STUDENT NAME: Steven Loh
TYPE OF PROJECT: Laboratory

SUPERVISOR’S NAME: Dr Jose Gutierrez-Marcos

TITLE OF PROJECT: Cell-specific expression of small-secreted peptide ligands in plant reproductive tissues
BACKGROUND TO THE PROJECT

We have identified a group of peptide ligands in Arabidopsis, and mutations on these genes show pleiotropic developmental defects. These mutants carry T-DNA insertions in these peptides, which are thought to regulate cell-cell communication between neighboring cells. 

AIMS OF THIS PROJECT

(i) In order to investigate how development is abnormally regulated, the student will conduct a detailed phenotypic analysis of these mutants using microscopy.

(ii) In order to get clues to the mechanism, by which this mutation affects their function, the student will engineer synthetic genes to assess their function in plant development.
METHODS TO BE USED

Plants will be grown under long-day conditions in a control environment. Tissues will be harvested for analysis by confocal microscopy. mRNA will be extracted, transcribed into cDNA then used as template to generate synthetic genes. These synthetic genes will be cloned in a binary vector for Agrobacterium transformation.

REFERENCES:

Small cysteine-rich peptides resembling antimicrobial peptides have been under-predicted in plants (2007) Plant J 51, 262-280.
SPECIAL NEED FOR LAB WORK:
Plants should be grown 6 week before the start of the project.
STUDENT NAME: Max Newbert
TYPE OF PROJECT: Laboratory

SUPERVISOR’S NAME: Dr Jose Gutierrez-Marcos

TITLE OF PROJECT: Epigenetic regulation of imprinted expression in plants 

BACKGROUND TO THE PROJECT

Imprinting occurs in plants and mammals and results in the differential expression of parental alleles in the offspring. It has been recently shown that imprinted genes in plants control the development of the placental-like endosperm tissue within the seed to regulate nutrient transfer to the embryo. It is believed that prior to fertilisation, imprinted genes acquire distinct ‘marks’ that lead to allelic differences between male and female gametes. However, the mechanism(s) that regulate this phenomenon are yet not well understood.

AIMS OF THIS PROJECT:

(i) To investigate how imprinted gene expression is regulated in plant gametes and in seeds after fertilisation.

(ii) In order to get clues to the mechanism(s), by which imprinted genes are regulated, the student will characterize a mutant that may be involved in this process.

METHODS TO BE USED:

Plants will be grown under a greenhouse environment. An maize mutant defective on the production of small interfering RNAs will be analysed for alterations on known imprinted patter of expression. The student will isolate small RNAs will be extracted, transcribed into cDNAs and then use them as template for allelic RT-PCR analysis to assess their expression profile. 

REFERENCES:

· Extensive demethylation of repetitive elements during seed development underlies gene imprinting. Gehring M, et al. (2009) Science 324(5933):1447-51.

· Epigenetic asymmetry of imprinted genes in plant gametes. Gutiérrez-Marcos JF et al. (2006) Nat Genet. 38:876-8.

SPECIAL NEED FOR LAB WORK:
Plants should be sown in week 10 for phenotypic analysis.
STUDENT NAME: Sophie Kneeshaw
TYPE OF PROJECT: Laboratory
SUPERVISOR’S NAME: Dr Jose Gutierrez-Marcos
TITLE OF PROJECT: Role of transposable elements in the epigenetic regulation of gene expression.
BACKGROUND TO THE PROJECT

How gene expression is epigenetically regulated is still poorly understood. A number of genes that show an epigenetic pattern of expression have been identified in Arabidopsis and maize, however it is not clear yet how their expression is regulated. However, it is becoming evident that repetitive sequences that have originated from transposable elements play an important role in this phenomenon. In order to investigate the role of repetitive sequences on epigenetic regulation, the student will analyse literature and data currently available in public databases to test this hypothesis.

AIMS OF THIS PROJECT

The student will assess the role of repetitive sequences on the epigenetic regulation of a GFP reporter. To this aim the student will silence components of the epigenetic machinery and evaluate their impact on transposon silencing. 
METHODS TO BE USED

Cell cultures carrying a epigenetic sensor will be grown under a controlled environment. Cells will be harvested for analysis by confocal microscopy. RNA and DNA will be extracted for expression and methylation analysis respectively.

REFERENCE:

Stress-Induced Activation of Heterochromatic Transcription (2010) PLoS Genet 6(10): e1001175
Transcriptional activity of transposable elements in maize (2010) BMC Genomics 11:601

