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- A& : A genetic screen for factors mediating the interaction between PIE-1,
a germline specific inhibitor, and a NURD-like chromatin regulator in
C. elegans.

- ABSTRACT

Recent studies in Caenorhabditis elegans implicate PcG-and NuRD-like chromatin
regulators in the establishment and maintenance of germline-soma distinctions.
Somatic cells appear to utilize NuRD-related nucleosome-remodeling factors to
overwrite germline-specific chromatin states that are specified through PcG-like
activities. The germline, in turn, may rely on an asymmetrically inherited inhibitor
to prevent chromatin reorganization that would otherwise erase pluripotency. The
NuRDcomplex is required for repressing germline fate in somatic cells during early
development. This putative chromatin-remodeling factor contains the zinc-finger
protein MEP-1, the Mi-2 homolog LET-418 and the histone deacetylase HDA-1.
We previously proposed that PIE-1, a germline—specific protein that binds this
complex, inhibits the MEP-1 complex activity and described a genetic screen to
investigate mechanisms of MEP-1 complex regulation. In order to identify factors
that mediate the repressive interaction between PIE-1 and the MEP-1 complex, we
conducted a genetic screen based on the phenotype that results from ectopic
expression of pie—1 in somatic cells. Animals expressing pie—1 from the hspl6-41

(heat shock protein) promoter mimic the loss—of-function mep-1 or let-418



mutants, causing the derepression of germline—specific gene (pgl-1) expression in
numerous somatic cells and penetrant synMuvB (synthetic multivulva) defect
resulting from the deregulation of the wvulval differentiation potential. We have
analyzed approximately 20,000 mutagenized haploid genomes in conjunction with
four secondary screens and isolated 73 mutants that showstrong suppression of the
Muv defect caused by PIE-1 expression. These mutants appear to fall into a large
number of complementation groups (34 or more) but can be categorized into several
distinct classes based on the phenotype.
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- ABSTRACT

Down Syndrome (DS) is the most common genetic cause of mental retardation. Most
DS patients develop early-onset Alzheimer disease (AD) neuropathology, including
amyloid-B deposition and neurofibrillay tangles. Down Syndrome Critical Region 1
(DSCR1) located on chromosome 21 is overexpressed in the brain of Down
syndrome (DS) fetus and encodes an inhibitor of phosphatase, calcineurin, which
might be a key factor in AD and play a role in learning and memory.
Overexpression of DSCR1 in cells inhibits calcineurin activity and related
downstream signaling. It is known that DSCR1 is highly expressed in heart and
brain. However, regulatory mechanism of DSCR1 expression in neuronal cells has
not been well addressed. Therefore, we initiated the present study to determine
neuronal function of DSCR1 and its regulation. Here we show that an elevation of
intracellular cAMP by forskolin increases the steady-state level of DSCR1 through a
phosphorylation of protein kinase A (PKA) in neuronal cells. Furthermore, DSCR1
could be directly phosphorylated by PKA in vitro and this action was blocked by
PKA specific inhibitors. Consistent with this notion, phosphatase inhibitor, but not
calcineurin inhibitors, enhanced the accumulation of DSCRI, indicating that DSCR1
phosphorylation is involved for its increased stability. In addition, deletion analysis
revealed that C-terminal domain of DSCR1 is responsible for forskolin—induced
protein accumulation. Taken together, our findings suggest that cAMP-mediated
DSCR1 phosphorylation protects the protein from being degraded by proteasome,

thereby modulating its functional activity in neurological disorder, DS.
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- AE : E2-EPF UCP targets VHL tumor suppressor and associates with tumor
growth and metastasis

- ABSTRACT

The von Hippel-Lindau tumor suppressor, pVHL, forms part of an E3 ubiquitin
ligase complex that targets specific substrates for degradation, including
hypoxia-inducible factor—la (HIF-1a), which is involved in tumor progression and
angiogenesis. It remains unclear, however, how pVHL is destabilized. Here we show
that E2-EPF ubiquitin carrier protein (UCP) associates with and targets pVHL for
ubiquitin-mediated proteolysis in cells, thereby stabilizing HIF-1a. UCP is detected
coincidently with HIF-1la in human primary liver, colon and breast tumors, and
metastatic cholangiocarcinoma and colon cancer cells. UCP level correlates
inversely with pVHL level in most tumor cell lines. In vitro and in vivo, forced
expression of UCP boosts tumor—cell proliferation, invasion and metastasis through
effects on the pVHL-HIF pathway. Our results suggest that UCP helps stabilize
HIF-1a and may be a new molecular target for therapeutic intervention in human

cancers.
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- A& : Cardiac excitation—contraction coupling
— Abstract

A 715 RS gEdte 2E5H} 2R IS FHIE Yotk L 715 E #A
71 A AL Aridez F(excitation)® 71AA  FF(contraction)e] ZAF
(coupling)o] Wadd], ¥ Jd3xE I A4 FHE 230 AEAFAY HAZAXE 5
g xA3 AlFE A A9 HERG K+ ion channeld] of3dt &S A3



G protein—coupled receptor(GPCR)7} LEE Eo|Z<¢l AT Ag wrES Joyj&=
HoZ AEY AIFTE F33(compartmentation)dt= Ao] Ytk A1Ae] b2-adrenergic
receptor(b2-AR)E= HF A GPCREA|, o]& A=Al AR F5Fgo| Frtgth. A 7714
223 B2 E b2-ARE AFFHE I FEA 6 srte] YA(AETO )% protein
kinase A(PKA)E #A3lA|A phospholamban(PLB)3} Z& A¥XAd Qe dHgdLe QA
SA|71A] a1 Alazdr FHo) Qe 713, d& EW L-type Ca2+ channel?s QAAFSAIA
ALA e F=30] 3FTh olge b2-AR AE9 T3l E b2-AR-coupled Gi
protein®] #Fro] dEF oyt I HEE VAL WHAA Fuoh

3H¥, hypoxia, reactive oxygen species® apoptotic insultE AZA|¥o] FH b2-AR7}
phosphatidylinositol 3-kinase(PI3K)2 wi7/HZ 3}4 cell survivalE® do7o] @& H
ol g jAFoA, B AT FA = b2-AR-PKA A37 A2 F£F%HHS 23 oA
PI3K7} 4159 7834 A4 98 FRgdtes Aolth

Trifluoperazine, clozapine, chlorpromazines$ ¥AAIY &3 amitriptylined®} &2 &
TEAe &3] ARSHoAE FEEEAN AAENY QT 717HE 8™, torsades de
pointes®] FAWES Fodtd FAE ojojd F Qlgo] EHA Ut B AFEEAA
clozapine®] 9&E& Xenopus oocytesdl TEHAIZ & HEK celld] #ZdAZl HERG
channel® guinea pig cardiomyocytes®] £A3}+= delayed rectifier K+ currentodll A %
ARSIt £ AToA ol $HA LQT ¢ 252 A%9 LQT2 forme A o] 2%
29l HERG channel® Y4802 §9% sxdA dAsAT. o d&9 T2 Ad 2
= Eduoly S B8 A7 2 2R Y6529 F656 o] ofv=it H-917F Sa g
o] At WA A% FANES FEPte I Eidxa YEhd o]l YEEY side
effect?] <€9l°] delayed rectifier K+ current® slow component’} ©}d rapid
component®} HERG currentE HAIFG o 2ZH dojdS HoFt},
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- A5 : PCBsZ 298 #49 WETH Y A
— Abstract

PCBs (polychlorinated biphenyls)t X EAo] A3 3294 <3, A7y 37
Fo H7MA Fo=2 4y AlgFHAoY, SE2EA, AIA Y S5A4S HEE Aol #WHA
19774 o|F AAAAE AL R dw7l FXE EFo|th Ago] FEH A L@ AT
o] A& o, PCBsx &9 g &3 =7t w- Wol HAHE Fo| B2 go] EA37]
oll, oF&71A] PCBsE AA%7] A% B2 A77F AP glvh. PCBY &3+ &7]
A AlFdl 23 aerobic degradation®} d7|A Aol <93 anaerobic degradation
(reductive dechlorination)el]l 2]&] dojdtl. & FoloA = PCBse E&HAA, 53] &7
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- A& : GENETIC POLYMORPHISMS OF HUMAN CYP3As AND THEIR CLINICAL
CONSEQUENCES

- ABSTRACT

Four CYP3A enzymes, CYP3A4, CYP3A5, CYP3A7, and CYP3A43, have been
identified in humans. Among them, CYP3A4 and CYP3A5 are believed to be the
major two CYP3As expressed in human liver. These two enzymes are responsible
for > 50% of human drug metabolism. Variations of these two enzymes in
expressions and activities have been implicated with the drug efficacy and drug
toxicity. Therefore, pharmacogenomics including CYP3A polymorphism would be an
important direction in understanding the physiological roles of CYP3A in the body
as well as evaluating safety to human drugs and environmental chemicals. Discovery
and functional characterization of CYP3A and CYP26Al1 single nucleotide
polymorphisms (SNPs) together with their clinical consequences would be presented.
The presentation would also introduce personalized medic! ine, SNP analysis, and

pharmacogenomics in Korea.



