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News

University of Texas: Embargoed for release: 4-Sep-2007 12:00 Eastern US Time 

Ancient lean gene

Scientists have found a gene that seems to have been keeping creatures lean during times of plenty since ancient times. 

The gene was first discovered in flies by another research team. But it also keeps worms and mice trim, according to a report in the September issue of Cell Metabolism.

If the gene works the same way in humans, the discovery could lead to a new weapon against our bulging waistlines. 

The gene is called Adipose (Adp). Animals without a working copy of it become obese. Those with greater than normal Adp activity in their fat tissues become slimmer, the researchers found. 

“Maybe if you could affect this gene, even just a little bit, you might have a beneficial effect on fat,” said Jonathan Graff of the University of Texas Southwestern Medical Center. He points out that people often become overweight very gradually, adding just one or two pounds a year. 

“After 30 years, that’s a lot.” 

Worms and flies are routinely studied as models of human health and disease. But that has been less true in fat biology, Graff says. 

That’s because worms and flies store their fat in multi-functional cells. Mammals on the other hand have special-purpose fat cells, known as adipocytes. But that difference doesn’t rule out the possibility that the animals might use similar genes to control fat storage, Graff says.

In the new study, his team found that worms lacking Adp activity got fat. They seemed otherwise quite healthy and fertile. The scientists searched the genetic database in search of related genes. They finally found one that was very similar in flies. 

Indeed, another scientist Winifred Doane, had found a natural strain of plump flies in Nigeria almost 50 years ago. These fat flies carried a mutation in their Adp gene. 

The flies lived in a climate marked by cycles of famine. This meant they probably benefited from being highly efficient at fat storage, Doane had suggested. 

To explore Adp further, Graff and his colleagues produced a strain of mutant flies like those that Doane had found years earlier. They found that the mutant flies were fat and had trouble getting around. 

Flies with only one copy of the Adp mutation fell somewhere in between the fat and normal flies. This was evidence that the gene’s effects are ‘dose-dependent’. 

This is good news for possible treatments for human obesity, Graff says. “Because it’s like a volume control instead of a light switch. It can be turned up or down, not just on or off. Eventually, of course, the idea is to develop drugs to target this system, but that’s in the years to come.”

Turning now to mammals - and mice in particular - the researchers found the same kind of patterns. 

“We made mice that expressed Adp in fat-storing tissues, and lo and behold, what happened,” Graff said. “They were skinny. They weighed less, with markedly less fat. And their fat cells were smaller.”

Smaller fat cells usually means better metabolic function, he said, including better blood sugar control. 

Storing fat is a good way to get through lean times but too much fat in times of plenty causes health problems. 

The search for molecules in the body that cause weight gain and poor blood sugar control “has taken on additional urgency due to the recent dramatic increase in obesity and diabetes,” Graff said. 

But in the modern world where many people have more or less unlimited supplies of food, it’s a wonder that even more people aren’t overweight, he added. Perhaps Adp is the answer.

If the gene plays a similar role in humans “it may be that some people’s Adp works very well.” 

### The researchers include Jae Myoung Suh, Daniel Zeve, Renee McKay, Jin Seo, Zack Salo, Robert Li, Michael Wang, and Jonathan M. Graff of University of Texas Southwestern Medical Center in Dallas. Suh et al.: ‘Adipose is a conserved dosage-sensitive anti-obesity gene.’ Publishing in Cell Metabolism 6, 195’207, September 2007 DOI 10.1016/j.cmet.2007.08.001. www.cellmetabolism.org 

450 words

Flesch reading ease: 60.2

Flesch-Kincaid Grade level: 8.2

Word bank
Pupils will not know some of the words used in the text. Meanings are given below, followed by an exercise in matching words and meanings. 

Teachers may choose to provide some or all of the meanings to help pupils read and understand the story. An approach that leads to better learning is to ask pupils to complete as much of Activity 1 as possible during their first encounter with the text.

By tackling this exercise and those that follow – which are known collectively as directed activities related to texts (DARTs) – pupils can engage with a piece of writing, and learn a great deal from it, even when many of its ideas and words are unfamiliar to them.


Word
Meaning

1
activity
being active

2
ancient
belonging to the distant past


3
beneficial
having a good or helpful effect

4
benefited
gained something useful

5
biology
the science of life and living things

6
climate
average weather over a long period

7
colleagues
people who work together

8
cycles
series of events that happen again and again in the same order

9
database
information in a computer stored in such a way that it can be used to answer questions

10
deleterious 
harmful

11
diabetes
disease in which there is too much sugar in a person's blood

12
dose-dependent
having results that depend on the amount of something

13
dramatic
exciting and impressive

14
efficient
doing work well; not wasteful

15
evidence
reason to believe something

16
expressed
produced a protein

17
famine
very bad shortage of food

18
fertile
able to produce young

19
function
what something does or is designed to do

20
gene
part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.

21
genetic
of genes

22
gradually
slowly but steadily

23
issue
a particular edition of a newspaper or magazine

24
mammals
animals that give birth to live young and feed them with mother’s milk. Humans are mammals.

25
metabolic
to do with the chemical changes that provide energy in living cells

26
models
animals that can be studied and altered to learn about diseases and how to treat them in humans

27
molecules
the smallest parts of a substance that can exist; made of two or more atoms joined together

28
multi-functional
able to do a number of different things

29
mutant
having a gene or several genes that are different from normal 

30
mutation
a change in the genes of a living thing

31
obese
very fat

32
patterns
regular ways that something happens

33
related
belonging to the same family; alike

34
research 
careful study to find out facts or information

35
researchers
people who study something carefully to find out facts or information

36
routinely
normally and regularly

37
storage
the storing of things

38
strain
group of living things of one species that are slightly different from the rest

39
tissues
a mass of cells that form one part of a plant or animal – for example muscle, bone, cartilage

40
unlimited
as much as anyone could want

41
urgency
the need to be dealt with immediately

42
breed
produce young

43
cell
the building block of all living things

44
conception
fertilization of egg by sperm

45
DNA
giant molecule that contains the genes; short for deoxyribonucleic acid

46
fertilization
joining of male and female cells to form a new cell that can become a new plant or animal

47
inherit
get from parents at conception

48
protein
one of many substances that are the building blocks of living cells

49
species
group of living things that are like each other and can breed together to produce fertile young

50
sperm
the male cell that joins with an egg to produce new life

Activity 1

Mixed-up meanings

Pupils should try to fill in the blanks in the final column with the words that match the meanings. The words needed are listed, but not necessarily in the right order, in the first column.

This exercise should not be tackled in isolation, but by a reader with access to the story itself: The contexts in which words are used provide powerful clues to their meanings.  


Word
Meaning
Word should be

1
activity
belonging to the distant past


2
ancient
having a good or helpful effect


3
beneficial
average weather over a long period


4
benefited
of genes


5
biology
being active


6
climate
the male cell that joins with an egg to produce new life


7
colleagues
animals that give birth to live young and feed them with mother’s milk. Humans are mammals.


8
cycles
people who work together


9
database
careful study to find out facts or information


10
deleterious 
series of events that happen again and again in the same order


11
diabetes
animals that can be studied and altered to learn about diseases and how to treat them in humans


12
dose-dependent
the need to be dealt with immediately


13
dramatic
slowly but steadily


14
efficient
harmful


15
evidence
able to do a number of different things


16
expressed
a change in the genes of a living thing


17
famine
as much as anyone could want


18
fertile
group of living things of one species that are slightly different from the rest


19
function
disease in which there is too much sugar in a person's blood


20
gene
belonging to the same family; alike


21
genetic
having results that depend on the amount of something


22
gradually
very bad shortage of food


23
issue
regular ways that something happens


24
mammals
people who study something carefully to find out facts or information


25
metabolic
information in a computer stored in such a way that it can be used to answer questions


26
models
the building block of all living things


27
molecules
doing work well; not wasteful


28
multi-functional
having a gene or several genes that are different from normal 


29
mutant
exciting and impressive


30
mutation
the science of life and living things


31
obese
the storing of things


32
patterns
part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.


33
related
normally and regularly


34
research 
to do with the chemical changes that provide energy in living cells


35
researchers
reason to believe something


36
routinely
produce young


37
storage
the smallest parts of a substance that can exist; made of two or more atoms joined together


38
strain
group of living things that are like each other and can breed together to produce fertile young


39
tissues
a mass of cells that form one part of a plant or animal – for example muscle, bone, cartilage


40
unlimited
giant molecule that contains the genes; short for deoxyribonucleic acid


41
urgency
what something does or is designed to do


42
breed
a particular edition of a newspaper or magazine


43
cell
joining of male and female cells to form a new cell that can become a new plant or animal


44
conception
get from parents at conception


45
DNA
able to produce young


46
fertilization
very fat


47
inherit
one of many substances that are the building blocks of living cells


48
protein
gained something useful


49
species
fertilization of egg by sperm


50
sperm
produced a protein


Activity 2

Comprehension 

1. The gene this story is about was first discovered in -----?

2. What does the gene do?

3. The scientists in the story have been studying the same gene in two different types of creature. Name one of them.

4. Do we know yet if the gene does the same thing in humans?

5. What happens to flies, mice and worms that do not have the Adipose gene?

6. What happens to flies, mice and worms that that have plenty of Adipose activity in their body fat?

7. Do people usually put weight on suddenly?

8. What word in the story gave you the answer to that last question?

9. Worms and flies are often studied to learn more about health and disease in the human body – but not usually by scientists interested in ---. 

10. That’s because worms and flies on the one hand and humans on the other have quite --------- kinds of fat cells. 

11. But scientists might be able to learn something about fat in humans by studying worms and mice. That’s because although the cells might be different the ----- might be similar.

12. Graff and his colleagues studied a gene that helped keep worms slim first. What did they do next?

13. What did they find?

14. The flies that Doane had studied were fat because their Adp gene did not work normally. What word is used in the story to say this?

15. Why would Doane’s flies have found it useful to be able to store fat well?

16. Genes almost always come in pairs. When Graff and his colleagues produced flies with just one Adp gene that worked normally and one that didn’t what were the flies like?

17. What was this evidence for?

18. In one sentence and your own words explain why we would want a “volume control instead of a light switch” in a treatment for human obesity.

19. The scientists found the same type of results in their experiments with mice. Thinking back to what we were told about fat cells in different animals near the start of the story, why did the scientists do experiments on mice as well as on flies?

20. Getting fat is a big problem for many of us. So why do our bodies store fat at all?

21. In countries like ours, in which many people can eat as much as they want, it is surprising that more people are not fat. What does Graff suggest is the reason for this?

Activity 3

Find the missing word
Pupils should try to fill in the blanks using clues from the rest of the sentence. When in doubt, the length of each blank indicates the length of the missing word. A complete list of words that belong in the blanks is provided at the end of the passage.

Ancient lean gene

Scientists have found a gene that seems __ have been keeping creatures lean during times of plenty _____ ancient times. 

The gene was first discovered in flies __ another research team. But it also keeps worms and ____ trim, according to a report in the September issue __ Cell Metabolism.

If the gene works the same way in ______, the discovery could lead to a new weapon _______ our bulging waistlines. 

The gene is called Adipose (Adp). _______ without a working copy of it become obese. Those ____ greater than normal Adp activity in their fat tissues ______ slimmer, the researchers found. 

"Maybe if you could affect ____ gene, even just a little bit, you might have _ beneficial effect on fat," said Jonathan Graff of the __________ of Texas Southwestern Medical Center. He points out that ______ often become overweight very gradually, adding just one or ___ pounds a year. 

"After 30 years, that's a lot."

Worms and flies are routinely studied as models of _____ health and disease. But that has been less true __ fat biology, Graff says. 

That's because worms and flies _____ their fat in multi-functional cells. Mammals on the other ____ have special-purpose fat cells, known as adipocytes. But that difference _______ rule out the possibility that the animals might use _______ genes to control fat storage, Graff says.

In the new _____, his team found that worms lacking Adp activity ___ fat. They seemed otherwise quite healthy and fertile. The ___________ searched the genetic database in search of related genes. ____ finally found one that was very similar in flies. 

Indeed, another scientist Winifred Doane, had found a natural ______ of plump flies in Nigeria almost 50 years ago. _____ fat flies carried a mutation in their Adp gene.

The flies lived in a climate marked by cycles __ famine. This meant they probably benefited from being highly _________ at fat storage, Doane had suggested. 

To explore Adp _______, Graff and his colleagues produced a strain of ______ flies like those that Doane had found years earlier. ____ found that the mutant flies were fat and had _______ getting around. 

Flies with only one copy of the ___ mutation fell somewhere in between the fat and normal _____. This was evidence that the gene's effects are ________________. 

This is good news for possible treatments for human obesity, Graff says. “Because it’s like a volume control instead of a light switch. It can be turned up or down, not just on or off. Eventually, of course, the idea is to develop drugs to target this system, but that’s in the years to come.”

Turning now to mammals - and mice in __________ - the researchers found the same kind of patterns. 

“We made mice that expressed Adp in fat-storing tissues, ___ lo and behold, what happened,” Graff said. “They were ______. They weighed less, with markedly less fat. And _____ fat cells were smaller.”

Smaller fat cells usually means ______ metabolic function, he said, including better blood sugar control.

Storing fat is a good way to get through ____ times but too much fat in times of plenty ______ health problems. 

The search for molecules in the body ____ cause weight gain and poor blood sugar control “has _____ on additional urgency due to the recent dramatic increase __ obesity and diabetes,” Graff said. 

But in the modern _____ where many people have more or less unlimited supplies __ food, it's a wonder that even more people aren't __________, he added. Perhaps Adp is the answer.

If the ____ plays a similar role in humans “it may be ____ some people's Adp works very well.”

These are all the words that belong in the blanks:

‘dose-dependent’, a, Adp, against, and, Animals, become, better, by, causes, doesn’t, efficient, flies, further, gene, got, hand, human, humans, in, in, lean, mice, mutant, of, of, of, of, overweight, particular, people, scientists, similar, since, skinny, store, strain, study, taken, that, that, their, themselves, These, They, They, this, to, trouble, two, University, was, with, world

Answer Key:

Ancient lean gene
Scientists have found a gene that seems to have been keeping creatures lean during times of plenty since ancient times. 

The gene was first discovered in flies by another research team. But it also keeps worms and mice trim, according to a report in the September issue of Cell Metabolism.

If the gene works the same way in humans, the discovery could lead to a new weapon against our bulging waistlines. 

The gene is called Adipose (Adp). Animals without a working copy of it become obese. Those with greater than normal Adp activity in their fat tissues become slimmer, the researchers found. 

"Maybe if you could affect this gene, even just a little bit, you might have a beneficial effect on fat," said Jonathan Graff of the University of Texas Southwestern Medical Center. He points out that people often become overweight very gradually, adding just one or two pounds a year. 

"After 30 years, that's a lot." 

Worms and flies are routinely studied as models of human health and disease. But that has been less true in fat biology, Graff says. 

That's because worms and flies store their fat in multi-functional cells. Mammals on the other hand have special-purpose fat cells, known as adipocytes. But that difference doesn't rule out the possibility that the animals might use similar genes to control fat storage, Graff says.

In the new study, his team found that worms lacking Adp activity got fat. They seemed otherwise quite healthy and fertile. The scientists searched the genetic database in search of related genes. They finally found one that was very similar in flies. 

Indeed, another scientist Winifred Doane, had found a natural strain of plump flies in Nigeria almost 50 years ago. These fat flies carried a mutation in their Adp gene. 

The flies lived in a climate marked by cycles of famine. This meant they probably benefited from being highly efficient at fat storage, Doane had suggested. 

To explore Adp further, Graff and his colleagues produced a strain of mutant flies like those that Doane had found years earlier. They found that the mutant flies were fat and had trouble getting around. 

Flies with only one copy of the Adp mutation fell somewhere in between the fat and normal flies. This was evidence that the gene's effects are 'dose-dependent'. 

This is good news for possible treatments for human obesity, Graff says. “Because it’s like a volume control instead of a light switch. It can be turned up or down, not just on or off. Eventually, of course, the idea is to develop drugs to target this system, but that’s in the years to come.”
“We made mice that expressed Adp in fat-storing tissues, and lo and behold, what happened,” Graff said. “They were skinny. They weighed less, with markedly less fat. And their fat cells were smaller.” 

Smaller fat cells usually means better metabolic function, he said, including better blood sugar control. 

Storing fat is a good way to get through lean times but too much fat in times of plenty causes health problems. 

The search for molecules in the body that cause weight gain and poor blood sugar control “has taken on additional urgency due to the recent dramatic increase in obesity and diabetes,” Graff said. 

But in the modern world where many people have more or less unlimited supplies of food, it's a wonder that even more people aren't overweight, he added. Perhaps Adp is the answer.

If the gene plays a similar role in humans “it may be that some people's Adp works very well.”

Activity 4

What kind of statement?
Students should read the news story on page 1 about the latest scientific research, and highlight phrases or sentences according to the following key (or any other way of indicating the different types of statement that can be done with the resources in their pockets or in your classroom):

Existing knowledge

Aims/reasons for doing the research

Technology and methods

New findings or developments

Hypothesis

Prediction

Evidence
Issues, implications and applications

Normally no more than one phrase or sentence should be highlighted in each paragraph, unless the reader decides that a particular paragraph contains several really important ideas. 

Usually the decision will not be too difficult. But choosing between, say, hypotheses and new findings can sometimes be tricky. There isn’t always an obviously right or wrong answer, even to the scientists themselves. 

Pupils should be encouraged not to agonize too long over their choice of statement type, but to be prepared to give reasons for their decisions. 

Note: A hypothesis is a “tentative explanation that leads to predictions that can be tested by experiment or observation”.
Answer Key: (These are illustrative choices. There are many others.)

Ancient lean gene

Scientists have found a gene that seems to have been keeping creatures lean during times of plenty since ancient times. 

The gene was first discovered in flies by another research team. But it also keeps worms and mice trim, according to a report in the September issue of Cell Metabolism.

If the gene works the same way in humans, the discovery could lead to a new weapon against our bulging waistlines. 

The gene is called Adipose (Adp). Animals without a working copy of it become obese. Those with greater than normal Adp activity in their fat tissues become slimmer, the researchers found. 

“Maybe if you could affect this gene, even just a little bit, you might have a beneficial effect on fat,” said Jonathan Graff of the University of Texas Southwestern Medical Center. He points out that people often become overweight very gradually, adding just one or two pounds a year. 

“After 30 years, that’s a lot.” 

Worms and flies are routinely studied as models of human health and disease. But that has been less true in fat biology, Graff says. 

That’s because worms and flies store their fat in multi-functional cells. Mammals on the other hand have special-purpose fat cells, known as adipocytes. But that difference doesn’t rule out the possibility that the animals might use similar genes to control fat storage, Graff says.

In the new study, his team found that worms lacking Adp activity got fat. They seemed otherwise quite healthy and fertile. The scientists searched the genetic database in search of related genes. They finally found one that was very similar in flies. 

Indeed, another scientist Winifred Doane, had found a natural strain of plump flies in Nigeria almost 50 years ago. These fat flies carried a mutation in their Adp gene. 

The flies lived in a climate marked by cycles of famine. This meant they probably benefited from being highly efficient at fat storage, Doane had suggested. 

To explore Adp further, Graff and his colleagues produced a strain of mutant flies like those that Doane had found years earlier. They found that the mutant flies were fat and had trouble getting around. 

Flies with only one copy of the Adp mutation fell somewhere in between the fat and normal flies. This was evidence that the gene’s effects are ‘dose-dependent’. 
This is good news for possible treatments for human obesity, Graff says. “Because it’s like a volume control instead of a light switch. It can be turned up or down, not just on or off. Eventually, of course, the idea is to develop drugs to target this system, but that’s in the years to come.”

Turning now to mammals - and mice in particular - the researchers found the same kind of patterns. 
“We made mice that expressed Adp in fat-storing tissues, and lo and behold, what happened,” Graff said. “They were skinny. They weighed less, with markedly less fat. And their fat cells were smaller.”
Smaller fat cells usually means better metabolic function, he said, including better blood sugar control. 

Storing fat is a good way to get through lean times but too much fat in times of plenty causes health problems. 

The search for molecules in the body that cause weight gain and poor blood sugar control “has taken on additional urgency due to the recent dramatic increase in obesity and diabetes,” Graff said. 

But in the modern world where many people have more or less unlimited supplies of food, it’s a wonder that even more people aren’t overweight, he added. Perhaps Adp is the answer.
If the gene plays a similar role in humans “it may be that some people’s Adp works very well.”

Activity 5
Topic for discussion, research or pupil presentations

Have the students look at the fat mice created by scientists at http://sciam.com/article.cfm?chanID=sa003&articleID=0007686A-F4AD-109B-B4AD83414B7F0000 and www.foxnews.com/story/0,2933,226821,00.html. 

Then in groups get them to discuss if it is ethical to do this kind of thing to animals.

Ask the question in different ways with different groups, without letting the others see the wording. For example:

"Is it ethical to inflict suffering and death on animals in the hope of helping people who stuff themselves?"

"Is it ethical to experiment on animals with the aim of finding a cure for people who eat too much?"

"Is it ethical to use animal models to find cures for humans diseases such as diabetes and obesity?"

Get each group to prepare a PowerPoint presentation to deliver in turn to the class. 

Discuss the results as a whole class. What can we learn from this exercise? 

Tips for science class discussions and groupwork 
No 61
Ground rules for discussion

You, as the teacher, will need to establish rules or guidelines on appropriate and inappropriate modes of argument and self-expression. The goal is a general atmosphere of mutual respect and tolerance but is more readily stated than achieved.

In defining the rules or framework for discussion, attention should be paid to both cultural and religious sensitivity as well as maintaining a balance between objectivity and emotional engagement. Try not to allow students to personalise the issues under discussion as this may arouse feelings of guilt and a need for self-justification.

Multiple perspectives can arise from differences of culture, religion, social class, gender or academic discipline and when several students within the group share a perspective the discussion can break down into a contest between rival ‘factions’.

A clear framework suggested by Susan Illingworth for students in Higher Education can be helpful here. Teachers should ensure that:

    * Every member of the group has an opportunity to speak.

    * Views can be expressed without interruption.

    * Criticisms are aimed at arguments and not individuals.

    * There are mechanisms for defusing heated situations.

    * Participants are encouraged to apply constructive criticism to their own beliefs

    * Participants are encouraged to look for common ground between opposing views

    * Teaching materials are selected for their accessibility to a range of viewpoints.

Students are used to being asked for the correct answer, it will take them a while to come to terms with the fact that when discussing bioethics there will not always be correct answer, this needs to be made clear to them.

Students should feel safe in the classroom environment.  As private individuals they could refuse to participate in a debate if it distressed them either by remaining silent or by walking away but in school students are expected to remain in class.

From section on Working with discussion at BioEthics Education Project (www.beep.ac.uk/content/index.php).
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