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endogenous gene integrity-maintaining knockin in zebrafish

Progress and Prospect on Strategic Priority Research Program of

“Mapping Brain Functional Connections and Intelligence Technology”

Zhang Xu” LiuLi® Guo Aike"”
(1 Institute of Neuroscience, Shanghai Institutes for Biological Sciences, Chinese Academy of Sciences,
Shanghai 200031, China,
2 Institute of Biophysics, Chinese Academy of Sciences, Beijing 100101, China;

3 Center for Excellence in Brain Science and Intelligence Technology, Chinese Academy of Sciences, Shanghai 200031, China )
Abstract The structure and function of the brain pose the ultimate challenge to human understanding of nature and of themselves. Analytics
and simulation to the neural connection of certain brain functions are crucial to illuminating cognitive function and disorders and are the
strategic commanding point of brain science, which are very important to reveal the principle of brain working and promote progress of
intelligence science and technology, and improve the physical and mental health of human. Mapping brain functional connections is one of
the five strategic priority research program according to the top design and meticulously organized, which consist of majority researcher of
brain science in CAS. About 300 research papers have been published in the academic journal such as Nature, Science, Cell, and Neuron. A
series of original innovation and breakthrough progress were achieved in neural circuit development and function of perception, neural circuit
mechanism of visual and instinctive fear behavior, coding mechanism of emotional neural circuit, the mechanism of brain diseases such as
addictions and depression, neural basis of self-conscious, gene encoding technology and non-human primates model of brain diseases, novel
technology and application of neural classification and functional analysis, dual-color calcium imaging technology, the structure and function
of neural circuits, deep neural network chip, construction of databases and platform. On the basis of preliminary studies, we will further aim to
understanding neural basis of brain cognitive function, and focusing on three frontiers which are the brain cognitive science, brain-computer
intelligent technology, early diagnosis and intervention of diseases, and creating technologies and databases. Successful complete of this
program will make the overall research of brain and cognitive basis reached the international advanced level, and play a leading role in some
areas.
Keywords  The Strategic Priority Research Program of the Chinese Academy of Sciences, mapping brain functional connections, neural

circuit, brain diseases and non-human primates monkey model, neural network
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University (FMMU) in 1985. He received the Ph.D. in the Department of Neuroscience, Karolinska Institute, in 1994 in Sweden. He was
appointed as lecture, associate professor and professor successively at the Institute of Neuroscience, FMMU during 1994—1999. He was
recruited as a Professor and Principal Investigator of Laboratory of Sensory System in 1999 by the Institute of Neuroscience, SIBS, CAS.
He was elected to be an Academician of the Chinese Academy of Science in 2015. Now he is the vice president of Shanghai Branch, CAS.
Dr. Zhang’s research is mainly focused on the molecular and cellular mechanisms of neural diseases, such as chronic pain and X-linked
intellectual disability. He has found the changes in gene expression patterns of somatosensory ganglia and the spinal cord after nerve injury
and inflammation, and several important mechanisms for regulating the functions of neuropeptides, opioid receptors and Na'/K ' pump in the
nociceptive sensory neurons, which provide theoretical basis for clinical pain treatment and drug discovery. His study also shows that fibroblast
growth factor 13 (FGF13) stabilizes microtubule to regulate neuronal and brain development, which clarify underlying mechanisms of the
mental retardation induced by X-linked FGF13 defect. Dr. Zhang has published 110 research articles and reviews, and contributed to the Wall
and Melzack’s Textbook of Pain. He co-chaired the 9th “International Association for the Study of Pain” Research Symposium and the 4th
Asian Pain Symposium. He has given more than 60 lectures at the academic conferences, including a plenary lecture at 9th World Congress of
International Brain Research Organization in 2015. He serves as vice presidents of Chinese Neuroscience Society and Chinese Society for Cell
Biology, and president of Shanghai Society for Neuroscience. He was honored several awards including the Prize for Science and Technology
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Guo Aike Male, graduated from Department of Biophysics, Lomonosov Moscow State University, in 1965. He received Dr. rer. nat. (Summa
Cum Laude) from Munich University, Germany, in 1979. He was a visiting scholar funded by Max-Planck-Society in MPI for Biological
Cybernetics from 1982 to 1984. He became an academician of the Chinese Academy of Sciences (CAS) in 2003. Now he is a senior investigator
and head of the Laboratory of Learning and Memory at Institute of Neuroscience (ION), Shanghai Institutes for Biological Sciences (SIBS),
and he is also research professor of State Key Laboratory of Brain and Cognitive Science, Institute of Biophysics, Chinese Academy of
Sciences. During the past 22 years, he has been engaged in the study about the learning/memory and decision making using fruit flies (Drosophila)
as a model organism. His long term goal is to precisely analyze neuronal circuit-network mechanisms underlying the minimal lower level
intelligence in fly, in contrast to high level intelligence, such as consciousness, language, and emotion in humans or non-human primates, and
to shed light “brain-mind problem” from “gene-brain-behavior” perspective. He was the principle researcher of State 973 Projects (Major
State Basic Research Program Grant) “Brain Development and Plasticity” (2000-2005); as well as “Brain Plasticity in Structure and Function”
(2006-2008), and now he is the principle researcher of the “Strategic Priority Research Program” of the CAS: Mapping Brain Functional
Connections” (2012). He has been awarded by HLHL Prize for Life Science in 2006; and Distinguished Scientist Award of Asia Pacific Neural
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