Life Science Project Kits

Life Science Project Kits suitable for the lower and upper Secondary, junior colleges and university levels

The Life Science Project Kits have been specially designed and developed to introduce students and teachers to the various areas in the dynamic world of life sciences. 

They have been categorized into 1000, 2000 and 3000 series, to cater to individuals with different levels of exposure and understanding of this subject. Each kit in each series is in turn designated with a serial number. The first number indicating the level of knowledge and competency required of the student. For example, the Life Science Project Kit 1000 series is recommended for students in the lower secondary level; the 2000 series for students in the upper secondary and 3000 series for students in the junior colleges or university levels. Nevertheless, teachers may opt not to follow the recommendations and choose the kits best suited for their students based on their knowledge and capabilities.

The kits are comprehensive, easy to perform and come complete with detailed guidelines explaining the objectives, background, procedures, safety precautions, expected results plus mind-teasing questions with suggested answers for the teacher’s reference. In addition, the all-in-one nature of the kits allows teachers minimum effort in preparing for the project sessions as the necessary chemicals, reagents and experimental materials are supplied. 

In addition, each kit comes with 8 sets of student’s worksheets as well as sufficient materials to meet the demands of 8 workstations. For example, a class of 40 students can be divided into 8 groups, with 5 students per group.

Efforts have been made to design these kits in context with the local lifestyle. Many of the samples used for analysis in these kits are obtained from food and drinks that are widely consumed locally. Prompt delivery also ensures that reagents and samples are in good condition.

If you need any further information, please feel free to contact me. My address is: 

Associate Professor Gan Yik Yuen

National Institute of Education

Nanyang Technological University

1, Nanyang Walk, Singapore 637616.

Fax: 65-8969446

Tel:65-7903861 7903939(lab)

E-mail: yygan@nie.edu.sg

Synopsis

Life Science Project Kits Suitable the Lower and Upper Secondary Schools, Junior Colleges and University levels

_________________________________________________________________________________________________

The 1000 series Life Science Project Kits

1001. Classification of Living Organisms 

The principles of classifying living organisms are explained. Students are required to recognise the living organisms provided in the stickers and match them with the classification charts provided. 

Objectives:

1. To learn the basic principles of classification of organisms, 

2. To enable students to learn how to classify organisms according to their common characteristics,

3. To enable students to classify animals into vertebrates and invertebrates, 

4. To group plants into flowering and non-flowering plants.

1002. An Introduction to the Periodic Table 

The principles of classifying chemical elements are explained. Students are required to recognise and understand the different chemicals provided in the stickers and match them accordingly with the classification charts provided. 

Objectives:

1. To help students to understand the nature of matter, atoms, molecules and the periodic table, 

2. To learn the properties of elements.

1003. Diversity of the morphology of Leaf 

Students are required to collect the leaf samples to examine the leaf arrangement, the morphology and the vein patterns of each leaf sample. 

Objectives:

1. To enable students to observe nature and notice the natural diversity of leaves, 

2. To correlate the pattern of leaf arrangements, morphology and vein patterns with adaptations.

3. To think why plants need such diversity.

1004. Food and Nutrition 

The principles and procedures of testing reducing sugar, starch, protein and oil from food samples are explained. 

Objective: 

1. To gain “hands-on” experience with tests used to detect for the presence of reducing sugar, starch, protein and oil from food samples.

1005. Acids and Bases 
The principles and procedures of determining the acidic and basic nature of food and drinks, and their correlation with vitamin C content are explained.  Students are required to test the pH of food and drinks obtained from their home and determine the vitamin C content of these samples. Samples tested include Chinese tea, Japanese tea, fruit juice, Coca-Cola, Pepsi-Cola etc. Do you think Chinese tea is alkaline or acidic? Results are unanticipated and very interesting. 

MUST TRY THIS KIT!

Objective:

1. To determine the acidic and basic properties of food and drink samples.

1006. Effects of Osmosis on Plant Tissues 

The principles of osmosis and the procedures involved in determining the effects of osmosis in plant cells are described. Students will observe the effects of placing plant tissues (potato) in hypotonic, isotonic and hypertonic solutions. 

Objectives:

1. To understand the mechanisms involved in the exchange of materials in cells, 

2. To understand the concept of osmosis, diffusion and active transport.

3. To observe the effects of osmosis on plant tissue

1007. Does Osmosis Occur in Poisoned Plant Cells? 

The principle of osmosis is explained. The effects of poison on plant cells and osmosis are investigated. 

Objectives:

1. To understand the mechanisms involved in the exchange of materials in cells, 

2. To understand the concept of osmosis, diffusion and active transport.

1008. Effects of Acids and Bases on Bacterial Growth 
Factors affecting bacterial growth are discussed. In this experiment, students will examine bacterial growth under acidic and basic conditions. 

Objectives:

1. To learn the aseptic technique,

2. To learn the method of culturing bacteria,

3. To investigate the effects of acids and bases on bacterial growth, 

4. To learn how to use acids and bases in food preservation.
1009. Factors Affecting Enzymatic Reactions 

The classification and properties of enzymes are explained. In this experiment, student will investigate some of the factors affecting enzyme activity.

Objectives:

1. To investigate and state the effect of temperature and pH on enzyme activity, 

2. To define enzymes as proteins which function as biological catalyst, 

3. To understand the role of enzymes in the germination of seeds.

1010. Peroxidase Activity of Poisoned Plant Cells 

Enzyme properties and the effects of poison on enzymatic activity are explained. To illustrate the effects of poison on the plant enzyme, peroxidase, and students will perform a series of experiments to determine the peroxidase activity of normal and poisoned potato. 

Objectives:

1. To investigate the effect of poison on enzymes, 

2. To understand the properties and uses of enzymes.

1011. Staining of Pollen Nuclei 

The life cycle and the mode of reproduction of flowering plants (seed producing plants) are explained. Pollen grains, the male gametophyte, deliver sperm nuclei to the ovule following pollination. Students will observe the growth of pollen tubes under light microscope, and learn the technique of staining the pollen nuclei. The sperm nuclei will be transferred to the ovule during fertilisation.

Objectives:

1. To enable students to learn the technique of staining pollen nuclei,

2. To learn the technique of using a light microscope, 

3. To understand the mode of pollination and fertilisation of flowering plants.

The 2000 series Life Science Project Kits

2001. Determination of Vitamin C Content in Local Fruits, Vegetables and Drinks  

The principles and procedures of determining vitamin C content in fruits, fruit drinks and vegetables are explained. A list of local fruits, fruit drinks and vegetables are suggested. Students will have hands-on experience on testing the vitamin C contents of these samples and perform a comparison study to see which fruit, drinks and/or vegetables have the highest vitamin C content. Some of the results are rather unanticipated and very interesting. Which fruit do you think contains the highest Vitamin C content? Use this kit to find out!

MUST TRY THIS KIT!

Objective:

1. To examine the vitamin C content of tropical fruits and drinks that the students consume daily.

2002. Determination of Protein Concentration in Food 
The principles and procedures of determining protein concentration are explained. A set of protein standards is provided for plotting a standard protein concentration curve. Determination of protein concentration in different food and drink samples is then performed with a dye provided in the kit, When the dye binds to protein, a colour change from brown to blue is observed and is detected with a spectrophotometer (not provided in the kit). The samples tested can be any drinks and food; examples are soya bean milk, condensed and fresh milk, egg yolk and egg white.

Objective:

1. To determine the protein concentration of some food samples. 
2003. How to Grow Bacteria? 
The principles and procedures of growing bacteria are explained. A type of non-pathogenic bacteria, nutrient agar powder, petri dishes, plastic inoculation loops and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium and grow bacteria on their very own-made medium.

Objectives:

1. To learn aseptic techniques in culturing bacteria,

2. To prepare bacterial culture medium,

3. To learn how to inoculate bacteria, 

4. To learn how to culture bacteria.

2004. Study of Human Variation 
The principles and procedures of studying human variation are explained. Photo sheets of human variation are supplied in the kit. Students can divide themselves into small groups and discuss the population that they should survey. After the survey, various gene frequencies of the different human characteristics will be analysed. 

Objectives:

1. To understand the theory of genetics and heredity, 

2. To learn how to observe genetic variation in natural population,

3. To study whether the variations observed are sex-linked, 

4. To study whether the genetic variation observed have different gene frequency in different ethnic groups.

2005. Culture of Soil Microorganisms 

The principles and procedures of culturing soil bacteria are explained. Nutrient agar powder, petri dishes, plastic inoculation loops and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium. Soil samples collected from different locations are provided in the kit.

Objectives:

1. To learn how to prepare microbial culture medium,

2. To understand the importance and practices of aseptic technique, 

3. To examine the different types of microorganisms present in our natural environment,

4. To create awareness among students in taking care of their personal hygiene, 

5. To show the students that soil contains many different types of microorganisms.

2006. Effectiveness of Antimicrobial Agents in Eradicating Bacteria 

The principles and procedures of eradicating bacteria with antimicrobial agents are explained. A type of non-pathogenic bacteria, nutrient agar powder, petri dishes and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium. The antimicrobial agents tested include mouthwash, toothpaste, detergent, antiseptic cream and bleach, etc. Students and teachers can also suggest additional antimicrobial agents. Some of the results obtained are rather unanticipated and very interesting.  

MUST TRY THIS KIT!

Objective:

1. To investigate the effectiveness of various antimicrobial agents on bacteria.

2007. Analysis of Bacterial Contamination in Food 

The principles and procedures of analysing bacterial contamination in food are explained. Nutrient agar powder, petri dishes and all other required reagents are supplied in the kit. Students will learn how to prepare their own culture medium. The types of food samples to be tested are suggested in the protocol but teachers and students can suggest alternative test samples. 

Objectives:

1. To be aware of the importance of taking hygienic and clean food, 

2. To learn the technique use in the investigation of food contamination

2008. How many types of microorganisms are living on your hands? 

The principles and procedures of analysing bacteria that may be found on your hands are explained. Nutrient agar powder, petri dishes and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium. Students can discuss with their teacher about the various types of antiseptics and soaps that can be tested on 

Objectives:

1. To understand the importance of maintaining cleanliness of our body, 

2. To learn whether the different types of soaps and antiseptics that we use to wash our hands are effective.

2009. How Many Types of Microorganisms Can You Find On Your Body? 

The principles and procedures of analysing bacteria that may be found on your body are explained. Nutrient agar powder, petri dishes and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium. Students can discuss with their teacher which are the regions of the body that are conducive to bacterial and fungal growth.

MUST TRY THIS KIT!

Objectives:

1. To determine the normal microbial flora of the human body, 

2. To illustrate the importance of personal hygiene.

2010. Staining of Bacteria Using Gram Stain 

The characteristics of the Gram positive and Gram negative bacteria are explained. The classification of bacteria into gram positive and gram negative is important in clinical research, and play a role in the diseases they caused. The two groups of bacteria also have different antibiotic sensitivity. Two types of non-pathogenic bacteria, nutrient agar powder, petri dishes and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium and acquire the technique of staining bacteria using Gram stain.

Objectives:

1. To understand the concepts and techniques of Gram stain, 

2. To observe the differences between Gram-positive and Gram-negative bacteria.

2011. Antibiotics and Bacterial Growth 

The clinical importance of antibiotic use in treating bacterial infection in patients is explained. Students will perform the sensitivity test on a non-pathogenic bacteria (Escherichia coli) against four antibiotics commonly used in biotechnology.

Objectives:

1. To learn aseptic technique,

2. To learn how to culture bacteria,

3. To learn the importance of antibiotic usage in clinical practices and biotechnology, 

4. To learn the effects of antibiotics on bacterial growth.


2012. Are there Microorganisms in Urine?

Try this kit to observe for the different types and the number of microorganisms in urine samples. Results obtained may be unexpected. 

Objectives:

1. To learn the techniques use in culturing bacteria,

2. To observe for the types and the number of microorganisms present in urine samples collected from individuals,

3. To create awareness among students in the importance of maintaining personal hygiene.


2013. Growing Plants in Culture

The principles and procedures of plant tissue culture are demonstrated. Students will learn to make the plant tissue culture medium and familiarise themselves with the aseptic techniques in tissue culture work. They will also learn the importance of such techniques in commercial applications. Plant materials and reagents for preparing culture medium will be provided.

Objectives:

1. To learn how to prepare plant tissue culture medium,

2. To familiarise with the techniques and procedures in plant tissue culture work,

3. To understand the importance of plant tissue culture. 

The 3000 series Life Science Project Kits

3001. Agarose Gel Electrophoresis - Principles and Application 
The principles and procedures of using gel electrophoresis are explained. Agarose, different types of dyes used as samples and all the required reagents are supplied in the kit. Since these dyes have different molecular weights and charges, they migrate to either the anodes or cathodes at different rates. No staining is required at the end of electrophoresis.

Objectives:

1. To understand the electrophoretic theory, 

2. To gain “hands-on” familiarity with the procedures involved in agarose gel electrophoresis, which is used to separate molecules of different sizes.

3002. DNA Fingerprinting 

The principles and procedures of DNA fingerprinting are explained. DNA samples and all the required reagents are supplied in the kit. Two types of restriction enzymes are used to cut the DNA samples. Methylene blue is used to stain the gel at the end of electrophoresis

Objectives:

1. To develop an understanding of DNA fingerprinting by analysing the variations in restriction enzyme cleavage patterns, and 

2. To identify the source of an unknown DNA sample using the logic of fingerprinting.

3003. Restriction Enzyme Digestion (HindIII) of Lambda and Plasmid DNA
The principles and procedures of restriction enzyme digestion of lambda DNA and plasmid DNA are explained. Lambda DNA samples, restriction enzymes and other required reagents are supplied in the kit. DNA samples are cut using the restriction enzyme (HindIII). Methylene blue is used to stain the gel at the end of electrophoresis. 

Objectives:

1. To observe the effects of restriction enzyme HindIII on the digestion of Lambda & Plasmid DNA.

2. To learn the application of agarose gel electrophoresis by examining whether the DNA has been completely digested by the restriction enzymes, and

3. To construct a standard curve of the size of DNA fragments versus the migration distance of DNA molecular weight markers and determine the sizes of unknown DNA samples from the standard curve.

3004. Culture of Bacteria Containing a Green Fluorescent Protein Gene Cloned from Jellyfish 

This project uses a special type of bacteria containing a green fluorescent protein (GFP) gene, cloned from jellyfish. Bacteria containing the GFP gene are supplied in the kit. Students will learn how to prepare their own culture medium. The GFP bacteria culture will fluoresce in the dark room under an UV lamp. 

Objectives:

1. To prepare the culture media for culturing bacteria with GFP gene, 

2. To understand the importance of aseptic technique in this experiment, 

3. To familiarise oneself with the procedure in culturing bacteria, 
4. To learn how to turn on the GFP gene to fluoresce.
3005.Characterisation of Proteins Through Polyacrylamide Gel Electrophoresis  (PAGE)  

The principles and procedures to characterise proteins by polyacrylamide gel electrophoresis are explained.  The PAGE gel can be stored in 4ºC refrigerator for about two weeks and is safe to be handled by the students. Various types of proteins including the egg white of chicken eggs and quail eggs, fresh milk, powder milk, condensed milk, evaporated milk, and reconstituted milk are provided in the kit. The gel needs to be stained by using a staining solution supplied with the kit.
Objectives:

1. To learn the technique of running a polyacrylamide gel, 

2. To determine the profiles and molecular weights of proteins.

3006.Extraction of Plasmid DNA 

The principles and procedures of extracting plasmid DNA are explained. Nutrient broth powder, bacteria culture and all the reagents required for plasmid extraction are supplied in the kit. Students will learn how to prepare the nutrient broth and culture the bacteria. The first practical consists of culturing the bacteria in nutrient broth. The second practical involves all the procedures in plasmid DNA extraction. The third practical involves the procedures in agarose gel electrophoresis to test the presence of plasmid DNA (use Life Science project Kit 3008). The extracted plasmid DNA can be used for restriction enzyme digestion, transformation, subcloning, sequencing and other applications in biotechnology. 

Objectives:

1. To extract plasmid DNA in a form pure enough for restriction enzyme digestion, transformation, subcloning and other applications in genetic engineering.

3007. Extraction of Escherichia coli Chromosomes DNA 

The principles and procedures of extracting Escherichia coli (E.coli) chromosomes are explained. Lysozyme and bacteria cultures are supplied in the kit. Students will learn how to culture the E. coli bacteria in the first practical. Lysozyme is used to break the bacteria cell membrane. The first practical class involves the extraction of chromosomal DNA and the second practical involves the agarose gel electrophoresis to check the presence of extraction chromosomal DNA (Life Science Project Kit 3008).

Objectives:

1. To learn the techniques used in culturing bacteria,

2. To understand and perform the techniques used in the extraction of genomic DNA from bacteria (Escherichia coli). 

3008. DNA Analysis using Agarose Gel Electrophoresis

The principles and procedures of using gel electrophoresis for the analysis of DNA are explained. DNA samples are loaded into the gel. After electrophoresis, DNA samples are stained with methylene blue. Since the different DNA samples have different molecular weights and charges, they migrate with different rates. The smaller fragments will migrate faster in the electrophoretic field. 

Objectives:

1. To understand the electrophoretic theory, 

2. To gain “hands-on” familiarity with the procedures involved in agarose gel electrophoresis, which is used to separate molecules of different molecular weights.

3009.  Extraction of Plant Genomic DNA

Students will learn the technique use in the extraction of plant genomic DNA and understand the importance of this technique in gene cloning. Plant samples, reagents for extraction are provided in this kit. Life Science Project Kit 3008 can also be used in conjunction with this kit to observe for the extracted DNA.

Objectives:

1. To enable students to understand the basic principles of cloning,

2. To learn the applications of gene cloning in biological research,

3. To extract genomic DNA in a form pure enough for gene cloning.
3010. Restriction Enzyme Digestion of Lamda DNA with BamHI and EcoRI and Double Digest with EcoRI/HindIII

The principles and procedures of restriction enzyme double digestion of Lambda DNA are explained. DNA samples, restriction enzymes and other reagents are provided. Following digestion, gel electrophoresis then staining with methylene blue is performed to observed the DNA fragments.

Objectives:

1. To observe the effects of restriction enzyme BamHI and EcoRI on the digestion of Lambda DNA.

2. To observe the effects of double digestion using HindIII / EcoRI restriction enzymes on Lambda DNA.

3. To learn the application of agarose gel electrophoresis by examining whether the DNA has been completely digested by the restriction enzymes, and

4. To construct a standard curve of the size of DNA fragments versus the migration distance of DNA molecular weight markers and determine the sizes of unknown DNA samples from the standard curve.


3011. Which Type of Toothpaste Kill Oral Bacteria most Effectively?

The principles and procedures of eradicating bacteria with antimicrobial agents are explained. Nutrient agar powder, petri dishes and all the required reagents are supplied in the kit. Students will learn how to prepare their own culture medium. The different types of toothpaste are provided to see which type can kill the students’ oral bacteria most effectively. Students and teachers can suggest other brands if they are interested. Some of the results obtained are rather unanticipated and very interesting.  
MUST TRY THIS KIT!

Objectives:

1. To learn the aseptic technique,

2. To investigate the effectiveness of various types of toothpaste in killing the oral bacteria.


3012. Antibiotic Resistant Gene

The clinical importance of antibiotic use in treating bacterial infection in patients is explained. Students will perform the sensitivity test on two strains of non-pathogenic bacteria (Escherichia coli and Escherichia coli harbouring an antibiotic resistant gene) against four antibiotics commonly used in biotechnology

Objectives:

1. To learn how to culture bacteria,

2. To learn the basic concept of how bacteria develop antibiotic resistance,

3. To learn importance of antibiotic usage in clinical practices and biotechnology,

4. To learn the effects of antibiotics on bacterial growth,


3013. How to Transfer a Foreign Gene into Bacteria

Student will learn how to transfer the plasmid DNA  containing an antibiotic resistant gene into bacteria. This process is called transformation. All necessary components for the transformation process are provided. This kit could be used together with Life Science Project Kit 3006 Extraction of plasmid DNA and Life Science Project Kit 3008 DNA analysis using agarose gel electrophoresis to make a life science project.  

Objectives:

1. To learn how to make the bacterial cell walls porous  (competent cells),

2. To learn how to prepare culture medium with antibiotics,

3. To learn how to transform naked plasmid DNA containing the antibiotic resistant gene into bacteria,

4. To learn how to identify bacteria that have been successfully transformed with a foreign gene (together with Biokit 3006 and Biokit 3008).


3014. Protein Profiles of Different Types of Meat

The principles and procedures to characterise proteins by polyacrylamide gel electrophoresis are explained.  The PAGE gel can be stored in 4ºC refrigerator for about two weeks and is safe to be handled by the students. Various types of meats including pork, beef, mutton, chicken, duck, cuttle fish, prawn and fish are provided. Students will learn how to make the meat extract using buffer solution provided in the kit. The gel needs to be stained by using a staining solution supplied with the kit.

Objectives:

1. To learn the technique of running a polyacrylamide gel, 

2. To determine the profiles and molecular weights of proteins.


3015. Use of Enzyme-linked Immunosorbent Assay (ELISA) to Detect for Meat Extract

The principles and procedures of using antibodies in ELISA to detect for meat extracts in foods will be explained. Students will also learn about antibodies; the role they play in the immune system and also different applications of ELISA in the biotechnology industry. Suggested food samples and ELISA kits will be provided. Students and teachers can also investigate food samples of their interest.

Objectives:

1. To learn about the functions and roles of antibodies in the immune system of man,

2. To understand the principle of using antibodies in detecting meat extracts in various food samples,

3. To learn about other applications of ELISA in disease diagnosis.

3016. Effects of Plant Growth Regulators (PGRs) on Plant Tissues

Students will observe the different effects various PGRs have on plant tissues and predict the commercial uses of PGRs in manipulation of plant tissues in culture. They will also learn to prepare the plant tissue culture medium.  Plant material, plant growth regulators and reagents for culture medium will be provided. Results obtain are fascinating! You may also want to try Life Science Project Kit 2013 to familiarise with the basic techniques of plant tissue culture.

Objectives:

1. To learn to prepare the plant tissue culture medium,

2. To acquire the aseptic techniques required in plant tissue culture work,

3. To observe the effects of PGRs on plant tissues in culture,

4. To learn the industrial applications and commercial values of plant tissue culture and PGRs. 


3017. Identification of Bacteria using Various Staining Techniques

Different staining techniques such as capsule stain, flagella stain and Gram stain will be use in combination for identification of a panel of bacteria. Students will also learn the principles of these staining techniques and the importance of such techniques in clinical practices. Staining reagents and a variety of bacteria will be provided in this kit for the students to work with.

Objectives:

1. To learn the techniques used in culturing bacteria,

2. To learn the principles and perform the various staining techniques

3. To identify the different bacteria base on their staining characteristics. 


3018. Detecting Gene Mutation by Restriction Enzyme Digestion

The principles of detecting for gene alterations at the restriction enzyme digestion sites are explained. Following restriction enzyme digestion, students can predict the types of mutation based on the DNA fragments generated. DNA samples, restriction enzymes and the required reagents are provided in this kit. Try this kit for an intriguing experience with gene mutations!  

Objectives:

1. To understand the different types of gene mutations,

2. To learn the concept of using restriction enzyme digestion in detecting for gene mutations at the restriction sites,

3. To learn the application of agarose gel electrophoresis in examining the DNA fragments.


3019. Screening for Successful Bacterial Transformation

In this kit, a screening technique involving the use of X-gal and IPTG is employed to identify transformed bacterial cells. Students will learn the principle and perform this screening technique and also acquire the skills of transforming bacteria. Watch as the untransformed bacterial colonies turn an interesting blue whilst transformed colonies remain white. You may want to consider Life Science Project Kit 3013 to acquire the techniques for bacterial transformation first. 

MUST TRY THIS KIT!

Objectives:

1. To familiarise with bacterial cell transformation,

2. To understand the concept and perform X-gal screening,

3. To access transformation techniques and based on results obtained from screening for transformed bacterial colonies.
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