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Preface

Like everything else in this universe even education is evolving. There is 
constant transformation in its loom towards diverse subjects and disciplines. 
In the Vedic epoch and also later in the period of the Greek philosophers, the 
teachers and scientists marked no boundaries to the fi elds of enquiry. They 
had the fortitude and determination to disentangle the mysteries of all areas of 
science. Hence, they were just called thinkers, or rather interdisciplinarians. 
Then started the era of specialization, which has been dividing and subdividing 
science into a myriad of branches. This has resulted in the rise of specialists 
and super-specialists. Scientists soon narrowed down their spotlight of research 
to the tiniest areas of science. This is noticeably prominent in the fi eld of 
medicine. These radical changes were due because of the quantitative approach 
towards scientifi c research and also due to the profundity of enquiry. At present 
we are working at the subatomic levels and we have the ability to craft nano-
machines of topmost exactitude. In order to pull off these feats one has to have 
acquaintance of not one but many fi elds of science. This drift is what is making 
scientists interdisciplinarians once again like in the long-gone era. Pedagogy 
is also restructuring syllabi and curricula to suit the current scientifi c attitude, 
approach and trend. The designation and perception of the term biotechnology 
has also changed over the years since its inception in 1980. This branch which 
was interdisciplinary even from its inception has now become much more 
interdisciplinary and encompasses almost all areas of science. This is what I refer 
to as Modern Biotechnology and this glossary has resulted from my conviction 
that there is hardly another fi eld of science as interdisciplinary as this one.
 Biotechnology is technology based on biology, especially when used in 
agriculture, food science, and medicine. The UN  Convention on Biological 
Diversity has come up with one of many definitions of biotechnology: 
“Biotechnology means any  technological application that uses biological 
systems, living organisms, or derivatives thereof, to make or modify products  
or processes for specifi c use.” This interdisciplinary branch covers many of 
the tools and techniques that are commonplace today in agriculture and food 
production. If interpreted in a narrow sense to consider only the “new” DNA, 
molecular biology and reproductive technology, the defi nition covers a range of 
different technologies, including gene manipulation, gene transfer, DNA typing 
and cloning of mammals. It is a general term used about a very broad fi eld 
of study. According to the Convention on Biological Diversity, biotechnology 
means: “any technological application that uses biological systems, living 
organisms, or derivatives thereof, to make or modify products or processes for 
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specifi c use.” The swiftness of change in the sector means that terminology is 
constantly evolving, and yesterday’s buzzword is today’s jargon, and might well 
be tomorrow’s mainstream term. The rate of evolution of terminology has been 
such that it has been very diffi cult to remain abreast of current usage. The idea 
for such a collection of terminology associated with the rapidly expanding fi elds 
related to or deriving from biotechnology and genetic engineering, was stimulated 
by the diffi culty of communicating effectively in discussions at intergovernmental 
level. On various occasions, simple differences of interpretation of terminology 
have threatened to derail negotiations of international importance. 
 In the last two decades between 1990 and 2010 all areas of this discipline 
have been fl ourishing worldwide. There has been a tremendous increase in 
the number of biotech products in India. They accounted for about US$ 1789 
million as far back as 1999. The same is expected to touch US$ 5000 million in 
2013. Over the next fi ve years, biotechnology can offer opportunities for fresh 
investment of Rs. 7 to 8 billion in India. This fresh investment could result in a 
turnover of Rs. 9 to 10 billion during the next 5 to 7 years. During 2005, the 329 
publicly held biotechnology companies in the United States earned $47.8 billion 
in combined revenue, with market capitalization of $410 billion. Meanwhile, 
the 1086 private U.S. biotech fi rms earned revenues of $2.9 billion. Jobs for 
biological technicians, a key biotechnology occupation, are expected to grow 
by 28.2 per cent between 2004 and 2014, while those for biological scientists 
are projected to grow by 17.0 per cent. The biotechnology industry employed 
7,13,000 workers in 2002 and fi ve years later, in 2007, it employed 8,14,000. To 
succeed and grow in the 21st century economy, biotechnology employers need to 
fi ll each position in their companies — from entry-level to the most advanced — 
with qualifi ed and skilled individuals. Because the industry is experiencing such 
rapid growth, biotechnology fi rms often demand more skilled workers than are 
available and are projected to need more workers than are currently enrolled in 
training programs. There is a tremendous potential to biotechnology to become 
the most sought after area of research in future. The need of the hour is to train 
the manpower to meet the demand. Though there are biotechnologists who are 
ready to take up tasks, we still are lacking in skilled professionals.
 A glossary generally provides an excellent opportunity to collect and 
defi ne terms that are either obscure or very local in nature. A glossary is an 
alphabetical list of terms peculiar to a fi eld of knowledge with defi nitions or 
explanations. The Greek term, gloss refers to a brief notation of the meaning of 
a word or wording in a text. Terms in this volume have been alphabetized such 
that those beginning with numerals or Greek letters are inserted as if they were 
spelled out in Roman letters. This is the fi rst edition of the Glossary of Modern 
Biotechnology. I have attempted to be as comprehensive as possible, though 
some versions of terms (plurals, modifi ed terms, unusual combinations, etc.) may 
not be so linked, nor are some common words that are not used in scientifi c 
manner as they are defi ned in the Glossary. 
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 It is hoped that this glossary will become a ready reckoner for biotechnologists 
of today and tomorrow. It tries to provide a consolidated, comprehensive and yet 
accessible list of terms and acronyms that are used regularly in biotechnology 
sensu lato and in the very broad area commonly dubbed “genetic engineering,” 
with all the associated problems of usage of originally discrete technical terms 
in a general context by the mass media that does not discriminate, or in a legal 
context that requires exact defi nitions. This glossary is an attempt to present an 
up-to-date list of terms currently in use in biotechnology, genetic engineering 
and allied fi elds. It is intended to provide a convenient reference source for 
researchers, students and technicians. The glossary should also be of particular 
value to those whose native language is not English. The terms included in the 
glossary have been selected by examination of books, dictionaries, journals and 
abstracts dealing entirely or in part with biotechnology or allied fi elds. 
 Management of biological information with the help of computer science 
is called bioinformatics. Computer science is used to gather, store, analyze and 
integrate biological and genetic information which can then be applied to gene-
based drug discovery and development. The need for bioinformatics capabilities 
has been precipitated by the explosion of publicly available genomic information 
resulting from the unending number of genome projects. The interdisciplinary 
science of bioinformatics, a combination of molecular biology and computer 
science, is essential for the use of genomic information in understanding human 
diseases and in the identifi cation of new molecular targets for drug discovery. In 
recognition of this, many universities, government institutions and pharmaceutical 
fi rms have formed bioinformatics groups, consisting of computational biologists 
and bioinformatics computer scientists. This glossary also includes important 
words related to bioinformatics.
 Much of the information given in this book is a result my research in 
biotechnology, bioinformatics and biostatistics for the last 21 years. I am thankful 
to a number for people who have helped me in understanding biological sciences. 
The fi rst name that I must take while thanking people who have helped me is that 
of Dr. R. M. Ranganath, Professor and former Registrar of Bangalore University, 
because it is in association with him that I have learnt a lot. He has always been 
my philosopher and guide and I thank him for standing behind me all the time 
and supporting me in all my academic endeavors. I am also extremely thankful 
to Dr. S. Sundara Rajan, the Dean of Research at Jain University. I would like 
to express gratitude to Dr. V. Niranjan, principal scientist and group leader at 
Genome Informatics at Genotypic Technology, who is the co-author for several 
research papers of mine. I thank Dr. Sitaram Annadana (Former Vice President of 
Avesthagen Ltd., Bangalore) through whom I had come in touch with Wageningen 
University, the Netherlands. St. Joseph’s Institute of Gene Technology was started 
at St. Joseph’s College, Bangalore in collaboration with Wageningen University, 
which started offering courses in bioinformatics and gene cloning and I was 
the coordinator of that institute. I take this opportunity to express my heartfelt 
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gratitude and sincere thanks to Rev Dr. Daniel Fernandes, S. J., Principal of St. 
Joseph’s College, Bangalore. I also would like to express my gratitude to Rev. 
Dr. Pravin Martis. S. J., the Rector of St. Joseph’s College. I am deeply indebted 
to my colleagues, in the department of Botany at St. Joseph’s College. I am also 
thankful to Dr. Nayeem Ullah, Khan, Dr. A.K.Bopaiah, Dr. Cheriyan Alexander, 
Dr. M.R.E. Wilson and Dr. T.V.Ranganathan for their help and encouragement. I 
owe my special thanks to my wife Sangeetha and my son Tarush for the timely 
help in all aspects of this project.
 This attempt of mine, I presume, will lend a hand to the biologists in the 
hunt for specifi c details about the technical terms. I, at the same time welcome 
all proactive and constructive suggestions as I am positive that it will help in 
improving this Glossary when the next edition becomes due.

Jayarama Reddy
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