Understanding Proteins & Gene Expression

In developing and understanding of the role of nutrients in the diet you will always ask the same basic questions:

1. What are proteins and what are they made from?

Proteins are large biological molecules made from chains of amino acids joined by peptide bonds that are folded in 3D structure to form biological compounds such as enzymes, hormones etc

2. What are the main dietary sources and recommendations for protein in the body?

Dietary requirements are 0.8g/kg/day and containing all the essential amino acids.
Animal products are generally good sources of essential amino acids 
Plant based sources are often low biological quality but nuts / seed/ etc also contain good sources of proteins.

3. What is the nature and structure of amino acids?
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Central carbon
Amino group - NH2
Carboxyl group – COOH
R side chain (functional characteristics)




4. How are proteins digested, absorbed and excreted by the body?

Broken down by proteases in the stomach in acid environment and then in the duodenum by trypsin, chemotrypsin etc

Absorbed as tripeptides, dipetides and amino acids through the microvilli of the duodenum and jejunum by facilitated diffusion and active transport. The R group determines which transporter is required. Once in the blood they are transported to the liver through the enterohepatic circulation pathway.

Excess protein excreted through the kidneys (<150mg/day)
Protein excretion in the faeces depends on a range of factors including bioavailability, health status, activity status etc.

5. What are the main functions of proteins in the body?

Growth / repair of tissue
Production of hormones, enzymes etc
Transport of materials
Contractile
immunological

6. How is energy derived from proteins?

Amino acids are deaminated (removal of the amino group) loss of the and enter the glycolysis and Kreb’s cycle paths are various locations

7. Which factors influence protein turnover and how?

This is the process of synthesis and breakdown of body proteins. Depends on health, activity levels, age, etc regulated by gene expression.

8. How are new proteins made?

Changes in internal homeostatic results signalling molecules binding with receptors on specific cells which trigger Gene Expression.

9. Explain the process of DNA translation?

Translation is the process by which mRNA is copied at the ribosome to form a new protein. The ribosome combines amino acids brought to it bt tRNA through a codon-anticodon relationship.

10. Explain the process of transcription?

Transcription is the process by which a section of DNA is copied to immature mRNA, spliced to mature mRNA. The initiations requires the convergence of transcription factors at the 5 prime end and DNA polymerase attaches to a start codon and moves to the stop codon at the 3 prime end.

11. What sequence of amino acids is produced from the DNA sequence?
	
CTCAAAGACCTACGTATTACC

Serine – lycine – glutamine – argenine – argenine – isolucine - threonin

12. Why is thymine swapped with uracil in mRNA?

Because Uracil it requires less energy to metabolism in gene expression and is more energy efficient

13. What is the purpose of the ribosome?

To form proteins from the mRNA

14.  What is nutrigenomics?

The relationship between nutrients, diet and gene expression

15. What is epigenetics?
[bookmark: _GoBack]
The study of heritable phenotype changes that do not involve alterations in the DNA sequence i.e how your behaviour and environment affect gene expression.
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