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Preface

This book entitled “Introduction to Biotechnology” is designed
to introduce the subject of Biotechnology to the readers in
most useful and user-friendly manner. In most simple
terms, biotechnology can be understood as the manipulation
of living organisms to produce goods and services. Advances
in science and technology have transformed traditional
biotechnology techniques, such as selective breeding,
hybridization and mutagenesis, into modern ones, such as
recombinant DNA techniques and tissue culture. This
transformation has opened the door to more varied
applications in areas such as health care, the environment,
forestry, industrial processes and others. Some developments
to watch for include research into nutritionally enhanced
genetically modified foods and transgenic animals, bio chips
and protein drugs. In modern terms, biotechnology has
come to mean the use of cell and tissue culture, cell fusion,
molecular biology, and in particular, recombinant
deoxyribonucleic acid (DNA) technology to generate unique
organisms with new traits or organisms that have the
potential to produce specific products. Recombinant DNA
technology has opened new horizons in the study of gene
function and the regulation of gene action. Genetic
engineering has allowed for significant advances in the
understanding of the structure and mode of action of antibody
molecules, Practical use of immunological techniques is
pervasive in biotechnology. Few commercial products have
been marketed for use in plant agriculture, but many have
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been tested. Interest has centered on producing plants
that are resistant to specific herbicides. This resistance
would allow crops to be sprayed with the particular herbicide,
and only the weeds would be killed, not the genetically
engineered crop species. Biotechnology also holds great
promise in the production of vaccines for use in maintaining
the health of animals. Interferons are also being tested for
their use in the management of specific diseases. Animals
may be transformed to carry genes from other species
including humans and are being used to produce valuable
drugs. Genetic engineering has enabled the large-scale
production of proteins that have great potential for treatment
of heart attacks. Many human gene products, produced
with genetic engineering technology, are being investigated
for their potential use as commercial drugs. Recombinant
technology has been employed to produce vaccines from
subunits of viruses, so that the use of either live or
inactivated viruses as immunizing agents is avoided. Cloned
genes and specific, defined nucleic acid sequences can be
used as a means of diagnosing infectious diseases or in
identifying individuals with the potential for genetic disease.

The specific nucleic acids used as probes are normally
tagged with radioisotopes, and the DNAs of candidate
individuals are tested by hybridization to the labeled probe.
The technique has been used to detect latent viruses such
as herpes, bacteria, mycoplasmas, and plasmodia, and to
identify Huntington’s disease, cystic fibrosis, and Duchenne
muscular dystrophy. Modified microorganisms are being
developed with abilities to degrade hazardous wastes. Genes
have been identified that are involved in the pathway known
to degrade polychlorinated biphenyls, and some have been
cloned and inserted into selected bacteria to degrade this
compound in contaminated soil and water. Other organisms
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are being sought to degrade phenols, petroleum products,
and other chlorinated compounds.

This book consists of—Biotechnology: An Introductory
Overview; Basics of Biotechnology and Gene-Technology;
Impacts of Biotechnology and Its Societal Benefits; and
Biotechnology and Early Human Development etc. besides
a large body of list of acronyms, glossary of relevant terms,
extensive bibliography, list of websites and links, for further
referencing and research.

—Editor
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List of Acronyms

AAAI

AAAS

AACC

AACR

AATP

American Association forArtificial
Intelligence

American Association for the
Advancement of Science
American Association for Clinical
Chemistry

American Association for Cancer
Research

American Association of
Immunologists

American Association of
Investigative Pathologists
American Association of
Neuropathologists

Association of American Physicians
Australian Biotechnol. Assoc.
Applied Biosystems, Inc.

Agricultural Biotechnology Intl.
Conf.

Association of Biomolecular
Resource Facilities

American College of Medical Genet.
American Chemical Society
Americans with Disabilities Act
Atomic Energy Commission
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AES
AFMR

AFIP/ARP

AGSG

AGT
AHA
AIBS
AMIA
ANGIS

ANL

ARP
ASB
ASBMB

ASCB
ASCI

ASHG

ASIP

ASIS

ASLME

ASM

American Electrophoresis Society
American Federation of Medical
Research

Armed Forces Inst. of Pathol./Am.
Registry of Pathol.

Alliance of Genetic Support Groups

(now Genetic Alliance)

Association of Genetic Technologists
American Heart Association

Am. Inst. of Biol. Soc.

American Medical Informatics
Association

Australian National Genomic Info.
Service

Argonne National Laboratory
Application Programming Interface
American Registry of Pathology
American Society for Biotechnology

American Society for Biochemistry
& Molecular Biology

American Society for Cell Biology

American Society for Clinical
Investigation

American Society for Human
Genetics

American Society for Investigative
Pathologists

American Society for Information
Science

American Society of Law, Medicine,
and Ethics

American Society for Microbiology
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ASPET

ATCC
ATP
AVS
AWCH

BAC
BACR

BCM
BDG
BER

BIO

BNL
BSCS

BS/SCF

BTCI

BTP
CAE
CaSSS

CATCMB

CCM
CDC
cDNA

American Society for Pharmacology
and Experimental Therapeutics

American Type Culture Collection
Advanced Technology Program
American Vacuum Society
Adelaide Women and Children’s
Hospital

Bacterial Artificial Chromosome

British Association for Cancer
Research

Baylor College of Medicine
Batten’s disease gene

Biological and Environmental
Research

Biotechnology Industry
Organization
Brookhaven National Laboratory

Biological Sciences Curriculum
Study

Biological Sequence/Structure
Computational Facility

BioPharmaceutical Technology
Center Institute

Biotechnology Training Programs
capillary array electrophoresis
California Separation Science
Society

Center for Advanced Training in
Cell and Molecular Biology
Chromosome Coordinating Meeting
Centers for Disease Control
Complementary DNA
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CE
CEPH

CF
CFF
CHH
CHI
CHOP
CIMB

CIOMS

CIRB

CLMA

cM

CMT
CONTIG
CORN

CRADA

CSHL
CTG
DHHS
DIMACS

DM
DMD
DNA

Capillary Electrophoresis

Centre d’Etude du Polymorphisme
Humain

Cystic Fibrosis

Cystic Fibrosis Foundation
Cartilage-hair Hypoplasia
Cambridge Healthtech Inst.
Children’s Hospital of Philadelphia
Center for International Meeting on
Biology

Council for International
Organizations of Medical Sciences

Colorado Institute for Research in
Biotechnology

Clinical Laboratory Management
Association

Centimorgan
Charcot-Marie-Tooth
Consortium of Teachers in Genetics

Council of Regional Networks for
Genetic Services

Cooperative  Research and
Development Agreement

Cold Spring Harbor Laboratory
Trinucleotide Repeat
Dept. of Health and Human Services

Center for Discrete Math. &
Theoretical Comp. Sci.

Myotonic Dystrophy
Duchenne Muscular Dystrophy
Deoxyribonucleic acid
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DOE
ECB

EDS
EEOC

EL.B.A.

EMBL
EMBO

EMG
EMS
EORTC

ERDA

ERI
ES
ESF
ESHG

ESI
EST
EUCIB

EURESCO
FAP
FASEB

FCM

Department of Energy

European Congress on
Biotechnology

Electronic Data Submission

Equal Employment Opportunity
Commission

ELectronics and Biotechnology
Advanced

European Mol. Biol. Lab.

European Molecular Biology
Organisation

Encyclopedia of the Mouse Genome
Environmental Mutagen Society

European Organization for Research
and Treatment of Cancer

Energy Research and Development
Administration

Eleanor Roosevelt Institute
Embryonic Stem
European Science Foundation

European Society of Human
Genetics

Electrospray Ionization
Expressed Sequence Tag

European Collaborative Interspecific
Backcross

European Research Conferences
Familial Adenomatous Polyposis

Federation of American Societies for
Experimental Biology

Flow Cytometry
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FEBS
FMF
FRAXA
FSHD

FTICR

FVEA

GAS
GBASE
GBR

GDB
GDB/OMIM

GESTEC

GIST

GLaRGG

GMCRF

GMD
GPI
GRAIL

GRC
GSA
GSDB
HAEC

Fed. of Eur. Biochem. Soc.
Familial Mediterranean Fever
Fragile X locus
Facioscapulohumeral Muscular
Dystrophy

Fourier Transform Ioncyclotron
Resonance

Fundacion Valenciana de Estudios
Avanzados

Genome Automation System
Genome Database of the Mouse
Global Business Research
Genome Database

Genome Database/Online Mendelian
Inheritance in Man

Genome Science and Technology
Center

Genome Informatics System of
Transputers

Great Lakes Regional Genetics
Group

General Motors Cancer Res.
Foundation

Genomic Map Design
Genetics and Public Issues Program

Gene Recognition and Analysis
Internet Link

Gordon Res. Conf.
Genetics Societies of America
Genome Sequence Data Base

Human Artificial Episomal
Chromosome
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HELSRD
HERAC
HGCC

HGM
HGMIS

HGP
HHMI
HICSS
HLA
HMDP
HNPCC

HSA
HUGO
IARC

IBC

IBEX
IBF
IBI

ICES
ICGEB

ICHG

Health Effects and Life Science
Research Division

Health and Environmental Research
Advisory Committee

Human Genome Coordinating
Committee

Human Genome Meeting

Human Genome Management
Information System

Human Genome Project

Howard Hughes Medical Institute
Hawaii Intl. Conf. on Systems Sci.
Human Leukocyte Antigen
Homology Database

Hereditary Nonpolyposis Colorectal
Cancer

Human Serum Albumin
Human Genome Organisation

International Agency for Research
on Cancer

International Business
Communications

International Biotechnology EXpo
International Business Forum
Institute for Biotechnology
Information

International Council of
Electrophoresis Societies
International Centre for Genetic
Engineering and Biotechnology
International Congress of Human
Genetics
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ICPEMC
ICRF
IEEE

IG
IGES

IJCAI
IMA

IMACS

IMAGE

IMGS
INRIA

IOR
ISAG
ISMB

ISONG
ISQL

ISTR

IUBMB

International Commission on
Protection Against Environmental
Mutagens and Carcinogens
Imperial Cancer Research Fund
Institute of Electrical and
Electronics Engineers
IntelliGenetics

International Genetics Epidemiology
Societies

International Joint Conference on
Artificial Intelligence

Institute for Mathematics and its
Applications

International Association for
Mathematics and Computers In
Simulation

Integrated Molecular Analysis of
Gene Expression

Intl. Mammalian Genome Society

French Natl. Inst. for Research in
Computer Science and Control

Institute of Religion

Intl. Society for Animal Genetics
Intelligent Systems for Molecular
Biology

Intl. Soc. of Nurses in Genet.
Interactive Standard Query
Language

Institute for Science Training and
Research

Intl. Union of Biochemistry and
Molecular Biology
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JGI
LANL
LBNL

LLNL

LTI
MALDI

MBC

MBL
MCD
MDA
MEMS
MGC
MGD
MGI
MHC
MIMBD

MIT

MMRF

MNBWS

MOD
MOU

Indiana University

tn vitro Diagnostic

Joint Genome Institute

Los Alamos National Laboratory

Lawrence Berkeley National
Laboratory

Lawrence Livermore National
Laboratory

Life Technologies, Inc.
matrix-assisted laser desorption
ionization

Massachusetts Biotechnology
Council

Marine Biological Laboratory
Mouse Cytogenetic Database
Muscular Dystrophy Assoc.
Microelectromechanical Systems
Mouse Genome Conference

Mouse Genome Database
Microbial Genome Initiative
Major Histocompatibility Complex
Meet. on the Interconnection of Mol.
Biol. Databases

Massachusetts Institute of
Technology

Marshfield Medical Research
Foundation

Miami Nature Biotechnology Winter
Symposium

March of Dimes

Memorandum of Understanding



