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Preface

In comparison with cells, viruses are very tiny, and must replicate within
the host cells. Because of these unique properties, the specialized techniques
and equipments are required to study them. Usually, they are only observed by
microscope (e.g. electron microscope). Most of scholars have been pursuing an
ideal realm that the virus structure, viral life activity, and their interaction with host
cells are well witnessed in real-time. Researches on aquatic viruses in organisms
and water environment not only allow us to better understand virus infection,
morphogenesis and transmission mechanism, potential treatment of viral diseases,
but also are beneficial for evaluating and exploiting bio-resources, pursuing virus
origins and the relation with the hosts, and realizing the significant impact and
biogeochemical cycles of aquatic viruses on freshwater and marine ecosystems.

Aquatic viruses include aquatic animal viruses, aquatic plant viruses and
aquatic microorganism viruses, which are generally intracellular parasites in various
aquatic organisms. In recent years, along with large number of viroplankton are
found in marine and freshwater, aquatic viruses also include some free-floating
viruse_s in water environments.

Aquatic virology is a subset of cross-disciplinary of hydrobiology and virology
and a relatively young discipline. It originates from fish virology that has begun to
form since 19503. From 1950s to 1960s, fish virology was fast developed as cell
culture anc'i electron microscopy techniques were used for virus researches in fish,
especially, as some fish cell lines were applied to fish virus isolation.

Along with rapid development of global aquaculture and frequent emerging of
infectious diseases during'the 1960s and 1970s, a variety of lethal virus diseases

were identified in fish. In 1988, the first monograph of fish virology, “Fish Viruses
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and Fish Viral Disease” written by American professor Wolf K., was published by Cornell
University Press (New York). Twenty years later, we published the first textbook of
“Aquatic Virology” (Beijing, Higher Education Press, 2008). During the past 50 years,
a remarkable advance has occurred in the field of aquatic virology, but it is still lagging
behind medical virology.

In this book, the authors attempt to trace the intellectual history of aquatic virology
through direct microscope images (most of images had not yet been published) and
application of the related techniques, such as electron microscope observation and
biochemical analysis, by which simple images can succeed to recreate the most
important insight, and perspicuous notation can represent meaningful propositions.
Each image may be as a research case in aquatic virology, and will contribute to the
relationship understanding between virus and the infected aquatic organism. Moreover,
this book will offer a unique vision and lead its reader to a more profound and broader
realm of aquatic virology.

Department of Virology at Wuhan University is the first department in the field
of virology established in China. Since one (Qi-Ya Zhang) of the authors entered the
Department, | soon felt that | would be indissolubly bound together with the discipline
of virology, and have had a long cherished dream to compose and publish an atlas on
aquatic virology. After graduation, | was luck assigned to Wuhan Institute of Virology,
the Chinese Academy of Sciences. Like most of young scientists who had just entered
the new field, however, | was unable to see any possibilities beyond the walls of our own
temple. It was very regretted that just a few of knowledge was accumulated.

Under recommendation and help of my classmates at Wuhan University, Dr. Ming-

Jie Jin, Dr. Xian-Qiang Li and Dr. Xiang-Dong Fu, | traveled long distance across the

Vi



Pacific Ocean to USA for postgraduate education and scientific training at over 30
years old. Firstly, | got my master's degree from Medical College of Ohio (MCO) under
guidance of Prof. Keith D. Garlid. Then, | joined the laboratory of Prof. Michael G.
Rosenfeld (a fellow of American Academy of Sciences) in University of California, San
Diego (UCSD) for further biotechnological training and research.

At the same time, the other author, Jian-Fang Gui, was also working with Prof.
Xiang-Dong Fu of UCSD for the mechanism study of RNA processing and cell cycle
regulation. Also, the beautiful beach and fascinating scenery in San Diego brought both
blooms of our scholar and life concerns. In 1994, we cherished real vision for serving
our country by the learned knowledge, and returned to the Institute of Hydrobiology, the
Chinese Academy of Sciences. Here, the abundant academic environment has given us
an excellent research opportunity for aquatic virology.

We would like to express our deepest gratitude to several famous scientists and
members of the Chinese Academy of Sciences for supporting our initial research in
aquatic virology. Prof. Yi-Yu Chen, the Institute director of the Chinese Academy of
Sciences at that time, and then serving as Vice-President of the Chinese Academy of
Sciences and President of National Natural Science Foundation of China (NSFC), offered
the position andrchance for fish virology research, and provided the initial research
foundation. Prof. ’,Zuo-Yan Zhu, the director of State Key Laboratory of Freshwater
Ecology and Biot;chnology (FEBL) at that time, and then serving as the Institute director
of the Chinese Academy of Sciences and Vice-President of NSFC, provided the FEBL
foundation for fish virology research. Prof. Jian-Kang Liu, the honorary director of the
Institute of the Chinese Academy of Sciences, help us to review and correct the first

aquatic virus manuscript we submitted to Chinese Science Bulletin. Prof. Wen-Xian Cao,

Preface

Vi



'/A\

Fawal
.

viii

:ﬂ’

the President of Chinese Society of Ichthyology, gave us valuable suggestions for our
research.

We would also like to express our gratitude to my Ph. D. advisors, Academician
Yun-Fen Shen and Prof. Wei-Jun Wang. They devoted special attention to the education
and encouraged us to learn more and work hard, which made us to confirm that the solid
fruits in autumn come from the glorious flowers in spring. Moreover, we would also like
to thank the present Institute director of the Chinese Academy of Sciences, Academician
Jin-Dong Zhao, who allowed us to participate in the presided project (Foundation of
Knowledge Innovation Program of the Chinese Academy of Sciences (KSCX2-EW-Z-3).
Thanks for his leadership and support, which has exploited a new opportunity for further
expanding the topic of aquatic virology.

Many special thanks are owed to our team members and colleagues. They are Xiu-
Ping Yuan, Zheng-Qiu Li, Rong Zhu, Zhong-Yuan Chen, Yu-Lin Jiang, Yan Li, Hong Liu,
Xiao-Chun Luo, Feng Xiao, Jian Xie, Hui-Ying Sheng, Hong-Mei Ruan, Shou-Ying Zeng,
Yan-Ming Liu, Chang-Sheng Du, Ai-Jun LU, Wei Sun, Da-Li Miao, Wei Xu, Xiao-Hong
Huang, Jian-Jun Tao, You-Hua Huang, Yusin Kim (post-Doc from North Korea), Zhe
Zhao, Guang-Zhou Zhou, Fei Ke, E-Bin Gao, Lang Gui, Xiao-Ying Lei, Li-Bo He, Ruo-
Lin Zhu, Shun Li, Chao Pei, San-Hua Li, Tong Ou, Xiao-Chan Gao, Jun Wang, Bi-Yu
Xiang, and others. Over the years, whether we have been running through busy roads
or working hard in the tranquil laboratory, which let's realize that improvement of aquatic
virology knowledge is a continuous process of learning. We learn together so that more
knowledge is able to enhance our mutual understanding. We should work even harder
and will strive to make greater contributions to the progress of aquatic virology.

A leap of only one steed can't stride across ten steps, but ten nags through



perseverance are able to reach their destination (referred from the “Xunzi: Encouraging
Learning” ). The authors make the greatest attempts to collect multiple ideas and
to gather the topic essences in the field of aquatic virology through accumulating
knowledge from widely learning and continuously studying, and finally choose these
images (or plates) for the atlas from more than ten thousands. Although it contains some
shortcomings and needs for further improvement, the atlas records its unusual history
of the new interdiscipline of aquatic virology, and concentrates a lot of contribution by
numerous scientists and scholars. Here, we are looking forward to rapid advance in this
discipline.

When the atlas is going to publication, we would also like to express our sincere
thanks to Huan-Chun Chen, member of Chinese Academy of Engineering and Prof. of
Huazhong Agricultural University, Wen-Xin Li, Prof. of Wuhan University, and to Ying-
Hua Chen, Prof. of Tsinghua University, for their recommendations to the committee of
National Fund for Academic Publication in Science Technology. Thanks to the editors at
Science Press, Jing Wang and Jing Luo for their expert editing, and thanks to everyone
who has prqvided academic and professional support during the atlas publication course.

Many thanks are owed to these foundations for their supports: National Fund for
Academic Publication in Science and Technology (2010-c-002), National Program
on Key Basic R‘esearch Project (973 Program, G1999053908, 2004CB117403,
2009CB1 18704,12010CB126300), National High Technology Research and Development
Program of China (863 Program, 2001AA626030, 2002AA626010, 2006AA09Z445,
2006AA100309, 2006AA10A402), National Natural Science Foundation of China
(30170726, 30671616, U0631OQ'8, 30871938, 31072239), Knowledge Innovation Project
of the Chinese Academy of Séiences (KSCX2-SW-302, KSCX2-YW-N-021, KSCX2-
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YW-G-075-19, KSCX2-EW-Z-3), Presidential Foundation of the Chinese Academy
of Sciences (1996-391), Special Foundation of the Chinese Academy of Sciences
(STZ-00-13), Foundation of State Key Laboratory of Freshwater Ecology and
Biotechnology (1999FB12, 2001FB08, 085B161F01), National Key Technology
Research and Development Program of the Ministry of Science and Technology of
China (2006BAD03B05) and Special Fund for Agro-scientific Research in the Public
Interest (200803013), Natural Science Foundation of Hubei Province of China
(96J042) and Innovation group project of Hubei Province (2004ABC005).

Finally, we'd like to express our deepest thanks to father Ru-Rui Zhang for
father's love being as high as mountain, and to mother Ji-Fang Hong for mother's
love being like a poem. Thanks our daughters Lang Gui and Toni-Tong Gui,
because they are good at learning from anyone and emulate virtuous and talented
persons better than themselves, which make us to whisper that we have not lived in

vain.

Qi-Ya Zhang & Jian-Fang Gui
Dec. 2011 in Wuhan
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