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Crystal structure of dihydropyrimidinase in complex with anticancer drug 5-fluorouracil
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Modulation of inducible nitric oxide synthesis by arginine methylation in MES-13 cells.
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P%olonged inflammation reactions lead to chronic diseases. Overproduction of nitric oxide
(NO) by inducible nitric oxide synthase (iNOS) has been implicated in inflammatory
disorders. Methyltransferases (MTases) catalyze the transfer of methyl groups to their
substrates in cellular methylation reactions. MTases are emerging as targets for drug
discovery since MTases are implicated in normal physiology and human diseases. How
iINOS-derived NO interacts with cellular methylation reactions within cells is an important
question to be answered. Our results demonstrated iNOS-derived NO modulated the
protein expression of enzymes central to the cellular methylation reactions and triggered
global DNA and protein arginine/lysine methylation in MES-13 cells. Adenosine
dialdehyde (AdOx), a broad-spectrum methyltransferase inhibitor, inhibited
LPS/IFNy-stimulated NO production and iNOS mRNA and protein expression in MES-13
cells. AdOx blocked NF«kB nuclear translocation but showed no effect on ERK, STAT la
signaling pathway in MES-13 cells. Among different MTases, protein lysine
methyltransferase 7/9 (Set7/9), protein arginine methyltransferase 1 (PRMT1), PRMT4,
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PRMTS5 and PRMT6, have been reported to modulate NF-kB-dependent gene expression
either through forming a complex with transcription factors or methylate NF-kB directly.
Gene silencing of SET7/9 with small interfering RNAs (siRNA) in MES-13 cells
significantly inhibited iNOS protein expression. Ongoing experiments are performed to
specific knockdown gene expression of PRMTI, 4, 5 and 6 using siRNA or
shRNA-encoding lentiviruses. Our data suggest protein methylation may be implicated in
inflammatory disorders though controlling the synthesis of NO. Exploring specific
MTases involving in iNOS-derived NO may provide therapeutic applications in treatment
of chronic inflammatory diseases.
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To investigate the molecular mechanisms of photosensitive potential materials for the
damages of breast cancer cells
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Purpurin attenuates Myocardial Ischemia/Reperfusion Injury In Rats
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Nerolidol alleviate myocardial ischemia reperfusion injury
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The use of a tetracycline-regulated bimolecular fluorescence complementation (BiFC)
assay to verify the interaction between Jhd2 and Not4 in Candida albicans
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' Candida albicansis a member of commensal flora in healthy humanbody. However, it
serves as opportunistic fungal pathogen in the immunocompromised patients, such as HIV
infection and chemotherapy. Recently, C. albicanswas reported as the 4thpathogen of
healthcare-acquired infectionsin the ICU of Taiwan. If the care of infection was out of
control, invasive candidiasis would severely lead to death. Morphological plasticity of C.
albicansadapted to variety of environment contributed to its pathogenesis.

Gene expression depended on the methylation of histone H3at Lys4has been known
in eukaryotes. In Saccharomyces cerevisiae, JmjC domain-containing H3K4
demethylase(Jhd2) solely antagonizesthetrimethylationof H3K4state, and is broken down
through ubiquitination catalyzed by Not4,which is anubiquitin ligase in the CCR4-NOT
complex. However, the interaction between Jhd2 and Not4 associated with morphogenesis
in C. albicansis unclear.

In this study, tetracycline-regulated bimolecular fluorescence complementation
assay(BiFC)was utilizedto validate the interaction between CaNot4andCaJhd2in
vivo.Split-mCherry complex is used as the reporter. We constructed the Tet-on
systemscapable of expressing either RN (1-159 amino acid of mCherry) or RC (160-237
amino acid of mCherry) fused to CaNot4 or CaJhd2. These two Tet-on systems carrying a
hygromycin B selectable marker (CaHygB) and a nourseothricin selectable marker
(CaSAT1), respectively, were transformed into the C. albicansstrains RBY717 (a/a) and
RBY 722 (a/a) which possess mating competency after transformed into opaque state. By
mating of opaque cells with Tet-on systems, the BiFC vectors will be efficiently
implemented into a C. albicanscell. Red fluorescenceobserved under a fluorescent
microscope 1s expected when the interactions occur.

At the same time, thetiming ofCaNot4-CaJhd2 interaction will be addressed through a
variety of morphological stimuli, including serum at 37°C, nutrient starvation, cell cycle
arrest or acidic and basic pH. After verifying the interaction between CaJhd2 and
CaNot4,I will perform immunoprecipitation of CaJhd2 followed by a western blotting to
verify the presence of ubiquitinated Jhd2.In addition, the location of the interaction should
be predicted in the nucleus and the intensity of red fluorescence will be quantifiedunder
different conditions.

In conclusion, the BiFC system allows effective visual assay for CaNot4 and CaJhd2
interactionsin aC. albicanscell. Combinedwith chemical genetics and biochemical assay, it
helpsus understandingthe relationship between CaNot4 and CaJhd2in the morphogenesis
of C. abicans.
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