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Answer all the questions.

Fig. 1.1 is a flow diagram showing the main stages involved in making cheese. The starting material
is milk, which contains the protein, casein.

(@) (i)

© OCR 2010

milk is heated to 72°C
for 15 seconds
(pasteurisation)

h 4

milk is cooled and kept
at 30°C for the next two
stages

A4

bacterial starter culture
added

4

rennin converts soluble
casein protein to soluble
paracasein

\ 4

paracasein reacts
with calcium ions to
form insoluble calcium
paracaseinate (curds)

h 4

solid curds are separated
from liquid and pressed
and matured to make
cheese

Fig. 1.1

Explain why making cheese can be described as a biotechnological process.
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(ii) Suggest two benefits of the pasteurisation stage.

(b) (i) Rennin is a protein that can be obtained from the stomach lining of calves. It is used in

the cheese-making process in the ratio one part rennin to 10000 parts milk.

Suggest what type of protein rennin is and explain how a very small quantity of rennin is
able to convert a large quantity of milk.

...................................................................................................................................... [3]
(ii) Rennin could, in theory, be immobilised for use in cheese-making.
List two potential advantages of this.
L PP PPPPTPP
2 ettt eeeeteeeeeteeeeteeeeeteeeateeeaaseeeetteeaaseeeabeeeateeeanteee ettt eanaeeeateeeanteeeanreeeanneeennreas [2]
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(c) Rennin can now be made by genetically modified microorganisms.
Ouitline the process by which bacteria can be genetically modified to produce rennin.

/ In your answer, you should make clear how the steps in the process are sequenced.

[Total: 17]
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Four different eye pigments in the fruit fly, Drosophila melanogaster, are made from the amino acid
tryptophan. A simplified metabolic pathway of pigment production is shown in Fig. 2.1.

Three different gene loci control the pathway. Each locus has two alleles. These alleles are V or v,
C or c and B or b, as shown in Fig. 2.1.

amino acid

tryptophan
\
intermediate
compound 1
C
v intermediate
¢ compound 2
B
l\
¥ ¥
vermillion cinnabar brown red
pigment pigment pigment pigment
Fig. 2.1
(@) (i) Using the information in Fig. 2.1, deduce the phenotypes of flies with the following
genotypes:
genotype phenotype
VIV C B e e e
VUV C C BB e e e e e e e naraees
YA e = ] = USSR [3]

(ii) State the term that is applied to this type of gene interaction.

(iii) Explain how the products coded for by the genes interact to give the different pigments.

©OCR 2010 Turn over
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(b) A mutation in another gene at another locus in Drosophila gives rise to white-eyed flies. The
red eye allele of this gene (R) is known to be dominant to the white eye allele (r).

A student crossed a red-eyed fly with a white-eyed fly, expecting to get an F1 generation of
red-eyed flies. In fact, the results were as shown in Table 2.1.

Table 2.1

phenotype of fly number of offspring

red-eyed female 27
red-eyed male 0
white-eyed female 0
white-eyed male 23

(i) The student first suggested that the reason for there being red-eyed and white-eyed flies
in the offspring was that the red-eyed parent was heterozygous.

Explain why this cannot be the correct explanation for the results shown in Table 2.1.

(ii) In Drosophila, the males are the heterogametic sex, possessing two different sex
chromosomes, X and Y.

Draw a genetic diagram to show how the results shown in Table 2.1 could have been
produced.

Parental genotypes .o e

GaAME S e

Figenotypes i
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(iii) The chi-squared (x2) test can be used to analyse the results in Table 2.1.

© OCR 2010
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The expected ratio of red-eyed females to white-eyed males is 1:1.

Use Table 2.2 to calculate a value for chi-squared ().

Key to symbols:

—E)2
)(2=2u df=n-1 = =‘sumof ...

df = degrees of freedom

n = number of classes

O = observed value

E = expected value

Table 2.2
_E)\2
ﬁhenotype of o E O-E (O —E)2 (O-F)
y E

red-eyed
female
white-eyed
male

Use your calculated value of x2 and the table of probabilities shown in Table 2.3 to test
the significance of the difference between the observed and expected results.

State your conclusion in the space below.

Table 2.3
degrees of probability, p
freedom 0.90 0.50 0.10 0.05
1 0.02 0.45 2.71 3.84
2 0.21 1.39 4 .61 5.99
[076] o] (V1] o) o HNUTTUUTTR ST

[Total: 16]
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(@) The fruit fly, Drosophila melanogaster, the zebra fish, Danio rerio, and the mouse, Mus
musculus, have all been used by scientists to find out more about how genes control
development in all animals, including humans. They are described as ‘model organisms’.

(i) Suggest why information gained from studying such model organisms can be applied to
humans.

(ii) Suggest two characteristics that researchers should look for when choosing an organism
for research into how genes control development.

(b) Fig. 3.1 and Fig. 3.2, on the insert, show the heads of two Drosophila fruit flies.

Fig. 3.1 shows a normal wild type fly.
Fig. 3.2 shows a mutant fly.

(i) Name the type of microscope used to take the two pictures.

© OCR 2010
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(c) Describe how the information coded on genes is used to synthesise polypeptides and how
these polypeptides control the physical development of an organism.

/ In your answer, you should consider both the synthesis of polypeptides and their
roles.

[Total: 16]
©OCR 2010 Turn over
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Fig. 4.1 shows a junction between two neurones where the neurotransmitter is dopamine.
Fig. 4.2 shows a neuromuscular junction.

Key:

O vesicle containing neurotransmitter
OA receptors for neurotransmitter
AChE acetylcholinesterase

MAO  monoamine oxidase

&

OOOOQQ

P—~_A_p— |AChE

Fig. 4.1 Fig. 4.2

(@) Complete Table 4.1 below to compare the structure and function of the dopamine synapse
and the neuromuscular junction.

Table 4.1

similarity difference

structure

function

[4]

© OCR 2010



11

(b) The sequence of events at a dopamine synapse is given below:
e dopamine molecules bind to the protein receptors on the postsynaptic membrane and
trigger a response
e dopamine leaves the receptors and moves back into the presynaptic neurone

* some dopamine is repackaged into vesicles
e some dopamine is broken down by the enzyme monoamine oxidase (MAO).

Table 4.2 summarises the action of some drugs that affect dopamine synapses.

Table 4.2

drug action at synapse

phenothiazine binds to and blocks dopamine receptors

phenelzine acts as an inhibitor of MAO

amphetamine binds to and activates the dopamine receptor and
causes release of stored dopamine from vesicles

(i) Use the information in Table 4.2 to suggest which drug molecule could have a shape that
differs from that of the dopamine molecule. Give a reason for your answer.

(ii) Schizophrenia is a condition in which there is a higher than usual level of dopamine in
certain areas of the brain.

Suggest why phenothiazine is used to treat schizophrenia.

(c) DRD4 is a dopamine receptor in humans. The DRD4 receptor gene has a large number of
alleles, of which a single individual can only have two.

(i) Explain why one individual can only have two of the different alleles of the DRD4 gene.

(ii) Name a technique that would reveal differences in the lengths of the different forms of
the DRD4 receptor gene.

©OCR 2010 Turn over
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(d) Three alleles of DRD4 have the following alterations:
* asingle base-pair substitution
e a 21 base-pair deletion
e a 13 base-pair deletion.

Suggest which of the three mutations will have the most serious consequences for the
structure of the protein receptor. Give a reason for your choice.

(e) One allele of DRD4 has been found more frequently amongst individuals whose personality is
described as ‘novelty-seeking’ and whose behaviour tends to be exploratory and impulsive.

Suggest how this particular allele of the DRD4 receptor could have become common in the
human population.

[Total: 18]
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Sarawak is an area of tropical rainforest in south-east Asia. Logging has been allowed in 60% of
the forest.

A study was carried out into the effects of logging on the diversity of mammal species living in the
forest. An area of rainforest was sampled before logging, immediately after logging and then again
two years and four years after logging.

Before logging began, there were 29 mammal species and four years after logging there were 26
mammal species.

Table 5.1 shows the population densities of six groups of mammals before and after logging. Where

numbers were too small to measure the density, the species was recorded as “present”.

Table 5.1
mammal mean number of animals per km?

before immediately | two years after | four years after

logging after logging logging logging
marbled cat present 0 0 0
oriental small- present 0 0 0
clawed otter
giant squirrel 5 1 4 1
small squirrel 16 24 104 19
tree shrew 10 5 10 38
barking deer 3 1 10 present

(@) Marbled cats and otters are carnivores, while squirrels, shrews and deer are herbivores.

Use the information provided to choose the best word(s) or terms to complete the following

passage.

The rainforest ..., is a dynamic set of interactions between
populations of organisms and the abiotic environment. Energy flows from
....................................... , such as trees, f0 i

consumers, such as squirrels, and on to consumers such as cats and otters at higher
....................................... . The activities of decomposers contribute to the energy lost
fromthe ... component of the rainforest but decomposers allow

....................................... to be recycled. [6]

© OCR 2010
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(b) (i) Table 5.1 shows that the number of small squirrels increases initially, but then
decreases.

Explain, using your knowledge of factors affecting population growth, why the small
squirrel population in this rainforest does not increase in size indefinitely.

(ii) Describe, using the information provided, how species richness and species evenness

change in the rainforest by comparing the situation before logging and four years after
logging.

(c¢) (i) Suggest why marbled cats and oriental small-clawed otters became extinct in this area
but other mammals did not.

©OCR 2010 Turn over
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(ii) Outline three reasons for conserving biological resources, such as the rainforest in
Sarawak.

(d) Timber is produced sustainably in the United Kingdom.

Describe and explain the benefits of two management practices used in sustainable timber
production in a temperate country.

[Total: 20]
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6 (a) Plant responses to environmental changes are co-ordinated by plant growth substances
(plant hormones).

Explain why plants need to be able to respond to their environment.

(b) The following investigation was carried out into the effects of plant growth substances on
germination:

. a large number of lettuce seeds was divided into eight equal batches

. each batch of seeds was placed on moist filter paper in a Petri dish and given a different
treatment.

The different treatments are shown in Table 6.1. Each tick represents one of the eight batches

of seeds.
Table 6.1
treatment concentration of gibberellin (mol dm=3)
0.00 0.05 0.50 5.00
water e v v v
B abscisic acid v Ve v v

The batches of seeds were left to germinate at 25 °C in identical conditions and the percentage
germination was calculated.

Fig. 6.1 shows the results of this investigation.

100 o
A water
80 —

60
germination

) 4o

20

0 —f------m---s RELEELEEEE RREEECEERE x B abscisic acid
I I ]
0 0.05 0.5 5
concentration of gibberellin (mol dm-)
(log scale)

© OCR 2010 Fig' 6.1
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(i) Describe, with reference to Fig. 6.1, the effects of the plant growth substances on the
germination of lettuce seeds.

...................................................................................................................................... [4]
(i) Explain why all the lettuce seeds were kept at 25 °C.

...................................................................................................................................... [2]
(iii) State three variables, other than temperature, that needed to be controlled in the

investigation.

3 SRR

2SR

K PRSI [3]

[Total: 13]

END OF QUESTION PAPER

© OCR 2010



20
ADDITIONAL PAGE

If additional space is required, you should use the lined pages below. The question humber(s)
must be clearly shown.

OCR¥

RECOGNISING ACHIEVEMENT

Copyright Information

OCR is committed to seeking permission to reproduce all third-party content that it uses in its assessment materials. OCR has attempted to identify and contact all copyright holders
whose work is used in this paper. To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced in the OCR Copyright
Acknowledgements Booklet. This is produced for each series of examinations, is given to all schools that receive assessment material and is freely available to download from our public
website (www.ocr.org.uk) after the live examination series.

If OCR has unwittingly failed to correctly acknowledge or clear any third-party content in this assessment material, OCR will be happy to correct its mistake at the earliest possible
opportunity.

For queries or further information please contact the Copyright Team, First Floor, 9 Hills Road, Cambridge CB2 1GE.

OCR is part of the Cambridge Assessment Group; Cambridge Assessment is the brand name of University of Cambridge Local Examinations Syndicate (UCLES), which is itself a
department of the University of Cambridge.

© OCR 2010




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (ColorMatch RGB)
  /CalCMYKProfile (U.S. Sheetfed Uncoated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /CreateJDFFile false
  /Description <<
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [595.245 841.846]
>> setpagedevice


