Unit 2: Body Systems, Genetics, Microorganisms and Health

2.4 Genome, chromosomes, DNA and genetics
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2.4 Genome, chromosomes, DNA and genetics

Can you describe the genome as the entire genetic material of an organism;

Chromosomes

Can you identify and describe chromosomes as genetic structures occurring in

functional pairs in the nucleus of cells, except gametes and bacteria?

Genes and alleles

Can you identify and describe genes and alleles as sections of chromosomes made up
of short lengths of DNA that operate as functional units to control characteristics

and demonstrate understanding that alleles are different forms of the same gene;

DNA structure

Can you demonstrate knowledge and understanding of the structure of DNA,

including:

e aphosphate and sugar (deoxyribose) backbone with interlinking bases to form
a double helix;

e base pairing rules and the unique nature of an individual's DNA; and

o the link be’rWeen the DNA code and the build-up of amino acids in the
correct sequence to form protein: the base triplet hypothesis

(transcription and translation not required). and

Cell division

Can you demonstrate knowledge and understanding of mitosis as part of the cell

cycle, limited to cell growth and cell division, which allows organisms to:

e grow;

e replace worn out cells; and




e repair damaged tissue.

Mitosis

Can you outline mitosis as the exact duplication of chromosomes producing daughter
cells that are genetically identical to parent cells and clones (names of phases and

details of DNA replication not required);

Meiosis

Can you demonstrate knowledge and understanding of meiosis as reduction division
(one cell producing four genetically different, haploid daughter cells) and as a
process that, through independent assortment, reassorts the chromosomes fo

provide variation (crossing over and the stages of meiosis are not required);

Genetic diagrams and terminology

Can you demonstrate knowledge and understanding of and interpret genetic diagrams
consisting of a single characteristic controlled by a single gene with two alleles

(monohybrid cross) in plants, animals and humans, including:

o dominant and recessive alleles:

+ genotype, phenotype, gamete and offspring ratios, percentages and
probabilities;

o homozygous and heterozygous genotypes;

o Punnett squares to defermine genotype frequencies;

o test (back) crosses to determine an unknown genotype: and

e pedigree diagrams;

The X and Y chromosomes

Can you demonstrate knowledge and understanding of how sex is determined in

humans; and

Genetic conditions

Can you demonstrate knowledge and understanding of and explain the inheritance of

these genetic conditions:

o haemophilia;
o cystic fibrosis;

e Huntington's disease; and




e Down's syndrome.

Genetic screening

Have you explored the increasing understanding of the human genome and evaluate

associated ethical issues of genetic screening, including:

who decides who will be tested;

o benefits and risks of amniocentesis compared to blood tests;

e the dilemma for carriers of genetic conditions after a test that diagnoses
abnormalities; and

« making genetic information available to wider society, for example insurance

companies; and

Genetic engineering

Can you demonstrate knowledge and understanding of genetic engineering as a
process that modifies the genome of an organism to infroduce desirable

characteristics, including:

the basic techniques used to produce human insulin for treatment of

diabetes (transfer of a human insulin gene into a plasmid of a bacterial
cell to form a genetically modified bacterium that can then be cultured in
a fermenter to produce human insulin);

e using restriction enzymes to produce ‘sticky ends’ ;

e the need for down streaming (extraction, purification and packaging) to
produce a pure form of insulin that can be used fo freat diabetes: and

o the advantages of producing human insulin and other products by this

method.
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