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(General Biochemistry)
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Role of water and buffer solution; structure, function and metabolism of
carbohydrates, proteins, nucleic acids and lipids; enzymes, coenzymes and
bioenergetics in biological systems.
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(Biochemistry I)
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Cells and cell components; structure and functions of water in cellular
biochemical processes; buffer solutions; structure, properties, functions of
carbohydrates, proteins, nucleic acids, lipids, enzymes and coenzymes; and

applications.
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(Laboratory in Biochemistry I)
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Laboratory on pH and buffer, spectrophotometry, biomolecular modeling,
physical and chemical properties; and analysis of biomolecules, enzyme activity,

chromatography techniques.
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(Biochemistry II)
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Nature of enzyme and enzyme catalysis, metabolism and bioenergetics,
biomolecular degradation and biosynthesis pathways, biosynthesis of high energy
compounds and photosynthesis, DNA sequencing and control of gene expression
in prokaryotes.
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(Laboratory in Biochemistry IT)
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Quantitative biochemical analysis; reactions and kinetics of enzymes;
fractionation and identification of organelles by marker enzymes; metabolism of
biomolecules and molecular mechanism of vital biochemical processes.
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(Biochemical Instrumentation)
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Use of biochemical instruments based on principles of electrochemistry,
centrifugation, spectroscopy, electrophoresis, chromatography, immunochemistry,
mass spectrometry, DNA synthesizer and sequencer, protein synthesizer and
sequencer and radioisotope counters.
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(Biochemistry III)
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Principles and mechanisms of metabolic control, biological membranes and
transport through membrane, signal transduction, protein transport and targeting,
control of DNA metabolism and gene expression in eukaryotes.
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(DNA Techniques)
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Basic techniques in biochemistry and molecular biology, techniques of tissue and

cell culture, basic bioinformatics and recombinant DNA technology.
01402422** mataAN1e115Au 3(1-6)
(Protein Techniques)
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Optimization of protein expression, protein purification and characterization,

protein engineering, and protein modeling by computer.
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(Physical Biochemistry)
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Biological macromolecules, thermodynamics, principle of techniques in
physical biochemistry, qualitative and quantitative analysis of macro-
biomolecules.
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(Computational Biochemistry)
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Database concepts, database for biomolecules, genome, nucleotide and amino
acid sequence management and alignment, biomolecular structure visualization
tools, structural data analysis and computer simulation of molecular structure.
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(Enzymology)
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Enzyme structure and function, enzyme kinetics, enzymatic reaction
mechanisms, non-protein biocatalysts, applications of enzymes.
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(Nucleic Acid Biochemistry)
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Gene and chromosome structures, control of gene functions, functions of
transcription factors, epigenetics, RNAs in action, basic and advanced techniques
in nucleic acid biochemistry and their applications.
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(Protein Biochemistry)
ﬁilugmz 01402313

Tasearsreldsau Frduaszi TUsau msiunaziadosawvesTysau
SuasnsowesTsAusuTsin vaz Tsaufudunud Taseadraasnii
voellsiiu nmsuaaseenluySinannn menldusant msmiaseadieves
Tus@u TdsaTeding uazirnssullsau

Protein structure, biosynthesis of proteins, protein folding and stability,
protein-protein and protein-ligand interaction, protein structure and functions,
overexpression, purification, protein structure determination, proteomics, and
protein engineering.
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(Lipid Biochemistry)
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Lipids from plants and animals; classification, biological functions,
metabolism, extraction, analysis and purification, applications of lipids in
agriculture, agro-industry and medicine; future direction of lipid technology.
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(Human Biochemistry)
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Components, biochemical mechanisms, metabolism and molecular controls of

important organs and tissues in human.
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(Plant Biochemistry)
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Structure and function of plant cell organelle, Structures, properties and
biological functions of plant cell wall, Photosynthesis, Photorespiration,
Carbohydrate and lipid metabolism, Nitrogen fixation, Phytohormone and growth

regulator, Plant pigments and secondary metabolites, Plant genome, gene

expression and regulation in plant development.
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(Nutritional Biochemistry)
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Metabolism, requirement, deficiency, absorption, transport and excretion of
major nutrients, vitamins and essential minerals; nutritional requirement under
special conditions and applications in food and medicine.
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(Biochemical Toxicology)
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Principles of biochemical toxicology, factors affecting toxic responses,

biochemical mechanisms of toxicity from chemicals, radiation, metals and toxins,
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body defense mechanisms, metabolism of toxic substances and spectrum of toxic
responses, toxicity tests, mutagenicity and carcinogenicity.
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(Biochemical Technology)
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Biochemical technology, principles, basic fermentation technologies for
production of crucial biological substances, enzyme technology and applications,
biochemical technology for environment and renewable fuel, biomaterials and
applications in medicine.
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(Agricultural Biochemistry)
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Biochemistry relating to agriculture, agricultural production, pest control, post

harvest and analytical techniques of important agricultural materials.
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(Basic Research Methods in Biochemistry)

@ ~ an Ay 9 v o w a
waﬂmmazﬁzmﬂmﬂumiﬁuﬂumagauazi’miammmﬂummm N3
MWRUUITE M3AEU TATITNLAZIIBNUMNMIITY MIGUAIDIN ATITTTUNN

a 4 v Awv a aa awv [
INYIFTATUDIUNIVY AITUAANDIANNADAVDINANITIVY ﬂl?ﬂﬂﬁ@ﬂﬂﬂllﬁ%ﬂ'ﬁ
dy 9 Y awv Y o [ v o 4
‘]Jg3JWEJT]J1E1!“]JE]\W]H1HWE]\11/]@Q@\1 fﬂi’)fﬂfﬂﬂﬁﬂﬂfﬁ’)ﬂfJNinﬂﬁﬁ’J‘Vl@aﬁNLm$3J1§HEJ
a Aaov Y a wvAa

NITIAANTUAT fﬂiﬂ’JUﬂmﬂﬂ!ﬂWWiuﬂ@ﬂﬂQUﬂﬂﬁ

Principles and practice in literature search and idea organization, research
planning, proposal and report writing, sampling methods, scientific ethics, statistical
error in biochemical research, safety and first aids in laboratory, animal and human

research policy, patent application, quality control in laboratory.
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(Selected Topics in Biochemistry)
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Selected topics in biochemistry at the bachelor’s degree level. Topics are
subject to change each semester.
dunn 1
(Seminar)
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Presentation and discussion on current interesting topics in biochemistry at
the bachelor’s degree level.
ayvirniey 3
(Special Problems)
= 9 9 =~ s Y] a ~ ~ ~ =~ I
ﬂﬁﬁﬂ‘H1?]1!?]’311’11\16]5’)!?]1155ﬂﬂﬂﬁﬂlu%ﬂﬁﬁ taziFouFeuvsus e
Study and research in biochemistry at the bachelor’s degree level and
complied into a written report.
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Principles, concepts and process of cooperative education. Related rules and
regulations. Basic knowledge and techniques in working. Communication and
human relations. Personality development. Quality management system in
workplace. Presentation techniques. Report writing.
aAnNAFNKN 6
(Cooperative Education)
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On the job training as a temporary employee according to the assigned project

including report and presentation.
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1. SHaIm 01402301 3(3-0)
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%ﬂasﬁmeﬁlﬂﬂqy General Biochemistry
o 2 “d
AINUFIU 01403111 11191211l
General Chemistry
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Role of water and buffer solution; structure, function and metabolism of carbohydrates,

proteins, nucleic acids and lipids, enzymes, coenzymes and bioenergetics in biological systems.



5. 1/ 159318791 (Course Outline)

1.
2.

Structure and function of water and buffer solution
Carbohydrates
2.1 Structure and function
2.2 Metabolism
Proteins
3.1 Structure and function
3.2 Metabolism
Nucleic acids
4.1 Structure and function
4.2 Metabolism
Lipids
5.1 Structure and function
5.2 Metabolism
Enzyme and coenzyme

Bioenergetics
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THAIY 01402321 3(2-3)
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FOIFINLI0. INHY Biochemical Instrumentation

2
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Laboratory in Biochemistry II
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Use of biochemical instruments based on principles of electrochemistry, centrifugation,
spectroscopy, electrophoresis, chromatography, immunochemistry, mass spectrometry, DNA

synthesizer and sequencer, protein synthesizer and sequencer and radioisotope counters.



5. 191159318791 (Course Outline)

1.
2.

10.
11.
12.
13.

General principles of biochemical investigations

pH meter, conductivity meter and electrodes

Centrifuges and ultracentrifuges

UV-visible spectrophotometer and fluorescence spectrophotometer
Electrophoretic instruments

Chromatographic instruments

6.1 Types of chromatography

6.2 Fast-protein liquid chromatographic instrument (FPLC)

6.3 High-performance liquid chromatographic instrument (HPLC)
6.4 Gas-liquid chromatographic instrument (GC)
Immunochemical instruments

Circular dichroism

Mass spectrometer

Nuclear magnetic resonance spectrometer

DNA synthesizer and sequencer

Protein synthesizer and sequencer

Radioisotope counters
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U Tuaussens

N [\ [\

8



Experiments on pH measurement, conductivity measurement and
buffer preparation
Determination of protein oligomerisation by ultracentrifugation

Steady-state enzyme kinetics monitored by UV-Vis

spectrophotometer or fluorescence spectrophotometer

10.
11.
12.

SDS-PAGE of oligomeric protein

Lipid/protein/peptide/nucleotide purification

5.1 Identification of fatty acids by GC

5.2 Separation of nucleotides by HPLC

5.3 Purification of proteins by FPLC

Western blot analysis and ELISA

Analysis of protein secondary structure by CD

Identification of a small peptide by NMR

Analysis of protein molecular weight by MS

DNA synthesis and analysis using DNA synthesizer and sequencer
Protein synthesis and analysis using protein synthesizer and sequencer
Determination of radioactivity by autoradiography and scintillation
counter

373U

uud Tualfiiams

[

U

3

12

[(FSTR N

4

11 FUAY WA, 2551



!!ﬂﬂ!ﬁ’ﬂﬂﬂlﬂlﬂﬂi“lﬂ%‘lfﬂﬁ?j

% A =
szauilSaanas

UKUIENG (2 Tuausses- 53 Tulfiians)

1. sHeIm 01402431 3(2-3)
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Database concepts, database for biomolecules, genome, nucleotide and amino acid sequence
management and alignment, biomolecular structure visualization tools, structural data analysis and

computer simulation of molecular structure.



5. 1/ 1A593187%1 (Course Outline)

1.

2.

10.
11.
12.
13.
14.

15.

Introduction to computational biochemistry

Databases of biological information

Regions of similarity between biological nucleotide sequences
Functional elements and conserved regions
Phylogenetic analysis of nucleotide sequences
Discover of motifs in groups of related DNA sequences
Computational prediction of regulatory elements
Prediction of RNA structures

Primary structure analysis of proteins

Secondary structure propensities and prediction

3D visualization of proteins

Calculation of volume and surface of proteins

3D structural alignment of proteins

Molecular dynamics simulation

Molecular docking simulation

33U
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10.
11.
12.
13.
14.

Using websites for bioinformatics databases

Predicting of gene function using BLAST

Multiple sequence alignment using CLUSTAL W

Construction and analysis of phylogenetic tree

Search for motifs using MEME and MAST

Analysis of regulatory elements based on Genome browser web
Using RNA structure prediction programs

Using Expasy website for secondary structure prediction

Using DeepViewer Program for visualization & protein data bank
Using program for 3D structure analysis

Using homology modeling server

Using program for 3D structure alignment

Using molecular dynamics simulation program

Using molecular docking program
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Gene and chromosome structures, control of gene functions, functions of transcription factors,
epigenetics, RNAs in action, basic and advanced techniques in nucleic acid biochemistry and their

applications.



5. 1/ 1A593187%1 (Course Outline)

I.
2.

Gene and chromosome architecture

Gene regulations

Cellular functions of transcription factors in

3.1 Cell cycle

3.2 Development

3.3 Drug and hormone response

Epigenetics

RNAs in action

5.1 mRNAs, rRNAs and tRNAs

5.2 RNA maturation

5.3 RNA stability

5.4 Catalytic RNA

5.5 SNRNPs and SCRNPs

5.6 RNA interference

Basic techniques in nucleic acid biochemistry

6.1 Enzymes in nucleic acid biochemistry

6.2 Vectors and hosts

6.3 Cloning strategies

6.4 Selection and expression of recombinant DNA
6.5 DNA sequencing, chemical synthesis of oligonucleotides
6.6 Southern blot, Northern blot and Western blot
Advanced techniques in nucleic acid biochemistry
7.1 Real-time PCR

7.2 Molecular markers

7.3 Genomics and genome sequencing

7.4 Transcriptomics and microarrays

Applications of techniques in nucleic acid biochemistry
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Protein structure, biosynthesis of proteins, protein folding and stability, protein-protein and
protein-ligand interaction, protein structure and functions, overexpression, purification, protein

structure determination, proteomics, and protein engineering.



5. 11 1A593187%1 (Course Outline)

1.

7.

8.

Protein Structure

1.1 Primary structure

1.2 Secondary structure

1.3 Tertiary structure

1.4 Quaternary structure
Biosynthesis of proteins

2.1 de novo pathway

2.2 Salvage pathway

Protein folding and stability
Protein-ligand interaction
Protein-protein interaction
Structures and functions of protein
6.1 Peptides

6.2 Hormones

6.3 Antibodies

6.4 Protein kinases

6.5 DNA/RNA-binding proteins
6.6 Motor proteins

6.7 Photosynthesis proteins

6.8 Protein channels

6.9 Transporters

6.10 Proteases

Over-expression and purification of proteins

Techniques for structure determination

9. Proteomics

10. Protein engineering
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Lipids from plants and animals; classification, biological functions, metabolism, extraction,
analysis and purification, applications of lipids in agriculture, agro-industry and medicine; future

direction of lipid technology.



5. 1811n35951899%1 (Course Outline) Suda Tusussens
1. Introduction to lipids 3
2. Metabolism of lipids 9

2.1 Fatty acid synthesis

2.2 Origin of acetyl-CoA for fat synthesis
2.3 Regulation of fatty acid synthesis

2.4 Elongation and desaturation of fatty acids
2.5 Triacylglycerol synthesis

2.6 Phospholipid metabolism

2.7 Plasmalogen synthesis

2.8 Sphingolipid metabolism

2.9 Clinical significance of sphingolipids
2.10 Eicosanoid metabolism

2.11 Cholesterol and bile acid synthesis

2.12 Fatty acid oxidation and ketogenesis

3. Extraction and analysis of lipids 6
4. Lipid oxidation 3
5. Trans fatty acids 3
6. Biodiesel 9

6.1 Vegetable oil and biodiesel
6.2 Transesterification of lipids
6.3 Lipase-catalyzed transesterification

6.4 Biodiesel specification, properties and product quality

7. Emulsion science and technology 3
8. Lipids in biomembranes (drug penetration) and liposome — based 3
drug delivery
9. Lipids in lubrication and skin-care formulation 3
10. Future direction of lipid biochemical technology 3
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Principles of biochemical toxicology, factors affecting toxic responses, biochemical
mechanisms of toxicity from chemicals, radiation, metals and toxins, body defense mechanisms,
metabolism of toxic substances and spectrum of toxic responses, toxicity tests, mutagenicity and

carcinogenicity.



5. 1/ 159318791 (Course Outline)

1.
2.

6.
7.
8.

Principle of biochemical toxicology

Factors affecting toxic response

. Toxic responses to foreign compounds

. Biochemical mechanisms of toxicity

4.1 Free radical mechanism
4.2 Prooxidant state and tumor promotion
4.3 Biochemical action of insecticides

4.4 Radiation toxicology

. Body defense mechanism

5.1 Biotransformation enzymes

5.2 Antioxidant enzymes

5.3 Antioxidants and quenchers

Carcinogenesis, mutagenesis and oncogenes
Molecular mechanisms of chemical carcinogenesis
Metabolism and carcinogenicity of some chemicals
8.1 Polycyclic aromatic hydrocarbons

8.2 Aromatic amines

8.3 Organic halogenated compounds

8.4 N-Nitroso compounds

8.5 Mycotoxins

8.6 Food additives

8.7 Medicines and pharmaceutical agents

9. Metal toxicity and carcinogenicity

10. Tumor promoters and inhibition of carcinogenesis

11. Toxicity and carcinogenicity tests
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Principles and practice in literature search and idea organization, research planning, proposal and
report writing, sampling methods, scientific ethics, statistical error in biochemical research, safety and
first aids in laboratory, animal and human research policy, patent application, quality control in

laboratory.



5. 1911159318791 (Course Outline)

10.
11.
12.
13.

Biochemical research design

1.1 Literature review

1.2 Proposal writing

1.3 Report writing

Biochemical research methodology
Error in biochemical research
Ethical and scientific misconduct
Safety and first aids in laboratory
Animal and human research policy
Patent application

Quality control in laboratory
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Structure, properties, sources and importance
of carbohydrates, proteins, nucleic acids, lipids,
enzymes, coenzymes and other compounds of
biochemical importance, including introduction to
metabolism, some chemistry concepts involved in

biological systems.
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Cells and cell components; structure and
functions of water in cellular biochemical
processes; buffer solutions; structure, properties,
functions of carbohydrates, proteins, nucleic acids,

lipids, enzymes and coenzymes and applications.




5. 191159318791 (Course Outline)

1.
2.

8.

Cells and cell components

Water: pH and buffer

Carbohydrates : structure, properties, functions,
methods of study and applications

3.1 Monosaccharides

3.2 Oligosaccharides

3.3 Polysaccharides

Proteins : structure, properties, functions, methods
of study and applications

4.1 Amino acids

4.2 Peptides

4.3 Proteins

Nucleic acids : structures, properties, functions, methods
of study and application

5.1 Nucleotides

5.2 DNA

5.3 RNA

Lipids : structure, properties, functions, methods
of study and application

6.1 Simple lipids

6.2 Compound lipids : phospholipids and glycolipids
6.3 Steroids and terpenoids

6.4 Lipid soluble vitamins

Enzymes and Coenzymes

7.1 Enzyme classification and nomenclature

7.2 Characterization of enzyme as biocatalyst

7.3 Coenzymes and water soluble vitamins

Introduction to metabolism and bioenergetics
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Laboratory on pH and buffer,
spectrophotometry, biomolecular modeling,
physical and chemical properties; and analysis of
biomolecules, enzyme activity, chromatography

techniques.




5. 1/ 1A593187%1 (Course Outline)

14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.

27.

Introduction to laboratory techniques

pH and buffer

Spectrophotometric analysis of color compounds
Spectrophotometric analysis of non-color compounds
Partition chromatography

Adsorption chromatography

Gel filtration and dialysis

Biomolecular modeling

Physical and chemical properties of carbohydrates
Physical and chemical properties of amino acids and proteins
Physical and chemical properties of lipids

Physical and chemical properties of nucleic acids
Hydrolytic enzymes and enzyme kinetics

Analysis of biomolecules
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Approaches to the understanding of enzyme
and enzyme catalysis, patterns of biological
degradation and synthesis of carbohydrates,
lipids, nucleic acids, proteins and nitrogen

containing compounds and photosynthesis.
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Nature of enzyme and enzyme catalysis,

metabolism and bioenergetics, biomolecular
degradation and biosynthesis pathways,
biosynthesis of high energy compounds and
photosynthesis, DNA sequencing and control of

gene expression in prokaryotes.




5. 191159318791 (Course Outline)

10.
11.
12.
13.
14.

Enzyme : Basic concepts and kinetics

Metabolisms and bioenergetics

Glycolysis

Citric acid cycle

Oxidative phosphorylation and photophosphorylation
Carbohydrate biosynthesis

Fatty acid metabolism

Metabolism of amino acids, nucleotides and related molecules
Integration of mammalian metabolism

DNA metabolism

RNA metabolism

Protein synthesis

DNA sequencing

Control of gene expression in prokaryotes
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Biochemical laboratory on properties,
chemical reactions and metabolism of principal
biomolecules, kinetics of enzyme catalyzed
reactions, molecular mechanism of vital

biochemical processes.
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Quantitative biochemical analysis; reactions
and kinetics of enzymes; fractionation and
identification of organelles by marker enzymes;
metabolism of biomolecules and molecular

mechanism of vital biochemical processes.




5. 1811n5951899%1 (Course Outline) Suda Tualfiams
1. Quantitative analysis 15
1.1 Principles of quantitative analysis
1.2 Laboratory operations and practices
1.3 Preparation of buffer and standard solutions
1.4 Methods in quantitative analysis
1.4.1 Acid-base titration
1.4.2 Oxidation-reduction titration
1.4.3 Gravimetric method
2. Enzyme reaction and kinetics 9
2.1 The activity and kinetics of salivary amylase: hydrolysis of
starch
2.2 The effect of pH, temperature and enzyme and substrate
concentrations on ol-amylase activity
2.3 Inhibition of oi-amylase activity
3. Intracellular localization of enzyme activities 9
3.1 Fractionation of subcellular organelles of the liver cells by
differential centrifugation
3.2 Assay of subcellular fractions for mitochondrial and lysozomal
marker enzymes
3.3 Assay of subcellular fractions for microsomal and cytosomal
marker enzymes
4. Metabolism 12
4.1 Preparation of liver glycogen
4.2 Biosynthesis of high energy compound: photosynthesis
4.3 Amino acid metabolism: transamination reaction
4.4 Measurement of nitrogen metabolites in serum
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Energy in biological system, control
mechanisms through cell membrane, hormonal
control, signal transduction, principles and
molecular mechanisms of metabolic regulation,

gene regulation and genetic engineering.
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Principles and mechanisms of metabolic
control, biological membranes and transport
through membrane, signal transduction, protein
transport and targeting, control of DNA

metabolism and gene expression in eukaryotes.




5. 1/ 159318791 (Course Outline)

1.

Metabolic regulations

1.1 Allosteric enzymes

1.2 Integration and hormonal regulation
Biological membrane

2.1 Structure, properties and assembly

2.2 Transport through membrane

Signal transduction

3.1 Signalling through cell surface receptors
3.2 Second messengers

3.3 Cytoplasmic signal transduction
Protein targeting and transport

Regulations of DNA metabolism

5.1 Replication of viral, bacterial and eukaryotic chromosomes
5.2 DNA repair in prokaryotes

5.3 DNA repair in eukaryotes

Regulation of gene expression in eukaryotes
6.1 Transcriptional control

6.2 Post-transcriptional control

6.3 Translational control

6.4 Post-translational modifications

6.5 Intracellular degradation
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Important basic techniques in general
experimental and analytical biochemistry
including centrifugation, spectrophotometry,

chromatography, electrophoresis and

techniques in enzyme isolation and purification.
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Basic techniques in biochemistry and
molecular biology, techniques of tissue and cell
culture, basic bioinformatics and recombinant

DNA technology.




5. 1811n5951899%1 (Course Outline) Suda Tusussens
1. Techniques in tissue and cell culture for DNA studies 5
1.1 Techniques in plant tissue and cell culture
1.2 Organogenesis and embryogenesis
1.3 Protoplast culture
1.4 Applications of plant tissue and cell culture
2. Basic bioinformatics 2
2.1 Biological databases and information networks
2.2 Sequence analysis

2.3 Primer design

[ee)

3. Recombinant DNA technology
3.1 Genes and vectors
3.2 Polymerase chain reaction
3.3 DNA ligation and transformation of competent E.coli
3.4 Screening and selection of cell expressing cloned genes

3.5 Applications of recombinant DNA technology

—
o)
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Plant tissue and cell culture

1.1 Tissue and cell culture media 3
1.2 Isolation of protoplasts 6
1.3 Use of cultures for extraction and assay of enzymes 6
Bioinformatics

2.1 Genome database 3
2.2 Primer design 3

Recombinant DNA technology

3.1 Extraction of genomic DNA from plants 3
3.2 Amplification of the target gene in plants 3
3.3 Cloning of the gene into E. coli 3
3.4 Transformation of plasmid DNA 3
3.5 Restriction analysis 3
3.6 Reporter gene detection using fluorescence microscopy 3
3.7 Enzyme activity analysis 3
3.8 Southern blot analysis 3
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Special techniques used in biochemical
methods of analysis including techniques in
radioisotope, tissue culture and recombinant DNA

technology.
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Optimization of protein expression, protein
purification and characterization, protein

engineering, and protein modeling by computer.




5. 19159318791 (Course Outline)

1.

Optimization of protein expression

1.1 Vectors for expression of foreign genes in E. coli
1.2 Protein expression in E. coli

1.3 Vectors for expression of foreign genes in eukaryotic systems
1.4 Protein expression in eukaryotic cells

Protein purification

2.1 Types of cell disruption methods

2.2 Selective precipitation of proteins

2.3 Dialysis

2.4 Gel filtration chromatography

2.5 Ion exchange chromatography

2.6 Affinity chromatography

Protein characterization

3.1 Electrophoretic analysis

3.2 Western blot analysis

Protein Engineering

4.1 Site-directed mutagenesis

4.2 Directed evolution

4.3 Protein design

Protein modeling
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Introduction to protein techniques 3
Laboratory preparation 3
Optimization and expression of foreign genes in E. coli 18

3.1 Varying induction time

3.2 Varying induction temperature

3.3 Varying inducer concentration

Purification of recombinant proteins 30
4.1 Cell disruption

4.2 Protein precipitation

4.3 Ton exchange chromatography

4.4 Gel filtration chromatography

4.5 Affinity chromatography

4.6 Quantitative analysis

Protein characterization 18
5.1 Native-PAGE/ SDS-PAGE

5.2 2D- gel electrophoresis

5.3 Western blot analysis

In silico protein characterization 12
6.1 3D-structure visualization

6.2 3D-structure prediction

6.3 In silico mutagenesis and prediction of protein structure

Discussion 6
7.1 Data presentation
7.2 Summary
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Principles and applications of techniques in

Physical Biochemistry relevant to the study of
molecular structure, qualitative and quantitative
analysis of biomolecules and analysis of
mechanisms involved in various processes vital to

the living cells.
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Biological macromolecules,
thermodynamics, principle of techniques in
physical biochemistry, qualitative and quantitative

analysis of macro-biomolecules.




5. 1/ 1A593187%1 (Course Outline)

1.
2.

Biological macromolecules

Biochemical thermodynamics

Electromagnetic radiation and quantum mechanics
UV-visible spectroscopy

4.1 Molecular orbitals

4.2 Types of absorbing electrons

4.3 Substituent effects

4.4 Absorption of UV/vis radiation by biomolecules
Fluorescence spectroscopy

5.1 Relaxation pathways

5.2 Spectrofluorimeter

5.3 Fluorescing molecules

5.4 Solvent effect

5.5 Fluorescence resonance energy transfer

Optical rotatory dispersion (ORD) and circular dichroism (CD)
Nuclear magnetic resonance spectroscopy

7.1 The phenomenon

7.2 Proton NMR spectroscopy

7.3 Relaxation and the nuclear overhauser effect

7.4 One-dimensional NMR of macromolecules

7.5 Two-dimensional FT NMR applied to macromolecules
Mass spectrometry of macromolecules

X-ray diffraction
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Nature, function, mechanism of enzyme
catalyzed reaction and kinetics of enzymes,
Purification and characterization of enzymes, and

application of enzymes.
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Enzyme structure and function, enzyme
kinetics, enzymatic reaction mechanisms, non-

protein biocatalysts, applications of enzymes.




5. 19159318791 (Course Outline)

1.
2.

Introduction to enzyme

Enzyme structure and function

2.1 Enzyme active site

2.2 Regulatory sites

2.3 Enzyme catalysis

2.4 Substrate binding and transition state theory
2.5 Mechanism of enzyme action

Enzyme kinetics

3.1 Tools and techniques of kinetic analysis
3.2 Basic equations of enzyme kinetics

3.3 Reversible enzyme inhibition

3.4 TIrreversible enzyme inhibition

3.5 pH dependence of enzyme catalysis

3.6 Two substrate reactions

3.7 Multisite and cooperative enzymes
Enzymatic reaction mechanisms

4.1 Hydrolysis

4.2 Acyl group transfer

4.3 Phosphotransfer and nucleotidyltransfer
4.4 ATP-dependent synthetase

4.5 Glycosyl group transferase

4.6 Redox enzymes

4.7 Metalloenzymes and complex enzymes
Non-protein biocatalysts

Applications of enzymes
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Metabolic processes in some important

organs and tissues, and their controls.
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Components, biochemical mechanisms,
metabolism and molecular control of organs and

tissues in human.
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1. Blood 4

1.1  Biochemical functions and composition of blood

1.2 Plasma proteins

1.3 Mechanism of blood clotting

1.4  Structure and metabolism of erythrocytes

1.5 Hemoglobin
2. Respiration 4

2.1  Respiratory gases

2.2 Mechanism of hemoglobin action

2.3 Transport of oxygen and carbon monoxide

3. Immune system 6
3.1 Immunoglobulins
3.2 Mechanisms of immune responses

33 Biochemistry of antibody diversity

34 Mechanism of the complement system
3.5 Biochemical roles of leukocytes
4. Endocrine system 6
4.1 General principles of the nature and mechanism of action of hormones
4.2 Structure, functions, biosynthesis and regulation of thyroid hormones
4.3 Structure, functions, biosynthesis and regulation of parathyroid hormones
4.4 Structure, functions, biosynthesis and regulation of pancreatic hormones
4.5 Structure, functions, biosynthesis and regulation of adrenal hormones
4.6 Structure, functions, biosynthesis and regulation of steroid hormones of the gonads

4.6.1  Structure, functions, biosynthesis and regulation of hypothalamic and the pituitary

hormones
4.7 Structure, functions, biosynthesis and regulation of prostaglandins and related agents
5. Reproductive system 4
5.1 Biochemical aspect of oogenesis and ovulation
5.2 Biochemical aspect of spermatogenesis and maturation

53 Biochemical aspect of fertilization and contraception



54 Uterine development during pregnancy and after parturition

5.5 Metabolism of mammary gland

5.6 Control of reproductive system

6. Connective tissues 5
6.1 Structure, functions, biosynthesis and degradation of collagen
6.2 Structure, functions, biosynthesis and degradation of elastin
6.3 Structure, functions, biosynthesis and degradation of proteoglycans
6.4 Structure, functions, biosynthesis and degradation of fibronectin

7. Muscles 3
7.1 Structure and functions of protein components of thick and thin filaments
7.2 Mechanism and regulations of muscle contraction
7.3 Metabolism and metabolic controls in muscle cells
7.4 Cardiac and smooth muscles

8. Nervous system 3
8.1 Biochemical constituents of neuron and nervous system

8.2 Metabolism of the brain

8.3 Transmission of nervous impulses within and between cells
8.4 Neurotransmitters
9. Vision 2
9.1 Photoreceptor cells and rhodopsin
9.2 Biochemical pathway in photo cascade
9.3 Color vision
10. Kidney 3

10.1  Biochemistry of renal function
10.2  Transport mechanism of tubular reabsorption and secretion
10.3  Endocrine function of the kidney
10.4  Control of extracellular fluid
10.5  Control of the pH of the body
11. Liver 5
11.1  Metabolism in hepatocytes
11.2  Metabolism of bile

11.3 Metabolism of bilirubin



11.4  Integration of carbohydrate, protein and lipid metabolism
11.5 Detoxification and other functions of the liver
11.6  Alcohol metabolism
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Metabolism of important compounds in
plants. processes by which plants derive energy
from light and photosynthesis. metabolism and
metabolic control of compounds involved in plant

systems.
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Structure and function of plant cell organelle,
Structures, properties and biological functions of
plant cell wall, Photosynthesis, Photorespiration,
Carbohydrate and lipid metabolism, Nitrogen
fixation, Phytohormone and growth regulator,
Plant pigments and secondary metabolites, Plant

genome, gene expression and regulation in plant

development.




5. 191159318791 (Course Outline)

1.
2.

10.
11.

Overview : structure and function of plant cell organelles

Plant cell wall: structure, properties and biological functions

Photosynthesis

Photorespiration

Carbohydrate metabolism

Plant lipid metabolism

Nitrogen fixation

Phytohormones and related substances

8.1
8.2
8.3
8.4
8.5
8.6

Auxins
Cytokinins
Gibberellins
Ethylene
Abscisic acid

Other plant growth regulators

Plant pigments and other secondary metabolites

9.1
9.2
9.3
9.4
9.5

Terpenes and terpenoids
Chlorophylls

Alkaloids

Phenolic compounds

Flavonoids

Plant genomes and gene expression

Gene regulation in plant development
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Biochemical aspects of metabolism,
requirement, deficiency, absorption, transport
and excretion of various nutritional significant
substances including the major nutrients,

vitamins and essential minerals.
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Metabolism, requirement, deficiency,
absorption, transport and excretion of major
nutrients, vitamins and essential minerals;
nutritional requirement under special conditions and

applications in food and medicine.




5. 19159318791 (Course Outline)

1.
2.

Introduction to nutrition
Macromolecules

2.1 Digestive system and absorption
2.2 Carbohydrates

2.3 Lipids

2.4 Proteins

Vitamins

3.1 Water-soluble vitamins

3.2 Lipid—soluble vitamins

3.3 Vitamin- like molecules and pseudovitamins
Minerals

4.1 Macroelements

4.2 Trace elements

Overview of nutrition for:

5.1 Pregnancy and lactation

5.2 Infancy, childhood and adolescence
5.3 Adulthood and the later years
5.4 Malnutrition

Applications of nutrition

6.1 Diet and cancer

6.2 Functional food

6.3 Food allergies
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Biochemical bases of technologies in
bioprocess for the production of enzymes
and various vital substances. Principles
and techniques of the production are

included.
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Principles of biochemical technology, basic
fermentation technologies for production of crucial
biological substances, enzyme technology and
applications, biochemical technology for
environment and renewable fuel, biomaterials and

applications in medicine.




5. 1/ 1A593187%1 (Course Outline)

1.
2.

10.

11.

Introduction to biochemical technology

Basic fermentation technology

2.1 Fermentation process overview

2.2 Types of bioreactors, instrumentation

2.3 Applications and products in bioprocesses
Fermentation kinetics

3.1 Batch

3.2 Fed-batch

3.3 Continuous

Enzyme technology

4.1 Industrial enzyme production

4.2 Immobilized enzyme, structure and applications

4.3 Immobilized cells, structure and applications

Environmental technology
Biotechnology of fuel production
Flavor technology

Bioactive compound production
Biosensors

Biomaterials

10.1 Types and properties of biomaterial in medical uses

10.2 Cell: interaction with biomaterials

10.3 Blood: blood-material interactions.
10.4 Protein: adsorption onto biomaterials
Applications of biomaterials in medicine
11.1General surgery and implantation
11.2Artificial organs and tissue engineering

11.3 Drug delivery and gene delivery systems
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