Molbio FronTiers

— From Structure to Analysis

ATGCCCAABGAAAGECCBTAITTCCCEETE - AT TCCCCGCCOCCCCR0CARCCETCARRTECCT
GTCCCAAAGCGEEERRTARTTITICARALP, ~ U SECGCCTCTITTZCBA52ECGARASARAA
AGCCCTTTGCCTABABARSTTICCT GGG \CEGARRARABARCTTCCRGGEEEAG
ACAAAAAAREGIGCCCTEuCILTIE" RGTCCCCTLTTGCBCTECTTTARE

AGCCCAACCTTSAAAGCITATES \R 8 BAABTCSCTTTBTAAA
GTGCCCZLEGAAAGCIEAZ BIT 8
ATCCCCEBAGCBGTSERBCCARE(RTISE
ATCCAAAAR”CTBCGCCTIEIQE \
ATCCCRXCCCCLCEBCCERTIST“I\
ALGCCGAAABAZALGCECETICCCTTY
GTTTCTTAGEBRARRBCLCBAAAZETTIZE,

AZCEGAAAGCGEITACCZR&ZQCBICT"ETBu-

E

CCIuEBoRE GCQAAAAGABA
JATCCGSAERBGCITITBZZTTIETT
/>ETCCTECCAREBRACECCEETTEBT

f 2ECB
Qe

uCCEON

hTCCCCuLGBCTECaC” B ITTECS GaRAC CRCITGCCCCTBRARECGEGEH
ASGCGCCGARBCCEECCGEB8AAABERTTCCCGCEABRREGCCTTRABBERECCCC

N < <

W, P s
v .
~

O

o

€ Prof.(Dr.) Arijit Chatterjee

~ciewi| Excellent Publishers

PUBLISHERS







Molbio FronTiers

— From Structure to Analysis

£

CCEGTCEBLEIR=~
ARD

BRCAAAAAAR

AGCCCAAGCTTSAAA
GTGCCCZEGAAAGET
ATCCCCBACBGTSER

ATCCCBARGEC
AGCGCCGCAAABAZ
GTTTCTTAGEBRARRBGCBAA
ATCZLEAAAGCSET

Prof.(Dr.) Arijit Chatterjee

Assistant Director (Microbiology)

National Centre for Disease Control (NCDC)

Ministry of Health & Family Welfare Directorate General of Health
Services, Government of India

6G, Rani Rashmani Garden Lane, P.O. Tangra, Kolkata — 700015
(West Bengal), India




Molbio Frontiers

- From Structure to Analysis

Author(s) . Prof.(Dr.) Arijit Chatterjee
ISBN : 978-81-69623-07-0
Page(s) 0192

Published Year : 2026

Published by : Excellent Publishers
No. 38/48, Second street, Ellappa Nagar
Kanchipuram — 631501, Tamilnadu, India.
Cell +91-9842641794
excellentpublishers2013@gmail.com EXCELLENT
www.excellentpublishers.com e

Disclaimer :

The author is solely responsible for the contents of the book in this volume in any manner,
Errors, if any are purely unintentional and readers are requested to communicate such errors to
the authors to discrepancies in futures.

Note: No part of this publication may be reproduced or transmitted in any form or by any

means, electronic or mechanical, including photocopying, recording, or any information storage
and retrieval system, without permission in writing from the publisher.

Copyright @ 2026 Excellent Publishers, All Rights Reserved



mailto:excellentpublishers2013@gmail.com
http://www.excellentpublishers.com/

PREFACE

Dear Reader,

The rapidly evolving field of molecular biology continually drives advances in
our understanding of genetics and its application in medicine, forensic science,
and biotechnology. This book aims to furnish readers with a solid foundation in
both the theoretical principles and practical techniques that underpin modern
genetic analysis and manipulation. Beginning with the chemical and structural
basis of nucleic acids, it progresses thoughtfully through the mechanisms of gene
expression and regulation, revealing how life’s molecular instructions are
faithfully transmitted and executed. Emphasis on critical laboratory methods
such as PCR variants, DNA sequencing, and electrophoretic separations
highlights the tools scientists use to decode and harness genetic information.
Furthermore, discussions on specialized methods like immunofluorescence
assays and pulsed-field gel electrophoresis illustrate their significance in research
and clinical diagnostics. By presenting complex topics in an accessible yet
detailed manner, enriched by current scientific insights, this work aims to
empower readers to confidently engage with molecular biology’s challenges and
opportunities in diverse scientific contexts.

Sincerely,

Prof.(Dr.) Arijit Chatterjee
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Synopsis

The rapidly evolving field of molecular biology continually drives advances in our
understanding of genetics and its application in medicine, forensic science, and biotechnology.
This book aims to furnish readers with a solid foundation in both the theoretical principles and
practical techniques that underpin modern genetic analysis and manipulation. Beginning with the
chemical and structural basis of nucleic acids, it progresses thoughtfully through the mechanisms
of gene expression and regulation, revealing how life’s molecular instructions are faithfully
transmitted and executed. Emphasis on critical laboratory methods such as PCR variants, DNA
sequencing, and electrophoretic separations highlights the tools scientists use to decode and
harness genetic information. Furthermore, discussions on specialized methods like
immunofluorescence assays and pulsed-field gel electrophoresis illustrate their significance in
research and clinical diagnostics. By presenting complex topics in an accessible yet detailed
manner, enriched by current scientific insights, this work aims to empower readers to confidently

engage with molecular biology’s challenges and opportunities in diverse scientific contexts.

This book provides a comprehensive exploration of the molecular biology techniques
essential for understanding the structure, function, and dynamics of DNA and RNA. It covers
fundamental concepts such as the detailed composition and organization of DNA, the central
dogma of molecular biology explaining genetic information flow, and the sophisticated
mechanisms involved in DNA replication, transcription, and translation. Additionally, the book
delves into modern molecular biology tools and applications including PCR (Polymerase Chain
Reaction) techniques, DNA fingerprinting, various sequencing methods like Sanger and Next
Generation Sequencing, and nucleic acid analysis methods such as electrophoresis and blotting
techniques. By integrating detailed explanations with clear illustrations and practical
applications, this text is designed to support students, researchers, and professionals in
biosciences and medical fields seeking to deepen their knowledge and practical skills in

molecular genetics and biotechnology.
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