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Abstract

This book describes medical biological techniques most frequently used in laboratories
abroad. The book, consisting of fifteen parts and more than sixty chapters, mainly describes
the current protocols for cellular and molecular biology, including plasmids, PCR, gel electro-
phoresis, preparation of radiolabeled probes, DNA and RNA, expression of cloned genes in
E. Coli, and mammalian cells, detection and analysis of proteins, regulation of expression of
eukaryotic genes, histology, techniques for proteomics, detection of apoptosis, generation of
transgenic and knockout mice as well as commonly used reagents and solutions and websites in
biology as appendixes. The people who participated in writing this book are postdoctoral fel-
lows, research associates, technicians, and assistant professors in the USA, and they have ex-
tensive laboratory experiences. This well ~ organized book contains the most advanced progress
in laboratory techniques and, therefore, is highly practicable. The methodologies adapted in
this book not only include concise and practicable experimental techniques but also some eco-
nomic, highly efficient, and commonly used protocols of commerdial kits. As this book is
written in English with a Chinese contrast, its unique novelty and practicality would benefit the
readers in their understanding of the English version. It is very suitable for those who are en-
gaged in research in the medical or biological fields, especially those who want to go abroad to
enhance their training or are doing laboratory research abroad.
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Foreword

With the rapid growth in the knowledge and technology of medical biology, there are increasing require-
ments for scientists, students, and researchers in China to learn modern cellular and molecular technology .
One day, a young scientist Wet Zheng at the University of Chicago, Illinois, USA, had an idea that there
should be a textbook on commonly used experimental protocols written in both Chinese and English; there-
fore, it would be easier for Chinese researchers to follow the protocols and to learn the professional English
vocabulary. He then successfully organized an editorial board consisting of a group of young Chinese scienti-
sts in the USA, who are experts in their own fields, to write this excellent textbook which covers almost all
basic cellular and molecular protocols. Wei did his Ph. D. studies at Xiangya Medical College of Central
South University (formerly Hunan Medical University), Changsha, Hunan. He was an outstanding stu-
. dent with a profound interest in molecular and cell biology. Wei’s intense commitment to science actually led
him to come to the USA in 2001, initially to Northwestern University and then University of Chicago as a
postdoctoral fellow.

Two things make a difference in this book from other books. First, this book is written by the Chinese
postdoctoral fellows, research associates, technicians, and assistant professors in the USA who are working
in the specific fields, and are very familiar with the experiments. Therefore, this book combines the existing
protocols with their own experiences, and is not just a Chinese translation of some English textbooks. Sec-
ond, as I mentioned earlier, this textbook is written in both Chinese and English, allowing Chinese re-
searchers to quickly learn professional English terms when they udlize the book. I believe that this special text-

book written by Wei and his colleagues provides researchers in China with a very practical tool for their bio-
medical studies.

Jian Zhang, M.D.

Assistant Professor

Section of Nephrology
Department of Medicine

The University of Chicago, USA
Guest Principal Investigator
Shanghai Institutes for Biological
Sciences, CAS
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Preface

Adter receiving my M. D. degree in general surgery at Hunan Medical University, I have spent my post-
doctoral training in several laboratories at the Northwestern University, and I am now working at the University of
Chicago as a research associate. The extensive training received from different laboratories has allowed me to be-
come familiar with many commonly used laboratory techniques as well as newly developed modern and state-of-the-
art technology. Because of my own experience, 1 would like to provide the most frequently used laboratory meth-
odologies in both Chinese and English languages to domestic researchers. Here, I want to express my sincere ap-
preciation to the Peking Union Medical College Press who has strongly and kindly supported this idea. Their sup-
port has also strengthened my confidence in writing this book, together with a group of young Chinese scientists in
the USA. With great effort on everyone’s part, we completed the entire writing process in English, and the
translation into Chinese within approximately a year. Of note, unlike others this book combines both existing
methodology in the literature and our own experiences.

The major purpose of this book is to introduce modem and commonly used methodologies to those who are
performing biomedical research. Therefore, this book is mainly focused upon experimental procedures and helpful
issues rather than basic theories and knowledge such as experimental purpose and principle. The readers should
be able to perform the experiments following the protocols described and obtain ideal results. This book, consist-
ing of fifteen parts and more than sixty chapters, mainly describes the current protocols of cellular and molecular
biology, including plasmids, PCR, gel electrophoresis, preparation of radiolabeled probes, DNA and RNA,
expression of cloned genes in £ Coli, and mammalian cells, detection and analysis of proteins, regulation of ex-
pression of eukaryotic genes, histology, techniques for proteomics, detection of apoptosis, and generation of
transgenic and knockout mice, as well as commonly used reagents and solutions and websites in biology as appen-
dixes. Rapid growth in experimental technology, especially molecular biology techniques, has not only resulted
in revolutions in biomedical science, but has also led to the generation of many commercial products in biological
research. In the USA and western countries, many specialized and commercially available kits make experiments
rather easy, reliable, and highly efficient. Also, to some extent, these kits can reduce experimental errors.
However, in combination with domestic situations, we tried to introduce some economic, highly efficient, and
commonly used protocols of commercial kits. As this book is written in English with Chinese contrast, its unique
novelty and practicality would benefit the readers in their understanding of the English version. At present, more
and more new cellular and molecular techniques are available, and more new professional words and terms are
springing up, thus we have tried our best to translate these words and terms into Chinese more precisely. This
well - organized book contains the most advanced progress in laboratory techniques, and therefore, is highly
practicable. It is very suitable for those who are engaged in research in the medical or biological fields, especial-
ly those who want to go abroad to enhance their training or are doing laboratory research abroad.

During the process of preparing this book, we obtained expert assistance from Jian Zhang, an assistant pro-
fessor at the University of Chicago, Chicago, Illinois, USA, who personally wrote a foreword for our book. Hui
Guo, who has had many years of English teaching experience and once worked in the Center for English Training
of the Ministry of Public Health in Hunan Medical University, provided great help in the English ~ Chinese trans-
lation of the book. Karin Schulz and Christian Starke from Qiagen Inc., Hilden, Germany and Linda Cripps

from Promega Inc., Madison, Wisconsin, USA offered us assistance in the citation of their company’s kits. We



sincerely thank all for their valuable assistance and support.

With the rapid development in science and rapid growth in new methodology, the existing technology is be-
ing modified and improved day to day. Due to the limitations of our knowledge and relatively short period of time
in preparing and writing this book, there might be some errors or missing information. We welcome the readers to
point out those errors so that we may correct them in further publications. With hope, the publication of this

book can provide some paths or steps for the improvement and development of our country’s scientific research.

Wei Zheng, M.D., Ph.D.
Department of Surgery

The University of Chicago, USA
Hainan Provincial People’s Hospital
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