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Chapter 16: QUICK-CHECK answers


Chapter 16
Answers 
QUICK-CHECK questions
1 
Define the following terms:

a 
artificial insemination

Artificial insemination (AI) is the process by which semen collected from a selected sire of a given species is introduced by artificial means into the reproductive tract of a female of the same species. 

b 
artificial pollination.

Artificial pollination is the process by which pollen from one flower is artificially transferred to the stigma of another flower. 

2 
What is the likely effect on the genetic variation of a herd produced by AI using semen from one prize stud?

The likely effect on a herd produced by AI using semen from just one prize stud is a reduction in the genetic variation of this herd since the male parental contribution in all offspring is from the same sire.

3 
Identify two consequences for AI when technology allowed semen to be successfully frozen.

· Because frozen semen can be transported, it may be used to inseminate females at great distances from the stud animal.

· Because frozen semen can be stored for long periods, it can be used to inseminate females after the death of the stud animal that originally supplied it.

4 
Give two other examples of human intervention in the evolutionary processes.

Examples of human intervention in evolutionary processes include:

· artificial insemination

· artificial pollination

· sex selection

· oestrus synchronisation

· multiple ovulation
· embryo transfer.

5 
What is meant by the term MOET?

The term MOET means multiple ovulation and embryo transfer (see page 625).
6 
Identify the following as true or false.

a 
Cloning mammals involves fusing an intact egg cell with an intact somatic cell.

False: In mammalian cloning, the egg cell that is used must be enucleated — it is not intact. 
b 
The genotype of a cloned mammal is determined by the egg cell.

False: The genotype of a cloned mammal is determined by the genetic material in nucleus of the somatic cell that is added to the enucleated egg cell.

c 
An enucleated cell is one that has had its nucleus removed.

True: Enucleation is the process of removal of the nucleus from a cell.

d 
Dolly was produced by a process of embryo splitting.

False: Dolly was produced by the process of fusion of a differentiated adult somatic cell with an enucleated egg cell (see figure 16.14).
e 
Megan and Morag were produced by a process of cloning using nuclear transfer.

True: The twin sheep Megan and Morag were produced in 1995 by the process of nuclear transfer. The nucleus in each case came from cells taken from the same embryo. 

f 
Cloning of mammals uses a different technique from that used in cloning plants.

True: Cloning of mammals involves nuclear transfer while plant cloning can be achieved using plant culture techniques and with further sub-division of the cultured material. 

7 
Who are Mira, Mira and Mira?

Mira, Mira and Mira were three genetically identical transgenic female goats that were produced by artificial cloning of an adult goat cell into which the human gene for a blood-clotting protein had been incorporated. The milk that these three goats produced contained this human protein.

8 
Identify one human protein that has been produced by transgenic cows.

Transgenic cows have been used to produce milk that contains human serum albumin and human lactoferrin.
9 
Identify two human inherited disorders for which clinical trials of gene therapy have been conducted.

To date, clinical trials have been conducted for inherited human disorders including cystic fibrosis, haemophilia, severe combined immune deficiency (SCID) and hypercholesterolaemia.

10 
a 
What is a ‘knockout’ mouse?

A ‘knockout’ mouse is one that has been engineered so that it is missing a specific gene.

b 
Briefly explain how ‘knockout’ mice are being used in initial testing of gene therapy techniques.

Knockout mice that are missing a specific gene are used as the animal model for the human disorder that involves a defective allele of the corresponding human gene. These knockout mice are used to investigate the effects of various treatments including gene therapy on the condition.

11 
Identify the following as true or false.

a 
Therapeutic cloning is currently legal in Australia.

True: The provisions of the Research Involving Human Embryos Act 2002 banned therapeutic cloning that involved the creation of embryos in order to harvest their stem cells. However, in December 2006, this ban was lifted. 
(Note: This is an example of how the law is subject to change, and what is illegal at one time can later become legal.)

b 
Stem cells are undifferentiated precursor cells.

True

c 
Each stem cell can give rise to all the different types of specialised cells.

False: The potential of stem cells depends on their age and source. While very early embryonic stem cells can give rise to all different types of specialised cell, this is not true of stem cells from older embryos or from adult stem cells (somatic stem cells).

12
 Identify one location where you would expect to find:

a 
embryonic stem cells

Embryonic stem cells may be obtained from the inner cell mass of an early embryo known as a blastocyst. (See figure 16.22 for a diagram of a blastocyst.) 

b 
somatic stem cells.

Somatic stem cells may be obtained from various sources including:

umbilical cord blood

bone marrow

skin.

13 
Explain the difference between the members of the following pairs:

a 
reproductive cloning and therapeutic cloning

Reproductive cloning is carried out for the purpose of producing a new organism. In contrast, therapeutic cloning is carried out to produce embryonic stem cells for use in the treatment of particular disorders. 

b 
totipotent and pluripotent stem cells.

A totipotent stem cell can give rise to all cell types. In contrast, a pluripotent stem cell can give rise to many, but not to all, cell types.

14 
Which of the following statements best describes genetic screening?

a 
Genetic screening cures genetic disorders.

b 
Genetic screening detects genetic disorders.
c 
Genetic screening detects the presence of alleles that produce genetic disorders.
Of the three statements, the one that best describes ‘genetic screening’ is statement (c).

15 
How does an embryo biopsy differ from pre-natal screening?

In the process of embryo biopsy, a single cell is removed from an embryo that was conceived by in vitro fertilisation; this occurs prior to the implantation of the embryo in the mother’s uterus. The cell that has been removed from the embryo is then used to identify whether or not the at-risk embryo will later suffer from an inherited disorder. 

Pre-natal screening involves either chorionic villus sampling or amniocentesis; this process is used to screen a fetus for the presence of a faulty allele(s) where that fetus is at risk of later suffering from a particular inherited disorder. 
16 
List four causes of infertility in humans.

Causes of infertility in female humans include:

· blocked fallopian tubes
· sexually transmitted diseases
· structural abnormality of the reproductive tract
· ‘hostile’ mucus.

Causes of infertility in male humans include:

· sexually transmitted diseases
· low sperm count.
17 
Explain the term in-vitro fertilisation.

In vitro fertilisation (IVF) involves the fertilisation in laboratory conditions of an egg taken from a woman by sperm taken from a man. ‘In vitro’ means ‘in glass’ and refers to the fact that fertilisation occurs, not in then female reproductive tract, but in a glass dish where the egg(s) and sperm are mixed.

18 
Explain briefly how IVF technology has overcome infertility in some couples.
IVF technology can assist couples wishing to have a child but where they have been unable to conceive naturally because of factors such as:

· production by the female of mucus in her reproductive tract that causes sperm cells to die prematurely
· blockage of a female’s fallopian tubes that prevent movement of the egg to the uterus for fertilisation. 
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