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LEVEL 4      
                                                                      
SEMESTER 2                                                                         


MODULE CODE: SHSS4068

MoDule Title:	The Science of Nutrition
aSSESSMENT TYPE: Essay
Assessment/Component: 1

COMPONENT WEIGHTING: 100 %

WORD COUNT: 3000

MODULE TUTOR: David Gardner 




SUBMISSION DETAILS:   by 3.00 pm through turnitin

· Complete all 3 essays to be submitted through Turnitin UK via moodle.

· Each essay to be no more than 1000 words, excluding figures, tables and references.


By 28th February 2020 

Describe the hormonal and enzyme regulation of the digestion process.

or

Describe the digestive process with particular reference to gut flora and bioavailability.



By  27th March 2020

Describe the mechanisms of cell signalling.

or

Describe the processes of gene expression.



By 1st May 2020

Describe the roles and importance of vitamins or minerals during energy catabolism.

or

With reference to a specific vitamin or mineral discuss the implications of deficiency and toxicity.


Assessment Criteria

Details relating to the specific requirements levels grading for the essays are provided in the generic level descriptor provided on moodle.
Specific details and an example session will be provided during lectures.
School of Sport, Health & Outdoor Education

Assessment Feedback Sheet

Student No./Name: Will Rees-Evans – 1903264
                               
Module Code: SHSS4068			
Module: 	The Science of Nutrition


	Personal Evaluation – to support your academic progress please complete the section below BEFORE submitting your work.

	What do you consider to be the best aspects of this work?
	I feel the best aspect of this work for me, was, describing the transcription and translation processes. 

	Which aspects do you consider could have been improved in this piece of work?
	I feel that my description of the importance of gene expression on the human body could have been improved greatly however, i had reached the word count and all my other information was too relevant to delete. 

	What have you found most satisfying whilst undertaking this submission?
	I found researching the processes of gene expression very interesting as I had a great insight as to what really happens inside the human body. 

	
ASSESSMENT CRITERIA
	Learning
Outcomes


	GRADE

	
	
	Poor
0-25%
	Unsatisfactory
26-39%
	Satisfactory
40 – 49%
	Good
50 – 59%
	Very Good
60 – 69%
	Excellent
70 – 85%
	Exceptional
86– 100%
	
  %

	Theoretical explanation
	1
	
	
	
	
	
	
	
	70%

	Use and appropriateness of references
	
2
	
	
	
	
	
	
	
	20%

	Structure and flow of answer
	1
	
	
	
	
	
	
	
	10%

	It is expected that students will present work that is proof read, correctly referenced and adheres to the Assessment Checklist. Therefore a range of 0 – 10 marks will be deducted for non-completion of any of the points on the checklist below.
	

	TUTOR COMMENTS:













	 Submission date: 
via Turnitin
	Return date:
(at least within 4 weeks)
	Tutor: 
	Mark: 



Assignment Checklist

· Please complete the Personal Evaluation section of the Assessment Feedback sheet, add your name and details, and paste the whole of this assignment document into the front of your assignment

· Submission is a single .pdf file, clearly labelled with your name and module code
· Font style - Times New Roman, size -12 for text and 14 for headings
· Ink colour – black only
· Line spacing – 1.5 line spacing and 2cm- 2.5cm page margins
· Quotations more than three lines to be indented 1 line spacing
· One line space between paragraphs, paragraphs must be left aligned
· Pagination (your assignment should have page numbers) 
· All tables and figures are internally referenced and have a title
· Word count checked and written at end of text (before references and any appendix)
· Assignment is within 10% of the word limit (excluding references and any appendices)
· All references in the text are included in the reference list
· Correct referencing as described in UWTSD Harvard Referencing Handbook on the Library website https://www.uwtsd.ac.uk/media/uwtsd-website/content-assets/documents/library-and-learning-resources/infoskills/harvard-eng.PDF
· Correct spelling and punctuation, using UK English
· Grammar and syntax correct- double check anything that has a green line under it
· I have read my assignment out loud to myself and it makes sense and is easy to read
· Somebody else has read my work and it makes sense to him or her!
· I have checked and I have not plagiarised 
Failure to follow these guidelines will cost you marks!
Science of Nutrition Essay 2, Gene Expression

 Included in this essay will be detailed information on the processes of gene expression. Also Included in this essay, will be information on the great importance of gene expression on the human body and how amino acids come into play during the process. Lastly, there will be mentions of certain processes such as initiation, transcription, splicing and translation.
 The characteristics of an organism are determined by the genes expressed within it (Victor E, 1995). Recent advances in biotechnology allow researchers to measure expression levels for thousands of genes simultaneously, across different conditions and over time. Analysis of data produced by such experiments offers potential insight into gene function and regulatory mechanisms, (Amir Ben-Dor, 2004). Gene expression is an important process to develop various biological functions and drive the phenotypes. Some genes are responsible for the production of other forms of RNA that play a role in translation, including transfer RNA (tRNA) and ribosomal RNA (rRNA), (https://www2.le.ac.uk/projects/vgec/highereducation/topics/geneexpression-regulation). 
 Transcription is the process of RNA synthesis, controlled by the interaction of promoters and enhancers. Several different types of RNA are produced, including messenger RNA, mRNA. Which specifies the sequence of amino acids in the protein product, plus transfer RNA, tRNA and ribosomal RNA, rRNA. Which play a role in the translation process. Transcription involves four steps:
1. Initiation - The DNA molecule unwinds and separates to form a small open complex. RNA polymerase binds to the promoter of the template strand.
2. Elongation - RNA polymerase moves along the template strand, synthesising an mRNA molecule. In prokaryotes RNA polymerase is a holoenzyme consisting of a number of subunits, including a sigma factor (transcription factor) that recognises the promoter. In eukaryotes there are three RNA polymerases. The process includes a proofreading mechanism.
3. Termination - In prokaryotes there are two ways in which transcription is terminated. In Rho-dependent termination, a protein factor called "Rho" is responsible for disrupting the complex involving the template strand, RNA polymerase and RNA molecule. In Rho-independent termination, a loop forms at the end of the RNA molecule, causing it to detach itself. Termination in eukaryotes is more complicated, involving the addition of additional adenine nucleotides at the 3' of the RNA transcript (a process referred to as polyadenylation).
4. Processing - After transcription the RNA molecule is processed in a number of ways: introns are removed and the exons are spliced together to form a mature mRNA molecule consisting of a single protein-coding sequence. RNA synthesis involves the normal base pairing rules, but the base thymine is replaced with the base uracil.
 Translation involves four steps:
1. Initiation -The small subunit of the ribosome binds at the 5' end of the mRNA molecule and moves in a 3' direction until it meets a start codon (AUG). It then forms a complex with the large unit of the ribosome complex and an initiation tRNA molecule.
2. Elongation - Subsequent codons on the mRNA molecule determine which tRNA molecule linked to an amino acid binds to the mRNA. An enzyme peptidyl transferase links the amino acids together using peptide bonds. The process continues, producing a chain of amino acids as the ribosome moves along the mRNA molecule.
3. Termination - Translation in terminated when the ribosomal complex reached one or more stop codons. The ribosomal complex in eukaryotes is larger and more complicated than in prokaryotes. In addition, the processes of transcription and translation are divided in eukaryotes between the nucleus (transcription) and the cytoplasm (translation), which provides more opportunities for the regulation of gene expression. 
4. Post-translation processing of the protein
https://www2.le.ac.uk/projects/vgec/highereducation/topics/geneexpression-regulation 
The process from a gene to its functional product is called gene expression. The gene expression is actually used and evolutionarily conserved for all organisms from viruses and bacteria to mammals. Therefore, it is strictly controlled to make the correct biological functions. In general, the mechanism controlling gene expression is called gene regulation, (Daifeng Wang, Chao Cheng, in Cooperative and Graph Signal Processing, 2018).
 Gene regulation occurs at all stages of gene expression from pre-transcription to post translation. In particular, at the transcriptional stage when genes are primarily regulated, gene regulation reveals how a piece of DNA (a gene) converts to RNA, and involves the following major proteins and genomic elements: 
· Transcriptional Factors – A group of proteins which activate a Gene’s transcription. They bind strongly to the regulatory regions in order to affect the gene expression. 
· Promoter – A short DNA region just before the transcriptional start site of a gene. Gene transcription is then started when the transcription fa tors bind onto the promoter. 
· Enhancer - A DNA region distant to the gene to positively affect the gene transcription. The enhancers can be found by a group of transcriptional factors.
· Silencer – A DNA region distant to the gene to negatively affect the gene transcription. The silencer can be found by a group of transcriptional factors.
· Co-Activators - A group of proteins that does not directly bind to the regulatory regions (e.g., promoters, enhancers) but still affects the gene transcription via the coordination with transcription factors.
· Regulatory variants - The DNA variants associated with gene expression changes. They can break the transcription factor binding sites to affect gene expression.
· Micro RNA’s - The small noncoding RNA molecules that silence or repress gene expression
Daifeng Wang, Chao Cheng, in Cooperative and Graph Signal Processing, 2018. 

 Recent advances in biomedical research reveal a key role for amino acids as nutritional signals in the regulation of a number of cellular processes. Studies employing a variety of cell types and different tissues demonstrate that one such process affected is the regulation of gene expression through modulation of the translation of messenger RNA (mRNA). The studies show that cells recognize changes in amino acid availability and generate alterations in signal transduction pathways that are also regulated by hormones and growth factors. The cells then respond to the integrated signalling input by either upregulating or downregulating translation initiation, i.e., the process during which initiator methionyl-tRNA (met-tRNAi) and mRNA bind to a 40S ribosomal subunit followed by the joining of a 60S ribosomal subunit to form a translationally competent 80S ribosome. The response of translation initiation to a change in amino acid and/or hormone availability can be general, for example, affecting the translation of most if not all mRNAs, and/or specific, for example, affecting the translation of a single class or subset of mRNAs. (Scot R Kimball, 2004). 
 
Word Count – 1069 
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