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Preface

Experimental teaching is one of the most fundamental teaching means in pharmaceu-
tical colleges, playing an important role in training scientific thoughts and methods, cre-
ative consciousness and ability of the students as well as in promoting quality — oriented e-
ducation in all - round way. Fast — advancing science and technology has come to be an
important factor in dominating social progress. Teaching materials must be updated con-
tinually in pharmaceutical colleges, especially enriching the materials of experimental
courses with the most advanced knowledge in the subject.

In recent years, China Pharmaceutical University have been stressing the promotion
of teaching reform on the basis of research, succeeding in stimulating teachers’ enthusi-
asm for teaching reform by various means such as undertaking the project of teaching re-
form in higher education at the beginning of 21st century sponsored financially by World
Bank and entrusted by the Ministry of Education as well as approving and ratifying inter-
nal programs on teaching reform. Meanwhile, it yields fruits to integrate the transforming
of teachers’ educational ideology into the reform of teaching materials and methods. This
series of textbook of national “Tenth — five” planning — bilingual pharmaceutical experi-
mental teaching series, is an important achievement made through studying ueaching sys-
tem of experimental courses for long, reforming teaching materials and carrying out educa-
tional innovation of all the teachers concemed.

Meeting the new demands for education, science and technology and social growth,
they select, integrate and innovate the teaching materials of pharmaceutical experimental
courses, stressing the overall cultivation of comprehensive qualities, including experimen-
tal ability, creative thought and scientific attainments. This set of textbook possesses the
following features:

1. These textbooks make an extensive “selection” of the experimental materials of
each subject, reflecting the goal of facing the world, facing the future and facing the mod-
emization in higher pharmaceutical education, and taking into account the status quota
and reality of our pharmaceutical education; meanwhile embodying the individuality, sys-
tematicness and scientificalness of each experimental courses, which helps the students to
grasp basic techniques of operation within the class hours of experimental teaching pre-
scribed by teaching syllabus and to improve their experimental ability and finally to culti-

vate a scientific approach of precision, practicality and creation.



2. The comprehensive designing experiments newly supplemented in the textbooks
help the students to learn totally and grasp comprehensively the teaching materials of the
experimental courses, which not only meets the students’ needs for individual develop-
ment but also trains their ability to analyze and solve problems and cultivates their creative
consciousness.

3. Some experiments representing the latest development in pharmacy are properly
included in the textbooks, which helps the students to learn about new advance and tech-
nology in pharmacy and to further arouse their interests in studying pharmacy and relevant
subjects while grasping some basic techniques of experiment.

4. The textbooks take experimental teaching as starting point and are compiled in a
system of bilingualism and aim to set up a platform of digitalization, information and for-
eign language teaching for the purpose of reforming experimental courses, which serves to
enhance the students’ level of technological English. It has been proved that the students
have no difficulty being adapted to the teaching of this set of textbook through many years
of bilingual teaching practice carried out in a series of pharmaceutical experimental cours-
es of our university.

The successive publishing of the series of textbooks used for bilingual pharmaceutical
experimental teaching — the national “Tenth—five” planning textbooks, will surely pro-
duce good and far ~ reaching influence in promoting the sound development of higher
pharmaceutical education of our country. Since it is the first time that we have compiled
this series of textbook of pharmaceutical teaching experiment in a bilingual system, we
lack experience and thus some defects in choice of materials and way of compilation are

inevitable. Experts engaged in pharmaceutical education are welcome to give any criti-

cisms and advice.
Wu Xiaoming

Ph. D, prof., and supervisor of doctoral candidates
President of China Pharmaceutical University
Nanjing
Jan, 2003
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Preface

With the rapid development of molecular biology, it plays a more and more important
role in modern pharmaceutics research. In addition, it is also an experimental science,
an increasing number of students wish to enroll in a course that will guide them through up
— to — date molecular biology techniques. To accomplish this objective we have compiled
this starter protocol book in basic molecular biology .

This laboratory course manual is designed for advanced undergraduates or beginning
graduate students majoring in biotechnology and pharmaceutics. The contents of the book
have been chosen to enable students to master the most common and valuable techniques
in molecular biology .

One of its attractive features is that the text not only provides a detailed description
of the steps in an experimental procedure but also presents the theoretical concepts on
which the experiments are based. This serves to reinforce and complement concepts taught
in a formal lecture course. The other major feature is that to this laboratory textbook a CD
cartoon describing the detailed steps of eight basic experiments is attached, which will
help the students learn about the correct methods and procedures for performing these ex-
ercises.

We would like to acknowledge the encouragement from professor Wutong Wu, a se-
nior biochemical and biopharmaceutical scientist and the former dean of school of biophar-
maceutics, and the invaluable assistance of two graduate student classes who helped im-
prove and carefully proofread the text. We also acknowledge Mr. Xueya Chen and Miss
Qinghua Wang for their assistance in preparation of CD cartoon.
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1 Isolation and Purification of
E . coli Chromosomal DNA

Introduction

There are several methods for isolating chromosomal DNA from celis. All have the
common goal of obtaining high - molecular — weight material. Chromosomal DNA is quite
long. For example, the chromosome of E. coli is 4.7 x 10°kb, which is about 1mm long.
Because the double helix of DNA in the B form is only 1nm wide, DNA is extremely sus-
ceptible to shearing forces. In any isoiation procedure then, excessively agitation should be
avoided. As a further precaution, ethyenediaminetetraacetic acid (EDTA) is included in the
buffers to chelate Mg®* . This will reduce deoxyribonuclease (DNase) activity because of the
Mg** requirement of these enzymes.

Purpose

Master the correct method for isoiatihg and purifying chromosomal DNA from E. coli
cell.
Principle

In the procedure described here, the detergents sarcosyl and SDS (sodium dodecyl sul-
fate) are added to denature proteins and solubilize lipids in membranes leading to cell lysis.
The cell lysate is often treated with enzymes that hydrolyze RNA and proteins. This is gener-
ally followed by phenol of phenol: chloroform extraction to remove the remaining proteins,
which will either enter the organic phase or, if denatured, appear at the interphase. Ether
treatment is used to remove the phenol, and alcohol precipitation concentrates the DNA while
removing nucleotides, amino acids, and low — molecular — weight oligonucleotides and pep-
tides .

This procedure has been used successfully with E. coli and with several other types of
Gram - negative bacteria, including Rhizobia, Seeratia, and Vibrio sp.. Chromosomal
DNA isolation procedures for other microorganisms differs mainly in the lysis step, such as
for Bacillus sp. and for yeast. The protocol described here result in DNA that is easily cut
with restriction enzymes and, therefore, is useful for Southern Hybridization studies. If the
DNA is to be used to construct a clone bank, higher molecular weight DNA is desirable, so

4 -



