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Human Biology

	Unit F224


	Weekly Learning Package – week 1

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Genetics in the 21st Century

	Outcomes:
	· explain the terms gene, allele, locus, phenotype, genotype, dominant and recessive; 

· explain, with reference to cystic fibrosis (CF), Huntington’s disease and phenylketonuria (PKU), how gene mutation may or may not lead to the inheritance of genetic disease; 




	Task
	Completed

	· Read pages 194 - 195
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Huntington’s disease is a genetic disease caused by an autosomal dominant allele. If, at fertilisation, both gametes carry the mutant allele, the resultant embryo will not develop. The homozygous dominant genotype is described as ‘lethal’. In some cases, Huntington’s disease symptoms do not appear until an individual is aged 30 or over.

 (a) Use a genetic diagram to calculate the probability of a child developing Huntington’s disease if both parents begin to show symptoms of the disease.

symbol for normal allele 

............................

symbol for Huntington’s allele
 ............................

parental genotypes 


............................ ............................

gametes



............................ ............................

children genotypes 


.........................................................................

children phenotypes 

.........................................................................
probability of child developing Huntington’s = .................................................... % 


(5)

(b) In situations where symptoms of Huntington’s appear in one or both partners and there are children, the family is usually referred to a genetic counsellor. One of the options which will be discussed is whether any existing children of the couple should be tested for the presence of the Huntington’s allele.  Discuss the ethical issues which may arise from the option of testing children for the Huntington’s allele if one or both parents show symptoms of the disease.

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 















(4)

(c) The Huntington’s allele occurs due to a mutation in a gene on chromosome 4.

· In the normal allele, the DNA triplet which codes for the amino acid glutamine is repeated up to 35 times.

· In the Huntington’s allele, the triplet is repeated more than 120 times.

· A repeat of more than 40 triplets results in Huntington’s disease.

· The larger the number of repeats, the earlier the onset of the symptoms of Huntington’s disease.

The resulting protein has 40 or more additional molecules of the amino acid glutamine in its primary structure. This protein accumulates in neurones.

(i) Suggest why an increase in the number of repeats leads to an earlier onset of the symptoms of Huntington’s disease.
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 















(2)

 (ii) State the precise location in the cell where the additional amino acids would be added to make the final protein.

________________________________________________________________________________ 















(1)
 (iii) Describe how these amino acids are joined together. 
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

Jan 11 Q4












(2)

2 Human erythrocytes (red blood cells) carry many different antigens on their cell surface membranes. One class of these antigens determines a person’s ABO blood group. There are four ABO blood group phenotypes.
Explain what is meant by the term phenotype. 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

Jan 13 Q1(a)












(1)

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image13.png]sciengée
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Human Biology

	Unit F224


	Weekly Learning Package – week 2

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Genetics in the 21st Century

	Outcomes:
	· explain the term codominance with reference to the inheritance of sickle cell anaemia and the ABO blood groups; 

· explain why the sickle cell allele has a selective advantage in areas where malaria is endemic, resulting in an increase in the frequency of the mutant allele; 

· recognise cells in blood smears, including sickle celled erythrocytes; 




	Task
	Completed

	· Read pages 196-197
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science
	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1 Phenylketonuria (PKU) is a genetic disease which results in the appearance of excessive amounts of phenylacetate in the urine. Phenylacetate is a breakdown product of the amino acid phenylalanine. PKU is inherited as an autosomal recessive mutation of the gene coding for the enzyme phenylalanine hydroxylase (PAH).

 (a) Explain what is meant by the term autosomal recessive.
________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 















(2)

(b) Complete the genetic diagram below to show how two parents who do not have PKU can have some children who have PKU and some children who do not.

Use the letters G and g to represent the alleles.

 parental phenotypes: 
no PKU 

no PKU

 parental genotypes: 
……………….. ……………….

 gametes: 


……………….. ……………….

 children genotypes 

……………………………………………………….

 children phenotypes
 ………………………………………………………. 


 (4)
(c) Many different mutations have been described within the PAH gene.  The most common mutation leads to an exon being missed out when the messenger RNA is transcribed. The sections of mRNA (the transcripts) are then joined together (spliced) and translated.

 (i) State what is meant by the term exon.

________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 















(2)

 (ii) Describe what difference the missing out of this exon would make to the mRNA transcript and suggest what effect this would have on the protein translated from this transcript.

________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 















(3)

(iii) Some mutations of the PAH gene lead to mild forms of PKU. The mutation in the case of the mild form of PKU is a single base substitution.  The amino acid arginine is replaced by the amino acid glutamine in PAH.

[image: image15.png]


Table 3.1 shows the triplet codes for the two amino acids, arginine and glutamine.
Using the information in Table 3.1, explain how a single base substitution can replace arginine with glutamine in PAH.
________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 















(2)

(d) The prevalence of some inherited diseases is known to vary in different parts of the world.  One example is the prevalence of sickle cell anaemia. The prevalence of classical PKU in populations is also known to vary in different parts of the world.
· The prevalence rates for PKU in Europe is up to 10 times higher than that in areas such as Sub-Saharan Africa.

· Individuals who carry the allele for PKU are known to be more resistant to a toxin produced by a mould.

· Moulds are less common in dry regions such as Sub-Saharan Africa.

Suggest and explain the mechanism which has resulted in the prevalence of PKU being different in European and Sub-Saharan populations.

 In your answer you should use the information provided to illustrate the mechanism described.
________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 















(6)

(e) All babies born in the United Kingdom are tested for PKU. A blood sample is taken and tested in the laboratory for high levels of phenylalanine in the blood plasma. 

 Suggest two precautions that should be taken when obtaining a blood sample for a PKU test.
________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ 

________________________________________________________________________________ June 11 Q3












(2)

Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image16.png]Strengths:

Areas to Improve:

Student improvements completed Signed (student), (date).
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amino acid DNA triplet
arginine GCA
arginine GCG
arginine GCT
arginine GCC
arginine TCT
arginine TcC
glutamine GTT
glutamine GGC
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Human Biology

	Unit F224


	Weekly Learning Package – week 3

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Genetics in the 21st Century

	Outcomes:
	· explain the term sex linkage with reference to the inheritance of haemophilia; 

· use pedigree diagrams to explain and predict the inheritance of genetic diseases; 

· explain the term autosomal linkage with reference to the inheritance of nail patella syndrome and the ABO blood groups; 
· explain how crossover frequencies are used to map gene loci on chromosomes; 

· explain how non-disjunction and translocation of chromosomes can result in Down’s syndrome, Turner’s syndrome and Klinefelter’s syndrome; 

· recognise karyotypes to illustrate Down’s syndrome, Turner’s syndrome and Klinefelter’s syndrome; 

· discuss the ethical issues connected with the occurrence and inheritance of Down’s syndrome, Turner’s syndrome and Klinefelter’s syndrome (HSW6a, 6b, 7c). 


	Task
	Completed

	· Read pages 198 - 201
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Chromosome mutations can result from non-disjunction during meiosis.
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 Fig. 3.1(a) and Fig. 3.1(b) show two different human karyotypes.
(a) Fig. 3.1(a) is a karyotype from a girl with Turner's syndrome.

 Identify, with reasons, the karyotype shown in Fig. 3.1(b).
________________________________________________________________________________  

________________________________________________________________________________ 

________________________________________________________________________________  

________________________________________________________________________________  

________________________________________________________________________________ 

________________________________________________________________________________ 

(4)

[image: image19.png]statement
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(b) Turner’s syndrome is the most common chromosome mutation in females. Turner’s syndrome can occur due to non-disjunction in meiosis during gametogenesis. The resulting gamete will be missing an X chromosome. The following statements all relate to different stages of gametogenesis.
Using the letters, D to J, select three statements which identify a stage where non-disjunction in meiosis could result in a gamete with a missing X chromosome.

Statement letters 



............. ............. .............




(3)

(d) Some forms of Turner’s syndrome occur when one of the pair of X chromosomes becomes damaged. The damaged X chromosome may have been broken and re-formed so that part of its structure is missing.

Fig. 3.2 is a diagram of a normal X chromosome and two forms of ‘damaged’ X chromosomes, Xp and Xq.

· In deletion Xp, a section of the ‘p’ arm of the chromosome is missing. This deletion leads to reduced height and abnormalities such as narrowing of the aorta.

· [image: image20.png]normal deletion  deletion
X Xp Xq

Fig.32



In deletion Xq, a section of the ‘q’ arm of the chromosome is missing. This deletion leads to little or no development of the gonads.
(i) Name structure K.

_____________________________________________________________________________ (1) 

(ii) Explain why deletion Xp and deletion Xq result in different phenotypes.

_____________________________________________________________________________

_____________________________________________________________________________ 

_____________________________________________________________________________

_____________________________________________________________________________ (2)
(e) Mothers with the Xp or Xq form of Turner’s syndrome can pass on the chromosome mutation to their daughters but not to their sons.

(i) Complete the genetic diagram below to show how the chromosome mutation Xp may be passed on to daughters from a mother with Turner’s syndrome.

 parental genotypes : 

XXp 




.......................................

 parental phenotype: 

female with Turner’s syndrome 

normal male

 possible gametes 


........................................ 

........................................

 possible genotypes of daughters ........................................ 

........................................

 possible phenotypes of daughters ........................................ 

........................................ (4)
 (ii) Suggest why the Xp form of Turner’s syndrome is not inherited by male offspring.
_____________________________________________________________________________

_____________________________________________________________________________

_____________________________________________________________________________ 

_____________________________________________________________________________

_____________________________________________________________________________ (2)
Jan 12 Q3(a,b,d,e)
2. (a) The gene which determines the ABO blood group of a person is located on chromosome 9. The gene responsible for nail patella syndrome is also located on this chromosome.  Fig. 1.1 is a diagram showing an event which takes place during meiosis. 

The letters D to H represent the loci of some of the genes present on chromosome 9.
[image: image21.png]DE FG H

=T orotons
—

Fig. 1.1




(i) State precisely when in meiosis the event shown in Fig. 1.1 would take place.

_____________________________________________________________________________ (2)
(ii) Letter G represents the locus of the gene controlling the ABO blood groups. Which letter is most likely to identify the locus of the gene responsible for nail patella syndrome? 

letter _________________________________________________________________________ (1)
(iii) Using the information in Fig. 1.1, explain what is meant by the term autosomal linkage.

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ (3)

(b) The gene responsible for nail patella syndrome codes for a ‘transcription factor’. 

 A transcription factor binds to a region of DNA close to the beginning of a gene, allowing the gene to be ‘switched on’. Name two types of molecule that will be produced by the cell after the transcription factor binds to the DNA.

_____________________________________________________________________________ 

_____________________________________________________________________________ (2)

Jan 13 Q1(b,c)

3. The ABO blood grouping in humans is determined by a single gene with three alleles: IA, IB and IO
 (a) Distinguish between the terms gene and allele.

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ (4)

4. Fig. 2.1 shows a pedigree diagram of the inheritance of the ABO blood group. The blood group of some of the individuals is given in the pedigree.

[image: image22.png]Ann
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(a) Using the information in Fig. 2.1 and the genetic symbols IA, IB and IO give the phenotype and genotype of the following individuals in the pedigree:

[image: image23.png]genotype.
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(4)

(b) Fig. 2.1 shows that two sisters, Lucy and Molly, have different blood groups.  Explain why it is possible for Lucy’s blood to be given to Molly, but Molly’s blood cannot be given to Lucy. 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ (4)

June 10 Q2(a-c)

5.  Colour vision is a function of the cone cells in the retina. Colour blindness can occur due to genetic mutations in the genes for the pigments in cone cells.

Red-green colour blindness is a sex linked recessive condition inherited in the same way as haemophilia.

Yellow-blue colour blindness is an autosomal recessive condition inherited in the same way as cystic fibrosis.

(a) State what is meant by the term ‘sex linkage’.

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ 

_____________________________________________________________________________ (2)

(b) The following statements may apply to red-green colour blindness or to yellow-blue colour blindness or to both. Complete the following table by inserting either the letter R, Y or B for each of the statements.

 R – red-green colour blindness

 Y – yellow-blue colour blindness

 B – both types of colour blindness

[image: image24.png]statement letter
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(4)

June 12 Q3(b)(i-ii)
Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student[image: image25.png]gene hum:
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Human Biology

	Unit F224


	Weekly Learning Package – week 4

	Year:
	13

	Module:
	Module 1 – Genetics in the 21st Century

	Outcomes:
	· outline the function of restriction enzymes (restriction endonucleases) and ligase enzymes in separating and joining specific DNA sequences; 

· describe, with the aid of diagrams, the palindromic nature of restriction enzyme recognition sequences; 

· explain the terms intron, exon and minisatellite with reference to the techniques and uses of gel electrophoresis, and the Polymerase Chain Reaction (PCR), including DNA profiling; 

· describe, with the aid of diagrams, the technique of genetic engineering in microorganisms, including the formation of recombinant DNA in bacterial plasmids; 

· describe, with the aid of diagrams, the technique of genetic engineering using a eukaryotic cell line in order to produce a human protein; 

· discuss the potential use of gene therapy in the treatment of genetic disease (HSW6a, 6b, 7c); 

· discuss the ethical implications of genetic engineering in humans, with reference to somatic cell and germ cell therapy (HSW6b);

· outline how the Human Genome Project has enabled the sequencing of human DNA and describe the possible uses of this information(HSW7a, 7b). 


	Task
	Completed

	· Read pages 202 - 205
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science
	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


1. Genetically engineered human proteins are used in the treatment of several medical conditions such as diabetes and kidney failure.

Fig. 6.1 is a summary of the stages in the genetic engineering of a human protein.

[image: image27.png]Table 4.1

letter step in procedure

A Sheep cells treated with vector and grown on antibiotic to detect cells
that successfully take up vector (transformed cells).

B Vector prepared containing human gene coding for production of AAT, a
promoter sequence and a gene for antibiotic resistance.

c Offspring treated with hormones and the milk produced tested for
presence of AAT.

D Embryo implanted in uterus of sheep.

e Transformed cells fused with sheep egg cell from which nucleus has.
been removed and cells start to divide.

F Sheep cells are isolated and grown in tissue culture medium.





(a) Using the information in Fig. 6.1 and your knowledge, complete the following table:
[image: image28.png]Step 1
Step2

Step3
Step4
Step5

Step6

Nina's parents discussed the options available for treatment with
health professionals

Nina's parents underwent IVF treatment resulting in the production of
several embryos

embryos were screened
a suitable embryo was identified and implanted into Nina’s mother

the baby, a boy, was born and embryonic stem cells were harvested
from his umbilical cord

embryonic stem cells were transplanted from the baby to his sister
Nina.

Fig.7.1



















(4)
(b) Insulin and human growth hormone are two examples of human proteins which can be manufactured using the technique outlined in Fig. 6.1.  The hormone erythropoietin (EPO), used in the treatment of patients on kidney dialysis, is also produced by genetic engineering.

· EPO is a glycoprotein.

· EPO is produced from genetically engineered hamster ovary cells.

 (i) State two structural differences between the cells used in the genetic engineering of  EPO and the bacterial cells used in the genetic engineering of insulin.

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(2)

 (ii) Suggest why glycoproteins, such as EPO, cannot be produced by genetically engineered bacterial cells.

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

Jan 11 Q6(a-b)











(2)

2. Alpha-1-antitrypsin (AAT) is a glycoprotein that is produced naturally by liver cells. AAT acts asan inhibitor of protease enzymes. One example of a protease is the enzyme elastase, which is produced by phagocytic cells in lung tissue in response to damage. The role of AAT is to protect the healthy tissues from attack by these enzymes. The gene for AAT has been genetically engineered and inserted into sheep cells so that the glycoprotein is produced in the cells of the mammary glands and secreted into the sheep’s milk.

(a) Table 4.1 is a summary of the steps involved in genetic engineering using sheep cells for the production of AAT. The steps are not in the correct order.

[image: image29.png]direction of
DNA
‘movement

Fig.2.2




(i) 
Using the letters, place the steps in the correct order.

 The first letter has been entered for you.

 .... F...... ............. ............. ............. ............. ............ .





(3)

(ii) Name the enzyme needed to attach different parts of the vector to each other as described in statement B.

_______________________________________________________________________________















(1)

(iii) The promoter sequence in statement B is a region of DNA to which the enzyme RNA polymerase can bind so that mRNA can be synthesised.  Suggest why the promoter sequence chosen for AAT production was a promoter for the synthesis of a milk protein.

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(1)

 (iv) Suggest which two hormones could be used in statement C.

_______________________________________________________________________________

_______________________________________________________________________________















(2)

(b) Alpha-1-antitrypsin deficiency (AATD) is a condition caused by a recessive mutant allele.  Children who inherit two copies of this allele are unable to produce AAT. Parents who know they are carriers of the mutant allele may seek advice from a genetic counsellor.

Discuss briefly the ethical reasons why genetic engineering of human cells using the technique described in Table 4.1 would not be an option that the genetic counsellor could advise.

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(3)

(c) Two symptoms of AATD are pulmonary emphysema and liver cirrhosis. Treatment of pulmonary emphysema is possible in some patients using AAT injections. For patients in the later stages of the disease, the only effective treatment is organ transplant surgery.

(i) Suggest one further cause of pulmonary emphysema and one further cause of liver cirrhosis in people without AATD.

pulmonary emphysema ___________________________________________________________

liver cirrhosis ___________________________________________________________________ (2)

(ii) Describe how genetic engineering has the potential to provide non-human organs for transplantation. Discuss briefly why some people may object to the use of such organs.

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

Jan 12 Q4












(7)

3. In January 2011, a transplant of embryonic stem cells was carried out on Nina, a child born with a rare, life threatening genetic condition. The source of the stem cells was her brother. 

Fig. 7.1 summarises the stages which occurred before the stem cell transplant.


(a) In Step 1, one of the health professionals involved in the discussions was a genetic counsellor.

 Outline the role of the genetic counsellor in the discussions with Nina’s parents.

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(2)

(b) In addition to the embryos being screened for genetic diseases, suggest one further genetically controlled feature which may have been screened for in Step 3. 

Explain the reason for your suggestion. 

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(2)

(c) The embryonic stem cells used in this case were not obtained by therapeutic cloning.  Suggest what is meant by ‘therapeutic cloning’.

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

Jan 13 Q7












(2)

(d) In the past, the blood groups of parents and their offspring were compared as part of the evidence in disputes regarding the paternity of a child.  This technology has been replaced by genetic profiling (genetic fingerprinting).

· Genetic profiling requires the use of restriction enzymes.

· Restriction enzymes cut DNA to produce restriction fragments.

· Restriction fragments are labelled using probes that detect minisatellites.

The restriction enzyme BamH1 cuts DNA into fragments. BamH1 cuts the DNA at the recognition site GGATCC. Using BamH1 as an example, explain what is meant by the term palindromic sequence.

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

June 10 Q2(d)











(2)

4. Sickle cell anaemia is an inherited disease affecting haemoglobin.

Fig. 2.1, on the insert, shows a photomicrograph of a blood smear taken from a person with sickle cell anaemia.

(a) Using the information in Fig. 2.1, outline the evidence that supports the following statements:

(i) The blood smear has come from a person with sickle cell anaemia

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(2)

 (ii) The blood smear was stained using a differential stain.

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________















(2)

(b) Gel electrophoresis can be used to separate pieces of DNA on the basis of their molecular size.  Small DNA fragments travel further along the electrophoresis gel than larger fragments.

· The restriction enzyme Mst II recognises the sequence CCTNAGG – where N can be any DNA nucleotide.

· Sickle cell anaemia is caused by a mutation in the β-globin gene.

· The mutation changes CCTGAGG to CCTGTGG.

· Mutated DNA produces longer fragments of DNA.

(i) Using Mst II as an example, explain what is meant by a restriction enzyme. 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________















(2)

 (ii) Explain why longer fragments of DNA occur in the mutated form of the β-globin gene.

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________ 

_______________________________________________________________________________

_______________________________________________________________________________

_______________________________________________________________________________















(2)

(c) Samples of DNA from three individuals were treated with the restriction enzyme Mst II and then loaded onto an electrophoresis gel.

Individual F is homozygous for normal haemoglobin and has the normal β-globin gene.

Individual G is homozygous for sickle cell anaemia and has the mutated form of the β-globin gene.

Individual H is heterozygous.

Following electrophoresis, the DNA was located using a radioactive probe.

Fig. 2.2 shows a diagram of the electrophoresis gel and the relative positions of the DNA fragments for individuals F and G.


Complete Fig. 2.2 by drawing the position of the DNA from individual H in the blank column on the diagram.

 ..... The answer to this question must be written on Fig. 2.2 ..... 




(1)

(d) State the term used to describe the pattern of inheritance shown by sickle cell anaemia and normal haemoglobin alleles.

 _______________________________________________________________________________
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Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
	 Harris City Academy Crystal Palace
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Human Biology

	Unit F224


	Weekly Learning Package – week 5

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Genetics in the 21st Century

	Outcomes:
	· explain how pedigree analysis can indicate the probability of genetic disease occurring (HSW6a); 

· describe the role of the genetic counsellor (HSW6b); 

· discuss the ethical issues involved in the work of the genetic counsellor (HSW6b). 


	Task
	Completed

	· Read pages 206 - 209
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


Textbook questions from page 207
1. What does the term gene therapy mean?

______________________________________________________________________________ 

______________________________________________________________________________ 

2. What is the difference between somatic and gene cell therapy?

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

3. What was the aim of the Human Genome Project?
______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

Textbook questions from page 209 – complete these questions in the space below:

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

Evaluation and Feedback

The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
	 Harris City Academy Crystal Palace
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Human Biology

	Unit F224


	Weekly Learning Package – week 6

	Student name:
	

	Year:
	13

	Module:
	Module 1 – Genetics in the 21st Century

	Outcomes:
	· explain the significance of genetic compatibility in transplant surgery with reference to the major histocompatibility (MHC) system (HSW6a, 6b, 7b, 7c); 

· State the potential sources of donated organs and outline the advantages and disadvantages of each source (HSW6b, 7c); 

· outline the potential of genetic engineering in the use of non-human organs for transplant surgery (HSW6a, 6b, 7a, 7b, 7c); 

· outline the potential for cloning human embryos in order to create a supply of embryonic stem cells for therapeutic use and ‘designer babies’ in reproductive cloning (HSW6a, 6b, 7c); 

· discuss the ethical issues involved in therapeutic and reproductive cloning and in transplant surgery (HSW6a, 6b, 7c). 


	Task
	Completed

	· Read pages 210 - 213
· Complete questions and evaluation at the end

· Use textbook and other resources to help you answer all questions to the best of your ability

· Listen to a science related podcast that captures your interest from http://www.theguardian.com/science/series/science

	YES/NO
YES/NO
YES/NO



	DUE:
Teacher Comment :

Student Comment :

	HANDED IN:

YES/NO


Textbook questions from page 211 – complete these questions in the space below:

1. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

2. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

3. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

4. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

Textbook questions from page 213 – complete these questions in the space below:

1. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

 ______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

2. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

3. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

4. ____________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

______________________________________________________________________________ 

1. There are no blood vessels in the cornea. Tissue matching is not essential for successful cornea transplants.  Explain why the lack of blood vessels in the cornea means that tissue matching is not essential for cornea transplants.

--------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------

--------------------------------------------------------------------------------------------------------------------------
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Evaluation and Feedback
The following section MUST be completed before handing in your homework.  

Your homework WILL NOT be accepted or marked until this is complete.

Student feedback for teacher

1. I found the following question(s) easy _________________________________________ 

2. I found the following question(s) challenging ____________________________________ 

3. I was able to complete this task by____________________________________________ 

_________________________________________________________________________ 

Teacher feedback for student
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