
3. III3 has blood type O. Her genotype is “ii.” Her husband
has type AB blood and would have the genotype IAIB. The
only phenotypes that their children can have are type A
(genotype IAi) or type B (genotype IBi). 

4. Both II1 and II2 have blood type A. If the blood type of
the second child helped to determine that both parents
have the genotype of IAi, then the child has type O blood.
This child would have inherited one recessive allele from
each parent. 

5. The limitations of trying to study human genetics are that
in many cases researchers cannot accumulate large
numbers of offspring from the same parents in order to
improve the statistical reliability of their data. We are
limited by the amount of information that a pedigree
chart can provide.

6. Blood typing cannot be used to definitely identify the
father of a particular child. For example, if the child has
type A blood, the mother has type A blood, and the man
has type A blood, then you could state the man “might”
be the father. However, there are many men that have
type A blood so you would not be able to say for sure that
he is the father. You can use blood typing to rule out a
man as the biological factor. For example, if the man has
type AB blood and the child has type O blood, then you
know for sure that he is not the father. 

Assessment Options
■ Collect and assess students’ answers to the Analysis

questions.

Section 17.3 Review Answers
Student Textbook page 617

1. Corn and canola have been developed through selective
breeding techniques.

2. Researchers studying human genetics use pedigrees to
study human patterns of inheritance and traits in a family
over many generations. Researchers studying Drosophila
can breed large numbers of flies and many generations

Individual Phenotype Genotype(s) Explanation

III6 type B IBi His mother has type
AB blood and his
father has type A
blood but inherited
the recessive allele
from his mother, I5.
Sean would have
inherited the B allele
from his mother, and
the recessive “i”
allele from his father.

Individual Phenotype Genotype(s) Explanation

II6 type AB IAIB This is the only
genotype for type AB
blood. 

II7 type A IAi He would inherit the A
allele from his father,
and the recessive “i”
allele from his mother.

II8 type 0 ii This is the only
possible genotype for
type O blood. 

III1 type A IAIA or IAi There is insufficient
information to
definitely determine
his genotype. We are
not sure of the
genotypes of his
parents so we would
not be able to
determine his
genotype.

III2 type O ii This is the only
possible genotype for
type O blood. 

III3 type O ii This is the only
possible genotype for
type O blood. 

III4 type O ii This is the only
possible genotype for
type O blood.

III5 type A IAi Her mother has type
AB blood and her
father has type A
blood but inherited
the recessive allele
from his mother, I5.
Ana would have
inherited the A allele
from her mother, and
the recessive “i”
allele from her father.
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over months, which is not possible with organisms that
have longer life cycles.

3. (a) The trait is autosomal dominant. It is present in both
sexes in each generation.

(b) Polydactyly, Huntington’s disease, and Marfan
syndrome are autosomal dominant genetic conditions
in humans. There are approximately 2 200 known
autosomal dominant conditions, some of the most
common being: 

Disorder and frequency / 1000 births

■ dominant otosclerosis 3 
■ familial hypercholesterolemia 2 
■ dominant congenital deafness 0.1

(c) Individual I1’s genotype is heterozygous.

(d) II2 is heterozygous and II1 is recessive; therefore, the
predicted genotypic ratios for their children would be
0.5 heterozygous and 0.5 recessive. Chance accounts
for this difference. The probability is 0.5 × 0.5 × 0.5
� 0.125 or 12.5 percent that they could have three
children who all carry the recessive trait.

4. Whether the condition is eliminated or not from the
population over time depends on the frequency in the
population. One would expect the frequency to be low,
but since it is recessive this allele can remain in the
population in the heterozygous genotype.

5. Genetic counsellors can estimate the risk of inheriting a
particular genetic condition. As well, they can explain the
symptoms of genetic conditions and the available
treatments, provide other information, and, equally
importantly, give emotional support. Students may
suggest they would like the genetic counsellor to be
intelligent, caring, a good listener, and well educated in
the field of genetics.

Connections (Social and Environmental 
Contexts) Biobanks

Student Textbook page 618

Teaching Strategies
■ Have your students research this topic individually and

write a position paper on the issue of population biobanks.
You can use question 2 and Assessment Checklist 7
Independent Research Skills (in Appendix A) as starting
points for student research. There are a number of guides
to writing position papers found on the Internet. Select a
template from one of these sources that fits the time that
you have available and the ability of your students.

■ Download and print out a couple of articles on population
biobanks for your students. Use Socratic questioning
techniques to guide a general class discussion on this topic.

Answers to Questions
1. One country that has already established biobanking is

the United Kingdom. Research efforts at the UK Biobank
are focussed on improving the prevention, diagnosis, and
treatment of illness, and the promotion of health
throughout society. Participation in the UK Biobank will
be voluntary. All aspects of recruitment, from initial
contact with potential participants through to enrolment,
will be conducted in a way that preserves the voluntary
nature of participation and respects cultural differences.
Volunteers will be consenting to “participate in UK
Biobank.” Given that it will be impossible to anticipate in
advance all the ways in which the resource will be used,
consent will be based on an explanation and the
understanding of, amongst other things, the purpose of
UK Biobank; the fact that UK Biobank will be the legal
owner of the database and sample collection; the kinds of
safeguards that will be maintained; and the policy for
making decisions on research access. Participants will have
the right to withdraw at any time without having to
explain why and without penalty. During enrolment UK
Biobank will explain to participants what withdrawal
entails. UK Biobank will not enrol potential participants
who express the view that they would want to be
withdrawn from UK Biobank should they lose mental
capacity or die, as this would undermine the value of the
resource for research.

The consent to participate in the project will apply
throughout the lifetime of UK Biobank unless the
participant withdraws. Further consent will be sought for
proposed activities that do not fall within the existing
consent. 
Information taken from:
www.ukbiobank.ac.uk/docs/egf-summary.doc

2. Questions that are likely to need answering to help
inform and clarify opinions include: 

What steps are necessary to obtain and maintain the
public trust? Which individuals, from which segments of
the population, will be sampled? How will the approval of
individuals, and Canadian society as a whole, be
obtained? Who is in charge? What rights of ownership do
sampled individuals give up—and to whom? How will
privacy be ensured, and who will be accountable? Should
individuals have access to their personal results, or only to
those of the aggregate (that is, the population)? What
constitutes a benefit in terms of a population, and how is
this to be measured? How will all humanity share in and
have access to the benefits of biobank research? How will
genetic information be used? Who will own the data and
information obtained? How will privacy and human
rights be protected? How will Canada’s patent policies and
procedures keep pace with developments in the Canadian
biotechnology industry, thereby encouraging greater
research and development and commercialization, while
also ensuring that the appropriate balance between
inventors and citizens is maintained? 
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