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From IoT to cloud computing: Dunhuang 
murals can “live” for another millennium

The Mogao Grottoes boast a brilliant history of several mil-
lennia. Since 2006, associate professor DONG Yabo, Depu-
ty Director of the Institute of Artificial Intelligence at School 
of Computer Science and Technology, has become one of 
its guardians. He has installed an environmental monitor-
ing system to chronicle the “warm and cold signs” of art-
works, which enables experts in heritage conservation to 
“prescribe a better cure”.

DONG Yabo uses the newly-emerging Internet of Things 
technology to transmit signals via the wireless sensing 
network. With more in-depth research, his research team 
monitors not only the environment inside caves, but also 
relics in tilting or cracking. The team also works with cloud 
technology experts from Alibaba in collaboration to resolve 
the problems regarding storage and management of mas-
sive data. Today, they are expanding their research and ap-
plication in the hope of training more and smarter electronic 
“watchdogs” for other cultural heritage institutions.
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ZJU4H “Mobile Digital Hospital” ushers in an 
era of “zero distance” mobile health

On January 23, the 5G “Mobile Digital Hospital” built by 
the Fourth Affiliated Hospital of the School of Medicine 
(ZJU4H) was officially launched. It is the first “mobile hos-
pital” to provide medical services in the whole process in 
Zhejiang Province. Based on a mobile CT car and the 5G 
Internet technology, it offers a full spectrum of medical ser-
vices and functions, including micro consultation rooms, 
CT/ B ultrasound/ ECG/ blood tests, remote consultation, 
mobile nursing and pharmaceutical guidance, online reser-
vation, follow-up visits and drone logistics support.

page 7 CONNECTION 

Researchers uncover seed microbiome-mediated disease resistance in rice

Recently, the role of bacterial seed 
endophytes in disease resistance 

in rice was unveiled by the research 
team led by Dr. WANG Mengcen from 
Zhejiang University and the team led 
by Dr. Tomislav Cernava from Graz 
University of Technology, and these 
findings were published as a fea-
tured cover article in Nature Plants. 

Researchers observed that rice 
plants of the same cultivar can be 

differentiated into disease-resistant 
and disease-susceptible phenotypes 
under the same pathogen pressure. 
The disease-resistant phenotype was 

characterized by the predominantly 
occurring Sphingomonas members in 
the seed endosphere. In the follow-up 
analyses, it was observed that Sphin-
gomonas melonis, accumulated and 
transmitted across generations in 
disease-resistant rice plants, confers 
resistance to disease-susceptible 
phenotypes by producing anthranilic 
acid. Without affecting cell growth, 
anthranilic acid interferes with the 
sigma factor RpoS of the seed-borne 
pathogen Burkholderia plantarii, prob-
ably leading to the impairment of up-
stream cascades that are required for 
virulence factor biosynthesis.

R E S E A R C H  H I G H L I G H T S

The research involves collaborative efforts by many healthcare 
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Scientists identify the structure of adhesion GPCR–G complexes

Recently, the research teams led by ZHANG 
Yan from the School of Medicine and Zhejiang 

Laboratory for Systems & Precision Medicine, SUN 
Jinpeng from Peking University and Shandong 
University, and H. Eric Xu from the CAS Shanghai 
Institute of Materia Medica co-published an arti-
cle entitled “Structures of glucocorticoid-bound 
adhesion receptor GPR97-Go complex” in Nature. 
It is the first time that the structure of adhesion 

GPCR–G complexes has been identified and ana-
lyzed. This work provides experimental evidence 
that endogenous steroid hormone glucocorticoids 
are high-affinity agonists for GPR97, an aGPCR, 
and presents the structures of GPR97–Go in com-
plex with two glucocorticoids. It thus lays a struc-
tural basis for ligand binding to the seven-trans-
membrane domain of an adhesion GPCR and 
subsequent G protein coupling.

ZHOU Qi’s research team publishes 3 papers regarding diversity of 
animal chromosomes

The research team led by ZHOU Qi from the Life Sciences Institute published 3 different papers regarding the genome 
configuration and sex chromosome evolution about the platypus, the Australian emu, and the Peking duck in Nature, 

Genome Research and GigaScience. The work about platypus, published in Nature, was an international collaboration with 
colleagues from the University of Adelaide and the University of Copenhagen, and the other two projects were independent-
ly completed by ZHOU Qi’s research team.These three studies systematically delineate the dazzling diversity of animal sex 
chromosomes and provide new insights into the origin and evolution of sex chromosomes at three-dimensional genomic 
levels using Hi-C technology. Comparative genomic analyses unraveled marked differences between monotremes and 
therians in haptoglobin genes, lactation genes and chemosensory receptor genes for smell and taste that underlie the 
ecological adaptation of monotremes.
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The “Smart Rice-fish Culture” team

The “Smart Rice-fish Culture” team from the College of Life Sciences clinched 
two gold medals in the 6th China College Students’ Internet Plus Innovation and 
Entrepreneurship Competition and in the 12th “Challenge Cup” National College 
Student Business Plan Competition. 

The research found that in the rice-fish farming system, about 30% of the nutri-
ents needed for the growth of rice derive from the metabolic waste of free-ranging 
aquatic organisms, which not only reduces the environmental pollution caused 
by the metabolic waste of the fish, but also brings down the cost of fertilizers 
from farmers. Fish can also feed on rice flowers. In hot summers, the rice canopy 
provides shade for fish. Therefore, rice and fish are mutually beneficial, which is 
of much help to the sustainable development of the ecological environment.

On January 15th, the Royal Society of Chemistry (RSC) awarded the Felix Franks Biotech-
nology Medal to GU Zhen, Qiushi Chair Professor of Zhejiang University and Dean of College 
of Pharmaceutical Sciences, for his fundamental and technological innovations in the drug 
delivery field for the treatment of diabetes and cancers. Authorized by the RSC Felix Franks 
Biotechnology Medal Committee, the award ceremony was held at the University and Prof. 
ZHOU Tianhua, Vice President, granted the award to GU Zhen.

On January 13th, the Association for Computing Machinery (ACM) announced its 2020 Fel-
lows, which include two professors from the Zhejiang University College of Computer Sci-
ence and Technology (CCST): Prof. REN Kui and Prof. ZHOU Kun.

Prof. REN Kui was elected for his contributions to wireless system security and cloud data 
security. He has published over 300 papers in peer-reviewed journals and conferences in 
areas of cloud and outsourcing security, wireless and wearable system security, and artificial 
intelligence security, with total citations over 34,000 times and an H-index of 75. Prof. ZHOU 
Kun was elected for his contributions to computer graphics. He conducts a wide range of 
research on shape modeling, real-time rendering, GPGPU computing, digital avatars and 3D 
printing, which has led to over 60 publications in ACM SIGGRAPH/TOG and more than 50 
granted patents.

GU Zhen awarded the Felix Franks Biotechnology Medal

ZJU professors named ACM Fellows
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