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Passage 1

I. Word List

The Magic of Microarrays

Familiarize yourself with the words and phrases.

aberration n. /xba'reif(a)n/
abnormality n. /,zbno’meelaty/

anthrax n. /'snBreeks/
array vt. /n. /a'rey/
bioterrorist n.

captivate vt. /'keeptivert/
culprit n. /'kalprit/
decipher vt. /drsaifa(r)/

fluorescent adj. /flua'resont/
genome n. /'dzi:neum/

genotype n. / dzenautaip, d3i:-/
gl'id n. /gl'ld/

impasse n. /'empa:s, 1m-; (US) 1mpaes/

integral adj. /'intigr(a)l/

lawn n. /Io:n/
lymphoma n. /iim'feuma/
mainstay n. / 'meinstey/

malignant adj. /ma’lignent/
microscopic adj. /maikra'skopik/

molecular adj. /rﬁa'lekjula(r)/
mutation n. /mju:'terf(s)n/
nucleotide n. /’nju:khstad, -tid/
nucleus n. /'nju:khes; (US) 'nu:-/
polymorphism n. /,polr ma:fizeam/
probe n. /proub/

profile n. / 'prauvfail/
propensity n. /pra'pensity/

2

a sudden change away from the habitual way &%
state of being different from what is ordinary B 7%,
I

(R JE #h

to set in order ##, HE¥|

Gt/ Filiibie

to charm, excite, and attract ¥k{F, KB

the person guilty of a crime JE A

to discover the meaning of (esp. a code) ¥ (&
%) , M5, MR

having the quality of giving out bright white light 7%
TR, =M

(A ERA, Reaihd

HE R

1) a set of bars set across each other ¥, HH&;
2) a system like this PR R 48

a point where further movement is blocked /5,
BEB%

necessary STEENY, KN, (B B8, MR
BT RER

B, B, (BOEKTEEEFEN) §E
(B 1 e

someone or something which provides the chief

means of support 3Z¥F, FRAEAE

serious enough to cause death if not prevented
TR

of or by means of a microscope; very small ] 1%
B AT, KT

K1 FHI, B9 T4

ik, ¥E, (EYPRR) R

Bt

¥ ¥ [nuclear FJF 4, W nuclear]

ESATIE 230k 3

an instrument used to feel inside a hollow or a deep
place #4t, M2

a shape something seen against a background i
|, W, M8, 3R

a natural tendency of the mind or character towards
a particular kind of behavior i)
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scanner n. / ‘skana(r)/
sensor n. / 'sensa(r)/
simulation n. /simju'lerf (s)n/

snapshot n. / ‘snaep[ ot/

‘ snip n. /snip/

strand vt. /streend/
subscriber n. /sab'skraiba(r)/
succumb vi. /sa'kam/

tag n. /teeg/

template n.(=templet) / ‘templert.-/1t /

tether v. / 'teda(ry/

transcribe v. /treen'skraib. tra:-/
trouper n. / 'tru:pa(r)/

virtual adj. / 'va:tjusl/

virulent adj. / 'virulant/

wafer n. / 'werfs(r)/

A FIX

k38

representation, pretending. imitation /5 ¥4, %,
il

an informal picture taken with a hand-held camera R
WS, MiREIR

a small piece ")

to cause to run onto the shore fifii &

a person who gives #i#k &

to die 4t

a small narrow length of paper fixed to something
show what it is b3, #FR, bRl

a thin board or plate of metal cut into a special shape
used as guide for cutting metal F4R

to fasten with a rope H 48 128 K

to make a full copy of #4:%

a member of a company {# 01, *K[HEH DL, BN
almost what is stated SC ¥, [#9] 41 %01

very powerful. quick-acting, and dangerous to life or
health{ B< ] 4793 a3 (1), HEMT)

[Eldah. B[R

II. Read the article to get the reading comprehension exercise done within

30 minutes

| Most people stricken with a cancer called diffuse large B cell lymphoma initially respond well

to standard therapy. Yet in more than half of cases. the cancer soon roars hack lethally. Physicians
have long assumed that the reason some individuals succumb quickly while others do well is that the
disease actually comes in different forms caused by distinct molecular abnormalities. But until two
years ago, investigators had no way to spot the patients who had the most virulent version and thus
needed to consider the riskiest, most intensive treatment.

2 Then a remarkable tool known as a DNA microarray. or DNA chip, broke the impasse. It
enabled a team of researchers from the National Institutes of Health, Stanford University and
elsewhere to distinguish between known long- and short-term survivors based on differences in the
overall pattern of activity exhibited by hundreds of genes in their malignant cells at the time of
diagnosis. That achievement should lead to a diagnostic test able to identify the patients in greatest
danger.

3 DNA microarrays, first introduced commercially in 1996, are now mainstays of drug
discovery research, and more than 20 companies sell them or the instruments or software needed to

interpret the information they provide. The devices are also beginning to revolutionize how scientists



explore the operation of normal cells in the body and molecular aberrations that underlie medicat

disorders. The tools promise as well to pave the way for faster, more accurate diagnoses of many
conditions and to help doctors personalized medical care—that is, tailor therapies to the exact form of
disease in each person and select the drugs likely to work best, with the mildest side effects, in those

individuals.

Tiny Troupers

4 The arrays come in several varieties, but all assess the composition of genetic material in a
tissue sample, and all consist of a lawn of single-stranded DNA molecules (probes) that are tethered
to a wafer often no bigger than a thumbprint. These chips also capitalize on a very handy property of
DNA: complementary base pairing. DNA is the material that forms the more than 30,000 genes in
human cells—the sequences of code that constitute the blueprints for protein. It is built from four
building blocks, usually referred to by the first letter of their distinguishing chemical bases: A, C, G
and T. The base A in one strand of DNA will pair only with T (A’s complement) on another strand,
and C will pair only with G.

5 Hence, if a DNA molecule from a tissue sample binds to a probe having the sequence
ATCGGC, an observer will be able to infer that the molecule from the sample has the complementary
sequence: TAGCCG. RNA, which is DNA’s chemical cousin, also follows a strict base-pairing rule
when binding to DNA, so the sequence of any RNA strand that pairs up with DNA on a microarray
can be inferred as well.

6 Complementary base-pairing reactions have been integral to many biological tests for years.
But amazingly, DNA microarrays can track tens of thousands of those reactions in parallel on a
single chip. Such tracking is possible because each kind of probe — be it a gene or a shorter sequence
of code — sits at an assigned spot within a checkerboardlike grid on the chip and because the DNA or
RNA molecules that get poured over the array carry a fluorescent tag or other label that can be
detected by a scanner. Once a chip has been scanned, a computer converts the raw data into a color-
coded readout.

7 Scientists rely on DNA microarrays for two very different purposes. So-called genotype
applications compare the DNA on a chip with DNA in a tissue sample to determine which genes are
in the sample or to decipher the order of code letters in as yet unsequenced strings of DNA.
Frequently, however, investigators these days use the devices to assess not merely the presence or
sequence of genes in a sample but the expression, or activity level, of those genes. A gene is said to
be expressed when it is transcribed into messenger RNA (mRNA) and translated into protein.
Messenger RNA molecules are the mobile transcripts of genes and serve as the templates for protein

synthesis.
4
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Gene Hunters

8 Researchers have employed the genotype approach to compare the genes in different
organisms (to find clues to the evolutionary history of the organisms, for example) and to compare
the genes in tumors with those in normal tissues (to uncover subtle differences in gene composition
or number). One day gene comparisons performed on DNA chips could prove valuable in medical
practice as well.

9 Carefully designed arrays could. for instance, announce the precise cause of infection in a
patient whose flulike symptoms (such as aches, high fever and breathing difficulty) do not point to
one clear culprit. A surface could be arrayed with DNA representing genes that occur only in selected
disease-causing agents. And a medical laboratory could extract and label DNA from a sample of
infected tissue (perhaps drawn from the person’s nasal passages). Binding of the patient’s DNA to
sonie gene sequence on the chip would indicate which of the agents was at fault. Similarly, chips now
being developed could signal that bioterrorists have released specific types of anthrax or other exotic
germs into community.

10 For better or worse, gene-detecting microarrays could also identify an individual’s genetic
propensity to a host of disorders. Most genetic differences in people probably take the form of single
nucleotide polymorphism, or SNPs. in which a single DNA letter substitutes for another. A chip
bearing illness-linked gene variants could be constructed to reveal an individual’s SNPs and thus
predict the person’s likelihood of acquiring Alzheimer’s disease, diabetes, specific cancers and so on.
Those people at greatest risk could then receive close monitoring, intensive preventive care and early
intervention. Whether these kinds of tests would appeal to the public is an open question, though: the
downside of such knowledge can be increased anxiety and the potential for discrimination by
employers and insurers.

11 Other valuable information provided by SNP chips would pose no threat to people’s mental
state, employability or insurability. The gene variants we possess influence how our bodies process
the medicines we take. which in turn influences the effectiveness of the drugs and the intensity of
their side effects. Chips that highlighted our unique genetic sensitivities would help physicians
choose the drugs that work best and pose the fewest dangers in each of us. SNP chips displaying
genetic mutations that increase the aggressiveness of tumors might also help pathologists determine
whether benign-looking tumors are actually fiercer than they seem based on microscopic analyses.
Both types of arrays are already being investigated for use in medical care.

12 As the operations of cells and the entire body become better understood, physicians will be
able to make more precise diagnoses, to offer patients more sophisticated therapies (possibly
including gene therapies). and to tailor these interventions to an individual’s genetic background and

5



current state of physiological functioning. By the year 2020, health maintenance organizations could

conceivably keep virtual simulations of the personal molecular states of their subscribers. Those who
go along with the program will probably delay the effects of aging more successfully and lead

healthier lives. (1,211 words)

Reading Comprehension Exercise
Decide on the best choice to answer questions or complete statements. What you know formerly
can help you, but all the information you need is inside the article.

1) The different therapeutic effect on B cell lymphoma patients inspired medical workers initially to
A) introduce DNA microarrays commercially
B) experiment with alternative therapies.~
C) attribute the difference to distinct molecularaberration
D) break the impasse to identify the survivors

2) DNA microarrays enabled researchers to spot the patient with the most virulent version by
distinguishing ___.
A) between known long- axxdléhon-tenn SUrvivors
B) between genes activity in malignant cells and in hormal cells
C) different forms caused by disease
D) who respond well to the standard medical treatment

3) Which statement is true of the achievement by researchers in Stanford University and elsewhere?
A) Instruments or software are needed to interpret the DNA chips.
B) Itis a further improvement of the established method to explore the operation of cells.

O /It promises good profitability for drug industry.

\D) Not many people are aware of its significance.

4) DNA microarrays can be perceived as___.
A) anew discovery on physiological functions of human body
B) atheory to explain how human body’s tissues become infected with certain disease
C) anew therapy for large B cell lymphoma
D) a diagnostic device to help doctor to choose appropriate therapy

5) DNA has all the following properties except that ____.
A) itis tethered to a wafer smaller than a thumbprint

B) it constitutes genes in human cells
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C) 1t has a chemical counterpart, RNA, which binds it
D) it is built from four types of building blocks
6> According to complementary base pairing. if a DNA molecule has the sequence of TCGATA, it
can be inferred that there must be a complementary sequence, ___.
A) CTTCGC B) CTAGCG
C) AGCTAT D) ACGCAT
7) Enabling factors for tracking complementary base pairing reactions include:
4) probe being assigned to certain spot on the chip
b) scanner detecting the label carried by RNA and DNA
¢) template synthesizing protein
d) computer converting raw material into color-coded readout
A) aand b B) b.candd
C) bandd D) a.bandd
8) The purposes. for which scientists rely on DNA microarrays are .
A) to investigate the presence or sequence of genes in a simple & to express the activity level of
genes
B) to compare the DNA on a chip with RNA in a tissue sample to determine which genes are in
Ehe sample
C) to determine which genes are in the sample & to decipher the order of code teller in
unsequenced strings of DNA
D) to classify genes into different types & to transcribe genes into messenger RNA
9) Which of the following applications of DNA chip have researchers employed?
A) pinpointing the agent at fault which causes disease
B) performing comparisons between different organism, genes and tissues
() identifying what kind of chemical weapon terrorists use
D) predicting one’s likelihood of infecting diabetes, cancers, etc.
10) The least likely role played by a person’s SNP is that .
A) genetic difference in person takes the form of SNP
B) chip revealing one’s SNP predicts his genetic propensity to certain disease
C) SNP chips suggest pathologists to determine whether a tumor benign or malignant

D) knowledge extracted from SNP has reassuring psychological effect on one’s well-being



