English for
General Biology

EEEYFEEILRE

IR REF BFRE

hERERARRE T R




FHESE i A

Rl e 8

English for General Biology

T R BB

rhEFHAE AR KA L



A E N

7 A5 A AR A SUE S SR SR B B AR o S IO
2 B P B R — TSR AR 2 P SRR L AR AR 2 T AR S BOR R
KEREH MBS X BRI S EN A, BN 130T, MR EWE N
AL MY S T N LR S R SR R AR
AR P TR K S B AR R AL A . & RITE AR
SR BRI 245 T SRR EE — K R RATE B, 8 TR AR
TG I Bk R EUU RS H N . S AR SO E 2K
R K AR RS ES R SRR, BRHA AR A RTERR
FPRTEH R X ES LS. A BRI T AR AR B AR S — 1 T
S FIMERIE S, 2 BB BEIE B AR A TR E P SO B B 5 5 N B SO PR

A AT N B B AR B0 A 02 4 B O AR AR 2 LR IR Y
MO , th AT AR S O  BF S A DA BB B S A L S5 (A

B H 7ERR % B (CIP) 837

A3 A )25 % b 343 = English for General Biology/J&l SE{# . Wk HE # £ 4% —&
JE . o E R B AR K2 A, 2012. 7
ISBN 978-7-312-03014-7

[. 3% 0. OF- @F- . EP¥—s N. H

e [ A R 54 CIP B8 4% 7 (2012) 58 091357 5

HAR ERHFEBAR R A
TRAE AT A& 96 5, 230026
4tk ; http://press. ustc. edu. cn

ENR SRR L ENRIA PR A

1T PEBEEEAR RS B RGE

24 SEFeBE

FA 710 mmx960 mm 1/16

ENsk 16.75

F¥ 328 T

Rk 20124F 7 A 1R

Eldk 201247 A% 1 IKHI

EM 27.00 7T



Preface

B =

W& A BT A 0 &R LA R AN [ BRI  SCAL IR 5 Z I 3 i 64 B 2
O REESHE R EPRCH R R ES 265 F B RIT R T MR H AR
B EFE SRR MBE AA . 2001 4, BHEWMECET IR S FERARBE
TARBHFFROA TER)PUHMEL, REERBERAERBRE 51 H
FASE BT, RS R IR FAMEH T H . KBS HEIMEFE LBl EH
MREATHE W) 6 MV T8 B SUE B AR BB BE S L2 A T AR A 4 [ P e O
FBRMEA , SRR F LY LB 20F AT EESEGES R,
B2, BIMEFH MBS AR RERT MRS AENEARFERERK
B A2 T SRR oK, BT B A1 S REW 2 R EARBERKFHEN
SEBRTE R ELIE R IWAE BB K P T5 SUEEH . B, BRATEES T EEY¥E
W FEE)—H.

ABRNRA=F F-HRAEVFLLMRESER, AFEWENB LK
T AL EE AR 2 B L A0 I IR S sh ) v R LB AR 1R B A B LA L i
R 58 0 S A ) RO N R R B i R R 2t EY B
P R HARY K= IR BTN YR B R A 13 30T, 58 R
PR BRSBTS , S RHBCETEAT SOV S R IKE (BRI RS2 4] 3 4~ B0T 5
F=FRE WAL CE ST BEABOE I E LKA R EA R ATE
ERIRSHTT 4 18I0, Boh, R B RS R A Iuk BRI SR DEE A A X
EESHEIMENA.

75 by IS A 2 U 0 4 A S 15 BB RS 2 S TR B B PR e o Bl 8L
B TR MG » P N K2 T 55 8 0 40 ST B SR L 8 0 B A S 7 SE AT AL B
(A3 T

HT I EEE XA BT RL N, B BITHIERR I T 3098, BT
JREBM A LU BN s A T A B AR E ] E BT EAR . B R ET
JEHEE T8N T RS EE LY E T W IER .23 AT M EESE



> §f o English for General Biology

BB RES, BRMBEITRIT T — MBS RIBLETES.

APHRE 5B EAETHER HEAYF BREIEHF R IRER
BT E AR R IR K2 A 2 Sl NG TR R S SR O B Y B B 45
T o ERME B AR K2 R ) S8 DA B TR R I O 2 2E Bk 2 22 B Ui A B T o6
L. XFEEEHER., ABSENERH T B Essential Biology , Concepts in Biology .
Gene Cloning and DNA Analysis Fl Ecology : Concepts & Applications %54 i Fl
2O AN E 9 — e SCER BB DA B W b i) SCEE R 3R, FE i —FF 3R 20 O SR |

B TFHREKTEA R, BHEEAZZL, BFRAT SEEMIFEIE.

% &
2012 % 6 A



Contents

H R

PREFACE: + - icsrmmmbmeniany srm by roaaas ey i e e SR IOEE it R L o Ci)
Chapter 1 Reading Materials of Life Sciences -:----oceoeereemieiieennne. (1)
Unit 1 Introduction to Biology ................................................... CD
1.1 The Significance of Biology in Human Life -r«seeecerecemarainennes (1)
1.2 - The History of Biology «« ««:«++sssssvecssssusamonssnsbaies ssbasasmssnnsnches (2)
1. 3 ' The Characteristics of Living Things := «-«#ss=a4srsadet sbassppagaece e (3)
1.4 The Importance of Biology —++errsssrressssersnssinannironininnun, ¢
1.5 Future Direcitons in Biology «-e+«++sssssereessssnieesinniiens st o (8)
1.6 Famous Scientists in Biology «««s«++seesesenssisnuiiosiiieisiisianieenn (9)
Uit 2 - Biomacromolecules (i 3» st 5036 - fsni tihyedols wildawi dopmere o so bs ob) an
2.1 Introduction to Biomacromolecules «eteseereseerireeriiiinaiianiiiee, (11)
2.2 Four Classes of Important Biomacromolecules =+« seseereeeseeenss (12)
Unit 3 Cell Structures and FUNCLIONS «+:s+s+seresssesusseossusssnsssasonecensanss (26)
3.1 Introduction to Cells and Cell Biology ««++«+sestssreeruearaananiaanns (26)
3. 2 Basic Cell SErUCRITES: - - wssmsessvvanssansrwnsnvovisnss g BTGV IS E o oo bp o 4o 270
3.3 Several Important Cell Structures and Their Functions = +--++-+-- (29)
Unit 4 Cell Division, Culture and Animal Cloning «««-s+sseerserneenneenne. (44)
4.1 Cell Division and Its Functions .......................................... (44)
4.2 Cell Culture and Its Applications «:rsrseeeesreesorasansnsorasnseceaees (45)
4.3  CIOMINE ++reeerrsesssrareecsssssssansesssssssssssunesesssssnsnsuanagsfrosssnts (47)
Unit 5 Transfer of Genetic Information and Its Regulation ~ ++«sseseseeeees 6]
5.1 The Central Dogma. ««««-sssssseessesssscessssans rrasnuses sugssbasaionsivess (58)
5.2  DNA REPHEAION <+++<+svsritrsansranaaesonsasaes sxtsssionssh o sndimiesinss ooty (59)
5.3  DNA TIansCriPtion «++-sss+eseseessssssasereessssusgsasssocprsssssonseiass (62)

5. & - Translatiof: -~ diivios UG, Al G Dasai it sl A Dt (65)
5.5 Regulation of Gene EXPression «««:-ss:-ssteessaruneserisnuniseasnnnees (66)
Enit 6 - Genetie: Laws and DiSorders: « - »ssessssasssssns s auiamsets {opbar e o dood (68)
B. 1 Laws of Genlétive fsssiisbnn it kianiilidms: wispomaii- 6 (68)



jv English for General Biology

6.2 IGEREEOEREOEHEES |+ 5o wiie st 90 ass heah i Bonbestnes snnisssnans ssesns sigwnse (74)
Unit 7 Microbes and Their UJgag  «««ssssseseesesssesossasoonernoniessnsvessaasss (84)
7.1 Breif Introduction to Microbes and Microbiology —««:««+s-eeeee (84)
7.2 Important MiCrobes «e+tesceseecessessinirasinirnnsiniinnniinernneann ( 85)
7.3 - MEcrobigl LIgesg . rseesssissnsprospsoaressninponsonsnssansnassesavsnsnonnsans (91)
Ut B hent Sl Thate Tlasen oovssdrnmvmnss sonsen samuenionbsss s aig s mmmmes (96)
8.1 Plants and Botany «r:-csstreererrresrnimiiiioniiiniia, (96)
8.2 Main Types of Green Plants and Their Characteristics -+« (98)
8.3 - - 11806 OF- TUAREL »rcormsssmrorssnsasosnrsss o rguanaorils vrk - srt barpiarrsroidss b (102)
Unit 9 Animals and Their USES ««««+++«+csesetanscennrernrsrsresnnrrrsessnsersnnns (110)
9.1 Animals and Zoology — ««+sssreseseeerersrsniiiiiniiinii e, (110)
0.2 .. Animal Bliviciures - > sapbiT Goios ¥ Serwsitniioms S -siFbb i (112)
8.5 - Vot ub-Santninla. swsors bbbty -rmsnehs vyl b seds (126)
Unit 10 GMF and Biosafety ...................................................... (132)
10.1 Biotechnology and Its Main Types :sreeseeesereecerensninennnnninn (133)
10.2  Genetically Modified Organism (GMO) «:+xeeeeeeeresreennneeinn (133
10. 3  Genetically Modified Foods (GMF) «-eeeeeeeenernninereeineinnnn. (1440
10. 4 GMF BioSafety ««reeeeeseeermrrmmmmmniiisineeiiiiieniennnianas (146)
Unit 11  Biodiversity and Its Conservation «c«-:-s»+sssssssrsmsressasennnnnnnn, (153)
11.1 Ecology, Its Branches and Applications «:««s««essseereereecinnien (154)
11,2 - - BIOAIVEISILY «- +sesnsssossussesnsnnsssasanserspipupiensrnnd Mo cmsnils -~ (154)
11.3 Human Benefits from Biodiversity —«:ceestteesseermanieininiennn. (160)
11: 4. Biodiversity Crisis iiokse fmmsassprns =yytrsbis oy ppresosseh siissshosshs (162)
11.5 Biodiversity Conservation and Sustainable Development ----:- (164)
Unit 12 Technologies and Applications of Aquaculture «::-«««:ss-sssssseese (170)
12: 1- - - AHREUMEIDE -+ s niiammmstestchnmpisntmsmssmpmmsesns st olshos 16 (170)
12: 2. - Fish Aquacolbnge i 41« i sriapsodad «ossarsise e sssdeeivos fue coge (17D
12: 3 - -Shrimp Fapming « seesssssssssssorsssseess o porruessds {rstenssdesnishoseds (174)
12: 4 - Turtle FATRNg: -« -sessesssonssnsssoossnmessssoyaibasst bos st ottt hes b (176)
12: 5 -Oyster FArmiNg - - +-s«secosesassnassssnasnss srevabususgs saasss s shuisbilon sty Qa7
12: 6 AlBHEUIUDE: ;- «<w=nesneasnsassssabimsionsmannssssssnsssss (HOISHIPRYToss o (179)
Unit 13  Bioinformatics and GEnomiCs ««««+«s««s-ssecsmsersassmnsesmasrmnsrennss (186)
13 3 - ‘Bioinformaties: - «-+s-siewsois« abaastel ot ORrnil Shi Sasrss o= S (187)

13.2 Genomics and Its Main Branches «::++«seseeressseinesiiiniiinnnnn (189



Contents vV

Chapter 2 Translation Techniques of English for Science and

Technology i (EST): «soiumiertrbansss iyrss s snnvipanersthoasnsvissfoee e aan (201)

Unit 1 Writing Rules of English Articles for Science and Technology
and Examples «eoseeeereeereerritnmmimniiniie . (201)
1.1 Characteristics of EST WOTrdS «+e+e«tseecssbobesssvissssassssusotonsss (201)
1.2 Characteristics of EST Sentences — crreesrerceeneteneencinniiieciine. (205)
1.3 Characteristics of EST Discourses «:eesceesssrsariiisniiaiiiiiaiiii. (209)
Ul’llt 2 General Idioms and Examples ....................................... (210)
2 1  WordsnslIdibms + Ve ia E1e e $ 0 SUR i Ipd2tiigracrersas (210)
O G5 Phraics 59 TIN5 #r Trsmassnbsinsssaraessrs i s massraseanss rasasis (210)
2_ 3 Sentence Patterns as Idioms ............................................. (212)

Unit 3 The Translation Rules and Examples of English Articles for

Science and Technology ««+«++«ttetereereerrrrrrimiimmiiimi. (213)
3.1 Translate English into Chinese «---veeeeesereeseneens L AR SR (214)
3.2 Translate Chinese into English — +-sseeeeeereesimmininiiinn, (216)

Chapter 3 Writing Techniques of English Articles for Science and
Technology ............................................................... (222)
Unit 1 English Articles for Science and Technology and Their Types

1.1 English Articles for Science and Technology — ««+sveeeerererneees (222)
1.2 The Types of English Articles for Science and Technology --- (223)
Unit 2 The Characteristics of English Articles for Science and

TeChnOlogy «««++re-rreerrrssenssrnneetuietiaeeiii ittt (224)
2.1 Technicality ---seeeerreerermnnimemmiiietiiiiiiiiiiii e (225)
2.2  Creativity «++reessseressssssennssannniiannnn e (225)
9 G  Gotontificnmue cusevssrmyeprepnyesuisn grasas spssrey spens g R e TRt an s (226)
2.4 ACCUTACY ++r+rssrrrrerernrernnnrmmnntttiieeiiieeiaeetteesetttstataaaaaaes (226)
2.5 Popularity and normalization ««-«-ss-sssessseriinismiiiiiiis (226)
2.6  ODJECHIVILY ++++rresrerrrrrnrnarrunnurniiiiiesiitastisetititas et (227
2.7 Figures and Tables, Formulae and Signs ««cceetrecrerreeerineenne (228)

Unit 3 Basic Formats of English Articles for Science and Technology



Vi English for General Biology

3.2 Basic Formats Of Research Paper .................................... (229)
Unit 4 Writing Procedures and Technologies of English Articles for

Science and Technology ................................................... (235)
4‘ 1 Selected Topic and Title Of EST ....................................... (236)

4.2 Preparation Of EST = «eeeeeeresrrmeesionisimniniietiniiiinteiiniees (236)
e ertlng of EST creeerrerenereasnisscsnssontssssstsssnstsonessectscncsccces (236)
4.4 Example AnalYSis ......................................................... (236)
Keys ....................................................................................... (242)
Appendix ................................................................................. ( 255 )



Chapter 1 Reading Materials
of Life Sciences

Unit 1 Introduction to Biology
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1.1 The Significance of Biology in Human Life

Maybe you have heard of the following questions: How does a single cell
become a new plant? Can agriculture be revolutionized? How do computer
monitors, cell phones, and microwave ovens affect us? Is DNA testing reliable
enough to be admitted as evidence in court cases? What pills can be developed by
people to control a person’s weight? Can scientists manipulate our genes to control
certain genetic disease such as red-green blindness? Are human activities really
causing the world to get warmer and result in increased incidence of skin cancer?
Will people develop a vaccine for AIDS in the near future? Will new, inexpensive,
socially acceptable methods of birth control be developed that can slow world
population growth? These questions and many others have biological basis. Biology
has an enormous impact on our everyday life, and people can not understand many
important issues without a basic understanding of life science. It is no wonder that
biology is daily news. Whatever your reasons for taking this course is, even if only



6.2 English for General Biology

to meet your colleges’ requirement, you will soon discover that this is the best
time ever to study biology.

1.2 The History of Biology

Biology is the science of life. Specifically, biology is a science that deals with
living things and how they interact with their surroundings. Biology is both an old
and a vast science that gets bigger every year because of the great discovery
explosion.

The history of biology traces back to the study of the living world from ancient
to modern times. Our earliest recorded biology comes from the ancient Greeks, but
even prehistoric man left beautiful drawings of animals behind in his caves, which
seemingly indicate that man has a sensitive awareness of proportion, anatomy and
motion. When man existed principally as a hunter, he practiced biology of a sort as
he sought out his food, for he had to know the ways of the hunted animal, the ways
of those animals that would prey upon him, and the sources of edible plants. When
he turned from nomad life to a more stable, agricultural existence, he had to have
a greater knowledge of plants and animals before he could domesticate them
sufficiently well to provide himself with a ready sources of food. And as he
domesticated them, they domesticate him, for he had to adapt himself to their
ways of life, and to adapt them to his own. It is from these early beginnings that
biology had its start.

Although the concept of biology as a single coherent field arose in the 19th
century, the biological sciences emerged from traditions of medicine and natural
history in the ancient Greco-Roman world. This ancient work was further
developed in the Middle Ages by Muslim physicians and scholars. During the
European Renaissance and early modern period, biological thought was
revolutionized in Europe by a renewed interest in empiricism and the discovery of
many novel organisms. Prominent in this movement were Vesalius and Harvey,
who used experimentation and careful observation in physiology, and naturalists
such as Linnaeus and Buffon who began to classify the diversity of life and the
fossil record, as well as the development and behavior of organisms. Microscopy
revealed the previously unknown world of microorganisms, laying the groundwork
for cell theory. The growing importance of natural theology, partly a response to
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the rise of mechanical philosophy, encouraged the growth of natural history. Over
the 18th and 19th centuries, biological sciences such as_botany and zoology became
- increasingly professional scientific disciplines. Naturalists such as Alexander von
Humboldt investigated the interaction between organisms and their environments,
and the ways this relationship depends on geography—Ilaying the foundations for
biogeography, ecology and ethology. Naturalists began to reject essentialism and
consider the importance of extinction and the mutability of species. Cell theory
provided a new perspective on the fundamental basis of life. These developments,
as well as the results from embryology and paleontology, were synthesized in
Charles Darwin’s theory of evolution by natural selection. The end of the 19th
century saw the fall of spontaneous generation and the rise of the germ theory of
disease, though the mechanism of inheritance remained a mystery.

In the early 20th century, the rediscovery of Mendel’s work led to the rapid
development of genetics by Thomas Hunt Morgan and his students, and by the
1930s the combination of population genetics and natural selection in the “neo-
Darwinian synthesis”. New disciplines developed rapidly, especially after Watson
and Crick proposed the structure of DNA. Following the establishment of the
Central Dogma and the cracking of the genetic code, biology was largely split
between organismal biology—the fields that deal with whole organisms and groups
of organisms—and the fields related to cellular and molecular biology. By the late
20th century, new fields like genomics and proteomics were reversing this trend,
with organismal biologists using molecular techniques, and molecular and cell
biologists investigating the interplay between genes and the environment, as well
as the genetics of natural populations of organisms.

1.3 The Characteristics of Living Things

In nature, there are many different types of living things. Some can fly in the
sky, some can swim in water, others can run or walk on land, still others can go
through soil. However, they are all called living things. Why? For living things
have special common abilities and structures or characteristics not typically found
in non-living things: (O metabolism, @ reproduction, @ responsive processes,
@ control processes, (&) a unique structural organization, ® heredity and
variation, and (7) growth and development. It is important to recognize that while
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these characteristics are typical of all living things, they may not necessarily all be
present in each organism at every point in time. For example, some individuals
may reproduce or grow only at certain times.

1.3.1 Metabolism

Metabolism is the set of chemical reactions that happen in the cells of living
organisms to sustain life. These processes allow organisms to grow and reproduce,
maintain their structures, and respond to their environments, and many other
activities, and are controlled and sequenced. Metabolism is usually divided into
two types: catabolism and anabolism. The former breaks down organic matter to
provide energy and smaller molecules in cellular respiration, while the latter uses
energy and smaller molecules to construct certain biomacromolecules including
proteins and nucleic acids in cells. There are three essential aspects of
metabolism: (D nutrient uptake, @ nutrient processing, and ) waste elimina-
tion. All organisms expend energy to take in nutrients into their cells from their
environment to maintain their lives, for example, many animals take them in by
eating other organisms. Once inside, nutrients enter a network of chemical
reactions. These reactions manipulate nutrients in order to manufacture new
parts, make repairs, reproduce. and provide energy for essential activities.
However, not all materials entering a living thing are valuable to it. There may be
portions of nutrients that are useless or even harmful. Organisms eliminate these
portions as waste. These metabolic processes also produce unusable heat energy.
which may be considered a waste product.

1.3.2 Reproduction

Reproduction, a fundamental feature of all known life, is the biological
process by which new “offspring” individual organisms are produced from their
“parents”. All over of the world, every individual organism exists as the result of
reproduction. Growth and reproduction are directly related to metabolism because
neither can occur without gaining and processing nutrients. Since all organisms
eventually die, life would cease to exist without reproduction. In general, there
are two different ways that various kinds of organisms reproduce and guarantee
their continued existence. Some kinds of living things reproduce by sexual
reproduction in which two individuals contribute to the creation of a unique, new
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organism. A sexual reproduction occurs when an individual organism makes
identical copies of itself.

1.3.3 Responsive Processes

Organisms also respond to changes within their bodies and in their
surroundings in a meaningful way. These responsive processes have been
organized into three categories; irritability, individual adaptation, and adaptation
of populations, which is also known as evolution.

Irritability is an individual’s ability to recognize a stimulus and rapidly respond
to it, such as your response to a loud noise, beautiful sunset, or noxious odor. The
response occurs only in the individual receiving the stimulus and the reaction is
rapid because the structures and processes that cause the response to occur (i.e. ,
muscles, bones, and nerves) are already in place.

Individual adaptation also results from an individual’s reaction to a stimulus
but is slower because it requires growth or some other fundamental change in an
organism. For example, when the days are getting shorter, a weasel responds
such that its fur color will change from its brown summer coat to its white winter
coat—genes responsible for the production of brown pigment are “turned off” and
new white hair grows. Similarly, the response of our body to disease organisms
requires a change in the way cells work to attack and eventually destroy the
disease-causing organisms. Or the body responds to lower oxygen levels by
producing more red blood cells, which carry oxygen. This is why athletes like to
train at high elevations. Their ability to transport oxygen to muscles is improved
by the increased number of red blood cells.

Evolution involves changes in the kinds of characteristics displayed by
individuals within the population. It is a slow change in the genetic makeup of a
population of organisms over generations. This process occurs over long periods of
time and enables a species to adapt and better survive long-term changes in its
environment over many generations. For example, the development of structures
that enable birds to fly long distances, allow them to respond to a world in which
the winter season presents severe conditions that would threaten survival.
Similarly, the development of the human brain and the ability to reason allowed
our ancestors to craft and use tools. The use of tools allowed them to survive and
be successful in a great variety of environmental conditions.
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1.3.4 Control Processes

Control processes are mechanisms that ensure an organism will carry out all
metabolic activities in the proper sequence (coordination) and at the proper rate
(regulation). All the chemical reactions of an organism are coordinated and linked
together in specific pathways. The orchestration of all the reactions ensures that
there will be specific stepwise handling of the nutrients needed to maintain life.
The molecules responsible for coordinating these reactions are known as enzymes
that are able to increase and control the rate at which life’s chemical reactions
occur, and that regulate the amount of nutrients processed into other forms. The
physical activities of organisms are coordinated. When an insect walks. the
activities of the muscles of its six legs are coordinated so that an orderly movement
results.

Many of the internal activities of organisms are interrelated and coordinated so
that a constant internal environment is maintained. This constant internal
environment is called homeostasis. For example, when we begin to exercise, we
use up oxygen more rapidly. So the amount of oxygen in the blood falls. In order
to maintain a “constant internal environment”, the body must obtain more oxygen.
This involves more rapid contractions of the muscles that cause breathing and a
more rapid and forceful pumping of the heart to get blood to the lungs. These
activities must occur together at the right time and at the correct rate, and when
they do, the level of oxygen in the blood will remain normal while supporting the

additional muscular activity.

1.3.5 Unique Structural Organization

Living things also share basic structural similarities. All living things are
made up of structural units called cells. Cells have an outer limiting membrane and
several kinds of internal structures. Each structure has specific functions. Some
living things, like you, consist of trillions of cells while others such as bacteria or
yeasts, consist of only one cell. Any unit that is capable of functioning
independently is called an organism, whether it consists of a single cell or complex
groups of interacting cells. Nonliving materials, such as rocks, water, or gases,
do not share a structurally complex common subunit.
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1.3.6 Heredity and Variation

The genetic information of each organism is segregated within it and passed
from it to its offsprings. This is why offsprings are similar to their parents.
However, genetic information does vary somewhat because of crossover and
recombination, so there are some dissimilarities between parents and their off-
springs.

1.4 The Importance of Biology

We owe our current high standard of living to biological advances in several
areas:

(1) Food production. Plant and animal breeders have developed organisms
that provide better sources of food than the original varieties. Improvements in
yield have been brought about in plants and animals. The improvements in the
plants, along with changed farming practices, have led to greatly increased
production of food. Animal breeders also have had great successes. The pig,
chicken, and cow of today are much different animals from those available even
100 years ago. Chickens lay more eggs, dairy cows give more milk, and beef cattle
grow faster. All of these improvements raise our standard of living. One
interesting example is the change in the kinds of pigs that are raised. At one time,
farmers wanted pigs that were fatty. The fat could be made into lard, soap, and a
variety of other useful products. As the demand for the fat products of pigs
declined, animal breeders developed pigs that gave a high yield of meat and
relatively little fat.

(2) Disease control. There has been fantastic progress in the area of health
and disease control. Many diseases, such as polio, whooping cough, measles, and
mumps, can be easily controlled by vaccinations. The understanding of how the
human body works has led to treatments that can control such diseases as diabetes,
high blood pressure, and even some kinds of cancer. Paradoxically, these advances
contribute to a major biological problem: the increasing size of the human
population.

(3) One of the newest applications of biology is the development of techniques
for artificially transferring genes from one organism to another, used for producing
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certain medicinal drugs, increasing crop productivity and curing certain human
diseases.

(4) Perhaps, the most important application of biology is to help us
understand and respond to the environmental problems, for example, global
changes in weather and climate, and find the solution to them.

1.5 Future Direcitons in Biology

Although biology has made major advances, many problems remain to be
solved. For example, scientists are seeking major advances in the control of the
human population and there is a continued interest in the development of more
efficient methods of producing food. Some areas that will receive much attention in
the future are as follows:

(1) The relationship between genetic information and such diseases as
Alzheimer’s disease, stroke, arthritis, and cancer. These and many other diseases
are caused by abnormal body chemistry, which is the result of hereditary charac-
teristics. Curing certain hereditary diseases is a big job. It requires a thorough
understanding of genetics and the manipulation of hereditary information in all of
the trillions of cells of the organism.

(2) Ecology. Climate change, destruction of natural ecosystems to feed a
rapidly increasing human population, and pollution are all still severe problems.
Most people need to learn that some environmental changes may be acceptable and
that other changes will ultimately lead to our destruction. We have two tasks. The
first is to improve technology and increase our understanding about how things
work in our biological world. The second, and probably the more difficult, is to
educate, pressure, and remind people that their actions determine the kind of
world in which the next generation will live.

(3) Unity of analysis and summary. Comprehensively investigate gene,
molecules and cells and how they interact to form complex life system.

(4) Multi-disciplines cross and fusion.

(5) Further elucidation of essence of life.

(6) Unity of basic research and applied research.

In addition, biologists should also make suggestions to politicians and other
policy makers about which courses of action are the most logical from a scientific



