Summary ANW chapter 6-8

Chapter 6: genetic diseases

Genetic diseases are diseases that run in a family. You can only get it from both or one of your parents. They are not infectious to other people, but can run for generation in the family.

A child gets genetic material from both parents. The genes are divided between the parents but they are randomly selected. 

Some genetic diseases are causes by one dominant faulty gene or by 2 faulty genes and that means both parents had the faulty gene.

Down syndrome

Down syndrome means that you have an extra copy of chromosome 21, which causes slow mental development and physical problems. Usually the muscles in the face don’t work very well and there are many heart problems.

Cystic fibrosis

Cystic fibrosis is also a genetic disease.  It is caused by two faulty genes. When you have the faulty gene and the normal one, the normal is dominant. It can cause severe breathing and digestive problems, because of the thick layers of mucus that the body can’t handle.

Huntington’s disease

Huntington’s disease is a genetic disease cause by a single faulty gene.  That means when one parent has the disease the child will have a 50% chance of getting the disease as well. Usually when they get children they don’t even know they have the disease, because the symptoms will start between the age of 30 and 50. The disease affects the nerve system that causes strange and involuntary movement.

Is the baby all right?

In earlier times we had to wait and see if the baby was going to be all right, but now we have the technology to take a close look at the baby while it is still in the womb. It is called antennal testing. 

The tests

In the early stages of the pregnancy the woman can take a blood test to see whether there is a big chance of the child getting Down syndrome or other genetic diseases.

If the is something very wrong with the fetus, a few fetal cells to get a complete picture of the chromosomes to see whether something is actually wrong. There are 2 types of tests: amniocentesis and chorionic villus sampling.

Amniocentesis

With this type of testing you remove 20 ml of amniotic fluid. This is done with a syringe in the 14th-16th week. With this test genetic defects and the sex of the fetus can be determined by looking at the chromosomes of the fetal cells.

The disadvantages are: 

· The test can only be carried out late in the pregnancy

· The results are only available several weeks after the tests

· The test carries about a 0,5% risk of miscarriage after the procedure, whether or not there is something abnormal in the genetics of the fetus

Chorionic villus sampling

This involves taking a sample of tissue from the placenta. The cells are then tested for a wide range of genetic abnormalities. This technique can be carried out at about 8-10 weeks of pregnancy. 

The disadvantages are:

· There is a 1,5% risk of miscarriage after the procedure whether or not there is something abnormal in the genetics of the fetus.

· All X chromosomes from the father are inactivated in fetal placental cells so any genetic disorder can’t be detected.

The results

False negative 

When monthly period is missed and pregnancy test is done in this early stage a negative result is a possibility but it does not mean the woman is not pregnant. It may be the hormone levels are not high enough to be picked up by the test. The solution is to try again a week later or take a more sensitive test. This can also be the case with early blood tests to indicate genetic disorders.

False positive

This is as common as the false negative test. False positive is the exact opposite of a false negative. It means when you do a blood or amniotic test you get an unwanted result while the fetus is healthy.

Abortion

Often when a woman is pregnant and the fetus has a genetic disease abortion is carried out. Sometimes there is a medical abortion. This is often the case when the health of the mother is at risk or the baby is handicapped, while another reason can also be that the baby wasn’t planned and often not wanted. Most abortions are carried out in the first 3 months of the pregnancy. In most countries an abortion is legal till 20 weeks. There are a lot of discussions about abortion. On one side there are people who believe that the woman has the right to decide whether the baby will be delivered. Others think it is always wrong to take a human life, no matter how small it is, even when it is not capable of independent life yet.

Difficult choices

When an antenatal test shows the fetus has a genetic disease it can be very hard to know that the child will not have a healthy life or to have an abortion.  If the parents choose not to have an abortion they still have to wait and see whether the baby is going to survive birth.

Genetic testing

Involves the testing of the members of a family into which a child with a genetic disorder has been born. The aim of testing is to estimate the risk of further affected babies and to identify the people who ate carrying the faulty gene.

Genetic screening

Involves the genetic testing of a large proportion of the reproductively active population for a particular faulty gene.

Are there any solutions?

Parents who have the possibility to produce a child with a genetic disease have a few options:

· They can go ahead and have a family like they would have done if they didn’t have the chance of getting a baby with a genetic disease.

· They may decide to not take the risk and don’t have children at all to prevent that the baby gets the faulty gene or become a carrier.

· They can go ahead with the pregnancy, but check whether the baby has a genetic disease. The only problem is that you can’t see whether the baby is a carrier, because when it is the disease may stay in the family.

There is also a way to prevent a genetic disease by the techniques of genetic engineering. It is possible to insert a healthy gene into the cells of a person with a genetic disorder. This treatment is also used with haemophilia.

The ethical difference of gene therapy of somatic cells and the gene therapy, which involves gene line cells.  

· Both involve changing and manipulation of genetic material

· The concern is that the manipulation is used for the wrong reasons instead of medical reasons. For example: using manipulation for your own benefit by increasing your intelligence or beauty instead of taking out the disease.

Genetic screening

Genetic testing and counselling is there to help families, but the individuals can decide whether they want to be tested or not. Genetic screening seems an excellent idea, testing if someone has a faulty gene that might be passed to his or her children. But what do the doctors do with this knowledge and information? The human genome project aims to make a map of the whole human genetic material. If this is done we will be able to see what gene caused a disease. If an individual is tested positive on a gene that can cause a genetic disease, the person may decide whether to tell others. 

On the other hand society should know in some cases: 

· The partner should know whether he or she marries and maybe have children who are at great risk of getting a genetic disease.

· It is not fair to give people with a genetic disease a cheap life insurance because they cost a lot of money, so the insurance company should know.

How far should we go?

It seems unfair to have children who are affected by a genetic disease while there is knowledge to prevent it.  Only knowledge does not solve problems. Among the Ashkenazi Jews the genetic disease Tay-Sachs is very common.  To prevent that babies with this disease are born they check before a couple wants to marry if they both have the gene that causes Tay-Sachs. If this is the case the marriage is forbidden. This is however extremely expensive. If we did this in the whole of Europe for cystic fibrosis only 70-75% could be prevented. 

Phenylketonuria aka PKU is an inherited defect in which the amino acid phenylalanine cannot be metabolised by the body. Levels of phenylalanine build up in the blood and damage the brain, causing very severe handicap. If phenylalanine is avoided in the diet during babyhood and childhood, brain damage can be completely avoided and during adulthood the brain loses its sensitivity to the amino acid so a normal diet can be eaten.

Chapter 7: genetic engineering

Genetic engineering

Usually means moving genes from one species to another. The term also covers the insertion into organisms of artificial genes – i.e. genes made in the laboratory. Other terms for genetic engineering include genetic modification, genetic manipulation and recombinant DNA technology. Genetically engineered organisms are sometimes referred to as transgenic organisms.

Genetically modified crops are not accepted in most parts of the world, because people think it harms human health, damages the environment and unease unnatural status of technology. Others think it is good way to provide the third world from food.

Figure 7.2

In the cells of a living organism there are nuclei that hold the chromosomes. Cells that are about to split we can see X-shaped chromosomes with a microscope. Those chromosomes hold the DNA that contains the code for making a certain protein.

The basic principles of genetic engineering

Genetic engineering is based on the fact that the genetics of all organisms are the same. Genes are written in a chemical code alongside the DNA. The are 4 letters in the DNA that make that code and is the same for all organisms, which makes genetic engineering possible. There are various methods for genetic engineering. The basic method is shown in figure 7.3. You first need to identify the gene you want to take out. When you found the one in 50000 genes in a human body. If you have done that you can cut out the gene with a special type of enzyme. That same enzyme can be used to cut out the part of the bacteria where you want to put the gene in.  Then you use a different enzyme to put the gene into the place where you want it to be. The bacterium now has the gene in its DNA. And the bacterium now makes a human protein. F.E. if the gene was coded to make human insulin it would now be producing that so we can use it for the people with diabetes.

Today there is a variety of ways to genetically engineer organisms. Our most simple way is to fire the genes at the organisms. This is widely used for growing crops. 

Traditional agricultural breeding programmes

Agriculture has been going around for 8000-10000 years.

Agriculture requires the following stages:

· Sowing of seeds

· Caring for the plants

· Harvesting

· Selecting and keeping back some of the seeds for the next generation

Traditional agriculture has some different breeding methods. A technique that is often used is to crossbreed two different species. Usually this takes 6-10 years to get a new species by using a traditional breeding method. Genetic engineering has the same result and is way faster.

Applications of genetic manipulation in agriculture

Genetic engineering is being used mostly in crops. There are 2 reasons:

· To make them herbicide-tolerant

· To make them resistant to pest

Pest resistant maize

About 7% of the maize production each year is lost to the European corn borer. That is 40 million tons and worth about 2 billion dollars a year. Maize has recently been genetically engineered, so when the larvae of the corn borer eat the maize their intestinal walls are damaged causing them to die of hunger. This genetically engineered maize has a yield increase from 5-10%.

Herbicide-tolerant maize

Weeds are plants that grow on spots where we don’t want them to grow, because they may fight for nutrients the plants need and the plants will not develop fast. Therefore herbicides are used in many countries to control these weeds. There are multiple herbicides on the market today. They may differ in biodegradability and effects on non-target species.  

Genetic engineers want the researcher to try and alter the crops to the herbicides so the crops aren’t affected by the chemicals unlike the weeds instead of doing it the other way around. Glysophate and glufosinate are the herbicides that are most likely to use in this method. Maize has been produced to each of these herbicides.  This has benefits for the farmer, the environment and the consumer.

The farmer:

· These herbicides are cheaper then some alternatives

· More flexibility in the type of herbicide

· They are very effecting, causing a greater range of weeds being controlled

The environment:

· The herbicides break down faster to non-toxic products

· Less chemicals per crop

· Reduce the risk of erosion of fragile soils

The consumer

· Lower food prices, because the farmers get cheaper herbicides

· Lower risk of drinking toxic water.

Are genetically modified foods safe for humans?

Some people think that genetic modification is not safe and may damage our health. That is why societies forbid genetic modified foods because it may not be safe. Currently genetically modified maize is safe for human and animal use. Only some transgenic maize have and antibiotics marker gene, so the scientists can see whether the genetic engineering has worked. This antibiotic marker gene can move on to be a               disease-causing organism that is immune to antibiotics when consuming large amounts of this maize.

Modified crops can be bad for the environment because:

· they can invade and damage natural habitats

· they are hard to control

· their genes may escape, via pollen, to wild relatives of the plant

· they may reduce the biodiversity

Uses of the genetically engineered plants:

· to provide resistant crop varieties 

· to reduce human diseases (future)

· to produce vaccines

Uses of the genetically engineered animals:

· as models of human diseases

· they can be bred easily (laboratory rats and mice)

· for human transplant sources

· they can be made more resistance to different things

Pigs are genetically engineered for human transplant sources. They are changed in such a way that their internal organs can carry some human proteins. In this way their organs could be transplanted into humans (xenotransplantation). 

We do this because there are not enough human donors and the anatomy of a pig resembles a human. 

Possible hazards:

· Xenotransplantation may cause troubles, because pigs carry certain viruses (PERVS) that resemble the AIDS and BSE virus. 

· Modified salmon can escape and spread disease. They also might cause problems through competition and predation. It is also possible they might hybridise with other fish species. The consequences of that are uncertain.

It is important to distinguish between technical issues (what can be done) and ethical issues (what ought to be done). Many people find genetic engineering unethical. For example, the use of pigs for transplantation, is it wrong to use the animals in such a way?

And is genetic engineering unnatural? It is. But is unnatural the same as bad? 

Do people want genetic engineering?

There has been/ is protest against genetic engineering. There are a lot of issues. 

· Economic cost (will GM food be cheaper)

· Social impact (will small farmers be forces out of business)

· Environmental impact (will GM crops be good for wildlife)

· Ethical implications (is GE morally acceptable)

· Technical feasibility (are antibiotic-resistance genes necessary)

· Political issues (will approving GM crop plantings harm a government’s standing in the opinion polls) 

· Religious attitudes (is genetic engineering ‘playing God’). 

Chapter 8: evolution

Charles Darwin

Darwin was not the first one to suggest that evolution had occurred; a lot of people had done that before him. But he is famous for two reasons:

· he had a lot of evidence

· he provided a convincing theory, the theory of natural selection

His life

He was born in England in 1809. He had always collected shells, eggs, minerals and insects. His father was a doctor and he hoped that Charles would follow him in that. But he couldn’t face operations and the suffering of patients. So his future remained insecure, for some time he thought he should become a vicar, then, at the age of 22, he was given the chance to spend 2 years at the Beagle sailing around the world. 
Eventually, the journey took 5 years and when Darwin got home, he was convinced evolution was a fact. 

Evidence

During the journey Darwin became convinced that species were not fixed, that they had evolved over the course of extremely long periods of time from simpler ancestors. 

He studied the fossils that the found. These resembled the species alive during Darwin’s time, but they were clearly different. So they should be remains of extinct species. 

Another reason for his theory was the living animals, especially the ones on the Galapagos (Spanish for tortoises). The animals on the different islands resembled the ones on the mainland of South America, but they had some changes. Also, the different organisms on different islands had little adaptations and weren’t the same. 

Darwin wrote all his ideas and discoveries in his notebook. 

· Darwin’s theory of natural selection took very long to come out. 
· It sped up when he read an essay by Thomas Malthus which stated: the human population increases geometrically and the available food supply only grows arithmically. Darwin it could be implied to all species and there is a struggle for existence. 
Darwin’s basic ideas: 

· Individuals within a species differ from one another 
· Offspring generally resemble their parents 
· In all species more offspring are born than can survive to adulthood and reproduce 
· Some individuals are better suited tot heir environment than others 

Darwin’s conclusions: 

· Those individuals that do survive to reproduce pass onto their offspring the characteristics that enabled them to survive 
· Over time, a group of individuals that once belonged to one species may give rise to 2 different groups that are sufficiently distinct to belong to separate species. 

Species: a group of organism that have the capacity to breed with one another 

Artificial selection: selection by humans 

Coherent theory: a theory which is internally consistent and provides a logically acceptable explanation. 

Lamarch (had his own theory on evolution but it was wrong) said any helpful characteristics that an individual acquires during its life can be handed on to its offspring.
Wallace wrote a similar theory of natural selection (after an 8-year expedition.) They published a paper together therefore it should be known as the Darwin-Wallace theory. 
It takes 2 million years for an animal species to evolve. 

The oldest fossils (3.5 billion years old) were single cellular organisms. Multicellular cells only appeared about 700 million years ago 
Nobody knew how old the earth was (today we do because of radioactive decay in rocks.) Thompson (a scientist) said it was 100 million years old but he had based his calculations on a faulty model (the cooling of the earth) 
Darwin was very careful bringing out his theory (20 years) 

Reasons for this could be: 

· He was being very cautious and wanted to gather enough evidence before it was published. 
· He was afraid of a public reaction: the religious beliefs could be a problem as they say God created the earth. They also say the earth is only 6000 years old. 

Gregor Mendel: 

· He is known as the founder of modern genetics. 
· He examined 28000 peas and discovered that the various characteristics of the peas (height/colour/shape) were determined by so called factors. 
· Each adult pea has each factor in pairs whereas the pollen/egg cells only have 1. Which when they come together make 2. 
· Factors= genes 
Darwin was right when he saw inherited variation between individuals as lying at the heart of evolution. 
We now know mutations are the source of his variation. 

Mutations: changes in the structure of an organism’s genetic material. Usually very harmful sometimes beneficial. 
If a sex cell is mutated it can be passed on to its offspring. 
Evolutionary biologists believe that all species which have ever existed can be linked in as single ‘branching tree’ because all life forms have evolved from common ancestors and ultimately from self-replicating molecules which happened to develop under the conditions the prevailing on earth. 
Humans are just as successful as all other living species otherwise we would be the only species still living. 

