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1. The Year in Science

Science Magazine Rates the Top Advances That Will Change the World

Compiling maps and sequences for the genetic pattern of a vari-
ety of organisms “might well be the breakthrough of the decade, per-
haps even the century, for all its potential to alter our view of the
world we live in,” the journal said.

Science each year picks the scientific advances that its editors
believe to be the most significant of the past 12 months. The selec-
tions for 2000 appear in the journal today.

Biological Breakthroughs

The journal noted that industrial-sized efforts to sequence © the
genetic pattern of fruit flies?, plants, mice, worms, bacteria and
people represent “biology’s first foray® into big science, and by al-
most any measure, it has been a great success.”

In May, 1999, the journal said, researchers had completed hu-
man genome® sequences that covered just a fraction of the whole ge-
netic pattern. By August of this year, more than 4 billion base pairs
of DNA® had been sequenced and archived®.

sequence vt. .- FEMFHELF

fruit fly R4

foray n. BR, %

genome n. FEEHAH, PR

DNA e R (deoxyribonucleic acid)
archive vt. fE#4
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Deciphering the
genetic code has
been named the
“breakthreugh of

the year”

“New techniques in the form of better
automated sequencers®, as well as intense com-
petition between public and private sequencing
efforts, drove this acceleration,” the journal
said.

The year saw the climax of a race to se-
quence the human genome. On one side was an
international, government consortium® headed®
by the National Human Genome Research Insti-
tute. On the other side was a private company,
Celera Genomics of Rockville, Md.

At a White House ceremony in June,

presided over by President Clinton, leaders of

the public and private efforts made a joint announcement that a rough

draft of the human genome had been completed ahead of schedule.

“Today ... marks a historic point in the 100,000 years record
of humanity,” J. Craig Venter, head of Celera, told a White House

audience.

Dr. Francis Collins, director of the government program, said

mapping® the human genetic pattern means “we have caught a

glimpse of an instruction book previously known only to God.”

Researchers predicted that the achievement would lead to revolu-

® 6 0 6
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tionary ways to make new drugs and cure disease.

The genetic pattern of a worm, a fruit fly and a plant, all used
in laboratory research, have been mapped, along with some five
dozen microbes®, the journal said. Nearing® completion are genome
maps for the mouse, rat, zebrafish® and two types of pufferfish®.

Runner-Up®: RNA’s Role

As the runner-up breakthrough of the year, Science picked ad-
vances in understanding the action of ribonucleic acid®, or RNA,
within the protein factory of the cell, a structure called the ribosome.
Science said these studies are showing researchers how proteins are
assembled from amino acids within the cells, a key action in biology.

Other breakthroughs, which the journal said were selected “in
no particular order,” are:

B Discovery of a 1.7 million-year-old fossil in the Republic of
Georgia supporting the theory that humans migrated into the rest of
the world after evolving in Africa.

B The development of plastics that conduct electricity. This is
seen as a step toward using cheap organic molecules to make com-
ponents for computers, cell phones, lasers and other electronic
devices.

® Studies showing that adult cells can be manipulated to trans-

microbe n. WAEY), WE

near v. &ML, E£iE

zebrafish . Ml

pufferfish n. #, 8k

runner-up n. (EHEHEM) F-4£, TFE; SELUTHEBEE
ribonucleic acid  n. B¥EEEE (B$4E RNA)
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form into a variety of other types of cells, such as turning bone mar-
@ into brain cells. Cell manipulation has also led to the first-ever®
cloning of pigs, the journal said.

row

B The discovery by spacecraft orbiting® Mars that the planet
may once have been covered by water and that there may be frozen
pools of water still there. Researchers believe the presence of water
increases the possibility of life on the Red Planet.

B Instruments carried aloft® by balloons that have mapped the
microwave afterglow® of the “Big Bang,” the immense explosion that
is thought to have started the universe. The results strengthened the
belief that the present universe is flat and will expand forever.

B Researchers’ findings that signaling proteins within cells are
implicated® in cancer, heart disease and diabetes. The work could
lead to new drugs that would block the action of those proteins to
treat disease.

B NASAQ ’s NEAR Shoemaker spacecraft, which became the
first probe to slip into the orbit of an asteroid®. The spacecraft has

marrow n. B8, B

first-ever adj. BERFEE K (HE—D) B
orbit . PUHEST, WHEBEST

aloft adv. FERAL, E L

afterglow »n. (WHRLBHK) BT
implicate v . {HZEEHH

NASA (EH) BEEMTMFEHMITR (National Aeronautics and Space
Administration)

asteroid n. TR, MEE
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circled the 21 miles wide Eros? asteroid for 6 months, unlocking®
chemical secrets of some of the most primitive material in the solar
system.

B Advances in the bizarre world of quantum® research, which
have led to discoveries of electrical fields and motions that may help
develop new types of computers and electrical circuitry®.

Science is one of the world’s leading general science, peer-
reviewed journals. It is published by the American Association for the
Advancement of Science.

2. 2000: The Year of the Genome

2000 has been the
year of the genome. Gene

B»“A@gﬁﬂplremie of Life f” \

mapping — finding the se-
quence of all genes in a liv-
ing thing — sped ahead in
the past 12 months as sci-
entists decoded® the book

of life in a variety of or-

ganisms, from people to

e

Eros  (FHEMHEPH) ZMIEE (MY TP DG PRS0 E S
Cupid, RZARYE & 8 WG )
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quantum 7. E?‘, BTit
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the cholera® bacterium.

Until this year, researchers had read the complete genetic code
for only one multicelled® organism — the simple worm C. elegans.
Now, gene sequences exist for humans, the fruit fly, a common
weed, and some disease microbes®.

The first to be revealed was the fruit fly genome in March, pro-
viding insights into the mysteries of animal design. Biologists at Cel-
era Genomics, of Rockville, in Maryland, and the University of Cali-
fornia described the location of nearly 14,000 of the bug’s genes —
the molecules in cells that determine its physical makeup®.

Celera chose the fly as a pilot project for tackling the much larger
human genome. In surveying human DNA, the firm raced against a
consortium of academic centers led by the U.S. government’s Na-
tional Institutes of Health.

But they came together in late June to an-
nounce that the project was 97 percent complete.
“Today we celebrate the revelation of the first
draft of the human book of life,” said Francis
Collins, chief of the U.S. government-led human

genome project.
He announced that the researchers had determined the position

of more than 3 billion individual chemicals that make up our genome.

cholera n. EHL
multicelled adj. ZAAMRY
microbe n. 4V, HE
makeup n. K, G5t
6
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“The sequence that has been generated by these two efforts,” said
Mr. Collins, “should be an enabler? of the future understanding of
human biology like no other we’ve ever had.”

Simply knowing the sequence of an organism’s genes does not
explain what specific physical traits and diseases they cause. But it
makes that research easier. According to the chief of Celera Ge-
nomics, Craig Venter, the human blueprint® will allow pharmaceuti-
cal® companies to more quickly develop drugs that target disease-
producing proteins made by mutant® genes. “Without having all the
genes known, without having all the receptors and the various tar-
gets, without understanding where in our physiology to intervene to
try and block cancer, it’s very difficult to develop new drugs in that
process,” he said.

The same hope permeated the announcement in August of the
genome for the disease bacterium cholera. Harvard University
researcher John Mekalanos said the gene map showed the microbe’s
inner workings, and could lead to medicines and vaccines® to reduce
the global cholera burden. “That makes it very much more an open
book® to understand what this organism has inside it, and really

promises to allow us to delete systematically every potential

enabler n. j] """ ﬁﬁt%ﬁ: (191%\ %E‘&) %L
blueprint n. WHE, &itHE

pharmaceutical adj. HIZ5HY

mutant #. ZEAEFH

vaccine n. W, FEEH

an open book RAEHMERL, ANTHBHEY
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virulence®

gene we can identify to end up with an organism that is
extremely safe and hopefully more potent® in terms of its immuniz-
ing® activity,” added Mr. Mekalanos.

In December came news of the
first gene map of a plant — a weed in
the mustard® family named Arabi-
dopsis thaliana®. Arabidopsis is a
model for 250,000 plant species, in-
cluding the world’s most common food

plants. Knowing its genome will allow

scientists to manipulate similar genes in

Arabidopsis thaliana

other plants, to produce hardier and
more plentiful crops.

According to biologist Rob Martienssen, of Cold Spring Harbor
Laboratory in New York, the effort could also lead to new drugs.
“Plants actually have many of the same genes as people do,” he said.
“Some of discoveries made by the Arabidopsis Genome Project are
remarkable in the number of human-disease genes that are present in
Arabidopsis. The breast-cancer-one and breast-cancer-two genes are

actually found in Arabidopsis. And there are many, many more.”

virulence 2. fEEHE

potent adj. SBIIM, HRAH (H%)

immunize or. K, BT RGN, @RALE

mustard 7. FF3E

Arabidopsis thaliana IRt (B FHERAR/D, EaFEE, &
R EE MY AR, RO BAER Y8 S BT 5 B AT Y,
Y FBIEFIRA R EENE )
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Soon to follow these successes will be genome maps of the

mouse, rat, zebrafish and two species of puffer fish. The rodent®
genomes will be especially useful because the animals are key to hu-

man disease research.

These advances bring ethical® questions about manipulating life.

Yet gene sequencing’s potential for advancing human health and wel-

fare has made its allure® irresistible.

3. Genetic “Adam Never Met Eve”

The most recent an-
cestor of all males living to-
day was a man who lived
in Africa around 59,000
years ago, according to an
international team of re-
searchers.

The scientists from
eight countries have drawn

up a genetic family tree of

The study confirms the Out of Africa
hypothesis

mankind by studying variations in the Y chromosome® of more than
1,000 men from different communities around the world. The Y

ethical adj. SEHEA KK
allure ». BRA
chromosome n. Jefafk

(CHZECHC]
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chromosome is one of the 2 sex chromosomes (X and Y) which only
men carry (women carry 2 X chromosomes) .

The new research confirms the Out of Africa theory that modern
humans originated in Africa before slowly spreading across the world.

But the finding raises new questions, not least because our most
recent paternal® ancestor would have been about 84,000 years
younger than our maternal® one.

The team believes there is an explanation. They propose that the
human genetic blueprint evolved as a mosaic®, with different pieces
of modern DNA emerging and spreading throughout the human popu-
lation at different times.

Origins of Man

Evidence from the fossil record suggests that modern man onigi-
nated in Africa about 150,000 years ago, before moving steadily
across the globe.

This Out of Africa hypothesis has been confirmed by studies of
mitochondrial® DNA, the segment of genetic material that is inherit-
ed exclusively from the mother.

Based on these studies, our most recent common ancestor is
thought to be a woman who lived in Africa some 143,000 years ago,
the so-called Mitochondrial Eve.

To find the common paternal ancestor, the team drew up a

paternal adj. XEK; XHY
maternal adj. BHTH; BRE
mosaic  n. AEAEPPRETRZY
mitochondrial #. ZR%i{k RNA
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