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SOLE FEEDBACK – Genetics
The following pages provide you with templates on which you can record your thoughts as the course proceeds. At the end of the course you can enter your views onto SOLE.

Please answer all questions by selecting the response which best reflects your view.

	
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	The content of this module is useful.
	(
	(
	(
	(
	(

	The support materials available for this module (e.g. handouts, web pages, problem sheets) are helpful.
	(
	(
	(
	(
	(

	I receive sufficient feedback and guidance.
	(
	(
	(
	(
	(

	Overall, I am satisfied with this module.
	(
	(
	(
	(
	(


Please use this box for constructive feedback and suggestions for improvement.

	


SOLE FEEDBACK - INDIVIDUAL LECTURERS

Please note that for SOLE, a Lecturer’s name will only appear once. This template gives you the opportunity to record your comments about each lecture in the order of delivery.

On the following section, you have an opportunity to record any comments and constructive feedback you have for each lecturer.

	
	The lecture(s) are well structured
	The lecturer explains concepts clearly
	The lecturer engages well with the students

	Lecturer and Lecture Title
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree
	Strongly Agree
	Agree
	Neutral
	Disagree
	Strongly Disagree

	Dr Claire Shovlin
Multiple
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Andrew Walley
Genetic basis of  disease  
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Alistair Reid
Cancer
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	tbc. 
Complex genetic disease
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(

	Dr Jess Buxton
The future of genomic medicine
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(
	(


	Lecturer and Lecture Title
	Please use this box for additional constructive feedback.

	Dr Claire Shovlin

Multiple 
	

	Dr Andrew Walley
Genetic basis of disease 
	

	Dr Alistair Reid

Cancer
	

	Dr Jess Buxton

The future of genomic medicine
	


Introduction to the course
This introductory course to genetics has been developed to be in line with the Broad Learning Outcomes set by the NHS National Genetics Education and Development Centre and the UK Medical School Genetic Course Leaders. This aims to provide a common standard across the UK for teaching of genetics at medical school and in postgraduate medicine. 

Broad Learning Outcomes

By the end of medical school training, the medical student will:

1. Understand and describe the mechanisms that underpin human inheritance.

2. Have an understanding of the role of genetic factors in health and disease.

3. Be able to identify patients with, or at risk of, a genetic condition.

4. Be able to communicate genetic information in an understandable, non-directive manner, being aware of the impact genetic information may have on an individual, family and society.

5. Be familiar with the uses and limitations of genetic testing and the differences  between testing and screening.

6. Know how to obtain current information about scientific and clinical applications of genetics, particularly from specialised genetics services.

COURSE STRUCTURE

This course covers most of the broad objectives including an introduction to Objective 4.
The course is divided into a series of seven lectures/practicals and two self-directed learning exercises.
ASSESSMENT

There is no required in-course assessment for genetics. However, ‘homework’ is suggested as a means of assessing your own understanding of the subject, and consolidating learning objectives.  
Exams
Students will be examined at the end of the first year with questions on this topic.
TIMETABLE 

Based on your predecessors’ experiences, we strongly advise you to attend these lectures, even if genetics is a field that you think you already know.
	
	Location
	Time
	Activity
	Lecturer

	Friday 8/2/2013 
	HM-WEC LT III


	9.00-10.40
	Genetics 1: Tools and mutations, pedigrees and patterns  

Coffee break
	Claire Shovlin

	
	
	10.40-11.00
	
	

	
	
	11.00-12.00
	GENETICS 2:  Calculations and communication 
	Claire Shovlin

	Thursday

14/2/2013
	HM-WEC LT III


	16.00-17.00
	Genetics 3: The genetic basis of  disease
	Andrew Walley

	Friday

15/02/2013

 
	HM-WEC LT II


	3.00-4.00 
	Genetics 4: Complex genetic diseases
	Date/lecturer tbc:

	
	
	4.00-5.00
	Worksheet 1: 
Simple genetic calculations
	

	Monday

18/2/2013
	HM-WEC LT III


	9.00-10.00 
	Genetics 5: Cancer in individuals and families
	Alistair Reid

	Thursday 25/2/2013
	HM-WEC LT III


	9.00-10.00
	Worksheet 2: 
Online Resources
	Self Directed Exercise

	
	
	10.00-11.00
	Genetics 6: The Future of Genomic Medicine
	Jess Buxton

	Wednesday 13/3/2013
	HM-WEC LT III


	9.00-10.00
	Genetics 7: Final thoughts- the mainstreaming of genetics
	Claire Shovlin


Lecture learning objectives
These objectives are written as tasks you should be able to carry out after you have completed the relevant activity. They provide you with a way to assess how well you are keeping up with the material. Note that they are also provided to the external examiners as a guide to what you should know at the end of the course.
GENETICS 1: Tools and mutations, pedigrees and patterns
Claire Shovlin 
· Understand the contribution of genetics to human disease
· Understand the potential molecular effects of changing DNA sequence



- for coding DNA: single nucleotide: missense; stop codons; 
     insertions & deletions; in frame; out of frame; 


- for non coding DNA: very basic principles
· 2) Define polymorphisms and mutations          

· 3) Define genetic markers, and explain how these are used to follow  inheritance

· 4) Understand what is meant by loci, alleles, and phase 
· Have the tools to describe and record inheritance 

- be able to draw a multigeneration family tree 

· Recognise, describe and explain recessive, dominant and X-linked inheritance; give an example of each, and discuss broad treatment implications

· Understand non Mendelian segregation patterns and causes
GENETICS 2:  CALCULATIONS AND COMMUNICATION (and worksheet 1) 
Claire Shovlin
· CONFIRM YOUR ABILITY TO PERFORM SIMPLE CALCULATIONS BASED ON MENDELIAN PRINCIPLES. Please note that certain topics lend themselves better to exam questions than others.  You should expect to be examined on the principles of Mendelian inheritance, and if by the end of the course you do cannot produce the Worksheet 1 answers by yourself, then this topic needs further study.
· Appreciate issues regarding communication  of genetics principles 

- the potential impact of the information you impart; 
- ways that can improve your ability to communicate information.
GENETICS 3: The Genetic Basis of Disease  
Andrew Walley
· Explain with examples the concept of aneuploidy

· Draw a diagram showing possible meiotic products from a balanced translocation

· Describe how 3 different chromosome aberrations lead to Down syndrome

· Explain why sex determination is not solely based on sex chromosome karyotype

· Explain the classification of congenital defects. Explain how non-genetic factors lead to congenital abnormalities
· Give two examples of inborn errors of metabolism currently included in UK national neonatal screening programmes, including clinical features and therapeutic management of each condition
GENETICS 4: Complex genetic diseases

tbc
· Explain the concept of genetic susceptibility to common disease.
· Explain how we can estimate the heritability of a common complex disease

· Describe the susceptibility/threshold model 
· Discuss genetic heterogeneity in complex disease

· Discuss one particular disease as an example of complex inheritance
· Describe how genome-wide SNP association studies are designed and their contribution to our understanding of common diseases with examples
· Discuss the implications of genetics for clinical management of common disease

GENETICS 5: Cancer in families and individuals

Alistair Reid

· Discuss how mutations in BRCA1 and BRCA2 genes influence risk of breast and ovarian cancer

· Outline how defects in DNA repair influence risk of colorectal cancer

· Explain the terms somatic mutation and loss of heterozygosity and explain their implications for oncogenesis and cancer progression

· Describe, using specific examples, how acquired genetic changes are used as disease markers 

GENETICS 6: The future of genomic medicine

Jess Buxton

· Describe the basic principles of and ethical considerations in pre-implantation genetic testing

· Explain how next generation sequencing is being used to determine the molecular basis of monogenic diseases

· Compare and contrast examples of direct-to-consumer genetic testing services and discuss their relative merits and problems

· Give examples of how advances in genomic medicine may lead to personalised medicine

GENETICS 7: Final thoughts- the mainstreaming of genetics
Claire Shovlin

In this session we will discuss the emerging requirements for genetics and genomics to be incorporated into all medical specialities, with further examples of the knowledge base required.  
You will need to be able to give examples of where a genetic disease:
· displays more than one inheritance pattern; 

· is caused by mutations in more than one gene; 

· is caused by mutations in the same gene as a different disease

· phenotype is altered by a mutation in another gene  

We will also discuss the second worksheet , and other issues arising from the course
.

Self-directed learning objectives
GENETICS WORKSHEET 1 (Week 1)
You will gain more from this exercise if you perform the calculations yourself before the answers are discussed in the first practical. 
· Demonstrate an understanding of Mendelian segregation, by being able to perform simple genetic risk calculations. 
GENETICS WORKSHEET 2 (Week 2-5)
You will gain more from this if you do these exercises yourself, before the discussions scheduled for the last day of the course. 
· Be aware of online resources for information on genetic disease, including OMIM, Genecards, the National Genetics Education Development Centre and the NHS library resources on  genetic conditions;
· Understand the basic principles of meiosis and non-disjunction;
· Understand the basic principles of karyotype analysis and the clinical features of trisomy 21;
· Be able to give named examples of genetic disorders with different modes of inheritance;
· Be able to give two examples where different types of mutation in the same gene cause different monogenic disorders;
· Understand the basic principles of DNA purification, PCR and agarose gel electrophoresis and how these might be used to investigate human diseases.
Reading list
1) There is a wide range of teaching and learning resources for medical students at:

http://www.geneticseducation.nhs.uk/learning-genetics.aspx 

2) Other Websites  
· See Websites used in 2nd worksheet

· Further examples for genetic teaching: 

UK Genetic testing website: http://www.ukgtn.nhs.uk/gtn/Home
· Placing the genome in context: http://www.ornl.gov/sci/techresources/Human_Genome/home.shtml
· Sources of information on rare diseases http://www.orpha.net/consor/cgi-bin/index.php  (ORPHANET, very practical)

· General guide on screening concepts, helpful for patient discussions http://www.senseaboutscience.org.uk/index.php/site/project/415/
3) Textbooks recommended in previous years
Turnpenny P & Ellard S Emery’s Elements of medical genetics, 12th edition, Churchill Livingstone ISBN 0443100454 (2005) – 13th edition, ISBN 0702029173 

Thompson & Thompson Genetics in Medicine: by Robert L. Nussbaum , Roderick R. McInnes, Huntington F. Willard
4) E-books
There are also 4 e-books accessible through the library as listed below which you may find useful:

· ABC of Clinical Genetics 2002 

URL  http://www.myilibrary.com?id=28528
· Human Molecular Genetics 2 

URL http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=hmg.TOC&depth=2
· Oxford Desk Reference : Clinical Genetics

URL http://online.statref.com/TOC.aspx?grpalias=ICL&FxId=130
· Genetics for Surgeons

URL http://www.ncbi.nlm.nih.gov/books/bv.fcgi?rid=gfs.TOC&depth=2
Contact details
Dr Claire Shovlin: 
c.shovlin@imperial.ac.uk
Dr Andrew Walley 
a.walley@imperial.ac.uk
Dr Alistair Reid  
a.reid@imperial.ac.uk
Dr Jess Buxton 
j.buxton@imperial.ac.uk
Genetics worksheet 1:  simple family probabilities
You should work through these problems on your own between the 1st and 3rd genetics Lectures to gain the most from these examples
Tip: draw family trees with segregation of relevant alleles.

1. A woman affected by Charcot Marie Tooth Disease (autosomal dominant) already has one affected child.  What is the probability that her next child will be affected?

2. A couple have one child with cystic fibrosis (autosomal recessive) and another who is not affected.  What is the probability that the one who is not affected, is homozygous normal?

3. A man with AB blood group marries a woman with B blood group.  What is the probability that a child of theirs will be B blood group?

4. A couple have a son who has Duchenne Muscular Dystrophy (X-linked).  What is the probability that their unaffected daughter is a carrier?
5. If a couple who both have achondroplasia (autosomal dominant) have children,  what percentage of their children will be of normal stature?   

TIP:  Remember to consider what is likely to happen to affected homozygotes
6. A woman's nephew (her sister’s son) has Haemophilia A (X-linked). Assuming that this is not a new mutation, what is the probability of the woman being a carrier?

7. A couple are hoping to start a family.  His brother has osteogenesis imperfecta (autosomal dominant; affects 1 in 20,000). Their parents are not affected. What is the probability of a child of theirs being affected by osteogenesis imperfecta? 

8. A man with G6PD deficiency (X-linked) has 1 unaffected daughter.  What is the probability that her sons will be affected?

a) her first son
b) All of her 3 sons
c) One of her 3 sons
Genetics worksheet 2: online activities 

You should work through these exercises on your own before the last day of the course to gain the most from these examples

Exercise 1: Meiosis and karotyping

A) Please do the online tutorial (including test questions) at:
http://www.biology.arizona.edu/CELL_BIO/tutorials/meiosis/page2.html
B) Including the beautiful karyotyping activity at:

http://www.biology.arizona.edu/human_bio/activities/karyotyping/karyotyping2.html
c) For “the least you need to know” about Down’s syndrome, look at

http://www.library.nhs.uk/geneticconditions/viewresource.aspx?resID=88948&tabID=290&catID=8930
Exercise 2 - Bioinformatics

A) Search the OMIM database (Google it!) to find the cause of Huntington’s disease


B) Record the OMIM number, mode of inheritance, gene name and main clinical features of the following conditions:

· Phenylketonuria

· Incontinentia pigmenti

· MELAS

· 46XY complete gonadal dysgenesis

· Congenital androgen insensitivity

· Kennedy disease

· Cystic fibrosis

· Myotonic dystrophy

· Haemophilia B

C) To see the enormous amount of publically-available information on individual genes and their products, search for DMD in GENECARDS– find out why different types of mutation in this gene cause different types of muscular dystrophy. Scroll down and click on links to see all the different types of information available on this gene. Compare with the information types available in OMIM and NHS library.

Exercise 3 - Virtual laboratory analysis these are particularly helpful if you are unfamiliar with genetics
· http://learn.genetics.utah.edu/content/labs/extraction/
· http://learn.genetics.utah.edu/content/labs/pcr/
· http://learn.genetics.utah.edu/content/labs/gel/
There are several You Tube videos of molecular genetics techniques available (particularly nice ones on using a micropipette and preparing + running agarose gels from the University of Leicester) – you might like to look at them at home.

For fun, you might also like to watch http://www.youtube.com/watch?v=x5yPkxCLads
Record for important websites  
	Website name
	url
	Comments

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


GENETICS – Glossary of terms
This list was compiled some years ago to help MB BS students who have queries in relation to terminology met in the genetics course, particularly those without a background of biology. If you find frequent problems with understanding terminology it may be worth considering investing in a medical dictionary. Other sources are the index of your favourite textbook, or asking tutors and demonstrators. If you come across words that you think are particularly prone to misunderstanding or confusion we would appreciate if you would let us know so that they can be included next year.  Any additions made during the year will be added to the version of this glossary posted on the Intranet.

Acquired.  Due to an event after birth (contrast with congenital).

Aetiology.  Cause of a disease.
Allele. One of the variant forms of a gene at a particular locus, or location, on a chromosome. Different alleles produce variation in inherited characteristics such as hair colour or blood type. In an individual, one form of the allele (the dominant one) may be expressed more strongly than another form (the recessive one).
Alpha helix. A pattern of folding of a protein where the structure is stabilised by hydrogen bonds between atoms of the carboxyl and amine groups of the amino acids (also known as a secondary structure motif). The chain is twisted into a helix with hydrogen bonding between successive turns. Another example of this type of is the beta sheet.

Amino acid. The repeating unit of a protein, which is a carboxylic acid with an amino group at the adjacent (alpha) carbon. The remainder of the molecule is variable and gives the property of the particular amino acid. The covalent link between the carboxyl group of one amino acid and the amine group of the next is called a peptide bond. 20 amino acids are coded for by DNA, and others can be formed by further chemical modification. See practical B2.

Amniocentesis. A method of sampling fetal tissue for prenatal diagnosis. A sample of the amniotic fluid surrounding the fetus is removed with a syringe, using ultrasound imaging for guidance. This fluid will contain fetal cells which can be analysed for their genetic content.

Aneuploidy. Abnormal number of chromosomes in cells. For example individuals with Down’s syndrome have three copies of chromosome 21 instead of the normal two.

Antibodies (also known as immunoglobulins). Plasma proteins that have unique structures which allow them to bind to a specific protein or other chemical (the antigen). The region of the antigen bound is the epitope. Antigens can induce B lymphocytes to differentiate into cells (plasma cells) that secrete antibodies, which then circulate in the blood and other body fluids.  Blood serum which contains antibodies raised in response to a specific antigen constitutes an antiserum. Antibodies help to neutralise pathogens and antibody bound in this way may activate the complement system or label pathogens for uptake and destruction by macrophages.

Antiserum. The fluid component of clotted blood from an individual who has been exposed to a particular antigen. The serum may contain many antibodies each specific to various epitopes on the surface of the antigen.

Apoptosis. Form of cell death in which an internal death program is activated by the cell. It involves a characteristic pattern of DNA degradation by endogenous endonucleases and nuclear disintegration. Proliferating lymphocytes undergo high rates of apoptosis during development and during immune responses.

Atresia.  Embryological failure of formation of the lumen of a normally hollow viscus, or duct (e.g. biliary atresia).

Autosome. One of the chromosomes present as two similar versions in a diploid cell (i.e. any chromosome which is not a sex chromosome).
Autosomal dominant. A pattern of Mendelian inheritance whereby an affected individual possesses one copy of a mutant allele and one normal allele. (In contrast, recessive diseases require that the individual have two copies of the mutant allele.) Individuals with autosomal dominant diseases have a 50-50 chance of passing the mutant allele and hence the disorder onto their children.
Base pair. Two bases which form a "rung of the DNA ladder." A DNA nucleotide is made of a molecule of sugar, a molecule of phosphoric acid, and a molecule called a base. The bases are the "letters" that spell out the genetic code. In DNA, the code letters are A, T, G, and C, which stand for the chemicals adenine, thymine, guanine, and cytosine, respectively. In base pairing, adenine always pairs with thymine, and guanine always pairs with cytosine.

Beta sheet. A secondary structure motif of proteins, involving hydrogen bonds between atoms of the peptide bonds of adjacent linear stretches of sequence arranged in parallel or antiparallel. See also alpha helix.

Candidate gene. A gene, located in a chromosome region suspected of being involved in a disease, whose protein product suggests that it could be the disease gene in question.
cDNA library. A collection of DNA sequences generated from mRNA sequences. This type of library contains only protein-coding DNA (genes) and does not include any non-coding DNA.
Centromere. Part of the divided chromosome containing little or no "information" DNA.  At mitosis it is concerned with attachment (via the kinetochores) to the mitotic spindle.

Chorionic villus sampling. A method of obtaining fetal material for prenatal diagnosis. The chorionic villi are part of the placenta which is genetically fetal tissue; a small sample can be biopsied under guidance of ultrasound imaging and analysed for genes or enzymes.

Chromatids. At the beginning of mitosis each condensed chromosome is seen to be composed of duplicate strands joined at their centromeres. Each strand is a chromatid.

Chromosomes. Nuclear structures containing the DNA in which most of the cell's hereditary information is encoded. The packaging of DNA into chromosomes involves proteins called histones.  In eukaryotes the full complement of information (the genome) is divided between several chromosomes. In prokaryotes it is contained within a single, circular structure.

Clone of cells. A number of identical cells which have arisen by cell division from a single precursor cell.
Codon. Three bases in a DNA or RNA sequence which specify a single amino acid.
Congenital. Any trait or condition that exists from birth.

Degeneration.  Disorder, not otherwise classified, characterised by loss of structural and functional integrity of an organ or tissue.

Diploid. Containing two complete sets of chromosomes.

Dysplasia.  Abnormal growth and differentiation of a tissue; in epithelia, often a feature of the early stages of neoplasia.

Dystrophy.  Abnormal development or degeneration of a tissue (e.g. muscular dystrophy, dystrophic calcification).
Electrophoresis. The process in which molecules (such as proteins, DNA, or RNA fragments) can be separated according to size and electrical charge by applying an electric current to them. The current forces the molecules through pores in a thin layer of gel, a firm jelly-like substance. The gel can be made so that its pores are just the right dimensions for separating molecules within a specific range of sizes and shapes. Smaller fragments usually travel further than large ones. The process is sometimes called gel electrophoresis.
Exon. The region of a gene that contains the code for producing the gene's protein. Each exon codes for a specific portion of the complete protein. In some species (including humans), a gene's exons are separated by long regions of DNA (called introns or sometimes "junk DNA") that have no apparent function.
Fc. Stands for Fragment crystalline and is a part of the immunoglobulin molecule which is the same in structure for all members of that class of immunoglobulins.

Genotype.  1. Genetic constitution of an individual; 2. Classification of organisms according to their genetic characteristics (contrast with serotype).
Genetic marker. A segment of DNA with an identifiable physical location on a chromosome and whose inheritance can be followed. A marker can be a gene, or it can be some section of DNA with no known function. Because DNA segments that lie near each other on a chromosome tend to be inherited together, markers are often used as indirect ways of tracking the inheritance pattern of a gene that has not yet been identified, but whose approximate location is known.
Germ cells.  Cells giving rise to gametes (sperm or ova) and thus contributing to heredity. Gametes are haploid and capable of uniting with corresponding cell from opposite sex. The majority of cells in the body do not have this property and are known as somatic cells.
Haploid. Possession of a single set of chromosomes (e.g. in a gamete).
Haploinsufficiency. A situation in which the protein produced by a single copy of an otherwise normal gene is not sufficient to assure normal function.

Heterozygous. Possessing two different forms of a particular gene, one inherited from each parent.
Homologous recombination. The exchange of pieces of DNA during the formation of eggs and sperm. Recombination allows the chromosomes to shuffle their genetic material, increasing the potential of genetic diversity. Homologous recombination is also known as crossing over.
Homozygous. Possessing two identical forms of a particular gene, one inherited from each parent.
Hyperplasia.  Enlargement of an organ, or a tissue within it, due to an increase in the number of cells.

Intron. A noncoding sequence of DNA that is initially copied into RNA but is cut out of the final RNA transcript.
Karyotype. The number and morphological characteristics of the chromosomes of a cell. In the diploid somatic cells of an individual the karyotype is constant. Individual chromosomes at metaphase are recognised by their relative size and shape, and by the characteristic banding due to certain stains.

Linkage. The association of genes and/or markers that lie near each other on a chromosome. Linked genes and markers tend to be inherited together.
Locus. The place on a chromosome where a specific gene is located, a kind of address for the gene. The plural is "loci," not "locuses."
LOD score. A statistical estimate of whether two loci are likely to lie near each other on a chromosome and are therefore likely to be inherited together. A LOD score of three or more is generally taken to indicate that the two loci are close.
Malformation.  Congenital structural abnormality of the body.

Meiosis. The process of division that reduces a diploid chromosome number to the haploid amount present in germ cells (ova and sperm).
Mendelian inheritance. Manner in which genes and traits are passed from parents to children. Examples of Mendelian inheritance include autosomal dominant, autosomal recessive, and sex-linked genes.
Microsatellite. Repetitive stretches of short sequences of DNA used as genetic markers to track inheritance in families

Mitosis. The process of division that maintains the same (diploid) chromosome number in the progeny as in the parent cell. 

Mutation.  Alteration in the base sequence of DNA, possibly resulting in the synthesis of an abnormal protein product; often an early stage in carcinogenesis.

Nucleus. The organelle in eukaryotic cells which contains the genetic material. DNA is complexed with proteins as chromatin, and the nucleus also contains one or more nucleoli (singular nucleolus) which are the sites of ribosome assembly. The nucleus is surrounded by a double membrane structure called the nuclear envelope within which are nuclear pores 
Nucleotide. One of the structural components, or building blocks, of DNA and RNA. A nucleotide consists of a base (one of four chemicals: adenine, thymine, guanine, and cytosine) plus a molecule of sugar and one of phosphoric acid.

Oncogene.  A mutated gene expressed in tumours and responsible for their autonomous growth.

Pathogenesis.  Mechanism through which the cause (aetiology) of a disease produces the clinicopathological manifestations.

Phenotype. The observable traits or characteristics of an organism, for example hair color, weight, or the presence or absence of a disease. Phenotypic traits are not necessarily genetic.
Polymorphism. The occurrence together in the same population of more than one allele or genetic marker at the same locus with the least frequent allele or marker occurring more frequently (conventionally 1%)  than can be accounted for by mutation alone.

Promoter. The part of a gene that contains the information to turn the gene on or off. The process of transcription is initiated at the promoter.
Recessive. A genetic disorder that appears only in patients who have received two copies of a mutant gene, one from each parent.
RFLP. Genetic variations at the site where a restriction enzyme cuts a piece of DNA. Such variations affect the size of the resulting fragments. These sequences can be used as markers on physical maps and linkage maps.
Sense/antisense. Words describing the two complementary strands of DNA. The sense strand is the one that corresponds to the mRNA produced and translated into protein. It is thus the antisense strand which directs RNA synthesis during transcription, but nevertheless by convention it is always the sense strand which is given for a gene sequence. They can alternatively be described as coding and non-coding strands.
Sickle cell. A red cell that is sickle-shaped or crescent-shaped. Typical of the genetic disease sickle cell anaemia.
SNP. Common, but minute, variations that occur in human DNA at a frequency of one every 1,000 bases. These variations can be used to track inheritance in families. SNP is pronounced "snip".
Somatic cells. All the cells of the body other than germ cells.
Southern blot. A technique used to identify and locate DNA sequences which are complementary to another piece of DNA called a probe.

Syndrome. The group or recognizable pattern of symptoms or abnormalities that indicate a particular trait or disease.
Transcription. Decoding a DNA sequence of a gene to RNA, by a process involving base pairing. It is initiated by a DNA region called the promoter, and this is regulated by transcription factors which control which genes are transcribed. The initial transcript is an exact copy of the DNA (except for but the introns which do not code for protein are removed by splicing so that the final messenger RNA (mRNA) consists of exons spliced together.

Translation. The process by which mRNA directs the synthesis of a protein. Nucleotides are read in successive 3-letter codons which each represent an amino acid according to the genetic code. These start with an initiation codon which is always AUG (coding for Methionine). The chain ends when a stop codon is reached. Translation is carried out on ribosomes using amino acids which are attached to transfer RNA (tRNA) molecules. 

Translocation.  Exchange of chromosomal segments between one chromosome and another.

Trisomy.  Presence of three copies of a particular chromosome in otherwise diploid cells (e.g. trisomy 21, in which there are three copies of chromosome 21, is a feature of Down’s syndrome).
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