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Early Life on Earth
LWDBEDLE

. Professor Stanley Miller

in his laboratory at the
. University of California,

. San Diego in 1996

@ INTRODUCTION
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\j BASIC WORDS IN CONTEXT

[ act explain join need play J

1. I want to ( ) the science club in my school and learn about
how to be “green.”

2. The beautiful beach where I used to ( ) as a child 1s so
polluted now.

3. If we do not ( ) now, many invaluable species will soon
disappear.
4. We ( ) to be very careful every time we use water or we will

run out of it.
5. Can you ( ) to me why I feel so very cold these days if there
1s supposed to be global warming everywhere?
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B2 Scientists estimate that organic life began on earth about four billion
years ago, but we have no definite knowledge about how it happened. Most
experts believe that life arose from complex molecules such as nucleic
acids and proteins, which were created from a mixture of simpler units
that became chemically joined.

B3 A famous experiment in the 1950s showed how early life may have
occurred. Stanley Miller of the University of Chicago proposed a theory
to explain the formation of amino acids — the building blocks of proteins.
He thought they might have been created when electricity in the form of
lightning struck the water and gases thought to be present in the early
atmosphere of the earth. He recreated the mixture of water and gases in
his laboratory and passed electricity though it. The result was the creation
of five amino acids. Miller’s colleagues repeated the experiment using an
increased amount of steam to recreate conditions near a volcanic eruption.
This time, 22 amino acids were generated.

B+ Other scientists believe that meteor impacts may have played
a role in creating the amino acids that led to the start of life on earth.
Yoshihiro Furukawa at Tohoku University carried out an experiment
in which he used a high-speed propellant gun to simulate the impact of
carbon-containing meteorites into the early ocean. The experiment
produced a variety of organic molecules including one type of amino acid.
Furukawa is confident that if he varies the conditions of his experiment,
he will be able to find more amino acids.

E's Martin Nowak and Hisashi Ohtsuki of Harvard University believe
that evolution actually played a part in selecting which of the original
molecules survived before life began. Using mathematical equations, they
modeled the growth of such building blocks. They found that longer chains
need more time to assemble and so they would be much less common
than short chains. They also found that chains built from fast-assembling
building blocks would be more common. They say that the so-called
“prebiotic soup” containing these early molecules was almost certainly
a rich evolutionary environment. It is likely that these early molecules
interacted until they produced a molecule that could easily make copies
of itself. Natural selection would then act to make such molecules more
common. Eventually, the molecules with the best ability to do this would
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Chapter 1 Early Life on Earth

consume all available resources, driving other molecules into extinction.
This process could have led to the beginning of life.
) [o § S

complex molecule [#E#FD T IREUBEPKRBEESCLOTERAINED THILEY DR,
nucleic acid(s) [#%&] amino acid(s) [77=_ /B volcanic eruption [N|EAN] meteor
impacts [[EA D& %] high-speed propellant gun [ & 57%5E | mathematical equations
[#ZFDF1EX] prebiotic soup[[RIAA—T |RIBIIKICETELCESNDBERYDREREARCT.
INDOMHTOEFHMELCEZEZSNT WD,

é COMPREHENSION -6

1. T/ F Nucleic acids and proteins broke down to become simpler
molecules.

2. T/F Stanley Miller was able to produce 22 amino acids in his
experiment in the 1950s.

3. T/F Yoshihiro Furukawa’s experiment produced organic molecules
but only one amino acid.

4. T/F Martin Nowak and Hisashi Ohtsuki created early molecules in
their experiments.

5. T/F Nowak and Ohtsuki came up with a theory that evolutionary
processes determined the development of early molecules.

@ SUMMARY 1-7

Scientists believe that life on earth started about four billion years ago
when nucleic acids and ( ) became chemically joined. In the
1950s, scientists created 22 (, ) in a laboratory by recreating
the conditions of the early earth. Meteorites may also have played a part.
One scientist simulated the collision of carbon-containing (;, )
into the early ocean and produced one type of amino acid. Other scientists
believe that some early molecules survived as a result of (, ).
Early molecules interacted until they produced a molecule that could
easily make (; ) of itself. Natural selection then ensured that
this molecule would survive and the others would become extinct.

( amino acids copies evolution meteorites  proteins j
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@ USEFUL EXPRESSIONS

1.

2.

3.

4.

5.

MIEBIEZBIERF LAY VIEEDRENRARAZ BSOS SIE T NUTTESE,

We should reduce greenhouse gases ( ) carbon dioxide and
methane.

HARFZALEICDOERBFERENZEUDNE,

Japan ought to ( ) in nuclear non-proliferation.
AOU—DEDBEFBEPHERRZS I ERIITDBLINEWV,

Taking in too many calories can ( ) obesity and diabetes.
K FEREDHIBEIEZEITICRZ DOEERICEDTVHETHIE,

The government is now trying to ( ) a plan to cut health
expenditure.
ERECODBHFHNOKRDANVADEDICRKIEFDODWICIEODTUE DI,

Stress from overwork at his lab ( ) him ( )
depression.

f WRITING

1.

2.

3.

BoERKIDEZHRATEAVNE. KIFBID o e BHINELDIC,

The ( have / may [might] / helped / medicine ) him if only he had taken
it earlier.

TDEYERRIE. RENICIEFELDRBIEOTC,

The ( was / ultimate / that / result ) the animal experiment was a
complete failure.

TDHRB2AE THDOSDEDELOETDESD,

It’s ( baby / likely / the / will / that ) recover from her injuries pretty

soon.



