reconstituted bacteria expressing nleCmut failed to
inhibit NF-kB activation in HeLa cell reporter assays. Taken together, we concluded that RelA is a substrate
of NleC and the zinc-protease domain of NleC is essential for its enzymatic functions to negatively regulate

NF-kB signaling.

4. Contribution of NleC in EPEC/EHEC mediated host immune—suppression

To confirm the contribution of NleC in pathogen’ s ability to suppress the host immune response, nleC
knock-out mutants of EPEC and EHEC were generated. HelLa cells were infected and then challenged with the
heat-killed bacteria. Degree of host inflammatory response was measured by IL-8 ELISA. Results showed that
the pathogen lacking n/eC partially alleviated the IL-8 secretion inhibition in infected cells. As NleE was
also identified to be able to suppress host inflammatory response in our screening, we speculated that an
additional loss of nleE in A nleC bacteria would result in even greater lose of immune-suppressiveness of
pathogens. Indeed, we found that HelLa cells infectedwith A n/eC\ nleFsecreted as much IL-8 aé T3SS-defective
mutant infected cells. Taken together, these results indicate that pathogens use both nleC and nleE to fully

suppress host inflammatory response.
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NleC is a RelA degrading enzyme functioning together with nleE for EPEC/EHEC-mediated host immune
suppression.
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FL LT NleC RO NleE ZREL 72, 22 Th, NleC 1L NF-kB RERKIZLEATHHEERTF p65 (Reld) %Y)
W22 iz z0oEERL., BEOFEELEMET 2F LA L, S 5ITNLIeEE D77 6918 & ASEHEC/EPECD
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In this study, we generated anti—-NS1 MAbs cross-reacting to four DENV serotypes.
These MAbs recognized three distinct regions which are conserved among all serotypes. Among
them, the epitope region 2 was newly identified epitope regions. MAbs against these epitope
regions, especially 2H11 and 3C4 for epitope region 2, are valuable to develop for diagnostic
tools.
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