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2. Next Generation of Anti-Obesity: Fat Targeting and Fat Gene Knock-Down A83| | ShTHstn WHGstt

White adipose tissue (WAT) as an anti-obesity drug target has brought much-needed attention due to the recent discoveries of several obesity-linked
genes and their pathophysiological functions. WAT-targeted gene therapy could be a promising approach to treat obesity and obesity related metabolic
syndromes. However, the efficient transfection of anti-obesity genes or silencing of obesity genes must overcome multiple hurdles including specific
targeting to WAT, stability and subsequent cargo delivery to the terminally differentiated adipocytes. We introduce an efficient adipocyte-targeted
non-viral oligo-peptide carrier consisting of an adipocyte targeting sequence (ATS) and nona-arginine (9R). ATS-9R was found to be effective in
increasing transgene expression via selective binding to the receptor protein of mature adipocytes, prohibitin. It is quite interesting to see that the
intracellular distribution of prohibitin shifts to the plasma membrane as the differentiation of adipocytes proceeds. In vivo fat-vasculature homing,
internalization and transgene expression ability of ATS-9R into WAT of obese mice were confirmed using probe-based confocal laser endomicroscopy
and multiphoton confocal microscopy. ATS-9R was prepared to form a complex with a therapeutic gene, short-hairpin RNA (shRNA) for silencing
adipocyte fatty acid binding protein (A-FABP) that is involved in lipid transport and storage in mature adipocytes. In vivo treatment with
ATS9R/shFABP4 oligo-peptoplex demonstrated robust effects of decreasing body weights and recovering insulin-resistance. Consequently, ATS-9R
attested to be a promising carrier for adipocyte-targeted gene delivery for the treatment of obesity and obesity-induced metabolic syndromes.
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Extracellular matrix (ECM) is a complex but highly organized network of proteins and other macromolecules. It plays a critical role in regulating a
variety of cellular behaviors, such as cell adhesion, migration, and differentiation. Equally important, ECM is a rich source of growth factors and other
signaling molecules, providing cell adhesion motifs as well as structural conduits for the interaction of cells with the neighboring matrix. To harness
the benefits of ECM on regenerative medicine, morphogenetic signals that biophysical ECM environments provide must be fully defined and
decoded. Given the variety of cells that give rise to distinct physiological milieus, numerous studies have investigated such ECM microenvironment
cues. While the effects of individual ECM macromolecules, i.e., collagen, fibronectin, and laminin on stem cells behaviors have been well
documented, the real face of a physiologically more relevant ECM platform is much less understood, due to the lack of proper models. This lecture
is designed to deliver some basic aspects of ECM and its regenerative applications. There are three parts: Introduction to ECM, In vivo ECM biology,
and Regenerative applications of ECM. Introduction part includes type and role of ECMs, specific examples of ECM (fibronectin, collagen, laminin,
proteoglycan). ECM biology deals with ECM in tissue morphogenesis, wound healing, and cancer development, ECM-medicated signaling, matrix
remodeling. Regenerative applications of ECM consist of ECM scaffolds, decellularized ECM, ECM bioink, and ECM substrate for pluripotent stem
cells. Taken together, ECM is complicated but of utmost importance in directing cellular behaviors. Based on the in-depth knowledges of the nature
of ECM, we can develop more advanced research and engineering tools for successful regenerative medicine.

O Zzt A l: ofj &R A e| 2|A7|& SEF

1. O|RHMA] & 2 08T HIAIH 0| AFEEl= L&A= HY | shecist sty Estat

DEAE =3 {7 |AME OJAMR| B 2DEF AHIHAEO| TIISHA ARBELE. 35 2 &S AIE 2RYofME U2 2S ZA5HE BRI, HaliZoM= G2t -8of,
T2 E RE DA AMZFARRE|T QUCE [ESHMA| 212 A A0 ALBEf= BHAM 2 = DEA N ZIHE QS HES 51 QIO = HROl= 2ol M2 ML=
DAL HTH E L, 2 08 FIHAIE SIS0 ABELE A=Al 2RE, 2110 EAA SOl et BLSEE AVNSI AL BHC £5| HiE M7 =A H2I2A
SRRE0| M7 3ol E4S US| A7H5HH, |2t CHE0] L H A 20| 453k B H5ate| Al £ Shof| 0|al= &= A7 2 Z0[Ct. TRt SRl #=
=l

REA 2 U AUAE U2 2N EYEAA Q| S S TYE FR0 7 (215H £ & U 80| 0|2 l= F= 4

==

2. Roll-to-Roll Production of Organic-Based Solar Cells Using Full Solution—-Process Zst | IEFY7IEY
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Organic-based solar cells are attracting a great deal of attention because of their potential as a low-cost, light-weight and flexible energy conversion
device, converting the solar light directly to electricity. Almost all organic-based solar cells have a planar-layered structure, where the photoactive layer
is sandwiched between two different electrodes (Transparent conductive electrode and Metal electrode). Many different methods have been applied
to improve the power conversion (Efficiency) and the stability of the solar cells. On the basis of the efforts, the efficiency of the solar cell has remark-
ably risen by several research group. The two-type devices have been prepared by many R&D groups. The normal device and the inverted device
comprise five layers on the substrate to enable selective transport of electrons to ITO and holes to the metal electrode, where were made in the
photoactive layer. It is thought that the inverted device is better than the normal to apply for R2R process because the silver printable formulations are
commercially available making solution processing of the silver electrode. We have developed roll to roll coating & printing methods for flexible solar
cell module fabrication. The large area flexible solar cell module (Normal/Inverted) was made by using roll to roll slot-die coating. The power conver-
sion efficiency was over 5%. Also, we have built up the cell & module manufacturing Test-Bed: organic/inorganic evaporator, multi-coater, table-type
slot-die coater, gravure-offset printer, screen printer, rotary screen printer and 1~5 span roll to roll equipments.
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