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News

University of California - Santa Cruz: Embargoed for release: 9-Sep-2007 13:00 Eastern US Time

Extra genes make mouth water

Humans took over the world because of what went on in their mouths, say scientists.

We humans have far more copies of the salivary amylase gene than any of our ape relatives, the study found. We use these copies to flood our mouths with amylase. This is an enzyme that digests starch. 

The new findings, published online on 9 Sep in Nature Genetics, support the idea that starchy food, like the potatoes and carrots we eat today, was a very important addition to the diet of early humans. 

Extra copies of the same gene mean that more of the enzyme it produces will be made in the mouth, says Nathaniel Dominy, one of the paper's authors. He is assistant professor of anthropology at University of California, Santa Cruz. 

This new ability to eat calorie-rich starches could have fed our large brains. It would have opened up new food supplies that fueled our colonization of the planet, Dominy says.

Other primates eat mainly ripe fruits. These contain very little starch. So they did not get the same boost to their brain-power.

In their research the scientists sampled saliva from 50 European-American students. They found as many as 15 copies of the amylase gene per person. By comparison, all 15 chimpanzees they sampled had exactly two copies each. 

They found that people with more copies of the gene had more amylase in their saliva.

Next the team studied humans with different diets. They found the same connection between the amount of starch eaten and the number of amylase gene copies. 

The diet of the Yakut of the Arctic is mainly fish. They were found to have fewer copies of the gene than the related Japanese, whose diet includes starchy foods like rice. The same thing was found in two Tanzanian tribes. They are the Datog, who raise livestock, and the Hadza, who mostly eat tubers and roots.

"Even though they're closely related genetically and live close to each other geographically, still there are big differences in the average number of copies in these populations," Dominy said. 

The discovery could greatly improve our understanding of how humans began. Anthropologists have long been stumped by the sudden increase in human brain size, body size and the area they lived in. All these happened at more or less the same time.

Meanwhile other great apes were hardly changing. Early humans simply must have found some source of better food to make it all possible.

"That's the big mystery of paleoanthropology," Dominy says. "What changed?”

Why did our earliest human ancestors gain an “incredibly large brain, which is very energetically expensive to maintain”? 

And why did they become at the same time “a much more efficient bipedal organism”?

For years more meat was thought to be the answer, as early humans learned to hunt. But, Dominy points out, even in human hunter-gatherers today, meat is a small part of their diet. 

“They cooperate with language. They use nets. They have poisoned arrows, even, and still it's not that easy to hunt meat." 

To think that 2-4 million years ago, our ancestors without any of these things could have done much better "doesn't make a whole lot of sense."

So some anthropologists are starting to think that the new food was starch stored by plants as underground tubers and bulbs. These would have been wild versions of modern-day foods like carrots, potatoes, and onions. 

Once early humans learned to recognize these plants, this theory goes, it opened up a whole new food source that was unknown to the other apes.

"It's kind of a goldmine," Dominy said. "All you have to do is dig it up."

Tubers could have been especially important for early humans known as Homo erectus. They may have been the first humans to cook with fire. Since this idea was proposed, researchers have been looking for evidence. 

This is not easy for a theory about perishable food eaten two million years ago. But in work earlier this year, Dominy and his colleagues found some. They discovered that the 'isotopic signature' of animals that eat tubers and bulbs today matched that found in the fossil remains of early humans. (http://press.ucsc.edu/text.asp?pid=1251). 

This new discovery about amylase genes is another piece of evidence that points to the importance of starch in human origins. When early humans learned the secret of fire, cooking starchy vegetables would have made them much easier to eat. At the same time it would have made extra amylase gene copies more useful.

"We eat French fries and baked potatoes," Dominy says. "When you cook, you can afford to eat less overall, because the food is easier to digest. Some marginal food resource that you might only eat in times of famine, now you can cook it and eat it. 

"Now you can have population growth and expand into new territories."

800 words

Flesch reading ease: 64.1

Flesch-Kincaid Grade level: 7.8

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
amylase
an enzyme produced in the mouth that helps break down starch

2
ancestors
members of the same family who lived in the past


3
anthropologists
people who study humans, their origins and behavior

4
anthropology
the study of humans

5
average
one number that stands for a whole set of numbers

6
bipedal
walking on two legs

7
calorie-rich
containing lots of calories in a small piece

8
colleagues
people who work together

9
colonization
moving into a new area and settling there

10
cooperate
work together

11
diet 
what something usually eats and drinks

12
digests
changes food so the body can absorb it

13
efficient
working well; not wasteful

14
energetically
in terms of energy

15
evidence
reason to believe something

16
expensive
costly

17
expression
the process of creating a protein from a gene 

18
famine
severe shortage of food, often cause by drought

19
fossil
cast or remains of an animal or plant found in rock

20
fueled
provided energy for

21
gene 
tiny part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.

22
genetically
in the genes

23
hunter-gatherers
people who live by hunting animals and gathering food from plants

24
livestock
farm animals

25
maintain
keep in good condition

26
marginal
only just worth doing or having

27
organism
a living thing

28
paleoanthropology
study of humans in the distant past

29
perishable
likely to rot away quickly

30
population 
the people living in a particular place

31
primates
apes, monkeys and humans

32
research
careful study to find out facts or information

33
researchers
people who study something carefully to find out facts or information

34
resource
something useful or valuable

35
saliva  
watery liquid in the mouth; spit

36
salivary 
to do with saliva

37
sampled
took small amounts to tell what a whole thing was like

38
starch 
complex carbohydrate found in corn, potatoes, wheat, rice etc.

39
theory
set of ideas that explain a wide range of facts; often used, as here, to mean hypothesis

40
tubers
bulging roots that store food

41
versions
different forms

42
absorb
take in; make part of itself

43
calorie
a unit of heat energy, often used to show how much energy is in foods

44
carbohydrate
sugar or starch that provides energy when eaten and digested

45
cell
the building block of all living things except viruses

46
complex
having many connecting parts that are hard to separate

47
conception
fertilization of egg by sperm

48
DNA
giant molecule that contains the genes; short for deoxyribonucleic acid

49
drought
long period without rain

50
energy
the ability to do work

51
enzyme
a protein produced by living cells that helps make things happen

52
fertilization
joining of male and female cells to form a new cell that can become a new plant or animal

53
hypothesis
a tentative scientific explanation that can be tested

54
inherit
get from parents at conception

55
molecule
the smallest part of a substance that can exist; made of two or more atoms joined together

56
origins
beginnings

57
protein
one of many substances that are the building blocks of living cells

58
sperm
the male cell that joins with an egg to produce new life

59
tentative
not definite or certain

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
amylase
the process of creating a protein from a gene 


2
ancestors
a tentative scientific explanation that can be tested


3
anthropologists
to do with saliva


4
anthropology
the people living in a particular place


5
average
the smallest part of a substance that can exist; made of two or more atoms joined together


6
bipedal
having many connecting parts that are hard to separate


7
calorie-rich
the male cell that joins with an egg to produce new life


8
colleagues
working well; not wasteful


9
colonization
costly


10
cooperate
get from parents at conception


11
diet 
giant molecule that contains the genes; short for deoxyribonucleic acid


12
digests
work together


13
efficient
long period without rain


14
energetically
in terms of energy


15
evidence
keep in good condition


16
expensive
took small amounts to tell what a whole thing was like


17
expression
bulging roots that store food


18
famine
different forms


19
fossil
changes food so the body can absorb it


20
fueled
take in; make part of itself


21
gene 
only just worth doing or having


22
genetically
moving into a new area and settling there


23
hunter-gatherers
containing lots of calories in a small piece


24
livestock
farm animals


25
maintain
apes, monkeys and humans


26
marginal
the building block of all living things except viruses


27
organism
people who live by hunting animals and gathering food from plants


28
paleoanthropology
an enzyme produced in the mouth that helps break down starch


29
perishable
a protein produced by living cells that helps make things happen


30
population 
people who work together


31
primates
a living thing


32
research
walking on two legs


33
researchers
a unit of heat energy, often used to show how much energy is in foods


34
resource
careful study to find out facts or information


35
saliva  
something useful or valuable


36
salivary 
sugar or starch that provides energy when eaten and digested


37
sampled
members of the same family who lived in the past


38
starch 
watery liquid in the mouth; spit


39
theory
what something usually eats and drinks


40
tubers
severe shortage of food, often cause by drought


41
versions
complex carbohydrate found in corn, potatoes, wheat, rice etc.


42
absorb
fertilization of egg by sperm


43
calorie
one of many substances that are the building blocks of living cells


44
carbohydrate
provided energy for


45
cell
people who study humans, their origins and behavior


46
complex
cast or remains of an animal or plant found in rock


47
conception
beginnings


48
DNA
people who study something carefully to find out facts or information


49
drought
set of ideas that explain a wide range of facts; often used, as here, to mean hypothesis


50
energy
joining of male and female cells to form a new cell that can become a new plant or animal


51
enzyme
one number that stands for a whole set of numbers


52
fertilization
tiny part of animal and plant cells that controls what is inherited. A gene is a section of DNA that does a particular job.


53
hypothesis
not definite or certain


54
inherit
in the genes


55
molecule
likely to rot away quickly


56
origins
the study of humans


57
protein
reason to believe something


58
sperm
study of humans in the distant past


59
tentative
the ability to do work


Activity 2

Comprehension 

1. This story is all about an enzyme called -------.

2. Where in the human body is this enzyme found?

3. What does it do?

4. The new discovery is that we have far more copies of the gene that makes the enzyme than our nearest relatives. What are those relatives?

5. Name two starchy foods we eat today.

6. What can you do if you have extra copies of the gene that makes amylase?

7. Do apes eat food that contains much starch?

8. The scientists studied two different types of living thing in their research. What were they?

9. Which had most copies of the amylase gene?

10. What did the people who had more copies of the gene also have more of?

11. After comparing humans and chimps what did the scientists compare next?

12. They found that people who ate more ------ had more ------ of the gene for amylase.

13. This means they produce more amylase in their ------ so they can digest the starch.

14. We know from fossils that in quite a short period of time in the past humans spread out over a wide area and their brains got bigger. What is the mystery in this?

15. What did scientists used to think had changed in the human diet to make them big-brained and "much more efficient".

16. In one sentence why is this now thought to be not a very likely explanation?

17. What do scientists like Dominy and his team now think was the big change in the human diet?

18. A change in the human diet was needed because big brains use up a lot of ------.

19. This new discovery is another piece of evidence for the importance of starch in early humans. What other piece of evidence had Dominy and his team discovered earlier?

20. Why would extra amylase have been less useful if the early humans had not already discovered how to cook?

21. If you were a young member of Dominy's team could you think of a question you would like to answer about early humans and what they ate?

22. Can you think how you might try to find an answer to that question?

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.

Extra genes make mouth water

Humans took over the world _______ of what went on in their mouths, say scientists.

We ______ have far more copies of the salivary amylase gene ____ any of our ape relatives, the study found. We ___ these copies to flood our mouths with amylase. This __ an enzyme that digests starch. 

The new findings, published ______ on 9 Sep in Nature Genetics, support the idea ____ starchy food, like the potatoes and carrots we eat _____, was a very important addition to the diet __ early humans. 

Extra copies of the same gene mean ____ more of the enzyme it produces will be made __ the mouth, says Nathaniel Dominy, one of the paper's _______. He is assistant professor of anthropology at University __ California, Santa Cruz. 

This new ability to eat calorie-rich ________ could have fed our large brains. It would have ______ up new food supplies that fueled our colonization of ___ planet, Dominy says.

Other primates eat mainly ripe fruits. These _______ very little starch. So they did not get the ____ boost to their brain-power.

In their research the scientists sampled ______ from 50 European-American students. They found as many as __ copies of the amylase gene per person. By comparison, ___ 15 chimpanzees they sampled had exactly two copies each. 

They found that people with more copies of the ____ had more amylase in their saliva.

Next the team studied ______ with different diets. They found the same connection between ___ amount of starch eaten and the number of amylase ____ copies. 

The diet of the Yakut of the Arctic __ mainly fish. They were found to have fewer copies __ the gene than the related Japanese, whose diet includes _______ foods like rice. The same thing was found in ___ Tanzanian tribes. They are the Datog, who raise livestock, ___ the Hadza, who mostly eat tubers and roots.

"Even though _______ closely related genetically and live close to each other ______________, still there are big differences in the average ______ of copies in these populations," Dominy said. 

The discovery _____ greatly improve our understanding of how humans began. Anthropologists ____ long been stumped by the sudden increase in human _____ size, body size and the area they lived in. ___ these happened at more or less the same time.

Meanwhile _____ great apes were hardly changing. Early humans simply must ____ found some source of better food to make it ___ possible.

"That's the big mystery of paleoanthropology," Dominy says. "What _______?"

Why did our earliest human ancestors gain an "incredibly _____ brain, which is very energetically expensive to maintain"? 

And ___ did they become at the same time "a much ____ efficient bipedal organism"?

For years more meat was thought to __ the answer, as early humans learned to hunt. But, ______ points out, even in human hunter-gatherers today, meat is _ small part of their diet. 

"They cooperate with language. ____ use nets. They have poisoned arrows, even, and still ____ not that easy to hunt meat." 

To think that ___ million years ago, our ancestors without any of these ______ could have done much better "doesn't make a whole ___ of sense."

So some anthropologists are starting to think that ___ new food was starch stored by plants as underground ______ and bulbs. These would have been wild versions of __________ foods like carrots, potatoes, and onions. 

Once early humans _______ to recognize these plants, this theory goes, it opened __ a whole new food source that was unknown to ___ other apes.

"It's kind of a goldmine," Dominy said. "All ___ have to do is dig it up."

Tubers could have ____ especially important for early humans known as Homo erectus. ____ may have been the first humans to cook with ____. Since this idea was proposed, researchers have been _______ for evidence. 

This is not easy for a theory _____ perishable food eaten two million years ago. But in ____ earlier this year, Dominy and his colleagues found some. ____ discovered that the 'isotopic signature' of animals that eat ______ and bulbs today matched that found in the fossil _______ of early humans.

This new discovery about amylase _____ is another piece of evidence that points to the __________ of starch in human origins. When early humans learned ___ secret of fire, cooking starchy vegetables would have made ____ much easier to eat. At the same time it _____ have made extra amylase gene copies more useful.

"We eat ______ fries and baked potatoes," Dominy says. "When you cook, ___ can afford to eat less overall, because the food __ easier to digest. Some marginal food resource that you _____ only eat in times of famine, now you can ____ it and eat it. 

"Now you can have population ______ and expand into new territories."

These are all the words that belong in the blanks:

15, 2-4, a, about, all, All, all, and, authors, be, because, been, brain, changed, contain, cook, could, Dominy, fire, French, gene, gene, genes, geographically, growth, have, have, humans, humans, importance, in, is, is, is, it's, large, learned, looking, lot, might, modern-day, more, number, of, of, of, online, opened, other, remains, saliva, same, starches, starchy, than, that, that, the, the, the, the, the, them, They, They, They, they're, things, today, tubers, tubers, two, up, use, why, work, would, you, you

Answer Key:
Extra genes make mouth water

Humans took over the world because of what went on in their mouths, say scientists.

We humans have far more copies of the salivary amylase gene than any of our ape relatives, the study found. We use these copies to flood our mouths with amylase. This is an enzyme that digests starch. 

The new findings, published online on 9 Sep in Nature Genetics, support the idea that starchy food, like the potatoes and carrots we eat today, was a very important addition to the diet of early humans. 

Extra copies of the same gene mean that more of the enzyme it produces will be made in the mouth, says Nathaniel Dominy, one of the paper's authors. He is assistant professor of anthropology at University of California, Santa Cruz. 

This new ability to eat calorie-rich starches could have fed our large brains. It would have opened up new food supplies that fueled our colonization of the planet, Dominy says.

Other primates eat mainly ripe fruits. These contain very little starch. So they did not get the same boost to their brain-power.

In their research the scientists sampled saliva from 50 European-American students. They found as many as 15 copies of the amylase gene per person. By comparison, all 15 chimpanzees they sampled had exactly two copies each. 

They found that people with more copies of the gene had more amylase in their saliva.

Next the team studied humans with different diets. They found the same connection between the amount of starch eaten and the number of amylase gene copies. 

The diet of the Yakut of the Arctic is mainly fish. They were found to have fewer copies of the gene than the related Japanese, whose diet includes starchy foods like rice. The same thing was found in two Tanzanian tribes. They are the Datog, who raise livestock, and the Hadza, who mostly eat tubers and roots.

"Even though they're closely related genetically and live close to each other geographically, still there are big differences in the average number of copies in these populations," Dominy said. 

The discovery could greatly improve our understanding of how humans began. Anthropologists have long been stumped by the sudden increase in human brain size, body size and the area they lived in. All these happened at more or less the same time.

Meanwhile other great apes were hardly changing. Early humans simply must have found some source of better food to make it all possible.

"That's the big mystery of paleoanthropology," Dominy says. "What changed?"

Why did our earliest human ancestors gain an "incredibly large brain, which is very energetically expensive to maintain"? 

And why did they become at the same time "a much more efficient bipedal organism"?

For years more meat was thought to be the answer, as early humans learned to hunt. But, Dominy points out, even in human hunter-gatherers today, meat is a small part of their diet. 

"They cooperate with language. They use nets. They have poisoned arrows, even, and still it's not that easy to hunt meat." 

To think that 2-4 million years ago, our ancestors without any of these things could have done much better "doesn't make a whole lot of sense."

So some anthropologists are starting to think that the new food was starch stored by plants as underground tubers and bulbs. These would have been wild versions of modern-day foods like carrots, potatoes, and onions. 

Once early humans learned to recognize these plants, this theory goes, it opened up a whole new food source that was unknown to the other apes.

"It's kind of a goldmine," Dominy said. "All you have to do is dig it up."

Tubers could have been especially important for early humans known as Homo erectus. They may have been the first humans to cook with fire. Since this idea was proposed, researchers have been looking for evidence. 

This is not easy for a theory about perishable food eaten two million years ago. But in work earlier this year, Dominy and his colleagues found some. They discovered that the 'isotopic signature' of animals that eat tubers and bulbs today matched that found in the fossil remains of early humans. 

This new discovery about amylase genes is another piece of evidence that points to the importance of starch in human origins. When early humans learned the secret of fire, cooking starchy vegetables would have made them much easier to eat. At the same time it would have made extra amylase gene copies more useful.

"We eat French fries and baked potatoes," Dominy says. "When you cook, you can afford to eat less overall, because the food is easier to digest. Some marginal food resource that you might only eat in times of famine, now you can cook it and eat it. 

"Now you can have population growth and expand into new territories."

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.)

Extra genes make mouth water

Humans took over the world because of what went on in their mouths, say scientists.

We humans have far more copies of the salivary amylase gene than any of our ape relatives, the study found. We use these copies to flood our mouths with amylase. This is an enzyme that digests starch. 
The new findings, published online on 9 Sep in Nature Genetics, support the idea that starchy food, like the potatoes and carrots we eat today, was a very important addition to the diet of early humans. 

Extra copies of the same gene mean that more of the enzyme it produces will be made in the mouth, says Nathaniel Dominy, one of the paper's authors. He is assistant professor of anthropology at University of California, Santa Cruz. 

This new ability to eat calorie-rich starches could have fed our large brains. It would have opened up new food supplies that fueled our colonization of the planet, Dominy says.

Other primates eat mainly ripe fruits. These contain very little starch. So they did not get the same boost to their brain-power.

In their research the scientists sampled saliva from 50 European-American students. They found as many as 15 copies of the amylase gene per person. By comparison, all 15 chimpanzees they sampled had exactly two copies each. 

They found that people with more copies of the gene had more amylase in their saliva.

Next the team studied humans with different diets. They found the same connection between the amount of starch eaten and the number of amylase gene copies. 

The diet of the Yakut of the Arctic is mainly fish. They were found to have fewer copies of the gene than the related Japanese, whose diet includes starchy foods like rice. The same thing was found in two Tanzanian tribes. They are the Datog, who raise livestock, and the Hadza, who mostly eat tubers and roots.

"Even though they're closely related genetically and live close to each other geographically, still there are big differences in the average number of copies in these populations," Dominy said. 

The discovery could greatly improve our understanding of how humans began. Anthropologists have long been stumped by the sudden increase in human brain size, body size and the area they lived in. All these happened at more or less the same time.

Meanwhile other great apes were hardly changing. Early humans simply must have found some source of better food to make it all possible.
"That's the big mystery of paleoanthropology," Dominy says. "What changed?”

Why did our earliest human ancestors gain an “incredibly large brain, which is very energetically expensive to maintain”? 

And why did they become at the same time “a much more efficient bipedal organism”?
For years more meat was thought to be the answer, as early humans learned to hunt. But, Dominy points out, even in human hunter-gatherers today, meat is a small part of their diet. 

“They cooperate with language. They use nets. They have poisoned arrows, even, and still it's not that easy to hunt meat." 

To think that 2-4 million years ago, our ancestors without any of these things could have done much better "doesn't make a whole lot of sense."

So some anthropologists are starting to think that the new food was starch stored by plants as underground tubers and bulbs. These would have been wild versions of modern-day foods like carrots, potatoes, and onions. 

Once early humans learned to recognize these plants, this theory goes, it opened up a whole new food source that was unknown to the other apes.

"It's kind of a goldmine," Dominy said. "All you have to do is dig it up."

Tubers could have been especially important for early humans known as Homo erectus. They may have been the first humans to cook with fire. Since this idea was proposed, researchers have been looking for evidence. 

This is not easy for a theory about perishable food eaten two million years ago. But in work earlier this year, Dominy and his colleagues found some. They discovered that the 'isotopic signature' of animals that eat tubers and bulbs today matched that found in the fossil remains of early humans. (http://press.ucsc.edu/text.asp?pid=1251). 

This new discovery about amylase genes is another piece of evidence that points to the importance of starch in human origins. When early humans learned the secret of fire, cooking starchy vegetables would have made them much easier to eat. At the same time it would have made extra amylase gene copies more useful.
"We eat French fries and baked potatoes," Dominy says. "When you cook, you can afford to eat less overall, because the food is easier to digest. Some marginal food resource that you might only eat in times of famine, now you can cook it and eat it. 

"Now you can have population growth and expand into new territories."

Activity 5
Topic for discussion, research or pupil presentations

A) In groups, students should go through the article to find three hypotheses. They should then find one piece of evidence, mentioned in the article, that either supports or helps to refute each of these hypotheses.

This is a valuable exercise to get at the nature of science and scientific thinking, and this particular story is a good one to use for the exercise, since it contains a plentiful number of hypotheses, new findings and statements of accepted fact, some of which shade into each other. This will stimulate instructive and educationally valuable differences of opinion among the students.

B) In groups, students should think about a large band of early humans, most of whom have just a couple of genes to make amylase, just like the other great apes.

It's a fertile part of Africa these people inhabit, and there are lots of wild tubers and bulbs growing there. These would be an excellent source of food, because that is precisely what a tuber is - food for the growing plant. 

The people have discovered fire and often cook the food they eat. Sometimes they dig up tubers and roots and roast them on the campfire, but because they don't make much amylase in their saliva, they can't digest these tubers very thoroughly, even when they are cooked, so much of this good food tends to pass through their bodies without being absorbed. 

There comes a time however when a baby is born in the group that, by a small mistake in the copying process that takes place when cells divide, has four copies of the amylase gene. As this baby grows up, the rest of the band notices that he seems to love eating cooked wild roots. Because these are plentiful, the youngster grows big strong and healthy and in due time has many children of his own.  

The question the student groups have to address, in a 5 minute presentation they prepare together, is this:  

A few hundred years later most of the group has four copies of the amylase gene, and some of them even have eight. 

How exactly has this come about?

Tips for science class discussions and groupwork 
No 62
'A non-commercial source for this sort of activity can be found on the ENSI site at http://www.indiana.edu/~ensiweb/lessons/falsasum.html.  It's called "False Assumptions Can Get You in Trouble," developed by OBTA winner and NABT's first Evolution Educator of the Year, Steve Randak.  Here's the synopsis for that lesson:

Little deceptive problem stories are presented to the class, and students are challenged to solve each problem by asking only yes/no questions. The key is for students to recognize what the False Assumption is that makes the solution tricky, and that many common problems are difficult to solve because we tend to assume a particular paradigm. Things are not always what they seem! Science is a way to work around or through those false assumptions.

Strategies for doing this, and a collection of those little "stories" (ready for showing on overhead) are freely provided with the lesson.  Many of the stories are similar to those in the MindTrap game.  Once this lesson is introduced, the stories make an excellent "sponge" activity that can be used when your class finishes a few minutes early, and you can refresh the reality of nature that things are not always what they seem, and build their critical thinking skills.'

Contribution to an NSTA forum for science teachers by Larry Flammer
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