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n every other way*, the white tiger looks like tigers are supposed to

look. It has black stripes®, big paws® with sharp claws’, and a long

tail®. So what’s the secret to its snow-colored fur? Its fur is white,
rather than® orange, because of a difference in a single'’ gene''.

Genes are tiny'? structures'® inside cells' that control the way cells
grow and change. Genes are like a set of instructions for building liv-
ing organisms'® and keeping them functioning'® properly'’. Whether
it’s a tiger or a toadstool'®, the cells of every living thing contain"
genes. And that includes® you. Your genes are mostly responsible?' for
how you look, from the color of your hair to the fact that you don’t
have a tail. It’s true that your environment? influences* how you look
and act. But genes play a big role*.

Genes are tiny. Yet they are powerful®. They must be, if just one gene
can make the difference between an orange tiger and a white one. In
this book you’ll explore? what we have learned about genes. You’ll
also learn what scientists are still trying to find out about these myste-
rious? little structures in our cells.
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Tiger Woods's are attached'. 1ara Lipinskis definitely” are not.
What are we talking about? Earlobes’—those soft little bits of
[lesl? at the bottom?’ of a person’s ears.
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otice how Tiger’s earlobes are attached to the side of his head. But Tara’s are
detached'. Her earlobes hang free. Which type of earlobe do you have—attached or
detached? Grab? a mirror and check it out’.

Like the color of a tiger’s fur, the shape of your earlobes is caused by a difference in a single
gene. Earlobe shape is a human characteristict, or trait>. We each have thousands of genes
that control thousands of different traits. The instructions for some traits, like earlobe shape,
are found in just one gene. Other traits are the result of many genes acting together.

Has anyone ever said to you, “You have your mother’s smile” or “your father’s nose”? You
have many traits that are very similar® to your parents’ traits because you inherited’ your
genes from them. Half of your genes came from your mother, and half came from your
father. Those genes all came together in the cell that eventually® developed into you.

The set of genes that you inherited—your own personal’ set of instructions for life—are
unique'®. Unless you have an identical twin'!, there is no one else on Earth exactly’ like you.

Even though identical wins are
the same genetically”, why might
they look somewhat different
from each other?

i. detached

2. grab

4. characteristic = n

6. ¢ adj BRIV s
7 mnent T LT T Tk, mee
8. eventualy adv  BE
9. personal  adi s AAH
10. unique A R
11, identical twin '  ARRieis
12, exactly ~ adv T omew
13. genetically Cadv. R Wi

14. somewhat adv. ) WM, B




In Search of' Genes
Where are these genes that control so much
of what makes you you? They’re inside al-
most every cell in your body.

If you looked at one of your cells—say, a skin?
cell from the tip® of your finger—under a
microscope?, you’d notice a dark blob’ near
the center. That’s the cell’s nucleus®. Inside
the nucleus are long strands’ that are coiled®
up like tiny springs®. These strands are your
chromosomes'.

There are 46 chromosomes, or 23 pairs, in
each cell body. One member of each pair came
from your mother. The other member of each
pair came from your father.

Each of your chromosomes is made up of a
substance!! called DNA, which stands for
deoxyribonucleic acid". Scientists know that
DNA looks a bit like a spiral staircase'”.

Now, at last, we’ve found the location' of the
genes. A gene is a particular length of DNA,
a specific section’ of the spiral staircase that
coils into chromosomes that lie in the nucleus
deep within each cell.

1. in search of Fi#%
2. skin B
s tp om k. 4
4. microscope o RHE
5 blob o —i, —&
6. nucleus no (o, nuclei s
7. sttand o o, 8
8 coll v % a%
10. chromosome . metk
11. substance e T
12. deoxyribonucleic acid (DNA)  BREEmRE
13. spiral staircase N T
14. locaion . - 0% |
16. section P 84}
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Chromosomes

Nucleus of cell

Interesting
Questions...

Q: Are genes found in every cell of a person’s
body?

G o \ G 7 S B A: No. Genes are in every cell except red blood

' \‘ S k1 CRED : ¢ / cells'. Red blood cells lose their nuclei—and

P\ ‘ ‘ J ‘ AT : ' thus their chromosomes—soon after they

- are formed. That’s why red blood cells are

shaped a bit like doughnuts? —the squished-

in® part in the center is where the nucleus
once was.

1. red blood cell IRIES Q: Does every human cell with a nucleus con-

2. doughnut . I T P tai H
ain 23 pairs of chromosomes?

DNA strand 3. squished-in ad. E#EH P
4. reproductive cell 4 FE AR
5. egg " 53T A: No. All cells with a nucleus except the repro-
6. sperm . R ductive cells*, which are called eggs® and
7. individual adj. FAAY

sperm®, have 23 pairs of chromosomes. Each
egg and sperm cell contains just 23 indi-
vidual’ chromosomes, not 23 pairs. When an
egg and a sperm join, the resulting cell—
that can eventually develop into a new per-
son—has 23 pairs, or 46 chromosomes.



Working in Pairs

Remember the examples of tiger fur color
and earlobe shape? A single gene controls
each of these traits. Actually', they’re con-
trolled by a single pair of genes. That’s be-
cause people (and tigers) inherit pairs of
chromosomes, and therefore’ pairs of genes,
from their parents. This means that for each
gene on one member of a chromosome pair,
there’s a similar gene in the same place on
the other member of that chromosome pair.

How do these pairs of genes control a trait
like earlobe shape? Well, the two genes for
this trait that you inherited—one from each
of your parents—may be different. Most
genes come in slightly? different forms, called
alleles®. Different alleles are instructions for
slightly different versions® of the same trait.

Two alleles are involved in® earlobe shape.
One is the dominant’ allele, and it calls for
detached earlobes. The other is the recessive®
allele, which calls for attached earlobes. The
dominant allele gets its name from the fact
that it can override® or cover up'’ the reces-
sive allele.

How does this work in you and other people?
If you inherited two dominant alleles for ear-
lobe shape—one from each of your parents—
you have detached earlobes. If you inherited
one dominant allele and one recessive allele,
you still have detached earlobes because the
dominant allele overrode the recessive one.
However, if you inherited two copies of the
recessive form of the gene for earlobe shape,
your lobes'' are attached.

Wt trais ficeve you inhericed from

R '()l//'/)(//'(’/l/&'..)

1. actually e LPR
2. therefore ey H it
3. slightly s 2 o)
4. allele " FHBER
5. version " B BR
8. involve in /ﬂf&
7. dominant ad). B
8. recessive ael). Bartay
9. override v "ER: EE
10. cover up b8
11. lobe . F# 3 HEM LI E &)

(E)
(E)

detached earlobes
detached earlobes
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attached earlobes
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Complicating' Factors

If all traits were controlled by single pairs of
genes, then genetics?, the study of how traits
are inherited, would be easy. However, it
turns out to be very complicated.

Many traits are controlled by more than a
single pair of genes. The color of your eyes,
for example, is the result of many pairs of
genes working together in not very clear-cut®
ways. This fact makes it more difficult to fig-
ure out* the job of each gene.

It’s true that genes play a major’ role in de-
termining® how an organism looks and
functions. However, genes aren’t the only
influence. Environmental factors shape liv-
ing things too.

Take Siamese cats’ for instance®. Genes con-
tain instructions for the color of their fur. Yet
temperature® also can affect'® their fur color.
Where a Siamese cat’s body is warmest, its
fur is light in color. On slightly cooler parts

of the cat, like its ears, paws, nose, and tail,
the fur grows in darker.

Now think about your own body. Your genes
are responsible for the fact that you have
muscles! in your arms and legs. However,
you can make your muscles bigger and stron-
ger by exercising. Things you do and expe-
riences'? you have—together with instruc-
tions given by your genes—shape you into a
unique person.

1. complicate

2. genetics

3. clear-cut

4, ﬁgure‘o[““"“""""""‘“'““'

. major ) 7 T ' T L wm ey
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7. Siamesecat
8. take.forinstance
9. temperatire  aw. 2

10. affect v o
11. muscle n

12. experience 7.




Tracking Down Traits
B BRI

1. geneticist n.

2. tongue-rolling

3. eyelash

4. length

5. cosmetic

6. effect

7. temporary

B. widowspeak fVEEL
o dstincive adi  HHEM

. thumb

. bend
. backward
. angle
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These two pages show human traits that geneticists' know
are controlled by a single pair of genes. In each set of
photos below, the top photo shows the trait that results if
a person inherits one or two of the dominant alleles for
that trait. Which form of each of these traits do you have? (#W3 12 1)

(1) Tongue-rolling  (2)Long Eyelashes® (3)Widow’s Peak*  (4)Hitchhiker’s®
Thumb"




