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Chromosomes, genes and DNA

m A gene is a length of DNA that

a gene
codes for one
one made of m protein
RN = An allele s an
alternative form of a gene. For
nucleus chromosome DNA example, a gene for eye colour
(chromosomes) (double helix) ’

may have a brown allele and a
blue allele.
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Sex determination

m [he 23rd pair are the sex

h - XX
mother XX X father XY caromosomes -

in a female, XY in a male.
father X Y m An egg always carries an X. A
X XX | Xy 1:1 sperm carries eit’her an X or a

_ Y, so the father’'s gamete

. girls (XX, purple) decides the sex.

= X | XX XY boys (XY, blue) m The cross XX x XY gives XX,
e XY, XX, XY — a 50% chance

either way, for every
pregnancy.
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Making a protein

~—~_mRNA copy
/'\

nucleus:

gene (DNA)

ribosome

amino acids
joined into a
protein

A gene'’s base sequence

sets the amino-acid order. But the
gene stays in the nucleus

and proteins are made in the

cytoplasm , SO messenger
RNA RNA carries the
message out.
= mRNA RNA copies the
gene
m a ribosome reads it

m amino acids join into the
protein
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What the gene actually controls

The bases carry the The ribosome reads the mRNA'’s bases three at a time
order and joins amino acids in the matching order.

Enzymes , membrane carriers, and receptor pro-
Which proteins teins for neurotransmitters — so con-

trolling proteins controls the whole cell.

Same genes, different  Nearly every body cell holds the same genes, but each one only
job expresses (switches on) the genes it needs.

A gene is an instruction for one protein. Everything a cell can do, it does because of a protein
it made.
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Mitosis vs meiosis

mitosis @<@ 2 identical cells m mitosis -2
th, i diploid: full set ) ) . .
(growth, repair) @ (diploid: full set) identical diploid cells;
growth & repair

meiosis m 4 different gametes = n.leIOSIS ] -4
(makes gametes) @ m (haploid: half the set) different haploid

(1) gametes
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Exercises 2.1:2.3

2.1 Define a gene.

2.2 State the sex chromosomes of a human female.

2.3 State the difference between a genotype and a phenotype.
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Exercises 2.1:2.3

2.1 Define a gene. 1]

2.1

o a gene is a length of DNA that codes for one protein

2.2 State the sex chromosomes of a human female. 1]

2.2

e a human female has sex chromosomes XX

2.3 State the difference between a genotype and a phenotype. 2]

2.3

« genotype: the alleles an organism carries
o phenotype: the observable characteristic those alleles produce
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Exercises 2.4-:2.5

2.4 State what is meant by homozygous recessive, and give an example using the symbols
T and t. 2]

2.5 Give the probability that a child is male, and explain your answer. 2]
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Exercises 2.4:2.5

2.4 State what is meant by homozygous recessive, and give an example using the symbols
T and t. 2]

24

« homozygous recessive: both alleles are the recessive form
e e.g. tt, which would give a short plant

2.5 Give the probability that a child is male, and explain your answer. 2]

2.5

« probability 5 or 50%
e a sperm carries X or Y in equal numbers, so either is equally likely
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Exercise 3.1

3.1 An allele is:

D A a whole chromosome
B an alternative form of a gene
C a protein
D a ribosome



IGCSE Biology
Exercise 3.1

3.1 An allele is:

D A a whole chromosome
B an alternative form of a gene
C a protein
D a ribosome

3.1B

o an allele is an alternative form of a gene

o A is a chromosome; C is the product; D is a cell structure
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Exercise 3.2 (a)

3.2 The sex of a baby is determined at fertilisation.

(a) Explain why the sperm, not the egg, determines the sex.



IGCSE Biology
Exercise 3.2 (a)

3.2 The sex of a baby is determined at fertilisation.
(a) Explain why the sperm, not the egg, determines the sex.

(a)

o the egg always carries X; the sperm carries X or Y
e so XX or XY depends on the sperm
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Exercise 3.2 (b)

3.2 The sex of a baby is determined at fertilisation.

(b) State the ratio of males to females this produces.
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Exercise 3.2 (b)

3.2 The sex of a baby is determined at fertilisation.

(b) State the ratio of males to females this produces.

(b)

e Tatiol : 1
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Exercise 3.3

3.3 Explain how the base sequence of a gene determines the protein made.
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Exercise 3.3

3.3 Explain how the base sequence of a gene determines the protein made.

3.3

o the base sequence sets the order of amino acids
o that gives the protein its shape, which decides its job



IGCSE Biology
Exercise 3.4 (a)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(a) State the genotypes of a homozygous black mouse and of a brown mouse.
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Exercise 3.4 (a)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).
(a) State the genotypes of a homozygous black mouse and of a brown mouse.

(a)

e homozygous black: BB
o brown: bb
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Exercise 3.4 (b)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(b) A homozygous black mouse is crossed with a brown mouse. Draw the genetic diagram
and give the genotypes and phenotypes of the offspring. (4]
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Exercise 3.4 (b)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(b) A homozygous black mouse is crossed with a brown mouse. Draw the genetic diagram
and give the genotypes and phenotypes of the offspring. (4]

e parents BB x bb

o gametes all B and all b

 all offspring Bb

o all black, because B is dominant
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Exercise 3.4 (c)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(¢) Two of the offspring from part (b) are crossed with each other. Give the expected
phenotype ratio, showing your working. (4]
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Exercise 3.4 (c)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(¢) Two of the offspring from part (b) are crossed with each other. Give the expected
phenotype ratio, showing your working. (4]

o parents Bb x Bb

o gametes B and b from each

« offspring BB, Bb, Bb, bb

e phenotype ratio 3 black : 1 brown
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Exercise 3.4 (d)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(d) A black mouse is crossed with a brown mouse and produces some brown offspring.
Deduce the genotype of the black parent, and explain your reasoning. (3]
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Exercise 3.4 (d)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(d) A black mouse is crossed with a brown mouse and produces some brown offspring.
Deduce the genotype of the black parent, and explain your reasoning. (3]

(d)

o the black parent must be Bb (heterozygous)
e a brown offspring is bb and got a b from each parent
e so the black parent carries a b as well as B
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Exercise 3.4 (e)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).

(e) Explain why the sperm, and not the egg, determines the sex of a human baby. 2]
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Exercise 3.4 (e)

3.4 In a species of mouse, black fur (B) is dominant to brown fur (b).
(e) Explain why the sperm, and not the egg, determines the sex of a human baby. 2]

(e)

o every egg carries X, so the egg cannot vary
e a sperm carries X or Y, which decides XX or XY



