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TEXT ONE

A. Please read the following text and complete the diagrams that illustrate each paragraph. Please remember you are not drawing membranes, but summaries of the text:

M

embrane proteins are either extrinsic or intrinsic. Extrinsic membrane proteins are entirely outside of the membrane, but are bound to it by weak molecular attractions ( ionic, hydrogen and/or Van der Waalsand bonds). Intrinsic membrane proteins, the class we are mainly interested in, are embedded in the membrane. Many of them extend from one side of the membrane to the other and are referred to as transmembrane proteins. 

Classification of membrane proteins:


Cells are constantly pumping ions in and out through their plasma membranes. In fact, more than half the energy that are bodies consume is used by cells to drive the protein pumps in the brain that do nothing else but transport ions across plasma membranes of nerve cells. How can ions be transported across membranes that are effectively impermeable to them? 

Cells contain proteins that are embedded in the lipid bilayer of their plasma membranes and extend from one side of the membrane through to the other. Such transmembrane proteins can function to effect ion transport in several ways. But how can they cope with the energetically highly unfavorable situation in which an ion must pass through the hydrophobic inner layers of the plasma membrane? 

Ion transportation


Domains

If we examine the detailed structures of many transmembrane proteins, we see that they often have three different domains, two hydrophilic and one hydrophobic . A hydrophilic domain (consisting of hydrophilic amino acids) at the N-terminus is poking out in the extracellular medium, a hydrophobic domain in the middle of the amino acid chain, often only 20-30 amino acids long, is threaded through the plasma membrane, and a hydrophilic domain at the C-terminus protrudes into the cytoplasm. The transmembrane domain, because it is made of amino acids having hydrophobic side chains, exists comfortably in the hydrophobic inner layers of the plasma membrane. Because these transmembrane domains anchor many proteins in the lipid bilayer,these proteins are not free-floating and cannot be isolated and purified biochemically without first dissolving away the lipid bilayer with detergents. (Indeed, much of the washing we do in our lives is necessitated by the need to solubilize proteins that are embedded in lipid membranes using detergents!) 

Structures of  transmembrane proteins



Connect to the diagram:


TEXT TWO

A. Read the following text:

Cloning and Transgenic Animals:The Influence of Technical Confluence

Commentary by Thomas M. Zinnen

I

n 1997 'Dolly' and 'Polly' have changed how we look at cloning and transgenesis in multi-celled animals. Dolly, of course, is the famous 'cloned sheep' announced early this year, and 'Polly' is a transgenic sheep from the same research program. 

Before 'Dolly' and 'Polly,' cloning animals and making transgenic livestock were lines of research that proceeded independently since the mid 80's. 

An early step in cloning in livestock was to split a developing calf embryo and generate two genetically identical calves from the two embryonic halves. 

The first step in transgenesis as practiced by bacteriologists was to add a new gene to a cell in culture, and observe the effect of that one added gene, also in culture. 

The successful birth and development of 'Dolly' the sheep showed that researchers could start with cells taken from adult animals, not just with embryonic cells. After the original cells were collected from the adult sheep, these cells were grown and multiplied in cell culture before being used to generate an embryo. 

Growing and multiplying in culture populations of these totipotent cells – individual  cells capable of going through embryonic and fetal development to produce an adult animal – is  a powerful tool. Rather than manipulating one cell at a time, animal scientists are starting to be able to manipulate cell populations like the way bacteriologists do: adding genes to a population of cells and selecting for the particular rare cells that have incorporated the desired combination of genes. 

Once that particular rare cell is found, it can be grown from a single cell to a complete animal. This means scientists can hope to study gene effects not just on cell physiology in a test tube, but also on growth and development into tissues, organs and complete animals. 

Comparing what could be done in terms of transgenic animals before Dolly and what can be done using the 'Dolly technology' helps in understanding the impact that the 'Dolly technology' will have in research with transgenic animals.

Don't Just Add a Gene, Ad just It and Exchange It

The next step in research with transgenic livestock is site-specific insertion of genes using homologous recombination to study the effect of exchanging one version of a gene for another. Homologous in this case means that you replace a gene with a different gene for the same kind of function, located in the same place on the organism’s genome. 

Using homologous recombination is powerful because a researcher can make an inactive version of a gene and exchange it for an active version, to ask the question: 'What happens if I turn a gene off?' 

But homologous recombination is to random insertion as a needle is to a haystack. The researcher is challenged to find that particular cell in which the newly donated gene trades places with a target gene already on a chromosome. The researcher needs to distinguish that rare cell from the cells which have the more common random insertion of the newly donated gene anywhere in the genome. 

Imagine the problems of homologous recombination have been solved, but 'Dolly Technology' is not available. Researchers could routinely use a donor gene to exchange or 'knock out' the corresponding gene in a sheep cell. If the cells grow as undifferentiated tissue in culture, researchers could study the effect of the target gene on cell physiology. But researchers wouldnít know what, if any, function the gene may have in development or in the physiology of the adult animal. 

Even if a researcher can find in a culture dish the rare cell with the rare homologous insertion event, how can the researcher generate a whole animal from that one cell in order to find out the gene’s function in development? 

To address those questions, one needs a system to take a single cell and make a complete animal. This is cloning. This is the breakthrough represented by 'Dolly Technology'. The reality is that 'Dolly Technology' is here, and the next big breakthrough will be a system of homologous recombination in livestock animals.

The State of Cloning and Homologous Recombination: 1997 

So far, the only animal in which scientists have a system for inserting a known donor gene into a known site using homologous recombination is the mouse. Putting in a new version of a gene and "knocking out" the existing version of the gene is the basis of knock-out mice. 

You can look at the term knock-out in two ways. The more general is 'one is put into place as the other is knocked out of place.' The version of the gene you put in might work but in a different way than the existing version of the gene it replaces. More commonly the donated gene is inactive, and in this sense the addition of the donated gene not only 'knocks out' the working copy of the gene, it can also knock out the normal gene’s function. 

In livestock, researchers can insert a known gene but the insertion is random. With livestock, it has been possible to add a new gene to an embryonic stem cell and then grow an adult animal from the cell. But so far it has been impossible to insert a new, modified version of an existing gene, replacing a normal version in a cell, and then generate an adult from that cell. A system of homologous recombination will allow researchers to study the effect of 'knocking-out' existing genes to study the genes’ functions. 

This is why homologous recombination will be so valuable in research on the genetics of livestock animals. Compare that with transgenesis. Transgenesis merely requires the random insertion of a new gene. The new gene inserts anywhere. It does not exchange or knock out of place any other gene.

B. Now answer , please:

Introduction – Lines 1 to 25

1. Dolly and Polly made cloning animals and making transgenic livestock

converge into one area of research
 True – False  

2. At the beginning, scientists divided an embryo to generate two identical

animals
 True – False  

3.   Bacteriologists divided genes in culture
 True – False 

4. Cells from animals remain in culture before they are used to generate

     an embryo
 True – False

5.  Totipotent cells need powerful tools to grow and reproduce
 True – False

6.  Animal scientists prefer to manipulate one cell at a time
 True – False 

7.  The rare cell can become only one cell or an animal
 True – False 

8.  Dolly was the starting point in transgenic animals
 True – False

9.  Bacteriologists had been producing transgenic animals for some time
 True – False 

10. The first passage is about the difference that the “Dolly” technology

     made in research with transgenic animals
 True – False 

Section 2, Lines 26 to 51, “Don’t Just Add a Gene, Ad just It and Exchange It.

11. “... site-specific insertion of genes... “ means that the genes ...........  

a. are inserted anywhere.

b. appear at a particular site.

c. are inserted at a particular site.

12. Homologous combinations are useful because scientists can ........... 

a. shift from active to inactive genes.

b. experiment with inactive genes.

c. ask themselves questions.

13. Homologous recombination is not practical because ................  

a. a lot of needles are necessary.

b. the inserted rare cell is difficult to locate.

c. it is not easy to produce the rare cell.

14. When the author says “Imagine the problems of homologous recombination have been solved, but “Dolly Technology” is not available, he is talking about ...............  

a. a hypothesis.

b. a fact.

c. something obligatory.

15. When researchers exchange a donor gene for a gene in a sheep cell, and it grows as undifferentiated tissue, they can ...

a. study its effect on cell physiology.

b. learn about the function of the gene.

c. observe the physiology of the adult animal.

16. If the researcher finds the rare cell with the rare homologous insertion, ..... 

a. he can generate a whole animal from that cell.

b. he can find out the function of the genes in the development.

c. he is still unable to generate a whole animal from that cell.

17. Cloning is .............. 

a. a research method.

b. a scientific procedure.

c. the answer to all the questions.

18. “Dolly Technology” ....................... 

a. broke through these methods.

b. taught people the answers to the questions about recombination.

c. opened new and broad horizons.

Section 3, Lines 51 to 70: The State of Cloning and Homologous Recombination: 1997

19. When this article was written, scientists were able to perform this operation  .....   

a. only on mice.

b. on any animal except the mouse.

c. by computers.

20. When scientists “knock out” a gene, we can say they .......................          

a. hit it hard.

b. eliminate it.

c. replace it for another.

20. The inserted gene .................. become inactive.

a. should 

b. would 

c. may 

21. When the donated gene is inactive, it .................... knocks out the normal gene’s function.

a. eventually

b. usually

c. seldom

22. In livestock, it has been always .................... to insert a known gene with a random insertion.

a. feasible

b. likely

c. liable

23. A system of homologous recombination will represent a ............. in this field.

a. promotion

b. forwarding

c. breakthrough

24. By “knocking out” existing genes by homologous recombination, researchers ............... study the genes’ function.

a. will be likely to

b. will be able to

c. would rather

25. In transgenesis, ..................... , the new gene does not exchange or knosk out of place any other gene.

a. by the way

b. conversely

c. on the other hand


VOCABULARY

a. In the following paragraph, insert these words:

need– take up– obtain – form – are capable of

Plant Nutrition 

Unlike animals (which ......................  their food from what they eat) plants obtain their nutrition from the soil and atmosphere. Using sunlight as an energy source, plants .............................. making all the organic macromolecules they ................ by modifications of the sugars they.....................  by photosynthesis. However, plants must .................... various minerals through their root systems for use. 

b. In the following paragraph, insert these words:

label – elements – fertilizer – quantity – weight 

A (plant) balanced diet

Carbon, Hydrogen, and Oxygen are considered the essential .............................. Nitrogen, Potassium, and Phosphorous are obtained from the soil and are the primary macronutrients. Calcium, Magnesium, and Sulfur are the secondary macronutrients needed in lesser............................ . The micronutrients, needed in very small quantities and toxic in large quantities, include Iron, Manganese, Copper, Zinc, Boron, and Chlorine. A complete .......................... provides all three primary macronutrients and some of the secondary and micronutrients. The of the fertilizer will list numbers, for example 5-10-5, which refer to the percent by ............................. of the primary macronutrients.

c. In the following paragraphs, insert these words:

biological - symbiotic – available – weathered – miners 

Soils play a role

Soil is ................................ , decomposed rock and mineral (geological) fragments mixed with air and water. Fertile soil contains the nutrients in a readily .............................. form that plants require for growth. The roots of the plant act as ....................... moving through the soil and bringing needed minerals into the plant roots. 

Mycorrhizae, bacteria, and minerals

Plants need nitrogen for many important..............................  molecules including nucleotides and proteins. However, the nitrogen in the atmosphere is not in a form that plants can utilize. Many plants have a ........................... relationship with bacteria growing in their roots: organic nitrogen as rent for space to live. These plants tend to have root nodules in which the nitrogen-fixing bacteria live. 


Scoring criteria:

30/50 = 4 (four) – Passing –mark  (Criterion: A person who understands less than 60% of a  text cannot be considered an able reader)

31 – 35 = 5

36 – 40 = 7

41 – 45 = 8

46 – 48 = 9

49, 50 = 10
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Anchor proteins in lipid bilayer
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