
SIAIS researchers have been engaged in the race against COVID-19 (coronavirus disease 2019) since the pandemic 
broke out in January 2020. The research groups work collaboratively with academic, industrial and clinical collabo-
rators, and continuously makes breakthroughs which can accelerate the diagnostics, vaccines and drug discovery.

The research teams bring together scientists, front-line clinicians and 
policy makers, sharing findings and knowledge in effort to working 
toward solutions to this health crisis.
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COVID-19 
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 SIAIS researchers and students have been keeping on research work since January 2020, even during the spring festival holiday. 

Discovers drugs may have promise 
against COVID-19

Structure of Mpro from COVID-19 virus 
and discover its inhibitors

Structure of RNA-Dependent RNA 
Polymerase from COVID-19 Virus

Mar. 24 2020



SIAIS Research Effort on COVID-19
Joint Research Team discovers drugs may have promise against COVID-19
When the pandemic of COVID-19 emerged, a joint research team, led by SIAIS professors Hualiang Jiang and Zihe Rao, 
was set up quickly, to enable research work on understanding the virus and accelerate the drug discovery. The team is 
formed by over 20 research groups from SIAIS  of ShanghaiTech University and Shanghai Institute of Materia Medica 
(SIMM) of Chinease Academy of Science (CAS).
On January 25th, the joint team discovered a total of 30 candidate drugs for COVID-19 
treatment by combining virtually screening method with enzyme assay testing, in the 
databases of known FDA approved drugs, natural product as well as their in-house 
anti-virus compound. The joint team disclosed their findings of the candidate drugs to 
the public immediately, to assist clinicians, researchers and other related professionals 
with the improvement of COVID-19 therapy. 

These candidate drugs include 2 anti-HIV drugs, such as the protease inhibitors Indina-
vir, Saquinavir, Lopinavir, Carfizomib, Ritonavir, Remdesivir and anti-respiratory syncytial 
virus drugs (1 anti-human-megaphagocyte virus drug, 1 anti-schizophrenia drug, and 1 
immunosuppressant). For the complete list of the candidate drugs, please refer to 
report at SIAIS website:
http://siais.shanghaitech.edu.cn/siais_eng/2020/0125/c5428a50238/page.htm 

To facilitate the drug discovery and prevent further spread of the virus, 
the team released the structure data immediately.  The structure data 
can be downloaded at PDB (Protein Data Bank, PDB) website (PDB ID: 
6LU7). Prior to the official release on PDB website, the team had 
already provided the structure data to over 300 research teams from 
academia and industries worldwide.
In February 2020, the crystal structure of COVID-19 virus Mpro (3CL 
protease) was selected as February Molecule of the Month by PDB, 
and was featured in PDB news.  “Rapid public release of this structure of 
the main protease 
of the virus (PDB 
6lu7) will enable 
research on this 
newly-recognized 
human pathogen,” 
PDB news 
commented

On January 26th, professors Zihe Rao and Haitao Yang’s research 
team at SIAIS of ShanghaiTech University determined the high-reso-
lution crystal structure Mpro (3CL protease) from COVID-19 virus, the 
first public-domain 3D structure from COVID-19 virus. Invited by 
Nature magazine, this research was published online in Nature on 
April 9th 2020.
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SIAIS Professors determine the high-resolution crystal structure of 
COVID-19 virus main protease
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Structure of RNA-dependent RNA polymerase from COVID-19 Virus, a 
major antiviral drug target
On March 17th 2020, a joint research team led by Zihe Rao (Distinguished Adjunct Professor at SIAIS, Quan Wang (Assis-
tant Professor at School of Life Science and Technology and SIAIS) from ShanghaiTech, and Zhiyong Lou (Research Associ-
ate Professor) from Tsinghua, reported the cryo-EM structure of the RNA-dependent RNA polymerase from COVID-19 
Virus with cofactors, which is a major antiviral drug target and a primary target for the antiviral drug candidates, such as 
Remdesivir and Favipiravir.The research was published in Science on April 10, 2020, entitled “Structure of the RNA-de-
pendent RNA polymerase from COVID-19 Virus”.
The joint research team led by Professors Zihe Rao, 
Quan Wang, and Zhiyong Lou, reports the cryo-EM 
structure of 2019-nCoV full-length nsp12 in 
complex with cofactors nsp7 and nsp8, at a resolu-
tion of 2.9 Å. Besides the conserved architecture 
of the polymerase core of the viral polymerase 
family and a nidovirus RdRp-associated nucleotid-
yltransferase (NiRAN) domain featured in corona-
viral RdRp, nsp12 also possesses a newly identified 
β-hairpin domain at its N-terminal, where key 
residues for viral replication and transcription are 
observed. A comparative analysis showing how 
remdesivir binds to this polymerase is also provid-
ed. This structure provides insight into the central 
component of coronaviral replication/transcrip-
tion machinery and sheds light on the design of 
new antiviral therapeutics targeting viral RdRp.
In order to share the findings in time, the research 
work was at first published on bioRxiv, and the 
structure data has been submitted to the PDB (PDB 
IDs 6M71 and 7BTF). Besides, the team are also 
willing to provide genes, plasmids and other exper-
imental materials of this research to researchers 
for free. If you need any of the materials, please 
contact Dr. Yang Xiuna ( Research Associate Profes-
sor at SIAIS) at yangxn@shanghaitech.edu.cn

Welcome Our New Professor

Research Area Microbial bioenergetics; Mitochondria in immunity; Structural Biology

Quan Wang
Assistant Professor/ PI 
Joined SIAIS  in February 2020

Research Interests：Dr. Wang committed to studying the molecular composition, structural 
characteristics and functional mechanisms of the energy metabolism system of pathogenic 
microorganisms such as Mycobacterium tuberculosis and Helicobacter pylori at multiple scales 
by using cryo-electron microscopy and other imaging techniques. In addition, through interfer-
ing biological energy metabolism system, his team carry out drug screening and development to 
fight the drug-resistant pathogens and tumors.

Science
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The Third Meeting of the First SIAIS Academic Committee

Prof. Haitao Yang is introducing 
their research progress on 
COVID-19 virus to the students 
during an online class.

Jing Yu, SIAIS graduate student, 
doing research on COVID-19 
virus. In January 2020,  Jing gave 
up the holiday and has been 
focusing on research at Shanghai-
Tech since then.

On December 14th 2019, the third meeting 
of the first SIAIS academic committee was 
held. During the meeting, SIAIS research 
groups shared their research progress in 
2019, collecting insights and advices from 
committee members and colleagues. 

Two new committee members were elected and 
announced during the meeting: Jieming Qu 
(Secretary of the Party Committee of Ruijin 
Hospital, Director of the Institute of Respiratory 
Diseases, Shanghai Jiaotong University School of 
Medicine) and Ge Jiang (Vice Provost, SIAIS 
Executive Director,  ShanghaiTech University).

Aiming at coronavirus pneumonia, neurodegenerative 
diseases (Alzheimer's disease, Ocular fundus disease), 
cancer (glioma) and other major human diseases, SIAIS 
are recruiting talents in different research fields, includ-
ing immunochemistry, antibody engineering, structural 
biology, cell therapy, immunotherapy, AI-driven drug 
design, biomedical big data and more.

Please submit your full CV (including publication list), a 
cover letter, a list of three references and a research plan 
to hr_siais@shanghaitech.edu.cn. 

In December 2019, SIAIS professor Zihe Rao’s research 
project –“the crystal structures of mycobacterial drug 
target MmpL3 and drug discovery” received the two 
awards: 
   Top 10 Scientific and Technological Progress of
   Universities in China in 2019
   Top 10  Life Science Progress in China in 2019

Due to the coronavirus emergency, the CaBP21 Sympo-
sium has been postponed to November 15-21, 2020.

Due  to the COVID-19 pandemic, the spring term courses 
are transferred to online distance learning courses, 
which allow students to participate from any place via 
an internet connection. 

Keep updated with SIAIS

http://siais.shanghaitech.edu.cn/siais_eng/main.psp

Scan the QR code, or search via ID ( ShanghaiTech-SIAIS) in  Wechat App, and subscribe.
SIAIS Official Wechat Account

SIAIS Website: 

Big Events

Awards

Join SIAISFuture Events

The Spring Term


