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From November 11th to 13th, ShanghaiTech University invited Philadelphia Orchestra 
and Shanghai Philharmonic Orchestra to bring orchestra music onto campus. 
Leaders, guests and artists from the two world-renowned orchestras interacted with 
teachers and students from ShanghaiTech, not only presenting an elegant chamber 
music concert, but also hosting interesting discussions about science and art. The 
ShanghaiTech community was immersed in an atmosphere of music and art. 

Guests from Philadelphia Orchestra and Shanghai Philharmonic Orchestra arrived 
on campus on November 11th. A solemn welcome ceremony was held at the 
Auditorium, where ShanghaiTech Vice President and Provost Yin Jie welcomed 
everyone. Philadelphia Orchestra President and CEO Matias Tarnopolsky introduced 

Orchestra Collaboration 
Bridges Borders 
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Philadelphia Orchestra’s glorious history and international cooperations and introduced four outstanding 
musicians who would perform on campus: Principal Cellist Hai-Ye Ni, Associate Principle Violinist Paul Roby, 
Violinist Mei-ching Huang and Violist Meng Wang. Shanghai Philharmonic Orchestra director Sun Hong 
discussed SPO’s newest developments, and its cooperation with Philadelphia Orchestra and other world-renowned 
organizations. Violinist Liu He, Violinist Xu Peiwei, Violist Zhang Chenran, Cellist Chen Cong and Principle 
Flutist Fu Zu represented Shanghai Philharmonic Orchestra. A documentary film “Gorgeous Symphony beyond 
Time and Space” was shown, depicting the first Chinese New Year Concert presented by Chinese and American 
orchestras together, and promoting the themes of music as an international language without borders, which gave 
the audience more understanding about the two orchestras and music in general.

On the evening of November 12th, performers from Philadelphia Orchestra directed the ShanghaiTech Student 
Orchestra; they had a friendly dialogue with students and even performed together with them. At noon of 
November 13th, musicians from Philadelphia Orchestra and Shanghai Philharmonic Orchestra shared their 
experiences with students in School of  Creativity and Art’s screening room. The audience asked many questions 
including how artists communicate with scientists. When asked about innovating traditional music, Philadelphia 
Orchestra Director and CEO Matias Tarnopolsky answered that they hope to cooperate with more international 
partners like ShanghaiTech University, and always use collaborations as an opportunity to ask, learn and innovate.

Although many teachers and students had already attended the open rehearsals on the 12th and 13th, An Elegant 
Dialogue, the chamber concert presented by Philadelphia Orchestra and Shanghai Philharmonic Orchestra, still 
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attracted a full house on the evening of the 13th. ShanghaiTech Vice President Zhu Zhiyuan, Vice Provost 
and SIAIS Executive Director Jiang Ge; School of Creativity and Art Executive Dean Yang Yang; School of  
Creativity and Art Vice Dean Wang Shouzhi, and other leaders of schools; SMG Chief Supervisor of SMG and 
Vice Chairman of Shanghai Federation of Literary and Art Circles Teng Junjie; and guests from Bio Forum 
attended the concert. Musicians performed classics from Mozart, Beethoven and Mendelssohn, and the famous 
program “Eternal Friendship” served as the encore, adapted by Ding Zhinuo & Zang Dongsheng to express 
their wish for friendship between ShanghaiTech University, Philadelphia Orchestra and Shanghai Philharmonic 
Orchestra. The audience gave them warm applause. 

The Philadelphia Orchestra is one of the preeminent orchestras in the world, renowned for its distinctive sound, 
its keen ability to capture the hearts and imaginations of audiences, and legacy of imagination and innovation 
on and off the concert stage. It has extraordinarily deep friendship with China as its first visit to China in 1973 
“broke the ice” between art circles of China and America. 

The Shanghai Philharmonic Orchestra, now one of the best orchestras in China, pays a great deal of attention 
to the improvement of artistic taste and skill and has been involved in collaborations with quite a few renowned 
musicians from home and abroad. The Shanghai Philharmonic Orchestra focuses on Chinese works, especially 
symphonic works, and has attended many international music festivals and activities, winning widespread 
praise. Dedicated to symphony promotion, the Shanghai Philharmonic Orchestra has organized a variety of 
activities, including neighborhood and school concerts.
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This event series on campus was the official launch of the tripartite agreement ShanghaiTech University 
signed this year with the Philadelphia Orchestra and the Shanghai Philharmonic Orchestra, formalizing 
a new strategic partnership that will strengthen communication across cultures and disciplines and boost 
the integration of science and art. ShanghaiTech University will invite the Philadelphia Orchestra and the 
Shanghai Philharmonic Orchestra to carry out more events in the near future, not only enriching the spiritual 
life of teachers and students, but also exploring potential possibilities between the science and art.
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A ShanghaiTech delegation headed by President Jiang Mianheng recently traveled to Japan to visit 
companies and institutions, including Keio University, The University of Tokyo, Tokyo Women’s Medical 
University, Institute of Advanced Biomedical Engineering and Science jointly founded by Tokyo Women’s 
Medical University and Waseda University, Kyushu University, Osaka University, Kyoto University, and 
Toyota Central R&D Labs and Panasonic, and exchanged ideas with the Chairman of The New Energy and 
Industrial Technology Development Organization (NEDO).

ShanghaiTech Delegation 
Tours Japan
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ShanghaiTech intends to establish the ties with Japanese top universities and institutions in student 
exchange and joint research. The delegation hoped to learn from Japanese counterparts’ experience in 
hydrogen energy research and application and the operation of university medical schools and affiliated 
hospitals. ShanghaiTech SIAIS Professor Katsuhiko Mikoshiba and Shanghai Advanced Research Institute 
Vice President Dr. Huang Weiguang attended the meetings. 

President Jiang also met with two ShanghaiTech Class of 2019 graduates who are now at Kyoto University 
for further study.
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On August 21st, UCLA’s Henry Samueli School 
of Engineering and Applied Science Ronald 
and Valerie Sugar Dean Jayathi Y. Murthy and 
Senior Executive Director of Development 
Melanie Masters Burzynski visited ShanghaiTech. 
President Jiang extended a warm welcome to the 
delegation and they met with SIST Vice Dean Yu 
Jingyi. SIST Assistant Professors Kou Xufeng, Wu 
Tao and Tu Kewei were also in attendance. 

UCLA 
Delegation 
Visits Campus

President Jiang introduced the development 
of ShanghaiTech and attributed its progress 
to its international outlook. He affirmed that 
ShanghaiTech will continue collaborating 
with top universities and institutions at 
home and abroad on the basis of equality 
and mutual benefit, and will further 
expand student and faculty exchanges. 
Dean Murthy made a brief introduction of 
UCLA’s School of Engineering and Applied 
Science and said she hoped ShanghaiTech 
and UCLA would carry out more projects 
and exchanges in the future.

SIST Vice Dean Yu Jingyi introduced 
the school and partnerships established 
between ShanghaiTech and UC Berkeley, 
MIT, Yale University and UPenn in 
student semester-long study programs, 
summer research projects and faculty 
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training. Ms. Burzynski said that UCLA’s School 
of Engineering and Applied Science is actively 
promoting international cooperation and exchange. 
She added that ShanghaiTech shares a similar vision 
and educational system with well-known universities 
overseas and has advantages in global outlook as 
a young and promising university. She added that 
UCLA has a large alumni community in China, 
which may help to strengthen the schools’ bilateral 
relationship.

Afterwards, Dean Murthy visited ShanghaiTech’s VR 
Lab, MARS (Multi-disciplinary Artificial Reality 
Studio) and the ShanghaiTech Nano Lab. 

The UCLA Henry Samueli School of Engineering 
and Applied Science, established in 1945, offers 28 
academic and professional degree programs and has an 
enrollment of more than 5,000 students. 
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On August 27th, College Forum Hamburg-
Shanghai “Science Parks - Attractors 
from Excellence, Talents and Innovation” 
was held at ShanghaiTech University. 
President Jiang Mianheng congratulated 
the organizers on the success of the 
forum and met with Hamburg Mayor 
Peter Tschentscher, State Secretary Dr. 
Annette Tabbara, Deutsches Elektronen 
Synchrotron (DESY) Administrative 
Director Dr. Christian Haringa, and DESY 
Directorates’ Office Head Frank Lehnerm, 
who attended the forum. Vice President 
Zhu Zhiyuan and Vice Provost and SIAIS 
Executive Director Jiang Ge joined the 
meeting. 

President Jiang introduced the mission and 
vision of ShanghaiTech and discussed the 
construction of large-scale facilities and 
a science park with Mayor Tschentscher. 
He said there was much to learn from 
Germany’s research ecology and system. 
He also stated that ShanghaiTech should 
establish close cooperation with German 
institutions in the area of large-scale 
science facilities, and that ShanghaiTech 
could learn from the design concept of 
Science City Bahrenfeld.

ShanghaiTech 
Hosts Hamburg Mayor
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Mayor Tschentscher agreed, saying that the city 
of Hamburg had put a lot of resources towards 
building the science city, and that in the future, 
research collaboration between DESY and science 
facilities in Zhangjiang could be intensified. 
Mayor Tschentscher appreciated President Jiang’s 
interest in Science Park Behrenfeld and invited 
him to visit Hamburg in the near future.

More than 50 members of the mayor’s delegation, 
and over 30 scientists and leaders from Shanghai 
government, Shanghai Advanced Research 

Institute, CAS and ShanghaiTech participated in 
the forum. ShanghaiTech Party Secretary and Vice 
President Li Ruxin delivered a talk about building 
large-scale scientific facilities in Zhangjiang Hi-
Tech Park, and Vice President and Provost Yin 
Jie presented an overview of ShanghaiTech and 
its role in the development of Zhangjiang Science 
City. Vice President Zhu Zhiyuan chaired the 
forum. 

College Forum Hamburg-Shanghai
“Science Parks – Attractors for Excellence, Talents and 
Innovation” held at ShanghaiTech
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On September 3rd, Dr. Christopher S. Yoo, John 
H. Chestnut Professor of Law from University of 
Pennsylvania, visited ShanghaiTech University 
and gave a public lecture on “Innovation and the 
Law.” 

Professor Yoo introduced his unique career path 
starting from his days as an undergraduate physics 
major at Harvard who later went on to earn a 
degree in Social Studies, an MBA from UCLA, 
and a JD from Northwestern. After working for the 
U.S. Senate and in the private sector, he clerked 
for courts and practiced as a lawyer. Eventually he 
became a professor whose primary appointment 
is in the Law School and secondary appointments 
are in Computer Science and Communications.

Professor Yoo briefly introduced the innovative 
integrated interdisciplinary joint degree programs 
he has developed at UPenn to foster a new 
generation of professionals with advanced training 
in both law and engineering. He then shared with 
the audience his research interests in a wide range 
of innovative interdisciplinary research, including 
big data and competition, algowatch (algorithmic 

bias), empirical studies of connecting people and 
the Internet, modularity theory/open source and 
regulation/competition, lowering legal barriers to 
RPKI adoption, privacy and security for cyber-
physical systems, protection of IP & confidential 
information in regulatory processes.

After the lecture, Professor Yoo held a dialogue 
session with faculty members and met with deans 
and directors from School of Entrepreneurship 
and Management (SEM), School of Information 
Science and Technology (SIST), Shanghai Institute 
for Advanced Immunochemical Studies (SIAIS), 
Office of Research, and Office of Technology 
Transfer.  He also visited labs at SEM and SIST. 

Professor Yoo is Director of Center for Technology, 
Innovation & Competi t ion,  Universi ty of 
Pennsylvania. He has emerged as one of the leading 
US authorities on law and technology. Having 
authored more than 100 scholarly works, he is 
recognized as one of the most cited scholars 
in administrative and regulatory law as well as 
intellectual property.

UPenn Professor 
Christopher Yoo Speaks on 
Innovation and Law
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On September 17 th, a delegation from Leiden 
University in Netherland visited Shanghai Institute 
for Advanced Immunochemical Studies (SIAIS). 
The delegation, led by Professor Peter ten Dijke 
and Professor Jacques Neefjes, met with Vice 
Provost and SIAIS Executive Director Jiang Ge at 
the Y Building. Leiden University Medical Center 
Associate Professor David Baker and Assistant 
Professor Baoxu Pang also attended the meeting. 

Professor Neefjes gave a talk titled “Chemically 
separating chromatin damaging from DNA 
d a m a g i n g  a c t i v i t i e s  i n  d o x o r u b i c i n  f o r 
detoxification and better anti-cancer responses.” 
He introduced the serious side effects and 
its mechanism caused by the anthracycline 
doxorubicin, which is one of the most effective 
and commonly used anti-cancer drugs. With the 
structure modification, his group discovered several 
new anthracycline derivatives, which can maintain 
chromatin activity without destroying double-
stranded DNA damage 
and significantly reduce 
heart toxicity. This study 
provides a new school 
of thought and strategies 
for the application of 
anthracycline derivatives 
as anti-cancer drugs.

After the talk, Jiang Ge shared the development 
and scientific research achievements of SIAIS with 
the visitors. Research Assistant Professors Yang 
Xiaobao and Song Xiaoling introduced SIAIS’ 
PROTAD (PROteolysis TARgeting Drug) protein 
degradation platform. Research Associate Professor 
Ma Peixiang and Research Assistant Professor 
Xu Hongtao shared the development of natural 
products enriched DNA encoding library (nDEL). 
Professor Peter ten Dijke expressed his appreciation 
of current collaborations with SIAIS on nDEL’s 
application and expressed their intention for 
future collaborations in DEL research. Following 
the discussion, Professor Peter ten Dijke and his 
colleagues visited the laboratory and scientific 
facilities of SIAIS. Afterwards, they invited Jiang 
Ge to visit the medical center of Leiden University 
in the future, to extend collaboration between 
Leiden University and ShanghaiTech. 

SIAIS Welcomes 
Leiden University Delegation 
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On October 21st, the CAR-T cell therapy pioneer 
Dr. Carl H. June delivered the ShanghaiTech 
Lecture, entitled “The Development of CAR-T 
Cell Immunotherapy,” to a packed auditorium. 
ShanghaiTech President Dr. Jiang Mianheng 
thanked Dr. June on behalf of ShanghaiTech 
University and presented him with a plaque as a 
token of appreciation.

Before the lecture, ShanghaiTech Dr. Jiang invited 
Dr. June for a discussion to share insights on the 
frontiers of immunotherapy. In addition, Vice 
Provost and SIAIS Executive Director Jiang Ge  
welcomed Dr. June on a tour of SIAIS research 
facilities and they had a discussion with a group of 
ShanghaiTech researchers in the immunotherapy 
field.

ShanghaiTech Vice President Yin Jie introduced 
Dr. June and gave a brief introduction. Dr. June is 
a professor of immunotherapy at the University 
of Pennsylvania, as well as the scientific founder 
at the Tmunity Therapeutics and Xcyte Therapies. 
In 2018, he was named one of Time Magazine’s 
“Most Influential People in the World” for his 
pioneering work with CAR-T cell therapy, which 
is one of the most watched areas in cancer therapy.

CAR-T Cell Therapy Pioneer 
Delivers ShanghaiTech Lecture
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Starting with a review of the evolution of CAR- 
T cell therapy, Dr. June briefly summarized the 
origin of CAR-T cells and outlined major research 
projects and clinical trials. He first spoke of the 
clinical trial he led at Penn in 2010, which was 
the first ever experimental CAR-T cell therapies 
and achieved huge success in chronic lymphocytic 
leukemia (CLL) patients. He told the audience that 
Emily Whitehead, the little girl who was cured in 
the clinical trials, remains in remission till now. 
Subsequently, Dr. June reviewed the discovery of 
Kymriah, the world’s first FDA-approved gene 
therapy developed by his team. 

Dr. June also shared their ongoing projects, 
including CRISPR edited CAR-T cells (in 

collaboration with Dr. Zhao Yangbing’s team) and 
engineered T cell trials. He noted the advances 
of CAR-T cell therapy for solid tumors, which 
cause 90% of cancer deaths yet remain an unmet 
medical need. With the promising preliminary 
data, Dr. June unwrapped the potential of CAR-T 
cell therapy in solid tumor treatment and beyond. 
“CAR-T cells are living drugs,” he said. 

Lastly, he presented an interim report of NYCE 
T cell trials led by his team, and detailed the 
recruitment and enrollment of the trial cohort. 
In his closing remarks, Dr. June concluded 
by summarizing the opportunities as well as 
challenges, and revealed new rationales along with 
novel strategies, for the next generation CAR-T 
cells. 

During his lecture, Dr. June brought in the 
recent advances in CAR-T cell therapy, as well 
as effective technology transfer models. He 
complimented the development of ShanghaiTech 
and the progress of CAR-T cell clinical trials in 
China. The success of the event promises further 
meaningful collaborations and innovations in the 
field of immunotherapy. 
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Nature’s Editor-in-Chief Visits 
ShanghaiTech

On October 29th, Editor-in-Chief of Nature and 
Chief Editorial Advisor for Nature Research Dr. 
Magdalena Skipper visited ShanghaiTech, along 
with Dr. Yang Xiaohong, Scientific Director of 
Springer Nature for Greater China and Executive 
Editor for the Nature Research journals and Ms. 
Teng Liyan, Editorial Project Specialist, Nature 
Research.

Dr. Skipper’s first stops were SIAIS, iHuman 
Institute and SLST. ShanghaiTech Vice Provost 
and SIAIS Executive Director Jiang Ge, iHuman 
Executive Director Liu Zhijie and SLST Vice Dean 
Liu Jilong introduced biological disciplines in 
ShanghaiTech and the research findings published 
in top journals including Nature with ShanghaiTech 
as the academic affiliation. Dr. Magdalena Skipper 

interacted with research fellows and afterwards 
visited ShanghaiTech’s Bio-Electron and NMR 
facility. 
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Later, President Jiang Mianheng met the delegation 
and discussed the university’s development. He 
said he hoped that Nature would continuous to 
pay attention to Chinese scientists. The two sides 
exchanged ideas on topics of common interest and 
made plans to carry out in-depth cooperation in the 
future.  

Before leaving, Dr. Skipper delivered a speech 
titled “150 years of Nature - a century and a half 
of research and its influence,” hosted by SLST 
Vice Dean Liu Jilong, to more than 150 faculty and 
students who attended. 

Dr. Skipper has a PhD in genetics from the 
University of Cambridge and has spent over 15 
years working for Nature. She was appointed 
editor-in-chief at Nature, becoming its first female 
editor. 

natureresearch
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On October 30th, a group of six Nobel laureates 
visited ShanghaiTech during their trip to Shanghai 
for the World Laureates Association Forum. 
They were: Michel Mayor (2019 Nobel Prize for 
Physics for his discovery with Swiss astronomer 
Didier Queloz of the first known extrasolar planet 
orbiting a Sun-like star), Randy Schekman (2013 
Nobel Prize for Physiology or Medicine for his 
insight into the genetic mechanisms underlying 
vesicle transport), Barry Barish (2017 Nobel 
Prize in Physics for his work on the Laser 
Interferometer Gravitational-Wave Observatory 
and the first direct detection of gravity waves), 
Steven Chu (1997 Nobel Prize for Physics for 

his independent pioneering research in cooling 
and trapping atoms using laser light), Roger 
Kornberg (2006 Nobel Prize for Chemistry for 
his research on the molecular basis of eukaryotic 
transcription), and Kurt Wüthrich (2002 Nobel 
Prize in Chemistry for his development of nuclear 
magnetic resonance spectroscopy for determining 
the three-dimensional structure of biological 
macromolecules in solution). 

President Jiang Mianheng extended a warm 
welcome to the scientists and exchanged ideas 
with them on new trends and hot topics in 
science. Party Secretary and Vice President Li 

ShanghaiTech 
Hosts Six Nobel 
Laureates
17  Events  

Ruxin and Vice President and Provost Yin Jie, 
along with representatives from schools and 
institutes, also attended the meeting. Afterwards, 
the Nobel laureates visited the Hard X-ray Free 
Electron Laser facility which was initiated by 
ShanghaiTech and showed strong interest in 
research collaboration. 

Dr. Barry Barish had an energetic discussion on 
astrophysics and lasers with faculty and students 
from School of Physical Science and Technology. 
As for the puzzle raised by a junior student 
asking the meaning of data-intensive analysis in 
astrophysics, Dr. Barish answered that it really 

cost much time and effort in observation data 
processing, while observation, statistics and 
analysis form an integral part of astrophysics. 
He stressed bearing in mind the way scientists 
think instead of being a calculator is of great 
importance. 

Dr. Randy Schekman delivered a lecture to 
students from School of Life Science and 
Technology on Parkinson’s disease, a chronic 
neurodegenerative disease affecting the central 
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nervous system. It is commonly found in people 
over 60-years-old and about 1% of the world’s 
elderly people suffer from the disease. The 
prevalence of Parkinson’s disease among Chinese 
people over 65 years of age is about 1.7%. The 
cause of Parkinson’s disease is not yet known and 
currently there is no cure for the disease. With 
the increasing trend of China’s aging population, 
Parkinson’s disease will gradually become a 
major epidemic disease affecting the health of 
China’s population. Dr. Schekman introduced 
the importance of ASAP organization from the 
basic research of Parkinson’s disease, its clinical 
symptoms and drug research and called on more 

scholars from all over the world join ASAP 
organizations to jointly deal with Parkinson’s 
disease. In the end of the lecture, Dr. Schekman 
reminded the students to conduct research with 
careful and cautious attitude and wished students 
and faculty members to have great scientific 
output. 

Meeting these experts in science and technology 
was a special treat for ShanghaiTech faculty and 
students. The University is dedicated to boosting 
education and research and to sowing seeds 
of hope among young students by inviting the 
world’s top experts and scholars to the campus.  
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From August 31st to September 3rd, the 11th 

National Organic Chemistry conference was held 
at ShanghaiTech University. This year, 2,700 
chemistry professionals attended, a record high, 
while 40 companies and academic institutions 
sponsored the academic event. The conference 
was organized by the Chinese Chemical Society, 
the Organic Chemistry Committee of the Chinese 
Chemical Society, ShanghaiTech University, and 
Shanghai Institute of Organic Chemistry.

Organic molecules created by synthetic chemistry 
are widely used in pharmaceuticals, biomedical 
and new materials. Efficient synthetic methods 
can benefit the manufacturing process greatly, by 
both reducing manufacturing costs and providing 
better economic and social benefits. Recently 
Chinese synthetic chemists have made remarkable 
breakthroughs in some areas. Every two years, the 
National Organic Chemistry Conference is held, 
covering not only classic synthetic chemistry, 
but also focusing on the sustainable catalysis 
processes, organic functional materials, and 

ShanghaiTech 
Hosts Chinese 
Chemical 
Society 
Conference 
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disease-causing mechanisms and diagnostics. New 
technologies and methods in chemical biology, 
medicinal chemistry based on structural biology, 
and full synthesis of complex active natural 
products are the frontiers of the current intersection 
and integration of organic chemistry.

The conference included 12 plenary talks, 20 
special keynote lectures, 160 invited lectures, 116 
oral reports and more than 300 posters. Attendees 
included 1 Nobel Prize laureate, 10 academicians, 
68 Young Talent scholars and Changjiang scholars, 
and more than 80 recipients of Outstanding Young 
Scientist awards. 

ShanghaiTech Vice President and Provost Yin Jie 
welcomed the academicians and guests, and briefly 
introduced the history of ShanghaiTech University 
and the major national scientific research projects 
ShanghaiTech researchers are involved in. 

Professor Ding Kuiling (Chairman of the Academic 
Committee of the Conference, Academician of 
the Chinese Academy of Sciences, and Executive 
Vice President of Shanghai Jiao Tong University) 

explained the significance of organic chemistry 
and the achievements of Chinese scientists in the 
field. He said that the organic chemistry discipline 
is developing rapidly. Chinese scientists have 
made many major breakthroughs in chemical 
biology research, including discovery of new drug 
molecules, creation of new materials, and green 
manufacturing of bulk chemicals. The focus is on 
scientific crossover and originality as academics 
pursue excellence and elegance, while also 
paying great attention to the transformation of 
research results, and they are making remarkable 
contributions to the development of sustainable 
chemical, pharmaceutical, materials and other 
industries. A number of novel structural ligands 
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are used in the efficient conversion of a series of 
organic chemical reactions, and are frequently 
used by scholars at home and abroad for their 
research work or applied to industrial processes. 
Zhou’s catalyst, Feng’s ligand and the Ullmann-
Ma reaction are outstanding examples of organic 
chemistry successes in China. The three won the 
2018 Future Science Award and Professor Ma 
Dawei became the first scholar from mainland 
China to receive the Arthur Cope Scholar Award 
from the American Chemical Society. 

Chen Yongjun, executive deputy director of the 
Department of Chemistry of the National Natural 
Science Foundation of China, introduced some of 
the recent reforms of the fund committee and the 
school. Professor Karl Barry Sharpless, a Nobel 
laureate and adjunct professor at the Shanghai 
Institute of Organic Chemistry of the Chinese 
Academy of Sciences, attended the conference 
and brought a breakthrough in the field of drug 
discovery for a new generation of click chemistry.

SIOC’s Professor Ma Dawei gave a plenary 
talk titled “Developing Efficient Methods and 
Improving Synthetic Value.” ECUST Professor 
Tian He gave a wonderful report on the latest 
progress in the mechanism and application of 
vibration-induced luminescence.

HKU Professor Yem introduced the supramolecular 
assembly and nanostructure construction based 
on metal organic complexes and molecular 
units at the conference, and described their 
broad application prospects in the field of 
functional materials, including bioprobes, organic 
optoelectronic devices and memristors. etc. 

To celebrate International Women’s Chemist 
Year, a forum on females in chemistry was held, 
and outstanding female professors from famous 
universities shared their cutting-edge scientific 
research achievements. A roundtable forum 
jointly hosted by Professor Li Yanmei of Tsinghua 
University and Professor Zhang Qian of Northeast 
Normal University covered topics including career 
development for female researchers.

The meeting also paid special attention to the 
outstanding work of young scholars in recent 
years with a Young Chemist session. 
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Sino-German Symposium 
Highlights Translational 
Oncology
The Sino-German Symposium Shanghai 2019 
was held successfully from September 17th to 
21st. The symposium was jointly organized 
by ShanghaiTech Universi ty and German 
Cancer Research Center (DKFZ), with support 
from Das Chinesisch-Deutsche Zentrum für 
Wissenschaftsförderung (CDZ, the Sino-German 
Center for Research Promotion). Under the theme 
of ‘Frontiers in Translational Oncology,’ nearly 
40 distinguished scientists from world-renowned 
organizations shared their latest discoveries and 
discussed future collaborations.

During the symposium, ShanghaiTech University 
President Jiang Mianheng invited speaker 
representatives for in-depth discussions. Dr. 
Webster  K.  Cavenee (Director,  Strategic 
Alliances-CNS of Ludwig Cancer Research with 
global responsibilities; Founding Director of the 
Ludwig Institute for Cancer Research, Montreal 
Branch and San Diego Branch; Distinguished 
Professor of Medicine at UC-San Diego; former 
President of the American Association for Cancer 
Research; elected member/fellow of the National 
Academy of Sciences, the National Academy of 
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Professor Cavenee, third from the left Professor Bartenschlager with Dr. Jiang Mianheng 

Professor Fulda, third from the left

Professor Schmitt, second from the left

Associate Professor Kun Ling and President Jiang

Medicine, the Leopoldina German Academy of 
Sciences, the Chinese Academy of Engineering; 
winner of the Charles S. Mott Prize of the General 
Motors Cancer Research Foundation, the Albert 
Szent-Gyorgyi Award from the National Foundation 
for Cancer Research, the Margaret Foti Award for 
Leadership and Extraordinary Achievements in 
Cancer Research from the American Association 
for Cancer Research, the Feldman Founder’s 
Award from the National Brain Tumor Society, 
and the Friendship Award from the People’s 
Republic of China), Dr. Ralf F. W. Bartenschlager 
(Head of Division of Tumor Virology, German 
Cancer Research Center; Professor and Director of 
Department of Infectious Diseases, Department of 
Molecular Virology, Ruprecht-Karls-Universität 
Heidelberg; member of the Deutsche Akademie 
der Naturforscher Leopoldina 2013; member of the 
European Molecular Biology Organization (EMBO) 
2017; winner of the Lautenschläger Research Prize 
2013, Robert Koch Award, jointly with Charles 
M. Rice 2015, Lasker-DeBakey Clinical Medical 
Research Award, jointly with Charles M. Rice and 
Michael J. Sofia 2016, European Virology Award 
2016, and Hector Science Award 2017), Dr. Simone 
Fulda (Full Professor for Experimental Cancer 
Research, Director of the Institute for Experimental 
Tumor Research in Pediatrics, Vice President for 
Research and Academic Infrastructure, Goethe-
University Frankfurt; member of the Leopoldina 
German Academy of Science; winner of the 
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Ingrid zu Solms-Stiftung Special Prize/Research 
Prize of the Bernese Foundation 2016, German 
Cancer Prize 2014), Dr. Clemens Schmitt (Vice/
Deputy Director of the Medical Department of 
Hematology, Oncology and Tumor Immunology, 
Director of the Molecular Cancer Research 
Center - MKFZ, Charité-Universitätsmedizin 
Berlin; Head of the Berlin School of Integrative 
Oncology; group leader at the Max-Delbrück-
Center  for  Molecular  Medic ine ,  Ber l in -
Buch), and Dr. Kun Ling (Associate Professor, 
Senior Associate Consultant II, Department of 
Biochemistry and Molecular Biology, Mayo Clinic 
Cancer Center) shared their insights on advances 
in life science and biomedical research and 
development, and discussed distinctive models 
for promoting medical research and research-
orientated hospitals. 

Dr. Liu Haikun, German Cancer Research Center

Dr. Webster K. Cavenee, Ludwig Institute for Cancer Research 
and UC-San Diego

Dr. Zhao Jian, SIAIS-ShanghaiTech University

Dr. Wang Hongyang, National Center for Liver Cancer and 
International Cooperation Laboratory on Signal Transduction 

and Eastern Hepatobiliary Surgery Institute/Hospital

The opening event was chaired by Dr. Zhao Jian, 
Chinese coordinator of the symposium and research 
professor from Shanghai Institute for Advanced 
Immunochemical Studies. ShanghaiTech Vice 
President Dr. Yin Jie opened the symposium. Dr. Yin 
introduced the mission and vision of ShanghaiTech. 
Then, Dr. Liu Haikun, German coordinator of the 
symposium and professor from German Cancer 
Research Center, gave the opening speech. He 
reviewed the long history of Sino-German exchange 
and collaboration and looked forward to establishing 
new model of fruitful collaborations in the nearest 
future. Dr. Jiang Ge, vice provost and executive 
director of SIAIS, delivered a speech, warmly 
welcoming all attendees and providing an overview 
of ShanghaiTech and SIAIS’s cutting-edge research 
and biomedical infrastructure.
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Dr. Webster K. Cavenee, Ludwig Institute for Cancer Research 
and UC-San Diego

Dr. Xu Guoliang, Institute of Biomedical Sciences and Fudan 
University Medical School

Dr. Clemens Schmitt, Charité-Universitätsmedizin Berlin and 
Max-Delbrück-Center for Molecular Medicine, Berlin-Buch

The symposium featured five internationally 
recognized scientists as keynote speakers: Dr. 
Webster K. Cavenee, Dr. Ralf F. W. Bartenschlager, 
Dr.  Clemens Schmitt ,  Dr.  Wang Hongyang 
(Professor, National Center for Liver Cancer and 
International Cooperation Laboratory on Signal 
Transduction, Eastern Hepatobiliary Surgery 
Institute/Hospital; member of the Chinese Academy 
of Engineering), and Dr. Xu Guoliang (Professor, 
Institute of Biomedical Sciences, Fudan University 
Medical School; member of the Chinese Academy 
of Sciences).

By bringing over 220 attendees and nearly 40 
international recognized speakers together, 
the  sympos ium provided  an  in te rna t iona l 
communication and exchange platform for 
researchers  f rom academia  and indus t r ia l 
community. Speakers were from German Cancer 
Research Center, Heidelberg University, Technical 
University of Munich, University of Freiburg, 
University of Würzburg, Charité Medical Center, 
University of Berlin, University of California-San 
Diego, Mayo Clinic, Chinese Academy of Sciences, 
National Center for Protein Science Shanghai, 
Fudan University, Shanghai Jiao Tong University, 
ShanghaiTech University, and other renowned 
institutions. During the five-day symposium, the 
lectures focused on recent advances at the frontiers 
of translational oncology, including liver infection 
and cancer, brain cancer, tumor heterogeneity and 
signaling, and novel therapies (immunotherapy and 
beyond). The speakers and attendees had insightful 
discussions on both classic and cutting-edge topics, 
bringing in new ideas for future research and 
clinical practices.
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In addition to the main sessions, the symposium 
also provided several post-conference activities, 
including a satellite meeting with top hospitals in 
Shanghai, a campus tour of ShanghaiTech’s four 
schools and tours of national facilities surrounding 
ShanghaiTech campus (Shanghai Synchrotron 
Research Facility, National Center for Protein 
Science Shanghai, Soft X Ray Live Cell Imaging 
Facility, Ultra-Intense Laser Facility and the Hard X 
Ray FEL Facility, which is under construction). 

The symposium ended with a round table discussion 
in the ShanghaiTech Library, chaired by Dr. Jiang 
Ge (SIAIS). Speakers, ShanghaiTech administrative 
officers (Office of Transfer; Office of Research), 
professors from ShanghaiTech University (iHuman 
Institute; SIAIS; School of Life Science and 
Technology), a Fudan University professor and 
the director of National Center for Protein Science 
Shanghai attended the meeting. Participants all 
acknowledged the success of the symposium and 
the vigorous development of ShanghaiTech and 

Zhangjiang Hi-Tech Park. In-depth discussions 
on future collaboration were held and all parties 
agreed to work together and focus on major clinical 
challenges in cancer translational medicine, agreeing 
that by integrating different expertise from diverse 
research fields, a quickly-launched multiple-lateral 
collaboration program would accelerate research 
and technology exchange and breakthrough.

Notes:
• The symposium was organized by ShanghaiTech 
University and German Cancer Research Center, 
and co-organized by Shanghai Institute for 
Advanced Immunochemical Studies (SIAIS), Cell 
Therapy Research and Application Branch, Chinese 
Society for Cell Biology (CSCB) and Exhibition 
Department of CSCB.

• The organizing committee includes Dr. Liu Haikun 
(German Cancer Research Center), Dr. Zhao Jian 
(SIAIS), and Dr. Jiang Ge (SIAIS).
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ShanghaiTech Hosts BSR13 
Conference

Group photo of BSR13

On September 24, the 13th International Conference on Biology and Synchrotron 
Radiation successfully concluded at ShanghaiTech University. Jointly organized by 
iHuman Institute, Institute of High Energy Physics of the Chinese Academy of Science, 
Shanghai Synchrotron Radiation Facility, Biophysical Society of China, Chinese 
Crystallographic Society and Shanghai Society of Biophysics, it was co-chaired by 
ShanghaiTech Professor Liu Zhijie, Professor Dong Jianhua from Institute of High 
Energy Physics and Professor He Jianhua from Shanghai Synchrotron Radiation Facility.

  

Professor Liu Zhijie, Executive Director of iHuman Institute and Chair of BSR13 
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One of the top conferences in the community, BSR is held every three years, with the aim of  
presenting and discussing state of the art developments of synchrotron radiation and free electron 
laser applications in biology. The meeting in Shanghai continued the important work of BSR and 
its commitment to removing barriers to international research collaboration.

The conference brought together more than 340 delegates from universities, research institutes and 
corporations, including 39 speakers from 11 countries. It focused on traditional topics including: 
1) Atomic-resolution and Time-resolved Structures of Biological Macromolecules acquired with 
Synchrotron Radiation Source (SRS) and XFEL; 2) Science with Upgraded SRS, Software and 
Big Data; 3) Biomedical and Pharmaceutical Applications of SRS, X-ray Tomography Imaging; 4) 
X-ray Coherent Diffraction Imaging for Biology. 

 

Opening Remarks given by Professor Yin Jie, Vice President and Provost of ShanghaiTech

Professor Liu Zhijie hosted the opening of the conference. Vice President and Provost Professor 
Yin Jie gave opening remarks, expressing his sincere welcome to the attendees. Professor Rao 
Zihe, as the first plenary talk speaker, gave a wonderful talk on “Architecture of African Swine 
Fever Virus and implications for viral assembly and vaccine design.” Professor Tetsuya Ishikawa 
from Japan gave an introduction to SPring-8 and SACLA and their applications to life sciences. 
Professor Shen Jianren from Okayama University and Professor Miao Jianwei from UC-Los 
Angeles gave inspiring talks as well. In addition, the conference provided an excellent opportunity 
for young scientists and students to deliver oral and poster presentations on their research.
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Plenary talk given by Prof. Rao Zihe

At the closing of conference Professor Samar Hasnain spoke on behalf of International Advisory 
Committee of BSR, summarizing the conference and announcing that the 14th BSR will be held 
in Uppsala University in the year of 2022.

BSR13 was strongly supported by joint organizations especially Institute of High Energy Physics 
of the Chinese Academy of Science and Shanghai Society of Biophysics. It is strongly believed 
that the success of the conference will play a significant role in promoting great progress and 
development in the field of synchrotron radiation and free electron laser applications in biology. 
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This year’s theme was “Cellular Mechanisms 
in Health and Disease” and 29 distinguished 
speakers, including Nobel Laureate Michael 
Levitt, were invited from Scripps Research 
Institute, Princeton, Case Western Reserve 
University, Univesrity of Padova, Goethe 
University Frankfurt, National Institute of 
Biological Sciences Beijing, ShanghaiTech 
University, St. Jude Children’s Research Hospital 
and other world-renowned institutions. Over 500 
attendees from academic, industry, and healthcare 
fields gathered together to share their insights on 
various topics related to cellular mechanisms.

Dr. Liu Jilong, SLST vice dean and professor, 

On November 10th to 14th, the 2019 ShanghaiTech 
BioForum was successfully held at ShanghaiTech 
University. For the first time, the BioForum 
was jointly organized by the three life science 
institutions of ShanghaiTech University - 
School of Life Science and Technology (SLST), 
Shanghai Institute for Advanced Immunochemical 
Studies (SIAIS) and iHuman Institute (iHuman), 
which compose the “ShanghaiTech Life Science 
Complex” devoting to research in life science 
field. The organizing committee was comprised 
of faculty members from the three institutions, 
including Professors Ernesto Carafoli, Liu Jilong, 
Liu Zhijie, Luo Zhenge, Raymond Stevens, and 
Ian Wilson.

Life Science Trio Holds 
ShanghaiTech BioForum
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chaired the opening ceremony and warmly 
welcomed all  attendees. Dr. Yin Jie,  vice 
p res iden t  and  p rovos t  o f  Shangha iTech 
University, delivered the opening remarks. Dr. 
Yin Jie introduced the mission and vision of 
ShanghaiTech, demonstrating that as a small 
and focused research university, ShanghaiTech 
is cultivating a stimulating environment for 
innovative research with top-tier faculty, 
accessibility to large scientific facilities, and a 
research-oriented curriculum.

The BioForum featured three keynote speakers. 
Dr. Virginijus Siksnys, one of the CRISPR 
pioneers, delivered the opening keynote lecture. 
In his lecture entitled “CRISPR-Cas: from 
bacterial immunity to genome editing and 
beyond,” Dr. Siksnys summarized their journey 
to the discovery of CRISPR, discussed strategies 
to overcome the limitations of CRISPR, and 
forecasted further applications of CRISPR 
beyond genome editing. Nobel Laureate Dr. 
Michael Levitt spoke on “A wonderful life in 

Dr. Yin Jie, ShanghaiTech University

Dr. Xu Wenqing, ShanghaiTech University

Dr. Virginijus Siksnys, Vilnius University

Dr. Liu Jilong, ShanghaiTech University

Dr. Ernesto Carafoli, ShanghaiTech University, Swiss 
Federal Institute of Technology & University of Padova

Dr. Michael Levitt, ShanghaiTech University 
& Stanford University
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The committee awarding volunteers certificates

science,” and gave a brief review of the origin 
of modern biology. Dr. Levitt also discussed the 
origin, development and future applications of 
computational biology, and concluded his lecture 
with advice to students – “be passionate, be 
persistent, be creative, be kind and good.” Top 
structural biologist Dr. Xu Wenqing presented his 
lecture as “Structural and Mechanistic Dissection 
of Wnt Signaling,” fitting perfectly into the theme 
of the BioForum. He focused on the structural 
studies on Wnt signaling pathway, and explored 
the possibility of applying Wnt inhibitors to 
anticancer therapy and regenerative medicine.

The five-day BioForum featured 26 other 
lectures, focusing on six sub-themes in the field 
of cellular mechanisms in health and disease: 1) 
Mitochondria in Health and Disease, with talks 
by speakers including Dr. Luca Scorrano, Dr. 
Douglas Wallace, Dr. Liu Ying, and Dr. Alexandra 
Trifunovic; 2) Organellar Stress and Death, with 
talks by Dr. Kang Yibin, Dr. Ivan Dikic, Dr. Ehud 
Cohen, Dr. Jiang Xuejun, and Dr. Fan Gaofeng; 
3) Cellular and Molecular Neuroscience, with 

speakers Dr. Yu Fengwei, Dr. Jin Yishi, Dr. Xie 
Ting, Dr. Martin Friedlander, and Dr. Han Chun; 
4) Immunity and Metabolism, with speakers Dr. 
Kole Roybal, Dr. Feng Yongqiang, and Dr. Song 
Baoliang; 5) Dynamics and Patterning, with talks 
by Dr. Bai Lu, Dr. Mei Lin, Dr. Tong Xiajing, Dr. 
Zhou Bin, Dr. Tang Chao, and Dr. Zhao Suwen; 
6) Cellular and Molecular Machineries, with talks 
by Dr. Du Lilin, Dr. Chen Lingling, and Dr. Zhao 
Jian. The speakers and attendees had insightful 
discussions on the topics, bringing in new ideas 
for future research as well as technology transfer.

In addition to the main sessions, the BioForum 
also offered various activities, including an 
innovative Flash-Talks session, live performance 
by the ShanghaiTech student orchestra,  a 
volunteer appreciation session, etc. The Flash-
Talks session was one of the highlights of the 
conference, attracting enthusiastic participations 
from both inside the conference center and 
on online platforms. The Flash-Talks session 
lasted 3 days, including three sessions - a 
poster presentation, public vote session and oral 
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BioForum Audience

Dr. Michael Levitt (ShanghaiTech University & Stanford 
University) and other Flash-Talks committee members scoring 
the presentations

Dr. Lin Haifan (ShanghaiTech University & Yale University) 
presenting the grand award of Flash-Talks

presentation. Among 120 posters submitted and 
presented by young scholars and students, 10 were 
voted for poster awards, and 9 were voted as the 
best of the posters to be presented in a 5 - minutes 
presentation competing for the final awards. The 
Flash-Talks session was highly appreciated, 
stimulating the scientific communication 
between hundreds of attendees, including the 
speakers, the committee, faculty members 
and the students.

The 2019 ShanghaiTech Bioforum was 
a resounding success, bringing in the 
most cutting-edge advances in the field 
of “Cellular Mechanisms in Health and 
Disease.” The BioForum was vital to its 
mission as an educational platform with a 
wide range of topics. The young generation 
was provided with close encounters with 
distinguished scientists to promote their 
research at the international platform and to 
collect valuable thoughts. 

This BioForum is also a grand gathering for 
ShanghaiTech’s Life Science Complex. By 
bringing the three life science institutions - 
SLST, SIAIS and iHuman - together to work 
closely, the BioForum greatly improved their 
communication and set a better foundation for 
future collaborations. “Life Science is the future,” 
said Dr. Ernesto Carafoli in his closing remarks. 
The ShanghaiTech Life Science Complex will 
continue to leverage life science and technology to 
benefit human health and beyond in the future.

The Flash-Talks committee presenting awards to 
the Flash-Talks and poster awards winners
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SLST and SIST Complete 
First 5-Year International Review
A committee of twelve internationally renowned scientists carried out the first quinquennial review (QQR) 
on the development and progress of the School of Life Science and Technology (SLST) from 15th to 18th 
November 2019.

The committee was warly welcomed by Party Secretary and Vice President Li Ruxin. Vice President and 
Provost Yin Jie introduced the brief history of ShanghaiTech University since its establishment in 2013. 

In the overview session, SLST Founding Dean and Adjunct Professor Lin Haifan gave an introduction on 
the mission, philosophy, and development of the school. Vice Deans Luo Zhenge and Liu Jilong reported 
on the school’s education, research and international exchange, respectively.

A 41-page overview and a combined 650-page report on the teaching, service and research progress of 
56 groups in SLST were submitted to the committee. During the review, each of the 41 full-time faculty 
members, including 23 assistant professors who have joined SLST for more than 3 years, 13 associate 
professors and 5 full professors, gave 20-minute oral presentations. In addition, the managers of core 
facilities introduced the cutting-edge facilities which have accommodated scientific and educational 
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support for researchers and students 
at SLST. Furthermore, the committee 
has met with undergraduate students, 
postgraduate students, postdoctoral 
fellows and scientific staff at the 
school.

In the feedback session, the committee 
provided insightful assessment of 
the SLST and research groups to 
President Jiang Mianheng and other 
leaders including Party Secretary 
and Vice President Li Ruxin, Vice President and 
Provost Yin Jie, Vice Provost and SIAIS Executive 
Director Jiang Ge, and Director of Human 
Resources Zhou Yu. The SLST deans expressed 
their gratitude to the committee for their time and 
constructive advice.  

On November  22 nd to  23 rd,  ShanghaiTech 
University invited an international evaluation team 
of eight people composed of distinguished experts 
and scholars in the field of information science and 
technology to conduct a comprehensive evaluation 
of SIST’s development and construction. On 
the afternoon of the 23rd, the evaluation team 
gave their overall assessment to President Jiang 
Mianheng, Party Secretary and Vice President Li 

Ruxin and Vice President and Provost Yin Jie. 
Vice Provost and SIAIS Executive Director Jiang 
Ge, Human Resources Director Zhou Yu and the 
SIST Leadership attended as well and discussed 
the development planning for the next five years.

At the start of the review on the 22nd, Li Ruxin 
expressed welcome to all the distinguished 
guests. Yin Jie introduced the University’s 
development on the students’ cultivation, faculty 
employment and the international cooperation 
and asked the evaluation team to provide advice 
and suggestions on how SIST’s could develop 
to reach the standard of first-class universities 
worldwide.
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At the beginning of the international review, 
Executive Dean Yu Jingyi gave an overview 
introduction of SIST’s mission, faculty team, 
research center, international exchange, and 
student employment. The seven research center 
directors reported detailed faculty composition, 
their research interests and 
their research achievements. 
The topics involved the 
Visual & Data Intelligence, 
Network Intelligence, Post-
Moore Microelectronics 
I n t e g r a t e d  C i r c u i t , 
Automation & Robotics, 
Systems & Security and 
Smart Medical Information 
Research. 

The evaluation team had 
a short  discussion with 
the post-graduate students 

on the same day. The students talked about 
their current research interests as well as their 
experiences studying and living at ShanghaiTech.  

On November 23 rd,  Assis tant  Dean Zhou 
Pingqiang gave an in-depth introduction of 
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SIST’s student admissions, cultivation and 
sustainable development. He showed relevant 
figures and demonstrated that SIST has had a 
stable and healthy development during recently 
years. After the introduction, Professor Yu and 
other faculty led the evaluation team to visit SIST 
labs including ShanghaiTech Nano Lab, MARS 
and 7 centers.

The evaluation team had lunch with SIST 
students to better understand students’ needs. 
The international evaluation also considered 
the question of cultivating top-notch talent with 
social responsibility, solid academic competence 
and innovative mentality.

After two days’ evaluation, the evaluation 
team affirmed SIST’s achievements during 
the past five years. They found that SIST had 
established a young, dynamic and high-level 
faculty team and academic achievements have 
reached international first-class level. At the same 
time, they highly praised students' academic 
competence and international vision. The 
evaluation team hoped that SIST could further 
improve the overall structure and development 
planning for each center for the next five years. 
They also provided some suggestions related to 
curriculum planning.
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Shanghai Government Honors 
Raymond Stevens

iHuman Institute Founding Director Dr. Raymond 
C. Stevens received the 2019 Magnolia Gold 
Award in recognition of his great contributions to 
scientific research achievement and for nurturing 
and mentoring Chinese young scientists.

The Magnolia Gold Award has been awarded 
annually since 1993, and was established to 
recognize foreign experts and partners for their 
outstanding contributions to Shanghai’s economic 
and social development. The 2019 Magnolia Gold 
Award was given to 12 distinguished foreigners 
working on industry and academia from Italy, 
UK, France, Japan, Germany, Denmark, the US 
and Singapore.

In November,  2012, Dr.  Stevens founded 
ShanghaiTech’s iHuman Institute together with 
Professor Liu Zhijie. The institute is focused 
on integrating data across different spatial and 
temporal scales to build an atomic resolution 
model of the human body in order to better 
understand disease and develop better and safer 

next generation medicines. Under the impetus 
of Dr. Stevens, the institute has gathered a 
group of domestic and international scientists 
and researchers engaged in signal transduction 
of human cells and cross-scale biomedical 
imaging research. Over the past three years, the 
institute has published a number of papers in top 
international academic journals, including three 
in Cell and three in Nature. This is Dr. Stevens’ 
second time to receive the Magnolia Award. In 
2017, he was honored with a Magnolia Silver 
Award for his contributions.
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research results from his lab, the Mobile 
Perception Lab, within the ShanghaiTech 
Automation and Robotics Centre. He presented 
novel algorithms for vision-based perception for 
self-driving cars, and in particular highlighted 
important advancements in robust camera-based 
localization and mapping by exploiting vehicle 

motion models and higher-order shape models, 
and embedding the latter into the underlying 
optimization problems.

While recent years have seen a lot of progress 
in the development of smart vehicles, the 
general consensus at this stage is that a large-
scale deployment currently faces a number of 
major obstacles such as the cost of the employed 
sensors, missing infrastructure for the inter-
connectivity and coordination of individual 
vehicles, and the lack of governing laws and 
standards. The existence of these problems 
underlines the high relevance of the research 
conducted within the School of Information 
Science and Technology.

Researchers Speak 
at Autonomous 
Driving Summit
On October 26th, SIST Professor Yang Yang and 
Assistant Professor Laurent Kneip spoke at the 
Global Autonomous Driving Summit in Suzhou. 
The event was organized by the local government 
of Suzhou’s Xiangcheng district, who released an 
exhaustive and well-coordinated plan on urban 
development and attraction of emerging high-tech 
industries focusing on intelligent transportation. 

The event brought in 1000 visitors, with a 
strong industry presence, including speakers 
from DongFeng, BYD, NIO, Baidu, Sensetime, 
Tencent, CiDi and Momenta among others. Yang 
and Kneip enriched the program with highly 
welcome and interesting contributions from 
academia, discussing the important problems that 
remain to be solved in the effort to reach a full-
scale deployment of self-driving vehicles.

Yang introduced ShanghaiTech’s Institute of Fog 
Computing Technologies and some of their most 
recent research achievements in the combination 
of intelligent vehicles, edge computing, and 
the internet of things. Kneip showed the latest 
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flow; and with J.R. Cheng, found a groundbreaking 
a priori estimate for Kähler  metrics, under 
assumptions on the scalar curvature, which led to 
the solution of the fundamental Donaldson geodesic 
stability conjecture and  the properness conjecture.

The dis t inguished professorship  a t  SUNY 
is conferred upon faculty having achieved 
international prominence and a distinguished 
reputation within the individual’s chosen field 
through groundbreaking research and exemplary 
scholarship. This is SUNY’s highest and most 
revered academic ranking of distinction. The 
honorees of the rank are role models for students 
and faculty on all SUNY campuses and their work 
are of such character that it has the potential to 
elevate the standards of scholarship of colleagues 
both within and beyond their academic fields.

SUNY Honors Chen Xiuxiong 
with Distinguished Professor Ranking

IMS Founding Director Chen Xiuxiong has 
been honored with the rank of Distinguished 
Professor by the State University of New York 
Board of Trustees in November. The honor caps 
off an extraordinary year for Professor Chen. He 
received the Oswald Veblen Prize in Geometry by 
the American Mathematical Society in January, 
together with Simon Donaldson and Song Sun, for 
their resolution of a long-standing conjecture on 
Fano manifolds. This was followed by an award 
from Simons Foundation in June as a 2019 Simons 
Investigator, a prize that carries $100K of research 
funds per year for five years and renewable for 
another five. In addition to the aforementioned 
work on Fano manifolds, considered to be the 
biggest breakthrough in differential geometry 
since Perelman’s work on the Poincaré conjecture, 
Professor Chen, together with B. Wang, confirmed 
the Hamilton-Tian conjecture on the Kähler-Ricci 
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Dr. Yang Haitao Receives Youth 
Shu Lan Medicine Award

Dr. Yang Haitao, Shanghai Institute of Advanced Immunochemical 
Institute (SIAIS) Principal Investigator, recently was awarded the 2019 
Youth Shu Lan Medicine Award, marking the first time a ShanghaiTech 
faculty member won this prize.

The Shu Lan Medicine Awards, first awarded in 2014, recognize 
distinguished scientists and scholars. Youth Shu Lan Medicine Award was 
specially set up to recognize the outstanding scientific and technological 
accomplishments of the younger generation of scientists and scholars. This 
year’s award ceremony took place in Hangzhou on November 16th, 2019. 
Nearly 20 academicians from Chinese Academy of Sciences (CAS) and 
Chinese Academy of Engineering (CAE) attended the ceremony, including 

Chen Zhu (CAS member, Vice Chairman of the Standing Committee of the National People’s Congress), 
Zheng Shusen (CAE member, Chair of Shu Lan Foundation), and Li Lanjuan (CAE member, 
Chair of Shu Lan Foundation).

Youth Shu Lan Medicine Award Winners and the Presenters
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Dr. Yang Haitao is Principal Investigator of 
Lab of Infection and Anti-infection at SIAIS 
and Associate Professor at the School of Life 
Science and Technology (SLST).  Dr. Yang 
received his BS degree from Sichuan University 
(2001), and his Ph.D. degree from Tsinghua 
University (2006). Following his postdoctoral 
research at the Yale University (2006-2011), he 
was promoted to Associate Research Scientist 
(2011-2013). He joined Tianjin University in 
2013, where he became Full Professor and 
served as Vice Dean of School of Life Sciences 
(2013-2017). He is also Research Professor 
of Tianjin International Joint Academy of 
Biomedic ine  (Adjunct)  and Director  of 
Infectious Disease Drug Discovery Institute. 
He joined ShanghaiTech University in 2018 
and established the Lab of Infection and Anti-
infection at SIAIS. 

Read more at: http://siais.shanghaitech.edu.cn/
siais_eng/LabofInfectionandAntiwinfection/list.
htm

Shu Lan Medicine Awards Winners 2019

Special Shu Lan Medicine Awards Winner

Paul Ulrich Unschuld (Professor, Charité-
Medical University Berlin)

Shu Lan Medicine Awards Winners

Zhang Boli (CAE member), Shang Yongfeng 
(CAS member)

Youth Shu Lan Medicine Awards Winners

Dong Hailong, Ren Shancheng, Guo Guoji, 
Yang Haitao, Zheng Yuanyi, Zhang Yingmei, 
Zhang Yonghui, Lei Xiaoguang, Yuan Quan, 
Wang Dayan 
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Ning Zhijun Named Highly Cited 
Researcher in 2019
On November 19th, Clarivate Analytics released 
the sixth annual Highly Cited Researchers list. 
Based on Web of Science data, and through 
analysis of citation data over the past 11 years, 
the list selects the most citation-influential 
scientific researchers with the highest number of 
highly cited papers in various fields, collectively 
recognized by global peers. More than 6,000 
highly-cited scientists from 21 natural sciences 
and social sciences fields and cross-fields made 
the list.

It is worth noting that this is the second time 
for SPST Assistant Professor Ning to make the 
Highly-Cited Researchers list, after his first time 
in 2018. Dr. Ning joined SPST in December 
2014. His research direction is mainly focused 
on optoelectronic materials and devices based 
on the solution method (including solar cells, 

luminescence, and photodetectors). The research 
content includes synthesis of new materials, 
surface modification and interface engineering 
of materials, and device design and fabrication. 
This research area requires comprehensive 
knowledge including chemistry, materials, and 
physics. SPST’s Division of Systems Materials 
emphasizes research concepts of material 
synthesis, assembly, properties, and devices, 
and uses an interdisciplinary approach to 
solve important challenges in the field of new 
materials. The selection of Dr. Ning as a Highly-
Cited Researcher reflects the interdisciplinary 
research that ShanghaiTech is becoming known 
for.

In recent years, Dr. Ning’s research group 
has made important progress in the research 
of organic-inorganic hybrid optoelectronic 
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materials and devices. The related 
r e s u l t s  have  been  pub l i s hed  i n 
Science Advances, Joule, Journal of 
American Chemical Society, Advanced 
Materials, Energy & Environmental 
Science and other academic journals. 
His group designed and prepared a 
series of new organic-inorganic hybrid 
optoelectronic material structures, 
which have improved the stability of 
the optoelectronic properties of the 
materials. Based on this, the stability 
and efficiency of the device have been 
greatly improved through the regulation 
of the device structure. Especially 
in the field of lead-free perovskite 
solar cells, Ning’s team designed 
and developed a tin-based perovskite 
solar cell based on a low-dimensional 
structure, which further improved 
the preparation of nanostructures and 
the regulation of the device’s band 
structure. The efficiency of tin-based 
perovskite solar cells has achieved an 
efficiency record of 12.4% for lead-free 
perovskite solar cells. Dr. Ning won First Prize 
in the 2017 Shanghai Natural Science Award, 
served as a member of the Advisory Committee 
of Cell Reports Physical Science, and the young 
editor of the journal Science China Chemistry.

Ning’s research group has conducted in-depth 
cooperation with other SPST groups majoring 
in chemistry, physics, materials to accelerate 
the progress of related research. The above 
series of achievements comes from the hard 

work of Ning’s team, which also benefited from 
ShanghaiTech University’s platform for cross-
field research.

In September this year, the research results of 
Ning's research group on the development of 
efficient and stable trans-structured perovskite 
batteries were published in the form of cover 
articles in Advanced Materials (Adv. Mater., 
2019, DOI: 10.1002 / adma.201903559).
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Noah Patton, a student from the Univeresity 
of Chicago, heard about the summer research 
program from a fellow UChicago classmate who 
participated in the program last summer. He 
ended up joining Professor Zhu Huanhu’s lab in 
the School of Life Science and Technology. He 
said he enjoyed working with the PI’s and other 
students in the lab. 

Each summer, a band of foreign students arrive 
on ShanghaiTech’s campus for six to eight 
weeks of research. For science major students, 
there are fewer opportunities for study abroad 
than other disciplines, and yet they are no less 
eager to experience another culture. The summer 
research program allows students from partner 
institutions the chance to experience Chinese 
culture while gaining research experience in 
some of ShanghaiTech’s top labs. This year, a 
group of ten students from University of Chicago 
and Cornell University arrived on campus, along 
with the very first group of students from Oxford 
University. 

“All  my friends are doing an 8-week lab 
placement in the UK, but I felt I should do 
something more interesting than just doing it in 
London,” said James Bennett, one of the Oxford 
students, a major in Biochemistry who joined 
School of Life Science and Technology Professor 
Yang Haitao’s lab for the summer. 

         Foreign Students Experience 
Summer Research at ShanghaiTech
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E r i c  Ya n g ,  w h o  j o i n e d 
Professor Li Zhi’s lab in the 
School of Physical Science 
and Technology, said, “I was 
already involved in a lot of 
environmental groups. I want 
to do something beneficial to 
the environment but I also want 
to do something that’s a pretty 
intensively chemistry-related 
research based project.”

For other students, the Summer 
Research Program offered a 
chance to be closer to family. 
Oxford Biochemistry student Wang Xu has 
been attending school in the UK since he was a 
teenager, but wanted to come back to China for a 
summer. “I always wanted to know how Chinese 
universities work,” he said. He joined Professor 
Xu Fei’s lab in iHuman Institute.  

James said his lab placement worked out quite 
well, although the last two weeks were the most 
useful he felt. “When I got here on the first 
day, Professor Yang was really welcoming and 

introduced me to everything, and took me out 
the lunch,” he remembers. The first few weeks 
were spent shadowing the students as they did 
experiments, but in the last few weeks, James was 
able to be more independent and contribute some 
experiments of his own. 

Li An Crowley, another biochemistry 
s tudent  f rom Oxford,  sa id  she  was 
impressed the resources available to 
students at ShanghaiTech. “We got an 
opportunity to be using machines and 
equipment we wouldn’t normally get a 
chance to use,” she said. 

Claire Fuschi, a first-year molecular 
engineering student from UChicago 
who was in Professor Liu Wei’s lab 
in the School of Physical Science and 
Technology hadn’t had experience with 
lithium batteries before. “I’ve had a crash 
course on lithium battery technology. 
That was really cool, even just reading 

the literature was really useful. And I feel like it 
deepened my interest in the topic.”

The students who spoke Chinese and those who 
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didn’t had totally different experiences, 
they said. Everything from ordering food 
in the cafeteria to taking the subway or 
taxi was difficult for the non-Chinese 
speakers, but they solved their problems 
by relying on the Chinese-speaking 
students for assistance. One of them was 
Sophia Zhang, who has been studying 
Chinese for  about  ten years .  “The 
summer was a unique opportunity to do 
research but in an unfamiliar setting,” she 
said. “I also wanted to practice Chinese 
so I wanted to be in a Chinese language 
environment.”

The Office of International Affairs    organized 
a cultural trip, taking students to Shanghai Big 
World Play Center and Shanghai Museum. During 
their down time, the students enjoyed exploring 
Shanghai with the other foreign students. “It’s a 
really nice city,” said Li An, “very international 
and with great scenery right in the middle of 
Shanghai.” The students spent a fair amount of 

time checking out Nanjing Road and the Bund, 
traveled together to Suzhou, and even visited 
nearby Disneyland. Wang Xu had his first 
experience dancing at a club and Li An took long 
subway rides to different parts of Shanghai. They 
left ShanghaiTech at the end of the summer, eager 
to return to their schools, but grateful for the 
memories they shared together and the research 
experience they gained. 
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Jiang Zhihao, an assistant professor in SIST, 
volunteered to lead a team investigating the 
medical device industry in July. Jiang, whose 
own research is related to software engineering 
with application in smart medical devices and 
connected cars, said he valued the experience 
for the opportunities it offered his team to see 
behind the scenes in the medical device industry. 
The goal for the students, he said, was to broaden 
their minds, and show the complexity of the 
industry, including the various stakeholders and 
their perspectives.

The students were highly self-motivated, he 
said, and were responsible for managing the 
logistics of each visit. Jiang and his small team 
of five students headed off, visiting four to five 
companies, each for about a half-day. “They did 
their research and asked tough questions,” he 
said, including some that really surprised him. 
After two weeks of visits, the students wrote 
reports summarizing their findings. “I’m very 
proud of them for writing such a comprehensive 
report,” he said. In fact, he added, “I want to 
invite some students to give a guest lecture to 
share their findings. I hope some of them can 
develop interests in the medical device industry 
and pursue it for their future career.”

Bridging 
Industry and 
Academia in 
Zhangjiang
A university’s surroundings are often a magnet 
for incoming students and faculty. Stanford’s 
position near the business center of Silicon 
Valley, NYU’s central location in one of the 
world’s exciting cities, Harvard’s historic 
campus near to downtown Boston- they all 
make for attractive calling cards that attract 
top talents. ShanghaiTech University is no 
exception. Its location, not just in bustling 
Shanghai, but specifically in the heart of 
Zhangjiang Hi-Tech Zone, has brought students 
and faculty many benefits. 

For ShanghaiTech students entering their third 
year, the summer term allows for opportunities 
to envision a possible future for themselves 
through ShanghaiTech’s Industry Engagement 
program. In 2019, the Industry Engagement 
program allowed more than 300 ShanghaiTech 
students and 20 professors to engage with 
60 companies in 17 industries, from medical 
device manufacturing to artificial intelligence. 
This year, top companies like IBM, AMD, 
BASF, Dow, Roche, Novartis, Philips, GE, 
United Imaging and Lenovo all opened their 
doors to ShanghaiTech students. 
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SLST Professor Qi Wei, who teaches a Drug 
Discovery and Development course and led 
students to investigate new drug development in 
July, said that this kind of engagement is crucial 
for students to find their post-graduation path. 
“ShanghaiTech is committed to promoting the 
application of knowledge into industry,” she said. 
Qi added that for many universities, engagement 
with industry is focused on faculty research, 
but ShanghaiTech really expands the focus 
to supporting students as they explore career 
opportunities.

Song Wei,  a  third-year  s tudent  in  SLST, 
participated in an Industry Engagement program 
investigating AI medical health industry. She 
was interested to explore cross-disciplinary 
opportunities and learn about a new industry. 
“I wanted to understand more about what the 
biggest challenges are for these companies, and 
which department my knowledge and experience 

would be best suited for,” she said. After 
participating in the program, she became more 
interested in pursuing a management position at an 
R&D company. 

Third-year SIST student Luo Jianwen saw 
participating in the Industry Engagement 
Program as a crucial part of preparation for his 
post-university life. “I wanted to meet industry 
leaders and learn from their experience. I don’t 
know exactly what path I’ll take but it can’t hurt 
to make connections with not only their CEOs 

and leaders but also with their 
engineers.” 

Luo said he most valued the 
opportunity to ask any question 
that he wanted during the site 
visits. “Even if they couldn’t 
always answer I got something 
from it.” Luo emphasized that 
the program really benefits 
everyone from the students and 
faculty to the school and the 
companies. While for many 
s tudents ,  the  program is  a 
first step towards applying for 
internships, Luo had been lucky 
enough to intern at a company 
earlier in his university career. 
After winning a competition 
in his freshman year, Xilinx, 
an American tech company 

with offices in Zhangjiang, invited him to work 
for them for a year, allowing him a unique 
opportunity to get a first-hand look behind the 
scenes. 

These early interactions with companies in the 
Shanghai area introduce ShanghaiTech students 
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to the wealth of professional paths they could 
take after graduation. While most of the 
companies are looking to hire graduates with 
masters or PhD degrees, these early connections 
can give students a sense of direction, help them 
build their professional network and apply for 
internships. “It allows companies to learn about 
ShanghaiTech students,” Luo said. “It really 
helps us take advantage of our location as a 
benefit,” said Zhou Pinqiang, SIST assistant 
dean and associate professor.  “When they are 
looking for work opportunities, they just have to 
go outside the university gates.” 

The school’s location was one of the factors 
in Zhou’s decision to join ShanghaiTech as an 
assistant professor back in 2013. “My research 
is in EDA and IC design and most of the top 
companies in this industry are in Zhangjiang, 
so the geographical location really is ideal,” he 
said. “During my time at ShanghaiTech, I have 
initialized research collaborations with local 
IC companies, such as Zhaoxin, IC R&D, and 
Hisilicon.”

Jiang agrees that there are many benefits for 
faculty as well. “Initially I saw the Industry 
Engagement Program as a professorial duty, but 
then I found I learned a lot from this experience 
too,” he recalled. “We had a chance to see 
what the real challenges are in the industry 
and to compare between foreign and domestic 

companies. A recent returnee from the US, Jiang 
said he was glad to be able to build connections 
with industry here. Next year, he added, he’ll 
definitely join again to lead a team. 

For  Ray  S tevens ,  found ing  d i r ec to r  o f 
ShanghaiTech’s iHuman Institute, the easy 
interaction between academia and industry, 

between research and application, is why 
Shanghai is such an exciting place to live and 
work. iHuman is engaged in a project with the 
ultimate aim to reduce the cost of healthcare 
by diagnosing disease early. “Boston, San 
Francisco, Silicon Valley, San Diego Cambridge, 
what they all have in common is they do have a 
collaborative culture, across the whole city, and, 
and that's what I like about Shanghai. It is very 
open to collaborations across the city,” he said.

The project that iHuman is working on, imaging 
across the scales, is a perfect one to be based 
in Zhangjiang Hi-Tech Park. “The resources 
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and collaborations are ideal and they all are in 
Shanghai, so that makes it the perfect place to do 
this work. Shanghai feels a lot like Silicon Valley 
in the nineteen seventies between Stanford and 
the early dawn of the computer industry,” he 
said.

It’s not just academia and students that reap the 
benefits of easy connection with Zhangjiang 
companies. Companies benefit a great deal from 
connecting with the ShanghaiTech community. 
Xia Zijun, a senior technologist at Suez, a water 
treatment company based in Zhangjiang, said 
the Industry Engagement program has helped 
her company match with the best internship and 
job candidates. “Back when I was working at an 
MNC, it was much easier to attract internship 
candidates, but our company is not as famous 
so students aren’t so familiar with what we do,” 
she said. “At first the students have no idea how 
their studies could be related to the work we do 
in water treatment, but after they visit us, they 
expand their understanding and they can begin 
to imagine how what they’re learning can be 
applied to what we are doing. Last year after 
the industry engagement program, we had two 
excellent students from ShanghaiTech join us as 
interns.”

Xiang Bin, a former project team leader and 
lab head at Novartis who is now founder of 
CommBio Therapeutics, a drug discovery start-
up in Zhangjiang, said he has benefited a great 

deal from collaborating with ShanghaiTech as 
an industry mentor. Each trimester, he attends 
several activities with students on campus, and 
also gives advice or meets students who are 
interested in his work. 

Interacting with the students is a rewarding 
experience for him, not just because he can share 
his wealth of experience. “Sometimes they also 
inspire me. They are really open minded and 
exposed to different knowledge. Sometimes they 
have brilliant ideas that can help me shape my 
thinking on a project,” he said.

Xiang, who has benefited from the support from 
mentors at every stage in his career, enjoys 
this opportunity to give back. “I see this as 
an opportunity to get connected and share my 
views with students. If I can pass on some of 
my knowledge and experience to inspire more 
people to enter the biopharma industry, it’s worth 
it,” Xiang said. 

These types of interactions, whether one-
on-one mentoring, site visits, or research 
collaborations, are what make ShanghaiTech 
such an exciting place to study and work. The 
university’s location in Zhangjiang makes all 
this possible, but it is the people - the students, 
faculty, staff and researchers building these 
dynamic exchanges - who truly are responsible 
for creating this energetic environment.
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Recently, a team of international researchers led 
by SPST Adjunct Professor Chen Yulin made a 
breakthrough in the search for new topological 
quantum materials and discovered a magnetic 
Weyl semimetal phase in a ferromagnetic 
compound  Co 3Sn 2S 2.  The i r  work  t i t l ed 
“Magnetic Weyl semimetal phase in a Kagomé 
crystal” was published online in Science on 
Friday, Sept 20th.

The past decade has seen exciting progress in 
the field of topological quantum materials, in 
that relativistic phenomena can be achieved 
in easily available table top materials, and 
the principles of topology can be used for the 
discovery of materials with exotic physical 
properties. A recent example of such materials 
is the Weyl semimetal (WSM), which hosts 
emergent pairs of linearly dispersing bulk 
Weyl fermions and unique surface Fermi-arcs 
(SFAs) that connect the Weyl points of opposite 
chirality. The unusual electronic structures of 
WSMs can give rise to many unusual physical 
phenomena (as will be discussed below), and 
even inspire theoretical progress as well as new 
spintronic applications. 

In solids, WSMs can exist in crystals that 
break the time reversal symmetry (TRS) or 

inversion symmetry (IS). Compared to the 
IS-breaking WSMs discovered in 2015, 

the TRS-breaking WSMs provide a 
playground for the interplay 

between magnetism, electron correlation and 
topological electronic structures, which can 
give rise to rich exotic quantum states ranging 
from quantum anomalous Hall effect to Axion 
insulators. Furthermore, TRS-breaking WSMs 
have other preferred properties. For example, 
chiral anomaly is easier to observe in materials 
that have exactly two Weyl points, which is 
possible only in TRS-breaking WSMs; by 
preserving the IS, the energies of a pair of Weyl 
points in a TRS-breaking WSM are required to 
be the same, making it possible to realize the 
true nodal WSM phase when the Fermi energy 
coincides with the Weyl nodes; and finally, 
the TRS-breaking WSMs are attractive for 
spintronics applications, as the enhanced Berry 
curvature, together with its intrinsic magnetism, 
may lead to unusually large anomalous Hall 
conductivity and the anomalous Hall angle. 

However, despite the many proposed candidates 
starting from 2011, unambiguous experimental 
confirmation of TRS-breaking WSM remains 
challenging. Recently, thanks to an international 
collaboration between ShanghaiTech University, 
Max-Planck Institutes and Oxford University, 
the TRS-breaking, or magnetic WSM were 
finally discovered in a Kagomé crystal Co3Sn2S2. 
The international team used angle-resolved 
photoemission spectroscopy (ARPES) to 
systematically study the electronic structures of 
single-crystal Co3Sn2S2, and successfully 
observed both characteristic 

Breakthrough Leads to Discovery 
of Magnetic Weyl Semimetal
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electronic signatures of a WSM: the bulk Weyl 
fermions and the SFAs in its ferromagnetic 
phase. This finding, further supported by the 
excellent agreement with ab initio calculations, 
unambiguously confirms the TRS-breaking WSM 

phase in Co3Sn2S2, which not only helps explains 
its exotic physical properties, but also provides a 
new platform for potential applications.

 

Discovery of magnetic WSM in Co3Sn2S2. (A) Exotic neighboring states of the magnetic WSM can be 
achieved by tuning parameters such as magnetism, thickness, and electron correlation. (B) A Dirac 
fermion (DP) can be split into a pair of Weyl points with opposite chirality (marked as WP+ and WP-) 
by breaking TRS or IS. The two Weyl points are connected by the SFA formed by the topological surface 
states (TSSs). (C) Schematic of distribution and configuration of the Weyl points and SFAs. (D) Comparison 
of (i) the calculated Fermi surface (FS) from both bulk and surface states and (ii) the experimental FS. 
(E) Comparison of the dispersions from (i) calculated TSS and (ii) the experimental TSS. (F) (i) 3D ARPES 
spectra intensity plot with Weyl points (marked by green arrows). (ii) The measured band shows a linear 
dispersion across the Weyl point, agreeing well with the calculations (red curves overlaid).

More details of the work and full text of the work can be found online at: https://science.
sciencemag.org/content/365/6459/1282.full
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African Swine Fever Virus 
Structure Unveiled 
SIAIS Principal Investigator Dr. Rao Zihe and 
his team recently unveiled the 3-dimensional 
structure of the African swine fever (ASF) 
virus, a giant and complex virus which causes 
a contagious and lethal swine disease all over 
the world. The study, entitled ‘Architecture of 
African swine fever virus and implications for 
viral assembly,’ was published in Science on Oct 
17th.  

Since first described in Kenya in 1921, ASF 
virus has spread through many countries 
including China. Without vaccine or effective 
t rea tment  ava i lab le ,  the  ASF v i rus  has 
caused huge economic losses worldwide. 
The 3-dimensional structure of the ASF virus 

sheds light on the mechanism of the disease 
and subsequently provides clues for vaccine 
development. 

In this work, the research team constructed the 
ASF virus capsid structure up to 4.1-angstroms, 
using the cryo-electron microscopy (EM) 
method. The structure includes five layers: the 
nucleoid, the core shell, an inner lipid envelope, 
an icosahedral protein capsid, and an external 
envelop. With a diameter of 260-300 nm, 10 
times longer than that of the hepatitis A virus, the 
ASF virus structure built from 17280 proteins, 
is the largest among virus structures solved by 
Chinese scientists. 

 The architecture of African swine fever virus
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African Swine Fever Virus 
Structure Unveiled 

Due to its large size, the structure is significantly 
more complicated with the ASF virus than 
with other viruses, requiring a large amount 
of high-resolution EM data. The access for 
cryo-EM instrument became a bottleneck at 
first. Considering that the ASF virus study was 
of urgent need in our country, ShanghaiTech 
University provided full support to the study, 
granting Dr. Rao’s team special access to the 
Bio-Electron Microscopy Facility from February 
to May of 2019 during the facility’s trial 
operation. The team spent four months at the 
facility collecting cryo-EM data, which is almost 
impossible to do at any other EM facilities. 
With this support, Dr. Rao’s team effectively 
collected over 100 TB of cryo-EM data with 
over 70,000 high-quality images, from which 
the 3-dimentional structure was successfully 
constructed. The support from the Bio-Electron 
Microscopy Facility was vital and crucial to the 
team’s successful accomplishment of the ASF 
virus structure. 

The Bio-Electron Microscopy Facility was 
implemented in August 2018 and opened for trial 
operation in December 2018, to meet the needs 
of researchers for electron microscopy. It has 
now become one of the most advanced electron 
microscopy facilities in China. The facility 
currently houses five electron microscopes, 
including two Talos 120C, one medium Arctica 
(200kv) and two Titan Krios (300kv). It also 
provides sample preparation instruments, 
including CLEM CorrSight, High Pressure 
Freezing, cryo-ultramicrotomy, and GPU-based 
high-performance computing cluster resources, 
to provide comprehensive support for cryo-EM 
data collection, storage and analysis. 

With state-of-the-art cryo-EM instrumentations, 
the Bio-Electron Microscopy Facility provides 
researchers access to cutting-edge technology 

for high resolution imaging of subcellular and 
biological macromolecules. As a key component 
of  the public  service platform, the Bio-
Electron Microscopy Facility will serve users 
from academia, healthcare as well as industry, 
accelerating the development of biomedical 
research, drug discovery and technology transfer. 

 

The Bio-Electron Microscopy Facility 
In the picture: Titan Krios (300kv) electron microscopy

The study was delivered jointly by Dr. Rao’s 
team and collaborators from the Institute of 
Biophysics of the Chinese Academy of Sciences 
(CAS), the Harbin Veterinary Research Institute 
of the Chinese Academy of Agricultural 
Sciences (CAAS), ShanghaiTech University and 
other institutes. The cryo-electron microscopy 
(EM) data collection in this study was conducted 
at the Bio-Electron Microscopy Facility of 
ShanghaiTech University.

Read more at: https://science.sciencemag.org/
content/early/2019/10/16/science.aaz1439.full
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Atomic-Level Electron Diffraction Unraveling 
Dynamics in Porous Organic Crystals

Covalent organic frameworks are 2D or 3D 
porous crystals built by organic molecules 
through covalent bonds. Due to the framework 
stability and accurate control at molecular-level, 
this type of material shows potential applications 
in gas adsorption/separation, energy storage and 
conversion, drug delivery and so on. Recently, 
a  collaborative work by SPST Assistant 
Professors Zhang Yuebiao and Ma Yanhang’s 
group reported atomic-level structural analysis 
of dynamics of a 3D COF, which was published 
as a supplementary cover story in Journal of the 
American Chemical Society. 

COFs are constructed by strong covalent bonds, 
which leads to the poor reversibility of crystal 
growth. The crystal growth and structural 
analysis are big challenges in this area. Recently, 
large single COF crystals have been synthesized 
using amine-exchange strategy, which allows 

for single crystal X-ray diffraction analysis. 
However, this strategy is still not widely applied 
to most of COFs with different linkages and 
topologies. Therefore, developing new methods 
for structural analysis of COF nanocrystals are 
important to understand the reaction mechanism 
and dynamics of frameworks. In previous 
work, Zhang Yuebiao and Wang Wei of Lan 
Zhou University reported the discovery and 
characterizations of guest-induced dynamics 
in 3D COFs, which opened the window for the 
study of dynamics in 3D COFs. 

Recently, Zhang Yuebiao’s group developed a 
new and simple strategy for synthesizing COFs. 
COF-300 crystals with highly crystallinity, 
uniform morphology and well dispersity were 
synthesized using this approach. The guest-
induced dynamics in COF-300 have been 
discovered using high-resolution powder XRD: 
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retraction after absorbing water and expansion 
after absorbing organic solvents. The flexibility 
of COF can be understood at the molecular 
level through Rietveld refinement against 
PXRD patterns. The understanding of guest-
host interaction and mechanism for framework 
f lex ib i l i ty  wi l l  p rovide 
meaningful  instruct ions 
for further design of new 
stimuli-responsive COFs.

Electron diffraction can 
be appl ied to  s t ructural 
analysis of nanocrystals 
due to its strong interaction 
with matters, which shows 
potential applications in 
structural biology, pharmacy 
a n d  m a t e r i a l s  s c i e n c e . 
However, due to various 
problems including electron-
beam sensitivity, sample 
dispersity and amorphous 
after losing guest molecules, 
the structural analysis of COFs at atomic 
level has been challenging. Ma Yanhang has 
rich experiences on the study of nanoporous 
materials using electron microscopes. By 
combining electron diffraction tomography 
(EDT) and high-resolution imaging, structures 
of some new COFs have been solved (Y. Liu,# 
and Y. Ma,# et al. Science 2016, 351, 365; JACS 
2017, 139, 13166; JACS 2018, 140, 16015; 
JACS 2019, 141, 677). However, previously the 
resolution of EDT data has been limited by 2 Å. 
In this study, electron diffraction with resolution 
better than 0.9 A was collected by optimizing 
experimental parameters at cryo-condition, as a 
result of which all of the non-hydrogen atoms 
can be located in the ab initio structure solution. 
Moreover, water molecules have been fixed 
inside the COF-300 channel by fast freezing 

process. 3D ED data with resolution better than 
0.8 resolution was collected using cryo-transfer 
holder and optimized data collection strategy. 
As a result, the positions of guest molecules 
were located inside the framework. Due to the 
high vacuum in TEM, organic solvents can be 

easily moved from the pores 
of COFs, which leads to 
disorder of COF framework 
and usually obtaining of 
poor quali ty data.  After 
many tries, our team filled 
t h e  C O F - 3 0 0  c h a n n e l s 
using polymers through in-
situ polymerization, which 
give 1.5 Å resolution ED 
da t a .  Th i s  work  makes 
the  s tudy of  gues t -hos t 
interaction in COFs possible 
using electron diffraction 
technique and also provides 
a new method for studying 
materials absorbing water 

and explain the absorbing mechanism. 

This work has been published in JACS and 
selected as one of three supplementary covers. 
Mr. Sun Tu and Mrs. Wei Lei are co-first authors, 
Mr. Chen Yichong is one of co-authors. Zhang 
Yuebiao and Ma Yanhang are co-corresponding 
authors. ShanghaiTech University is the only 
corresponding institution. We thank Professor 
Osamu Terasaki, Professor Peter Oleynikov 
and other SPST faculty for their great support. 
Professor Liu Chong and Dr. Luo Feng provided 
great support on the preparation of cryo-samples. 
Professor Chia-Kuang Tsung gave many helpful 
suggestions. This work was supported by NSFC, 
NSFC-Brics project, Shanghai Municipality and 
the Young Elite Scientist Sponsorship Program 
by CAST.     
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Figure 1. (a) The three structural segments correspond to the potential diagrams of the three phases respectively shown the 
geometric deformations of the tetrahedron center and the building unit (-Ph- N =C-Ph-C=N-Ph-). This suggests that the phase 
transition is due to the rotation of imine bonds rather than mechanical stretching. (b) The structure of the hydrated phase clearly 
reveals the interaction between the guest and the frame.

Figure 2. Atomic-level characterization of dynamics through electron diffraction tomography illustrated by COF-300 with single 
crystals at only micrometer size. The TEM images of the single crystals and the EDT data projected along the [100] or [010] 
direction for the activated phase COF-300-V with routine holder (a, b). With cryo-holder the resolution of electron diffraction data 
has been significantly improved (c, d). The TEM images of the single crystal for hydrated phase shows a small amount of vitrified 
ice around the crystal and electron diffraction images show ice diffraction rings (e, f). The aspect ratio of the crystal for COF-300-
PMMA phase is significantly smaller than that of the other two phases (g and h).
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Novel AAV Vector 
May Lead to Improved 
Cochlear Therapy 

On August 19th,  an article by a research 
group led by iHuman Institute and SLST 
Assistant Professor Zhong Guisheng, working 
with collaborators Southeast  Universi ty 
Professor Chai Renjie and Fudan University 
Professor Li Huawei, was published in Nature 
Communications, entitled ‘AAV-ie enables 
safe and efficient gene transfer to inner ear 
cells.’ The researchers identified a novel adeno-
associated virus (AAV) vector, AAV-ie, which 
can transduce the cochlear supporting cells 
(SCs) with high efficiency, representing a vast 
improvement over conventional AAV serotypes. 
Furthermore, after AAV-ie-mediated transfer of 
the Atoh1 gene, many SCs trans-differentiated 
into new HCs. These results suggest that AAV-
ie is a useful tool for cochlear gene therapy 
and for investigating the mechanism of HC 
regeneration.

Hearing loss, one of the most common sensory 
disorders, affects over 6.8% of the world’s 
population (approximately 500 million people). 

Recently, AAV mediated gene therapy has 
emerged as a possible and promising strategy 
for the treatment of hearing loss.

Both hair cells (HCs) and supporting cells 
(SCs) in the cochlea can be targeted for AAV 
mediated gene therapy. Half of the cases of 
sensorineural hearing loss are due to genetic 
mutations in HCs and SCs. Some key deafness 
genes mainly express and have functions in the 
SCs, such as GJB2. Moreover, recent studies 
have shown that SCs are promising inner ear 
progenitors from which HCs can be regenerated. 
Thus, SCs are important potential targets for 
gene therapy, not only for correcting genetic 
hearing defects but also for HC regeneration. 
However, conventional AAV serotypes have 
been evaluated in the cochlea and all those 
tested showed low transduction ratio in SCs.

Here, Zhong Guisheng’s group designs an AAV 
variant named AAV-ie, for gene delivery in the 
mouse cochlea. Ex vivo transduction of mouse 
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organotypic explants shows that 
AAV-ie can infect nearly 90% 
of the SCs. In vivo experiments 
show that after RWM injection 
of these AAVs into the cochlea, 
AAV-ie transduces SCs with 
significantly higher efficiency 
than other AAV serotypes (Fig. 1). 

Round window membrane (RWM) 
injection of AAV-ie is safe, as 
indicated by well-preserved HCs 
and hearing function. Further, 
after delivering Atoh1 gene into 
mouse cochlea by AAV-ie, many 
new HCs are generated, indicating 
the potential of the AAV-ie vector 
for HC regeneration (Fig. 2).

Dr. Tan Fangzhi, Dr. Chu Cenfeng, Dr. Qi Jieyu and Dr. Li Wenyan are co-first authors. Assistant 
Professor ZhongGuisheng, Professor Chai Renjie, Professor Li Huawei and Dr. Tan Fangzhi are the co-
corresponding authors.

Read more at: https://www.nature.com/articles/s41467-019-11687-8

Fig. 1.  AAV-ie infects cochlear supporting cells with high efficiency

Fig. 2.  AAV-ie-Atoh1 induces new hair cells (HCs) in vivo 
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Mechanism Advances 
Fight Against TB-Drug 

Resistance
On August 29th, a study led by a collaboration 
between ShanghaiTech Adjunct Professor Rao 
Zihe and SLST Adjunct Professor and CAS 
Institute of Biophysics Hu Junjie’s group was 
published online in Nature Communications. In 
the research article, “Mycobacterial dynamin-
like protein IniA mediates membrane fission,” 
they reported the crystal structure of IniA, an 
isoniazid inducible protein, which folds like 
a bacterial dynamin-like protein and mediates 
membrane fission. This work revealed a novel 
mechanism of IniA-mediated drug resistance, 
which has important guiding significance 
for solving the drug resistance problem of 
tuberculosis (TB).

Tuberculosis is a fatal infectious disease caused 
by Mycobacterium tuberculosis (Mtb) which 
humans have been fighting for more than 150 
years. Since the development of anti-TB drugs 
such as streptomycin, pyrazinamide, isoniazid, 
ethambutol and rifampicin in the middle of last 
century, the threat of tuberculosis has finally 
been able to be controlled. However, one-third 
of the world’s population is infected with Mtb, 
with large numbers of new cases and deaths 
annually. More seriously, drug-resistant TB 
has emerged during drug usage for the past 
fifty years and some cases are hard to cure. 
Therefore, it is particularly urgent to find ways 
to solve the drug resistance problem.

IniA is an important isoniazid inducible protein 

in Mycobacteria, relating to the drug resistance 
of isoniazid and ethambutol. But its structure, 
function and mechanism for drug resistance 
remain to be illustrated. In this study, the 
researchers solved the crystal structures of 
Mycobacterium smegmatis IniA in the apo and 
GTP bound states. The structures reveal that 
IniA folds as a bacterial dynamin-like protein 
(BDLP) with a canonical GTPase domain 
followed by two helix-bundles (HBs), named 
Neck and Trunk. The distal end of its Trunk 
domain exists as a lipid-interacting (LI) loop, 
which binds to negatively charged lipids for 
membrane attachment. IniA does not form 
detectable nucleotide-dependent dimers in 
solution. However, lipid tethering indicates 
nucleotide-independent association of IniA on 
the membrane. Further biochemical experiments 
show that IniA deforms membranes and exhibits 
GTP-hydrolyzing dependent membrane fission. 
The molecular activity of BDLP family has 
been controversial for a long time, because of 
its similarity with Mitofusion in mitochrondria 
on structure folding and phylogeny, the BDLPs 
have been thought to mediate membrane fusion. 
This work now clearly elucidates the ability of 
BDLP in membrane fission rather than fusion.

Although progress has been made in structural 
studies of BDLPs, their physiological functions 
have still puzzled researchers. Isoniazid and 
ethambutol are known to inhibit mycobacterial 
cell wall synthesis; the plasma membrane 
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will lose protection of cell wall and become 
uns tab le  and  eas i ly  wounded  when the 
pathogen is exposed under the drug. This work 
finally confirms that IniA plays a role in cell 
membrane repair by attaching to membrane 
and mediating fission in the compromised areas 
(possibly endocytosis), thus contributing to the 
maintenance of plasma membrane integrity and 
increasing the viability of the pathogen under 
the stress of antibiotics. These findings are 
the first to unveil the mystery of IniA protein 
and provides new clues for solving the drug 
resistance problem of tuberculosis.

Professor Rao Zihe’s group has long been 
committed to the structural biology study of 
pathogens of new and recurrent infectious 
diseases in China. This paper is another 
important research achievement for his group 
in the field of anti-tuberculosis. ShanghaiTech 

University PhD student Wang Manfu and Nankai 
University PhD graduate Guo Xiangyang are the 
co-first authors of this article. SIAIS Research 
Associate Professor Li Jun and Institute of 
Biophysics Professor Hu Junjie are the co-
corresponding authors. SIAIS Research Associate 
Professor Yang Xiuna and SIAIS Research 
Associate Professor Zhang Bing also contributed 
to this work. ShanghaiTech University is the first 
affiliated institution. This work was supported 
by grants from the Strategic Priority Research 
Program of the Chinese Academy of Sciences, 
the National Key Research and Development 
Program, the State Key Development Program 
for Basic Research of the Ministry of Science 
and Technology of China (973 project), National 
Natural Science Foundation and the Strategic 
Priority Research Program (Pilot study) of the 
Chinese Academy of Sciences.

 

(a) Scheme showing the domains of IniA. (b) Overall structure of IniA. (c) SMrTs assay showing fission activity of IniA.

Read more at:  https://www.nature.com/articles/s41467-019-11860-z
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Four papers from SIST were accepted by 
International Conference on Computer Vision 
(ICCV) 2019. Among them, two papers came 
from Associate Professor He Xuming’s research 
group, one paper came from Associate Professor 
Gao Shenghua’s research group and one paper 
from Professor Yu Jingyi’s research group. 

The International Conference on Computer 
Vision (ICCV) is one of the highest-level 
international academic conferences in the 
field of computer vision. It is organized by the 
IEEE (Institute of Electrical and Electronics 
Engineers) and held every two years worldwide. 
This year, ICCV 2019 received a total of 4,350 
paper submissions, and only 1050 papers were 
accepted. The acceptance rate was 24%, of 
which 850 were poster and 200 were oral.

Two papers were accepted from Associate 
Professor He Xuming’s research group. The 
article “Pose-aware Multi-level Feature Network 
for Human Object Interaction Detection” 
proposes a novel human-object interaction 
detection model. Reasoning human object 
interactions is a core problem in human-
centric scene understanding and detecting such 
relations poses a unique challenge to vision 
systems due to large variations in human-object 
configurations, multiple co-occurring relation 

Top Conference Highlights Latest 
Research in Computer Vision

instances and subtle visual difference between 
relation categories. To address those challenges, 
the researchers propose a multi-level relation 
detection strategy that utilizes human pose 
cues to capture global spatial configurations 
of relations and as an attention mechanism 
to dynamically zoom into relevant regions at 
human part level. Specifically, the scientists 
developed a multi-branch deep network to learn 
a pose-augmented relation representation at 
three semantic levels, incorporating interaction 
context, object features and detailed semantic 
part cues. “As a result, our approach is capable 
of generating robust predictions on fine-grained 
human object interactions with interpretable 
outputs. Extensive experimental evaluations 
on public benchmarks show that our model 
outperforms prior methods by a considerable 
margin, demonstrating its efficacy in handling 
complex scenes.” according to Dr. He.
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The work was only one of 4% of oral presentations accepted by the conference. Master’s degree student 
Wan Bo and PhD student Zhou Desen were the first authors of the paper, and Dr. He Xuming is the 
corresponding author.

Figure 1. Overview of our framework: For a pair of human-object proposals and related human pose, Backbone Module 
aims to prepare convolution feature map and Spatial Configuration Map (SCM). Holistic Module generates object-level 
features and Zoom-in Module captures part-level features. Finally, Fusion Module combines object-level and part-level 
cues to predict final scores for HOI categories

Figure 2. The structure of holistic module and zoom-in module. Holistic module includes human, object, union and spatial 
branches. Zoom-in module uses human part information and attention mechanism to capture more details

“Dynamic Context Correspondence Network for Semantic Alignment,” studies semantic alignment tasks 
in order to find dense correspondence between different objects belonging to the same category. The 
goal of this work is to combine global semantic contexts in a flexible way to overcome the limitations 
of previous work relying on local semantic representations. This work first proposes a context-aware 
semantic representation that combines spatial layout to make a powerful distinction for local ambiguity. 
Then, the paper proposes a dynamic fusion strategy based on attention mechanism, which combines the 
advantages of local and contextual features by combining semantic cues from multiple scales. The article 
demonstrates its proposed strategy by designing an end-to-end learnable deep network called Dynamic 
Context Correspondence Network (DCCNet). In order to train the network, the article uses multiple 
auxiliary task losses to improve the efficiency of the weak supervised learning process. Master’s degree 
student Huang Shuaiyi is the first author of the paper, and Dr. He Xuming is the corresponding author.
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Figure 3. Overview of DCCNet. The proposed DCCNet consists of three main modules: a spatial context encoder, a 
correlaton network and a dynamic fusion network, which are used to produce a fused correlation map

Figure 4. Overview of Spatial Context Encoder. Spatial context encoder generates context-aware features from local conv 
features

These two scientific research results were supported by Shanghai NSF Grant (No. 18ZR1425100) and 
NSFC Grant (No. 61703195).

One paper was received from Associate Professor Gao Shenghua’s research group. “Liquid Warping GAN: 
A Unified Framework for Human Motion Imitation, Appearance Transfer and Novel View Synthesis” 
proposes a unified framework for tasks of human motion imitation, appearance transfer, and novel view 
synthesis. It contains three parts, Body Mesh Recovery, Flow Transformation, and Generative Adversarial 
Network. As human motion imitation, for example, the Body Mesh Recovery firstly estimates the 3D body 
mesh of the source image (B) and the reference image (A) and consequently extracts the visible textures 
of the source image (B). Then, a rendered synthetic human image is composed of the shape parameters 
and textures of the source image (B) and the pose parameters of the reference image (A). The rendered 
synthetic human image is not realistic-looking because it only contains the nude body mesh (without the 
mesh of hair and clothes) and the visible textures. To solve these problems, at the last stage, a Generative 
Adversarial Network (GAN) is used to refine the rendered synthetic human image and make it more 
realistic-looking. This work was completed under a collaboration of Associate Professor Gao Shenghua 
with researchers Ma Lin and Luo Wenhan at Tencent’s AI Lab. Dr. Gao Shenghua’s PhD student Liu Wen 
and Master’s degree student Piao Zhixin share an equal contribution.
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Figure 5. The whole training pipeline. It contains three parts, (a) Body Mesh Recovery, (b) Flow Transformation Computation, 
and (c) Generative Adversarial Network (GAN).

One paper was received from Professor Yu Jingyi’s research group.  “Photo-Realistic Facial Details Synthesis 
from Single Image” presents a single-image 3D facial synthesis technique that can handle challenging facial 
expressions while recovering fine geometric details. This technique employs expression analysis for proxy 
face geometry generation and combines supervised and unsupervised learning for facial detail synthesis. On 
proxy generation, this work conducts emotion prediction to determine a new expression-informed proxy. On 
detail synthesis, they present a Deep Facial Detail Net (DFDN) based on Conditional Generative Adversarial 
Net (CGAN) that employs both geometry and appearance loss functions. For geometry, they capture 366 
high-quality 3D scans from 122 different subjects under three facial expressions. For appearance, they 
use additional 163K in-the-wild face images and apply image-based rendering to accommodate lighting 
variations. Comprehensive experiments demonstrate that this framework can produce high-quality 3D faces 
with realistic details under challenging facial expressions.

The work was accepted as an oral presentation. Students Chen Anpei and Chen Zhang are the first authors of 
the paper, and Professor Yu Jingyi is the corresponding author. 

Figure 6. Algorithm processing pipeline. Top: training stage for (a) emotion-driven proxy generation and (b) facial detail 
synthesis. Bottom: testing stage for an input image.
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Novel ANOVA Bayesian Inference 
for High Dimensional Inverse 
Problems Proposed

SIST Assistant Professor Liao Qifeng’s group 
recent ly  proposed a  novel  ANOVA based 
model reduction method for high-dimensional 
Bayesian inferences, which was published in 
Journal of Computational Physics with the 
t i t le  of  “An adaptive 
reduced basis ANOVA 
m e t h o d  f o r  h i g h -
dimensional Bayesian 
i n v e r s e  p r o b l e m s . ” 
This work provides an 
e ff i c i en t  me thod  fo r 
the challenging high-
dimensional Bayesian 
inverse problems. 

I n  B a y e s i a n  i n v e r s e 
problems sampling the 
posterior distribution 
is often a challenging 
t a s k  w h e n  t h e 
u n d e r l y i n g  m o d e l s 
a r e  c o m p u t a t i o n a l l y 
intensive. To this end, 
surrogates or reduced 
models are often used 
to accelerate the computation. However, in many 
practical problems, the parameter of interest can 
be of high dimensionality, which renders standard 
model reduction techniques infeasible. This work 
presents an approach that employs the ANOVA 

decomposition method to reduce the model with 
respect to the unknown parameters, and the 
reduced basis method to reduce the model with 
respect to the physical parameters. Moreover, 
this work provides an adaptive scheme within 

the MCMC iterations, 
to perform the ANOVA 
decomposi t ion  wi th 
respect to the posterior 
d i s t r i b u t i o n .  Wi t h 
numerical examples, 
this work demonstrates 
that the proposed model 
reduction method can 
signif icantly reduce 
the computational cost 
of  Bayesian inverse 
problems (see Figure), 
w i thou t  s ac r i f i c ing 
much accuracy. 

This work was carried 
out  in collaborat ion 
wi th  the  Univers i ty 
of Liverpool.  It was 
financially supported by 

Natural Science Foundation of China.  

Read more at: https://www.sciencedirect.com/
science/article/pii/S002199911930467X

Inference results obtained through Finite Element Analysis & ANOVA
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Improved Battery Equalization 
Scheme Promises Higher Efficiency

SIST Assistant Professor Wang Haoyu’s group from 
CiPES proposed a novel LLC-based, highly efficient 
hybrid hierarchical equalization structure for series-
connected battery strings. The paper, titled “An 
LLC Based Highly Efficient S2M and C2C Hybrid 
Hierarchical Battery Equalizer,” was published in 
IEEE Transactions on Power Electronics. Compared 
with traditional equalization techniques, the proposed 
hybrid structure achieves a good compromise among 
efficiency, components count, energy-flow-path length, 
and circuit extendibility. 

Over the past decade, eco-friendly plug-in electric 
vehicles have drawn broad attention in industry and 
academia. In high-voltage and high-power electric 
vehicle energy storage systems, it 
is necessary to connect low-voltage 
lithium-ion batteries in series. 
Due to the variance among battery 
cells, series-connected battery 
string suffers from overcharge and 
over depletion problems. Those 
issues are hazardous and severely 
limit the available capacity and 
battery lifetime. Currently, most 
of the commercial solutions utilize 
passive equalization: the excess 
charge is converted into heat via 
resistors, which is blamed for low 
efficiency and heat management 
issues. 

Fig 1. Detailed schematic of the proposed battery 
equalizer with 8 cells

Fig 2. Photo of the experiment setup
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Fig 3. Voltages of battery string during the balancing process

Fig 4. Photo of the first author: Peng Faxiang

To improve the situation, Professor Wang Haoyu’s group proposed an energy-efficient hybrid hierarchical 
battery equalization structure. The hybrid design methodology is utilized to configure a cell-to-cell and 
string-to-module hierarchical equalization structure. Meanwhile, the circuit parameters of each balancing 
level are optimized, which achieves the high efficiency, short energy-flow-path length, and less component 
count. Compared with the traditional equalization techniques, this method optimizes efficiency, component 
count, energy-flow-path length, and circuit extendibility. This ensures the proposed method fits the 
application of battery balancing with a long battery string.

This work was carried out at ShanghaiTech University. Master’s degree student Peng Faxiang is the first 
author, Dr. Wang is the corresponding author and master’s degree student Wei Zhengqi is the co-author. 
ShanghaiTech University is the first 
accredited organization. This work was 
financially supported by the Natural 
Science Foundation of China.

Read more at: https://ieeexplore.ieee.org/
document/8873627 
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With graph attention mechanism, a ShanghaiTech 
team created an explainable artificial intelligence 
(AI) molecular representation method that can help 
medicinal chemists gain chemical insights from 
relevant drug discovery data directly.

Hunting for chemicals with favorable pharmacological, 
toxicological, and pharmacokinetic properties 
remains a formidable challenge for drug discovery. 

To date, over 5000 molecular descriptors 
have been designed to characterize chemical 
meaning. The conventional machine learning 
approaches for QSAR/QSPR have revolved 
around feature engineering for these molecular 
descriptors, in which the goal is to select a 
subset of the relevant descriptors for use in 
model construction. Feature engineering is 

AI a Useful Tool for Obtaining 
Chemical Insights from Drug 
Discovery Data 
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time-consuming and often not generalizable. 
Deep learning provides us with powerful tools 
to build predictive models that are appropriate 
for the increasing amounts of data, but the gap 
between what these neural networks learn and 
what human beings comprehend is growing. 
Moreover, this gap (due to the “black box” 
nature of deep learning models) may induce 
distrust and restrict deep learning applications 
in practice.

A ShanghaiTech team developed an artificial 
intelligence for molecular representation that 
helps medicinal chemists gain chemical insights 
from data (Image credit: Xiong Zhaoping)

A joint team from ShanghaiTech and Shanghai 
Institute of Materia Medica of CAS recently 
approached this challenge by developing an AI 
molecular representation that is interpretable, 
and may help medicinal chemists gain chemical 
insights from discovery data directly.

Called Attentive FP, this new molecular 
representation uses a graph attention mechanism 
to learn from relevant drug discovery related 
data. It achieves state-of-the-art predictive 
performances on a variety of data sets, and 
what it learns is interpretable via feature 
visualization. The results suggest that Attentive 
FP automatically learns nonlocal intramolecular 
interactions from specified tasks, such as 
chemical environment and aromaticity.

“Efficient medicinal chemistry relies on 
associative reasoning and pattern recognition 
from molecular structures,” said 
J i a n g  H u a l i a n g , 

professor of Shanghai Institute of Advanced 
Immunological Studies, “However, the use of 
empirical “drug-likeness” rules and “privileged” 
chemical (sub)structures is failing because the 
low-hanging fruit has become scarcer, which 
calls for more powerful molecular representation 
methods. Explainable AI is helpful to achieve 
accuracy as well as interpretability.”

Jiang says the research, selected as a cover story 
and online article on August 13th in Journal 
of Medicinal Chemistry, is an important step 
toward that ambitious goal by using explainable 
AI.

Other ShanghaiTech co-authors include graduate 
students Xiong Zhaoping and Liu Xiaohong. 
Funding for the research was provided by the 
National Natural Science Foundation of China.

This article originally appeared in Journal of 
Medicinal Chemistry.

Read more at: https://pubs.acs.org/doi/10.1021/
acs.jmedchem.9b00959 
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High-Res Map Explains 
spCas9- DNA Interaction

Research teams led by Assistant Professor Sun 
Bo from SLST and Professor Shen Bin from 
Nanjing Medical University have completed a 
high-resolution quantitative map of Cas9/sgRNA/
DNA interactions. On November 13th, 2019, their 
study was published as a research article entitled, 
“The post-PAM interaction of RNA-guided 

spCas9 with DNA dictates its target binding and 
dissociation,” in the journal Science Advances.

CRISPR-Cas imparts bacteria and archaea with 
adaptive immunity against invasive viruses and 
plasmids. Due to the simplicity and specificity 
of programmable DNA recognition and cleavage 

Experimental configuration for single-molecule unzipping experiments and 
spCas9-sgRNA-DNA interaction mapping
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by spCas9, it has been widely repurposed for 
genome editing, transcriptional perturbation 
and genomic imaging in various organism. 
Increasing its fidelity and minimizing off-target 
cleavage to ensure its efficient application in 
medicine and biology have been the focus of 
considerable research efforts. 

T h e s e  i m p r o v e m e n t s  d e m a n d  a  c l e a r 
understanding of the interplay between spCas9 
and DNA. Both biochemical and structural 
studies have shown that the nuclease activity of 
spCas9/sgRNA requires PAM recognition, DNA 
duplex bending and unwinding, almost complete 
RNA-DNA complementarity and subsequent 
subdomain conformational rearrangement. All 
these prerequisites are largely dictated by the 
critical and specific interactions of Cas9 with 
the target DNA. Thus, information about these 
interactions would aid in the understanding 
of the specificity of Cas9 in DNA targeting 
and cleavage and the development of Cas9 
derivatives.

Using s ingle-molecule  opt ica l  t rapping 
technique, Dr. Sun and colleagues probed Cas9/
sgRNA/DNA interactions along the DNA 

sequence and found two stable interactions 
f lanking the protospacer  adjacent  motif 
(PAM). Unexpectedly, one of them is located 
approximately 14 base pairs downstream of the 
PAM (post-PAM interaction), which is beyond 
the apparent footprint of Cas9 on DNA. Loss 
or occupation of this interaction site on DNA 
impairs Cas9 binding and cleavage. Consistently, 
a downstream helicase could readily displace 
DNA-bound Cas9 by disrupting this relatively 
weak post-PAM interaction. This work identifies 
a critical interaction of Cas9 with DNA that 
dictates its binding and dissociation, suggesting 
a distinct strategy to modulate Cas9 activity. 

This work was supported by the National 
Key R&D Program of China, Natural Science 
Foundat ion of  Shanghai ,  ShanghaiTech 
University Startup funding, the National Science 
Fund for Excellent Young Scholars, the Science 
Foundation for Distinguished Young Scholars 
of Jiangsu Province, and the National Natural 
Science Foundation of China.

Read more at: https://advances.sciencemag.org/
content/5/11/eaaw9807
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Study Explores Relationship 
Between Economic Development 
and Inequality
Since society began to industrialize, the 
interaction between economic growth and 
inequality has raised challenging questions. In 
the past few decades, inequality has been rising 
in almost all parts of the globe. Does economic 
development inevitably lead to inequality? A 
study by SEM Assistant Professor Yang Xiyi 
and her coauthors found that China’s industrial 
clustering can simultaneously promote economic 
growth and reduce income inequality. This 
study, titled “Industrial Clustering, Growth and 
Inequality in China,” has been recently accepted 
by Journal of Economic Geography, a leading 
economics journal. 

Post-1970s economic reforms have transformed 
China from one of the poorest nations in the 
world into a major power. The emergence of 
industrial clusters in numerous towns, mostly 
along China’s coastal areas, is among the 
most striking developments of those reforms. 
However, along with China’s record-breaking 
growth came a rapid increase in inequality. 
China now has become one of the least equal 
economies in the world, a status that may 

threaten the country’s social stability and 
economic sustainability. How do industrial 
clusters interact with economic growth and 
inequality in China?

The researchers first developed a density-based 
index (DBI) to capture the unique features of 
Chinese clusters under various institutional 
restrictions. Based on this index, using panel 
regressions for the 2,800 Chinese counties 
from 1998-2007, they found that regions with 
industrial clusters, particularly entrepreneurial 
c lus ters ,  grow s ignif icant ly  fas ter  than 
others. More importantly, the presence of 
entrepreneurial clusters also substantially 
reduces local urban-rural income inequality, 
and this outcome is driven by rural residents’ 
increased incomes. 
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The mechanism for  reduced urban-rural 
inequal i ty  is  that  because cluster-based 
production usually decomposes the production 
of a particular good into many small steps, the 
technical and capital barriers to entry can be 
significantly reduced within clusters, and hence 
rural residents can easily participate in the 
production and even become entrepreneurs. One 
thing to be noted is that the reduced entry barrier 
due to decomposition isn’t only applicable in 
manufacturing, but also exists in service and 

even high-tech industries. By decomposing 
their business process, some big data companies 
such as Samasource can also outsource manual 
work to Kenya and India to lift people there 
out of poverty. Hence related research on 
production process innovation not only has 
theoretical value, but also has important policy 
implications.

Read more at: https://papers.ssrn.com/sol3/
papers.cfm?abstract_id=3159741

 

Figure 1. The income share of the top 10% individuals, 1980-2016

 

Figure 2. Decomposition and coordination of cashmere production in Puyuan Town, Zhejiang Province
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New BEable-GPS Database: 
A Valuable Resource for Disease-
Related Mutation Research
A study published in Genome Biology systematically compares a panel of BEs for the first time and 
BEable-GPS is the first database to profile the accessibility of BEs to target pathogenic SNVs. BEable-
GPS and its embedded toolsets will provide researchers a great resource for their experimental designs to 
model or correct disease-related mutations.

This study results from a collaboration between two teams: one led by Dr. Chen Jia from ShanghaiTech’s 
School of Life Science and Technology and another led by Dr. Yang Li from CAS Key Laboratory of 
Computational Biology, Shanghai Institute of Nutrition and Health of Chinese Academy of Sciences 

 In silico base editable landscape of pathogenic SNVs.
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(CAS). They systematically compare five 
representative BEs, including BE3, eBE-S3, 
BE4max, hA3A-eBE-Y130F and dCpf1-eBE 
for their editing efficiency and product purity 
at human pathogenic C-to-T sites. The results 
show that BE4max and hA3A-eBE-Y130F 
induce higher levels of editing efficiencies than 
other examined BEs and meanwhile, dCpf1-
eBE induces lowest levels of indels than other 
examined BEs. 

Cytosine Base editors (CBE), which combine 
APOBEC (apolipoprotein B mRNA editing 
enzyme, catalytic polypeptide-like)/AID with 
CRISPR/Cas proteins, have been developed 
to achieve programmable C-to-T changes in 
one-nucleotide level. Distinct to CRISPR/Cas 
system, BEs induce efficient base editing in 
target genomic sites without generation of DNA 
double-strand breaks (DSBs), which hold great 
potential to correct and create pathogenic single 
nucleotide variants (SNVs) for broad application 
in biomedical studies.

Since the first series of reported BEs, a number 
of new types of  BEs with different  Cas 
proteins, e.g., SpCas9 or dLbCpf1 and various 
deaminases, e.g. rat APOBEC1 (rA1) or human 
APOBEC3A (hA3A), have been developed to 
expand base editing scopes. However, these 
BEs haven’t been directly compared for their 
utility in creating or correcting pathogenic 
point mutations. More importantly, a database 
comprehensively cataloging pathogenic point 
mutations that can be corrected or created by 

different BEs has been lacking.

This incorporated study further profiles the 
accessibilities of twenty BEs to all reported 
human pathogenic-related T-to-C or C-to-T 
point mutations in silico, which revealed that 
about 94.34% of 17,077 pathogenic SNVs could 
be generated by at least one BE and 94.28% 
of 5,031 pathogenic T-to-C SNVs could be 
corrected by at least one BE. The authors further 
build a BEable-GPS (Base Editable prediction 
of Global Pathogenic SNVs) database (website: 
http://www.picb.ac.cn/rnomics/BEable-GPS) 
to profile the BE editable pathogenic SNVs and 
provide gRNA designs for pathogenic SNVs and 
genomic sites with its embedded toolsets. 

This study was supported by grants from 
National Natural Science of China, Ministry of 
Science and Technology, Chinese Academy of 
Sciences and ShanghaiTech University.

R e a d  m o r e  a t :  h t t p s : / / g e n o m e b i o l o g y.
biomedcentral.com/articles/10.1186/s13059-
019-1839-4
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Tumor Immunogenicity 
Score Impacts 

Immunotherapy Response

A tumor immunogenicity score (TIGS), was 
proposed by SLST Assistant Professor Liu 
Xuesong’s group. The study describing TIGS, 
a novel cancer immunotherapy biomarker, 
was published online in the journal eLife on 
November 26th. 

This  tumor immunogenici ty-based 
biomarker could guide the treatment to 
transform some immunotherapy non-
responsive tumors to immunotherapy 
responsive tumors. Stimulating antigen 
processing and presentation pathway 
could enhance tumor immunogenicity, 
and possibly cancer immunotherapy 
responsiveness.

Cancer Immunotherapy, represented 
by immune checkpoint inhibitors, is 
transforming cancer treatment. Immune 
checkpoint inhibitors, such as anti-PD1 
antibody, anti-PD-L1 antibody and anti-
CTLA-4 antibody, have successfully cured 
some late stage and originally thought 

to be incurable cancers, such as melanoma and 
lung cancer. However, less than 20% of patients 
show response to immune checkpoint inhibitors, 
and there is an unmet need for biomarkers that 
will identify patients more likely to respond to 
immunotherapy. 

Figure 1. TIGS predicts ICI immunotherapy clinical response

79  Research 

Figure 2. TIGS and predicted pan-cancer response rates 

to PD-1 inhibition

In order to explore the fundamental factors 
determining the clinical response to tumor 
i m m u n o t h e r a p y,  D r.  L i u  X u e s o n g  a n d 
colleagues put forward a hypothesis that the 
immunogenicity of tumor cells is the key 
factor determining whether tumors respond to 
immunotherapy, and the immunogenicity of 
tumors can be decomposed into two independent 
factors: “tumor antigenicity” and “antigen 
presentation ability.” 

Evidence has been provided to show that 
TIGS is  a  robust  pan-cancer  appl icable 
immunotherapy response prediction biomarker. 
TIGS show improved performance compared 
with currently known cancer immunotherapy 
response prediction biomarkers TMB, IFG, 
PD-L1, etc. (Figure 1). TIGS can also predict 
cancer immunotherapy objective response rate 
in various cancer types (Figure 2). 

Wang Shixiang, a fourth-year SLST graduate 
student, is the first author and Dr. Liu Xuesong 
is the corresponding author. Graduate students 
He Zaoke, Wang Xuan and Li Huimin from 
the Liu group participated in the study. This 
work was supported by the National Natural 
Science Foundation of China and ShanghaiTech 
University.

Read more at :  ht tps: / /e l i fesciences.org/
articles/49020
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Lithium-Ion Battery Research Progress 
Could Improve Energy Density

Dr. Liu Wei’s group reported new progress 
in fabricating high-performance electrode for 
lithium-ion batteries in a paper entitled “High-
Performance, Low-Cost, and Dense-Structure 
Electrodes with High Mass Loading for Lithium-
Ion Batteries” in the Advanced Functional 
Materials journal. 

Lithium-ion batteries are now widely used in 
portable electronics, however, their energy density 
is not enough to satisfy the need for electrical 
cars and other large-scale energy storage. One 
way to improve the energy density of lithium-ion 
batteries is to increase their electrode thickness 
and the mass loading of the active materials. 
Other published research has mainly focused 
on using porous structures to improve the areal 
capacity of lithium-ion batteries, which currently 
are costly. 

Dr. Liu Wei’s group proposed a new electrode 
structure with high density. CSP is a new technique 

which could enable the co-sintering of organic 
polymer and inorganic oxides in a low-cost and 
eco-friendly environment. Applying it into the 
fabrication of the electrode and adding Ga-doped 
Li7La3Zr2O12 (LLZGO), which is a nano-sized 
ionic conductor, enhanced the electrochemical 
reaction kinetics inside the electrode. The areal 
capacity of it is also 16 times higher than the 
commercial one. By optimizing the fabrication 
parameters, the densified thick electrode can have 
a good cyclability along with ultra-high areal 
capacity.

On considering the theoretical guiding significance 
and promising in practical application, a reviewer 
in Advanced Functional Materials  praised 
the work as being “of high interest to a broad 
readership in the material and energy fields.”

All of the research work in this paper was 
completed at ShanghaiTech University. The first 
author of this paper Wu Xinsheng, is a fourth-

year undergraduate. Dr. Liu Wei is the 
corresponding author. ShanghaiTech 
University is the first responsible 
institution. The Transmission Electron 
Microscope characterization in this 
work was supported by the graduate 
students Hu Xiangchen and Yuan 
Biao in Dr. Yu Yi’s group. Other 
characterizations are supported by 
post-doctoral student Xia Shuixin 
and undergraduate students Huang 
Yuanqi and Chen Shaojie. This work 
is also supported by ShanghaiTech 
University start-up funding, National 
Natural Science Foundations of China 
and other funding.

Schematic illustration of the traditional electrode structure and 

the novel densely sintered electrode
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Study Uncovers 
Formation Mechanism of Metal 

Halide Perovskite

A research team led by SPST Associate 
Professor Chen Gang published a paper in 
Advanced Functional Materials ,  “In Situ 
Observation of Crystallization Dynamics and 
Grain Orientation in Sequential Deposition 
of Metal Halide Perovskites,” which was 
highlighted as a cover illustration.

Thin-film based perovskite solar cells exhibit 
stunning power conversion efficiency and 
pose a considerable challenge to the existing 
photovoltaic devices. These achievements 
are mainly attributed to the evolution of film 
processing methodologies, among which the 
sequential deposition method is extremely 
effective in fabricating high quality perovskite 
films that deliver record device performances. 
Despite its apparent simplicity and success, the 
exact mechanism for the formation of ‘perfect’ 

perovskite films is yet ambiguous and warrants 
further investigation. 

Here, by conducting in situ real-time studies, 
the researchers mapped the panorama of the 
sequential deposition of FAPbI3 based perovskite 
film, where the chemical reaction, composition 
distribution, phase transition and crystal 
orientation evolution are fully surveyed. The 
present findings shed light on the preparation 
of highly efficient perovskite based solar cells 
and other optoelectronic devices with excellent 
perspectives.

The first author of this paper is Dr. Meng Ke, 
and Dr. Chen Gang is the corresponding author. 
This research work was financially supported by 
National Natural Science Foundation of China 
and ShanghaiTech start-up funding.

Read more at: https://onlinelibrary.wiley.com/
doi/full/10.1002/adfm.201902319

Research team from left: Xu Qiaofei, Wang Xiao, Chen Gang, 

Meng Ke, Li Zhimin and Liu Zhou

Cover illustration in Advanced Functional Materials
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New Research Achieves Highly 
Enantioselective Synthesis of Tertiary 
2-Amidoallylic Alcohols

S P S T  Ya n g  X i a o y u ’s  g r o u p  a c h i e v e d 
highly enantioselective synthesis of tertiary 
2-amidoallylic alcohols, and their research was 
published in Angewandte Chemie International 
Edition with the title of “Kinetic Resolution 
of Tertiary 2-Alkoxycarboxamido-allylic 
Alcohols by Chiral Phosphoric Acid Catalyzed 
Intramolecular Transesterification.”

Chiral alcohols are important building blocks 
in synthesis of pharmaceuticals and bioactive 
natural products. The kinetic resolution of 
alcohols (including enzymatic and nonenzymatic 
catalysis process) is one of the most reliable and 
practical methods of obtaining enantiomeric 
pure alcohols. However, despite the fact that a 
lot of elegant methods have been developed for 
kinetic resolution of secondary alcohols, highly 
efficient kinetic resolution of tertiary alcohols 
remains one of the challenges in this field.

In 2018, Yang Xiaoyu’s group developed 
regio-  and enant ioselec t ive  addi t ion of 
indoles to 2-amido cyclopentenols enabled 
by chiral phosphoric acid (Angew. Chem. Int. 
Ed. 2018, 57, 13489). With their continuous 

interest, they recently discovered that, with 
2-alkoxycarboxamido substi tuted allylic 
alcohol as substrate, a highly efficient kinetic 
resolution of the tertiary alcohols was achieved 
via intramolecular transesterification under the 
catalysis of chiral phosphoric acid catalyst, 
with selectivity factor up to 164.6. A gram-
scale reaction was performed to demonstrate 
the practicability of this reaction and the facile 
transformation of the chiral products into useful 
chiral building blocks proved the potential of 
this reaction in the synthesis of chiral drug 
molecules and natural products.   

Postdoc Subramani Rajkumar and joint graduate 
student He Shunlong are co-first authors of 
this article. Assistant Professor Yang Xiaoyu 
is the corresponding author and ShanghaiTech 
University is the first responsible institution. 
This work is supported by National Natural 
Science Foundat ion of  China,  “Puj iang 
Program” and ShanghaiTech University.

Read more at: https://onlinelibrary.wiley.com/
doi/10.1002/anie.201905034

Highly Efficient Kinetic Resolution of 2-Amidoallylic Alcohols
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Progress in Understanding 
Low-Dimensional Ferromagnets

The competition and interaction of different 
entangled degrees of freedom can generate 
many interesting phenomena, one of the 
most active research topics in contemporary 
condensed matter physics. Recently, the research 
groups of Assistant Professors Li Gang, Liu 
Zhongkai, and Guo Yanfeng studied the low-
dimensional ferromagnetic system CrSiTe3 and 
successfully revealed the important role played 
by electronic correlations, pointing out that the 
charge gap in this system is mainly due to the 
Coulomb repulsion between electrons. Their 
work, "Unveiling Electronic Correlation and the 
Ferromagnetic Superexchange Mechanism in 

the van der Waals Crystal CrSiTe3" was recently 
published at Physical Review Letters.

In the transition metal compound, it is often 
difficult to resolve the origin of the charge 
energy gap because of the coexistence of local 
magnetic moment and electric strong correlation, 
ei ther  of  which could induce i t .  Charge 
correlations can also lead to spin interactions 
and it is often believed that in transition metal 
compounds the two types of correlations cannot 
be separated.
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To understand the competition and interplay 
between electronic and magnetic correlations 
in CrSiTe3, the group of Assistant Professor 
Guo Yanfeng firstly prepared a high-quality 
single crystal. The electronic dispersion was 
subsequently measured by the group of Assistant 
Professor Liu Zhongkai with angular resolution 
photoelectron spectroscopy. Experiments 
confirmed that the system has a ferromagnetic 
long-range order at low temperatures (< 33K). 
Surprisingly, the system still maintains the 
insulating phase above the Curie temperature. 
Compared to the low-temperature case, the 
measured charge gap at high temperature is 
not induced by the ferromagnetic long-range 
order, and its origin needs to be understood. By 
combining first principles and quantum many-
body methods, Assistant Professor Li Gang’s 
group discovered that this high-temperature 
electronic gap can be solely explained by 
electron-electron correlations. The local 
structure of the material splits the d-orbital 
whose orbitals are half-filled at the Fermi level. 
The narrow bandwidth of d-orbital strongly 
enhances the correlations between electrons.

As a result, CrSiTe3 satisfies both conditions 
necessa ry  fo r  the  Mot t  t r ans i t ion .  The 
researchers found that the metal-insulator phase 
transition occurs under electron correlation 
(as shown in the left panel of Figure), under 
which the d-electron band near the Fermi 
surface is split into upper and lower Hubbard 
bands with the latter being further pushed 
below the Te-p orbit. The Te-p orbit subjects 
to a strong spin-orbit coupling, such that when 
both the electronic correlation and the spin-
orbit interaction are considered, the calculated 
electronic energy band highly resembles the 
electronic energy spectrum measured in the 
angular resolution photoelectron spectroscopy 
(see the right panel in Figure).

This work successfully reveals the very 
important but unfortunately overlooked role 
played by the electronic correlations in CrSiTe3, 
which greatly enriches our understanding of 
low-dimensional magnetic systems and provides 
a microscopic mechanism for experimental 
engineering.

Interaction-induced Metal-Insulator Transition in layered material CrSiTe3
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The two first-authors, Zhang Jiaxin and Cai 
Xiaochan, are undergraduate students in the 
School of Physical Science and Technology. 
Assistant Professors Li Gang, Liu Zhongkai 
and Guo Yanfeng are the corresponding 
authors. This work is supported under the 
National Key R&D program of China (Grant 
No. 2017YFA0305400) and Chinese Academy 
of Science-Shanghai Science Research Center 
(Grant No. CAS-SSRC-YH-2015-01). G. 
L., Z. L., and Y. G. acknowledge the starting 
grant of ShanghaiTech University. Y. G. and 
G. L. acknowledge the Program for Professor 
of Special Appointment (Shanghai Eastern 
Scholar). Z. L. and G. L. acknowledge the 
support from the National Natural Science 
Foundation of China (Grants No. 11674229 and 
No. 11874263). Calculations were carried out at 

the HPC Platform of ShanghaiTech University 
Library and Information Services, as well as 
School of Physical Science and Technology. 
ARPES measurements at DLS were under the 
Proposal No. SI18382. The authors greatly thank 
the Instrument Analysis Center of ShanghaiTech 
University. 

Read more at: https://journals.aps.org/prl/
abstract/10.1103/PhysRevLett.123.047203
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ShanghaiTech University is a young and 
dynamic higher education institution 
committed to carrying out China’s national 
development strategy and nurturing the next 
generation of innovative scientists, inventors 
and entrepreneurs. With the backing 
and support of the Shanghai Municipal 
Government and China Academy of Science, 
ShanghaiTech’s five schools, three research 
institutes and General Education Center 
seek cutting-edge solutions to address the 
challenges that China and the world is facing 
in the fields of energy, material, environment, 
human health, and artificial intelligence. 
As an integral part of the Zhangjiang 
Comprehensive National Science Center, 
ShanghaiTech is now leading several frontier 
research projects and large-scale facilities.

For more information, please visit: 
www.shanghaitech.edu.cn.

ShanghaiTech is now seeking talents in the 
following fields:

School of Physical Science and Technology: 
Energy, system materials, photon and 
condensed state, material biology, 
environmental science and engineering

School of Life Science and Technology:
Molecular and cell biology, structural biology, 
neuroscience, immunology, stem cells and 
regenerative medicine, system biology and 
biological data, molecular imaging, biomedical 
engineering

School of Information Science and Technology: 
Computer science, electrical engineering, 
information engineering, artificial intelligence, 
network and communication, virtual reality, 
statistics, big data and data mining  

School of Entrepreneurship and Management: 
Economics, finance, accounting, management, 
marketing, strategy and entrepreneurship

School of Creativity and Art:
Innovative design, filmmaking, game design, 
tech-driven art, big data visualization, creativity, 
design thinking

Shanghai Institute for Advanced 
Immunochemical Studies:
Immunochemistry, Cell Therapy, Structural 
Biochemistry, Bioinformatics, Computational 
Biology, A.I. based Drug Discovery

iHuman Institute: 
Bio-imaging, biology, chemistry, computational 
biology, AI/ML

Multiple Positions at 
ShanghaiTech
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Institute of Mathematical Sciences: 
Pure mathematics, theory of computing, applied 
mathematics

Institute of Humanities：

Chinese philosophy, Western philosophy, 
logic, science philosophy, aesthetics, Ancient 
literature, modern literature, literary theory, 
comparative literature and world literature, 
Chinese writing, Chinese history, world 
history, historical theory, British and American 
language and literature, French language and 
literature, German language and literature, 
Japanese language and literature.

Following positions are opening:

Tenured and Tenure-track positions: 
Assistant professor, associate professor and 
full professor. Successful applicants will have a 
doctoral degree, and are expected to establish 
a record for independent, internationally 
recognized research, supervise students and 
teach high-quality courses.

Research positions: 
Post-doctoral research fellow, research assistant 
professor, research associate professor and 
research professor. Successful applicants will 
have a doctoral degree, a good research record 
and great passion for research.

Assistant positions: 
Teaching assistant, research assistant, and 
administrative officer. Successful applicants will 
have a master's degree and relevant working 
experience.

ShanghaiTech will offer attractive 
compensation packages, including: 

Initial research support package: 
Reasonable start-up funds, research associates 
and post-doctoral fellows, laboratory space to 
meet research needs.

Compensation and benefits: 
Highly competitive salary commensurate with 
experience and academic accomplishments, a 
comprehensive benefit package.

Subsidized housing: 
On-campus 80/100/120 m2 faculty apartments 
available at low rent for tenured and tenure-
track faculty, on-campus postdoctoral 
dormitories, off-campus postdoctoral 
apartments and municipal apartments 
subsidized by Shanghai government.

Relocation & travel allowance: 
Reimbursement of expenses for household 
relocation and family’s one-way travel.

Family assistance: 
Support with children’s education; affiliated 
kindergarten, primary and middle schools.

To apply: 
Using this format, please submit 

1. Cover letter (Firstname_Lastname_Cover_
Letter.pdf)

2. Research plan (Firstname_Lastname_
Research_Plan.pdf)

3. CV (Firstname_Lastname_CV.pdf)

To  talents@shanghaitech.edu.cn
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