National Science and Technology Program for Nanoscience and Nanotechnology
Tel: 886-2-27880058      Fax: 886-2-27889826            http://www.phys.sinica.edu.tw/~nanofacilities

Introductiion

The mission of the core facilities for nanoscience and nanotechnology at the Academia Sinica (NanoCore) is to support and promote the advanced research on nanoscience and nanotechnology, such as the studies on nanostructures, nanomaterials, probes and manipulation techniques, nanodevices, and nanobiotechnology.  The major funding for NanoCore comes from two sources, which are the National Program for Nanoscience & Nanotechnology, and the Nanoscience & Nanotechnology Program at the Academia Sinica.

Facilities

Field Emission TEM

Nano-particles and Thin-films Fabrication System

This system is equipped with an Excimer laser, a sample fabrication chamber, and a set of in situ observation and monitoring system. It can be used to fabricate nano-particles or multi-layers thin films.

Inductively Coupled Plasma Etching System

1. Deep etching profile in various Si-based materials can be achieved.

2. The impedance auto-matching system helps keeping a minimum plasma reflection power for optimizing the etching efficiency.

3. The water-cooled sample stage can prevent devices from heating-damage during the etching process.

Dual Beam Focused Ion Beam System

The FIB lithographic process can be in situ monitored by the e-beam, which allows us to make instantaneous adjustment of the fabrication process.

E-Beam Writer System

This Electron Beam Writer System is equipped with a thermal field-emission electron gun with a maximum acceleration voltage of 100 kV and the minimum electron beam diameter of 1.8 nm.  In this system, the beam current variation is less than 0.1% per hour drift, and the beam position is controlled by a high speed (20MHz), high accuracy (18bit) DAC system.  This system is also equipped with a high precision stage with the positions detected by a laser interferometer, which can provide 20 nm accuracy in both stitching and overlaying. Electron Beam Lithography is a specialized technique for creating extremely fine patterns.  Together with photolithography techniques, etching and deposition techniques, the e-beam lithography permit fabrication of many kinds of nano-structures and devices, including nano-electronics, optoelectronics, molecule electronics and bio-sensors.  With this system, we have demonstrated the capability of making sub-10 nm structures in 100-nm e-beam resists.

1.  High stabilities in beam current, beam positioning and stage: suitable for large area exposure.

2.  Small beam diameter, and high beam energy: suitable for exposure of fine structures.

3.  Versatile stage design, comparable for large varieties in chip size and chip materials: suitable for research use.

Laser Writer

1.  The Autofocus function can solve the problems of the inclination or the unevenness of the substrate surface.

2.  Two laser writeheads are available for different line-widths and throughputs.
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   Organization                                                        

NanoCore operate under a central administration managed by a general manager, and overseen by an oversight committee.

The National Research Program for Genomic Medicine
Tel: 886-2-27898060       Fax: 886-2-27898063            http://nrpgm.sinica.edu.tw

In 2002, the National Science Council of Taiwan launched the National Research Program for Genomic Medicine (NRPGM) as a national priority program. The goal of this national program is to capitalize on the knowledge embodied in the human genome in order to promote medical research in Taiwan and also to act as an initiator for the local biomedical industry.

The scope of NRPGM comprises 4 major parts: Research Program, National Core Facility Program, Industrial/Academia Collaboration Program and International Collaboration program. The Research Program focused on diseases-oriented topics dedicated to Lung Cancers, Liver Cancers, Infectious Diseases and Highly Heritable Diseases, important to national public health and with international competitive edge. The rest resources will cover Innovative Research Projects and ELSI (Ethical, Legal and Social Implications).

Academia Sinica Core Facility

With"resources integration" and "management centralization". The National Core Facilities can avoid the problems of repeated purchases and personal management, serve the genomic research programs, and allow the researchers make their hypothesis become useful knowledge and technology to promote the entire level of R & D.

Each core performs five major activities

＊Service

＊Technological R&D

＊Collaborative Research

＊Education

＊Dissemination

All-out operated valuable instruments of each Core Facility satisfy the demands of researches with just and independent User's Committee managing Core Facility directly and Advisory/Oversight Committee offering expert academic consultation to program directors. Core facility service to every institution include academia and industrial, more information please connect website http://nrpgm.sinica.edu.tw

1. Core facility: National Mouse Mutagenesis Program Core Facility

Principal Investigator (PI): Institute of Molecular Biology, John T. Kung, Research Fellow

Website: http://mmp.sinica.edu.tw

Core Service include: To produce mutant mice by ENU chemical mutagenesis, To establish high throughput methods for rapid screening of disease phenotypes, To identify mutated genes by linkage analysis, To establish a database of mutant phenotypes.

2. Core facility: The Functional and Micro-Magnetic Resonance Imaging Center

Principal Investigator (PI): Institute of Biomedical Sciences, Chen Chang, Research Fellow

Website: http:// www.mri.ibms.sinica.edu.tw

Core Service include: Standard service for MR imaging and spectroscopy. Collaborative research project, Consultation on experimental designs, Support for post imaging processing, Providing courses in MR physics and imaging technology and hands-on instrument training.

3. Core facility: National Clinical Core for Genomic Medicine

Principal Investigator (PI):  Institute of Biomedical Sciences, Yuan-Tsong Chen, Distinguished Investigator.

Website: http:// ncc.sinica.edu.tw

Core Service include: The NCC is divided into three groups, Medical Genetic Group, Data Coordinating Group and Statistical Analysis Group at present, and helps many projects to go on, including single gene disorder research and polygenic/multifactorial research, and pharmacogenetic research, and has already finished the set up of the Chinese cell line of Taiwan and the gene database, hope can have more contribution to further gene studies.

4. Core facility: National Genotyping Center (NGC)

Principal Investigator (PI): Institute of Biomedical Sciences, Yuan-Tsong Chen, Distinguished Investigator.

Website: http:// ngc.sinica.edu.tw

Core Service include: SNP genotyping, STRP genotyping

5. Core facility: National RNAi Core Facility 

Principal Investigator (PI): Institute of Molecular Biology, James C,-K. Shen, Distinguished Investigator.

Website: http://rnai.imb.sinica.edu.tw

Core Service include: Distribution of plasmids for producing lentiviral plasmids, Distribution of shRNA clones, Distribution of shRNA-expressing plasmids, Distribution of lentiviral plasmids (VSV-G pseudotyped lentivirus), RNAi libraries screen and analysis.

6. Core facility: Core Facility of Recombinant Protein Production

Principal Investigator (PI): Institute of Biomedical Chemistry, Po-Huang Liang, Research Fellow

Website: http://proteome.sinica.edu.tw

Core Service include: Screening for protein expression (E. coli system, baculovirus system, yeast system and cell-free system), Technology transfer of screening for expressions of soluble proteins (E. coli system).

7. Core facility: The Core Facilities for Proteomics

Principal Investigator (PI): Institute of Biomedical Chemistry, Andrew H.-J. Wang, Distinguished Investigator.

Website: http://proteome.sinica.edu.tw

Core Service include: Gel-based analysis, Protein in-gel digestion, Protein in-solution digestion, Pre-MS nanoLC separation, MALDI-MS and MS/MS analysis, nanoESI-MS and MS/MS analysis, MS data analysis and database search.

8. Core facility: X-ray Crystallography

Principal Investigator (PI): Institute of Biomedical Chemistry, Andrew H.-J. Wang, Distinguished Investigator.

Website: http://proteome.sinica.edu.tw

Core Service include: Screening the conditions of crystallization, X-ray preliminary analysis, Collection of X-ray diffraction data, Determining the phase angle, Structural analysis.

9. Core facility: High-Field Nuclear Magnetic Resonance Center(HF-NMRC)

Principal Investigator (PI): Institute of Molecular Biology, Tai-Huang Huang, Research Fellow

Website: http://www.nmr.sinica.edu.tw

Core Service include: The facility staffs provide various levels of assistance, from a complete data collection service to the troubleshooting level, and also intend to collaborate with users in determining structures of proteins or nuclear acids selected by users on a collaborative basis. Only qualified users, approved by facility manager, will be allowed to independently operate the NMR spectrometers. Training sessions on the basic use of the NMR spectrometers will be offered at intervals throughout the year for new users.
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National Digital Archives Program
Tel: 886-2-27883799 #1416      Fax: 886-2-27824814      http://www.ndap.org.tw

An Introduction to Academia Sinica's National Digital Archives Program (NDAP)

As well as continuing to coordinate the NDAP's long-term projects, Academia Sinica has three key roles in the second phase of the program: supplying source materials for the archives, providing technological support with state-of-the-art digitization techniques, and consolidating the digitized resources.

To digitize important source materials for the Digital Archives, Academia Sinica is cooperating with a number of research institutes that hold an extensive range of resources. 

Through this work, archives and databases, such as the Full-Text Database of Chinese Documents (Scripta Sinica), will be made available to both domestic and foreign scholars. Organizing these resources into databases with convenient retrieval tools will allow scholars to find critical research materials more quickly and comprehensively, thereby enhancing both the quality and efficiency of their research. The archives and databases will also facilitate the exchange of information and cooperation among academics worldwide, as resources like the Fish Database of Taiwan are included in the databases of the Global Biodiversity Information Facility (GBIF). As the cornerstone of this cooperation, the NDAP's databases and archives will make a major contribution to the transformation of personal and academic research in the digital era. 

Because of the heavy technological demands, one of the major roles of Academia Sinica is in developing IT resources and providing technical support for the various teams and institutions involved in the project. Thus far, the Institute of Information Science (IIS) and the Computing Center have developed 11 core technologies with 16 system tools, including those that provide metadata for architecture, data technology, language processing technology, multimedia processing technology, Spatio-temporal contents architecture for digital archives  and linguistics anchoring, and digital rights management. The research results have already been made available to the general public, and two more technologies have been patented in line with the project's expectations. 

In order to develop optimal tools and digitization technologies,, the second phase of the NDAP will require the continued participation of a large range of technical and topical specialists. To this end, Academia Sinica facilitates cooperation across the domains of the humanities and information sciences by fostering interdisciplinary collaboration that will shape the study and understanding of various academic disciplines. For example, the Computing Center and the Institute of History and Philology are cooperating in the development of the "Chinese Civilization in Time and Space" Geographic Information System (GIS). In addition, with the assistance of philology specialists from the Institute of History and Philology, IIS has developed the Chinese Glyph Structure Database, which incorporates a processing technology for ancient glyphs into an extensive character database. This will undoubtedly be a crucial tool for researchers in linguistics and the humanities. 

The task of consolidating the digital resources is headed by the Program Office of the National Digital Archives Program in IIS. To this end, the Program Office has developed the "Digital 101" exhibition to increase public awareness of the NDAP's achievements. The Content Development Division, which continues its supervision of information collection and digitization under the 16 thematic groups, will have the additional task of compiling the Digitization Work Flow Guidelines Handbook. Along with the NDAP Union Catalogs and Cyber Island websites, the handbook will improve the consistency and unity of the National Digital Archives. 

The NDAP Union Catalogs are the product of nearly five years work and contain over 2.4 million items that are accessible to the public through the NDAP portal, allowing users from all walks of life to find interesting, relevant resources that can be retrieved, downloaded, and used free-of-charge. In the second phase, the NDAP will be expanded to include overseas promotions of both the program and the Union Catalogs, as well as the development of an international cooperation plan. With the gradual internationalization of Digital Archives resources, Academia Sinica will focus on establishing global ties and exchange agreements with the ultimate aim of working with global organizations to collect, compile, and share international resources. 

Through the NDAP, Academia Sinica hopes to draw the national database and archival resources together with advanced information technologies, This will enhance research, improve education by providing teachers in all disciplines and at all levels with useful source materials and content development tools, and promote the development of the national digital content industry. To achieve these goals, the second phase will focus on standardizing the digitization processes and results of participating organizations, and also encourage innovative collaboration that combines the best of scholarship and technology. By building international relationships that integrate Taiwan's digital resources with those of the global community, stimulating and promoting ideas, and developing the role of the digital culture within society, it is hoped that the National Digital Archives Program of Taiwan will enrich the lives of communities and individuals worldwide.
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Content: Sampan at Kaohsiung (Takao) Port (Book Collection on Taiwan under Japanese Rule, 1895-1945)

Archive Format: Full Color, 300dpi TIFF

Holding Institutes: National Taiwan Library and Institute of Taiwan History, Academia Sinica

Provider: Institute of Taiwan History, Academia Sinica

Content: Nautilus pompilius

Archive Format: Full Color, 300dpi, JPEG

Holding Institutes: Institute of Zoology, Academia Sinica

Provider: Vincent Chang

Content: Digital File of Foreign Archives

Archive Format: Full Color, 300dpi ,TIFF

Holding Institutes: Institute of Modern History Archives, Academia Sinica

Provider: Institute of Modern History Archives, Academia Sinica

The National Science and Technology Program for Agricultural Biotechnology
 (NSTP. AB)

Tel: 886-2-27826277      Fax: 886-2-27826594     http://www.sinaca.edu.tw/~npagrbt/

Introduction

Innovation and improvement of technology is essential to sustain the growth of industrial economy.   The National Science and Technology Program for Agricultural Biotechnology has been established in accordance with the trend of global industrial development and the national agricultural development policy. It is aimed at continual upgrading of technology for improving production efficiency and international competitiveness, and developing cutting-edge agricultural biotechnology in the Asian-Pacific regions.

The program has been implementing projects for consolidating the basis of sustained technological growth, and for building a system that efficiently couples basic research and industrial production in the manner of direct academic/industrial interaction and cooperation. The Program will fully utilize all existing R&D resources to develop value-added agricultural products, to improve their attributes, and to enhance the profitability and international market share.

The program is jointly supported by the National Science Council, Council of Agriculture, Academia Sinica, Ministry of Economic Affairs and Department of Health.

Overall Objectives

＊To build up a solid foundation and capacity for the development of biotechnology-based agricultural industry through integration and coordination of manpower, capital and technology resources.

To enhance Taiwan's leadership and capability in agricultural biotechnology R&D among Asia-Pacific countries by capitalizing in regional natural resources and technical strengths.

Human resource development through project implementation.

Priority Industries

1.  Development and integration of floral (Chrysanthemum and orchids) production and marketing systems.

2.  Integration and industrial application of conventional and genetic-engineered post-harvest technology for vegetables and fruits.

3.  Integration of key techniques for organic agriculture (e.g. stress tolerant varieties, bio-protectants and bio-fertilizers).

4.  Promotion and establishment of production systems for high quality Chinese herbs as health foods.

5.  Development of fry production systems with quality assurance (shrimp and grouper) and related transportation and marketing technology.

6.  Biotechnology applications in the production of Taiwan Tilapia for international market.

7.  Application of biotechnology in the improvement of cage-culture and processing technology for Cobia.

8.  Agricultural waste treatments in generating value-added by-products.

9.  Inventing and improving production systems for high quality swine and chicken.

10. Developing biological agents (vaccine and adjuvant) for animal-related applications.

11.  Application of transgenic technology for ornamental plants and fishes, and for medical and feed industries.

12.  Development of molecular techniques for diagnostic systems and marker-assisted breeding.

13.  Development of bioreactor technologies for producing industrial and medical materials.

14.  Establishment of GMO assessment and accrediting systems.

15.  Research and development of novel functional genomics based technologies for biotechnological industries.

Outcome

1.  Anaerobic Fungi from Ruminants: Isolation of genes for cellulose and other hydrolytic enzymes from native ruminants in Taiwan.

2.  Animal Pathogens: Detection of white spot syndrome virus in shrimps.

3.  Bacteria: Isolation of beneficial chitinolytic bacteria.

4.  Bio-pesticides: Developed from indigenous Bacillus thuringiensis strains and Trichoderma virens strain R42 in Taiwan.

5.  Broccoli: Transgenic broccoli with retarded postharvest yellowing and longer shelf life. (Figure 1)

6.  Defensin: Mung bean defensin VrD1 confers resistance against the pest, Spodoptera litura. (Figure 2)

7.  Orchid Technology: Genes regulating flowering, floral morphogenesis, and bio-synthesis of scents and pigments.

8.  Pearl Orchid: Commercial application of Anoectochilus formosanus: hepatoprotective activity.

9.  Plant Pathogens: Simultaneous detection of two orchid viruses (ORSV and CyMV).

10. Salvia: Production of medicinal compounds from salvia.

11. Sweet Rice: For simultaneous production of syrup and high-protein food from crops.

12. Swine: Production of transgenic pigs over-expressing phytase, cellulase, or glucanase.

13.  Taiwan Tilapia: Quality improvement of aquaculture fish by genomics and proteomics. (Figure 3)

14.  Yam: Production yam with high levels of polysaccharide flavonoids and polyphenols.

Figure 1: Transgenic broccoli with postharvest yellowing retardation effect.

Comparison on the retarding effects on the yellowing of harvested floral heads in transformed and non-transformed broccoli. A,B,C,D: ipt (isopententyl transferase) transformed lines, E: non-transformed control; Upper row: pictured at the day detached; Lower row: after harvest and stored at 25oC for 6 days.

Figure 2: VrD1 protein was over-expressed in E. coli or Pichia pastoris and purified.  Artificial seeds containing 0.8% of the purified VrD1 exhibited insecticidal activity against azuki bean weevil.

Figure 3: Biotechnology Research and Development in Taiwan Tilapia.
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