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Unit 1 The Human Genome Project

Preview

A gene is a short piece of DNA. Genes tell the body how to build a spe-
cific protein. There are about 30,000 genes in each cell of the human body.
Together, these genes make up the blueprint for the human body and deter-
mine how it works. In this unit, we are going to get a glimpse of advances in
genetics. Section A introduces some advances in the Human Genome Pro-
ject. Section B is that the Human Genome Project has yielded improvements
in “genetic medicine”. Section C covers the definition of the gene and its
regulation and future direction.

Part | Preview. Tasks Before Class

I. Group Task: Words and Phrases Collection

Directions ; This task is group-oriented so that students are required to form their
own group to arrange the different roles to collect the useful words and phrases in Part
Il. Then, each group member should contribute to fill out the table below with the new
words and phrases. The task is completed by finding an example sentence to help better
define the meaning. Each group is required to submit a copy of this table before class.

Words/ Part of English Chinese
No. Pronunciation . Example Sentences
Phrases Speech Meaning Meaning

a substance that causes | [ o M ] ) .
Forgiveness is a power-

1 catalyst | [ 'keetolist ] n. a chemical reaction to | fih & K% ;

ful catalyst.
take place more quickly | {E#EHEE

(5]
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II. Group Discussion

1. What is the idea of the Human Genome Project?

2. Is it possible for people to detect the risk of some diseases by gene testing?
Give supporting details to defend your argument.

3. From your perspectives, what will happen in the field of medicine in the next

decades?

Part Il Productive Reading

Section A Pre-assessment

I. True/False Questions

Indicate whether each sentence below is true (T) or false (F).

1. Gene sequencing or DNA sequencing involves identifying the
order in which the elements making up a particular gene are combined.

2. A catalyst is a substance that causes a chemical reaction to take

place more quickly.

3. The word “engender” means “to put someone in danger”.

4. If you decipher a piece of writing or a message, you decode or
work out what it says, even though it is very difficult to read or understand.

5. Viability represents the ability to change.

6. The noun form of “vary” is “variant”.

7. If you bolster something such as someone’s confidence or cour-

age, you decrease it.

8. When something such as an organization or an industry emerges,
it comes into existence.

9. A pilot scheme or a pilot project is the one that is used to test an
idea after deciding whether to introduce it on a larger scale.

10. A carrier is a person or an animal that is infected with a disease
and so can make other people or animals ill.
II. Missing Sentences

Read this editorial from a medical publication on The Human Genome Project: a
new reality. The last sentences in some paragraphs have been removed. Read the sen-
tences (A-H) carefully and decide where they must go in the text. One example is
already done for you.

2



Unit 1 The Human Genome Project a’

A. Eventually, in 1992, John Sulston submitted a grant application for an enormous
£ 40 ~50 million to fund a new centre—the Sanger Centre—which was to form
the British arm of the Human Genome Project’s sequencing efforts.

B. The result: a physical human genome map that would be crucial for the sequen-
cing efforts.

C. In Canada, researchers found five variants on the FAD gene, which together con-
fer an almost 100 per cent risk of developing Alzheimer’s disease.

D. By the end of that year, 87 scientists were working at the Sanger Centre, under
the leadership of John Sulston, beginning to map and sequence the human
genome.

E. Assembling the sequence from many short segments of sequence was a hugely
intense compute task that depended on emerging technology and software to suc-
ceed.

F. Crucially, researchers were, at the same time, beginning to apply computing
solutions to genetics and DNA sequencing, developing methods that would make
feasible the task of generating and handling genetic data globally.

G. Even before the Human Genome Project began in earnest, some commentators
feared that this project had “engendered a controversy. . . that involves personali-
ties and politics. ”

H. Where the cloned fragments came from or which overlapped was not known at this point.

The Human Genome''' Project: a new reality

b meetings

In June 1985, as dusk'?’ encroached'®’ on the second millennium
aimed at outlining the practical task of sequencing the human genome began at the
University of California, Santa Cruz. The scientific and technological conditions of
the 1980s had become a catalyst'”! for these discussions. DNA cloning and Fred
Sanger’s sequencing methods, developed in the mid-to-late 1970s, were being exploi-

ted by scientists who felt that sequencing the human genome seemed possible at an

experimental level. 1.

This grand, new concept—a “Human Genome Project” —had strong support-
ers, who argued that deciphering'® the human genome would lead to new understand-

(7

ing and benefits for human health as well as determined detractors I who feared

such a project would provide a product that would bear little explanatory'®! power for

humans—perhaps merely a meaningless string of letters. 2. I:l



F LIS T

The personalities, the politics and the controversy'®’ were only just emerging.

The Human Genome Project launched''’ in 1990, through funding from the US
National Institutes of Health (NIH) and Department of Energy, whose labs joined
with international collaborators''"! and resolved to sequence 95% of the DNA in hu-
man cells in just 15 years. Meanwhile in the UK, John Sulston and his colleagues at
the MRC’s Laboratory of Molecular'"*’ Biology in Cambridge, had, for several years,

(3] worm and had resolved that

been working at mapping the genome of the nematode
sequencing the entire genome of the worm was finally feasible''!.
As the Human Genome Project was progressing in the US, in the UK the MRC

" to fund

approached the Wellcome Trust suggesting they form a new partnership''
John’s proposed worm sequencing, as a pilot for the Human Genome Project. From
here things soon snowballed: the Wellcome Trust suggested that a much larger
sequencing effort, to bolster'"®’ the Human Genome Project should be embarked"'”’

upon in the UK and appointed one of their senior administrators, Michael Morgan, to
look into the viability'" of such a sequencing initiative' ', 3. I:l

In 1993—with funding from the Wellcome Trust and MRC—the Sanger Centre
was officially opened. One scientist recalls being struck by the scale of the task that
lay ahead, on arriving at the Institute in 1993 Simon Gregory reflects: “it was just a

huge lab, a huge empty lab, with boxes and boxes of equipment. It was all very

exciting. ” 4. D

To sequence the human genome as accurately as possible, researchers developed
the “hierarchical ™’ shotgun” method. Researchers agreed that this was the best way

211 of the human

to achieve the Human Genome Project’s target of 95% coverage
genome by 2005.

The first challenge was to create a map of the human genome—a set of index
marks on the genome code, used to position the sequences of letters of code that
would come later.

Researchers essentially broke many copies of the genome into fragments' ! |
each around 150,000 letters of code (or base-pairs)long. They inserted' ' the frag-
ments into a bacterial **/ artificial chromosome'”’ that could be grown in E. Coli bac-
teria'®*! which divided, thereby replicating'””' the DNA samples to create a stable re-
source—a “library” of DNA clones. 5. \_—__]

Using special enzymes ! | researchers could cut the individual clones into diag-

[29]

nostic “fingerprint” of fragments defined by each clone’s sequence. They could

4



Unit 1  The Human Genome Project a/

then search among millions of fingerprints for shared fragments that would reveal over-

laps among the clones. Researchers then assembled the clones into longer contigu-

ous'*) regions and mapped these onto the human chromosomes. 6. I:]

To generate sequence of the individual bases that make up the genome, scien-
tists needed to break the cloned fragments into smaller, more manageable,
chunks""’ | each around 1,000 to 2,000 base-pairs long. Researchers sequenced
these fragments of human DNA using the shotgun method developed by Fred Sanger
and his colleagues a dozen years before. Much as in mapping, researchers used over-

[32

laps, this time in the letters of genetic'™' code itself, to reassemble the short stret-

ches'™®! of determined sequence. 7. :]

Gradually labs around the world began producing DNA sequence. By 1994, the
Sanger Institute had produced its first 100,000 bases of human DNA sequence.
Remarkably, researchers at the Institute had already produced ten times that amount

1

from the nematode worm genome. The worm project was a trailblazer' ' —its meth-

) would be integral™®! to the development

ods, practices, collaborations and ethos
the social mores that would later lead to the successful completion of the Human
Genome Project.

As the human sequence data was pouring out from centres across the globe,

71 of the kind of power that the human genome

researchers were afforded glimpses
sequence might have for medical advance. In 1995, researchers from the Sanger Cen-
tre, with international collaborators, located the BRCA2 gene, associated with

increased risk of breast cancer. Elsewhere, as early as 1993, a US team had located
the MSH2 gene, which increases the risk of colon™ cancer for carriers. 8. |:I
(997 words)

Notes :

1. MRC: Abbreviation for Medical Research Council in Britain (3% E) EFARLEFL

2. Wellcome Trust: The Wellcome Trust was established in 1936 as an independent charity
funding research to improve human and animal health. The Trust has been described by the Finan-
cial Times as the United Kingdom’s largest provider of non-governmental funding for scientific
research and one of the largest providers in the world. & B X 24

3. hierarchical shotgun (sequencing) : In hierarchical sequencing, also known as top-down
sequencing, a low-resolution physical map of the genome is made prior to actual sequencing. From
this map, a minimal number of fragments that cover the entire chromosome are selected for sequen-
cing. In this way, the minimum amount of high-throughput sequencing and assembly is required.

ER B (RFE)
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4. base pair (bp): Two nitrogenous bases paired together in double-stranded DNA by weak
bonds ; specific pairing of these bases (adenine with thymine and guanine with cytosine) facilitates
accurate DNA replication; when quantified (e. g., 8 bp), bp refers to the physical length of a
sequence of nucleotides. &k

5. BRCA2. BRCA2 are Tumor-suppressor genes associated with inherited forms of breast

cancer and ovarian cancer. In women with mutations in either gene, there is a much higher risk of]

breast and certain other cancers than in women without such mutations.

Exercises

I. Comprehension of the Text
Answer the following questions by choosing the best from the 4 choices given below.

1. For scientists in the mid-to-late 1970s, the human genome sequencing were
believed to be
A. dusk encroached
B. be the outline of the practical task
C. a catalyst
D. at an experimental level
2. According to the timeline, which team justified that the entire genome sequencing

of the nematode worm was feasible?

A. NIH. B. Department of Energy.
C. The UK team. D. Welcome Trust.
3. Hierarchical shotgun method was developed to improve the human genome
sequencing’s
A. accuracy B. achievement
C. integrity D. efforts

4. What was the special enzymes’ function in the process of mapping the human
genome ?
A. They could be used to insert the base-pairs into a bacterial artificial chromo-
some.
B. They could be used to cut the clones into diagnostic fingerprint of fragments.
C. They could be used as the tool to assemble the clones into longer contiguous
regions.
D. They could be used to create a stable library of DNA clones.
5. In Paragraph 12, why did the author present that the worm project was a trailblazer?

A. Because its methods contributed to the future successful completion of the
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Human Genome Project.

B. Because its integrity contributed to the future successful completion of the
Human Genome Project.

C. Because its practices contributed to the future successful completion of the
Human Genome Project.

D. Because its collaboration contributed to the future successful completion of the

Human Genome Project.

II. True/False Questions

Decide whether the following statements are true (T) or false (F) according to

the text.

L « ) The supporters of “Human Genome Project” concerned the potential
failure in the explanatory power for human.

2. ( ) To fund a pilot for the Human Genome Project, the Welcome Trust believed
that this project should be only developed and embarked upon in the USA.

3. ( ) By the end of 1993, 87 scientists were successful in the mapping and
sequencing the human Genome.

4. ( ) Without special enzymes, individual clones could not be separated into
diagnostic fingerprint of fragments characterized by each clone’s sequence.

5. ( ) BRCA2 gene can be located to detect the increase risk of breast cancer,

while five variants on the FAD were characterized as almost 100 per cent risk of

Alzheimer’s disease.

III. Translation Exercises

Translate the Chinese words in the brackets into English, and write them down on

the gaps.

1.

The Human Genome Project’s strong supporters argued that deciphering the human
genome would lead to (X N 2R {5 ) 25 3 B ik S HLAH B 25 4 ) as
well as (RER L XT#) feared such a project would provide a prod-
uct that would (AEFMPES) for humans.

Even before the Human Genome Project began (IAEH1), some com-
mentators feared that this project had (5];&8413). . . that involves
personalities and politics. ”

As the human sequence data was (3T ) from centres across the
globe, researchers were afforded (¥ B X Fp f1&) that the

human genome sequence might have for medical advance.

4. Assembling the sequence from many short segments of sequence was
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(R — TR T 357 BB B R A 1l S 2R ) g 5

HHRAES).
5. Crucially, researchers were, at the same time, beginning to apply computing
solutions to (5 f&£#1 DNA A9HEFRF ), developing methods that would
(ol 42 BR AL 7™ A= 0 Ao 338 A% B4 WO A 55 8 15
A7)

Translation Tips:

ETPELBHEHRF, PEXZEGEFTAEBATESR,

LR EZNEEGEE T, Hldo: “ooe HAES"; MEIMIM|THRE
BB ERES T @, B PO TENRS, LEBE, AMHLALEZTIM, #lde:
atask of. .. /that..., B SuEMEFEHI N, BiEH BXAEST LN ZF, SEFi
TR, REAESMFNATHE A AFRTER LGOS

Vocabulary

[1] genome [ 'dznmoum] n. FEREZH, Yefafhi

(2] dusk [dask] n. &, F58; dEY

[3] encroach [ m'kroutf] vi. {2IB; 2k

[4] millennium [ mi'lentom] n. —F4F; T4EH; THESE

[5] catalyst [ 'keetolist] n. MEALH]; FIBHEER, MAERER

[6] decipher [di'sarfa(r) | vt. WiF (%)

[7] detractor [ dr'treekta(r) | n. WZ{KH

[8] explanatory [ 1k'splenatri ] adj. fEBERT; BiBARY

[9] controversy [ 'kontravaisi] n. AFFHEE; B4

[10] launch [lomntf] ot. FFRE (i&3h. iHRI%)

[11] collaborator [ ka'lebarerta(r) | n. WMEE, S1F&

[12] molecular [ ma'lekjola(r) | adj. 4rF &), oA
[13] nematode [ 'memoatoud] n. Z&H1ZS

[14] feasible [ 'fizzabl] adj. "I4THY; AIFHE)

[15] partnership [ 'paitnafip] n. {kfELFR; GUANEH

[16] bolster [ 'baulsta(r) | vt. ZHF; ZH#¥

[17] embark [ im'batk] vi. HF, NFH

[ 18] viability [ vara'biloti] n. Af7FRES, KHRES

[19] initiative [1'nifotiv] n. FFhtk; EFEM; EHG B
[20] hierarchical [ haro'razkikl] adj. KRN H), % (HE) B

8
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[21] coverage [ 'kavoridz] n. JHE, FA

[22] fragment [ 'freqmont] n. WEH

[23] insert [ mn's3:it] wt. WA A

[24] bacterial [ baek'tior1al ] adj. 4R ; HHE

[25] chromosome [ 'kroumosoum] n. [ 4] Yefaik

[26] bacteria [ bek'tiorto] n. 4% (bacterium 144178 ¥0)
[27] replicate [ 'replikert] vt. Eiil, B'E

[28] enzyme [ 'enzarm] n. [ A:fk] Fff

[29] diagnostic [ darog'nostik ] adj. 2Wil, FIKES; FFAEH
[30] contiguous [ kan'tigjuas ] adj. Al ; LRITHY; FE[FEHK
[31] chunk [tfapk] n. EER—H

[32] genetic [ dzo'metik | adj. 1B1EHT; FEEAY

[33] stretch [stretf] n. f#f&; ZEAH

[34] trailblazer [ 'trerlblerza(r) | n. JFEEHIA; FeiKE; HHRE
[35] ethos [ 'iz/00s] n. EGEKEH

[36] integral [ 'imtigrol| adj. 5E3H

[37] glimpse [ glimps] n. —H#&, —F&

[38] colon ['kaulon] n. B5; [f#] il

Section B

Exercises

I. Blanks Filling

Read the following passage with missing words and fill in the blanks with the best
choice from the box provided.

refer regardless of elevated recurrent derived from

advances result in associated with free of prompts

Genomic Medicine—An Updated Primer—NEJM

Cathy, a 40-year-old mother of three, arrives in your office for her annual physi-
cal. She has purchased a commercial genomewide scan, which she believes measures
the clinically meaningful risk that common diseases will develop, and has completed
her family history online using My Family Health Portrait, a tool developed for this
purpose by the U.S. Surgeon General. Her genomewide scan suggests a slightly

9
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1. risk of breast cancer, but you correctly recognize that this information
is of unproven value in routine clinical care. On importing Cathy’s family-history file,
your office’s electronic health record system alerts you to the fact that Cathy is of Ash-
kenazi Jewish heritage and has several relatives with breast cancer, putting her at

heightened risk for the hereditary'') breast and ovarian'?

cancer syndrome.

The system 2. you to discuss Cathy’s risk of breast and ovarian canc-
er during the visit. Considering both her family history and ancestry, you
3. Cathy to a health care professional with advanced genetics training for
consultation.

In the coming months Cathy elects to have her DNA tested for mutations in
BRCA1 and BRCA2, the genes 4. hereditary breast and ovarian cancer
syndrome, and to undergo a mammographic®! examination. Although the results of
her genetic tests are negative, her mammogram reveals a suspicious abnormality*'. A
biopsy'®! is performed, and breast cancer is detected. Surgery is successful. Patho-
logical ®’ examination of tissue from the excised tumor reveals that it is positive for

] ]

estrogen' " -receptor'® protein and negative for human epidermal'®! growth factor

receptor type 2 (HER2) ; the lymph!'® glands" are 5. cancer cells.

[12]

Genetic-expression profiling of the tumor indicates a relatively high risk of

6. cancer, and Cathy elects to receive adjuvant'™ chemotherapy'"! fol-

°!. Five years later, the cancer has not recurred.

lowed by treatment with tamoxifen"’

Remarkable 7. have been made in understanding the human
genome’s contribution to health and disease since the first Genomic Medicine series
was launched in the Journal in 2002. The vignette!'®’ about Cathy illustrates the
strengths and limitations of these advances. Completion of the Human Genome Project
in 2003, was a major driver for the current period of biomedical''”! discovery, and
the pace continues to accelerate. This project spurred the development of innovations
with extraordinary benefits.

Initially, clinically useful discoveries 8. the Human Genome Project
yielded improvements in “genetic medicine” —that is, the use of knowledge about
single genes to improve the diagnosis and treatment of single-gene disorders. Howev-
er, our increased understanding of the interactions between the entire genome and
nongenomic factors that 9. health and disease is paving the way for an era
of “genomic medicine,” in which new diagnostic and therapeutic approaches to com-
mon multifactorial"® conditions are emerging.

As a result of genomic discoveries, increasing numbers of clinical guidelines now

10



