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3 Catalase is an enzyme that breaks down hydrogen peroxide lnslde cells. Red blood cells contain

catalase.
Some dogs have an inherited condition in which catalase is not praducad This condition ls known Y
as acatalasia and it is caused by a mutation in the gene for catalase. IV(I)UII.( Q3 Mark scheme
arl
(a) Define the terms gene and gene mutation. . (a) gene a length of DNA that codes for a protein ;
o lenadh of DNA “hot dov Roy 3(a) R chromoso.me/moleculg of/genome
gene - 3 fisssass 2 LA S gene mutation a change in base sequence of DNA ;
........ e R R S R 2 marks
gene mutation... 2. C-\'\Q“%?- 0. base %?.-.%‘-N".f‘..... of DNA: (b)(i) 1Bb;
i 2 bb ;
[ [ R — prsseasaasgan adsnsaninnrnnrnns - PR VP gensinass ) 3 Bb ; 3 marks
’ [2 (b)(ii) (Bb x bb)
B,b+b,(b);
(b) A geneticist was asked to investigate the inheritance nf-ac‘atalaéia in dogs. 3(b) (i)
9 Ias0 - : male gametes
The normal allele is represented by B and the mutant allele is represented by b. . B b
The geneticist made thie diagram in Fig. 3.1 to show the inheritance of acatalasia in a family fernale b Bb bb
-of dogs. The shaded symbols indicate the dogs with acatalasia. B v . . gametes (b) (Bb) (bb)
. . & BB Bb
D__O . b 8o bbb offspring genotypes Bb and bb ;
’ ) A heterozygous and homozygous recessive
| : Dnormal male 3(b)(ii)
: B offspring phenotypes normal/carrier and acatalasia ;
\ _ O normal female 3 marks
| | male with. acatalasia (b)(iii) | test (cross) ; 1 mark

O female with acatalasia
. i, o -
’ S 3(b)(iii)
Fig.314 © . BB bb

() State the genotypes of the dogs identiied as 1, 2 and 3 in Fig. 3.1, b Bo bbo
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(ii) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

Your
dog 4 dog 5 Mark Q3 Mark scheme
i (a) gene a length of DNA that codes for a protein ;
PR e o TR 3(a) R chromosome/molecule of/genome
P BoAmes -4 hb gene mutation a change in base sequence of DNA ;

2 marks

(b)(i) 1Bb;

+ 2 bb ;

i ; '
G 3Bb; 3 marks

(b)(i) | (Bb x bb)

Punnett square B b+b,(b):
@)~ 3(b)i)
L) &) male gametes
T B b
Ry 4 =" o W femal b Bb bb
\19/; novmal [octalatial emale
] gametes (b) (Bb) (bb)
. I
' Bb b’t‘ N offspring genotypes Bb and bb ;
\~=/ novmal jactalasay A heterozygous and homozygous recessive
| 3(b) i)
offspring phenotypes normal/carrier and acatalasia ;
; Bb, bb 3 marks
OO QONOLYPRE. -..cociimonsonismsins Sesiwensiniaissiniaiaiuensnssamnns s s
offspring phenotypes......... r\(,wmc\k,af—tcxkas'.a ........................... [3] (b)(iii) | test (cross) ; 1 mark

(iii) State the name given to the type of cross that you have completed in (b){ii).
test coross-

3(b)(iii)

[Total: 9]
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3 Catalase.is an enzyme that breaks down hydrogén peroxide inside cells. Red blood-cells contain

catalase:
Some-dogs have an inherited condition in which.catalase is not produéed; ‘This condition is known. Your
as acadtalasia and:it is caused by a mutation in'the.gene for catalase. : Marik Q3 Mark scheme
(a) Define the terms gene and gene mutation. (a) gene a length of DNA that codes for a protein ;
3(a) R chromosome/molecule of/genome
gene mutation a change in base sequence of DNA ;
2 marks
(b)(i) 1Bb;
2bb;
3Bb; 3 marks
) [2) (b)(ii) (Bb x bb)
i ‘ . o B,b+b,(b);
(b) -A génetic'ii:t was asked to-investi’gat-e' lhe'lnhe.'rilancé of acatalasia in dogs. S(bl(i)
v - ' - _ male gametes
The normal allele is représented by B and the mutant allele is represented by b. B b
The geneticist made the-diagram i Fig, 3.1 fo show the inheritance of acatalasia In a family female b Bb bb
of dogs. The shaded symibols indicate the dogs with acatalasia. gametes (b) (Bb) (bb)
O - e o offspring genotypes Bb and bb ;
o 4 A . A heterozygous and homozygous recessive
i Dnbrmal male 3(b)(ii)
_,@ . _ offspring phenotypes normal/carrier and acatalasia ;
. i - O normal female 3 marks
‘ " | o ’.rlna|e with acatalasia_ (b)(iii) | test (cross) ; 1 mark

3(b)(iii)

Fig. 3.1

(i) State the genotypes of the dogs identified as 1, 2and 3 in F]'g. 3.1
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(ii) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

Your
dog 4 dog 8 Mark Qa3 Mark scheme .
(a) gene a length of DNA that codes for a protein ;
parental phenotypes normgl has acatalasia 3(a) R chromosome/molecule of/genome
15 b gene mutation a change in base sequence of DNA ;

parental genotypes B A - s
2 marks

BT
+ 2 bb ,
Ghmens : 3Bb : 3 marks

2 (b)(i) | (Bb x bb)

Punnett square f»_{ 2 %) B,b+b,(b);
L Bh AL 3(b)(i)
male gametes
B b
female b Bb bb
gametes (b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

3(b)(ii)
offspring phenotypes normal/carrier and acatalasia ;
offspring genotypes.............. P) l’-’ .......................................................................... 3 marks
Offspring PRENOIYPBS. ........c.ccveeveeviieceereeseee e ST [3] (b)) test (cross) ; 1 mark
(iii) State the name given to the type of cross that you have completed in (b)(ii).

odlediNe | reeding (1]

3(b)(iii)

[Total: 9)
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3 Catalase is an enzyme that breaks down hydrogen peroxide inside cells. Red blood cells contain
catalase.

Some dogs have an inherited condition in which catalase is not preduced. This condition is known
as acatalasia and it is caused by a.mutation in the gene for catalase.

(a) Define the-terms gene and gene mutation.

gen..“.ﬁéa&ums..&ra.n%?mﬁe&.éﬁm...@mm.,.mfm}s........

gene mutston. . ZeaNE trans ported. fam.. paanks.....
.the,...‘ge{...a/ange:l ............. PO ................................... Pm ...................

(b) A geneticist was asked to investigate the inheritance of acatalasla_in dogs.
The normal allele is represented by B and the mutant allele is represented by b.

The geneticist made the diagram in Fig. 3.1 to show the inheritance of acatalasia in a family
of dogs. The shaded symbols indicate the dogs with acatalasia.

(HO
_ D normal male
_® é ' O normal female
% |:| male with acatalasia
() female with acatalesia

Fig. 3.1

e
ol

() State the genotypes of the dogs identified as 1, 2 and 3 in Fig. 3.1.

1 ..nos:ml..\.ﬁ'.}ﬁb\e .......................... -
2..mo\e..with. ccaalagior...... s
3 ‘.ama.‘..nmrma!.-.ﬁamﬂl& ....................................................................... 3

Select
page

Your

m wooie. [N

Mark Qa3 Mark scheme
(a) gene a length of DNA that codes for a protein ;
3(a) R chromosome/molecule of/genome
gene mutation a change in base sequence of DNA ;
2 marks
(b)(i) 1Bb;
2 bb ;
3Bb; 3 marks
(b)(ii) (Bb x bb)
B.b+b, (b,
3(b)(i)
male gametes
B b
female b Bb bb
gametes (b) (Bb) (bb)
offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive
3(b)(ii)
offspring phenotypes normal/carrier and acatalasia ;
3 marks
(b)(iii) | test (cross) ; 1 mark
3(b)(iii)
EXAMINER MARK
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(ii) The geneticist crossed dog 4 with dog 5. Approximately half of the offspring had
acatalasia and half the offspring did not have acatalasia.

Complete the genetic diagram to show how this is possible.

dog 4 dog 5
parental phenotypes normal has acatalasia

parental genotypes

weden denfy

Punnett square

@[55

i

4
OG- GONOIDOS o Yeuess o o mor s oo S T T T T T B R TR AT
offspring PHEnotyPES. 5. e 3]

(iif) State the name given to the type of cross that you have completed in (b){ii).

_Punne.ﬁ____fs(-f,xmc_ef ............................................................................... 0

[Total: 9]

3(a)

3(b)(i)

3(b])(ii)

3(b)(iii)

Select
page

Your
Mark

)

m wooie. [N

gene a length of DNA that codes for a protein ;
R chromosome/molecule of/genome
gene mutation a change in base sequence of DNA ;

Mark scheme

2 marks
(b)(i) 1Bb;
2 bb ;
3Bb; 3 marks
(b)(ii) (Bb x bb)
B,b+b,(b);
male gametes
B b
female b Bb bb
gametes (b) (Bb) (bb)

offspring genotypes Bb and bb ;
A heterozygous and homozygous recessive

offspring phenotypes normal/carrier and acatalasia ;
3 marks

(b)(iii)

test (cross) ; 1 mark
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