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On	July	3rd,	ShanghaiTech	held	the	conclusion	meeting	of	the	2019	academic	year	at	the	International	
Conference Center. Secretary of the University Party Committee, Vice President Li Ruxin 
hosted	the	meeting,	and	President	Jiang	Mianheng	delivered	a	speech.	Directors,	Deans,	
all	faculty	members,	outstanding-performance	staff	 in	COVID-19	prevention,	and	
staff member delegations attended this meeting.

In	 the	 speech,	 President	 Jiang	 gave	 a	 brief	 review	 of	 the	 prevention	
achievements	 related	 to	COVID-19,	analyzed	 the	 trend	of	domestic	and	
international economy developments, discussed the current international 
situation and pointed out new opportunities and challenges that ShanghaiTech 
is	 facing.	He	emphasized	 that	under	 the	current	circumstances	where	 the	
international situations are complicated and the pandemic development 
is uncertain, all faculty and staff members should have more confidence 
and patience in the development of the university, and be committed to 
ShanghaiTech’s	philosophy	of	tackling		bigger	challenges.

The Conclusion Meeting 
of the 2019 Academic Year
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President Jiang fully affirmed the work of 
ShanghaiTech’s	faculty	and	students	in	fighting	the	
pandemic. He said that it was the unity of the people 
across the country that has achieved effective 
control of the domestic pandemic, and it was the 
selfless	dedication	of	ShanghaiTech’s	faculty	and	
students	 that	has	realized	the	resumption	of	work	
and study. President Jiang encouraged all faculty 
members	 in	 their	commitment	 to	 the	University’s	
mission of pursuing the unique development path 
of ShanghaiTech. 

During	 the	meeting,	Vice	President	&	Provost	
Yin Jie gave a report about the achievements 
ShanghaiTech has made in the past academic 
year.	Secretary	of	 the	Commission	for	Discipline	
Inspection	Wu	Qiang	 reported	on	 the	compiling	
status	of	ShanghaiTech’s	Fourteenth	Five-Year	
Plan.

President Jiang also conferred certificates to five 
assistant professors who completed the tenure-track 
and were promoted to tenured associate professors. 
They expressed their appreciation and pledged 
they would make even greater efforts in doing high 
quality teaching and research work.

At the end of the meeting, 3 departments, 87 
individuals and 22 logistics service staff were 
awarded for their excellent prevention work 
done during the pandemic. Secretary Li Ruxin 
announced the names on the list of the awardees.

This conclusion meeting was held at the beginning 
of	ShanghaiTech’s	Fourteenth	Five-Year	Plan,	and	
was not only a conclusion but also a new start. 
All members of ShanghaiTech will continue to 
pursue	 the	University’s	mission	as	 they	work	
towards achieving the original targets set when 
the University was established.
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On July 25th,  ShanghaiTech held i ts  2020 
Commencement	and	Degree	Conferral	Ceremony	
in the ShanghaiTech gymnasium. Secretary of 
the University Party Committee, Vice President 
Li Ruxin presided over the ceremony honoring 
ShanghaiTech's 307 undergraduate degree students, 
123	master’s	 degree	 students	 (48	of	which	 are	
conferred as ShanghaiTech degrees, 75 are 
ShanghaiTech-CAS	degrees)	and	95	PhD	degree	
students	(7	of	which	are	conferred	as	ShanghaiTech	
degrees,	88	are	ShanghaiTech-CAS	degrees).	In	the	
audience were Class of 2020 graduated students, 
faculty and staff delegates. Honored guests included 
members of the university leadership, University 
Faculty Committee, and the University Academic 
Degree	Evaluation	Committee.	Because	of	 the	
COVID-19	pandemic,	 some	students	 in	Class	of	
2020 will be conferred their degrees in September.

A	video	clip	 called	“Pansy”,	made	by	Class	of	

The 2020 
Graduation Ceremony 

2020 undergraduate students, was displayed in the 
gym. The clip, which obviously resonated with the 
graduates,	focused	on	three	students’	stories	of	their	
happy and colorful lives in the rigorous, free and 
innovative environment of ShanghaiTech. 

President	Jiang	delivered	a	speech	emphasizing	that	
the commencement this year is very special and 
memorable	because	of	 the	COVID-19	pandemic.	
“	All	staff	members	and	students	of	ShanghaiTech	
put forth their full effort in preventing and 
defending	 against	 the	COVID-19	virus	 so	 that	
teaching, research and campus life could be 
resumed	completely	at	ShanghaiTech,”	he	 said.	
“No	reduction	or	shrinkage	occurred	in	teaching	or	
research.”	President	Jiang	emphasized	 that	since	
the beginning of 2020, ShanghaiTech has already 
published 13 articles in Nature, Science and Cell, 
with	10	graduates	as	the	first	authors,	reflecting	the	
diligent and rigorous study spirit of ShanghaiTech. 
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At the end of the speech, President Jiang put forward four 
expectations to the graduates: one is to maintain self-

confidence and determination; second, to maintain 
moral conscience; third, to maintain the emotion of 
“Family-country”;	 the	 fourth	 is	 to	maintain	 the	

spirit of innovation. 

Honored	guest	Fan	Jinshi,	Honorary	Dean	
of	 Dunhuang	Academy,	 delivered	 a	

moving speech telling inspiring stories 
of	the	guardians	of	Dunhuang	Mogao	
Grottoes, who, from generation to 
generation,	revitalized	Mogao	Grottoes	
from dilapidated to brilliant with 
the adherence to the Mogao spirit of 
"guarding the desert with dedication, 
strong sense of responsibility and 
pioneering spirit." She said she felt 
very honored to dedicate her life-time 
to guarding Mogao Grottoes, and she 
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noted that this is an eternal cause requiring renewed 
dedication from generation to generation. She also 
expressed	her	expectation	that	the	graduates	realize	
their own values in their loved careers and never 
regret their paths in pursuing success.

Li Ruxin announced the names of the 31 students 
winning	 the	 Graduate	 Excellence	Award	 of	
Shanghai, and from among them, 6 undergraduates: 
Sang	Mankun,	Shen	Zhuofan,	Guo	Chenjun,	Wang	
Shuran,	Qin	Qi	 and	Zhang	Xinyu	also	won	 the	
2020	President’s	Award.	

President Jiang Mianheng together with other 
university leaders awarded the certificates. The 
President’s	Award	 is	 the	highest	award	given	 to	
ShanghaiTech students. The awardees are not only 
strong in study and research, but also take an active 
part in student clubs and social activities. 

School	of	 Information	Science	and	Technology	
graduating senior Zhang Xinyu represented his 
classmates in a speech at the ceremony. She 
expressed her appreciation to her family, teachers 

and classmates and her determination to turn this 
gratitude into tireless efforts towards contributing 
to social development.

Graduate	student	representative	Wang	Fei	from	the	
School of Physical Science and Technology, who 
is	one	of	the	first	batch	of	PhD	graduates	conferred	
a ShanghaiTech degree, expressed his pride at 
being able to study at ShanghaiTech over the past 
five	years.	He	chose	 to	 join	 the	Huahong	group	
to start his career in integrated circuits and make 
contributions to the development of integrated 
circuits in China.
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Associate Professor in the School of Life Science 
and Technology, Yang Haitao, gave a speech on 
behalf of the faculty. He shared the story about his 
research team racing against time in tackling the 
COVID-19	problem.	When	the	pandemic	started,	
they quickly determined the crystal structure of 
an	essential	drug	target	of	 the	COVID-19	virus	at	
atomic	resolution,	which	is	the	first	resolved	three-
dimensional	 structure	 of	 the	COVID-19	 virus	
protein	in	the	world.	To	speed-up	COVID-19	drug	
development,	Yang’s	 team	shared	 their	 research	
results	with	the	public	for	the	first	time,	providing	
the atomic coordinates of the key drug target to 
over 300 institutes and pharmaceutical companies 
around the world. This displays what Yang Haitao 
described as the best embodiment of the university 
spirit. At the end of the speech he called on the 
graduates, wherever they may be, to keep optimistic 

and	never	give	up	even	when	facing	difficulties	and	
frustrations.

The 2020 graduates presented a three-dimensional 
university badge consisting of the university tower, 
signal	waves	and	DNA	double	helix	structure	as	the	
main elements. At the bottom of the badge, all 2020 
graduates’	names	 are	 engraved	 to	 express	 their	
nostalgia for ShanghaiTech. 

At the end of the event, all graduates stood up and 
thanked the professors and staff who were so very 
supportive of this special commencement ceremony 
held during the pandemic. 
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A week-long entrance-education event for newly admitted students was successfully held from September 1st to 
the	7th.	The	entrance-education	event	is	the	first	class	for	students	after	entering	ShanghaiTech,	and	can	be	a	good	
start	and	foundation	for	their	following	campus	studies.	In	2020,	ShanghaiTech	welcomed	420	newly	admitted	
undergraduates and 886 graduate students.

ShanghaiTech 
welcomed new incoming students of 2020

Provost Yin Jie welcomes new students

A series of education lectures was delivered, providing 
the new students with a quick browse of a variety of 
campus resources and services. The lectures were 
delivered	by	staff	from	the	Office	of	Academic	Affairs,	
the Graduate School, the Office of Student Affairs, 
Library	and	IT	Services,	the	Office	of	Public	Service	
and	EHS.	The	 Institute	of	Humanities	 introduced	
ShanghaiTech’s	unique	social	science	course	system	
and gave course selection advice. Meanwhile, the 
Office of Academic Affairs, the Graduate School and 
the five Schools together gave guidance to the new 
students on course selection, academic regulations, 
student cultivation and international exchange 
programs.

A wide variety of 
entrance-education lectures

Lecture on academic regulations by 
Office	of	Academic	Affair
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The	 student	 association	 organized	 a	 cross-country	
orienteering event to help freshman to quickly get familiar 
with the campus layout. This event required students to 
reach seven different checkpoints. One of the checkpoints 
was at the top of the university tower, where students 
could	 enjoy	 a	 perfect	 experience	 of	ShanghaiTech’s	
charm, and could take a group photo of the university 
from a very unique perspective, along with making wishes 
for their successful studies over the next few years. On 
September 6, more than 20 student clubs gathered at 
the Student Activity Center with exhibits to attract new 
members, and more than one hundred freshmen expressed 
their	willingness	to	join.

A variety of welcome activities by the 
student union and clubs

Lecture on information system and platform by 
Library	and	IT	Services

The Office of Student Affairs staff presented 
a lecture aimed at helping students to quickly 
become famil iar  with campus l i fe .  They 
introduced various regulations and supporting 
services such as the student reward policy, career 
development and student regulations. Vice 
President Lu Xionggang, responsible for student 
admissions, expressed his expectation to the 
new students that they should cherish this hard-
won start and demonstrate their unique values at 
university.	Library	and	 IT	Services	 introduced	
three main services to new students: library 
information service, information infrastructure 
service and information application system 
service.	 EHS	 delivered	 lectures	 on	 safety,	
emphasizing	 the	 importance	of	 lab	 safety	and	
students’	general	 safety	awareness.	The	Office	
of Public Service gave lectures on public and 
medical services for new students, and with the 
cooperation of the Shanghai Traffic Police and 

the Shanghai University Police Station, provided 
intensive safety education for the 2020 freshmen. 
One of the topics covered the prevention of new 
types of telecommunications fraud. Another topic 
was	 aimed	 at	 familiarizing	 the	 students	with	
traffic	safety.	

Checkpoint on the top of the tower
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Opening ceremony at 
each school
The	Dean	of	 each	 school	 hosted	 an	 opening	
ceremony to welcome new students on the 
morning of September 4th. After reading a 
welcome letter written by President Jiang, the 
Deans,	along	with	faculty	members	and	current	
students, shared ShanghaiTech stories with the 
new students and expressed high expectations for 
them.

Welcome meeting by 
the College
The University College held its own welcome 
meeting for freshmen on September 4th, and 
President Jiang Mianheng delivered a brief 
speech. After the formal meeting, the students 
had the opportunity to meet face-to-face with the 
College mentors in a relaxed atmosphere where 
they could talk in depth, bringing students and 
mentors much closer.

Student clubs exhibit their interests

Welcome	meeting	held	by	the	College

Mentor group face-to-face chats

Brief speech given by President Jiang Mianheng
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On September 27th, the highest-level speech event 
of	ShanghaiTech,	“The	ShanghaiTech	Lecture”,	
welcomed	its	13th	guest	speaker.	Zhu	Min,	Dean	
of	 the	National	 Institute	of	Financial	Research	
(NIFR),	Tsinghua	University,	was	 invited	 to	
deliver	a	 speech	with	 the	 theme	of	“Economy,	
finance	and	tech-inno	trends	in	the	post-pandemic	
world	 and	 China”. 	 This	 2020	 year ’s 	 f irst	
ShanghaiTech Lecture was hosted by President 
Jiang Mianheng at the Conference Center, and 
it attracted over 400 listeners from inside and 
outside the campus.

Zhu Min reviewed the latest update of the global 
pandemic with a series of authoritative data and 
pointed out that the current pandemic is still 
spreading	 globally.	 “The	 development	 of	 the	
pandemic presents a wave-like fat tail plus long tail 
dual effect, and the coexistence of anti-pandemic 
measures and resumption of work will be the new 
normal”,	 said	Zhu	Min.	 In	 terms	of	 the	world	
economy, he thought that the global economy has 
passed	 the	“liquidity	crisis”	which	happened	at	
the time of the sudden outbreak of the pandemic, 
and	has	 entered	 the	 second	phase	 -	 “solvency	

crisis”-	where	a	spectacle	appears	wherein	stock	
and gold markets boom while bond markets are 
depressed. The world economy, dealing with the 
new situation, is facing new problems from macro 
to micro. Turning to the domestic economy, Zhu 
Min	pointed	out	that	China’s	economy	rebounded	
strongly	in	Q2	because	of	the	timely	and	effective	
COVID-19	prevention	methods	of	 the	Chinese	
government, the active and reasonable promotion 
of the economy, and the vigorous promotion of 
economic transformation in recent years. Zhu Min 
also commented that there are still problems with 
the current domestic economy rebound, and China 
should prepare to deal with them.

In	 the	 field	 of	 science	 and	 technology,	 Zhu	
Min thought that the world will have a wave of 

The 13th 
ShanghaiTech Lecture 
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technology 
i n n o v a t i o n  a n d  d i g i t a l 

transformation. The new generation of basic 
technology represented by 5G and artificial 
intelligence will drive the next round of global 
technology development. The application of 
innovative technology can not only accumulate 
abundant data to promote breakthroughs in basic 
scientific	research,	but	also	be	a	great	opportunity	
for China to upgrade from being a global 
manufacturing center to an innovation center.

At the end of the speech, Zhu Min expressed 
his expectation to ShanghaiTech students, 
“The	 next	 ten	 years	 will 	 be	 the	 climax	 of	
innovation.	 I	 believe	 that	 ShanghaiTech	 and	
its students, with the mission of innovation, 
will surely make great achievements in this 
current	 unprecedented	 situation.”	After	 the	
speech, listeners raised different questions on 
digital	 currency,	 globalization,	 the	 surge	 of	
automation, consumption recovery and other hot 
topics.	President	 Jiang	awarded	Zhu	Min	“The	
ShanghaiTech	Lecture”	Certificate.
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On October 9th, ShanghaiTech University held the Third Session of the Second University Governing 
Board. Yang Xiong, Chairman of the University Governing Board, hosted the session. Members of the 
University	Governing	Board,	Ding	Zhongli,	Chen	Qun,	Zhou	Xiaochuan,	Fu	Chengyu,	Zhang	Jie,	Jiang	
Mianheng	and	Li	Ruxing	attended	the	session.	Yin	Jie,	Zhu	Zhiyuan,	Lu	Xionggang,	Ding	Hao	and	Wu	
Qiang	attended	the	session	as	non-voting	participants.

The	Board	members	reviewed	the	report	by	Vice	President	&	Provost	Yin	Jie	on	the	recent	development	
progress	of	ShanghaiTech,	and	fully	affirmed	the	achievements	of	ShanghaiTech	in	the	past	year.	

The	Board	members	reviewed	the	report	by	Secretary	of	Commission	for	Discipline	Inspection	Wu	Qiang	
on	compiling	of	ShanghaiTech’s	Fourteenth	Five-Year	Plan,	and	approved	the	Fourteenth	Five-Year	Plan.	

The	Board	members	reviewed	the	draft	of	ShanghaiTech’s	2021	financial	budget,	and	the	planning	of	the	
new	School	of	Biomedical	Engineering	and	Center	for	Big	Science.	The	Board	members	approved	the	
establishment	of	the	School	of		Biomedical	Engineering	and	ShanghaiTech	Center	for	Big	Science.	

The third session of the 2nd      
University Governing Board

12  Events  
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The Board members reviewed the nomination 
of	Vice	President	and	Deans	by	President	 Jiang	
Mianheng and Secretary of Party Commission Li 
Ruxin and approved appointments. 

Jiang Ge was appointed as Vice President, Liu 
Zhijie	and	Yang	Yang	were	appointed	as	the	Deans	
of	 the	 residential	 colleges,	Shen	Dinggang	was	
appointed	as	 the	Founding	Dean	of	 the	School	of	
Biomedical	Engineering,	Liu	Zhi	was	appointed	
as	 the	 Director	 of	 ShanghaiTech	 Center	 for	
Big Science. Chairman Yang Xiong conferred 
appointment certificates to the newly appointed 
leaders. Secretary of Party Commission Li Ruxin 
announced other new personnel appointments for 
schools, institutions and administration 
offices.		

The Board believed that ShanghaiTech 
has made remarkable achievements in 
faculty development, student training and 
scientific research in the past seven years, 
and	university’s	development	prospects	are	
promising. 

The Board suggested that ShanghaiTech 
should always be committed to it's unique 

mission	and	vision,	better	integrate	ShanghaiTech’s	
Fourteenth Five-Year Plan with the Fourteenth Five-
Year	Plan	of	the	nation,	 the	Ministry	of	Education	
and Shanghai, and actively undertake innovative 
basic research and national strategic research by 
seizing	opportunities	such	as	the	national	laboratory	
construction.  

The Board hoped that ShanghaiTech University 
would achieve higher-quality development in the 
next five years and make greater contributions to 
serving the national innovation-driven development 
strategy and the construction of Shanghai Science 
and	Technology	Innovation	Center.
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On the afternoon of November 2nd, the Portrait 
Unveiling Ceremony for Richard A. Lerner, 
Distinguished	Adjunct	Professor	and	 the	Founding	
Director	of	SIAIS,	was	held	in	the	Y	Building.	Jiang	Ge,	
Vice	President	of	ShanghaiTech	and	Executive	Director	
of	SIAIS	welcomed	distinguished	guests:	Roger	
Kornberg,	the	2006	Nobel	Prize	Laureate	in	Chemistry	
and Professor of Stanford University; Michael Levitt, the 
2013	Nobel	Prize	Laureate	in	Chemistry	and	Professor	
of	Stanford	University;	Rao	Zihe,	Distinguished	Adjunct	
Professor	and	Academician	of	CAS;	Wang	Shouzhi,	
Vice	Dean	of	the	SCA;	Yang	Haitao,	Deputy	Director	
of	SIAIS	and	Wang	Jie,	the	creator	of	the	portrait	and	
Assistant Professor of SCA, and together they unveiled 
the portrait. Yang Haitao hosted the ceremony, and other 

Portrait unveiling ceremony for 
Professor Richard A. Lerner
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attendees	included	Raymond	Stevens,	the	Founding	Director	of	iHuman	Institute,	Liu	Zhijie,	Executive	Director	
of	iHuman	Institute,	and	deans	and	faculty	members	from	iHuman,	SIAIS	and	SLST.

Prof. Richard A. Lerner is a member of the National Academy of Sciences and the American Academy of Arts 
and Sciences. He is one of the most renowned founders and pioneers of immunochemistry theory in the world. 
Prof.	Lerner	joined	ShanghaiTech	in	2012	as	the	Founding	Director	of	SIAIS,	Distinguished	Adjunct	Professor	
and	PI	of	the	Lab	of	Antibody	Design.	His	main	research	direction	is	to	develop	antibodies,	peptides	and	targeted	
small molecule drugs related to therapy, stem cell biology and cellular immunology, using protein engineering 
technology	and	DNA-encoded	compound	library	(DEL)	technology.	He	has	made	outstanding	contributions	to	
the	development	of	SIAIS.

President	Jiang	Ge	welcomed	the	attendees	and	began	with	a	talk	introducing	Prof.	Lerner’s	outstanding	
achievements in immunochemistry. He also talked about the origins of the partnership between Prof. Lerner and 
SIAIS,	and	expressed	the	hope	that	all	SIAIS	staff	would	take	Prof.	Lerner’s	spirit	as	a	guiding	light	to	improve	
human	health	through	high-level	fundamental	research.	Jiang	Ge	expressed	his	appreciation	to	Wang	Jie	by	
quoting	words	from	an	evaluation	provided	by	Nicola	Lerner,	who	is	Prof.	Lerner’s	wife,	“The	portrait	is	terrific.	
The	artist	really	captured	his	spirit.	Thank	you	so	much	for	this	honor!”

At	the	end	of	the	ceremony,	Wang	Jie	gave	a	brief	review	of	his	creative	procedure	and	methods.	“This	was	a	
glorious	but	arduous	creative	task,”	he	said.	“This	was	my	first	time		creating	an	oil	painting	portrait	for	a	great,	
world-renowned	scientist.	Prof.	Lerner’s	epoch-making	contributions	in	the	field	of	life	sciences	are	valuable	
treasures.	It	is	a	great	honor	to	paint	a	portrait	for	him.	Art	and	science	are	both	interpretations	of	life,	time	and	
space.	It	is	hoped	that	artists	and	scientists	will	work	together	towards	the	same	direction	and	goal	in	different	
fields.”

Yang Haitao Wang Shouzhi Rao Zihe Rogre Kornberg Michael Levitt Wang Jie Jiang Ge

15  Events  
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Springer Nature Group visited 
ShanghaiTech

Eight	delegates	from	the	Springer	Nature	Group	
visited ShanghaiTech on November 5th, 2020, 
led by the president, Arnout Jacob, and Vice 
President Helena Yang. President Jiang Mianheng 
of ShanghaiTech, together with the Vice President,  
Jiang	Ge	 and	 the	Director	 of	 the	Library	 and	
Information	Center,	Zhang	Xiaolin,	co-hosted	the	
meeting.

President Jiang warmly welcomed the guests. 
He expressed his hope of fortifying mutual 
collaboration and exchanges with the Springer 
Nature  Group in  f ie lds  such as  textbook 
publication and science ethics. President Arnout 
Jacob agreed and explained the development and 
current business model of Springer Nature. He 
further stressed that Springer Nature will continue 
to advance its relationship of strategic cooperation 
with ShanghaiTech.

A	Memorandum	of	Understanding	 (MOU)	was	
signed after the meeting. Vice President Jiang Ge 
paid tribute to the leading role of Springer Nature 
in science and technology and praised the long-

term mutual cooperation between ShanghaiTech 
and Springer Nature. He further expressed 
the hope that the signing of this MOU would 
lead to further improvement in social impacts, 
competitiveness, and research of ShanghaiTech. 
Mr. Jacob expressed his appreciation for the 
previous cooperation with ShanghaiTech and 
the expectation that both sides would coordinate 
even better in the future to support the research of 
young scholars.

The	 delegates	 visited	 the	Live	Cell	 Imaging	
Facility	and	the	SHINE	(Hard	X-FEL)	project	at	
the Shanghai Synchrotron Radiation Facility, and 
the	Project	MARS	at	 the	School	of	 Information	
Science and Technology of ShanghaiTech 
(the	SIST).	 In	addition,	 they	also	met	with	PIs	
and	 professors	 from	 the	 SIST,	 the	 School	 of	
Entrepreneurship	 and	Management,	 Shanghai	
Institute	for	Advanced	Immunochemical	Studies,	
and	the	iHuman	Institute.

Events  16



17  Events  

The first “ShanghaiTech New 
Entertainment Design Symposium”
On	 October	 31st , 	 the“ShanghaiTech	 New	
Entertainment	Design	Symposium	–	Concept,	
Trend,	 Practice”	 held	 by	 the	 SCA	 came	 to	 a	
successful	 conclusion.	During	 the	 three-day	
symposium, more than 20 academic and industry 
experts at home and abroad were invited to 
discuss the current concept of entertainment 
design education, industry practical experience 
and talents cultivation around the world. The sub-
venue of the symposium covered game education, 
science fiction movies, virtual idols, exhibition 
buildings and other topics, attracting over 300 
offline	participants	and	more	than	3000	online	live	
viewers.

“With	 the	 innovation	of	science	and	 technology,	
the application of 'entertainment design' has 
involved games, l ive performing, modern 

community construction, theme parks, new 
media, as well as traditional film and television 
shooting, special effects, animation and other 
aspects."	 said	Wang	Shouzhi,	Vice	Dean	of	 the	
SCA,	“it	has	become	an	increasingly	popular	view	
that	Everything	is	Entertainment,	except	 life	and	
work.”

"Entertainment	 design"	 refers	 to	 the	 design	
activities	 related	 to	 entertainment.	 It	 is	 an	
experiential design that combines narrative 
( concep t s , 	 ro les 	 and 	 even t s ) , 	 aes the t i c s	
(expression)	and	 technology	(realization),	which	
is not only an important development direction 
of contemporary design, but also a key academic 
development direction of the SCA. Through 
hosting this symposium, the SCA will take the lead 
in putting forward the concept of "entertainment 
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design" in China, and define the focus areas of 
"entertainment design education": cross-media 
entertainment mode, game interaction design, and 
community	revitalization.

The SCA was officially established in 2017 and 
Li	Ruigang	 is	 the	Founding	Dean	of	 the	SCA,	
and	is	also	the	Chairman	and	CEO	of	CMC	Inc.	
and founding partner of CMC Capital. Hence, the 
SCA has close ties with the pan-entertainment 
industry in teaching and professional training. As 
early as 2015, the SCA, while under  construction, 
had already built curriculum cooperation with the 
School of Cinematic Arts, University of Southern 
California.

By offering curriculum and activities that integrate 
technology, design and arts, the school aims to 
provide an incubation platform for young students 
to undertake pioneering research, experiments, 
exchanges, growth and breakthroughs, and to build 
a cutting-edge and internationally compatible 
entertainment design discipline, thus facilitating 
the marriage of arts innovation with leading 
science and technology.

"Through this symposium, we have discussed 
the concepts and cases of 'entertainment design', 
the creation of different forms of entertainment 
content and experience, as well as the methods 
to deeply combine technology, design and arts" 
said	Wang	Shouzhi,	 "It	 is	 expected	 that	 this	
symposium could not only lay a framework for the 
'entertainment design' education of ShanghaiTech 
University, but also add bricks to the construction 
of the entertainment design discipline."
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The second Photon Science Summer School 
(PSSS)	(August	3rd	to	7th,	2020)	was	successfully	
held in the main venue and cloud classroom of 
the School of Physical Science and Technology 
at ShanghaiTech. This follows the first Summer 
School	 entitled	 "Material	Characterization	and	
Scientific Application Based on Large Scientific 
Devices"	in	2019.	

Due	to	the	COVID-19	pandemic	this	year,	PSSS	
was moved online, but nonetheless, it moved 
ahead as scheduled. Furthermore, it expanded 
the number of students, and enriched the course 
content with the cloud classroom. There were 20 
well-known professors from 12 universities or in-
stitutions and more than 800 students gathered at 
the cloud classroom to experience the lively and 
thought-provoking lectures and discussions over 
five	consecutive	days.

Professor Yin Jie, Vice President and Provost of 
ShanghaiTech University attended the opening 
ceremony and delivered a speech in which he 
briefly outlined the stages of construction of the 
Zhangjiang	Large-Scale	Scientific	Facilities	from	
2004	until	now,	and	pointed	out	the	great	signifi-
cance	of	SHINE	in	national	science	and	technol-
ogy development. He expressed his high expecta-

tions for cultivating students with innovation, and 
he also expressed his sincere gratitude to all the 
professors and course assistants who contributed 
to the Summer School.

This Summer School invited many distinguished 
experts, including Academician Yang Xueming, 
Academician Zhao Zhentang, and Professor Feng 
Donglai.	There	were	over	800	(mainly	graduate)	
students and researchers from 160 universities and 
institutions participating in this Summer School, 
with research fields including material science, 
physics, optics, life science, chemistry, and en-
vironmental science. There were 20 lectures in 

The 2nd Photon Science Summer School of 
ShanghaiTech
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The following Feedbacks are from three students who attended this year’s PSSS:

all,	covering	various	topics	such	as	large	scientific	
facilities, accelerators, detection methodology and 
others. The lecturers and course assistants worked 
jointly	 to	bring	comprehensive	and	detailed	con-
tents to the students. Also, the course concentrated 
on synchrotron radiation and free electron laser 
user devices, introduced the performance and char-
acteristics of domestic existing devices and those 
under construction, and systematically interpreted 

the	promotion	of	large	scientific	devices	in	the	fields	
of energy, materials, chemistry, biology and other 
areas. 

PSSS	is	jointly	organized	by	the	School	of	Physical	
Science	and	Technology,	SHINE	project	and	the	Ac-
ademic	Affairs	Office.	It	was	also	supported	by	the	
Information	Center	and	the	Finance	Department.

1. A ShanghaiTech student in 
the Class of 2021:
“I	was	very	 lucky	 to	 listen	 to	 lectures	

given by several experts in photon sci-

ence, giving me an opportunity to know 

the	applications	of	large-scale	scientific	

facilities from the field of life science 

to	energy.	As	a	ShanghaiTech	student,	I	

feel lucky and proud to have the chance 

to	utilize	 these	scientific	 facilities	and	

we need to be more hardworking in the 

future.”

2. A student from Paul Scher-
rer Institute in Switzerland:
“The	high-level	 lectures	 in	PSSS	
made	me	realize	 the	importance	of	
XFEL	in	technology	and	economy.	
Meanwhile,	 I	 am	happy	 to	 learn	
about	 “China	Speed”	 in	 the	 con-
struction	 of	 soft	XFEL	and	hard	
XFEL	facilities.”

3. A student from CAS-SINAP:
“No	matter	whether	 in	China	 or	
around world, the great investments 
in photon science show me the 
importance of a light source in in-
ternational technology competition 
and make me deeply appreciate 
the vigorous development of pho-
ton	science.	 I	believe	 that	Chinese	
photon science must have first-tier 
development	in	the	near	future.”
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iHuman	Institute	Distinguished	Adjunct	Professor	
Dr.	Kurt	Hermann	Wüthrich,	Nobel	Laureate	 in	
Chemistry, was honored with the 2020 Magnolia 
Award in recognition of his great contributions 
and achievements in scientific research, and for 
nurturing and mentoring Chinese young scientists.

The Magnolia Award, which has been awarded 
annually since 1989, was established to commend 
and encourage foreign experts for their outstanding 
contributions	 to	Shanghai’s	economic	and	social	
development. The 2020 Magnolia Award was 
conferred on 50 distinguished foreigners from 
19 countries. They work on economy and trade, 
finance,	science	and	technology,	education,	culture	
and health.

Dr.	Wüthrich	 received	 the	2002	Nobel	Prize	 in	
Chemistry for his development of nuclear magnetic 
resonance	 (NMR)	spectroscopy	 for	determining	
the three-dimensional structure of biological 
macromolecules	in	solution.	In	2013,	Dr.	Wüthrich	
joined	 ShanghaiTech’s	 iHuman	 Institute	 as	 a	
Distinguished	Professor	 and	 founded	 the	 first	
NMR laboratory at ShanghaiTech. The NMR 
team operates a molecular biology/biochemistry 
laboratory for functional and biophysical studies 
of proteins, in particular for investigations of 

G	protein-coupled	 receptors	 (GPCRs)	and	 their	
interaction proteins, and for the preparation 
of isotope-labeled proteins in supermolecular 
complexes for NMR studies. 

Dr.	Wüthrich	actively	promoted	 the	cooperation	
between	ShanghaiTech	and	 the	Scripps	 Institute,	
Harvard	University,	 Swiss	 Federal	 Institute	
of Technology, and many domestic research 
institutions.	He	has	made	significant	contributions	
both	to	the	popularization	and	application	of	liquid	
nuclear magnetic technology in China, and to 
ShanghaiTech reaching the status of a world-class 
GPCR research center.

The 2020 Magnolia Award 
conferred on Distinguished 
Professor Kurt Hermann 
Wüthrich
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A good ranking in the 11th 
China Undergraduate Physics 
Tournament

From October 16th to 18th, the ShanghaiTech University representative team, 
composed	of	undergraduates	majoring	in	Physics	in	the	SPST,	participated	in	
the	11th	China	Undergraduate	Physics	Tournament	(CUPT).	

The	team	won	fifth	place	out	of	the	group	graded	at	the	second	prize	level	
(eighteenth	 in	 the	overall	 national	 ranking),	 and	 second	place	 among	
universities	 in	 the	Shanghai	area.	The	 team	leader,	Lu	Haoyu,	won	“Best	
Pros”	as	his	 individual	prize	for	his	outstanding	performance	 in	 the	Pros	
presentation during the tournament, one of only 3 winners in the nation.

In	2019,	ShanghaiTech	formed	a	university	team	to	participate	in	the	CUPT	
for	the	first	time,	and	won	the	thirteenth	place	out	of	the	group	graded	at	the	
second	prize	 level.	This	year,	under	comprehensive	 instructions	from	the	
SPST coaching team and through close team cooperation, a newly formed 

representative team won a better place in the 
CUPT. Students displayed their strong spirit 
in the CUPT - brave enough to challenge 
and explore the unknown, working with a 
meticulous and rigorous scientific research 
attitude, and displaying team unity and 
cooperation. 

This	year’s	team	is	composed	of	9	sophomores	
majoring	in	Physics	(namely	Lu	Haoyu,	Zhou	
Yanpeng,	Lu	Jiaming,	Wang	Runze,	Hu	Hao,	
Yang Shimeng, Zhang Ren, Shi Pingyuan, 
Ye Yaoxin). They cultivated and practiced 
research ability, academic communication 
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Group	photo	of	this	year’s	CUPT	team

Photo of Lu Haoyu

ShanghaiTech Team in CUPT competition

and enhanced team-work during the one-year 
preparation for the CUPT.

ShanghaiTech has achieved good rankings in the 
CUPT for two consecutive years, which would 
not have been possible without the dedication 
of the faculty coaching team of SPST. There are 
24 professors and research fellows involved in 
the	work	of	coaching,	 instruction,	organization	
and	 supports.	 In	 recent	 years,	 SPST	 has	
incorporated innovative academic activities 
into the undergraduate program of curriculum 
and	student	cultivation,	and	actively	organizes	
undergraduates to participate in the CUPT 
and Challenge Cup, in order to exercise their 
abilities	in	scientific	research	and	innovation.

CUPT is a national competition supported by 
the	Ministry	of	Education,	and	organized	on		
the	model	of	the	International	Young	Physicists	
Tournament. After 11 years of development, 
CUPT has become the largest, annual, academic 
communication event for undergraduates in 
physics, with the largest participant attendance. 
Over	100	universities	participated	in	this	year’s	
tournament, including teams from Peking 
University, Fudan University, University of 
Science and Technology of China and others.
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ShanghaiTech students 
achieved good results in 

the Baidu Astar Developer 
Competition

On	October	18th,	 the	final	of	 the	2020	Baidu	Astar	Developer	Competition	came	to	an	end	 in	Beijing	
Baidu Science Park. A total of 2,305 developer teams from 414 universities at home and abroad, including 
Wuhan	University,	University	of	Electronic	Science	 and	Technology	of	China,	Dalian	University	
of Technology, and others, signed up for the competition. Zheng Zhe, a 2020 graduate student at 
ShanghaiTech	University,	jointly	mentored	by	the	SIST	and	the	SCA,	won	the	national	fourth	place	(third	
prize)	in	this	competition.

The	topic	of	this	competition	comes	from	real	Baidu	Map	business	scenarios.	In	the	map	data,	road	traffic	
facilities	play	a	vital	role	in	alleviating	traffic	pressure,	improving	road	capacity,	and	ensuring	the	safety	of	
traveling	users.	Developing	a	method	to	intelligently	detect	changes	in	real-world	transportation	facilities	
is	a	very	meaningful	and	challenging	task.	The	topic	of	 this	competition	was“traffic	sign	detection	and	
scene	matching”.	Participants	were	required	 to	design	a	 traffic	sign	detection	and	matching	model	 for	
two image sequences taken at the same place at different times, and give the matching relationship of 
traffic	signs	in	the	two	sets	of	sequence	images.	The	competition	started	on	May	20th	and	comprised	the	
preliminary	round,	semi-final	and	final.

Faculty & Students  24
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To prepare for the competition, 
Z h e n g  Z h e  i n v e s t i g a t e d  a 
large body of l i terature and 
extracted algorithms that could 
be used for reference. Through 
visualized	 data	 and	 statistical	
sample distribution, he found 
that the data set had problems 
o f  unba lanced  d i s t r ibu t ion 
and  smal l  s amples .  Un l ike 
other 	 con tes tan t s ’	 ideas 	 o f	
direct matching, the algorithm 

he designed first generates a target sequence by calculating the similarity of targets in the front and 
rear frames, and then performs the matching between the sequences to obtain the final result, which 
greatly improves the matching accuracy. At the same time, considering the rapidity of actual application 
requirements, the algorithm uses a relatively shallow number of network layers to meet the application of 
actual	scenarios	in	the	future.	Therefore,	it	was	unanimously	approved	by	the	judges	and	the	Baidu	map	
engineer team.
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Professor Osamu Terasaki 
of SPST elected as 
a Member of Academia Europaea
Recently,	Academia	Europaea	announced	the	list	
of academicians welcomed into membership in 
2020. Professor Osamu Terasaki of the SPST was 
elected as a new foreign academician.

Academia	 Europaea	 is	 also	 known	 as	 The	
Academy	of	Europe,	with	 the	 full	name	of	 the	
European	Academy	of	Humanities	 and	Natural	
Sciences.	Established	 in	1988	and	 initiated	by	
the	European	Ministers	of	Science,	it	has	become	
one	of	the	most	influential	scientific	organizations	
with the widest range of cross-regional and 
academic fields and the highest academic status 
in	the	world.	Members	of	Academia	Europaea	are		
selected primarily from among the academicians 
of	 various	European	 academies	 and	 are	 best	
academic	elites	and	authorities	 in	 the	European	
humanities and natural sciences, including 74 
Nobel	Prize	winners,	7	Turing	Prize	winners,	15	
Filipino	Award	winners,	 etc.	 (as	of	 the	date	of	
election).

Professor Osamu Terasaki has long engaged in 
the research of electronic crystallography, mainly 
focusing on the structural analysis of porous 
materials and the study of electron microscopy 
methodology.	He	is	a	 leading	expert	 in	 this	field	
and has published many research results in the top 

international	academic	 journals	such	as	Nature, 
Science and Nature Materials.	In	2007	and	2019,	
he	won	the	Donald	W.	Breck	Award,	the	highest	
honor	of	the	International	Zeolite	Association.

As an international personage who actively 
promotes Sino-Japanese friendship, Professor 
Terasaki has built extensive cooperation with 
Chinese academia since the 1990s, and was 
invited to our university to undertake the 
establishment	 and	 research	 of	 the	 Electron	
Microscopy Center of SPST in 2015. For his 
outstanding contributions to scientific research, 
promotion of exchanges and cultivation of 
Chinese young scientists, he won the Chinese 
Government Friendship Award in 2003 and the 
Shanghai Magnolia Memorial Award in 2018.
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iHuman Founding Director 
Raymond Stevens was identified 
as a Highly Cited Researcher 
and Elected as AAAS Fellow
Recently,	 iHuman	Founding	Director	Raymond	
Stevens  was  ident i f ied  as  a  h ighly  c i ted 
researcher	for	his	exceptional	research	influence,	
demonstrated by the production of multiple 
highly-cited papers that ranked in the top 1% by 
citations	for	 field	and	year	 in	 the	Clarivate	Web	
of Science™. This is the 7th year in a row he has 
achieved this accomplishment.

Each	 year,	Web	 of	 	 Science™	 identifies	 the	
world’s	most	 influential	 researchers	─	the	select	
few who have been most frequently cited by their 
peers	over	 the	 last	decade.	 In	2020,	 fewer	 than	
6,200, or about 0.1%, of the world's researchers, 
in	21	research	fields	and	disciplines,	have	earned	
this exclusive distinction.

The list of 2020 recipients:

https://recognition.webofscience.com/awards/
highly-cited/2020/

Moreover, Raymond 
S t e v e n s  w a s  a l s o 
elected as American 
Association for the 
Advancement	of	Science	Fellow	(AAAS	Fellow)	
for his important contributions to science, 
including pioneering research, leadership 
within his field, teaching and mentoring, 
fostering collaborations, and advancing public 
understanding	of	science.	 In	October	2020,	 the	
AAAS Council elected 489 members as Fellows 
of	AAAS.	Election	as	a	Fellow	honors	members	
whose efforts on behalf of the advancement of 
science or its applications in service to society 
have distinguished them among their peers and 
colleagues. 

AAAS	Announces	Leading	Scientists	Elected	as	
2020 Fellows:

https://www.aaas.org/news/aaas-announces-
leading-scientists-elected-2020-fellows

In	November	 of	 2012,	Dr.	 Stevens	 founded	
ShanghaiTech’s	 iHuman	 Institute	 together	
with Professor Liu Zhi-Jie. 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, detect disease faster, 
and develop better and safer next generation 
medicines. 

The	newly	elected	AAAS	Fellows	will	receive	rosette	pins	in	gold	and	blue,	colors	symbolizing	

science and engineering. | AAAS
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Falling Walls honored SIAIS Professor 
Yang Haitao as one of the 10 winners 
in life sciences category

On November 4th, 2020, Professor Yang Haitao, 
Principal	 Investigator	at	SIAIS,	was	honored	as	
one	of	 the	10	Falling	Walls	winners	 in	 the	 life	
sciences	category.	The	Falling	Walls	Foundation,	
a	nonprofit	organization	based	in	Berlin,	selected	
“Breakthroughs”	 in	different	categories	out	of	a	
pool of 900 nominations from 111 countries this 
year. 

This	 year ’s	 Falling	Walls	 switched	 from	 a	
physical event in Berlin to an international 
virtual showcase, with a packed schedule of 
live streams, video presentations, live panels 

Prof. Yang Haitao	is	the	Principal	Investigator	of	the	Lab	of	Infection	
and	Anti-infection	at	SIAIS	and	Associate	Professor	at	 the	School	of	Life	
Science	and	Technology	(SLST).		

Learn more about Prof. Yang at:  

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

The	Falling	Walls	Conference	held	its	first	annual	meeting	on	November	9th,	2009	–	the	20th	anniversary	
of	 the	peaceful	 fall	of	 the	Berlin	Wall.	Since	 then,	 the	Falling	Walls	has	grown	 into	a	World	Science	
Summit to discuss and celebrate the most recent breakthroughs in science and society, with the theme 
“Which	are	 the	next	walls	 to	 fall	 in	science	and	society?”.	Leading	academic	 institutions	nominated	
their	“breakthroughs	of	the	year”	in	ten	fields	of	science,	and	then	in	each	field,	the	top	10	winners	were	
selected	by	dedicated	 juries	chaired	by	Helga	Nowotny	 (Former	President	of	 the	European	Research	
Council).

and	virtual	meetings.	During	 the	Falling	Walls	
Winners	Session,	Professor	Yang	presented	his	
breakthrough	work	entitled	“Breaking	 the	Wall	
to	Covid-19	Inhibitors”	 to	 the	online	audience.	
Professor	Yang	has	been	devoted	 to	COVID-19	
research s ince January 2020,  combining 
structure-assisted drug design and virtual drug 
screening to help identify new drugs to combat 
COVID-19.	Some	of	Professor	Yang’s	work	on	
COVID-19	has	been	published	 in	 top	Journals	
like	Nature,	Science	 and	Nature	Structural	&	
Molecular Biology. 
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The	ten	Falling	Walls	winners	in	the	life	sciences	category:
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Professor Chen Xiuxiong 
of the Institute of Mathematical 
Sciences has made a major breakthrough 
in the field of differential geometry

Professor Chen Xiuxiong, the founding director 
of	 the	 IMS,	 ShanghaiTech	University,	 and	
Professor	Wang	Bing	of	the	University	of	Science	
and	Technology	 of	China,	 have	made	major	
breakthroughs	in	the	field	of	differential	geometry.	
They successfully proved the "Hamilton-Tian 
Conjecture"	 and	 the	 "Zero-Order	Estimation	
Conjecture",	which	 are	 the	 core	 conjectures	
that have been pending in the international 
mathematics community for more than 20 years. 
Recently, this result was published in the top 
international	mathematics	 journal	 - Journal of 
Differential Geometry. The published paper is 
more than 120 pages long, the culmination of 11 
years’	work.	Differential	geometry	originated	 in	
the	17th	century.	It	uses	mainly	calculus	methods	
to study the geometric properties of space, and 
has	major	applications	in	physics,	astronomy,	and	
engineering. "Rich Flow" originated in the 1980s 
and is a differential geometry research tool that 
describes the evolution of space.

Prof.	Chen	Xiuxiong	 and	Prof.	Wang	Bing’s	
teams have long studied the convergence of 
"Rich Flow" in differential geometry. The new 
ideas and methods introduced in this work will 
have	a	profound	impact	in	the	fields	of	geometry	
and	analysis.	 In	fact,	since	the	publication	of	 the	
article’s	preprint	 	 there	have	already	been	several	
important follow-up works.

An	anonymous	reviewer	of	Journal	of	Differential	
Geometry	 believes	 that	 “the	 results	 of	 the	
article	 are	 extremely	outstanding	 and	 a	major	
advancement	in	the	field	-	no	doubt	it	will	inspire	
further	work”.	 Fields	Medal	winner	 Simon	
Donaldson	also	praised	this	work	in	the	media	and	
articles.

Link	of	the	paper:	https://projecteuclid.org/euclid.
jdg/1599271253



31  Research  

“I	am	 thrilled	 that	Dr.	Skodlerack	has	published	
in	such	a	prestigious	 journal.	This	 is	a	validation	
of	 the	excellence	of	our	young	faculty”,	said	Prof.	
Chen	Xiuxiong,	the	founding	director	of	IMS.	“I	am	
hoping	this	is	just	a	prelude	to	what	is	to	come	for	
our	institute”.

Billed as a grand unified theory of mathematics, 
the Langlands program is a web of far-reaching 
conjectures	 that	 suggest	deep	 links	between	 two	
seemingly disparate areas, number theory and 
representation theory. The program has enlisted 
some	of	 the	world’s	 best	mathematicians	 over	
the last half of a century, including several 
Fields medalists. The links have had profound 
consequences that have been used to solve centuries-
old number theoretical problems, for instance, 
Wiles-Taylor’s	proof	of	Fermat’s	Last	Theorem.	

An	essential	ingredient	in	the	proof	of	Fermat’s	Last	
Theorem is a property related to Local Langlands 
Conjecture,	which	 describes	 a	 correspondence	
between cer ta in  f ini te  dimensional  Galois 
representation, called Langlands parameters, 
to  packets  of  cer ta in  i r reducible  complex 
representations. The former is often referred to as 
the Galois side, while the latter the automorphic 

side.	 	The	article	 that	Dr.	Daniel	Skodlerack	has	
just	published	 is	 about	 a	 classification	problem	
for representations of classical groups and about 
the	 functorial	properties	of	 those	objects	on	 the	
automorphic side which correspond to the restriction 
of Langlands parameters to certain subgroup, 
solving a fundamental problem in the Local 
Langlands Correspondence. 

Dr.	Daniel	Skodlerack	 joined	 IMS	 in	 the	Fall	of	
2018 and is currently a research assistant professor. 
He is the first full-time member of the institute to 
have an article appear in one of the four prestigious 
journals.	“I	am	very	delighted	by	the	achievement.	It	
wouldn’t	have	been	so	successful,	if	my	co-authors	
R.	Kurinczuk	and	S.	Stevens	and	me	hadn’t	formed	
such	a	 remarkable	 team.	I	am	deeply	grateful	 for	
working with them”, he said, “In	 addition,	 the	
philosophy	of	IMS	has	a	positive	influence.	For	me,	
working in our young institute is very motivating, 
and as part of its philosophy the institute is very 
supportive and very much encourages high-level 
research”.

Link to the article https://link.springer.com/
article/10.1007/s00222-020-00997-0

Professor of IMS published a major 
breakthrough in Langlands Program 
research

Recently,	a	research	article	entitled	“Endo-parameters	for	p-adic	classical	groups”	by	Dr.	Daniel	Skodlerack	
from	the	Institute	of	Mathematical	Sciences	was	published	in	Inventiones Mathematicae, one of the four 
most	prestigious	mathematics	journals	in	the	world.	The	article,	completed	in	collaboration	with	Dr.	Robert	
Kurinczuk	of	the	Imperial	College	London	and	Dr.	Shaun	Stevens	of	the	University	of	Anglia,	supplies	an	
important	piece	of	the	puzzle	in	the	Langlands	Program,	which	is	widely	regarded	as	the	most	ambitious	
project	in	modern	mathematical	research.
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Researchers revealed the catalytic 
mechanism of Streptococcus thermophilus 
Cas9 nuclease

Streptococcus	 thermophilus	Cas9	 (St1Cas9),	a	smaller	Cas9	orthologue	 than	Streptococcus	pyogenes	
Cas9,	enables	robust	genome	editing	in	diverse	organisms.	This	article	described	the	researchers’	findings	
which determined the rare catalytic state structure of Cas9 nucleases and provided insights into the HNH-
catalytic	mechanism	and	PAM	DNA	recognition	mechanism	of	St1Cas9.	St1Cas9	uses	a	chemistry	for	
PAM recognition that is distinct from that of other Cas9 orthologues, and structure-guided engineering 
expanded	its	PAM	DNA	recognition.	

 

On	September	7th,	Prof.	Ji	Quanjiang	of	the	SPST,	together	with	his	collaborators,	published	a	research	
article in Nature Catalysis,	 entitled	 “	Catalytic-state	 structure	 and	 engineering	of	Streptococcus	
thermophilus	Cas9”.
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The researchers have successfully solved the 
crystal	 structure	of	St1Cas9-sgRNA-DNA	
ternary complex and clearly revealed the 
molecular	mechanism	of	target	DNA	strand	
cleaving by the HNH nuclease domain. 
Further analysis revealed that St1Cas9 has 
a unique "wing" region that plays important 
roles in regulating St1Cas9 activity and 
probably	 contributing	 to	 stabilizing	 the	
active conformation of the HNH domain. 
These mechanisms are unique to St1Cas9 
and are absent in other currently determined 
Cas9 structures. 

Ph.D.	 candidates	Zhang	Yifei	 and	Zhang	
Hongyuan 	 o f 	 P ro f . 	 J i ’s 	 g roup 	 were	
respectively the first and second authors 
of this research article. Prof. Ji was the 
corresponding author. ShanghaiTech is the 
first completion unit. This research was 
supported by National Natural Science 
Foundation and ShanghaiTech start-up 
funds.
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Breakthroughs in the study of topological 
superconductivity candidate materials
Recently, a breakthrough was made in the research 
of topological  superconductivity candidate 
materials	by	Professor	Chen	Yulin	–	Liu	Zhongkai’s	
group and collaborators. Both nontrivial topological 
surface states and bulk superconductivity have been 
directly	observed	 in	a	quasi-1D	material,	TaSe3,	
suggesting a new research platform in the study 
of the topological superconductivity. The research 
work,	with	 the	 title	 “Observation	of	 topological	
electronic	 structure	 in	quasi-1D	superconductor	
TaSe3”,	has	been	published	online	in	Matter.

Topological quantum material has been one of the 
hottest research topics in condensed matter physics. 
Certain types of materials can be classified as 
topologically nontrivial according to their special 
topological electronic properties, e.g. topological 
insulators, topological semimetals, topological 
superconductors. Unique behaviours often arise 
in these materials, for example the dispassion-less 
conductivity channel on the edge of a topological 
insulator	 (while	 the	 bulk	 keeps	 insulating),	
which could be used in the fabrication of future 
high efficiency electronic devices. Topological 
superconductors, on the other hand, are predicted 
to	host	exotic	emergent	particles	such	as	Majorana	
bound states, having considerable application 
potentials in fault-tolerant quantum computation.

Despite	 the	 great	 interest	 in	 both	 fundamental	
research and industry application, up to date, only 
very few materials are experimentally verified as 
candidates	 of	 topological	 superconductors	 (e.g.	
doped topological insulator CuxBi2Se3 and iron-

based superconductor FeTe0.55Se0.45). Searching 
for new material systems is always the focus in this 
intriguing	field.

Professor	Chen	Yulin	 –	Liu	Zhongkai’s	 group	
in SPST, has been playing an active role in the 
research of topological quantum materials. Based 
on the previous experience in the study and 
manipulation	of	topological	Dirac/Weyl	semimetals	
(Nature Materials, 2015; Science, 2019; Nature 
Communications, 2019) and discovery of new 
topological	 insulators	 (Nature Communications, 
2016), the group focused on the investigation of 
potential topological superconductor candidates. 
Combining the use of synchrotron-, laser-based 
Angle resolved photoemission spectroscopy 
(ARPES),	scanning	tunnelling	microscopy	(STM),	
transport measurement and theoretical calculation, 
they systematically studied the electronic properties 
of	quasi-1D	 superconductor	TaSe3,	 and	proved	
its	 topological	 non-trivial	 nature.	 It	 is	worth	
noting	here	 that	 the	 laser-ARPES	system	based	
in ShanghaiTech played a determining role in 
the research by directly observing the non-trivial 
topological surface states with very high momentum 
and energy resolution. The work suggests TaSe3 to 
be a promising new candidate of topological 
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superconductors. Unlike other existing candidates, 
the simultaneous combination of stoichiometric, 
exfoliable, and air-stable properties in TaSe3 
makes it an ideal platform for both fundamental 
studies and further applications.

ShanghaiTech	University	is	the	first	affiliation.	The	
work	was	performed	in	collaboration	with	Nanjing	
University, Tsinghua University, Chinese Academy 
of	Science,	Diamond	Light	Source	(UK),	Advanced	
Light	 Source	 (USA),	 Stanford	 Synchrotron	
Radiation	Lightsource	(USA),	Elettra	Synchrotron	
(Italy)	and	University	of	Oxford	 (UK).	Postdoc	

Chen	Cheng,	Liang	Aiji	and	graduate	student	Liu	
Shuai	are	the	co-first	authors	of	the	work.	Research	
associate	Dr.	Wang	Meixiao,	Prof.	Liu	ZhongKai	
and Prof. Chen Yulin are the co-corresponding 
authors.	 Prof.	Guo	Yanfeng,	Prof.	Qi	Yanpeng	
from	SPST	and	Prof.	Kou	Xufeng	from	SIST	also	
participated in the work. The work was supported 
by the start-up fund of ShanghaiTech University, 
the National Natural Science Foundation of 
China,	National	Key	R&D	program	of	China	and	
ShanghaiTech Laboratory for Topological Physics.

Schematic and experimental result of topological 

surface states in the TaSe3

Art work illustrating topological superconductivity on the surface of TaSe3
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Resolving the atomic structure of alkali 
metals at room temperature

A research team led by Professor Yu Yi from the 
SPST at ShanghaiTech University has resolved 
the room-temperature atomic structure of alkali 
metals with transmission electron microscopy 
(TEM).	On	October	23th,	this	study	was	published	
in	 the	 journal	Nature Communications entitled 
“Unravelling	the	room-temperature	atomic	structure	
and	 growth	 kinetics	 of	 lithium	metal”.	After	
publication online, this work attracted attention and 
was given a research highlight by Nature entitled 
“How	to	make	violently	reactive	metals	and	watch	
them	grow”.

Alkali metals are widely studied in various 
fields such as medicine and battery. However, 
limited by the chemical reactivity and electron/
ion beam sensitivity, it is difficult to reveal the 
intrinsic atomic structure of alkali metals and their 
fundamental	properties.	TEM	is	a	powerful	method	
for	the	characterization	of	atomic	structure	whereas	
the cryogenic transfer process of sample into the 
microscope	hinders	 the	 visualization	of	 room-
temperature images and in situ growth process. 

Research highlight article in Nature

	Editors’	highlights	in	Nature Communications
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Group	members	of	Yu	Yi’s	group Research	team	of	CћEM,	SPST,		ShanghaiTech	University

Yu	Yi’s	 group	 concentrates	 on	 the	 imaging	
of microstructure of electron-beam sensitive 
materials. Recently, a versatile method was 
proposed	which	can	produce	alkali	metals	 (Li,	
Na) in-situ in the microscope. Taking alkali salts 
as the starting materials and electron beam as the 
trigger, alkali metals could be reduced directly. 
Combined with low dose aberration corrected 
imaging technique, the atomic structure of Li 
and Na were unraveled at roomtemperature. 
Moreover, the oxidation and contact property of 
alkali metals were investigated. As the lightest 
metal in the world, lithium metal is regarded as 
the best anode in lithium-ion batteries. This study 
contributes to the better understanding of the 
microcosmic mechanism of lithium-ion batteries.

In 	 this 	 paper, 	 Ph.D. 	 s tudent 	 Liang	 Chao	
is the first author, Professor Yu Yi is the 
corresponding	author,	SPST	is	the	only	affiliation.	

Postdoc	 fellow	Zhang	Xun,	Professor	Liu	Wei,	
undergraduate	student	Wu	Jiay	and	engineer	Liu	
Weiyan	from	Center	for	High-resolution	Electron	
Microscopy	(CћEM)	have	also	participated	in	 the	
work.	Electron	microscopy	characterization	has	
received support from Professor Osamu Terasaki 
and	CћEM.	This	work	is	supported	by	the	National	
Key	Research	and	Development	Program	of	China,	
the National Natural Science Foundation of China, 
the Natural Science Foundation of Shanghai, and 
startup funding from ShanghaiTech University.

• Link for the article:https://www.nature.com/
articles/s41467-020-19206-w

•	Editor’s	highlights	in	Nature Communications: 
https://www.nature.com/collections/wtpqpqpgwd

• Research highlight in Nature: https://www.nature.
com/articles/d41586-020-03029-2

Formation	of	alkali	metals	in	TEM	and	corresponding	atomic	images	of	Li	and	Na
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A breakthrough in developing industrial gas 
separation membranes

Gas separation is a fundamental industrial process 
that	accounts	for	a	significant	portion	of	the	world	
energy consumption. However, many separation 
processes currently implemented in industry are 
based on cryogenic distillation which is a highly 
energy demanding process. For instance, the 
cryogenic distillation of ethylene/ethane alone 
accounts for a whopping 0.3% of world total 
energy consumption. Therefore, the development 
of new energy efficient and environmentally 
friendly separation technologies is one of the 
primary challenges confronting material scientists, 
chemists, and chemical engineers.

Among various alternatives, membrane separation 
is widely considered a promising technology. 
This is because it relies on the discrimination of 
diffusion kinetics between different gas molecules 
and is not a heat-driven process. Therefore, 
membrane separation has the potential to drastically 
reduce the energy consumption of current industrial 
gas	 separation	processes.	The	key	 to	 realizing	
this technology is to develop membrane materials 

with	high	permeability	 (a	measure	of	 how	 fast	
gas molecules diffuse through the membrane) and 
selectivity	(a	determining	factor	 for	 the	purity	of	
the downstream gas). Unfortunately, at the current 
stage, there are no practical membrane materials 
for many separation processes including ethylene/
ethane separation. 

In	 recent	years,	 researchers	have	 found	 that	by	
doping traditional membrane polymers with metal-
organic	 framework	 (MOF)	 filler	 to	 form	mixed	
matrix	membranes	 (MMMs)	 can	 drastically	
improve the gas separation performance of the 
membranes. This is because the highly uniform 
and tunable pore structure of the MOF provides 
interconnected pathways for the selective transport 
of	certain	gas	molecules.	 If	 the	pore	size	 falls	 in	
between two gas molecules, the smaller gas can be 
efficiently	separated	based	on	a	so-called	

Prof.	Li	Tao’s	 research	group	 at	SPST	 recently	
achieved a breakthrough in developing gas 
separation membranes. Their research entitled 
“Enhancing	 the	Gas	 Separation	 Selectivity	 of	
Mixed-Matrix	Membranes	Using	a	Dual-Interfacial	
Engineering	Approach”	was	published	in	Journal of 
the American Chemical Society.
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Wu	Chunhui,	5th	year	graduate	student	at	ShanghaiTech	
University

“molecular	 sieving”	mechanism.	However,	 the	
reality is more complicated as a simple mixture 
of a MOF and a polymer, in most cases, does not 
guarantee superior separation performance. One of 
the key bottlenecks is poor interfacial compatibility 
between the MOF particle and the polymer matrix. 
This challenge has severely hampered the further 
development of new membrane materials and the 
progress of their industrial deployment.

Confronting	this	challenge,	Prof.	Li	Tao’s	research	
group	developed	 a	 highly	 generalizable	 “dual-
interfacial	 engineering”	 approach	 to	 strengthen	
and improve the interface between the MOF 
particle and the polymer matrix. This method 
first selected a MOF material that is theoretically 
capable of separating a certain gas mixture. Then, 
utilizing	microwave-assisted	synthesis	 (MAS),	a	
20 nm-thick polycrystalline MOF-74 shell was 
uniformly grown on to the core MOF surface. 
This step ingeniously divided the original single 
interface	problem	into	two	interfaces:	MOF−MOF	
and	MOF−polymer,	which	 can	 be	 individually	
addressed. On the one hand, the MOF-MOF 
interface is held by the abundance of metal-
ligand coordination bonds which prevents defect 
formation. On the other hand, the uneven MOF-
74 surface provides extra interfacial contact with 
the matrix polymer thereby establishing a stronger 
interfacial interaction. Meanwhile, the high-density 
open	metal	sites	(OMSs)	on	the	MOF-74	surfaces	
can coordinatively crosslink the surface polymer 
chains and double secure the interfacial integrity. 
As a result, the MMM fabricated using Ni-MOF-74 
modified MOF-801 core-shell particles exhibited 
an ethylene/ethane separation selectivity of 5.9, a 
whopping 76% increase from its pristine polymer 
counterpart positioning it as one of the highest 
performing ethylene/ethane separation membrane 
reported to date.

Schematic	depiction	of	the	“Dual-interfacial	Engineering”	approach	(left);	The	trade-off	relationship	of	C2H4/	C2H6	separation	
reported in this work.
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Li’s	research	lab	group	photo

This	“dual-interfacial	engineering”	method	outlined	a	practical	
strategy to improve the interfacial compatibility in a wide range 
of	MMMs.	We	anticipate	 that	 this	example	will	 facilitate	 the	
rational design and fabrication of high-performance membrane 
materials in the future.

This work was conducted solely at the School of Physical Science 
and	Technology,	ShanghaiTech	University.	The	first	author	of	the	
work,	Wu	Chunhui,	 is	a	5th	year	graduate	student	 in	Prof.	Li’s	
group. Prof. Li Tao is the corresponding author. This work was 
also supported by the National Science Foundation of China and 
the ShanghaiTech Start-up Fund.

Link	to	the	article:	https://dx.doi.org/10.1021/jacs.0c07378
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A research team from iHuman has made a new 
discovery	in	the	field	of	human	chemokine	system.	
This study fills in a critical gap, which is how 
endogenous chemokines activate endogenous 
chemokine receptors.  The art icle,  enti t led 
"Structure basis of CXC chemokine receptor 2 
activation and signaling" was published in the 
prestigious	 journal	Nature, available online as an 
accelerated	article	preview	from	July	1st,	Beijing	
time. 

The	first	author	of	 the	paper	is	Liu	Kaiwen,	Ph.D	
candidate from the School of Life Science and 
Technology, ShanghaiTech University. The co-
corresponding	authors	are	Liu	Zhi-Jie,	Executive	
Director	 of	 iHuman	 Institute	 and	Professor	 at	
ShanghaiTech University, and Professor Hua 
Tian,	 an	 independent	 PI	 of	 iHuman	 Institute.	
ShanghaiTech	 is	 the	 first	 affiliation.	 It	 is	worth	
noting that Prof. Liu's group has been focusing 
their research on the structural and mechanistic 
studies of disease-relevant GPCRs in the past 
several years and this article is their seventh high 
impact paper. 

There are nearly 50 chemokines and more than 
20 chemokine receptors in the human body. Their 
interaction constitutes a complex chemokine 
regulatory network that mediates cell migration 
and	is	closely	related	to	 inflammation	and	cancer.	
The	 chemokine	 IL8	 activates	 the	G	 protein-
coupled receptor CXCR2 and induces secondary 
messenger-mediated downstream signaling. 
CXCR2 mediates migration of neutrophils, T, B 

and other lymphocytes, and is related to a series of 
biological	effects	such	as	degranulation.	It	plays	an	
important role in inflammation, cell development 
and	 chemotaxis	 of	 tumor	 cells.	 IL8/CXCR2,	
as a key component of the tumor-associated 
inflammatory	environment,	can	induce	chemotactic	
migration of target cells, promote angiogenesis, 
and affect the proliferation, survival and metastasis 
of tumor cells. Therefore, CXCR2 is an important 
therapeutic target for the treatment of immune 
diseases and cancer. 

The	structure	and	 interaction	mechanism	of	 IL8	
and its receptor CXCR2 can not only reveal 
the structural model of GPCR regulated by 
endogenous cytokines, but also contribute to the 
development of related anti-inflammatory and 
anti-cancer	drugs.	Using	 the	Bio-EM	facilities	of	
ShanghaiTech, the team led by Prof. Liu Zhi-Jie, 
successfully	determined	single-particle	cryo-EM	
structures of CXCR2, bound with two forms of 
endogenous	ligand	IL8	and	downstream	Gi	protein	
with	the	resolution	of	3.5	Å	(dimer	IL8)	and	3.4	Å	
(monomer	IL8),	 respectively.	The	 two	structures	
reveal the unique shallow binding pocket and 
receptor activation mechanism of the endogenous 
chemokine	 IL8,	as	well	 as	 the	 interaction	mode	
and downstream signal transduction mechanism 
of	CXCR2	and	Gi	protein	in	the	IL8	binding	state.	
"At present, there is little structural information 
about the interactions between endogenous 
chemokines and chemokine receptors, which limits 
the	precise	design	of	new	anti-cancer	drugs.	 I	am	

Breakthrough by iHuman research team informed 
anti-cancer drug development
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very	glad	 to	make	 this	breakthrough."	Liu	Kaiwen	
said. As the co-corresponding author, Professor Hua 
Tian	added,	 "In	 this	paper,	we	 report	 the	 structures	
of	CXCR2	 in	 inactive	and	active	 states.	 It	provides	
the structure basis of activation mechanism of the 
chemokine receptors and the design of peptide and 
antibody drugs." 

"This research is another important breakthrough in 
our structural and mechanistic study of GPCR signal 
transductions.	We	will	 also	carry	out	 the	 follow-up	
study on the development of anti-cancer drugs based 
on the new results." Professor Liu Zhi-Jie said. 

A team of collaborators are also involved with 
this study. They are Prof. Yuan Shuguang from 
the	 Shenzhen	 Institute	 of	Advanced	Technology,	
CAS,	Prof.	Zhao	Suwen	from	iHuman	Institute,	and	
researchers from core facilities of ShanghaiTech 
University. The research was supported by the National 
Natural Science Foundation of China, the Ministry of 
Science and Technology and the Shanghai Municipal 
Government. 

This chart shows the T cell is migrating towards the 
cancer	cells	under	the	modulation	of	IL8.	In	the	zoom-in	
view of T cell surface, the activated chemokine receptor 
CXCR2	is	recruiting	downstream	G	protein	(designed	by	
Julie Liu).

(a)	Crystal	 structure	of	 antagonist	 00767013-bound	
CXCR2	 and	 the	 cryo-EM	 structures	 of	 CXCR2-	
CXCL8	(dimer)-Gi	and	CXCR2-	CXCL8	(monomer)-
Gi	 complexes.	 (b)	 Schematic	 summarizing	 the	 key	
translational and rotational movements contributing 
to	CXCR2	activation.	 (c)	Surface	cutaway	side	view	
comparing ligand binding modes for CXCR2-CXCL8. 

Group	photo	of	the	iHuman	Institute	at	ShanghaiTech	University	
research team. From left to right: Xu Yueming, Zhao Suwen, Hua 
Tian,	Liu	Kaiwen,	Liu	Zhi-Jie,	Wu	Lijie,	Wu	Meng,	Sun	Qianqian.
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Since it was developed in the 1980s by Prof. 
Richard	Lerner	 and	Prof.	Gregory	Winter,	2018	
Nobel Laureate in Chemistry, the combinatorial 
antibody library technology has been applied in 
biomedical development and basic science research. 
Prof. Richard Lerner extended the application of 
combinatorial antibody to many fields, such as 
enzyme	catalysis,	 receptor	activation	and	cell	 fate	
regulators.	Recently,	 a	 joint	 team	 led	by	Profs.	
Richard Lerner and Yang Guang discovered an 
agonist antibody targeting leptin receptor from 
combinatorial antibody and published their 
findings in Advanced Science on July 1st, in an article 
entitled	“Selection	of	a	Full	Agonist	Combinatorial	
Antibody	that	Rescues	Leptin	Deficiency	In	Vivo”.

Leptin is an important protein metabolic regulator 
and it is mainly secreted by white adipose tissue of 
the body. Leptin can stimulate POMC and AgRP 
neurons, which express leptin receptor in the 
arcuate nucleus of the hypothalamus to regulate 
the body's appetite and energy metabolism. Leptin 
receptor	belongs	 to	 the	 type	 I	 cytokine	 receptor	
family	and	 the	JAK-STAT	pathway	 is	 its	primary	
signaling. Leptin is a multi-function cytokine 
with	many	 targeting	 organs.	 In	 addition	 to	 the	
regulation of energy metabolism, leptin also has 
many other important physiological functions, 
including immune regulation, reproductive system 
development, bone density regulation, nerve 
cell protection and tumorigenesis. Patients with 
leptin gene deficiency clinically manifest with  
obesity, exuberant appetite, hyperinsulinemia, 
hyperlipidemia, and reproductive and immune 
dysfunction. The recombinant leptin has been 
approved	 in	 the	United	States,	Europe	and	Japan	

for the treatment of patients with congenital or 
acquired systemic fat metabolism disorders that 
are complications of leptin deficiency. However, 
although recombinant leptin can effectively treat 
leptin deficiency in the body, the drug has a short 
half-life and immunogenicity, which may lead to 
the emergence of anti-drug antibodies and loss of 
therapeutic effect or severe infection.

The	 joint	 team	 led	by	Profs.	Richard	Lerner	and	
Yang Guang established a full agonist screening 
and	 optimization	 system	 by	 targeting	 leptin	
receptors with human combinatorial antibody 
libraries, where Phage display, mammalian cell 
membrane display, and yeast surface display were 
integrated	 to	select	 leptin	receptor-specific	agonist	
antibody H6. In vitro, the selected antibody H6 was 
proved	to	specifically	activate	the	leptin	receptor	of	
both human and mice, and the receptor activation 
by the antibody H6 is consistent with the natural 
ligand leptin. In vivo,	 leptin	deficient	mice	 (ob/
ob),	 leptin	 receptor	deficient	mice	 (db/db),	wild	
type	mice	 and	diet-induced	obesity	mice	 (DIO)	
were used to verify the efficacy of antibody. The 
results indicated that antibody H6 could enter 
the hypothalamus region to stimulate neurons 
expressing leptin receptor to regulate diet and body 
weight of mice. Meanwhile, animal results also 
showed that antibody H6 has longer half-life and 
better	biological	activity	than	the	natural	 leptin.	In	
addition, antibody H6 and leptin may activate the 
receptor in different mechanism. H6 antibodies can 
effectively activate the mutant leptin receptors that 
have no response to leptin. Therefore, antibody H6 
has the potential to treat obese patients with leptin 
mutant receptors.

Research team of SIAIS developed a new 
agonist antibody
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Graduate	student	Tao	Pingdong	from	Yang	Guang’s	group	is	 the	first	author	of	 this	article.	Professors	
Richard	Lerner	and	Yang	Guang	are	 the	corresponding	authors.	SIAIS	is	 the	primary	affiliation	for	 this	
study. The work was supported by the National Natural Science Foundation of China and the Shanghai 
Municipal	Science	and	Technology	Commission.	Several	technical	platforms	of	SIAIS	provided	important	
support for this study.

 Full agonist antibody selection system targeting leptin receptor

Evaluation	of	antibody	H6	and	Leptin	in	ob/ob	mice

Link to the original paper: https://onlinelibrary.wiley.com/doi/full/10.1002/advs.202000818
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A new mechanism of vertebrate 
epithelium collective migration 
discovered by SLST

A team of scientists led by Professor Lu Pengfei 
from SLST has discovered a novel multi-step 
mechanism by which vertebrate epithelium 
undergoes collective migration. On October 
13th, 2020, their work was published online as a 
research	article	entitled,	"Asymmetric	stratification-
induced polarity loss and coordinated individual 
cell movements drive directional migration of 
vertebrate epithelium" in Cell Reports.

In	recent	years,	 it	has	been	proved	 that	collective	
migration is an important process in the life 
activities of the multicellular organisms, but its 
cellular and molecular biological mechanism is 
still poorly understood. Collective migration is 
a group or a cluster of cells that cooperate and 
coordinate their movements. Although migration 
of single cells is traditionally the most studied and 
best understood, recent advances have highlighted 
the importance of collective migration, which is 
a fundamental cell and developmental biological 
process, essential for embryogenesis, wound repair, 
and cancer metastasis. For instance, the latest 
research shows that cancer metastases, previously 
thought to migrate as individual cells, are in 
fact more effective at invasion during collective 
migration. Therefore, it is very important to study 
the cellular and molecular mechanisms of collective 
migration as they have a profound impact on the 
development of embryos, organogenesis, various 
pathological behaviors, and the treatment of cancer.

No matter whether single or multicellular, in cell 
migration, there are two fundamental questions: 
first,	how	 to	determine	 the	migration	direction?	
Second,	where	does	 the	driving	force	come	from?	
In	 all	 the	 current	 collective	models,	 including	
the	monolayer	of	epithelial	 sheet	cells	 in	 the	2D	
wound-healing assay, vascular sprouting and cancer 
invading, etc, these two questions are determined 
by	 the	choice	of	“leader	cells”.	Directionality	or	
"front-rear" polarity is set up when "leader cells" 
have been established, often as a fate choice. 
Once determined, leader cells are also the drivers 
responsible for "pulling" the collective toward 
migratory cues. 

Despite	 some	 recent	 advances	 in	 the	 study	 of	
collective migration, little is understood regarding 
the mechanism by which vertebrate glandular 
epithelium undergoes directional migration. Based 
on	Lu	Pengfei	group’s	previous	report	 that	FGF10	
can trigger directional epithelial migration, they 
can answer those two fundamental questions. The 
group found that mammary epithelium uses a novel 
mechanism both to set up directionality and to drive 
migration.	Specifically,	 the	"front-rear"	polarity	of	
mammary epithelium is established by asymmetric 
cell proliferation and epithelial stratification in 
an FGF10-gradient-dependent manner. Unlike all 
other	known	systems,	“leader	cells”	have	not	been	
generated	at	 this	stage.	Epithelial	stratification	 in	
the front, which leads to tissue polarity loss, is 
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The	process	of	the	epithelial	cell	collective	migration.	The	“front-rear”	polarity	of	mammary	epithelium	is	established	
by	asymmetric	cell	proliferation	and	epithelial	stratification	 in	an	FGF10-gradient-dependent	manner.	Epithelial	
stratification	in	 the	front,	which	leads	 to	 tissue	polarity	 loss,	 is	 required	for	directional	migration.	“Leader	cells”	
in the mammary epithelium are a dynamic rather than a stable population. FGF10 gradient orients intra-epithelial 
protrusions	toward	the	signal	source	so	that	the	overall	cell	movements	are	cohesive	and	efficient.

"pushing" forces. This work has opened a door to 
various	new	and	exciting	frontiers.	It	also	provides	
a theoretical basis for understanding cancer 
metastasis, such as in the development of breast 
cancer, and provides insight into finding new 
therapeutic targets.

Professor Lu Pengfei is the corresponding author 
of this study. This work was supported by grants 
from the Ministry of Science and Technology of 
China, National Science Foundation of China, and 
startup funds from ShanghaiTech University.

required for directional migration. Lu Pengfei's 
group has shown that front cells are "leader cells" 
of directional migration and they move faster and 
more directionally. Compared to other collective 
systems,	“leader	cells”	in	the	mammary	epithelium	
are a dynamic rather than a stable population. The 
FGF10 gradient orients intra-epithelial protrusions 
toward the signal source so that the overall cell 
movements are cohesive and efficient. Finally, 
they show that instead of using a "pulling" force 
as	in	other	collective	models,	“leader	cells”	power	
migration by a combination of both "pulling" and 
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The SIAIS research team revealed 
a piRNA-independent mechanism of PIWI 
protein in gastric cancer

On	August	 26th,	 2020,	 a	 team	 led	 by	 SIAIS	
Distinguished	Adjunct	 Professor	 Lin	Haifan	
published new findings in PNAS in an article 
entitled	“PIWIL1	Promotes	Gastric	Cancer	via	a	
piRNA-Independent	Mechanism”.	These	findings	
reveal a new function and action mechanism 
of	 PIWI	 proteins	 in	 oncogenesis,	 guiding	 the	
identification	of	PIWI	inhibitors	to	cure	cancer.

Precision medicine aims to cure cancer without 
affecting	normal	 tissues.	PIWI	proteins,	 initially	
discovered	 in	 Prof.	 Lin	Haifan’s	 lab	 for	 their	
essential function in germline development, 
execute	 their	 functions	by	partnering	with	PIWI-
interacting	 RNA	 (piRNA),	 a	 class	 of	 small	
noncoding RNA. These proteins provide a rare 
opportunity for targeted therapy of cancer because 
they are normally not expressed or required in 
somatic tissues but gain expression in diverse 
types	of	cancers.	Thus,	inhibiting	PIWI	expression	
should stop cancer development without affecting 
normal body function.

Here	 the	 team	 reported	 that	 PIWIL1,	 one	 of	
the	 four	 PIWI	 proteins	 in	 humans,	 is	 highly	
expressed in gastric cancer tissues and cell lines. 

Knocking	 out 	 PIWIL1	 gene	 (PIWIL1-KO)	
drastically reduces gastric cancer cell proliferation, 
migration, metastasis, and tumorigenesis. RNA 
deep sequencing of gastric cancer cell line SNU-
1	 revealed	 that	KO	 significantly	 changes	 the	
transcriptome, causing the up-regulation of most 
of its associated transcripts. Moreover, the team 
reported	 the	 surprising	 finding	 that	 PIWIL1’s	
function in gastric cancer cells is independent of 
piRNA but rather involves the UPF1-mediated 
nonsense -med ia t ed 	 mRNA	 decay 	 (NMD)	
mechanism. The findings revealed a novel 
function	of	PIWIL1	in	cancer	as	well	as	a	piRNA-
independent mechanism underlying this function.

The	findings	bear	three-fold	significance:

(1)	This	is	the	first	demonstration	of	the	oncogenic	
function	of	PIWI	proteins	in	gastric	cancer.

(2)	This	is	the	first	definitive	demonstration	of	the	
piRNA-independent	function	of	PIWI	proteins.

(3)	This	is	the	first	demonstration	that	Piwi	proteins	
interact	with	 the	NMD	mechanism	to	achieve	 its	
gene regulation function.
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Shi	Shuo,	Research	Assistant	Professor	from	the	SIAIS	in	ShanghaiTech	University,	 is	 the	first	author	
of	 the	research	paper.	Prof.	Lin	Haifan	is	 the	corresponding	author.	Yang	Zhenzhen,	Research	Assistant	
Professor	of	SIAIS,	Liu	Sanhong,	 a	 former	Research	Associate	Professor	of	SIAIS,	 and	Yang	Fan,	
Research	Assistant	of	SIAIS,	participated	 in	 the	work.	The	paper’s	 first	 affiliation	 is	ShanghaiTech	
University. All the computing work was performed at the ShanghaiTech High Performance Computing 
Platform.

Link for the article: 

https://www.pnas.org/content/pnas/117/36/22390.full.pdf
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Significant progress in side-channel verification 
in cryptographic programs

Professor	 Song	 Fu’s	 research	 group	 from	 the	
School	of	 Information	Science	 and	Technology	
(SIST)	has	recently	published	an	article	entitled	“A	
Hybrid	Approach	to	Formal	Verification	of	Higher-
Order	Masked	Arithmetic	Programs”.	This	article	
was published in ACM Transactions on Software 
Engineering Methodology	 (ACM TOSEM), one 
of the two most prestigious software engineering 
journals	 in	 the	world	 (the	 other	 one	 is	 IEEE 
Transactions on Software Engineering	with	 IF	
6.116,	 the	fourth	highest	 ranking	among	all	 IEEE	
computer	journals	in	2019).	In	the	past	 three	years	
(2017-2019),	ACM TOSEM published an average 
of only 20 articles each year, and of those, only 3 
on average listed their first affiliation as Mainland 
China.

Side-channel attacks, which are capable of 
breaking secrecy via side-channel information, 
pose a growing threat to the implementation of 
cryptographic algorithms. Masking is an effective 
countermeasure against side-channel attacks by 
removing the statistical dependence between 
secrecy	and	power	consumption	via	randomization.	
However,	designing	efficient	and	effective	masked	
implementations turns out to be an error-prone 
task. Current techniques for verifying whether 
masked programs are secure are limited in their 
applicability and accuracy, especially when they 
are applied. To bridge this gap, this article proposes 
a sound type system, equipped with an efficient 
type inference algorithm, for verifying masked 
arithmetic	programs	against	higher-order	attacks.	It	
then gives novel model-counting based and pattern-
matching based methods which are able to precisely 
determine whether the potential leaky observable 

sets detected by the type system are genuine or 
simply	 spurious	 (Figure	 1).	The	 evaluation	 of	
various implementations of arithmetic programs 
confirms	that	the	approach	outperforms	the	state-of-
the-art baselines in terms of applicability, accuracy, 
and	efficiency.

Following the national cyberspace security 
strategy,	 Professor	 Song	 Fu’s	 research	 group	
has conducted an in-depth study on this topic. 
This article is based on their prior achievements, 
including a novel refinement-based verification 
methodology for verifying cryptographic programs 
(ACM Transactions on Software Engineering 
Methodology, 2019) and a novel compositional type 
inference	system	(IEEE Transactions on Software 
Engineering, 2020).

In	 the	article,	Ph.D.	Candidate	Gao	Pengfei	 is	 the	
first	author,	Professor	Song	Fu	is	the	corresponding	
author, and ShanghaiTech University is the first 
affiliation. This article was supported by grants 
from the Natural Science Foundation of China 
Key	Program,	 the	NSFC-DFG	International	Joint	
Program,	 and	 the	 ShanghaiTech	University’s	
Startup Funding.

Article links:

2020 ACM TOSEM 

http://faculty.sist.shanghaitech.edu.cn/faculty/songfu/
publications/TOSEM20.pdf

2020 IEEE TSE 

https://ieeexplore.ieee.org/document/9139284

2019 ACM TOSEM 

https://dl.acm.org/doi/10.1145/3330392

	Framework	of	HOME
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Multiple papers of SIST published at top 
conferences in 2020

Recently,	 the	Vision	and	Data	Intelligence	Center	
(VDI)	of	SIST	published	4	papers	at	the	European	
Conference	on	Computer	Vision	 (ECCV,	2020)	
and	2	papers	at	the	ACM	International	Conference	
on	Multimedia	 (ACM	MM,	2020).	ECCV	is	one	
of the top three computer vision conferences, 
focusing on cutting-edge research in computer 
vision, and ACM MM is also a class A conference 
recommended by the China Computer Society.

Professor	He	Xuming’s	 research	group	proposed	
a novel prototype-based few-shot learning 
framework of semantic segmentation. Semantic 
segmentation is a core task in modern computer 
vision with many potential applications ranging 
from autonomous navigation to medical image 
understanding. Although remarkable success has 
been achieved by deep convolutional networks in 

semantic segmentation, a notorious disadvantage of 
those supervised approaches is that they typically 
require thousands of pixel-wise labeled images, 
which	are	very	costly	to	obtain.	In	this	work,	they	
studied semantic segmentation with the method 
of a novel prototype-based few-shot learning 
framework. The results showed that the part-aware 
prototype learning outperforms the state of the 
art with a large margin. This work was published 
at	ECCV	2020,	 entitled	 “Part-aware	Prototype	
Network	 for	Few-shot	Semantic	Segmentation”.	
Ph.D.	Student	Liu	Yongfei	 and	Master	 student	
Zhang Xiangyi are the co-first authors, Professor 
He Yuming is the corresponding author. 

Link to this paper: https://arxiv.org/abs/2007.06309

 Part-aware prototype network
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Qualitative	Visualization	of	1-way	1-shot	setting	on	PASCAL-5.	(a)	demonstrates	the	part-aware	prototypes	response	heatmaps.	

The	bright	region	denotes	a	high	similarity	between	prototypes	and	query	images.	(b)	and	(c)	show	the	capabilities	of	the	model	in	

coping	with	appearance	and	scale	variation	by	utilizing	unlabeled	data.	Red	masks	denote	prediction	results	of	models.	Blue	and	

green masks denote the ground-truth of support and query images. 

While	artificial	 intelligence	has	been	previously	
applied in medical image-assisted diagnosis, 
previous methods required a large number of 
labeled disease data in training models, which 
are	 difficult	 to	 obtain.	 In	 order	 to	 reduce	 the	
dependence	on	annotations,	Prof.	Gao	Shenghua’s	
research group studied the anomaly detection 

problem in medical images. Anomaly detection 
refers	to	the	identification	of	abnormality	caused	by	
various retinal diseases/lesions, by only leveraging 
normal	 images	in	 the	training	phase.	Gao’s	group	
observed that normal medical images are highly 
structured, while the regular structure is broken 
within abnormal images. Therefore, they explored 

 The motivation of leveraging structure information for anomaly detection
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The framework of The proposed P2Net

Proposed network architecture

the relationship between structure and texture and 
proposed a new anomaly detection algorithm. 
The method here has internationally leading 
performance in the detection of anomalies in the 
retinal	 fundus	and	OCT	images.	Zhou	Kang	and	
Xiao Yuting are the co-first authors of this paper, 

and Professor Gao Shenghua is the corresponding 
author.

Link to this paper: 

http://www.ecva.net/papers/eccv_2020/papers_
ECCV/papers/123650358.pdf
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“P2Net:	 Patch-match	 and	Plane-regularization	
for	Unsupervised	 Indoor	Depth	Estimation”	was	
published	at	ECCV	2020.	Yu	Zehao	and	Jin	Lei	
are the co-first authors. The work was supported 
by	the	National	Key	R&D	Program	of	China	and	
ShanghaiTech-Megavii Joint Lab. 

Link to this paper: 

https://arxiv.org/pdf/2007.07696.pdf

Students	 from	Prof.	Gao	Shenghua’s	group	have	
also tackled the unsupervised depth estimation task 
in indoor environments. As the indoor environment 
has non-textured regions, the commonly used 
unsupervised depth estimation framework for 
outdoor scenes will not converge in the indoor 
scenes.	 In	 this	 paper,	 they	 proposed	 P2Net.	
Extensive	experiments	on	NYUv2	and	ScanNet,	
showed that their P2Net outperforms existing 
approaches by a large margin. This paper entitled 

Prof. Xu Lan, in collaboration with the Prof. Fang 
Lu of the Vision group at Tsinghua University, 
has  publ ished a  conference paper  ent i t led 
“RobustFusion:	Human	Volumetric	Capture	with	
Data-driven	Visual	Cues	using	an	RGBD	Camera”	
at	ECCV	this	year.

This work introduced a new kind of robust 
human performance capture system using only a 
single	RGBD	sensor.	 It	 solved	 the	 fundamental	
and critical problem of conveniently generating 
high-quality	 and	complete	4D	 reconstruction	of	
human activities for human digital twins. Previous 
traditional approaches suffer from inherent self-

scanning constraints and consequent fragile 
tracking under the monocular setting. To break 
the orchestrated self-scanning constraint, they 
proposed a data-driven model completion scheme 
to generate a complete and fine-detailed initial 
model using only the front-view input. To enable 
robust tracking, the research group adopted hybrid 
motion	 optimization	 and	 semantic	 volumetric	
fusion to successfully capture challenging human 
motions under the monocular setting. This method 
owns	 the	 reinitialization	ability	 to	 recover	 from	
tracking failures and the disappear-reoccur 
scenarios without a pre-scanned detailed template.
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The pipeline of the human performance capture system
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Our performance capture results

Extensive	experiments	demonstrated	the	robustness	
of	 their	 approach	 to	 achieve	 high-quality	 4D	
reconstruction for challenging human motions, 
liberating researchers from the cumbersome 
constraints associated to self-scanning. Prof. Xu 
Lan and Prof. Su Zhuo from Tsinghua University 

are the co-first authors. Prof. Fang Lu from 
Tsinghua University is the corresponding author. 

Link to this paper: 

https://www.ecva.net/papers/eccv_2020/papers_
ECCV/html/1802_ECCV_2020_paper.php

The completion results of the model
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Prof.	Yu	 Jingyi’s	 research	group	had	 two	paper	
accepted by ACM MM, 2020. The paper entitled 
“Neura l3D: 	 Light -weight 	 Neura l 	 Por t ra i t	
Scanning via Context-aware Correspondence 
Learning”	 proposes	Neural3D,	 a	 novel	 neural	
human portrait scanning system using only a 
single	RGB	camera.	 In	 their	 system,	 in	order	 to	
enable accurate pose estimation, they proposed a 
context-aware correspondence learning approach 
which	 jointly	models	 the	appearance,	 spatial	and	
motion information between feature pairs. To 
enable realistic reconstruction and suppress the 
geometry error, they further adopt a point-based 
neural rendering scheme to generate realistic and 
immersive	portrait	visualization	in	arbitrary	virtual	
view-points. By introducing these learning-based 

technical components into the pure RGB-based 
human	modeling	framework,	 they	finally	achieved	
both accurate camera pose estimation and realistic 
free-viewpoint rendering of the reconstructed 
human	portrait.	Extensive	experiments	on	a	variety	
of challenging capture scenarios demonstrated 
the robustness and effectiveness of this approach. 
Master	student	Suo	Xin	is	the	first	author	and	Ph.D.	
student	Wu	Minye	 is	 the	second	author.	Prof.	Yu	
Jingyi is the corresponding author. 

Link to this paper: 

https://dl.acm.org/doi/
abs/10.1145/3394171.3413734

Neural3D	System	which	achieves	a	realistic	free	viewpoint	rendering
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Neural3D	System	which	achieves	a	realistic	free	viewpoint	rendering

Context-aware line segment detection model incorporating both semantic and geometric information

The	paper	entitled	“LGNN:	A	Context-aware	Line	
Segment	Detector”	presents	a	novel	real-time	line	
segment detection scheme called Line Graph Neural 
Network	(LGNN).	 	This	method	employs	a	deep	
convolutional	neural	network	(DCNN)	to	quickly	
propose line segments and uses a graph neural 
network	 (GNN)	module	 to	 infer	 its	connectivity.	
Specifically, LGNN exploits a new quadruplet 
representation for each line segment where the 
GNN module takes the predicted candidates as 
vertexes and constructs a sparse graph to enforce 
structural context. Compared with the state-of-the-
art, LGNN achieves near real-time performance 
without compromising accuracy. LGNN further 
enables	 time-sensitive	3D	applications.	When	a	

3D	point	cloud	is	accessible,	they	present	a	multi-
modal line segment classification technique for 
extracting	 a	 3D	wireframe	of	 the	 environment	
robustly	and	efficiently.	For	 the	 input	of	RGB-D	
image	sequence,	firstly,	they	used	LGNN	to	detect	
line segment with RGB information. Secondly, 
they detected planes with depth information. Based 
on	 2D-3D	 information	 and	 the	 consistency	 of	
planes	and	line	segments,	finally	the	wireframe	of	
the scene has been elucidated. 

Link to this paper: 

https://dl.acm.org/doi/10.1145/3394171.3413784
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