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Unit 1

Marine Biotechnology

Pre-reading

e 1. To know the definition and research field of biotechnology.
e 2. To learn the sea is a gigantic, largely untapped reservoir of biodiversity. Careful

and cautious exploitation is essential in order not to damage and disturb this fragile
ecosystem.

Tast A What should be done in
’ Marine Biotechnology?




Chapter 1 Marine Biological Engineering

TEXT

Marine biotechnology, which represents a small segment of the biotechnology industry
in the U. S., approximately 85 companies or about 7 percent of all biotechnology
companies has applications in medicine, agriculture, materials science, natural prod-
ucts chemistry, and bioremediation. It may be defined as the search for commercial
uses of marine biology, biochemistry, and biophysics, and it is a fledgling field of
study having substantial potential. At the simplest level, there is a sense that organ-
isms living in a saline medium, often at high pressures or temperatures, contain bio-
chemical agents that may be of use to industry in marine biotechnology. Most of the
world’ s tropical nations are very well suited to pursue marine biotechnology because
of their proximity to the oceans and because of their suitable climates. Worldwide,
marine aquaculture produced 14 million metric tons of fish in 1991 with a market value
of approximately $28 billion. And there is evidence that the European Union is accel-
erating its investment in marine biotechnology. A research collaboration between the
United States and Mexico could yield considerable benefits for both countries, because
the United States is experiencing a boom in biotechnology while some of the most
promising locations in which to perform marine biotechnology field research are in

Mexico.

Aquaculture is the branch of marine biotechnology that is most closely related to ag-
riculture and is of ten included under that classification. Demand for seafood world-
wide is expected to increase by 70 percent in the next 35 years. Thus, world aquacul-
ture will need to increase production seven-fold by the year 2025 in order to meet the
demand. Unfortunately, this increase in demand comes at a time when the world fish-
eries are over-exploited and/or “ commercially extinct”. The USDA foresees biotech-
nology aiding in improvement of captive management and reproduction of species,
leading to more efficient species that make better use of food supplies, production of
healthier organisms, and improvement in food and nutritional qualities of the organ-
isms. Furthermore, aquaculture can produce organisms used as biomedical models in
research, reservoirs for bioactive molecule production, and organisms useful in bio
remediation. Aquaculture is no longer a means of producing luxury foods, such as lob-
sters, but a critical solution to the world fisheries problems.

Algal aquaculture, an ancient art in Asia, not only produces seaweeds, but microalgal
cultivation produces food supplements, such as the omega-3 fatty acids and beta car-
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otene. The polysaccharides of algae are a valuable commodity and a much sought after
natural product. The achievements of marine biotechnology since 1983 included many
important milestones. The realization that natural products associated with marine ani-
mals and plants are produced by bacteria is one example. It is now possible to uti-
lize marine micro organisms as a source of metabolites, potential antibiotics, anti
tumor agents, and related pharmaceuticals.

4. There is an enormous biological diversity in the world oceans, another important dis-
covery. The Azoic theory has been disproved, a theory which held that the deepest
parts of the world oceans were devoid of life. The discovery of the hydrothermal
vents made it clear that there is an enormous diversity of life in the deep sea. The dis-
coveries of large populations of viruses, of the influence of viruses in regulating algal
populations, as well as of the presence of hyperthermophile viruses in the deep sea
are other examples. The numbers of viruses in estuaries have been shown to be grea-
ter than that of bacteria at certain times of the year, as well as seasonality in virus
abundance and distribution.

5. The discovery of the archaea, an ancient line of microorganisms, more closely related
to higher animals and plants than to the “true bacteria” , has been documented and a
new determination of the phylogeny of life on the planet has been derived. Extremo-
philes, microorganisms living in extreme environments such as high pH, low pH, high
hydrostatic pressure, low temperature, i. e., freezing , and extremely high tempera-
tures (above boiling ) , have been isolated, characterized, and shown to be a source
of commercially important products. Psychrophiles, bacteria able to grow at tempera-
tures less than 10 C were isolated many years ago, but the potential of psychrophiles
has been underestimated. It is now clear that enzymes functioning at very low tem-
peratures have valuable commercial applications. Novel species of marine bacteria
have been isolated and described, including a giant bacterium visible to the naked
eye. Also described, but not yet isolated, are bacteria occurring in abundance in dee-
per regions of the Sargasso Sea in the Atlantic Ocean and areas of the Pacific Ocean.
These taxa cannot yet be grown in culture,, but have been described by ribosomal RNA
techniques. The use of molecular probes to discover new , as yet uncultured, taxa has
been widely applied and proven exciting.

6. It has been discovered during the past decade that pure cultures are not necessarily the
best means of understanding communities of bacteria in the natural environment. In
fact, mixed cultures and biofilm cultures a reproving to be effective in biodegradation
and in carrying out metabolic processes in the natural environment. Successful pro-
duction of vaccines for aquaculture that are effective, starting in the 1970’ s, have
provided significant advances in aquaculture of a variety of marine species, including
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Chapter 1 Marine Biological Engineering

salmonids.

The sea is a gigantic, largely untapped reservoir of biodiversity. Careful and cautious
exploitation is essential in order not to damage and disturb this fragile ecosystem.
The field of marine biotechnology aims to explore and utilize this biodiversity, and has
great potential for beneficial outcomes for mankind. To realize this aim and potential ,
creative thinking and inter-disciplinary research and developments are required. The
opportunity to sample marine microorganisms, including extreme thermophilic bacteri-
a from the geothermal vent systems and extreme halophiles from salt ponds, can sig-
nificantly expand the biomedical potential of Gulf of California organisms. The fledg-
ling marine biotechnology industry has shown considerable interest in extreme ther-
mophilic marine bacteria because they produce enzymes that are stable and efficient at
high temperatures and pressures and are therefore attractive for use in industrial
processes. The hydrothermal vent systems in the Guaymas Basin are known to be an
excellent source of extreme thermophiles, but there are also many shallow-water
seeps, salt ponds, mangrove swamps, and other unique marine microenvironments
that could provide a diversity of microorganisms useful to the biotechnology industry.

(1,043 words)

» New Words

fledgling [ 'fledzlin ] a. young and inexperienced JCZ258 ) 5 W 45 Y
Avatar communication has the potential to change that, and
this potential defines the potential of our fledgling industry.
REAZE A BUE R ), XA 148 T AT A 2%
N3350

proximity [ prok'simitr ] n. the property of being close together 3£iT ; #ift
With batch computing, the proximity of the business logic to
the data significantly impacts performance.

s fd FHAL AL BT M 55 18 R -5 B0 1) 12 T R R A K 5

i P RE o

boom [ buim | n. a state of economic prosperity %5
Our country is basking in an economic boom.
KEEAELTERZH,

aquaculture [ '&kwokalt 2] n. rearing aquatic animals or cultivating aquatic plants for food

IKFEFREE 5 K Pk

Genetics also has a key role to play in helping aquaculture
meet the world’ s growing demand for fish.

G A EAR B /K 7™ IR GE I X 028 H 43 1K i 75 oK
A AT A SCSAE
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organism [ 's:goniz(o)m]

molecule [ 'mplikju:l]

algal [ 'zlg(a)1]

cultivation [ kaltr'verf(a)n]

bacteria [ bak'tioris |

utilize [ 'jurtrlaiz]

antibiotics [ ,@ntibar'ptiks ]

devoid [ di'vord |

$

s

&

a living thing that has (or can develop) the ability to act or
function independently A HLA ; 4= WA ; 4 4

Not all chemicals normally present in living organisms are
harmless.

IR FTA IE 776 T8 B0 A UL b B9 1L 1 TR T
Ho

(physics and chemistry) the simplest structural unit of an ele-
ment or compound 43F ; BE /R

So if we add them all up, there should be no net charge on
the molecule, if the molecule is neutral.

Rt R FATIEENTERAE % , X470 T LR BA
i, QSR AN I F = PR

. relating to alga Y3 1Y)

Similarly, changes in oceanic algal populations can, through
a series of natural processes, actually lower air and water
temperatures.

[FIRE W SRR A O P LA — R 5 B R BRI RS
HIZK AR

socialization through training and education 1535 ; #F1E ; #fFh
They were in the garden, but that was all; they had no share
in the cultivation of its flowers.

o] B AEAEFE B A AN RAEE R 2 T A1 T E
el B B B AR A — m L B

( microbiology ) single-celled or noncellular spherical organ-
isms 47

When you eat off the plate, the bacteria go into your stom-
ach.

HIRIZEE T ST BBV, M S AR T

to put into service; to make work or employ ( something) for
a particular purpose #|f{

If applications wish to match this behavior, they must utilize
and duplicate the output of those applications.

SR R e A B IR AL X — AT, B AT A0R] I 52 1 X
S AR 0 o

a chemical substance derivable from a mold or bacterium that
kills microorganisms and cures infections $1 4= % ; Pk~
He’ s hexed to discover the antibiotics.

fibE T BERLA BB hitA R .

completely lacking it = [ ; = TCH

o



Chapter 1 Marine Biological Engineering

virus [ 'vairas |

abundance [ 2'bandons ]

phylogeny [ far'lodz( o) ni]

enzyme [ 'enzaim ]

metabolic [ meta'bolik |

vaccine [ vek'sin |

How, then, could this race devoid of spirituality clothe in
myths the profound horror of its life?

XA Z RAERIFIRE, ARES , 26 4 AT REN H A fr R E U 2
i b RSN ?

. ultramicroscopic infectious agent that replicates itself only within

cells of living hosts J#:; 5B %
The virus has infected the operating system of his computer.

WEE O A TR AALERE R A2 B

. the property of a more than adequate quantity or supply 744 ;

FE

There is an abundance of things to talk about regarding the
holidays—so go for it.
KFEIAA AR & ST U, BT AZ R ER TR K
F—itie.

. (biology) the sequence of events involved in the evolutionary

development of a species or taxonomic group of organisms Ff
Resolution of the primate species phylogeny here provides a
validated framework essential in the development, interpreta-
tion and discovery of the genetic underpinnings of human ad-
aptation and disease.

M7 RAS ISR GE K R HIfifr PR AE A & & | M TR A e BN 263
B F) 8 1 S B (35 B Py AR HE A

. any of several complex proteins that are produced by cells and

act as catalysts in specific biochemical reactions [ 44 | fif§
It is believed that it inhibits an enzyme that promotes cell pro-

liferation in tumors.

UL E RE ] — b BETE AR - B0 O 14 5 A B A4 2E i

. of or relating to metabolism 251k [ ; FrBAEAC Y

So if you weigh 250 pounds then your metabolic rate will be
around 2,500 calories per day.

FITLL, AR ARAR TR 250 8% , I8 2 R BT BRARIA R 2 2 4 K
2 500 g,

. immunogen consisting of a suspension of weakened or dead

pathogenic cells injected in order to stimulate the production
of antibodies %1 ; 4-J5 i

Seven million doses of vaccine are annually given to British
children.

e [ % AR E R 700 J7RIRE
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fragile [ 'fraedzail | a.

geothermal [ d3i:ou'03:m(2)1] a.

vent [ vent ] n.

mangrove | 'meangrauv | n.

easily broken or damaged or destroyed g ; 5 Y

Raising prices while the world economy is in such a fragile
state is “a very dangerous game” , he said.

Lt FRETFEAEAEIR 4 — e 55 PR GL, 48 = ks 2 —
AR GRS A HEXE” , i3

of or relating to the heat in the interior of the earth i #4f1) ;
TR

So here’ s what I’ ve finally concluded: Geothermal was the
right call in terms of finding an alternative to oil or gas boilers
to heat the house,since we are in New England.
FrLA, B 5 15 H B 4510 2 - BRAR BATETE B 94% == AR 4
TR —FhEE G B A T E R AR R A BRI =15 ,
T RAGE R

a hole for the escape of gas or air I ;3 XU fL; (BIE Y ) &
it

His hostility to the woman found vent in a sharp remark.

b FH AR 220 1) 15 18 A X AR AN 2 N .

a tropical tree or shrub bearing fruit that germinates while still
on the tree and having numerous prop roots that eventually
form an impenetrable mass and are important in land building
EAR 7

Hainan’ s mangrove and rich coral reef are well-known at-

tractions.

THE B O 2B ARR 3 6 PSS R A 2 2 4% B S

» Phrases and Expressions

a segment of «----- i —&B 47
be of use & [ ; I FH

lead to §%

be devoid of Ht=

carry out 1T
a variety of &Fh&HFERY

» Proper Nouns

European Union K%

USDA ( United States Department of Agriculture ) 35 [E & V3%

RNA B HER AR

Sargasso Sea TR ¥ ( KIUHET , FISEHE A F AKX )
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Chapter 1 Marine Biological Engineering

Atlantic Ocean JCPHVEE
Pacific Ocean A -7
Guaymas Basin JTVH 25 1 22 #b

» Translation

1. It may be defined as the search for commercial uses of marine biology, biochemistry, and bio-
physics, and it is a fledgling field of study having substantial potential. (Para.1)
BRI RARE SO TR A W02 YA FAE Y B i i i, B B R ) i
PEAIRT ST R

2. Most of the world’ s tropical nations are very well suited pursue marine biotechnology because
of their proximity to the oceans and because of their suitable climates. (Para. 1)
5 bR 2 BB [ SR S S RSO TR AE I ROR , B D A 16 A5 R R 2k - S i
(36 RN VSN =R
[iX A8 F A # A because of 41 5% 69 R B K&, &5 0t 4o R de 13X A 22 M B 4245 3% X
E,FLRERF R, Ao, FRE BRI EFNG 7 & AEERF, SFANL B AT
RESHAHEFEMHERGRE ,BEFRBFRXBE", R BKREBHAER D FLEE,H5E
TOHE #FXELFE,]

3. A research collaboration between the United States and Mexico could yield considerable bene-
fits for both countries, because the United States is experiencing a boom in biotechnology while
some of the most promising locations in which to perform marine biotechnology field research
are in Mexico. (Para. 1)

56 [ F 58 7Y AF 22 18] BRI 50 R LA 9 7 o T A A 4, DR O 36 I A AR ) H R E Ak T
TR AR B, 1188 79 /] AL FEA TR AR M) BRI B 26 L PR AL B

4. The USDA foresees biotechnology aiding in improvement of captive management and reproduc-
tion of species, leading to more efficient species that make better use of food supplies, produc-
tion of healthier organisms, and improvement in food and nutritional qualities of the organ-
isms. (Para.2)

56 A R TP By ol 3 P 37 A BE AN ) b AR A A D RR | SX R IBRE 2 BOE 2K ) b
RO B, X se ol AR TR A LA R @ R A= W), s B W AR WA B IR A B

5. Agquaculture is no longer a means of producing luxury foods, such as lobsters, but a critical so-

lution to the world fisheries problems. (Para.2)
IKTEFREHAN B A 7 0 A0 MR 2 28 B B Y T B, TR A DR A A L e R A S
Bz,

6. It is now possible to utilize marine microorganisms as a source of metabolites , potential antibiot-

ics, anti tumor agents, and related pharmaceuticals. ( Para. 3)

BUAE AT AR P A Ve oA Qs ) R TE ROTAE 3 DR 25 M AIAH S 25 D R VR
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7. The discoveries of large populations of viruses, of the influence of viruses in regulating algal
populations, as well as of the presence of hyperthermophile viruses in the deep sea are other
examples. (Para.4)

HAb R R A : KER AR R BETE VA 19 SRR R 7 T AR R 1 R, A B TRl P 2 1Y
i,
(EAGFRAZAdGof BAMATHEX Aoy Liakmaidhiia, HELEGR, #
Fat e RERIIEF A ABEMEFRRE, FXL L EHE, IH,FLXFERAAEE
Rt 8% ik, RRAE B XM 23530, AEBHEENAE TR,

8. Novel species of marine bacteria have been isolated and described, including a giant bacterium
visible to the naked eye. (Para.5)

o 14V A R 2 20 0 o R 3 A, A PR AR T L By R AR R

9. The field of marine biotechnology aims to explore and utilize this biodiversity, and has great
potential for beneficial outcomes for mankind. (Para.7)

R A WD GO B AR R IR R AR AW R, 0 NS R A 2 ISR

10. The hydrothermal vent systems in the Guaymas Basin are known to be an excellent source of
extreme thermophiles, but there are also many shallow-water seeps, salt ponds, mangrove
swamps, and other unique marine microenvironments that could provide a diversity of micro-
organisms useful to the biotechnology industry. ( Para.7)

S5 UG RF P AL TUOP T 507 3 1 9 b B BE 1 2R SR 0 hy S AR i A A 0 A AR (R U, (Bt A 0
ZARIKIB WL R LA PR 38 A0 LA o 455 1) P A W B RG , SX BE BRI AT AR A B R
PR BEZ PR

W

1. Fill in the blanks with the proper given words, and then tfranslate the senfences
info Chinese.

fledgling boom devoid vaccine
metabolic utilize cultivation abundance
unique luxury considerable a variety of
ancient extreme represent micro
1) We 47 nations from every region of the world, and I thank each of you for being
here.
2) They have warned the world to expect more frequent and intense weather events,

and this is what we are seeing.
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