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generations past and present. ShanghaiTech expects 
you to give back to your society,” he said. President 
Jiang cited the openness and inclusiveness of Shang-
haiTech, saying, “ShanghaiTech has benefited from its 
vision of globalization. The university will adhere to 
opening up by promoting the establishment of equal, 
mutually beneficial and inclusive cooperative relations 
with outstanding universities, institutions and corpo-
rations at home and abroad. ShanghaiTech will further 
strengthen exchanges in education and research, and 
draw on the achievements of all human civilizations 
and progress, and in turn, contribute to the building of 
a global community.” He reminded the 2019 graduates, 
many of whom will continue their studies abroad, “No 
matter where you are, you must remember that China 
has developed and you always have your country’s 
support. You must treat your 
teachers, classmates and local 
residents with friendliness. 
You must be diligent and 
eager, modest and courteous 
because you are representing 
ShanghaiTech and China.”

Honored guest Xu Kuangdi 
reflected on the development 
of National Southwest Asso-
ciated University, one of the 
most primitive and short-lived 
institutions of higher educa-
tion, which brought together 

the best professors, scientists and students of that time. 
He inspired the students with descriptions of the dif-
ficult times during which the university developed. 
“History has proved that under the arduous conditions, 
the best ‘higher education’ resources were preserved 
and passed on from generation to generation, which 
has great significance for the construction and develop-
ment of the new China,” he said. 

Li Ruxin announced the name list of 28 students win-
ning Graduate Excellence Award of Shanghai, among 
them 4 undergraduates Tang Yifeng, Zhang Jiaxin, 
Zhuang Lei, Xie Zhiqiang winning 2019 Shanghai-
Tech President’s Award. President Jiang Mianheng, 
Vice President and Provost Yin Jie, Vice Presidents 
Zhu Zhiyuan, Lu Xionggang and Ding Hao, as well as 
Secretary of Committee for Discipline Inspection Wu 
Qiang awarded the certificates. The President’s Award 
is the highest award given to ShanghaiTech students. 
The awardees are not only strong in study and re-
search, but also take an active part in student clubs and 
social activities. 

School of Physical Science and Technology graduating 
senior Tang Yifeng, who has proven himself excellent 
in activities, research and contests, represented his 
classmates in a speech at the ceremony. “We have seen On June 29, ShanghaiTech held its 2019 commencement and degree conferral ceremony. University Council 

Chairman and CAS Academician Li Ruxin presided over the ceremony honoring ShanghaiTech’s 270 under-
graduate degree candidates, 140 ShanghaiTech-CAS master’s degree students, and 69 ShanghaiTech-CAS PhD 
candidates. In the audience were the graduates’ families and friends, ShanghaiTech alumni, faculty members 
and media. Honored guests included Chinese Academy of Engineering Academician and Chairman of the first 
session of ShanghaiTech Governing Board Xu Kuangdi, representatives from Shanghai Municipal Government, 
Chinese Academy of Sciences and enterprises that have contributed to ShanghaiTech’s development, university 
leadership, University Faculty Committee members and ShanghaiTech’s Academic Degree Evaluation Commit-
tee. 

A video clip made by the 2019 graduating class was shown. “The place where the dreams are made” featured 
memorable moments of the past four years.

President Jiang delivered a speech, encouraging students to work hard and make their country proud. “Without 
the hard work of generations before you, there will be no peace and security today. Without the continued efforts 
of society, Chinese people wouldn’t experience prosperity and happiness. Every graduate has a responsibility to 

ShanghaiTech Holds 2019 
Commencement

ShanghaiTech Holds 2019 
Commencement
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our school develop from a construction site to a mod-
ern campus, and now it is time to say goodbye,” he 
said. “Rooted in ShanghaiTech, each of us has found 
our own interests and pursuits. I am grateful to the 
university for providing us with a flexible learning 
environment and rich resources. I admire the students 
who have stuck to their dreams. Their determination 
will help them realize their values.”

Graduate student representative Li Xiaoting, whose 
research deciphering the crystal structure of human 
cannabinoid receptor CB2 in Cell this year, gave a 
speech thanking the university for its supportive envi-
ronment. “From 2013 to 2019, I witnessed the devel-
opment of ShanghaiTech and its dedication to bring 
educational innovation to life,” she said, and called on 
all the graduates to find their calling doing work to 
benefit society and their country, no matter what kind 
of job they choose to take after graduation.  

Vice Dean of School of Information Science and 
Technology Yu Jingyi gave a humorous speech on 
behalf of faculty. “Four years ago, just as you were 
all asked to explain why you wanted to come here 
during your admissions interview, I was asked that 
question in my job interview with President Jiang,” he 
remembered. “We are the brave ShanghaiTechers,” he 
proclaimed, praising the students for taking a chance 
and taking a road less traveled by choosing to attend a 
brand-new university. He told the stories of 2019 Tur-
ing Awardees Geoff Hinton, Yann LeCun and Yoshua 
Bengio who were constantly rejected early in their ca-
reers but never gave up. Then he shared his experience 
as a student and commended his students for achiev-
ing a dream that Yu had had 20 years prior, creating 
a 3D dynamic map. “We gather together because of a 
common goal and strive to put it into practice.”

The 2019 graduates bestowed a piece of artwork 
(which can also be scanned as a QR code) to the uni-

versity, featuring the faces of each of the 278 under-
graduates’ smiling faces.

The graduates were asked to turn and face the audience. 
After the graduates waved at their family members in 
the crowd, they then bowed deeply to express their ap-
preciation to their family and then to the faculty. 

After the graduation ceremony, the graduates migrat-
ed to their respective schools for celebration activities. 
School of Information Science and Technology had 
prepared specially decorated cupcakes bearing the 
name of each graduate. Students in School of Material 
Science and Technology hurriedly touched up their 
make up and walked the red carpet to pose before 
photographers on their way into their celebration. At 
School of Life Science and Technology, graduates 
posed in cutouts of famous science journal covers. 

SIST graduate Hu Junyu said he enjoyed Vice Dean 
Yu Jingyi’s speech. “He was my lab professor but 
that’s the first time I’d heard him use the phrase ‘Brave 
ShanghaiTechers,’ I thought it was a really cool name 
for us.” His mother enjoyed the video presentation by 
the students at the graduation ceremony and the per-
sonalized cupcakes at SIST’s celebration. “When my 
son arrived at ShanghaiTech it was still a construction 
site. He gave up his dream of a going to a famous 
school because he was attracted to ShanghaiTech’s 
vision and what the school could offer. We supported 
him, even though it seemed risky. Four years later, we 
can see that it was all worth it,” she said. In the fall her 
son will continue his studies at GeorgiaTech. 

“The best moment was when the president directed 
us to transfer our tassels from right to left,” said SLST 
graduate Hu Haoqing, who will continue her PhD at 
Hong Kong University. As she took photos after the 
ceremony with her parents, who had traveled from 
Shandong Province to support her, her mother, visibly 

moved, added, “I almost cried during the ceremony. 
She worked so hard these past four years and this 
school has treated her so well. I’m so happy and so 
proud of her.” 

39% of 270 undergraduates of Class of 2019 will 
continue their study abroad in 12 nations and areas. 
Among them, nearly 50% receive offers from top 50 
universities worldwide. 37% of undergraduates of 
Class of 2019 choose to continue their study in Chinese 

universities. 18% of undergraduate of Class of 2019 
have accepted job offers and will enter the workplace. 
Among the 140 master’s degree students of Class of 
2019, 7% of them choose to pursue PhD study over-
seas, 3% of them choose to continue PhD study in Chi-
nese universities and 1% of them will set up their own 
startup. 32% of the PhD graduates will take postdoc 
positions overseas and 17% of them will take postdoc 
positions in China. 

ShanghaiTech
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In March, Chairman of the Harvard China Fund 
and Professor at Harvard Business School William 
C. Kirby visited ShanghaiTech. President Jiang 
Mianheng and Vice Provost Jiang Ge discussed 
the development of top universities and innovation 
research universities with Professor Kirby.

President Jiang affirmed that ShanghaiTech values 
its relationship with Harvard and said he hopes 
to establish cooperation with Harvard Business 
School and Law School to boost multidisciplinary 
research at ShanghaiTech. Professor Kirby said 
that ShanghaiTech is a rising research university 
with great potential and the two universities should 
strengthen ties in education and research. He 
welcomed more ShanghaiTech students to come 
to Harvard through their existing visiting student 
program. 

Professor Kirby is T. M. Chang Professor of 
China Studies at Harvard University and Spangler 
Family Professor of Business Administration at the 
Harvard Business School. He serves as Chairman 
of the Harvard China Fund, the University’s 
academic venture fund for China, and Faculty 
Chair of the Harvard Center Shanghai, Harvard's 
first university-wide center located outside the 
United States. At Harvard, Professor Kirby has 
served as chair of the History Department, director 
of the Harvard University Asia Center, and dean 
of the faculty of Arts and Sciences. As dean he has 
initiated major reforms in undergraduate education 
at Harvard College. A historian of modern China, 
his work examines China's business, economic, and 
political development in an international context. 

On March 22nd, Yale University Vice President for Global Strategy and Deputy Provost for International 
Affairs Pericles Lewis visited ShanghaiTech and met with President Jiang Mianheng. He was accompanied 
by Ms. Fawn Wang, director for East Asia at Yale’s Office of International Affairs. President Jiang 
welcomed the Yale delegation and expressed his hope that ShanghaiTech and Yale University could 
strengthen their ties in education and research, and take advantage of the close cooperation between 
ShanghaiTech’s School of Life Science and Technology (SLST) and Yale University, including faculty. 
ShanghaiTech Provost and Vice President Yin Jie, Vice Provost Jiang Ge and SLST Founding Dean and 
Yale Stem Cell Center Director Lin Haifan joined the meeting. Deputy Provost Lewis extended gratitude to 
President Jiang and said ShanghaiTech and Yale, as new partners, should cooperate more closely.  After the 
meeting, he toured around the campus, interacting with students and faculty members.

Pericles Lewis earned his B.A. with first-class honors in English literature from McGill University in 
1990 and his Ph.D. in Comparative Literature from Stanford University in 1997. After a postdoctoral 
fellowship at the University of California, Berkeley, he joined the Yale faculty in 1998, with appointments 
in the Departments of English and Comparative Literature. From 2012 to 2017 Professor Lewis served 
as founding president of Yale-NUS College. He has received a variety of honors and awards for his 
contributions to research, teaching, and service.

ShanghaiTech Welcomes 
Yale Vice President

Harvard China Fund Chairman 
Meets with President Jiang
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Oxford Professor Visits 
ShanghaiTechOn May 26th, ShanghaiTech University signed a tripartite agreement with the Philadelphia Orchestra 

and the Shanghai Philharmonic Orchestra, formalizing a new strategic partnership that will strengthen 
communication across cultures and disciplines and boost the integration between science and arts.

“At ShanghaiTech, we develop students’ academic potential in science and technology and nurture their 
cultural awareness, creativity and aesthetic sensitivity through general education and fine arts,” said Yin Jie, 
Vice President and Provost of ShanghaiTech University. “The partnership brings a chance for students and 
faculty, and even for music lovers in Zhangjiang Hi-tech Park to appreciate world-class music performance 
up close and engage in musical activities. We hope bringing music and science together like this will inspire 
innovation and creativity.” 

Philadelphia Orchestra President and CEO Matías Tarnopolsky said, “We are delighted to partner with two 
important institutions that share these goals as we continue a beautiful model of exchange through music. 
Over the next three years, we look forward to exploring new ways to deepen our connections to China 
through this unique collaboration.” 

In the following three years, ShanghaiTech will invite the Philadelphia Orchestra and the Shanghai 
Philharmonic Orchestra for residency activities, including side-by-side rehearsals and concerts, coaching 
sessions and master classes. Members of the Philadelphia Orchestra will also participate in student music 
activities on campus to enhance students’ musical cultivation and arts education.

ShanghaiTech focuses on students’ holistic personal development and there are over 60 student societies 
and clubs on campus, including ShanghaiTech Orchestra. 

On April 12, Professor Matthew Freeman FRS, 
head of the Sir William Dunn School of Pathology 
at University of Oxford, visited ShanghaiTech.

ShanghaiTech President Jiang Mianheng, together 
with SLST undergraduates, graduate students and 
postdocs welcomed the professor at a lunchtime 
gathering where they shared their ideas about po-
tential collaborations. Before lunch, Vice President 
and Provost Yin Jie held a meeting with Professor 
Freeman. ShanghaiTech Vice Provost and SIAIS 
Executive Director Jiang Ge and SLST Vice Dean 
Liu Jilong attended the lunch party as well.

President Jiang expressed his satisfaction with the 
outcome of the ShanghaiTech-Oxford Scientific 
Symposium held at Oxford in December 2018 and 
thanked Professor Freeman for the effort he made 
in organizing the symposium. President Jiang said 
he hoped that ShanghaiTech and Oxford University 
could work out a concrete mechanism for sustain-
able collaborations. 

Professor Freeman extended gratitude to President 
Jiang for his support. As Oxford University is pro-
moting the sciences in the life/physical interface, 
Professor Freeman said he believed Oxford Univer-
sity and ShanghaiTech could undertake multi-lay-
ered collaborations exploiting physical sciences to 
discover the fundamental biology underlying human 
diseases. He said, “Science in the 21st century has 
changed and interdisciplinary boundaries are disap-
pearing.”

The historic Oxford University and the emerging 
ShanghaiTech University share a relentless pur-
suit of academic excellence and quality teaching. 
There is a lot of room for cooperation between the 
two sides. Professor Freeman and President Jiang 
expressed their shared desire to strengthen coopera-
tion in research and teaching and promote professor 
and student exchanges between the two universities. 
Professor Freeman invited President Jiang to visit 
Oxford University in the near future.

Events 

ShanghaiTech and Philadelphia 
Orchestra Sign Agreement
ShanghaiTech and Philadelphia 
Orchestra Sign Agreement 
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Later, Professor Freeman gave 
a lecture at SLST entitled “The 
Rhomboid-like Superfamily and 
The Cell Biology of Signalling.” 

Rhomboids are a family of trans-
membrane proteins with special 
intramembrane serine protease 
activity, which can cleave target 
proteins between cell membrane 
lipid bilayers and have high spec-
ificity for target proteins. In 2001, 
the Freeman group published two 
papers back-to-back in the scien-
tific journal Cell. They discov-
ered that Drosophila Rhomboid-1 
protein is an intramembrane 
serine protease that plays an im-
portant role in regulating EGF 
signaling. This work opens the 
field of research for such proteas-
es. In recent years, the Freeman 
team has extended the study to 
a class of Rhomboid-like pseu-
doproteases that are similar in 
structure to Rhomboid but have 
no protease activity. Through 

the mutant mouse model study, 
the Freeman team revealed that 
the iRhom2 protein in such pro-
teins, through its binding to the 
protease ADAM17, regulates the 
transport of ADAM17 in cells, 
thereby affecting the molecular 
mechanism of tumor necrosis 
factor TNF secretion. The re-
markable findings of Professor 
Freeman and his team have shed 
light on the physiological signifi-
cance and biomedical potential of 
rhomboid-like proteins. 

Professor Freeman inspired the 
audience with his interesting talk 
and his extraordinary success in 
science. During his two-day visit, 
Professor Freeman also had one-
on-one meetings with professors 
from SLST, SIAIS and iHuman 
Institute of ShanghaiTech. 

Matthew Freeman did his BA 
degree in Biochemistry at Uni-
versity of Oxford and his PhD 

in Genetics at Imperial College, 
London. Then he moved to Uni-
versity of California at Berkeley 
to begin his postdoctoral research. 
In 1992, he came back to the UK 
and started his own lab in MRC 
Laboratory of Molecular Biology 
in Cambridge, becoming the Head 
of the Cell Biology Division in 
2007. Since 2013, Freeman has 
been the Head of Sir William 
Dunn School of Pathology at the 
University of Oxford. Since 2003, 
he is the Director of Company 
of Biologists, a well-known aca-
demic publisher worldwide. For 
his great scientific achievements 
in the field, Professor Freeman 
was awarded EMBO Gold Medal 
in 2001, Hooke Medal of British 
Society for Cell Biology in 2003, 
elected Fellow of the Royal Soci-
ety in 2006 and Novartis Medal 
and Prize from the Biochemical 
Society in 2014.

On March 21st, ShanghaiTech welcomed an international delegation of promising young scholars as the 
first stop of the 2019 Rhodes China Trip. 17 Rhodes Scholars hailing from eight countries with specialties 
ranging from law, politics and medicine to public policy, toured the campus and participated in activities 
to promote extensive cultural, academic and personnel exchange.

ShanghaiTech President Jiang Mianheng extended a warm welcome to the Rhodes Trust delegation, 
which was led by Rhodes Trust CEO and Warden of the Rhodes House Dr. Elizabeth Kiss, who was 
accompanied by the Director of Strategy & Development Alasdair Maclay and Rhodes Trust China 
Chairperson, Tang Meijie. ShanghaiTech Provost and Vice President Yin Jie, Vice President Lu 
Xionggang, Vice Provost Jiang Ge and the deans of all the schools and institutes were also in attendance.

During the meeting, President Jiang introduced ShanghaiTech’s vision and development and Dr. 
Elizabeth Kiss reciprocated with an introduction to the Rhodes Trust. She expressed her thanks to 
ShanghaiTech for hosting the 2019 Rhodes China Trip and said she hoped the two sides would carry out 
more cooperation in the future. Two talented Rhodes Scholars shared their success stories and showed 
gratitude to ShanghaiTech for this cross-cultural experience.

2019 Rhodes Scholars Make 
ShanghaiTech First Stop on China Tour 
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After the Rhodes delegation toured around campus, Dr. Elizabeth Kiss delivered a speech titled “Rhodes 
Scholarships: Developing Innovators for the 21st Century” and answered questions from students and 
faculty in the audience.

Established in 1903, The Rhodes Scholarships are the oldest and most celebrated international fellowship 
awards in the world. Each year promising students around the globe compete to be selected as Rhodes 
Scholars to pursue postgraduate study at the University of Oxford. Rhodes Scholars are chosen not only 
for their outstanding scholarly achievements, but also for their character, commitment to others and to the 
common good, and for their potential for leadership in whatever domains their careers may lead. In March 
2015, the Rhodes Trust announced the launch of the Rhodes Scholarships for China and the students joined 
the class of 2016 for postgraduate study at the University of Oxford.

Dr. Elizabeth Kiss is the first female CEO of the Rhodes Trust and Warden of Rhodes House in Oxford, 
England, an organization dedicated to identifying and developing exceptional people from all over the 
world. Prior to joining the Rhodes Trust in August 2018, she served as president of Agnes Scott College in 
Georgia. During her tenure, Agnes Scott completed the largest fundraising campaign in the college’s history 
and launched a signature program, SUMMIT, focused on global learning and leadership development 
for all students. The college broke records for enrollment and retention and was named the second ‘Most 
Diversified College in America’ by Time magazine and the country’s most successful liberal arts college for 
graduating low-income students by the U.S. Department of Education. The Chronicle of Higher Education 
named Dr. Kiss on its 2017 list of the most influential people in U.S. higher education.

UPenn Delegation Visits 
ShanghaiTech

On March 7th and 8th, University of Pennsylvania Engineering Dean Vijay Kumar and Penn Global Director 
Amy Gadsden visited ShanghaiTech and met with President Jiang Mianheng.

University of Pennsylvania is one of ShanghaiTech’s important partners. Penn Engineering is currently 
working with School of Information Science and Technology on faculty development and student 
exchanges.

President Jiang and Dean Vijay Kumar discussed more potential collaborations for a joint doctoral program 
and online courses. SIST Vice Dean Professor Yu Jingyi then led Dean Kumar on a tour around the labs. 

During President Jiang’s meeting with Dr. Amy Gadsden, Professor William White, director of the Perry 
World House, and Dr. Scott Moore, director of Penn Global China Program on March 8th, they explored 
collaborations in areas of mutual interest in entrepreneurship and management, medicine and law. After 
the meeting, the Penn Global delegation visited SEM and Associate Professor Yang Lifeng’s lab, and met 
with SIST students who will enter a master’s program at Penn Engineering through the ShanghaiTech-Penn 
Engineering fast-track program.
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SIAIS and 
iHuman Host 
Single Cell 
Genomics 
Symposium

On March 23, SIAIS and iHuman Institute suc-
cessfully hosted the “Single Cell Genomics 
Symposium,” bringing together 100 people from 
universities and institutes around China including 
ShanghaiTech University, Chinese Academy of Sci-
ences, Ruijin Hospital, Shanghai General Hospital, 
Tongji University, Fudan University, and Nanjing 
University of Aeronautics and Astronautics. 

Zhong Guisheng, assistant director of iHuman Insti-
tute and Jiang Lichun, director of SIAIS biomedical 
big data platform, hosted the symposium. iHuman 
Institute Executive Director Professor Liu Zhijie de-
livered the opening remarks. 

The one-day symposium was organized into three 

sections. In the section about “application of single 
cell genomics technology in biomedical studies,” 
SLST Vice Dean Professor Luo Zhenge introduced 
how they dissected brain wiring using single cell 
transcriptomes. Peng Guangdun, principal investi-
gator from Guangzhou Institute of Biomedicine of 
Health, CAS introduced the technology of spatial 
transcriptomes of single cell. In the section on “sin-
gle cell data analysis,” SLST Assistant Professor 
Zhang Liye gave a systematic introduction to single 
cell data analysis. SIST Associate Professor Zheng 
Jie discussed the molecular mechanism of β cell 
dysfunction in type 2 diabetes by comparing the 
single cell transcriptomics data of β cell between 
type 2 diabetes patients and healthy people, and ex-
plained how his team simulated the process of β cell 
apoptosis in vitro. In the final section on “different 
technology platforms,” three companies introduced 
different single cell platforms, helping the audience 
gain a deeper understanding of the similarities and 
differences between them.

The symposium showed comprehensively how sin-
gle cell genomics could play an important role in 
the biomedical field and was helpful in promoting 
communication and cooperation among different 
research groups.

On March 16, iHuman Institute successfully hosted the first iHuman-SIAIS-SPST Joint Symposium. 
This symposium, held in the auditorium of Y building and attracting 100 people to attend, was aimed at 
promoting collaboration among the different schools, disciplines and research areas.

iHuman Institute Research Associate Professor Tao Houchao hosted the joint symposium. ShanghaiTech 
Provost and Vice President Yin Jie delivered the opening remarks, and introduced the distinguishing 
feature of ShanghaiTech University as having “no departments under the large schools,” which is meant 
to facilitate interdisciplinary discussion. SPST Vice Dean Liu Zhi, iHuman Institute Executive Director  
Liu Zhijie, and SIAIS Executive Director Jiang Ge each introduced their schools and institutes. 

A total of 16 professors presented their research works covering material science, chemistry, mass 
spectrometry, computation, imaging, editing, structural biology and chemical biology, etc. SPST 
Assistant Professor Zhong Chao developed a living functional materials platform based on engineered 
bacterial biofilms, combining materials science with synthetic biology. SIAIS Principal Investigator Liu 
Jia developed the CRISPR/Cas9 surfaceome screen system for dissection of the interactions between 
macromolecules and host surface proteins, as well as the zinc finger protein-based drug delivery 
technologies. iHuman Institute Research Associate Professor Zhao Suwen gave a talk on computational 
biology study of GPCR activation mechanisms. The symposium closed with a fruitful discussion led by 
Liu Zhi. Attendees suggested valuable steps to optimize the impact of the symposium and decided the 
next symposium will be hosted by SPST.

iHuman Hosts First iHuman-SIAIS-SPST 
Joint Symposium
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Further studies have characterized a previously 
unknown F-actin nanoscale structure in the cuticular 
plate with structured illumination microscopy 
(SIM) imaging. Such spatial organization of F-actin 
in cuticular plate may also play a critical role in 
hearing function. 

Dr. Zhong Guisheng and his research team have 
long been committed to studies in the nanostructure 
of cytoskeleton proteins. Their current work reveals 
ultrastructures of critical cytoskeletons in inner ear 
hair cells for the first time, and greatly enhances 
our understanding of the ultra-structure of cuticular 

plate and its essential role in hearing development.

Key co-authors of these papers included Research 
Assistant Professor Liu Yan, doctoral students Qi 
Jieyu and Chen Xin. Assistant Professor Zhong 
Guisheng, Professor Chai Renjie and Assistant 
Professor He Shuijin are co-corresponding authors. 
Julie Liu created the cover illustration. 

Read more at:
https://advances.sciencemag.org/content/5/4/eaav7803.full
https://www.nature.com/articles/s41421-018-0076-4

A research group led by iHuman Institute 
and SLST Assistant Professor Zhong 
Guisheng, working alongside collaborators 

SLST Assistant Professor He Shuijin and Southeast 
University Professor Chai Renjie, used a super-
resolution fluorescence microscope to identify 
novel cytoskeleton ultrastructures in inner ear hair 
cells. Their two studies, “A cytoskeleton structure 
revealed by super-resolution fluorescence imaging 
in inner ear hair cells” and “Critical role of spectrin 
in hearing development and deafness,” were 
published in Cell Discovery (Feb 19, 2019) and 
online in Science Advances (Apr 18, 2019).

Hearing loss is the most common sensory disorder 
worldwide. Over 6.8% of the global population 
(around 500 million people) suffer from disabling 
hearing loss and no efficient treatment is yet 
available. Hair cell dysfunction is one of the most 
common genetic causes of hearing loss.

The cuticular plate of hair cells (HCs) is thought 

to be critical in mammalian hearing by securing 
stereocilia rootlets in place and providing them 
with the rigidity and support necessary for auditory 
transduction. Stereocilia rootlets are electron-dense 
structures penetrating into the cuticular plate and 
forming an anchoring complex. This anchoring 
complex is believed to be the key structural 
component for stereocilia to withstand constant 
mechanical stresses, and thus plays a critical 
role in hearing. However, the specific anchoring 
molecules that provide stereocilia rootlets with their 
necessary elasticity and flexibility remains elusive 
to researchers.

Utilizing stimulated emission depletion (STED) 
imaging and multiple approaches, the novel ring-
like structures of spectrin have been revealed for the 
first time, wrapping around the base of stereocilia 
rootlets. These spectrin rings were found to be 
closely associated with the hearing ability of mice. 
HC-specific, βII-spectrin knockout mice displayed 
profound deafness. 

Scientists Identify Novel 
Cytoskeleton Ultrastructures

Research Research 

Fig 1. STED reveals ultrastructures of βII-spectrin in inner hair cells.

Fig 2. Super-resolution facilities at iHuman Institute’s 
imaging platform

Fig 3. βII-spectrin rings disrupted in the hair cells of aging mice 
and noise-exposed mice.

1615



A     team of scientists led by Dr. Yang 
Bei and Dr. Ian A. Wilson from 
ShanghaiTech’s SIAIS and Dr. Lu Lu 

and Dr. Jiang Shibo from Fudan University’s 
School of Basic Medical Sciences have developed 
a pan-coronavirus (pan-CoV) fusion inhibitor 
EK1. EK1 targets the HR1 domains of various 
human coronavirus (HCoV) spike (S) proteins to 
prevent the host-HCoV membrane fusion process 
and inhibits the host entry of HCoVs into the target 
cells. The same study also demonstrates for the 
first time that the HR1 region of coronavirus (CoV) 
S protein is indeed a druggable and conserved 
target for pan-CoV fusion inhibitors, thereby 
providing theoretical basis and framework for 
future development of broad-spectrum anti-HCoV 
drugs. Their work entitled “A pan-coronavirus 
fusion inhibitor targeting the HR1 domain of 
human coronavirus spike” was published online in 
Science Advances on April 10, 2019.

Continuously emerging highly pathogenic HCoVs 
remain a significant threat to human health, as 
illustrated by the life-threatening outbreaks of 
SARS-CoV and MERS-CoV in this century. To 
date, there have been no effective vaccines and 
treatments available for prevention and treatment 
of HCoV infections. Besides, zoonotic CoVs 
exhibit high genomic variability and harbor great 
potential to cross the species barrier and infect 
humans, posing further challenges for development 
of broad-spectrum anti-HCoV drugs. Recently, the 
World Health Organization (WHO) has proposed 
the concept of defense against “Disease X,” 
i.e. a human disease with serious international 
epidemic potential caused by a currently unknown 
pathogen, including a new CoV. (http://www.who.
int/blueprint/priority-diseases/en/). Therefore, 
the development of a broad-spectrum and highly-
efficient HCoV fusion inhibitor holds great 
significance for the prevention and treatment of 

SLST Lab 
Discovers 
New Itch 
Processing 
Mechanism

Hypothetic model of the role of different VTA neuronal types 
in the itch-scratch cycle.

A team of scientists led by Dr. Hu Ji from ShanghaiTech’s SLST and Shanghai Jiao Tong 
University School of Medicine’s Dr. Xu Tian-le has discovered a new mechanism of itch 
processing.

Itchiness  is an experience consisting of two seemingly opposing components: pruritogen-induced aversion 
and scratching-induced hedonic feelings. In this study, the joint research team reported on the midbrain 
circuit mechanisms underlying the unstoppable itch-scratch cycles. They first described differential 
activation patterns and functions of GABAergic (GABA) and dopaminergic (DA) neurons in the ventral 
tegmental area (VTA) in the complex itch experience. Then, they applied fiber photometry to demonstrate 
that VTA GABA and DA neurons were activated with different temporal patterns during itching. The 
activation of DA neurons lags behind that of GABA neurons for several seconds and is dependent on 
actual scratching of the itchy site. 

Next, optogenetic manipulations and behavioral tests show that VTA GABA neurons rapidly modulate 
itch-motivated scratching behaviors as well as itch-associated emotional aversion, consistent with their 
roles in encoding aversive component of itch and initiating scratching. However, VTA DA neurons were 
shown to mainly promote and sustain recurrent scratching episodes through encoding reward caused 
by scratching-induced relief of itch, thus indicating cell-type-specific differential involvement of VTA 
neurons in different aspects of itch processing. Finally, the authors revealed a similar dichotomy regarding 
engagement of VTA GABA and DA neurons in chronic itch. This study will advance understanding of 
circuit mechanisms of the unstoppable itch-scratch cycles and shed important insights into chronic itch 
therapy.  

SIAIS Scientists Collaborate on 
Pan-coronavirus Fusion Inhibitor

SIAIS

Research Research 17 18



infections caused by current and emerging CoVs. 
Identifying a conserved target for development 
of a broad-spectrum anti-HCoV drug is a key 
scientific question to be addressed in the field.

 In 2014, a research team at Fudan University 
derived a peptide fusion inhibitor MERS-HR2P 
from the HR2 region of the MERS-CoV spike 
protein (Lu L et al., Nat. Commun. 5:3067, 2014). 
MERS-HR2P competitively bound to the S protein 
HR1 region and effectively inhibited MERS-CoV 
infection. Nevertheless, MERS-HR2P failed to 
cross-inhibit SARS-CoV infection, and vice versa, 
the peptide derived from SARS-CoV HR2 could 
not cross-inhibit MERS-CoV infection (Fig. 1). 
What is more complicated is that the HR1 region 
of α-HCoVs is 14 amino acids longer than that of 
β-HCoVs (Fig. 1B), and exhibits different surface 
electrostatic potential distributions (Yan L et al., 
Acta Crystallogr D Struct Biol. 74:841-51, 2018). 
Therefore, whether HR1 is a viable target for pan-
CoV inhibitors remains unresolved in the field. 

In this study, the joint research team first 
established cell-cell fusion systems for multiple 
existing HCoVs. They then performed cross-
screening using these systems and finally identified 
a peptide that has pan-HCoV fusion inhibitory 
activity. This peptide derived from the HCoV-
OC43 HR2 region (OC43-HR2P) was further 
optimized into peptide EK1 with better solubility 
and higher inhibitory activity. In both pseudo 
typed and live HCoVs infection assays, the peptide 
EK1 exhibited improved potency and breadth in 
inhibiting infection by multiple α-HCoVs and 
β-HCoVs (Fig. 1). 

To unravel the molecular basis for the pan-
CoV inhibitory effect of the EK1 peptide, the 

joint research team further determined co-
crystal structures of EK1 in complex with the 
HR1 regions from multiple HCoVs. The results 
clearly show that EK1 can act broadly on the 
HR1 regions of both α-HCoVs and β-HCoVs 
through forming extensive and highly-conserved 
hydrophobic and hydrophilic interactions (Fig. 
2), thereby antagonizing the formation of the 
autologous 3HR1-3HR2 six helical bundle that is 
pivotal for the entry of HCoVs into the host cells. 
In summary, the structural study not only revealed 
that EK1 exhibits good conformational and 
surface charge plasticity to accommodate variation 
among the HR1s from different HCoVs, but more 
importantly explained the conserved molecular 
basis for the HR1-EK1 interaction, further 
indicating that HR1 region can indeed serve as a 
promising target for the development of pan-CoV 
inhibitors.

Encouraged by these promising results, the joint 
research team went on to perform in vivo studies 
in mice. Administration of EK1 via the nasal route 
demonstrated highly protective effects in both 
HCoV-OC43 and MERS-CoV infection mouse 
models. Moreover, EK1 manifests satisfactory 
safety profiles and low immunogenicity in vivo, 
suggesting it possesses promising clinical potential 
to be further developed into a broad-spectrum 
antiviral agent against current and emerging 
HCoVs.

This study was supported by grants from the 
Ministry of Science and Technology to Dr. Lu Lu 
and Dr. Jiang Shibo, from the National Natural 
Science Foundation of China to Dr. Lu Lu and Dr. 
Yang Bei, and start-up support from ShanghaiTech 
to the Laboratory of Antibody Structure.  

Read more at: https://advances.sciencemag.org/content/5/4/eaav4580

Figure 1. The potent and broad-

spectrum antiviral activity of EK1. 

A. The antiviral mechanism of HR2P 

peptides. B. The sequences of the 

designed peptides: HR1Ps, HR2Ps and 

EK1. C. Inhibitory activity of EK1 

in cell-cell fusion mediated by the 

various CoV S proteins. D. Inhibitory 

activity of EK1 against pseudo typed 

CoVs infection. E. Inhibitory activity 

of EK1 on live HCoV replication for 

MERS-CoV, HCoV-OC43, HCoV-

229E and HCoV-NL63, respectively.

Figure 2. Structural Studies of EK1 in 

complex with the HR1 regions from 

MERS-CoV (A), SARS-CoV (B) and 

229E (C) unravel the molecular basis for 

the pan-CoV inhibitory effect of EK1 

peptide. 1st panel: Structural comparison 

of the HR1-EK1 6-HB bundles and 

cognate HR1-HR2 6-HB bundles reveals 

that the EK1 peptide binds to the 3HR1 

core of different HCoVs in a similar 

manner to that of the native HR2 of the 

corresponding HCoV. 2nd- 4th panel: 

the extensive and highly-conserved 

hydrophobic and hydrophilic interactions 

between EK1 and different HR1s; EK1 

residues that are involved in hydrophobic 

packing are shown as stick models on the 

electrostatic surfaces of 3HR1 cores(2nd 

panel), and HR1 residues from MERS-

CoV, SARS-CoV and 229E that meditate 

highly conserved side chain–to-side chain 

(3rd panel) and side chain-to-main chain 

(4th panel) hydrophilic interactions with 

EK1 residues are boxed in cyan and red 

respectively.
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A team of scientists led by SLST Assistant 
Professor Hu Ji has discovered a new 
mechanism for coping with stress. 

We encounter stressful stimuli every day. Chronic, 
long-term stress can lead to various pathologies, 
including cardiovascular disease, inflammation, 
metabolic dysfunctions, and most prominently 
neurodegenerative and psychiatric disorders. 
Therefore, it is important for the brain to 
develop stress coping capabilities to promote 
adaptive behaviors and positive health outcomes. 
Chronic, uncontrollable stress can lead to 
various pathologies. Adaptive behaviors, such 
as reward consumption, control excessive stress 
responses and promote positive healthy outcomes. 
Corticotrophin-releasing hormone (CRH) neurons 
in paraventricular nucleus (PVN) represent a 
key hypothalamic neural population organizing 
endocrine, autonomic, and behavioral responses 
to stress by initiating hormonal cascades along the 
hypothalamic-pituitary-adrenal (HPA) axis and 
orchestrating stress-related behaviors through direct 
projections to limbic and autonomic brain centers. 

Using fiber photometry of Ca2+ signals within 
genetically identified PVN CRH neurons in freely 
behaving mice, Dr. Hu Ji’s team found that PVN 

CRH neurons are quickly and strongly inhibited 
by reward consumption. Reward decreases 
anxiety-like behavior and stress hormone surges 
induced by direct acute activation of PVN CRH 
neurons or repeated stress challenge. Repeated 
stress upregulates glutamatergic transmission 
and induces an N-methyl-D-aspartate receptor 
(NMDAR)-dependent burst firing pattern in these 
neurons, whereas reward consumption rebalances 
the synaptic homeostasis and abolishes the burst 
firing. Anatomically, PVN CRH neurons integrate 
widespread information from the stress- and 
reward-related brain areas in the forebrain and 
midbrain, including multiple direct long-range 
GABAergic afferents. Together, these findings 
reveal a hypothalamic circuit that organizes 
adaptive stress response by complementarily 
integrating reward and stress signals and suggests 
that intervening in this circuit could provide novel 
methods to treat stress-related disorders. 

Drs. Hu Ji and Sun Wenzhi are the corresponding 
author of this study. This work was supported 
by grants from the National Natural Science 
Foundation of China, start-up funding from 
ShanghaiTech and Shanghai Pujiang Talent Award.

Aeam of 
scientists 
led by SLST 

Associate Professor 
Guan Jisong has 
decoded the role of 
retrosplenial cortex 
in contextual fear 
conditioning, retrieval 
and extinction with 
in vivo two-photon imaging and TRAP. They 
discovered the extinction memory engrams in 
retrosplenial cortex and artificially controlled the 
level of fear by manipulating different memory 
engrams. Their work, entitled ‘Switching from 
fear to no fear by different neural ensembles in 
mouse retrosplenial cortex,’ was published online in 
Cerebral Cortex on March 19, 2019.

It has been reported that more than 70% of adults 
worldwide experience one or more traumatic events, 
such as violence, injury or death, in their lives, 
which can cause a variety of mental disorders, 
including posttraumatic stress disorder (PTSD). As a 
major clinical problem, PTSD is the most prevalent 
psychopathological disorder (Shalev A et al. 2017), 
the lifetime prevalence of which varies from 1.3% 
to 12.2% in different areas. Thus far, trauma-based 
exposure therapies have been thought to be the best-
supported psychological intervention for PTSD, 
and these therapies involve a process similar to 
fear extinction training. To improve the therapeutic 
strategies for human PTSD and other related anxiety 
disorders, the neuronal mechanism underlying 

memory extinction must 
be revealed.

Here, by tracking 
immediate early gene 
(IEG) expression in vivo, 
Dr. Guan and his team 
found that contextual 
fear extinction training 
evoked distinct neural 

ensembles in mouse retrosplenial cortex (RSC). 
The optogenetic reactivation of these extinction-
activated neurons in the RSC was sufficient to 
suppress a fear response, while the reactivation of 
conditioning-activated neurons in the same area 
promoted a fear response. The generation of such 
an extinction-memory-related neural ensemble was 
associated with adult neurogenesis, as abolishing 
newborn neurons in the adult hippocampus via 
X-ray irradiation eliminated both the extinction-
activated neurons in the RSC and the optogenetic-
reactivation-induced suppression of contextual 
fear memory. Therefore, switching from fear to no 
fear in response to the same context is modulated 
by the RSC through an extinction-activated neural 
ensemble, the generation of which might require 
adult neurogenesis in the hippocampus.

Dr. Guan Jisong is the corresponding author. This 
work was supported by grants from the National 
Natural Science Foundation of China.

Read more at: 
https://www.cell.com/current-biology/fulltext/S0960-9822(19)30218-0

Fiber photometry results demonstrated that PVN CRH neurons were strongly inhibited by reward consumption.

in vivo two-photon imaging (left) and the model for memory extinction in the RSC (right)

SLST Lab 
Makes Trauma 

Memory 
Discovery

Read more at: 
https://academic.oup.com/cercor/advance-article/doi/10.1093/cercor/
bhz050/5389575
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Human induced pluripotent stem cells 
(hiPSCs) are embryonic-like stem cells 
derived from adult somatic cells by a 

reprogramming process. They have a number 
of potential applications in stem cell biology 
and regenerative medicine, including precision 
medicine. However, their potential clinical 

application is hampered by the low efficiency, high 
costs, and heavy workload of the reprogramming 
process. 

Researchers in SIAIS Adjunct Professor Nicola 
Elvassore’s lab developed an eight-day protocol 
based on daily transfections of mRNA encoding 
for reprogramming factors and immune evasion 
proteins. Using this protocol, they obtained up to 
160 hiPSC colonies in a single 27-mm2 microfluidic 
chamber, 15 days after seeding ~1,500 cells, under 
xeno-free defined conditions.

The team published their research findings in 

Nature Protocols under the title Microfluidic 
reprogramming to pluripotency of human somatic 
cells.

The high success rate of reprogramming in 
microfluidics enables hundreds of cell lines to be 
simultaneously reprogrammed, using only ~300 μL 
in each independent microfluidic culture chamber. 

The hiPSC colonies can be extracted 
from the microfluidic chambers and do 
not require further stabilization because 
of the short lifetime of mRNA. Thus, 
they are ready-to-use for downstream 
applications.

The researchers from the Lab of 
Biological Engineering also adapted 
the methodology to a low-protein 
content medium to make possible basic 
biological studies of reprogramming 
mechanisms.

Overall, this system enables the generation of 
hiPSCs suitable for clinical translation and for 
further research into the reprogramming process.

This work was supported by a grant from the 
Natural Science Foundation of China (31601178).

Gagliano O*, Luni C*, Qin W, Bertin E, Torchio 
E, Galvanin S, Urciuolo A, Elvassore N. 2019. 
Microfluidic reprogramming to pluripotency of 
human somatic cells. Nat Prot 14:722–737.       

Read more at: 
https://www.nature.com/articles/s41596-018-0108-4

SIAIS Lab Develops 
Microfluidic Reprogramming 

to Pluripotency
Scientists Strategize to 
Probe Histone Functions
Scientists Strategize to 
Probe Histone Functions
In a new paper published in Developmental 

Cell, a team of researchers from ShanghaiTech 
University, Shenzhen Institutes of Advanced 

Technology, Tsinghua University, Johns Hopkins 
University and National Institute of Biological 
Sciences developed a powerful strategy and 
valuable reagents to systematically probe histone 
functions in Drosophila melanogaster.

SLST Associate Professor Gao Guanjun and 
Professor Dai Junbiao from Shenzhen Institutes of 
Advanced Technology are the senior authors of the 
study, entitled “Probing the function of metazoan 
histones with a systematic library of H3 and H4 
mutants,” which appeared online in the journal on 
December 28th, 2018. Professor Gao is the lead 
contact of the paper. The paper’s lead authors are 
Zhang Weimin, Zhang Xuedi, Xue Zhaoyu and Li 
Yijie.

Histone post-translational modifications (PTMs), 
including acetylation, methylation, phosphorylation, 
ubiquitination, and crotonylation, are thought to 
modulate chromatin structure and gene expression 
either directly or via recruitment of specific 
chromatin-associated proteins. Studies involving 
genetic or chemical interventions targeting histone-
modifying enzymes have provided substantial 
evidence for biological functions of specific PTMs. 
However, investigating histone functions has been 
extremely challenging for the following reasons. 

First, these modifying enzymes generally have 
protein substrates other than histones. Second, 
chromatin-regulating enzymes have additional 
functions unrelated to enzymatic activities. Third, 
the roles of PTMs can be directly queried by 
systematic mutation of histone residues, which 
in higher organisms pose additional challenges. 
Fourth, complexity of multiple copies and multiple 
distributions of histone genes in multicellular 
organisms makes it difficult to substantially alter 
levels of particular histone proteins substantially.  

In this study, researchers generated an efficient 
histone-mutagenesis platform, enabling the 
functional study of each residue in all five histones 
with much higher throughput than previous 
techniques. As a proof-of-concept study, researchers 
targeted H3 and H4, systematically analyzing 
the functional relationships between histone 
modification sites and growth, development, DNA 
damage, transposon activity, maintenance and 
differentiation of germline stem cells.

This work was supported by National Natural 
Science Foundation of China, National Key 
Research and Development Program of China, 
NIH-R01 and start-up funding from ShanghaiTech 
University.

Read more at: 
https://www.cell.com/developmental-cell/fulltext/S1534-5807(18)31031-1 

Low histone 
dosage 
affects testis 
and ovary 
development.
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Researchers Find Self-Healing 
Electrolyte for Stabilizing 
Lithium-Metal Batteries

SPST Assistant Professor Liu Wei’s research 
group published an article titled “High-
rate and large-capacity lithium metal anode 

enabled by volume conformal and self-healable 
composite polymer electrolyte” in Advanced Science.

Lithium-metal batteries can provide a major leap 
in energy density for the applications of electric 
vehicles and smart grid, in light of growing demands 
for large-scale energy storage. However, their 
widespread implementation has long been fettered 
due to the safety concern of dendrite-related failure. 
The researchers demonstrated that a solid-liquid 
hybrid electrolyte consisting of composite polymer 
electrolyte soaked with liquid electrolyte stabilizes 
Li metal anode. The composite polymer electrolyte 

membrane is composed of self-healing polymer and 
Li+-conducting nanoparticles. The electrodeposited 
lithium metal in a uniform, smooth and dense behavior 
is achieved by use of hybrid electrolyte, rather than 
dendritic and pulverized structure for the conventional 
liquid electrolyte-soaked porous separator. The Li 
foil symmetric cells using hybrid electrolyte can 
deliver remarkable cycling performance at ultra-
high current density up to 20 mA cm-2 with extremely 
low voltage hysteresis over 1500 cycles. Li metal 
anode using hybrid electrolyte could also stably run 
with a large areal capacity of 10 mAh cm-2 at 10 mA 
cm-2. Furthermore, the Li|Li4Ti5O12 cells based on 
hybrid electrolyte achieve a higher specific capacity 
and longer cycling life than those using commercial 
separator. The superior electrochemical performances 
of the cells based hybrid electrolyte are mainly 
attributed to strong adhesion, volume conformity 
and self-healing functionality of composite polymer 
electrolyte, providing a novel approach and a 
significant step toward cost-effective and large-scalable 
lithium-metal batteries in practical applications.

Postdoc Xia Shuixin is the first author. Assistant 
Professor Liu Wei is the corresponding author. 
ShanghaiTech University is the first responsible 
institution. Professor Cui Yi and Professor Bao Zhenan 
from Stanford University provided support. The self-
healing polymer was kindly supplied by the Bao group 
from Stanford University.

Read more at: 
https://onlinelibrary.wiley.com/doi/full/10.1002/advs.201802353

Cancer is one of the biggest threats to 
human life and chemotherapy, which kills 
cancer cells with molecular drugs that 

are toxic to cells, is one of the main ways to treat 
cancer. Chemotherapy is the most effective method 
for metastatic tumors. However, chemotherapy 
drugs can also kill a large number of normal cells, 
causing severe toxic side effects and seriously 
damaging patients’ physical and mental health. 
The question of how to ensure that chemotherapy 
drugs can successfully target and kill cancer cells 
specifically has long been pursued actively.

Human and other aerobic organisms cannot 
survive without oxygen, but cells contain a large 
number of physiological functional sites that 
are easily destroyed by oxidative environment. 

Upon development of a new methodology 
for mechanistic medicinal chemistry, a 

team led by SPST Assistant Professor 
Lin Bolin discovered for the first 

time an unknown defect in the 
reductive protection mechanism 

ubiquitous in cells of aerobic 
organisms and also 

unveiled for the first time how classical alcohol-
abuse drug disulfiram leverages this defect in 
its broad-spectrum clinical cancer treatments. 
The discovery provides a new general principle 
that may lead to chemotherapeutic drugs and 
methods to kill various cancer cells specifically. 
The work was published in Angewandte Chemie 
International Edition under the title “Universal 
Anticancer Cu(DTC)2 Discriminates Between 
Thiols and Zinc(II) Thiolates Oxidatively.”

Disulfiram has been used for almost 70 years as a 
drug for alcohol abuse. It produces acute ethanol 
sensitivity by preventing the body from breaking 
down acetaldehyde, including immediate and 
enhanced hangover effects. But two years ago, 
in an epidemiological study, scientists found 
that Cu(DTC)2 (DTC: diethyldithiocarbamate), 
a metabolite of disulfiram in the presence 
of Cu(II) in vivo, had a clinical treating 
effect on almost all cancers. Although 
biological evidence has been collected 
to show that Cu(DTC)2 targets 
the Zn-thiolate site of NPL4 
protein to kill cancer 

Researchers Unveil 
New Universal Strategy 

to Defeat Cancers’ 
“Firewall”

Research Research 

Mechanism illustration of the solid-liquid hybrid 
electrolyte with volume conformable functionality and 
strong adhesion with Li metal anode for stabilizing Li 

stripping/plating cycling compared with traditional liquid 
electrolyte-soaked porous separator.
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cells, the molecular-level chemical mechanism for 
how such a copper(II) complex interacts with the 
reductive intracellular environment to target the 
zinc-thiolate site remains unclear.

Zinc and copper are essential trace elements for life. 
Many important enzymes and proteins in mammals 
have zinc-thiolate sites in their core functional 
units. In particular, about 1% of human gene is 
coding sequences of zinc finger proteins featured 
with zinc-thiolate sites, which play a key role in 
many physiological processes. However, zinc-
thiolate sites are easily destroyed by oxidants such 
as bivalent copper ions. Aerobic organisms have 
evolved a reductive protection mechanism based on 
high-concentration intracellular thiols and NAD(P)
H. Such a mechanism provides a tightly-regulatory 
reductive protection for key physiological function 
sites vulnerable to oxidative damage, such as zinc-
thiolate sites, through reductive quenching of 
oxidants entering the cell. In layman’s terms, the 

mechanism functions like a firewall that protects 
computer operating systems from viruses. It is 
typically believed that bivalent copper ions enter 
cells and are reduced to univalent copper ions 
by thiols/NAD(P)H, thus losing their inherent 
reactivity to oxidatively damage Zn-thiolate sites.

Considering the structural complexity of zinc(II)-
thiolate enzymes/proteins and the lack of 
characteristic spectroscopic features to monitor 
chemical changes of the zinc(II) sites, probing 
clean bioinorganic model reactions of synthetic 
zinc(II) complexes with well-defined structures 
mimicking those in living organisms is an effective 
way to obtain molecular-level insights into their 
core mechanisms. Surprisingly, Lin’s team found 
that among all studied ligands of copper(II), DTC 
displays a unique redox-tuning ability that enables 
copper(II) to resist the reduction by thiols while 
retaining its ability to oxidize zinc(II) thiolates to 
form disulfides. This work proves for the first time 

that it’s possible to develop oxidants to discriminate 
between thiols/NAD(P)H and zinc(II) thiolates, 
alluding to a new chemical principle for how 
oxidants, especially universal anticancer Cu(DTC)2, 
might circumvent the intracellular reductive defense 
around certain zinc(II)-thiolate sites of proteins to 
kill malignant cells.

Based on the findings of this work and literature 
reports, Lin's team proposed the first possible 
molecular-level mechanism for the universal 
anticancer activities of disulfiram. First, tumor 
tissues selectively accumulate copper ions; there 
is considerable literature to support this. Next, 
DTC is generated from regular metabolism of 
disulfiram in vivo. After encountering copper ions 
accumulated tumor tissues in the inner circulation, 
Cu(DTC)2 is formed in situ due to the formation 
of strong chelating covalent coordination bonds, 
allowing Cu(II) to avoid being trapped by the 
regulatory proteins. Direct penetration through 
the cell membrane then occurs due to the strong 
hydrophobicity and the small size of Cu(DTC)2. 
Subsequently, Cu(DTC)2, due to its special 

oxidative selectivity, overcomes the intracellular 
reductive protective barrier, and then induces 
protein denaturation by oxidizing the zinc-thiolate 
sites in the zinc finger domain of NPL4 or other 
proteins. Therefore, pathways, including p97-
ufd1-npl4 that degrades ubiquitinated proteins, are 
inhibited and cancer cells are selectively killed.

This work clearly reveals the first possible 
molecular-level mechanism underlying the 
universal anticancer activities of disulfiram and 
opens up a new general mechanism for potential 
chemotherapeutic drugs and methods to kill various 
cancer cells specifically. The reviewer of the paper 
highly praised this work as ground-breaking.

Graduate student Xu Luyan and undergraduate 
student Xu Jialin are the co-first authors. This work 
was supported by a grant from the National Natural 
Science Foundation of China.

Figure 1. The unknown anticancer mechanism of disulfiram.

Read more at: 
https://onlinelibrary.wiley.com/doi/pdf/10.1002/anie.201814519
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Figure 2. Tuning of the oxidative power of Cu(II) into the fine reduction window between thiols and Zn(II) thiolates by ligands. 
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SPST Assistant Professor Zhang Yuebiao’s 
group reported a guest-dependent 
dynamic Covalent Organic Frameworks 

(COFs) in the January 18th issue of Journal of 
the American Chemical Society, with the title 
“Guest-Dependent Dynamics in a 3D Covalent 
Organic Framework.” The group developed 
a facial and scalable method to produce 
homogeneous and highly-crystalline COFs. For 
the first time, scientists discovered the crystal 
contraction and expansion of COFs based on 
gases and guest molecules. 

The polymers’ swelling and shrinkage properties 
lead to their important applications. However, 
it is difficult to uncover the structure-effect 
relationship due to the disordered structures 
and irreversible behavior. COFs are emerging 
crystalline porous materials which link the 
building blocks by strong covalent bonds 
absolutely and form two or three dimensional 
networks. The devisable structure and chemical 
stability are becoming the frontier challenges 
of reticular chemistry, which is becoming a hot 
issue in material science. However, synthesis 

of COFs is extremely challenging because 
researchers need to adjust the crystal nucleation 
and growth while controlling the bonding rate 
and reversibility of bond formation, which 
is regarded as a crystallization problem. The 
chemists have made breakthroughs in synthesis 
of imine large-sized COFs, but the yield, 
efficiency and scale still need to be improved. 
Therefore, Zhang’s group aimed to develop 
a facial and scalable method for research on 
structure effect relationship and large scale 
functional applications.

The synthetic method was independently 
developed by 4th year undergraduate student 
Chen Yichong, who joined Professor Li 
Chaozhong’s lab in Shanghai Institution of 
Organic Chemistry at the beginning of his 
sophomore year to begin his research training.
During his spare time and during holiday 
breaks, he studied and practiced synthesizing 
and purifying the organic building blocks which 
laid a solid foundation for further research. 
Taking facial preparation method of MOFs as an 
example, Chen decided to choose the ambient 

pressure glass vial as reaction vessel to prepare 
COF-300. The experience did not go well at first. 
Chen used a good solvent 1,4-dioxane so he did 
not find obvious precipitation and crystallization. 
After scientific thinking and long discussion, 
Chen tried to mingle the bad solvent cyclohexane 
to the reaction. As a result, he discovered the 
solution began to turbid and a large amount of 
solid appeared slowly. The highly crystalline, high 
conversion, high yield and morphology COF-
300 was characterized by FT-IR, 13C SS-NMR, 
XRD, SEM and ED. In addition, the synthesis 
method is scalable. Researchers obtained gram-

scale synthesis of highly crystalline samples 
by using a larger glass bottle. Compared with 
the traditional method, this new method avoids 
heterogeneity and high energy barrier of the two-
step process. This enlightens a new method for 
controlling the crystalline of COFs by designing 
the crystallization conditions.

However, the researchers did not observe the 
nitrogen adsorption behavior at 77 K when they 
began further study. Thanks to the convenience 
of Analytical Instrumentation Center in SPST, 
the team characterized the water and various 

Figure 1. (a) The mechanism of COF crystallization for two methods (b) Facial and scalable synthesis of COF-300 

(c) Guest induced dynamics in COF-300

Scientists Uncover
 New Dynamics in Covalent 

Organic Frameworks
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organic vapor adsorption and gas adsorption 
behavior at different temperatures. They found 
the dynamic structure and multi-step behavior in 
such crystals. With the help of synchrotron X-ray 
diffraction in Shanghai Synchrotron Radiation 
Facility and Rietveld refinement, researchers 
determined three different frameworks structures 
in different chemical environments. They found 
that the organic solvents and water can induce the 
crystal expansion and contraction of COF-300 
respectively. This work illustrated the structural 
adaptability and guest dependence of COFs. This 
solvent-induced dynamic behavior is similar to the 
response mechanism of substrates and solvents in 
biological enzymes catalytic process. It provides 
new ideas in the design of biomimetic materials. In 
addition, Zhang’s group used gas adsorption in suit 
powder X-ray diffraction for the first time to prove 
that framework structure undergoes dynamic crystal 
structure transformation during gas adsorption. 
It provides a new thinking in application in gas 
storage and separation. 

This work was supported by National Natural 
Science Foundation of China and National 
Postdoctoral Program for Innovative Talents. 4th 
year undergraduate Chen Yichong, 5th year PhD 
Shi Zhaolin and 4th year PhD Wei Lei are the first 
authors. Assistant Professor Zhang Yuebiao and 
Dr. Zhou Haolong are corresponding authors. 
ShanghaiTech University is the first responsible 
institution. This work is also supported by 
ShanghaiTech University-Shanghai Advanced 
Research Institute, Chinese Academy of Sciences 
Low Carbon Energy Science Joint Laboratory, 
Shanghai Synchrotron Radiation Facility BL-
14B1 beamline, Professor Osamu Terasaki in 
The Electron Microscopy Center, Dr. Yu Na and 
Ms. Long Liuliu in Analytical Instrumentation 
Center, Professor Wang Wei and Dr. Ding Sanyuan 
in Lanzhong University and other experts and 
scholars.

Figure 2. (a) Guest-dependent crystal contraction and expansion behavior of COF-300 

 and its different molecular geometries and configurations (b)

A research group led by SPST Assistant Professor Liu Xuerong discovered 
delocalized dimer orbitals in an iridate material Ba5AlIr2O11 using resonant 
inelastic x-ray scattering (RIXS). They observed delocalized states resulting 

from the competition between the intersite hopping and strong spin-orbit coupling (SOC) 
of the electrons. Their study opens new directions to study the electronic and magnetic 
behaviors in other iridates. Their work, entitled “Direct Detection of Dimer Orbitals in 
Ba5AlIr2O11,” was published in the Journal of Physical Review Letters.

The novel quantum effect from strong spin-orbit coupling in heavy element materials has 
attracted much attention in recent years. For itinerant electronic systems, topological insulators 
are a new research frontier, while in correlated electronic systems, the 5d transition metal oxides 
have been studied extensively. The 5d iridates, with the potential for realizing the quantum spin 
liquid and correlated topological states, are under the spotlight. In previous studies, the theoretical 
models were built on the basis of local orbitals, and the SOC of an iridium atom was considered as the 
leading term while the electron hopping has been treated as perturbation. However, by examining the 
interactions of the iridates, Dr. Liu’s group realized that the spatial expansion of the 5d electrons would 
enhance the electron hopping, which can compete with SOC with special local structure configurations. 
This mechanism will lead to the delocalization of orbitals which is different from the local orbital picture. 

SPST 
Researchers 

Unveil Delocalized 
Local Orbitals in 

Model Iridate

Read more at: 
https://pubs.acs.org.ccindex.cn/doi/10.1021/jacs.8b13691
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Experimental observation of the excitations of delocalized dimer orbitals in RIXS spectrum, compared with the theoretical calculations. 
(a): orbital energy level analyses with electron hopping forbidden (red), and electron hoping allowed (blue). 

(b): calculated evolution of the excitation as a function of hopping energy t from 0 to 200 meV. 

(c): The simulated RIXS spectrum with several chosen parameter sets, compared to the experimental results. 

With the RIXS technique, Liu’s group observed 
the sharp peaks corresponding to the excitations 
of delocalized dimer orbitals at the MERIX station 
of the Advance Photon Source at the Argonne 
National Laboratory. Collaborating with theoretical 
scientists in Brookhaven National Laboratory, they 
quantitatively analyzed the RIXS observation. 

This work provides strong experimental and 
theoretical evidence for the existence of delocalized 
orbitals in iridates. The formation of delocalized 
local orbitals will re-define the magnetic moment 
of the electrons from the pure local picture, thus 
previous analysis built upon local orbitals could be 
invalid. The novel spin dynamics associated with 

the delocalized orbitals, combined with SOC effect, 
promotes iridates as a new field for magnetism.

This research was led by Liu’s group at SPST and 
the experiments were carried out at the Advanced 
Photon Source in the Argoone National Laboratory, 
USA. The theoretical work was done at Brookhaven 
National Laboratory. This work was supported by 
the ShanghaiTech University start-up funding and 
partially supported by Ministry of Science and 
Technology of the People’s Republic of China as 
well as Chinese Academy of Sciences.

Researchers Develop MOF@polymer 
Functional Composite Construction 

Method

SPST Assistant Professor Li Tao’s research 
group reported a generalizable approach 
to construct MOF@polymer functional 

composites through surface-initiated atom transfer 
radical polymerization (SI-ATRP) in Chemical 
Science, the flagship journal of the Royal Society 
of Chemistry (RSC).

Grafting polymers onto nanoparticle (NP) surfaces 
is a common way to control the physical and 
chemical properties of NPs. Benefiting from the 
rich chemistry and physical behaviors of polymers, 
a number of properties of nanomaterials such as 
dispersibility, chemical stability, charge transport 
behavior, self-assembly behavior, molecular 
recognition, mechanical properties etc. can be 
precisely controlled by tuning the composition, 
morphology, and chain conformation of the 
polymer shell. Generally, most nanomaterials such 
as metal nanoparticles, quantum dots, protein, oxide 
nanoparticles and macromolecules can be surface-
modified by covalent grafting.

Metal organic frameworks (MOFs), an interesting 
type of porous materials, are formed by the 
coordination of metal ions or clusters and organic 
linkers with extremely rich structure and chemical 
composition diversity. Such materials have potential 
applications in many fields such as gas storage, gas 
separation, catalysis, and bio-imaging etc. More 

than 20,000 different MOFs have been reported 
within the past 20 years. MOF NPs, like other 
nanomaterials, often benefit from “soft” polymeric 
coatings with the resultant MOF@polymer 
composites exhibiting unique performance in bio-
imaging, therapeutics, membrane gas separation, 
catalysis etc. However, there lacks a generalizable 
method that can be applied to different types of 
MOFs and most reported methods are usually 
limited to specific MOFs systems.

To overcome current challenges, Li Tao’s research 
group developed a surface-initiated atom transfer 
radical polymerization (SI-ATRP) method for the 
growth of polymers on various MOFs materials’ 
surface, based on the self-assembly of a designed 
random copolymer (RCP) on the surface via weak 
interaction. In this research, they first designed an 
RCP containing multiple carboxylic acid groups 
and initiation sites (bromoisobutyrate, BiB) of 
ATRP along the polymer chain. This RCP was then 
self-assembled onto MOF surfaces through inter-
chain hydrogen bond crosslinking accompanied 
by weak MOF/polymer interactions to immobilize 
the initiation site on MOF surface. The SI-ATRP 
was performed subsequently in the presence of 
monomer and crosslinking monomer, and a layer 
of covalently crosslinked polymer with uniform 
thickness can be coated on the surface of MOF. 

Read more at: 
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.122.106401
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Figure 1. Schematic illustration of typical experimental procedures for growing 

polymer shells on a MOF particle

Figure 2. TEM images of different MOF@polymer samples and EDS elemental mapping images

Utilizing the reversible-deactivation feature of 
ATRP, a second and even a third layer of polymer 
(linear or crosslinked) can be subsequently grown 
from the first layer, thus the composition, sequence 
and architecture of polymer layer on the surface of 
MOFs can be controlled arbitrarily. This method 
solves the long-standing problem of MOFs surface 
modification with polymers and makes the accurate 
synthesis and interface regulation of MOF and 
polymer composites possible.

All the work was done at ShanghaiTech 
University. Graduate student He Sanfeng from Li 

Tao’s research group is the first author, and the 
corresponding author is Dr. Li Tao. The molecular 
dynamics simulation (MD simulation) experiment 
in this research was completed by Assistant 
Professor Yongjin Lee from SPST, and the energy 
dispersive X-ray spectrum (EDS) was completed 
with the help of Assistant Professor Yu Yi from 
SPST, demonstrating the collaborative culture at 
SPST.

Read more at:
https://pubs.rsc.org/en/content/articlelanding/2019/sc/
c8sc03520b#!divAbstract

Researchers Transform 
Industrial Silk Waste 

into Advanced 
Materials

SPST Dr. Ling Shengjie’s research group 
and their collaborators developed an 
environmentally friendly and scalable 

“partial dissolution and physical dispersion” 
strategy to exfoliate silk fibers into different 
mesostructures. On the basis of the advantages 
of these mesosilks in tunable sizes, sharp 
size distributions, high modulus, excellent 
redispersibility, as well as versatile processability, 
the applications of these mesosilks in electronic 
and environmental fields are being explored 
further, including water treatment, organic solvent 
recycling, paper sensors, and nanofertilizers. 
These explorations open a new avenue for silk 
fiber applications while also providing a pathway 
to help address critical issues in electronic and 
environmental fields. Their research results, entitled 
“Isolation of Silk Mesostructures for Electronic 
and Environmental Applications” were published 
in Advanced Functional Materials in the December 
2018 issue. 

A ubiquitous feature of natural silk fibers is 
the presence of well-organized mesostructures, 
including microfibrils, nanofibrils, and 
nanoparticles. These multiscale mesoconstructions 
endow the exceptional mechanical properties 
of natural silks and support physiological 
functions, such as structural support, defense, 
and prey capture. However, direct extraction 
of silk mesobuilding blocks from natural silk 
fibers remains in its infancy due to the complex 
hierarchical structure and the high crystallinity of 
silks. In recent years, a series of “top down” and 
“bottom up” methods have been developed by 
Assistant Professor Ling Shengjie and his partners 
from Fudan University, Zurich Polytechnic, 
Tufts University and Massachusetts Institute of 
Technology, to extract and prepare mesoscopic 
structural units. [Adv. Mater., 2014, 26, 4569; 
Adv. Mater., 2016, 28, 7783; US patent, WO 
2017/192227 Al; Sci. Adv., 2017, 3, e1601939; US 
patent, WO 2018/081159 Al].
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Isolation of Full-Sized A. pernyi Mesosilks 

A. pernyi silks  were selected as starting materials, 
due to their wide availability, low cost, and 
sustainability (no specific feeding environment is 
required) when compared with spider and B. mori 
silks. To isolate mesosilks, the degummed silk 
fibers were dissolved by 10 wt% NaClO with silk 
fiber and NaClO weight ratio of 1:1. By modulating 
and ultrasonic parameters, the full-sized mesosilks 
were generated, including microfibrils (diameter 
1-5μm, length over 100μm), nanofibrils (diameter 

Applications of Mesosilks

First, silk microfibrils were used for making soft 
silk paper. After completely air drying, an A4 sized 
piece of silk paper (210 × 297 mm) with the weight 
of 5g was formed and appeared flexible and free-
standing even without adding any softening agents. 
Surface SEM images of the silk paper revealed a 
uniform mesoporous structure with a pore size of 
1-3 μm, which matched the size of Escherichia coli 
(E. coli) bacteria. Therefore, this silk paper can be 
used directly as a paper-based microfilter to reject 
bacteria and other microsized contaminants from 
water. Furthermore, A. pernyi silk nanofibrils are 
tolerated by most of the solvents, including FA, 
HFIP, acetone, dimethylsulfoxide, methylbenzene, 
and chloroform. Accordingly, A. pernyi silk 
nanofibril ultrafilters were able to remove or recycle 

The researchers described an environmentally-
friendly and scalable strategy to extract full-sized A. 
pernyi mesosilk, including microfibrils, nanofibrils, 
nanorods, and nanoparticles. Considering the 
facile, low-cost, and environmentally friendly 
features, these isolation methods have potential 
for industrial production. In addition, based on the 
advantages of these mesosilks with tunable scale, 
sharp size distributions, high modulus, excellent 
redispersibility as well as versatile processability, 
they further explored the applications of these 
mesosilks in several emerging and critical fields, 
including water treatment, organic solvent 
recycling, paper sensors, and nanofertilizers. 

These applications for silk-based materials remain 
in their infancy or have not been previously 
addressed, such as paper-based filters, organic 
solvent recycling, and nanofertilizers. Therefore, 
these exploratory experiments open new avenues 
for silk applications and provide a possible road 
to help address critical issues in electronic and 
environmental fields.

This work was published in Advanced Functional 
Materials (DOI: 10.1002/adfm.201806380), 
and supported by Shanghai Pujiang Program 
(18PJ1408600) and a start-up grant from 
ShanghaiTech University.

pollutants from organic solvents. In addition to 
microfilters, the silk papers can be functionalized 
to paper sensors by directly writing conductive 
patterns on their surfaces.

On the other hand, 11 ± 4 nm A. pernyi silk 
nanoparticles were utilized to investigate whether 
silk nanoparticles can help fertilizers enter plants 
and release nutrients. The distribution of RhB/
silk and RhB in bulb slices was further imaged 
by synchrotron Fourier transform infrared 

microspectroscopy (S-FTIR), a technique that can 
provide information on the chemical structure 
distribution with 5 μm spatial resolution. As 
with the results observed from the fluorescence 
microscopy images, the RhB/silk samples had a 
much stronger infrared absorption of RhB on the 
inside of the cell walls than the samples incubated 
in RhB solution. Both results confirmed that the 
silk nanoparticles facilitated nutrient transport to 
the cell walls.

13±4 nm, length over 1μm), nanorods (diameter 
11±4 nm, length 150-300 nm), and nanoparticles 
(2-7 nm), and the quantitative relationships between 
energy input of ultrasonication (for 500 mL 0.2wt% 
silk fiber/water mixture) were established, along 
with the diameters of the resultant mesosilks.

Atomic force microscopy (AFM) combined with 
Derjaguin-Mueller-Toporov mode was employed 
to evaluate the modulus of the isolated mesosilks. 
The silk nanorods had an average modulus of 9.8 ± 
3.3 GPa, very close to the mechanical modulus of 
natural single A. pernyi silk (7-9 GPa). In addition, 
an interestingly “aggregation – dispersion” process 
by using these mesosilks was strongly regulated 
by adjusting the pH. As a result, these nanosilk 
pulps can be collected and stored at 4 °C long 
term after removing the water through moderate 
centrifugation.

The downsizing of A. pernyi silk 

fibers. A) Top-down strategy to extract 

nanostructures (i.e., nanofibrils, nanorods, 

and nanoparticles) from A. pernyi silk fibers. 

B) The map of energy input versus size 

distribution of A. pernyi silk nanostructures.

The applications of mesosilks. 

A, B) Photograph of conductive 

ink patterned circuit board on 

silk paper and folding silk paper 

sensor. C-E) Delivering fertilizer 

into N. pseudonarcissus 

bulbs using A. pernyi silk 

nanoparticles.
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customizable 3D structures with 
well-defined designed geometries 
also impede their practical 
application. Last but not least, 
considering that these materials 
are living, and given the 
potential risks that live bacteria 
present to human beings and the 
environment, it is now recognized 
that in addition to using bacterial 
species that are considered 
safe, the careful packaging of 
such materials into confined 
environments is a particularly 
important and necessary design 
element. To address these issues, 
the researchers sought to utilize 
Bacillus subtilis, a “generally 
regarded as safe” (GRAS) gram-
positive aerobic bacterium 
containing only one outer 
membrane, as a host to design 
living functional materials.

The researchers first leveraged 
genetic engineering to develop 
programmable TasA fusion 
proteins containing a variety of 
functional domains or proteins 
that are rationally fused at the 
C-terminus of TasA amyloid 

protein (the major protein of 
the B. subtilis biofilm matrix). 
These fusion proteins could be 
secreted extracellularly, self-
assembled into nanofibers 
and exhibited new functional 
properties as designed. As a 
proof-of-concept application, this 
programmable platform could be 
used for multistep reactions (i.e., 
biocatalytic cascades) to degrade 
organo-phosphate pesticides 
into harmless chemicals. To 
such end, they chose a two-
step cascade consisting of (i) 
the organophosphate hydrolase 
(OPH)-catalyzed degradation of 
the pesticide paraoxon (PAR) 
into the less harmful intermediate 

product paranitrophenol (PNP), 
and (ii) a reaction catalyzed 
by HisTag-immobilized gold 
NPs (AuNPs) in which PNP is 
further degraded into harmless 
p-aminophenol (PAP).

They further exploited the 
intrinsic viscoelastic properties 
of the engineered biofilms and 
fabricated well-defined ‘living 
shapes’ by trapping these 
materials into hydrogels and 
microgels using 3D printing 
and microencapsulation 
techniques. Finally, as these 
bacterial biofilms are composed 
of living cells in well-defined 
geometries, they evaluated 

Scientists Engineer Bacterial Biofilms 
as Living Functional Materials

The Zhong group in SPST’s Materials and Physical Biology Division made important progress in 
the development of living functional materials based on engineered Bacillus subtilis biofilms. 
Their work, “Programmable and printable Bacillus subtilis biofilms as engineered living 

materials,” was published online in Nature Chemical Biology on Dec 3, 2018.

Bacterial biofilms are microorganism communities encased in their secreted extracellular matrix, 
including proteins, exopolysaccharides, and DNAs. Previously, researchers have explored E. coli 
biofilms for the design of living functional materials exhibiting many attractive attributes including 
genetic programmability, configurable functions, and environmental responsiveness. However, E. coli 
export machinery’s inability to secrete large proteins significantly reduces the scope of possible material 
functionality. In addition, difficulties with the controlled processing of such complex materials into 

Design for a programmable and printable B. subtilis 

biofilm production platform.

Printable living materials based on genetically 

engineered Bacillus subtilis biofilms.
Functional characterization of 

engineered B. subtilis biofilms.
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their self-regeneration capacity, storage, and long-
term viability. This study demonstrates that they 
constructed a programmable and printable living 
functional material platform that may enable new 
applications in nanomanufacturing, biocatalysis, 
biomedicine, and other technical fields. 

Co-authors Dr. Huang Jiaofang, Liu Suying, 
and Zhang Chen contributed equally to this 
work. Assistant Professor Zhong Chao is the 
corresponding author. Other authors include Wang 
Xinyu, Pu Jiahua, Ba Fang, Xue Shuai, Professor 
Ye Haifeng (East China Normal University), 
Zhao Tianxin, Li Ke, Wang Yanyi, Zhang Jicong, 
Professor Wang Lihua, Professor Fan Chunhai 
(Shanghai Institute of Applied Physics, CAS, and 
Shanghai Jiao Tong University) and Professor 
Timothy K. Lu (Massachusetts Institute of 
Technology). The original strain in this project was 
gifted from D. Kearns, Indiana University. Chinese 
and international patents (CN/201611156490.

X and PCT/CN2018/100538) have been applied 
for the work related to this paper. This work was 
funded by the Science and Technology Commission 
of Shanghai Municipality (17JC1403900), 
National Natural Science Foundation of China 
(No. 31570972, No.31872728), 2016 Open 
Financial Fund of Qingdao National Laboratory 
for Marine Science and Technology (Grant No. 
QNLM2016ORP0403) start-up funding support 
from ShanghaiTech University and 1000 Youth 
Talents Program, granted by the Chinese Central 
Government.

The first co-authors and corresponding author (from 
left to right: Miss Liu Suying, Dr. Zhong Chao, Dr. 
Huang Jiaofang and Mr. Zhang Chen.) 

Three papers from SIST Assistant Professor 
Liu Yu’s research group were accepted by 
the 2019 IEEE Power and Energy Society 

General Meeting (PESGM, sponsored by IEEE 
Power and Energy Society (PES).

First year graduate student Wang Binglin adopted 
the dynamic state estimation method to protect 
the VSC-HVDC transmission lines in the paper 
‘VSC-HVDC Transmission Line Protection Based 
on Dynamic State Estimation.’ By accurately 
constructing the physical model of the line 
under protection, the proposed method not only 
considered the measurement noise, but also ensured 
consistency between the actual and estimated 
measurements during severe external faults (shown 
in Fig. 1). Therefore, the method could effectively 

avoid mal-operation during severe external faults 
compared to legacy line differential protection 
scheme.

Lu Dayou, another first-year master’s degree 
student, proposed a generalized Bergeron model 
and a novel fault location method for transmission 
lines in the paper ‘Three Phase Transmission Line 
Fault Location Based on the Generalized Bergeron 
Model.’  The proposed method only required 3 
ms data to locate faults. Compared to traditional 
Bergeron model-based fault location method, the 
proposed method did not make any assumptions 
on parameter matrices of transmission lines and 
therefore presented better fault location accuracy (as 
shown in Fig. 2).

SIST Researchers Present Papers at 

PESGM 2019

Read more at: 
https://www.nature.com/articles/s41589-018-0169-2
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Fig. 1. Current estimation results during severe external fault
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Li Yunting, a recent graduate of the undergraduate 
Class of 2018, proposed a new method to 
calculate synchrophasors based on IRLS 
robust state estimation algorithm in the paper 
“Synchrophasor Calculation Algorithm Based 
on Robust State Estimation.” Compared to the 
existing synchrophasor calculation algorithm in 
IEEE C37.118 standard, the proposed method 
demonstrated better immunity to measurement 
noise and bad data (as shown in Fig. 3).

The three papers were all completed by students 
in the research group as first authors and Assistant 
Professor Liu Yu as the corresponding author. 
ShanghaiTech University is the first responsible 
institution. The work was supported by start-up 
funding from ShanghaiTech, National Natural 
Science Foundation of China, Shanghai Pujiang 
Program and Key Laboratory of Control of 
Power Transmission and Conversion (Ministry of 
Education).

Research Research 

Fig. 2. Fault location results of generalized Bergeron model 
based method and traditional Bergeron model based method

Fig. 3. Synchophasor calculation error of IRLS robust state estimation 
based method and existing IEEE C37.118 standard based method

 SIST 
Assistant Professor Proposes 
GaN-Based DC/DC Module

SIST Assistant  Pro-
f e s s o r  F u  M i n f a n 
p r o p o s e d  a  3 0 0 W 
110V/24V digital DC/

DC module based on gallium 
nitride (GaN) devices. The pro-
posed module can achieve 95.8% 
peak efficiency and 195 W/inch3 
power density, which are much 
better than the state of the art 
(Synqor’s module: 91% peak ef-
ficiency and 80 W/inch3 power 
density). His work on magnetic 
design and high-frequency digital 
control were published in IEEE 
Transactions on Power Electron-
ics and IEEE Transactions on In-
dustrial Electronics respectively.

The increased power consump-
tion and power density demands 
of modern technologies have in-
creased the demands on various 
power supplies. Combined with 
focus on global energy savings 
and size reduction, there are 
continuous research efforts on 

developing high efficiency and 
high power density converters. 
Currently, most of the commer-
cial converters are still based on 
silicon (Si) devices. It is difficult 
to further improve the efficiency 
and power density because the 
Si-based semiconductor devices 
approach their theoretical perfor-
mance limit. The emerging wide-
band-gap (WBG) device, such 
as gallium nitride (GaN) device 
will certainly become a game 
changer because of its better 
figure-of-merit and significantly 

smaller body diode reverse-re-
covery effect. In order to fully 
utilize the benefits of GaN devic-
es, there are still many challenges 
in device and topology selection, 
converter configuration, mod-
eling and control, and magnetic 
design.

The research developed a wide-
input-range (64V-160V to 24V) 
rail grade dc/dc converter based 
on GaN devices and proposed 
a two-stage configuration, as 
shown in Fig.1. The first regulat-
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Read more at: 
https://ieeexplore.ieee.org/document/8392748  
https://ieeexplore.ieee.org/document/8635503

Shanghai Institute of Fog Computing 
Technology ((SHIFT), in cooperation with 
Intel and iExec, demonstrated smart city 

service powered by 5G and blockchain at the Mobile 
World Congress (MWC) 2019 from February 25th to 
28th in Barcelona. The demo presented a unified and 
decentralized smart city service platform based on 
5G connection and blockchain technology. 

Rescue robot is a fog computing demo developed by 
Shanghai Institute of Fog Computing Technology 
(SHIFT). With the help of computing capability from 
fog nodes, robot rescuers are enabled to explore 
their environment, generate a map and navigate 
autonomously. Low-latency network connection 
makes it possible for robots to move in formation 
without global position information.

The rescue robot application assumes that a robot 
will fail to navigate due to certain faults in an 
unknown area. When the rescue service is started, 
the rescuer explores the surrounding environment 
and generates a regional map. The rescuer returns 
to the trapped area and forms a convoy with the 
faulty robots, leading them to a safe destination. 
By deploying the robot rescue service to iExec’s 
market, users can order it from anywhere and pay 
for it using digital currency.

MWC is the world’s largest annual communications-
related exhibition. The theme of this year’s event 
was Intelligent Connectivity, bringing together 
the latest innovative technologies and leading-
edge technology from more than 2,400 companies 
around the world and attracting about 110,000 trade 
visitors.

SHIFT Gives Rescue Robot 
Service Demo at MWC

Research Research 

Fig.2：Prototype

title, “Optimal Design of Planar 
Magnetic Components for A 
Two-Stage GaN-Based DC/DC 
Converter” and in IEEE Trans-
actions on Industrial Electronics 
(early access) with the title “A 
GaN-Based DC/DC Module for 

Railway Applications: Design 
Consideration and High-Frequen-
cy Digital Control.” The work 
was a collaboration between Dr. 
Fu Minfan and Virginia Tech 
Dr. Fred C. Lee’s research group 
Center for Power Electronics 
Systems (CPES). The first author 
for both papers was Dr. Fu Min-
fan. The work was supported by 
CPES-CRRC collaboration fund-
ing and start-up funding from 
ShanghaiTech.

ed stage was a two-phase inter-
leaved buck converter (>400kHz) 
and the second unregulated stage 
was a LLC (2 MHz) dc trans-
former. In order to achieve high 
frequency and high efficiency, 
the critical mode operation was 
applied for the buck convert-
er, and the negative coupled 
inductors were used to reduce 
the frequency and the conduc-
tion losses. Then Fu proposed 
a systematical methodology to 
optimize the planar coupled in-
ductors. For the unregulated LLC 
converter, it can always work at 
its most efficient point and an 
analytical model was used to op-
timize the planar transformer.

The work was published in IEEE 
Transactions on Power Elec-
tronics (early access) with the Fig.3：Efficiency and power density comparison for a closed-loop system
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The IEEE Global Communications 
Conference, a major event in the network 
and communications research field, was 

held in Abu Dhabi, United Arab Emirates, with 
the theme of “Gateway to a Connected World,” 
attracting 3,000 top scientists, researchers and 
industry practitioners from all over the world.

Two members of Dr. Luo Xiliang’s research group 
belonging to the Fog Computing Laboratory in the 
School of Information Science and Technology 
were invited to participate in the exhibition and 
present their latest research results. Zhang Xiaoyu, 
a third-year PhD student, presented a poster 
entitled “MIDAR: Massive MIMO based Detection 
and Ranging” at the SAC Interactive Session 1. 
He extensively discussed and exchanged ideas 
with many experts and scholars in related fields. 
Another third-year graduate student, Zhu Zhaowei, 
presented papers entitled “Learn and Pick Right 
Nodes to Offload and Sparse Spectrum Reuse in 
HetNets with Relays” in the SAC-IoT session on 

Edge Computing for Internet of Things and “Various 
Network Resource Allocation and User Access” in 
the MWN session, respectively.

Specifically, the paper entitled “MIDAR: Massive 
MIMO based Detection and Ranging” firstly 
proposed the mechanism using large-scale antenna 
arrays for localization and behavior recognition, 
etc. In this work, the large amount of channel state 
information (CSI) in wireless communications 
was exploited. Combined with tensor analysis, 
machine learning, neural network and other 
theories, this work investigated a novel application 
of massive MIMO to open up new designs 
and implementations for some areas such as 
autonomous driving and intelligent transportation, 
with broad application prospects.

The paper “Learn and Pick Right Nodes to Offload” 
focused on environmental uncertainty in a fog-
enabled task offloading problem. The uncertainty 
was modeled as an online learning problem and the 

Presents Research at

 IEEE 
Fog Computing Lab 

Conference in UAE

Research 

exploration-exploitation tradeoff in this problem 
was solved using the multi-armed bandit theory. 
“Sparse Spectrum Reuse in HetNets with Relays” 
studied the optimal spectrum reuse problem in 
heterogeneous networks with relay nodes. It proved 
the existence of sparse solutions and designed an 
algorithm to find the sparse solution of the problem.

The Global Communication Conference 
(GLOBECOM) is held annually by IEEE (Institute 
of Electrical and Electronics Engineers), the 
world’s largest electronic science and engineering 
society. GLOBECOM is the largest, highest-profile, 

and most influential top-level academic conference 
in the global communications field, covering many 
frontiers such as wireless communications, wireless 
networks, mobile communications, in-vehicle 
communications, positioning technologies, and in-
vehicle technologies.

In addition to the above-mentioned latest scientific 
research results, in November 2018, the paper “Fog 
As a Service Technology,” completed by SHIFT 
Luo Xiliang and Yang Yang’s research group, was 
published in IEEE Communications.

Research 

Zhang Xiaoyu, a third-year PhD student, in discussions with a participant.

Third-year graduate student Zhu Zhaowei presenting his paper.
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When the Intergovernmental Panel on Cli-
mate Change came out with their Special 
Report on Climate Change in October 

2018, media attention focused on the short amount of 
time left to cut emissions before the 1.5-degree thresh-
old that the signatory nations of the Paris Climate 
Change Agreement committed to is passed. At Shang-
haiTech, School of Physical Science and Technology 
Assistant Professor Lin Bolin and then graduating se-
nior Chen Anqi felt validated. Their 
research on carbon dioxide mitigation 
strategies, published six months ear-
lier in Joule, a sister journal to Cell, 
had found similar results. 

“Our research offers a guideline for 
researchers and policy makers for 
carbon dioxide mitigation,” explains 
Chen, now a PhD student at SPST. 
“Through the analysis of data provid-
ed by the International Energy Agen-
cy and IPCC, we predict that after 
about 20 years, the remaining carbon 
budget to meet a 2-degree temperature control target 
would run out given the current emission rate. We 
found that the use of fossil fuels to drive carbon dioxide 
conversion is feasible for carbon dioxide mitigation un-
der certain conditions.”

Chen says reading the IPCC report made her proud. 
“I am glad they published similar findings. This will 
make people more aware of the urgency.” When Chen’s 
classmates discuss climate change in conversation or in 
their elective classes, she is able to share with them the 
research that she is doing and what it means. 

Throughout the world, the societal impacts of climate 
change and global warming are being felt daily. For 
climate researchers and those concerned with the 
future of the planet, it is easy to connect the dots be-
tween the societal problems plaguing the world and 
the climate changes happening to the planet because 
of people’s actions. 

At ShanghaiTech, SPST researchers are facing this 
challenge by delving into climate 
change and renewable energy 
research. From tackling tradition-
al energy sources to developing 
renewable resources, these re-
searchers are doing their best to 
raise awareness about the facts of 
climate change and what we can do 
to lessen its impact on our planet.  

Chen says the research she is doing 
with Assistant Professor Lin has 
led to a greater understanding of 
climate change. “I found the issue 
of global warming is more serious 

than I thought. I hope that by publishing this research 
we can make more researchers and scientists more 
aware of this issue,” she says. “Although most of the 
countries have signed the Paris Agreement and gov-
ernments are promising to take action to tackle the 
issue, it is not enough to meet the final target.”

Lin Bolin says a sense of personal responsibility drives 
his research. “My PhD work was in the petrochemical 
industry,” he explains. “From that experience, I slowly 
learned the downside of the petrochemical industry. 

SPST Researchers Face 
Climate Change

So that’s why I thought we have to change the situation 
and go all the way back to CO2 and solve the energy 
problem. We have to go to the root of the problem 
which is CO2.” At SPST, he says, “We are trying to 
develop technologies to reduce CO2 emissions substan-
tially. Hopefully we can contribute some game-chang-
ing strategies for global warming campaign so we can 
do something really dramatic.”

Assistant Professor Ning Zhijun’s research is on solar 
energy. “We are trying to develop new materials to 
increase efficiency of solar cells and reduce the cost to 
make it more affordable for everybody,” he says. He 
studied chemistry and synthesizing materials for solar 
cells in his PhD and now is continuing work on solar 
energy. “We trying to use renewable so we don’t have 
to use traditional fuels. Now my team is working on 
synthesizing highly efficient materials and building 
new device structures for highly efficient solar cells. 
The cost is still high for conventional solar cells,” he 
says, of his main challenge. “The central goal is to in-
crease efficiency further and also reduce the toxicity of 
solar panels. The sun is a huge resource. If we can use 
solar energy very efficiently then we won’t need any 
other resource from traditional fuels.”

Assistant Professor Li Zhi’s research is on develop-
ing renewable feedstocks for the chemical industry. 
“Currently most chemical feedstocks in industry are 

derived from petroleum, which is not sustainable. 
We’re researching renewable feedstocks, such as bio-
mass, to reduce petroleum usage as a long-term goal. 
I know this is very tough, but the richness of biomass 
as chemical resources and potential impact of such re-
search - lower CO2 emission and higher sustainability 
- are very appealing.” Li began his work on biomass 
research during his post-doc. “At that time, renewable 
feedstocks research was very popular because the oil 
price was high and shale gas was not available in large 
scale. My professor was a grandmaster in catalysis 
and he thought catalysis could be used to transform 
renewables, it’s just that people have just started work-
ing on that so there a lot of new problems to solve. He 
asked me to work on this with him. It related to my 
previous experience and I thought it was interesting so 
I joined.”

The researchers are motivated not just by their interest 

“Scientists and engineers can only 
do their work, they can’t change 
people’s minds. We can develop 
solutions, but the bottom line is 
that entire human beings must pay 
economic cost to solve this. We 
see the problem and we think it is 
very bad, but there are so many 
obstacles to go in the right direc-
tion.” Lin Bolin and Chen Anqi

Ning Zhijun and his students
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in their research but the impact it could 
have on the planet. “Global warming is 
the biggest challenge for the entire human 
race but the problem is that most people 
do not understand the problem properly. 
The most important thing we have done 
so far is to do rigorous research to change 
people’s attitudes towards global warm-
ing,” says Lin. “But society is not ready 
yet to face the issue. Hopefully they will 
change their attitudes soon.” 

“I’m still optimistic on the technical ad-
vances. It must lead people to the right 
direction,” says Li, who teaches a green 
chemistry course at ShanghaiTech and 
is trying to encourage more students to 
delve into research of renewable resourc-
es. “You can’t force people to go that way, but technolo-
gy will lead people that way.”

Lin says that scientists and engineers can only do their 
work, they can’t change people’s minds. “We can de-
velop solutions, but the bottom line is that entire human 
beings must pay economic cost to solve this. We see 
the problem and we think it is very bad, but there are so 
many obstacles to go in the right direction.” He adds, 
“I think everyone needs to think about what they them-
selves can do, every individual action can play a part. 
But if we want to fully solve the issue we need to do 
much more beyond that.”

Li adds, “I think personal actions won’t be so effective, 
because there’s just a small piece of it and some cannot 
afford alternatives.” Both Li and Lin recall a speech 
given by Steven Chu, who said that the people who 
will suffer the most from global warming are the most 
innocent. “It’s a big social problem,” Lin adds. The re-
searchers say China is doing a good job of embracing 
renewable energy. The problem, Lin says, is the inertia 
of traditional energy.

Shui WenQing
School of Life Science and 
Technology, iHuman Institute 

iHuman Research Associate Pro-
fessor Shui Wenqing says research 
has prepared her well for life. “I 
believe doing research well trains 
you in almost every aspect of life: 
communication, logical thinking, 
team building, independence and 
language.”

After graduating from Fudan University in 2004 and 
doing her PhD at UC Berkeley in 2009, she did her post-
doc research at Thermo-Scientific as a bio-mass spec-
trometry application scientist before returning to China 
to work as an associate professor (PI) at Nankai Univer-
sity in Tianjin. She joined ShanghaiTech University as 
an assistant professor at the School of Life Science and 
Technology and as a research associate professor (PI) at 
iHuman Institute in 2016.

Shui’s research group develops 
versatile mass spectrometry 
(MS)-based technologies for 
GPCR ligand discovery and 
cell signaling study. Her group 
has gained extensive experience 
in developing high resolution mass spectrometry-cen-
tered analytical pipelines for comprehensive or targeted 
protein and metabolite analysis. They’ve used their 
expertise in proteomics and metabolomics research to 
establish affinity mass spectrometry technology for 
ligand screening towards protein targets of therapeutic 

importance. They’re finding that 
their new approaches have some 
unique advantages in building a 
high-throughput screening platform 
for early-phase drug discovery as 
well as probing receptor-drug in-
teractions and signaling selectivity 
within the cell. 

According to Shui, in China, kids 
are more exposed to sciences from 
a very early age, but there is less 
opportunity for hands-on experi-

ence. Science is encouraged, she says. Girls tend to 
outperform boys from early on, especially in language 
courses, though their potential in science may not be 
full explored. 

ShanghaiTech’s School of Life Science and Technology 
has a higher number of female students and also the 
highest number of female faculty, following a global 

trend. “Currently, biology is 
very interdisciplinary, and do-
ing a project in biology can pre-
pare you for a future career in 
lots of directions. Maybe that’s 
why there are more women 
going into life science. I haven’t 
experienced any strong bias or 

prejudice in my career path,” she says. But crucially she 
says, “My parents gave me full freedom to make big 
decisions for myself. Family support is crucial. If your 
family gives you a lot of pressure that may influence 
your decision.”

T     hese days gender equality in STEM fields is a global hot topic. ShanghaiTech’s female researchers may 
make up a smaller percentage of the total faculty, but they are making their mark at ShanghaiTech with 
their groundbreaking research and leadership.  

Women and Research
at ShanghaiTech

“I believe doing research well 
trains you in almost every 
aspect of life: communication, 
logical thinking, team building, 
independence and language.”

With the future of our planet at such risk, it would be 
easy to give up hope. Li says what keeps him motivated 
is new problems to solve and doing chemistry he enjoys. 

Ning is optimistic. He says, “The technology is growing 
well. From a technology point of view, the science com-
munity can provide better solutions to energy problems. 
That’s what we can do. As a professor in university, we 
can also tell students to change their style of life, reduce 
the energy they use and live a more economic life. From 
the policy point of view, we still need to increase our 
voice to get government to pay more attention to renew-
able energy resources.”

Chen says she remains hopeful too. “I think there are a 
lot of things that we can do. Even if the time is so limit-
ed and the opportunities are passing by very soon I still 
think we can actually do something.”

As for Lin, “I guess I’m too stubborn,” he explains, with 
a laugh. “Life is very short, sometimes you need to stick 
to your personal values.” Besides, he adds, “I have two 
kids, it’s important to keep some hope for them in the 
future.”
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Lu Jie
School of Information Science and Technology 

Assistant Professor Lu Jie arrived at ShanghaiTech’s SIST 
2015 after studying EE at Shanghai Jiaotong University 
and then doing her PhD in ECE at University of Oklaho-
ma and her postdoc research at KTH Royal Institute of 
Technology and Chalmers University of Technology in 
Sweden. 

“When I was younger, before 
high school, I was better at lan-
guages,” she admits, “but in high 
school, I switched my interests 
and I got better at math and sci-
ence.” She is used to being one 
of the only women in the room, 
she says. “My female classmates 
went into finance or life scienc-
es. They felt they were not good at computers. Very few 
women stayed in my major.”

Professor Lu’s research centers around developing new 
computational models, mathematical tools, and efficient 
algorithms for optimization and control problems to en-
able intelligent decision making in large-scale networked 
systems. Lately she’s been working on distributed optimi-
zation algorithms and autonomous navigation and obsta-
cle avoidance of UAVs (known as drones) in completely 

unknown environments. The drone research, which 
she is collaborating on with Assistant Professor Liu 
Xiaopei, “is designing schemes for camera-equipped 
UAVs to independently or cooperatively find nearly 
shortest paths to their destinations in an unfamiliar 
environment. It’s critical in aerial photography and 
surveillance.” 

Lu always likes to challenge perceptions. “When I 
was younger, people told me girls were doing better in 
school just because they mature faster than boys, but 
that just made me want to work harder to prove them 
wrong.” Now that she is working on the drone project, 
she says, “I want to prove to people I can not only do 
the math, I can also do the engineering.”

Lu emphasizes that it’s important for researchers to 
follow their interests. “Everyone should choose their 
path. I chose academia because it allows me to choose 
what to do next most of the time. I want to focus on 
doing interesting research and publishing good pa-
pers.”

While females make up a small percentage of SIST’s 
faculty, Vice Dean Yu Jingyi 
says that the school is priori-
tizing efforts to attract more 
female faculty and SIST is 
doing much better than other 
schools of information sci-
ence around China. The data 
shows that the number of 
female students at SIST have 
increased year on year since 

the school’s founding. Lu is co-organizer of Shang-
hai’s brand-new IEEE Women in Engineering Affinity 
Group, which was approved just last year. The group, 
she says, “unites female faculty, researchers and en-
gineers in Shanghai so that we can regularly share 
common interests and concerns.” Currently she has 
two female students and six male students, but SIST 
in general has a higher percentage of female students 
than other schools of information science in China.  “I 
think there’s definitely a need for more girls, not just in 

“When I was younger, people 
told me girls were doing better in 
school just because they mature 
faster than boys, but that just 
made me want to work harder to 
prove them wrong.”

finance and arts,” Lu says. “I hope there can be more. I’d 
like to give more opportunities to girls, but they have to 
be motivated.” 

Zhuang Min
School of Life Science and Technology

Zhuang Min’s mom wanted her to be a doctor, but she 
had other plans. “I love to solve problems. The moment 
of solving a problem - I like that feeling of finding the 
solution,” she says.

After studying at Nanjing University for her under-
graduate degree, and traveling abroad to Tennessee 
for graduate and PhD studies at St. Jude Children’s 
Research Hospital and The University of Tennessee 
Health Science Center, she did a postdoc at UC San 
Francisco and then returned to China to join Shang-
haiTech in 2014 as a tenure track assistant professor at 
SLST. 

In an article about her in Nature Methods, Vivien Marx 
described Zhuang’s research as melding “biochemistry, 
proteomics and, of late, cell biology to follow the pas-
times of membrane proteins and the proteins they inter-
act with, such as in signaling events or when a ligand 
docks to a membrane protein.” Zhuang told Marx that 
her research is akin to finding out who knows who. Her 

research “pioneered the development of NEDDylator, a 
first-generation proximity tagger based on the ubiquitin 
system, to find partners of proteins and small mole-
cules.”

Zhuang says that women are relatively well-represented 
in life sciences in general and at ShanghaiTech’s School 
of Life Science and Technology. Chinese society in 
general benefits, she says, because there’s an emphasis 
on science from a young age. “Girls are just as good 
with experiments and your achievement encourages 
you to go to that area.” 

Zhuang believes that leading by example is important 
for the next generation of female researchers. She and 
her colleagues share support and advice to each other 
in a WeChat group for female researchers. “I think it is 
very important for students to see their advisors having 
a well - balanced life,” she says.

Dai Jin
School of Entrepreneurship and Management 
Dai Jin’s decision to study women entrepreneurs was 
influenced directly by her experience growing up with 
a mother who was an entrepreneur. “I found she had a 
lot of difficulties,” she remembers. “Women entrepre-
neurship is a hot topic-you have to gain resources and 
fight your way to build your company.” At first, she was 
discouraged from pursuing gender-related research. 
“Experienced scholars all told me it was not that pop-
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“Girls are just as good with experi-
ments and your achievement encour-
ages you to go to that area.” 

53 54



Zhou Yu
School of Information Science and 
Technology

Back when Zhou Yu was an undergrad-
uate student at Nanjing University of 
Science and Technology in 1989 there 
were few women in her field. “There 
were 10 student dorms and only one 
was for women,” she says to illustrate 
her point. But she never felt held back 
from studying computer science. “I just 
thought it was interesting,” she says plainly. After fin-
ishing her masters, she taught information technology 
and science for 15 years at Nanjing Forestry Universi-
ty. Teaching and guiding students was something she 
knew she wanted to do from 
a young age. “I was the lead-
er even from the age of four 
or five,” she remembers. 

Her career as Associate Dean at ShanghaiTech’s School 
of Information Science and Technology has helped her 
discover a new ability: solving problems, guiding stu-
dents and faculty and creating a strong and welcoming 
culture for the whole community. “My work here gives 
me excitement, enjoyment and a whole new under-
standing of myself,” she says. “It’s tiring but very ex-

citing. There something new to 
learn every day. ShanghaiTech 
is a new university and there are 
so many new ideas, so this was a 
challenge. But I like challenges. 
I like to learn. I think this is im-
portant.”

Zhou says her highest praise 
came from a foreign PI who said 
to her, “You can solve any prob-
lem I bring you.” From manag-
ing human resources to provid-

ing academic and student support and training, Zhou 
describes her job as “You can’t see me, but I’m always 
here helping you to solve problems.” 

Zhou has a special talent 
for making everyone 
around her feel important 
and their opinions valued. 

Every week she keeps office hours so students can seek 
her out for guidance. “Everyone is my teacher, includ-
ing my students,” she says. Every year she hosts a salon 
for female faculty and students to exchange. “I studied 
this major so I know what they’re going through. I want 
to give them a chance to share their ideas and issues. 
We’re equals, we can share our experiences,” she says.

Liu Wei
School of Physical Science and Technology 

Liu Wei joined ShanghaiTech in 2017, after studying at 
Beijing Normal University, Tsinghua, University of To-
kyo and Stanford. Her research interests cover the area 
of solid state ionics and nanotechnology, with a focus 
on studies of lithium batteries, aiming at increasing the 
energy density and safety of the batteries. Her studies 
cover battery storage for electric vehicles, phones and 
smart grid. “Our phone battery is not enough for our 
usage. We need to improve the safety,” she says. While 
most female researchers tend to go into life science, 
Liu was attracted to material science instead. “I like 
this type of study. I like to build batteries and devic-
es, it’s really interesting. I like to use science to solve 
problems,” she says. She’s published 23 papers in top 
science journals and is a peer reviewer at ten of them.  

There are relatively few women faculty in the School of 
Physical Science and Technology, she says, with only 
six females out of 60 faculty members. “The more we 
study, we realize there are less and less women around 
us. They disappear, maybe they go into industry. By the 
time we’re doing post-doc research, many women have 
married and had kids.” The phenomenon of women 
leaving academia for other work or to raise a family is 
widespread around the world, but in China, family and 
societal pressure have a role to play. Liu and her female 
colleagues often share lunch together and provide sup-
port for each other.

The issue of gender balance in the sciences is of global 
importance, she says. Liu participated in the Global 
Women’s Breakfast, an international initiative which al-
lows female chemists to network and share information. 
The attendees discussed the responsibility of women 
in science and technology, training opportunities and 
work-life balance. 

ular in management research. But after several years, 
gender-related studies kept showing up in top journals 
of management and now there are more male scholars 
in the field as well,” she says. “In China, the ratio [of 
women starting their own business] is relatively high,” 
she says, “but the work environment is not kind to 
women entrepreneurs.” Dai Jin’s management research 
directly relates to gender parity in the workplace. Her 
research on the effect of ethical leadership in a busi-
ness environment with male and female leaders has 
led to some interesting results. At the pharmaceutical 
company she conducted research at, she found that 
male leaders’ morality advance team sales perfor-
mance, but women leaders don’t have that moral pre-
mium. Now she’s interpreting the results and trying to 
understand why that’s the case, whether it is because 
of role expectations, leadership styles, or some other 
factor. At ShanghaiTech, Dai says, the environment 
is good for female researchers. “I feel there are equal 
opportunities for women at ShanghaiTech. Women in 
China are realizing we can do what we want.” Dai also 
cites ShanghaiTech’s 1-2 years tenure clock extension 
given to female PIs in case they give birth during this 
time. “That’s a good signal,” she says.

“I feel there are equal opportunities 
for women researchers and no dis-
crimination of women at Shanghai-
Tech. Women in China are realizing 
we can do what we want.”

“You can’t see me, but I’m always 
here helping you to solve problems.” 

Faculty 

“I like this type of study. I like to 
build batteries and devices, it’s real-
ly interesting. I like to use science to 
solve problems.”
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Taking the Leap - Gao Hanwen
Arriving on campus four years ago as a high school 
senior from Shandong Province for ShanghaiTech’s 
Open Campus Day, Gao Hanwen had an interview 
with professors. He remembers asking them about sci-
entific research.

“All of the physics I knew was from the exam, was 
from the book and that’s totally different from the 
research. So, in the one hand, I am very interested in 
physics. I was confused whether the physics I knew 
from exams is the same as scientific research. To my 
surprise, they seemed to have the same story as me 
when they were young, when they were in universi-
ty,” he said. They started to tell me their stories, and I 
gradually learned that research needs a very high level 
of knowledge, but we need to start developing it step 
by step.” Having that frank and encouraging conversa-
tion with ShanghaiTech professors who seemed really 
willing to engage him as an equal impressed Gao. 
“Maybe that conversation, that interview with them, 
gave me the most confidence about my future research 

When the Class of 2019 graduates crossed the stage to receive their diplomas, they represented the best 
ShanghaiTech has to offer. Their paths converged for four years on campus together, and now they prepare 
to head off in different directions. Four students shared their journeys to and from ShanghaiTech. 

What ShanghaiTech Meant to Me

Zhang Yuxi’s college experience didn’t start 
out so well. She felt disappointed when she 
first arrived in 2016. “The campus was re-
ally different because when I come to this 
university, it was very new and it didn’t look 
beautiful like it does now.  It wasn’t beauti-
ful yet. We had to go to the other campus,” 
she said.  

Aside from the campus surroundings, 
Zhang herself felt a bit rough around the 
edges and unprepared for the pressure of 
college life. “During my first year, I didn’t 
even know what a GPA is, so I didn’t work 
hard and my GPA was very low,” she re-
membered. “When the school told me 
what my GPA was, then I know, oh there 
is a thing called GPA, so then I had to 
work very hard after my first year to make up for it.” 
Through her persistent hard work, Zhang’s GPA rose to 
a 4.0 last semester. 

Zhang also wasn’t sure at first about what she wanted to 
study. “Before I came to ShanghaiTech and even in my 
first year, I really liked chemistry and wanted to change 
my major. After working in the lab, I realized biology is 
really beautiful and so I didn’t change my major. I think 
the thing that makes me most proud during my four 
years here is that I found what I really like.”

The opportunities Zhang got as a student at Shanghai-
Tech helped her along the way. In the summer before 
her senior year, Zhang participated in a summer study 
abroad session at UC Berkeley. “I think this kind of 

exchange opportunity is quite rare in other universi-
ties,” she said. She remembers that summer working 
in John Kuriyan’s lab as one of the more challenging 
experiences in her college career. She was combining 
classes, working in the lab and applying to 18 gradu-
ate schools all at the same time. 

Curiosity has taken Zhang far and it is what she 
remains proudest of. After doing a small research 
project with a graduate student in Assistant Professor 
Xu Fei’s lab to solve the structure of a membrane pro-
tein, Zhang was not satisfied. She was curious about 
whether there was another way to stabilize the protein 
but the graduate students advised her to focus on what 
they were doing and not get distracted. Undeterred, 
Zhang asked Xu if her idea was feasible. “Dr. Xu told 

Learning Self-Motivation - Zhang Yuxi

and also it made me realize that ShanghaiTech is the 
school that cared about me.”

Studying physics at ShanghaiTech’s School of Physical 
Science and Technology gave Gao opportunities that 
would have been hard to come by at larger, more tra-
ditional universities. Gao traveled to UC Berkeley and 
Oxford during his summers to participate in summer 
study abroad sessions. While the research he did over 
his summer at Oxford was quite different from the re-
search he’d been engaged in at ShanghaiTech, having 
to start from scratch was a useful learning experience 
for him, he said. “Honestly I had to read over 100 pa-
pers there, so the best thing I got there is that I learned 
how to do research in a new area, how to start a new 
direction. So now I am not afraid to do something dif-
ferent,” he said. 

He first entered the lab in sophomore year. Starting to 
do research is always scary, he said, but ShanghaiTech 
forced him to start by himself and face the challenge. 
“Everyone needs their time to start from zero. But my 
teacher here are very helpful.”

Gao’s research at ShanghaiTech has focused on a pro-
tein in the eye. “People are very sensitive to light, so 
the reactions in your eyes must be very quick, very 
fast. And now you have to use this ultrafast technique 
to study how you can catch lightt,” he said.

What Gao loves about physics is “studying a world 
that's totally different from your reality. But you can 
devote all yourself to the mysterious world, to the un-
known world. Every step you make, someone never 
has reached before.”

Gao says that what he learned at ShanghaiTech was courage. It took courage to attend ShanghaiTech at a time when 
no one in his family knew anything about the brand-new university, courage to enter the lab as a second-year stu-
dent, courage to go abroad to study at two different institutions, and courage to ask his girlfriend to go out with him. 

Gao takes that courage with him as the first ShanghaiTech graduate to attend Brown University in the United States 
as a PhD student where he will do research in Physical Chemistry. 
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in these groups took him to competitions, including the 
KONE Hackathon, which his team won a gold medal 
at. He also found time to be part of the movie club. 

The memories that he most cherishes at ShanghaiTech 
will be achieving a 4.0 GPA last semester, traveling to 
Guizhou for a Social Engagement summer program, 
and spending time with his girlfriend, a fellow student 
who will also continue on as a graduate student at 
ShanghaiTech. 

Xie was chosen as a Microsoft Interns for Stars of To-
morrow and spent a half year in Beijing working at the 
company. Coming back to campus was a big change 
for him. “The change is more about myself not the situ-
ation,” he said, citing his personal need to find a better 
work-life balance and his new long distance running 
hobby as part of his new life.   

Xie, who won a National Scholarship and will contin-
ue on at ShanghaiTech after graduation in a Master’s 
degree program, said even though he is staying in 
ShanghaiTech, he expects that his graduate work will 
be a very different experience from his four years as 
an undergraduate. “I’ll switch from just learning some-
thing to targeting some problem and make some con-
tribution. I have to question again and again what is the 
important question and I’ll tackle.”

Xie said that professors and deans have given him 
valuable advice, including one who told him to always 
challenge himself and try new things. If he could give 
incoming students just one piece of advice, he said, 
he would tell them, “Do something you are passionate 
about. That’s what it’s all about. You will get energy 
from that.”

me to do experiments on my own to see whether my idea would work or not. So I did the experiments on my own. 
No one helped me, because it was my own project. I had a lot of troubles but my results showed me that the idea 
is feasible.” While Zhang’s knowledge level didn’t allow her to do many experiments to further her research, last 
year she saw a paper was published that affirmed her hypothesis and findings. “I was quite excited by that,” she 
remembers. 

Zhang’s enthusiasm and self-motivation will carry her far. After being accepted into programs at Yale, Duke and 4 
other institutions, she made the decision to start a tri-institutional PhD program in chemical biology at Rockefeller, 
Weill Cornell and Memorial Sloan Kettering Center in the fall. 

As one of just the second undergraduate class to grad-
uate from ShanghaiTech, Xie Zhiqiang feels the im-
mense influence he and his classmates have had on the 
development of the university. “We students shaped 
something here at the school,” he says with pride. His 
four years here were about constantly challenging him-
self and discovering new things. 

Entering as a freshman, Xie started out as a chemistry 
major in the School of Physical Science and Technol-
ogy, having done well at a national chemistry compe-
tition in high school. “But in my first year, I realized 
that the classes and professors in SIST were much more 
suitable for me,” he said, explaining why he switched 
majors, a choice few make at ShanghaiTech. 

Xie became very involved in extracurricular activities 
while at ShanghaiTech, as one of the co-founders of 
Lavida Lab, and a founder of GeekPie_HPC, a division 
of the popular GeekPie student club. His participation 

Following Your Passion - Xie Zhiqiang

Trying New Things - Li Yike
Li Yike, a recent computer science graduate of the 
School of Information and Technology, thinks fondly 
back to her first week on campus. “I felt curious about 
everything!” Li is always on the search for something 
new to try, and that may be why she decided to attend 
ShanghaiTech, even though the new university’s cam-
pus was still very much under construction. “I like to 
do new things. I didn’t know it before I came to Shang-
haiTech, but now when I look back, I realize that the 
university has provided me with so many chances to do 
new things and have new experiences,” she said. 

One of her favorite memories was building a me-
chanical walking dog with her teammates as part of 
a Mechatronics class in her third year. “We trained it 
to walk and avoid obstacles. We worked really hard 
for four days and the last night we stayed up all night 
together,” she remembered. “It was really fun to work 
with my classmates and you change your ideas and 
learn new things together. We came from two different 
majors, computer science and EE, so there was a lot of 
interdisciplinary sharing.” Her team ended up winning 
first place.

In contrast, “my first year was so painful,” she remem-
bered. She hadn’t adequately prepared for a coding 
assignment and had to learn to code first before she 
could finish the assignment. That taught her about the 
importance of being prepared. “You’d better preview 
your knowledge before the semester begins,” she said.

Li has tried new things outside of her major as well. 
She chose to do a Finance minor on a whim, and to 
her surprise found skills she didn’t know she had. She 
joined the Tai Kwon Do club with no martial arts expe-
rience and got so good that she made it to round two of 
a competition. 

 Li's studying abroad experiences were eye-opening. 

She did two study abroad programs, participating in 
a summer program at UC Berkley and a 6 months’ 
internship at Carnegie Mellon. “It was really fun 
because the courses and education system there are 
really different from in China,” she said. 

After returning to ShanghaiTech, Li designed a work-
shop to lead students through the graduate school 
application process. “When I was at CMU I noticed 
they had this kind of support but as ShanghaiTech is a 
new school, we didn’t have those kinds of workshops 
set up. We’re only the second graduating class, so we 
need to help the younger students prepare,” she said. 
The workshop had eight sessions and Li and five other 
students explained each step of the process. 

Li will continue on for her Master’s degree at UP-
ENN, where she’s very excited to study in one of the 
top three robotics programs in the US. “The profes-
sors are super cool and they are doing some really 
interesting things,” she said. 

“Always try new things,” is the advice she would give 
to incoming students. “You can have a new under-
standing of yourself and learn what your skills are. 
So try new things and realize you are a multi-talented 
person!”
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ShanghaiTech University is a young and dynamic 
higher education institution committed to 
carrying out China’s national development 
strategy and nurturing the next generation 
of innovative scientists, inventors and 
entrepreneurs. With the backing and support 
of the Shanghai Municipal Government and 
Chinese Academy of Sciences, ShanghaiTech’s 
five schools, three research institutes and 
Institute of Humanities (planned) seek cutting-
edge solutions to address the challenges that 
China and the world is facing in the fields of 
energy, material, environment, human health, 
and artificial intelligence. As an integral part 
of the Zhangjiang Comprehensive National 
Science Center, ShanghaiTech is now leading 
several frontier research projects and large-scale 
facilities.

ShanghaiTech is building up a strong faculty of 
1000 professors, including 500 tenure-track/
tenured professors recruited globally and 500 
distinguished adjunct professors from CAS 
institutes and other prestigious universities 
or institutes. Among our current faculty (517 
by June 2019) are 4 Nobel laureates, 32 CAS 
members and 3 Chinese Academy of Engineering 
Members, 9 National Academy of Sciences (USA) 
members, 3 Royal Society (UK) fellows.

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

ShanghaiTech is now seeking talents in the 
following fields:

School of Physical Science and Technology: 
Energy, System Materials, Photon and Condensed 
State, Material Biology, Environmental Science 
and Engineering

School of Life Science and Technology: 
Molecular and Cell Biology, Structural Biology, 
Neuroscience, Immunology, Stem Cells and 
Regenerative Medicine, System Biology and 
Biological Data, Molecular Imaging, Biomedical 
Engineering

School of Information Science and Technology: 
Computer Science, Electrical Engineering, 
Information Engineering, Artificial Intelligence, 
Network and Communication, Virtual Reality, 
Statistics, Big Data and Data Mining 

School of Entrepreneurship and Management: 
Economics, Finance, Accounting, Management, 
Marketing, Strategy and Entrepreneurship

School of Creativity and Art: Innovative Design, 
Filmmaking, Game Design, Tech-driven Art, Big 
Data Visualization, Creativity, Design Thinking

Shanghai Institute for Advanced 
Immunochemical Studies: Antibody Therapy, 
Immunotherapy, Cell Therapy, Regeneration 
Medicine

Multiple Positions at ShanghaiTech
iHuman Institute: Bio-imaging, Biology, 
Chemistry, Computational Biology, AI/ML

Institute of Mathematical Sciences: Pure 
Mathematics, Theory of Computing, Applied 
Mathematics

Institute of Humanities (planned)：Chinese 
Philosophy, Western Philosophy, Logic, 
Science Philosophy, Aesthetics, Ancient 
Literature, Modern Literature, Literary Theory, 
Comparative Literature and World Literature, 
Chinese Writing, Chinese History, World 
History, Historical Theory, British and American 
Language and Literature, French Language and 
Literature, German Language and Literature, 
Japanese Language and Literature

Following positions are opening:

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

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

Assistant positions: teaching assistant, research 
assistant, and administrative officer. Successful 
applicants will have a Master’s degree and 
relevant working experience.

ShanghaiTech will offer attractive 
compensation packages, including: 

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

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

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

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

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

To apply: using this format, please submit a 
cover letter (Firstname_Lastname_Cover_Letter.
pdf), a research plan (Firstname_Lastname_
Research_Plan.pdf), and a CV (Firstname_
Lastname_CV.pdf) to talents@shanghaitech.edu.
cn.
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