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Read professional English articles fluently, to gain sufficient understanding of advanced
theory . knowledge and skills of life science

2. S F ARSI, TR, R0 AN PR IR K HE R, 2 T B S R 3
RIFFAILG,

Read laboratory manual, and be able to use this information to analyze, evaluate and report
new progress in research .

—. REASTSEMSE

Section 1. (18 Z:H))

1. Regulation of Gene Expression in Arabidopsis thaliana (4 2%f)

Prokaryotic Gene Regulation

Expression of the gfp Gene in E. coli

Eukaryotic gene Regulation

Agrobacterium—mediated transformation of Arabidopsis thaliana using the floral dip method
2.Role of MicroRNAs in Plant Drought Tolerance (2 Z~H})

MiRNAs: discovery, biogenesis and mechanisms

Strategies for functional analysis of miRNAs and their targets in plants

The interplay among transcription factors, miRNAs, and their mRNA targets

Signal transduction and regulation of MiRNAs

3. The Critical Role of Potassium in Plant Stress Response (2 i)

The role of potassium in biotic stress resistance

The role of potassium in abiotic stress resistance

Implication

4. Chemical Signals in Animals (4 W)

An Introduction to Regulatory Systems

The endocrine system and the nervous system are structurally, chemically, and functionally
related

Invertebrate regulatory systems clearly illustrate endocrine and nervous system interactions
Chemical Signal and Their Modes of Action



A variety of local regulator affect neighboring target cells

Most chemical signals bind to plasma—membrane proteins, initiating signal-transduction
pathways

Steroid hormones, thyroid hormones, and some local regulations enter target cells and bind
to intracellular receptors

5.The Origin of Species (4 Z8)

What is a species?

The biological species concept emphasizes reproductive isolation

Prezygotic and postzygotic barriers isolate the gene pools of biological species
Evolutionary biologists have proposed several concepts of species

Modes of Speciation

Allopatric speciation: Geographic barriers can lead to the origin of species

The punctuated equilibrium model has stimulated research on the tempo of speciation
From Speciation to Macroevolution

Phylogeny and Systematics

6. Diversity of Fungi (2 ZHP)

Phylum Chytridiomycota: Chytrids may povide clues about fungal origins

Phylum Zygomycota : Zygote fungi form reistant structures during sexual reproduction
Phylum Ascomycote: Sac fungi produce sexual spores in saclike asci

Phylum Basidomycota: Club fungi have long—lived dikaroyotic mycelia

Molds, vyeasts, 1lichens, and mycorrhizae are specilized life styles that evolved
independently in diverse fungal phyla

7. The Body’ s Defenses (2 %H})

Nonspecific defenses against infection

The skin and mucus membranes provide first—line barriers to infection

Phagocytic cells, inflammation, and antimicrobial proteins function early in infection
8. Predictive Genome: A Cancer Hallmark Network Framework for Predicting Tumer Clinical
Phenotypes Using Genome Sequencing Data (4 %K)

Introduction

Cancer hallmarks and their networks

Strategies for constructing predictive models using the hallmark network framework
Section 2. (8 ZER))

9 Laboratory Manual ———1 (2 ZH)

—Restriction Mapping

Restriction Enzymes (Endonucleases)

Construction of Restriction Maps

Restriction Digestion of Lambda DNA

Tips on Restriction Digestion Reactions

Preparing a Laboratory Report

10. Laboratory Manual ——2 (2 %)

———Generating Recombinant Plasmids

Cloning Vectors

Clone an amplified fragment into a cloning vector to generate recombinant plasmids
Identify recombinant and non-recombinant plasmids

11. Laboratory Manual ——-3 (2 %)

———Isolation and characterization of endophytic bacteria from plant



Sample of plant preparation and isolation of nitrogen—fixing bacteria
Partial identification of nitrogen—fixing bacteria by 16S rDNA sequence analysis
Physiological characteristics and phylogenomics analysis of nitrogen—-fixing Bacteria
12. Laboratory Manual —-—4 (2 %)

——Extracellular expression and efficient purification of a functional recombinant
Volvariella volvacea immunomodulatory protein (FIP-vvo) using Pichia pastoris system
Construction of expression vector

Transformation of P. pastoris and screening for transformants
Coomassie—stained SDS - PAGE and Western blot

Large—scale expression

Purification of re FIP-vvo

Haemagglutination assay

Mouse splenocytes proliferation assay
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