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2
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2
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2
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2
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2
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2
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2
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2
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186024
疫苗與診斷試劑之開發
2
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186025
生化工程
2
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水產動物育種改良
2
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禽畜育種改良
2
Application of Animal Breeding

生物科技研究所
Graduate Institute of Biotechnology
一、必修科目Required Courses

186001
專題討論
４
必
輪授

本課程擬指導學生由最新生物技術相關期刊中，挑選最新而重要的論文提出報告，並由全體教師、學生共同研討，讓學生學習到如何尋找資料、論文寫作、實驗設計與結果討論等實驗研究工作相關的技術。
186001
Seminar
４
Ｒ 

This curriculum is designed to advise students to collect update papers from Biotech related journals, to make a presentation in class, and to discuss with teachers and classmates. This class let students to learn how to collect research papers, and to design, and perform their experiment.

186002
生物技術研究法
３
必
輪授

本課程的設計是讓學生親自實際操作有關生物技術的各項實驗，內容包括：細菌的培養、動植物細胞的培養、核酸的抽取、聚合酶鏈鎖反應、基因重組、基因的定性分析和蛋白質的表現及其應用。

186002
Biotechnology Laboratory
３
Ｒ
The course is designed to offer students with various kinds laboratory of biotechnology and practical manipulation. The course contents include: bacterial culture, plants and animals cell culture, extraction of nucleic acids, polymerase chain reaction, recombinant DNA technology, analysis of gene characteristics, and expression of proteins and applications.

186003
生物技術與生技產業
３
必
輪授

本課程旨在加強學生對生物技術，其範圍涵蓋遺傳工程技術、細胞融合技術和蛋白質工程技術等三大領域的理論和臨床上應用等方面的學習，培養生物技術相關人才為目的。
186003
Biotechnology and Bioindustry
３
Ｒ
The curriculum will emphasize three major areas, including genetic engineering, hybridoma techniques and protein engineering. This class is going to train students to understand the concept of biotechnology and their applications.

186004
分子生物學
３
必
輪授

本課程之主要介紹核酸(DNA、RNA)和蛋白質的構造與功能及基因工程與重組DNA。內容包括載體的介紹、重組DNA的構築、基因表現和重組蛋白質的純化及其應用。

186004
Molecular Biology
３
Ｒ
The curriculum will introduce the nucleic acids (DNA、RNA), structure and function of proteins, genetic engineering and recombinant DNA technology. The course contents include: vectors of introduction, construction of recombinant DNA, gene expression, and purification and application of recombinant proteins.
186005
碩士論文
６
必
各教師

每位碩士班研究生選定論文題目，再指導教授指導下進行實驗、研究、依據實驗研究結果完成論文。

186005
Master Thesis Research
６
Ｒ

Graduate students propose their research project, complete experiments and write a thesis under advisor supervision.

二、選修科目Elective Courses

186006
生物資訊學
２
選
陳福旗

本課程討論以電腦及網路資源來分析生物巨分子，例如蛋白質及核酸。重要議題包括文獻資料庫、序列資料庫、序列分析工具、實驗方法資源、基因拼圖資料庫、資料庫搜尋、核酸比對、微陣列晶片及蛋白質體學之分析等。

186006
 Bioinformatics
２
Ｓ
 F. C. Chen

The course discusses application of computer and internet resource to analyze biological macromolecules, such as protein and DNA. Important topics include literature database, sequence database, sequence analysis tools, protocol resource, genome mapping database, database search, nucleotide alignments, microarray chips, and proteomics.

186007
基因調控
２
選
劉宏仁

本課程將著重於反式作用因子如何與順式作用的DNA序列交互作用以便調控細胞內之基因表達。

186007
Gene Regulation
２
Ｓ
H. J. Liu
The curriculum will emphasize the interaction of both trans-acting factors and cis-acting DNA sequences in order to regulate gene expression in cells. 

186008
動物細胞培養
２
選
廖明輝

本課程的目的是讓學生了解動物細胞培養的原理、操作和應用，內容包括初代細胞培養、繼代細胞培養、細胞株培養、病毒接種和觀察及染色體分析…等。

186008
Animal Cell Culture
２
Ｓ
M. H. Liao

The object of this course is to introduce the principles, manipulation and practical applications of animal cell culture.  This course contents include primary cell culture, passage cell culture, cell line culture, inoculation of animal viruses and chromosome study etc.

186009
植物細胞培養
２
選
陳福旗

本課程為提供學生有關植物微體繁殖及植物生物技術的新知與最新近展，內容將包括一些重要主題，如營養生理、分化的分子基礎、基因轉殖、二次代謝產物生產、影響培植體生長與發育之因子等。
186009
Plant Cell Culture
２
Ｓ
F. C. Chen
The course is designed to offer students with modern trends of plant cell and tissue culture knowledge related to micropropagation and plant biotechnology. Specific topics will be covered, such as nutritional physiology, molecular basis of differentiation, genetic transformation, secondary metabolite production, factors affecting growth and differentiation of explants and cells.

186010
植物生化
２
選
陳幼光

本課程的目的在使學生對植物特有的生化反應有基本的了解。個別的主題包括光合作用、呼吸作用、氮同化作用、脂質代謝、細胞壁形成、植物荷爾蒙和次及代謝物的生合成。

186010
Plant Biochemistry
２
Ｓ
Y. K. Chen
The purpose of this course is to provide students with a fundamental understanding of biochemistry unique to plants. Individual topics include photosynthesis, respiration, nitrogen assimilation, lipid metabolism, cell wall formation, and biosynthesis of plant hormones and secondary metabolites.

185011
高等微生物生理學
２
選
鄧德豐

講述微生物之營養物質及環境因子對其生長之影響、微生物細胞之物質代謝(好氣、嫌氣)、代謝系之連系(分解系、素材合成系、構成的合成系)以及代謝制御與發酵生產(酒精、有機酸、胺基酸、酵素、核酸關聯物質、生理活性物質)。

186011
Advanced Microbial Physiology
２
Ｓ
T. F. Deng

The scope of this current course is to illustrate the effects of nutrients and environmental factors on microbial growth, substance metabolism (aerobic and anaerobic) of microbial cells, connection of metabolic system (catalytic system, stuff biosynthetic system, constitutive biosynthetic system.) In addition, the course content will cover metabolic control and ferments production (alcohols, organic acids, amino acids enzymes, nucleic acid related compounds and active substances)

186012
微生物育種技術
２
選
鄧德豐

講述改變遺傳性質來提高有用物質生產技能之工業生產用菌株的育種法，利用突變處理法來取得各種高生產性突變株(營養要求突變株、analog耐性突變株、回歸突變株)。或利用基因操作法來取得高生產性重組體或以細胞融合法來取得高生產性融合體。並利用這些技術來改良菌株使適宜工業生產所需性質(安定性、phages耐性、溶氧耐性、培養基成分耐性、低起泡性、少副產物、適宜之型態等優良特性)
186012
Microbial breeding Technology
２
Ｓ
T. F. Deng

To describe the breeding of industrial microbes for raising its intact production ability of useful substances by modifying specific gene property, screening mutant strains (auxotroph mutant, analog resistance mutant and back mutation mutant), employing recombinant DNA techniques or improving cell fusion method to obtain high productivity recombinants.  Simultaneously many characteristics, such as stability, antiphage, low dissolve oxygen resistance, medium resistance, low bubbling, less byproduct, proper morphology, can be strongly enhanced for industrial production.

186013
訊息傳遞
２
選
劉宏仁

本課程將介紹細胞外之分子與細胞膜上之接受體之交互作用，使細胞膜之接受體活化，將胞外之訊號擴大後傳遞到胞內。

186013
Signal Transduction
２
Ｓ
H. J. Liu

This curriculum will introduce the interaction of an extracellular ligand with a transmembrane protein that has domains on both sides of the membrane.  Binding of ligand converts the receptor from an inactive to an active form. A signal has in efffect been amplified and transduced across the membrane.

186014
分子診斷技術學
２
選
劉宏仁

本課程將介紹分子生物技術檢測微生物、動植物之基因及其表面抗原。

186014
Molecular-based Diagnostic
２
Ｓ
H. J. Liu

Technique
The curriculum will introduce the application of molecular-based techniques to detect the genes and surface antigens of microbial, animals and plants. 

186015
植物發育調控
２
選
陳幼光

本課程將探討在植物不同發育階段基因的表達，以及內生和環境因子對生長發育的分子調控機制。分子生物的方法如何應用於植物發育的研究也將在內容中涵括。

186015
Regulatory Mechanisms in Plant
２
Ｓ
Y. K. Chen


Development

This course will discuss gene expression in various plant developmental stages and the molecular mechanisms of growth and development as regulated by endogenous and environmental factors.  The application of molecular biological approaches to the study of plant development will also be covered.

186016
植物基因轉殖
２
選
陳福旗
本課程的設計旨在討論植物遺傳工程及應用基因轉殖以瞭解發育調控、環境及生物逆境對轉殖植物生長之影響。內容包括方法學、轉殖植物之應用、及文獻閱讀等。

186016
Genetic Transformation of Plants２
Ｓ
F. C. Chen

The course discusses recent progress of plant genetic engineering and application of transgenic plants to study developmental control, environmental and biotic stresses on the growth of plants. It will cover methodology, application of transgenic plants and literature review.
186017
生物轉換技術
２
選
鄧德豐

本課程是探討生質原料轉換成食品、飼料、能源或其他有用產品的過程與技術。課程內容包括生質原料有何特性如何可作生質轉換，在生質轉換過程中微生物與酵素扮演的角色，及從設計與經濟考量上對其生質轉換系統之可行性。因此本課程將著重於(1)生質原料的前處理以提高其利用率，(2)厭氧發酵系統中生質原料轉換成甲烷、肥料或其他產品，(3)酵母發酵系統則產生酒精、飼料和其他產品和(4)堆肥系統。

186017
Bioconversion Technology
２
Ｓ
T. F. Deng

This course deals with processes to convert biomass into food, feed, fuel and other useful products.  The course will discuss properties of biomass that make them amenable to bioconversion, the major microbial and enzymatic processes that occur during bioconversion, and the design and economic considerations that influence the feasibility of bioconversion systems. The course will emphasize: biomass pretreatment systems to increase bioconversion efficiency; anaerobic fermentation systems to convert biomass into methane, fertilizer and other products; yeast fermentation systems to produce ethanol, feed and other products; and composting systems.

186018
動物基因轉殖
２
選
謝來安

本課程目的在讓學生了解動物基因轉殖原理和應用，課程內容包括：(1)重組DNA技術、(2)生殖細胞培養、(3)基因轉植技術、(4)複製及(5)應用。

186018
Transgenic Animals
２
Ｓ
L. A. Hsien

The objective of this course is to introduce the principles and practical applications of transgenic animals.  This course contents include:(1) Recombinant DNA Technology (2) Germ Cell in Culture (3) Transgenic Methodology (4) Cloning (5) Applications.

186019
生物反應器
２
選
廖遠東

講述利用生物細胞所運作之物質的生合成、分解、轉換等能力之生體催化劑，使固定化於反應器中，在用於生產有用物質、能源，以及應用於化學分析、環境淨化及生物感測器(biosensor)等有關的技術。

186019
Bioreactor
２
Ｓ
E. T. Liao

The present class is to depict the ability of substance biosynthesis, decomposition and transition of biocatalyst in biological cell.  The technique of immobilizing these biocatalysts in a reactor were designed for producing the useful matters and fuels, and using it for chemical analysis, environmental amends and biosensor developments.

186020
植物分子生物學
２
選
陳福旗

本進階課程討論植物基因構造與功能、基因組構造、生長及發育過程中之訊號傳導、基因發現、基因體學、及蛋白質體學等。

186021
Plant Molecular Biology
２
Ｓ
F. C. Chen

This is an advanced course discussing plant gene structure and function, genome organization, signal transduction during growth and development, gene discovery, genomics and proteomics.
186021
基因表達系統
２
選
劉宏仁

本課程將著重於原核基因及真核基因之表達，並介紹常用之宿主表達系統。

186021
Genetic Expression System
２
Ｓ
H. J. Liu

This class will emphasize the expression of prokaryotic and eukaryotic genes, and introduce the common use of host expression system.  

186022
生物技術污染防治
２
選
鄭秋雄

本課程主要介紹環境污染之防治技術。其內容包環境污染監測技術(生物感應器、指標生物與生態影響評估技術)、環境污染防止技術、環境污染處理技術(水處理、廢氣處理與廢棄物處理)、環境整治淨化技術(水質淨化、大氣淨化、土壤改良劑、有害生物生物防治)與生態保育技術(海洋污染與溫效氣體之生物處理)等。
186022
Biotechnology Applied in
２
Ｓ
C. C. Cheng

Pollution Control
The objective of this course is to introduce the environmental pollution trement technology. The course includes environmental pollution monitoring (biosenser, index organism and ecosystem impact assessment), pollution prevention、pollution treatment(waste treatment),environmental purification(water purification, atmosphere cleaning, soil conditioner and pest biocontrol )and ecosystem conservation(ocean pollution and greenhouse gas biological treatment).

186023
酵素與蛋白質工程學
２
選
廖遠東

本課程將介紹常用於生物科技酵素之種類及功能，以及探討蛋白質之純化、結構、功能及其應用。

186023
Enzyme and Protein Engineering
２
Ｓ
E. T. Liao

The curriculum will introduce the classification and function of enzymes used in biotech and focus on the purification, structure, function and application of proteins.   
186024
疫苗與診斷試劑之開發
２
選
連一洋

本課程再使學生深入了解疫苗與診斷試劑的開發工作，並且能有效的活用這些知識與技術於各個不同的專業研究與製程。課程內容將著重再以最新的分子生物學與免疫學的理論與技術作為研習與討論的基礎。

186024
Development of Vaccines and
２
Ｓ
I. Y. Lien

Diagnostics
The objective of this course is to develop an advance understanding of vaccines and diagnostics and how they can be utilized in different subjects of research and manufacture.  The course will focus on the field of current molecular biology and immunology technology.

186025
生化工程
２
選
許祥純

本課程將從工程之觀點介紹微生物與生物化學於生產生物或生化產品之應用，並利用工程之技術探討生物反應器之設計、製程操作與控制及產品之回收與純化等。課程範圍將涵蓋基礎之微生物與生物化學、生物化學反應動力學、微生物生長動力學、酵素反應動力學及生物反應器之介紹，產品回收與純化技術等，使學生了解微生物與生物產品製作之基本知識與應用知識。

186025
Biochemical Engineering
２
Ｓ
S. C. Sheu

Objectives of the present course are to introduce the applications of microbial and biochemical reactions in the production of biological products from engineering aspect, and the applications of engineering technologies in the design of bioreactors, control of bioprocesses, and recovery of bioproducts.  Scope of this course includes fundamental kinetics of microbial and biochemical reactions, cell mass growth, enzymatic reactions, introduction of biological reactors, technologies for recovery and purification of biological products from fermentation broth.  Integrated and coordinated presentations on biological reactions and engineering technologies involved in the field of food science and technology are thoughtfully designed, and aim to develop students’ knowledge on the related principles and applications.

186026
水產動物育種改良
２
選
葉文吉

課程涵蓋下述幾個主題：

1.水產生物遺傳形質、遺傳原則介紹。

2.水產生物遺傳形質的選擇、應用及族群育種方法。

3.水產生物體內染色體或核酸改變的檢測方法介紹。

4.水產生物染色體組的操作及其應用。

5.水產生物基因選取、重組建構、轉形、轉殖表現及其應用。

6.水產生物特有物質之開發與應用。

186026
Aquacultural Animals Breeding
２
Ｓ
 W. J. Yeh

1.The introduction to genetic characteristics and principals in fish population and aquatic organisms.

2.A selection of genetic characteristics and breeding methods in fish and aquatic organisms.

3.The detection of chromosome numbers change or DNA content in fish cells and aquatic organisms.

4.Chromosome manipulation and application in aquacultural organisms.

5.Target gene selection, contructure, transformation, expression and application in aquacultural organisms.

6.Development of special biomaterials and application in aquacultural organisms.

186027
禽畜育種改良
２
選
張  直

本課程目的在讓學生了解禽畜育種與品種改良技術之應用，課程內容包括傳統遺傳與族群遺傳及統計在家禽育種之應用，遺傳率與重複勢之評估，育種價之計算，近親係數與親屬關係之求證，雜交系統與雜交優勢之利用，多性狀之選拔，基因轉殖動物，DNA輔助標記之利用及家畜改良等。

186027
Application of Animal Breeding
２
Ｓ
T. Chang

The objective of this course is to introduce the practical of animal breeding. This course contents include: classical and population genetics, statistical tools, estimates of heritability and repeatability, estimates of breeding values, inbreeding and relationships, crossbreeding system and expected heterosis, selection for multiple traits, the transgenic animal, the use of DNA marker and livestock improvement.
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