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UNIT 01 THE CONCEPT AND CHARAGCTERISTICS
OF SCIENTIFIC ENGLISH

Essay 01 The Concept of English

for Science and Technology

1. English is a global language. With the rise and rapid spreading of electronic communica-
tion, worldwide trade and international travel, its status has far surpassed that of a link
language. To some extent, English is equated with success. Wherever you go, from the
luxuriant rain forests of Costa Rica™ to the untamed wilds of Serengeti’® to the hodge-
podget®! of Eastern bazaars [, you’re sure to find someone who speaks English albeit™*!
in an accent far different from yours. If nothing else, English makes a disguised appear-
ance in hybrids such as Franglais "', Spanglish’™, Hindlish™', Chinglish™, ezc.

2. Nowadays English is established not just as the linqua franka'® of the world but also
as the international language of science and technology. An increasing number of scien-
tists and technicians across the world are obliged to read an increasing proportion of re-
search papers and textbooks written in scientific English. Over the last decades or so
the term EST,English for Science and Technology, has appeared frequently in English
teaching-related literature.

3. The language of EST that expresses scientific and technical concepts, theories and facts
is not a different language from that of the daily conversation or literature. But, due to
its role in science and technology, EST covers a special range of English. English lan-
guage learners require English so as to promote their educational specialty or to perform
efficiently their roles as scientists, technologists, technicians, etc. A general English
can hardly meet such needs as these. Consequently, English for Special Purposes
(ESP)M" has emerged as a branch of English language study.

4. ESP consists of EAP"* (English for Academic Purposes), EOPM (English for Occupa-
tional or Vocational Purposes) and EST™* (English for Science and Technology). EAP
is used by overseas students, researchers and visiting scholars at schools and universi-
ties in Britain and America or in any other countries where English is used in courses
and lectures; In the United States EOP (English for Occupational or Vocational Purpo-
ses) is also called “English for Careers”. It is the English necessary for some occupa-
tional requirements, e. g. for international telephone operators, international air traffic
controllers, international commerce, international railways, computer programming,

tourism and so on, or vocational training programs, e. g. for hotel and catering staff,

technical trades., etc.
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5. Our era is the age of machines, electronic computers and ever-advancing biology. Only
by obtaining a solid knowledge of science, can one function normally and successfully in
modern society. With the development of science and technology. especially biology-re-
lated disciplines, scientists and engineers strive to exchange their ideas, discoveries and
inventions, collect information and data, interpret concepts and theories, comment on
the latest scientific advances and write reports based on experimental procedures, etc.
More and more scientific terms from modern biology such as, clone'™, GM!"* (Geneti-

cally modified) foods, gene, genomics''?, proteomics'®, transgenics™, DNA

(20 etc. , are becoming popularized. The need increases day by day for scientists

chips
and engineers to have a swift, economical, efficient, impersonal and sometimes interna-
tional means of communication.

6. However, EST is not the popularized accounts of the technical subjects as are found in

f21] L22] lan-

encyclopedias™*"” or books intended for general readers. It has its own authentic
guage of science Lately, textbooks have been appearing that attempt to reflect the na-
ture of the language actually used by scientists and the function it serves. However
some people still ignore the existence of EST all together, while others are quite indif-
ferent to it. They draw a simple formula like this; EST= General English Grammar +
Technical Words. They thought that they would be able to understand EST by simply
knowing grammatical rules in addition to some technical words.

7. Unfortunately, this judgment gives no fruitful comprehension about the nature of EST,
They do not seem to be aware that EST presents linguistic varieties with its own charac-
teristic features.

8. Since scientists try to be impersonal in narrating the natural phenomena and facts, their
processes, properties and characteristics, English for Science and Technology (EST)
must be evidently precise, concise, clear and restricted and includes many mathematical
equations, formulae, diagrams, tables, etc. Biology related publications are more so ev-
er. Scientists also prefer some typical sentence patterns and a large number of technical

and semi-technical terms, which make English for Science and Technology different to a

very wide extent from ordinary English.

Notes

[1] Costa Rica [ 5kRstESri:kE] n.
[7] Spanglish [5spAnliF] n.
[2] Serengeti [ siren'giti] n.

[ 3] hodgepodge [ 5hRdVpCdV ] n. [ 8] Hindlish [ hindliF | .

[4] bazaar[ bE5zB: | n. , [9] Chinglish [tFin"liF ] a.

[5] albeit[ C:15bi:it] adw.

[6] Franglais [ frB:nbglei] n. ( ) [10] linqua franka[5liN~w[5frANk[ ] n.
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[11] ESP: English for Special Purposes [17] genomics ['dVi:n[ Umiks] n.

[12] EAP:English for Academic [ 7AkE5de [18] proteomics [‘pr[ uti[ umiks] n.

mik | Purposes

[ 13 ] EOP. English for Occupational [19] transgenics [ trAns5dVeniks] n.

[147] EST: English for Science and Tech-

[15] clone [kl[ un] n.
[16 ] GM (Genetically modified) food

2.

. The first point is that writing is necessary. As a young faculty

[ 7Rkjub5pei
Fln[l1] or Vocational [ vEuSkeiF[ n [20] DNA chip [tFip] DNA
[1] Purposes [21] encyclopedia [ en7sBikl[ uSpi: di[ | =.

nology [22] authentic [ R:5Wentik | adj.

Essay 02 Must We Write

Many new findings and discoveries are documented with references to the scientific liter-
ature, indicated by the names of the author(s) and the year of publication. Publication,
as it turns out, is an absolutely essential part of the scientific progress, as Page Morgan
explains in this essay. Dr. Morgan is a Professor of Plant Physiology in the Department
of Soil and Crop Science at Texas A& M University. For many years, he has also been
an Associate Editor (for plant development and growth regulators) of the journal Plant
Physiology. Prof. Morgan tells us how the system works and gives a few pointers to
manuscript preparation for the scientific literature.

Scientists must write Knowledge un-communicated is effectively unknown; discovery is
but one step on the path of understanding. Although you may agree with these state-
ments, you may not be aware how often scientists and science students'’’ are poorly
prepared to write. Are genes for writers’ block™ linked to those for investigative tal-
ent Probably not, but while a student is studying the concepts of science, practicing its
techniques, and learning its literature, it may be difficult to find the time to develop
good communications skills. These skills take practice to develop. Educators soon learn
that many students hate to write. Given my experience in teaching, advising graduate
students, and serving as a decision editor'* for a scientific journal, I would like to dis-
cuss writing with the readers of this text.

[ member 1 remember

1 say, “Research is not completed until it is published. ” He was

hearing our Dean®
right. Students must ultimately write what they have discovered or learned. Quizzes,

reports, term papers, theses, and dissertations'® allow others to know and judge your

3
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ability and accomplishments. Students who follow a scientific career soon are involved
in written communications: justifications!” for equipment purchases, course outlines,
research funding proposals, and manuscripts reporting research findings. Review arti-
clest™, books and pieces for the semi-populart® press, flow from the pens (or computer
[10]

keyboards) of the more prolific Writing is essential in science

This discussion is not to advocates “Publish or Perish™'?”, but rather “Publish or No

2] 4 question and write down your

One Will Know.” Until you mentally wrestle with
best answer, your instructor cannot evaluate how well you have learned. Likewise, un-
til scientists have published the results and conclusions from their experiments, no one

113) the significance and usefulness of the work. Only after new facts

else can evaluate
and ideas are published, discussed, and replicated' by further testing can the valid
ones ultimately contribute to advancing understanding in science as a whole.

Unfortunately, it” s not enough to write; the need is to write well. Consider two
students who spend hours in the library researching the same term-paper topic. Equally
well versed™'™ in the facts, one writes an uninspired'®, catalog-like listing of who did
what and when. The second student identifies the relevant questions, arrays the facts to

171 and brings the topic to a sharply focused conclusion. One

support logical deductions
wrote and the other wrote well. At the professional level the objective for writing a sci-
entific paper is not to get it published, but rather to communicate with other scientists.

18] competing for the time

Everyone has a limited amount of time. Writers are literally
and attention of potential readers. Regardless of how important a discovery is,it will u-
sually be more rapidly accepted if it is presented in a well-written paper. On the other
hand, if the writing is poor and the message obscure, readers will often quit before
completing the paper.

Perhaps some “do’s” and “don’ts” would be helpful. Most instructors have seen a lot
of bad writing; thus, the “don’ts” are easy to list. In my experience, the most common
error is that writers fail to clearly state their message. The reader wonders: what do we
learn about plant physiology from the experiment Is it new or unique Is it useful The
student writing a lab report"® or the scientist writing for a journal has the responsibility
to answer those questions. Another common error occurs when a manuscript appears to

be a partially condensed thesis. The message is lost in wordiness™"

and secondary top-
ics, and a 10-page story gets told in 25. Also, the technical language of experimental

221 quffers.

design and statistics is often used as a writing crutch™"”; As a result, clarity
Readers are usually interested in what the response was, and its magnitude, variability,
and reproducibility. Jargon'®! about “significant three-way interactions in complete fac-
torials” prompts drowsiness.

Another common writing error is careless preparation. Most writing tasks, whether
something as simple as an essay examination or as complicated as reviewed journal man-
uscript, including instructions. Yet time after time writers appear to ignore the instruc-

[24

tions and submit carelessly prepared material. The axiom™* “You never get a second
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chance to make a good first impression” certainly applies to writing. Although technical
aspects of composition are beyond the scope of this essay., students would be well
served to develop the habit of reviewing their writing for spelling, punctuation, and
sentence structure before it is submitted to others. Writing handbooks list the common
mistakes, such as using which in place of that. Equip yourself with a good writing
handbook and a dictionary, and use them

The positive suggestions for scientific writing must start with the scientific method.
There is no substitute for expressing the topic as a question that can be answered.
Searching out what is already known is equally indispensable'®. If a writer sits down to
write, for example, about some topic as broad as “tissue-culture studies with soy-
beans,” or if a writer dismisses relevant background knowledge with words such as “lit-
tle is known about this subject”, the paper may already be unsalvageable. Writers
should have the primary message of their papers in mind before they write the first
word. That message, in fact, should be an answer to a clearly stated question, and it
should shape the title, the introduction, and the body of the paper. In that way readers
can recognize a theme*! that is consistent throughout the paper.

The purpose of scientific writing is to communicate findings, analyses, conclusions, and

27]

theories. Communicate is the operative™” word. Unless the reader understands, the

]

writer has failed. The implications'?® are obvious: Identify the audience and write to

that level of understanding. Clarity is often inversely related to sentence length. A bar-

raget® of words with obscure meanings makes reading a chorel®”

rather than a pleas-
ure. The words selected should aid communication rather than make a statement about

the writer’ s vocabulary. Sentences that can be misunderstood usually will be. Brevi-

ty:31]

style; the reward is being read and being understood.

is a virtue when wed to clarity. Writers should write in a direct, simple, logical

Writers should give serious attention to graphic illustration. Poor ones frequently ap-
pear to be an afterthought™? . Excellent illustrations of findings or conclusions are often
the most effective way to communicate. The saying that “One picture is worth a thou-
sand words” makes that point. Good illustrations don’t just happen; they take the fore-
thought™!, inventiveness and work. We train graduate students to give seminars with
much emphasis on good slides. That emphasis is intended to carry over into their writ-
ten communications. Computer graphics make the job easier, but the bottom line is still
personal initiative .

In conclusion, the ability to write well is a skill needed by science students and scientists
alike. It can be acquired and cultivated if the basic goal of communication is kept clearly
in view, Those who can think and speak logically can learn to write logically, and even

interestingly and entertainingly. Science will be the better for such writing
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Notes

[1] science student 7.
[2] block n. ( )
[ 3] decision editor [ di5siV[ n 5edit[ ]

[4] faculty [5fAKk[1ti] n.

[5] Dean [di:n] n. )

[ 6] dissertation [ 9dis[ 5teiF[n] n. (

[ 7] justification [ dVQstifiskeiF[ n ] n.

[8] review article n.

[9] semi-popular adj.
[10] prolific [ pr[5lifik ] adj. ,
[11] perish [‘periF ] wi. s ,

L. 1)

[12] wrestle [ 5resl] with wi.
[137] evaluate [i5vAljueit ] wt. ,

......

...... -
[14] replicate [‘replikit] w.

[15] versed [v[ :st] adj. ,
[16 ] uninspired ['Qnin5spail d] adj.

b b

[17] deduction [ di'dQkF[n] . ,

b b b b b

’

[18] literally [lit[ r[li] adw.

THE CONCEPT AND CHARACTERISTICS OF SCIENTIFIC ENGLISH

[19] lab report

[20] wordiness ['w[ :dines] n.
[21] crutch [krQtF] n. (

[22] clarity [51Ariti ] n. )
[23] jargon ['[dVB:g[n] n.

[24] axiom [Aksi[m] n. s

H

[25] indispensable [ 9indis5pens[ bl] adj.

[26] theme [Wi:m] n. ( ,
[27] operative ['Rp[r[ tiv] adj.
[28] implication [ 9impli'keiFEn] n.
[29] barrage['bArB.: V] n. s
, ( )
[30] chore [tFR: ] n.
[317] brevity [ 5breviti | n. ( )
, )
[32] afterthought ['B:ft[ WR:t] n.

’ ’

[33] forethought [fR: WC:t] n.

[34] initiative [ TniF[ tiv] n.



UNIT 02 FEATURES OF CELLS AND PROTOPLASM

Essay 03 An Introduction to Cells

1. Cells are the structural and functional units of all living organisms. The smallest organ-
isms consist of single cells and are microscopic, whereas larger organisms are multicel-

lulartt,

The human body, for example, contains at least 10" cells. Unicellular™! or-
ganisms are found in great varieties throughout virtually every environment from Ant-
arctica to hot springs to the inner recesses™ of larger organisms. Multicellular organ-
isms contain many different types of cells, which vary in size, shape, and specialized
function. Yet no matter how large and complex the organism, each of its cells retains
some individuality and independence.

2. Despite their many differences, cells of all kinds share certain structural features. The
plasma membrane! defines the peripheryt™ of the cell, separating its contents from the
surroundings. It is composed of enormous numbers of lipid and protein molecules, held
together primarily by noncovalent hydrophobic interactions"® , forming a thin, tough,
pliable, hydrophobic layer around the cell. The membrane is a barrier to the free pas-
sage of inorganic ions and most other charged or polar compounds. Transport pro-

[7

teins!™ in the plasma membrane allow the passage of certain ions and molecules. Other

membrane proteins include receptorst® that transmit signals from the outside to the in-

o]

side of the cell and enzymes that participate in membrane-associated reaction path-

ways.

3. Because the individual lipids and proteins of the plasma membrane are not covalently
linked, the entire structure is remarkably flexible, allowing changes in the shape and
size of the cell. As a cell grows, newly made lipid and protein molecules are inserted in-

[10]

to its plasma membrane; cell division"'™ produces two cells, each with its own mem-

brane. Growth and fission occur without loss of membrane integrity-'!. In a reversal of
the fission process, two separate membrane surfaces can fuse, also without loss of in-

tegrity. Membrane fusion and fission are central to mechanisms of transport into and

[12 [13]

, respectively.
[14]

out of the cells known as endocytosis!'?! and exocytosis

4. The internal volume bounded by the plasma membrane, the cytoplasm"'"', is composed
of an aqueous solution, the cytosol''™, and a variety of insoluble, suspended particles.
The cytosol is a highly concentrated aqueous solution with a complex composition and

gel-like consistency. Dissolved in the cytosol are many enzymes and the RNA molecules

7
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that encode™'®™ them, the monomeric subunits"'™ (amino acids''® and nucleotides™®)

[20]

from which these macromolecules'™ are assembled, hundreds of small organic mole-

[21]

cules called metabolites**"”, intermediates in biosynthetic and degradative pathways, en-

JL22

zymest??) that are essential participants in many enzyme-catalyzed reactions, and inor-

ganic ions.

. Among the particles suspended in the cytosol are supramolecular complexes'®! and, in

almost all nonbacterial cells, a variety of membrane-bounded organelles’* containing

specialized metabolic machinery. Ribosomes*!

, small particles 18 to 22 nm in diame-
ter, that are composed of over 50 different protein and RNA molecules, are the sites at
which protein synthesis occurs. Ribosomes engaged in protein synthesis often occur in
clusters called polysomes (polyribosomes)"*"! held together by a strand of messenger
RNA. Also present in the cytoplasm of many cells are granules or droplets containing
stored nutrients such as starch and fat.

JL27]

. All living cells have, for at least some part of their life, either a nucleus*”” or a nucle-

0id™®’, in which the genome!®! (the complete set of genes composed of DNA) is stored
and replicated. The DNA molecules are always far longer than the cells themselves and
are tightly folded and packed within the nucleus or nucleoid as supramolecular comple-
xes of DNA with specific proteins. The bacterial nucleiod is not separated from the cy-
toplasm by a membrane, but in higher organisms the nuclear material is enclosed within

[30]

a double membrane, the nuclear envelope'®”. Cells with nuclear envelopes are called eu-

karyotes®! (Greek eu, “true”, and Karyon, nucleus); those without nuclear envelops-
bacterial cells-are prokaryotes™® (Greek pro, ‘before’).

Unlike bacteria, eukaryotes have a variety of other membrane-bounded organelles in

[33] [34]

their cytoplasm, including mitochondria**", endoplasmic reticulum™*', Golgi comple-

[36]

xest®, lysosomes™® and vacuoles®™™ (related organelles found in animal and plant cells,

respectively), and, in photosynthetic cells, chloroplasts-*,

Notes

[1] multicellular [ 7mQlti'seljul ] adj. [7nQnkEU"veil [ nt 7hBidr [ J f[ Jbik
9int[ rAkF[n]
[ 2] unicellular [ju:niseljull ] adj. [ 7] transport protein n.
[ 8] receptors n.
[3] recess [rises | n. ( ) , [9] enzyme [‘enzaim | n.
[ ] [10] cell division n.
[4] plasma membrane [ plAzm[ ‘mem- [11] membrane integrity [‘'membrein in'teg-
brein] n. riti | n.
[ 5] periphery [ p[rif[ ri] n. [127] endocytosis [ 9end[ usBit[ usis | n. (

[ 6] noncovalent hydrophobic interaction )




[13] exocytosis [ 9eks[ usai't] usis] 7.

[ 14 ] cytoplasm [‘sait[ uplAzm] n. ¢ )

[15] cytosol [sait[ usCl] n. ¢ )

[16] encode [ in5k[ ud] wvt.

[17 ] monomeric subunit [ 7mRn [ merik
sQb5jU :nit ] n.

[18] amino acid [ 5Amin[ U *Asid]

[19] nucleotide ['njU : kli[ taid | .

[20] macromolecule [ 9mAkr[ U'mRlikju:1]
n. ,

[21] metabolite [ mitAb[ lait] n.

[22] coenzyme [ k[ Uenzaim] | n.

[237] supramolecular complex [9sjU:pr[ m[*

lekjull ‘kRmpleks ]

[24] organelle [9C: g[ nel] n.

[25] ribosome [‘raib[ s[ um] n.

[26] polysome [‘pRlis[ um] (polyribosome)
[ 9pRliraib[ s[ um ] 7.

Essay 04

L EmEEE )

[27] nucleus ['njU:kli[ s | n. s

[ 28] nucleoid ['njU:kliRid] n.

[29] genome ['dVi:n[ Um] n.

[30] nuclear envelope ['njU:kli[ ‘envil[ Up]
n.

[31] eukaryote [jukAri[ ut] n.

[32] prokaryote [ pr[ UkAri[ ut] n.

[ 33] mitochondrion [ 9mait[ ‘kRndri[ n] =.
(sing. ) mitochondria [ 9mait["

kRndri[ | (pD

[347] endoplasmic reticulum [“end[ u9plAzmik
ritikjul[ m] n.

[35] Golgi complex ['gC:1dVi ‘kRmpleks]
.

[36] lysosome [lais[ s[ Um] n.

[37] vacuole ['vAKkju[ ul] n.

[38] chloroplast [kICr[ plB:st] n.

Major Structural Features of Eukaryotic Cells

1. Typical eukaryotic cells are much larger than prokaryotic cells — commonly 5 to 100pm

in diameter, with cell volumes a thousand to a million times larger than those of bacteri-
a. The distinguishing characteristic of eukaryotes is the nucleus, which has a complex
internal structure surrounded by a double membrane. Another striking difference be-
tween eukaryotes and prokaryotes is that eukaryotes contain a number of other mem-
brane-bounded organelles. The following describe the structures and roles of the com-

ponents of eukaryotic cells in more detail.

The Plasma Membrane Contains Transporters and Receptors

2. The external surface of a cell is in contact with other cells, the extracellular'" fluid, and

] ] 4]

the solutes, nutrient molecules, hormones'?’, neurotransmitters'®, and antigens'" in
that fluid. The plasma membranes of all cells contain many transporters, proteins that
span the membrane and carry nutrients into the cell and various products out. Cells also
have surface membrane proteins (signal receptors’® ) with highly specific binding sites
for extracellular signaling molecules (receptor ligands™ ). When an external ligand

binds to its specific receptor, the receptor protein transduces the signal carried by that

9
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En
5.

10

ligand into an intracellular’™ message. For example, some surface receptors are associ-
ated with ion channels’™ that open when the receptor is occupied, permitting entry of
specific ions; others activate or inhibit cellular enzymes on the inner membrane surface.
Whatever the mode of signal transduction, surface receptors characteristically act as
signal amplifiers—a single ligand molecule bound to a single receptor may cause the flux
of thousands of ions thru an opened channel or the synthesis of thousands of molecules
of an intracellular messenger molecule by an activated enzyme.

Some surface receptors recognize ligands of low molecular weight, and others recognize
macromolecules. For Example, binding of acetylcholine!™ (Mr=146) to its receptor be-

0107 of cellular events that underlie the transmission of signals for muscle

gins a cascade
contraction. Blood proteins (Mr>>20,000) that carry lipids (lipoproteins'''l) are recog-
nizes by specific cell surface receptors, which mediate lipid entry into the cells. Anti-
gens (proteins, viruses, or bacteria, recognized by the immune system as foreign) bind

12) " During the develop-

to specific receptors and trigger the production of antibodies
ment of multicellular organisms, neighboring cells influence each other’s developmental
paths, as signal molecules from one cell type react with receptors of other cells. Thus
the surface membrane of a cell is a complex mosaict®! of different kinds of highly specif-
ic “molecular antennae”™ thru which cells receive, amplify, and react to external sig-
nals.

Most cells of higher plants have a cell wall outside the plasma membrane, which serve

[5) and other carbohy-

as a rigid, protective shell. The cell wall, composed of cellulose
drate polymers, is thick but porous. It allows water and small molecules to pass readi-
ly, but swelling of the cell due to the accumulation of water is resisted by the rigidity of

the wall.

docytosis and Exocytosis Carry Traf fic across the Plasma Membrane

Endocytosis is a mechanism for transporting components of the surrounding medium
deep into the cytoplasm. In this process, a region of the plasma membrane invagi-

1, enclosing a small volume of extracellular fluid within a bud that pinches off

nates''
inside the cell by membrane fission. The resulting small vesicle!'™ (endosomet'*!) can
move into interior of the cell, delivering its contents to another organelle bounded by a
single membrane (a lysosome, for example) by fusion of the membranes. The endo-
some thus serves as an intracellular extension of the plasma membrane, effectively allo-
wing intimate contact between components of the extracellular medium and regions deep
within the cytoplasm, which could not be reached by diffusion alone. Phagocytosis™® is
a special case of endocytosis in which the material carried into the cell (within a phago-

210 such as a cell fragment or even another, smaller cell. The

some'?) is particulate
inverse of endocytosis is exocytosis, in which a vesicle in the cytoplasm moves to the in-
side surface of the plasma membrane. Many proteins destined for secretion into the ex-

tracellular space are packaged into vesicles called secretory granules then released by ex-



