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[4283]] 2009 9€¥ 3

TITLE: New Disturbing Trend in Antimicrobial Resistance of Gram—Negative

Pathogens

NAME: ©]/3 A} (At 3tar)

ABSTRACT

Gram-negative pathogens producing extended-spectrum B-lactamases (ESBLs) are
found to be truly multidrug-resistant pathogens causing severe clinical problems. In the
present investigations, fifteen class C B-lactamases with extended substrate spectra
have been reported in Gram—negative pathogens. Here I wish to draw attention to a
new disturbing trend (the recently emerging class C ESBLs [cESBLs]) and the
antimicrobial drug development for cESBLs. How do the cESBLs extend the substrate
spectrum? The crystallographic structures can answer this question. Until now, there
are two only resolved crystallographic structures of cESBLs: (i) GC1 [1]; and (ii) CMY-
10 [2-3]. The sequence alignment of natural (clinically—isolated) cESBLs showed that
the RZ2-loop included all regions responsible for the extended substrate spectrum in
most (11 of total 15) cESBLs: Q@-loop in three cESBLs; H-2 helix in a 520R cESBL (not
natural); H-11 helix in a KL cESBL. These natural mutations in the R2-loop can change
the architecture of the active site in cESBLs, thereby affecting their hydrolyzing
activity. Owing to a three amino acid deletion (amino acid residues 303-305) in CMY-
10 (a cESBL), the R2-loop in the R2 active site displays noticeable structural
alterations: the significant widening of the R2 active site. Therefore, the bulky R2 side-
chain of oxyimino-cephalosporins could fit snugly into the significant widening of the
R2 active site in this way. To decrease the selective pressure of antimicrobial drugs
and minimize antimicrobial resistance, it is necessary for health-care professionals to
recognize the presence of emerging cESBLs as a new disturbing trend in antimicrobial
resistance of Gram-negative pathogens. In view of no drug developments against

cESBL-producing Gram-negative pathogens, new p-lactams (or PB-lactamase



inhibitors) need to be developed by the structure-based drug design (SBDD) method
using a similar mechanism (the significant widening of the R2 active site) of the
extended substrate spectrum shown in most cESBLs. SBDD against CMY-10 cESBL has

been performed and some lead compounds were found.
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TITLE: Mycobacterium avium subsp. paratuberculosis and M. abscessus:
Emerging pathogenic mycobacteria as representatives of slowly growing and

rapidly growing nontuberculous mycobacteria

NAME: AIAA] ¥AL (2ol har)

ABSTRACT

As general features of mycobacterial infections, the following are well known: (1) The
incubation period between infection and disease is variable, challenging epidemiological
delineation of exposure; (2) disease is less common than aymptomic infection; (3)
clinical disease is chronic; and (4) host factors (genetic and acquired) are critical in
determining the progression from infection to clinical disease. In Korea, the next most
commonly isolated mycobacterial pathogens after M. tuberculosis are M. avium complex
(MAC) as and M. abscessus. Out of MAC, M. paratuberculosis has been mostly focused
due to its zonootic potentiality in relation to Crohn's disease. The etiology of Crohn's
disease still remains elusive but enticingly near to resolution. Consensus opinion is that
Crohn's disease results from the interplay of host genetics and one or more
environmental triggers. M. abscessus is rapidly growing mycobacterium (RGM) that has
emerged as a significant pathogen in humans as well. This microorganism causes skin
and soft tissue infections as well as pulmonary infections.

Evidence regarding the role of M. paratuberculosis in Crohn's disease is complex and
controversial due in part to the difficulty of detecting the organism, and the fact the
humans likely are not its normal host, potentially resulting in abnormal pathogen
behavior. Here, the contributions of M. paratuberculosis to Crohn's disease and recently
raising M. abscessus—infections in Korea will be discussed epidemiologically by

comparisons with other mycobacterial pathogens.
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TITLE: R/BCD (Research/Business & Connective Development)el] ¢]3&F Hlo] Q.
T

NAME: 2 3% ¥A} (KRIBB, 3F=A4 &3+

N—

ABSTRACT

The new millenium is the era of biotechnology and life sciences. With the
development of high throughput technologies, systematic approachs and related fusion
technologies such as BIT, BNT, BET,BMT and BCT and so on, the capacity to decipher
genome sequences and to make the useful informations rapidly increased during the last
decade. In addition, new technologies including microarray chips, microfluidics and
system biological analysis are enabling us to study expression of all the genes and
proteins in a cell, thus resulting in new research areas and terms often ending with "-
ome" and "-omics". For the industrial use of genome technologies such as gene
manipulations, genomic designs, and redesigned microbes, GMO controls for the
environmental safety is focusing on obstacles of bioindustrial developments.

Currently, more than 1,112 microbial genomes have been published complete
genomes and 3,000 more are being analyzed. The sequence information of a newly
determined genome is often not released to the public anymore due to intellectual
property issues and possible industrial applications. The future of biotechnology
research and development will depend upon an integrative approach, combining an
understanding of the genetic makeup of living cells (genomics) along with the diversity
of proteins (proteomics), as well as the function and interaction of these biomolecules
and their contribution to the phenotypic outcome (phenomics), including their
involvement in metabolic pathway regulation and control (metabolomics).

From these view, Biodiversities including new living cells and metagenomics will
trigger to open gates of future biotechnology. These "-omics" investigations will lead to
an understanding of the molecular basis of the cell, how its different components
interact and influence the cell's biological pathways, physiology, and structure, and how
the cell's genes and proteins operate in real time to regulate and control development
and differentiation, as well as cell death. Understanding how these processes interact to

form a living cell will require a unified "systems biology" effort that incorporates: the

11



cataloging, annotation, and curation of all "—omic" information, in a format that allows
interoperative queries (bioinformatics); the identification and characterization of all
molecular constituents (function); the measurement and statistical analysis of all
molecular processes (physiometrics); and the quantification of the relationships
between phenotypes and genotype (modeling). And finally, all "-omics" technologies
will promise new gengeration of biotechnolgies including Biotechnology based IT,
NT,ET ,MT and CT fusion technologies in the furture.

The Microbial Genomics and Applications Center (MGAC) sponsored by Korean
Ministry of Education, Science and Technology is focused on developing a technology
platform to utilized the information on genomic functions resulting from the analyses of
microbial genomes isolated from diverse natural environments to promote the discovery
of novel genes, valuable biomolecules, engineered microbes, and innovative
bioprocesses. For the effective research in our fields, Research and Business
Connective Development (R/BCD) was adapted by analysis of papers, patents, and

market based on technical evaluations.
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TITLE: $-F/MA A tHe] A8t (Life science for the coming space era)
1

NAME: Hg
ABSTRACT
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[4323]] 20109 24 1Y

TITLE: Regulation of CD4 T Helper Subset Differentiation by Dendritic Cells

NAME: ©]%$- ¥rA} (La Jolla Institute for Allergy and Immunology)

ABSTRACT

TGF-B can direct the induction of Foxp3+ Treg and also synergize with IL-6 and IL-
4 to induce distinct Th17 and Th9 effector subsets. In contrast, TGF-B has generally
been considered suppressive for Thl differentiation. We now report that nitric oxide
(NO), a metabolite of L-arginine, reprograms TGF-f signals to support development of
Thl cells in an IL-12-independent manner. Furthermore, IL-6 and NO compete in
synergizing with TGF-B to determine the balance between Foxp3+ Treg, Th17, and
Th1 cells. These data illustrate that TGF—-p can direct development of many lineages of
Th cells, and suggest a new mechanism by which NO production, which is associated
with protection against intracellular pathogens, ensures effective maintenance of Thl
immunity.

Tolerance mechanisms at mucosal surfaces are critical for maintaining host integrity.
We found that 4-1BB, a member of the TNFR family, plays a crucial role in controlling
homeostasis in the mucosal organs and gut-associated lymphoid tissues. 4-1BB-
deficient mice developed spontaneous autoimmunity, gut and lung inflammation, and
lymphomas, associated with deregulation toward a Thl phenotype with reduced
accumulation of Foxp3+ Treg. Th lineage studies showed that mucosal dendritic cells
from 4-1BB-/- mice were impaired in generating adaptive Foxp3+ Treg, due to
reduced expression of retinal dehydrogenase and an imbalance in production of IL-12
and nitric oxide favoring Thl differentiation. Thus, 4-1BB controls mucosal regulatory

dendritic cells and promotes immune tolerance.
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