D2D009 Practical Sessions and Coursework (CP5-CP9)

        Phenotypic and Bioinformatic Analyses of Plant Mutants

Overview

Students undertake a practical exercise which initially involves the handling and germination of a range of phenotypically abnormal (mutant) Arabidopsis lines and subsequent comparisons with stereotypically normal wild-types. Observation and recording of differences between mutant and standard morphologies will suggest  potential commercial (and research) applications for similar phenotypes in crop and ornamental species. 

Some on-line bioinformatic analysis of the genes involved in these mutants will be undertaken and the nucleotide sequence of the wild-type counterparts of these genes will be made available for analysis, along with the specific lesions in these genes that have resulted in the unusual phenotype(s). 

From these sequences, students will use on-line tools, such as the similarity - screening tool BLAST (Basic Local Alignment Search Tool) on public databases to (1) find the gene model and structure for these sequences in Arabidopsis, (2) to describe the molecular changes that will have resulted from the lesions and (3) to research the scientific literature for any known publications and phenotypes associated with these genes.  Students will also probe transcriptomic database facilities in order to observe conditions, developmental stages and tissue types which show modified expression in these genes, therefore suggesting a role for the function of these genes. Homologues (related genes) in commercially important crops will be sought thus suggesting how knowledge gained from Arabidopsis can potentially be applied to crop species for their  continued improvement.

Coursework
Results are presented in a word-processed, research paper-style write-up 3000 words in length, including references. Deadline: Tuesday, 4th May, 2010 (3-00pm). The coursework contributes 25% to the module mark.
You should also hand in your laboratory book (not assessed) along with your research paper-style write-up.

Reference 
Altschul SF, Gish W, Miller W, Myers EW and Lipman DJ. (1990) Basic local alignment search tool. J. Mol. Biol. 215: 403-10. 

Programme

1. Wednesday 3rd March, 2010
9-30am – Seminar Room 6
Introduction to Plant Ontology (SM)

11-00am  - Computer Room B9                             

Demonstration of Database Mining (1) (SM)

14-00pm  - Potting shed, Glasshouses, Sutton Bonington Campus 

Practical: Seed germination and stratification
Seed Practical: Students will work in pairs, each pair working with a different mutant line of Arabidopsis. Seeds will be sown (6 pots and 6 plates per line) and then placed at 4o C overnight or directly into the glasshouse. Seeds that have been overnight at 4o C need to be transferred on the following day to the glasshouse.

Materials provided (per group):

Instruction sheets

Compost 

Pots (6)
Plates (6)
Plant sleeves (6)

Elastic bands (6)

Sheet of labels

Pens
Filter discs (enough for 6 each)
Laboratory gloves

Laboratory coats (glasshouse green)

Index card

A4 white paper

Seed samples

	Group
	1
	2
	3
	4
	5
	6
	7

	Stock
	N502
	N230
	N242
	N258
	N6259
	N89
	N933


WARNING: The plates WILL dry out and/or become fungus contaminated over the duration of the experiment – this does NOT prevent a germination count and is normal – they are disposable.

Protocol (per group)

1. You have 6 pots filled with compost. The compost contains an insecticide, Intercept. (wear gloves).

2. Label each sleeve with a sticky label showing the date of sowing, the group, and the seed stock number.

3. Fold an index card in half, tip 20 seeds onto the internal crease and tap gently to distribute the seed evenly over the surface of the compost in each pot.

4. Put each pot into a sleeve, crumple the sleeve at the top (do not fold) and retain with an elastic band.

5. Transfer 3 pots to the trolley for overnight storage at 4o C. 

6. Transfer the remaining 3 pots to the glasshouse.
7. Label each plate as in step 2 above.

8. Place one filter disc into each of your plates and dampen.

9. Tap off any excess water.

10. Repeat steps 3-6 above for plates (20 seeds onto each disc). 
11. Dispose of all used materials into the autoclave bag for collection.

12. Wash your hands.

Follow up tasks:

1. Thursday 5th March: Remove the pots and plates from the cold-room to the glasshouse after 12+ hours.

2. Daily (throughout  March): Check the pots daily until they each have a number of germinated green seedlings and only then unfurl the sleeves. Check plates daily. 

3. RECORD COUNTS OF GERMINATED SEEDLINGS DAILY IF POSSIBLE UNTIL NUMBERS STOP INCREASING.
2. Wednesday 10th March, 201
9-30am - Computer Room B9 
Database Mining (2)  NB. Room only available until 11:30
2-00pm - Potting shed and Glasshouses, Sutton Bonington Campus

       Plant Observations and Descriptors (1) (SM)
OBSERVE AND RECORD PHENOTYPES FOR ALL GENOTYPES PLANTED BY ALL GROUPS.
3. Wednesday 17th March, 2010
9-30am - Potting shed and Glasshouses, Sutton Bonington Campus

      Plant Observations and Descriptors (2)
2-00pm - The Limes


      Database Mining (3)
Collation and synthesis of bioinformatic data with         observations of plant phenotypes 
