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Required: What is the “headline” for this report (e.g. a one-sentence “newspaper headline” describing what you accomplished)

cloning of the protein targets, evaluation of protein expression

Proposal Title

Identification of small molecules that disrupt pathogenicity determinants of Liberibacter asiaticus

Today’s Date ~ Sponsoring Organization (drop-down) Category (drop down)

1/19/12 Citrus Research and Development Foundation Culture, Molecular Biology, Koch's Postulates

REPORT UPDATE (500 words; summarize your accomplishments )

ZnuA was successfully purified. Over the past year, great effort has been put into the expression and purification of
enzymatically active ZnuA, due to the low solubility of the protein. Using eleven plasmids and five variants of the ZnuA
sequence, over 250 genetic constructs were developed to test expression of ZnuA, in a wide range of hosts (E. coli,
Bacillus subitilis, Pichia pastoris, Sinorhizobium meliloti). To increase protein solubility, a variety of N-terminal and
C-terminal fusion proteins (CBD, GST, MBP, 6x-His) were also constructed. From these, we found that the N-terminal
fusion to the maltose binding protein (MBP) successfully increased the solubility of the protein. With the construction of
the ZnuA-MBP fusion protein in vector pMAL-c2x (New England BioLabs), we were able to successfully purify the ZnuA
protein. We are actually working on the biochemical characterization of the enzyme and the library screening. We expect
to communicate the results during the first months of the second granting year.

During year 1 we also focused on the cloning, expression, purification and screening of five transcription factors selected
from the genome of Candidatus Liberibacter asiaticus. We were able to clone and express all of them as His-tagged
fusions. The proteins, CLIBASIA 01510, CLIBASIA 01180 and CLIBASIA 02325, were highly expressed in soluble form
and purified. Alternative fusion tags and hosts are being tested (as described for ZnuA) to purify CLIBASIA 00835 and
CLIBASIA_03370. Next, the purified proteins were tested for thermal denaturation as a preliminary test for the high
throughput small molecules screening assay. CLIBASIA 01510 and CLIBASIA 01180 were screened against the
Prestwick library of small molecules and chemicals that increased the melting temperature by more than 2 degrees were
considered hits. The screening of CLIBASIA_ 01510 resulted in 17 positive hits. The dose dependency was tested by
thermal denaturation with increasing concentrations (1 nmol to 1 umol) of each chemical. Since CLIBASIA 01510
modulate transcription by direct interactions with the RNA polymerase the results obtained in vitro are being validated in
vivo using a two hybrid system. The screening of CLIBASIA 01180 resulted in the identification of 9 chemicals. The
results were validated by determining the ability of each of these compounds to modulate the binding of the transcription
factor to its target DNA sequence. The binding region of CLIBASIA_01180 was located upstream of CLIBASIA_ 01180
using an electrophoretic mobility shift assay (EMSA). Using this assay, it was found that the small molecules disrupted the
formation of the DNA/ CLIBASIA 01180 at concentration between 5 and 50 uM.

The results obtained on the small molecule screens will be validated in vivo using Sinorhizobium meliloti as a surrogate
strain. To this end we have obtained 8 mutants in CLIBASIA 03370, CLIBASIA 00835, CLIBASIA 01180 and znuA.
Their phenotypes have been tested in planta and under laboratory conditions. There were subtle differences in the
nodulation potential of the strains, but none was incapable of forming nodules. Interestingly, CLIBASIA_01180 was
expressed only in younger nodules (anti-sense constructs were not expressed, as expected), suggesting that it has a
function during the early stages of the infection/interaction with the plant host. All CLIBASIA_01180 mutants affect biofilm
formation on abiotic surfaces. We are currently constructing expression vectors carrying CLIBASIA 01180 to reconstitute
phenotype and test the effect of the chemicals identified on the screens. During the second year of funding we plan to
construct and test mutants and reporters in CLIBASIA_ 01510 to validate the results from the screens in Sinorhizobium.
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