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cloning of the protein targets, evaluation of protein expression
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Identification of small molecules that disrupt pathogenicity determinants of Liberibacter asiaticus
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REPORT UPDATE (500 words; summarize your accomplishments )

Expression of ZnuA was examined using two recombinant Pichia pastoris strains (GS115 and X-33). The expression level
of three clones (WT, ASP, A21) was analyzed during intracellular and secreted expression. Low levels of soluble ZnuA
were obtained during intracellular expression of the protein in strain X-33, but purification of the His tagged protein by
nickel affinity chromatography was unsuccessful due to the Pichia mitochondrial alcohol dehydrogenase isozyme lll
competitively binding to the nickel resin. As a result, we have designed multiple new ZnuA fusion proteins that will be
used for purification by affinity chromatography on resins other than nickel. The new fusion proteins were prepared using
all previously tested lengths of ZnuA (WT, ASP, A21, A28, and A40), fused to three separate binding domains (GST,
maltose, and cellulose). After sequencing results have confirmed proper gene orientation of the fusion proteins,
transformation of Pichia will be carried out by electroporation. The construct expressing the optimal level of active protein
will be selected for large scale purification of ZnuA. Assays done using Escherichia coli: ZnuA was expressed in the
inclusion body of E. coli. Co-expression of ZnuA with E. coli Spy chaperone protein didn’t improve the solubility of ZnuA.
Expression of ZnuA-GST fusion protein was detected in E. coli inclusion body but being process after 2 hours of induction.
The HIS6x tag may interfere the folding of ZnuA. Thus, ZnuA genes (WT, Asp, A21, A28, A40) were cloned into other
vectors with different tags (pET34b(+): cellulose binding domain. pMAL-c2X: maltose binding protein) for further analysis.
Transcription factors: CLIBASIA 02325 (RirA, Rrf2 family, iron responsive) was purified as pure recombinant proteins
(0.26 mg/mL, 6mL) in E. coli after adjusting the purification step. Thermal kinetics pre-screening was attempted
immediately after the protein was purified, which indicated that this screening method is not suitable for RirA.

In order to evaluate the effect of the positive hits from the thermal melting screening on the DNA binding activity of the
MarR, CLIBASIA 01180, electrophoretic mobility shift assays (EMSAs) were performed. First, we selected an appropriate
DNA fragment containing the putative promoters of both CLIBASIA 01180 and the divergently transcribed

CLIBASIA 01185, coding for a delta aminolevulinic acid dehydratase. CLIBASIA 01180 was able bind this fragment as
well as the optimal in vitro conditions for complex formation. The next step was to use the three most significant hits from
the thermal melting screening, some less significant hits, and the substrate of the delta aminolevulinic acid dehydratase,
aminolevulinic acid. This substrate was chosen because the substrate of an enzyme may be involved in regulating the
enzyme’s expression. One of the small molecules disrupted complex formation at very low concentrations, whereas the
other hits disrupted the complex only at higher concentrations. Aminolevulinic acid did not appear to stabilize or disrupt the
complex, and this led us to hypothesize that CLIBASIA_ 01180 may not be regulating delta aminolevulinic acid
dehydratase. Thus, we further examined the genomic context of CLIBASIA_01180 and found that the region upstream of
the MarR is also well conserved in diverse species. This region contains genes involved in flavin biosynthesis (ribE and
ribA) and amino acid metabolism (glyA), and if CLIBASIA 01180 is regulating these genes, disruption of this regulator
would have deleterious effects on Ca. Liberibacter asiaticus.
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