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module 2
All the bullet points in this handout have been awarded a mark on A level mark schemes at some stage. This handout shows the level of information you must give in your answers and what the examiners are looking for. As the number of AS exams completed increases I will add to the document making it a better resource to revise from.

How the structure of DNA is related to its function

· sugar – phosphate backbone gives strength;

· coiling gives compact shape;

· sequence of bases allows information to be stored;

· long molecule stores large amount of information;

· information can be replicated exactly because of complementary base pairing;

· (double helix protects) weak hydrogen bonds/double helix makes molecule stable/prevents code being corrupted;

· Weak hydrogen bonds/chains can split for replication/transcription.

Differences between trna and mrna
· tRNA short chain versus mRNA long chain

· tRNA clover leaf shape versus mRNA straight chain

· tRNA folded versus mRNA straight

· tRNA fixed length versus mRNA variable length

Protein synthesis

· mRNA is formed from DNA;

· by transcription involving complementary base pairing;

· mRNA leaves the nucleus and associates with a ribosome in the cytoplasm;

· where codons on mRNA attach to anticodons on tRNA;

· specific amino acid are attached to the tRNA molecules;

· peptide bonds form between the amino acids and a polypeptide chain is formed.

Mutations

· change in code/base sequence;

· detail e.g. substitution/addition/deletion;

· of base(s);

· different amino acid(s) inserted into protein/polypeptide.

Mitosis

· Chromosomes become shorter/condense/coiling

· Nuclear membrane disappears

· Spindle formation

· The chromosomes arrange on equator of the spindle

· Centromeres attach to spindle;

· Centromeres divide;

· Chromatids pulled apart;

· Role of spindle fibres/kinesin motors

· Chromatids moved to opposite poles

· Uncoiling/elongation;

· (DNA) replication;

· formation of another chromatid

Reasons why eggs are larger than sperm

· Larger amount of food can be stored;

· For development of embryo

Structure of egg
· Cytoplasm of egg contains yolk/food stores

· Needed for nourishment/development of (embryo/zygote)

Vegetative reproduction
· Producing identical plants from a part of a plant/asexual reproduction/cloning

Genetic engineering
· Cells disrupted to remove DNA;

· Endonuclease/restriction enzyme cuts DNA removing gene;

· Reference to specificity;

· Reference to sticky ends;

· Plasmid cut;

· With (same) endonuclease;

· Use of ligase;

· Treatment of recipient bacteria to make them accept plasmid eg heat shock

Polymerase chain reaction (PCR)

· heat (to about 90°C)

· primers/short nucleotide chains/RNA added

· individual (DNA) nucleotides then added by (DNA) polymerase

· provides multiple copies of a DNA fragment;

· eg to analyse in forensic detection.

Electrophoresis and autoradiography

· Current switched on/fragments move due to electrical attraction;

· Several hours to run;

· DNA transferred to nylon membrane/ ‘southern blot’;

· (wrapped) photographic film placed on gel;

· film developed/radioactivity darkens film.

How gene probes work
· Probes will attach to fragments

· Radioactivity/autoradiography will make fragments visible

· Probes attach only to fragments with complementary base pairs

· Only these will be radioactive/show up on film

Genetic engineering for expressing proteins in sheeps milk

· gene identified;

· removed from human DNA using endonuclease;

· detail eg sticky ends;

· same endonuclease;

· used to cut plasmid;

· role of ligase;

· combined with promoter sequence;

· gene/DNA (+ promoter sequence) injected into nucleus of fertilised sheep egg;

· detail eg micropipette;

· embryo inserted into sheep uterus;

· enzyme obtained from sheep milk.

Ethical considerations of genetic engineering

“We should not play God” and “more profits” will not be given a mark without a good explanation.

Pros and cons of using embyonic cells
Pros

· Embryo cells can develop into any type of tissue

· Easier to use embryo cells than to extract cells from a person

· Cells/DNA would replicate in patient during mitosis

· Permanent cure/one treatment might be sufficient/no need for continued medication

· Likely to be safer than implants from animals

· Since these may contain ‘new’ viruses

· Only body cells implanted, therefore germline would not be affected

· Less danger of damage to other cells

Cons

· Effects of introduction might not be fully understood/long term effects unknown

· Religious/ethical issue explained eg embryo has potential for development to person therefore could be regarded as murder/’embryo rights’

· (allow reference to antibiotic resistance passed on to microbes)

· (‘we should not play God’ neutral, no mark) (reject references to evolutionary effects)

Protein Synthesis

· Sequence of bases is the code;

· DNA strands separate/Hydrogen bonds break;

· Producing mRNA/scription (linked to mRNA production);

· Role of RNA polymerise;

· Complementary base pairing;

· mRNA attaches to ribsome/rER;

· tRNA bring amino acid;

· anticodons of tRNA complementary to condons on mRNA/ translation;

· amino acids join by peptide bonds/condensation reaction;

DNA replication (semi conservative replication)

· DNA strands separate/hydrogen bonds are broken (a labelled diagram could show this);

· Each strand forms a template/is copied/one new strand and one old ( a labelled diagram could show this);

· Complementary base pairing;

















