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Future Technology Innovation Center, Beijing
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Conference Information

We have witnessed disruptive innovations in biotechnology in
recent years. These technologies have revolutionized how we
pursue scientific knowledge and transformed the diagnostic and
therapeutic landscape. Therefore, we believe a high-level confer-
ence on 'advanced technologies in biomedicine' would be perfectly
aligned with our editorial interest and most appropnate for Beijing'
s vision on innovative and sustainable activities of research and
development.

The meeting will bring together brilliant minds in the fields,
including academic and industrial scientists who develop the cut-
ting-edge technologies in biomedicine, physicians who understand
the challenges and opportunities to apply these technologies in the
chinics, and would help foster collaborations.

Topics include molecular technologies such as genome editing,
super-resolution imaging, and single-cell omics; frontiers in stem
cell research; disease modeling in animals; and gene- and

cell-based therapies.

Related reports of the conference will be posted on the following WeChat accounts

Please scan the QR codes to follow us on WeChat.
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':L_ BELNMG INTERNATIOHAL ACADEMIC SEASON

Beijing Imternational Academic Season is @ series of high-end brand academic exchange activities
organized by the Beijing Municipal Commission of Soence and Technology with the support of the Beijing
Govermment.

In accordance with the principle of foousing on academic research, gathering the world's top scientists
and deep-tevel mulii-angle discussion, Beijing Intermational Academic Season will build 2 platfiorm for the
extensive exchange of intermational sdentific and technological cncdes in the frontier aress of the founda-
tion, @nd help Beijing build a globally influential sciemce and technology innovation center

The Beijing Intemational Academic Season organizes high-kevel academic series exchange activities
around the basic frontiers of quantum science, graphene, brain science, medical heaith, and nanotechnoko-
oy

Science | Alaaas

The American Assocation for the Advancement of Science (AAAS] is the world's largest multidisci-
plinary scientific society and & leading publisher of cutting-edge research through s Science family of
joumnals. A8AS seeks to "advance science, engineering, and innovation throwghout the world for the bene-
fit of all people”, it serves individual members in more than 91 countries around the globe,

Sciemce has long been one of the most oredible and trusted sources of informatton for scientists
around the world =since its founding in 1880 with seed money from Thomas Edison Published by the
not-for-profit AAAS, Scence and its growing family of journals continue to set the standard for original
research and news content that scientsts have come to depend on. Science is a weekly publication, with a
wioridwide print circulation of mearky 130,000 and over 14 million pageviews to Science online each month,
aciemce readers are educated and engaged. Our audience is composed of some of the brghtest thinkers,
scholars, researchers, politicians, and students in the workd.
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Mevember 4, Menday (Day 1}
0830 —of50 Opening remarks
08:530 — 0%:25 Cpening Keynote {25 min talk + 10 min guestions)
Yinuo Li
How innovations in R&D can solve the world” s toughest
heath challenges

0%:30 —11:55 Sessian | Gene Editing

Chair Seve Mao

0%9:30 — 0955 haria Jasin
Recombination mechanisms revealed through high resoclution
mapping of double-strand break repair events at mouse

1000 —1C:30 Tea Breck

10:30 - 10:55 Caixia Gao
Genome editing with programmable nucleases in crop plants

11:00 —-11:25

11:30 —11:55 Crsamu Mureki
Molecular mechanism of CRISPR and structure-based
development of genome editing tool towards medical

applications

1200 —1330 Lumich

13:30 - 15:00 Session 1l Stam Cell
Chiair Stanley Ch

13:30 — 13:55

14:00 — 14:25 Husch: Huil Mg
i Modeling human diseases using human organoid systerns

14:30 — 1455 Weizhi Ji .
Monhuman Primate Models for hun

15:00 — 15:45 Tea Break

e T | Fanel Discussion

Sabigenniidl |
r-fudiﬂt:ﬂhlﬁ[ﬂif? o !
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eting Program

Meovember 5, Tuesday (Day 2)
0830 10:30 Session ||l Disease Modeling

Chair Hudk Hul Ng.

08:30 - 08:55 Luhan Yang
Transform xenctransplantation into clinical reality using CRISPR
-Cas genome editing technologies

0900 — 0915

09:30 — 09:55 Hongkui Deng
LIsing chemical approaches to reprogram epigencme and
generate desired functional cells

10:00 = 1025 Hongrmea: Wang

C=ciphening the secrets of how

1030 - 11:00 Tea Break

11003 — 12:00

1100 - 11225 K. Sunney Xie

Decoding the human functional genome

11:30 - 1155

1200 - 13:30 Lunch

13:30 - 1355 Ling-Ling Chen

14:00— 14:50 Ciosing Keynats (40 min tafkc + 10 mim-q

Fichard A Young
Meze irisights it biomo|ecubsr oo
‘and medicing
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RO 2 List of Organizers and Speakers

i Organizers

|

Juan Carlos Belmonte Ling-Ling Chen Hongkui Deng

Salk Institute, US Shanghai Institute of Biochernistry Pekimg University, China
and Cell Siolegy, CAS, China

Valda Vinson
Semor Editor Editor {Research)
Science AAAS Science AAAS

" Caixia Gao Maria Jasin Weizhi Ji
Institute of Genetics and htemaorial Skoan Kettering Kunming University of Scence
Developmental Biclogy, Cancer Center, US and Technology, China
CAS China

Yinuo Li Richard A. Young

China Office, Bill 8 Melinda Whitehead Institute, MIT, US
Gates Foundation, China

Wei Li Huck Hui Ng Osamu Nureki

Institute of Zoology, CAS, Agency for Soence, Technology The University of Tokyo, lapan
China and Research, Singapore
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B .2 -List of Organizers and Speakers wﬁﬁis Organizer Introduction

Steve Mao
Science, AAAS
Lei (Stanley) Qi Fuchou Tang Hongmei Wang sagBadseg
Stanford University, LS Peking University, China Institute of Zoology, CAS, China

After graduated from Peking University, D Steve Mao obtained a Ph.Dh in Cefl Biology from UT
Southwestern Medical Center at Dallas. As a postdoctoral fellow at Cold Spring Harbor Laboratory and
Harvard University, he focused his reseanch on genome organization and single cell seguencing technolo-
gies, respactively. He worked as an Assistant, Associste, and Senior Scientific Bditor in Cell for about five
years before joining Science as & Senior Editor of molecular biology, biotechnology and synthetic biology
His areas of responsibility include DMNA biclogy, RMA biclogy, ranscription and epigenetics, nuckear and
chromatin biology, nbosome biology, synthetic biology, and biotechnology development.

Xiaoliang Sunney Xie Luhan Yang
Peking University, China Qihan Biotech, China
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Valda Vinson

Ccience, AAAS
vinson@aaas.org

Walda Vinson is Editor (Research) at Soence. She came to the United States as a Fulbright scholar and
after compéeting a Ph.0. and post-doctoral studies, spent 2 years as a Senior Lecturer at the University of
the Western Cape. She started her career in publishing when she joined the Science staff in 1999, Since then,
she has handled research papers in the areas of structural biology, biochemistry, and biophysics as an Asso-
ciate and Senior Editor I 2013 Dr Vinson became Deputy Editor, overseeing research content in the arsas
of cellular and molecular biology and biomedicime, and in 2018 was named Editor, Research. As Editor she
works with Life Science editors to attract and select exciting research papers and reviews, while foflowing
standards that support transparency and reproducibility. She also works with others on the editonal man-
agement team on editorial policies at Soience and is invobved in initigtives that bring together stake-holders

within the pubfishing industry to discuss policies.
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imﬂ.ﬁiix Speaker Introduction and Abstract

Movember 4, Monday (Day 1)

ening Remarks

Bill Moran

= —— e

Science, AAAS

Bill Moran is the current publisher of 5coence, leading the publishing team to be responsible for the
content, copyright, subscription, participation, publicity, cooperative publishing, Science career and other
publishing operations of Science series.

Durimg his 11 years of work with American Association for the Advancement of Science, Bill has
always been committed to expanding the international publishing actwities of the association and enhanc-
ing intemational cooperation. He took the lead in setting up an office in Bedjing. Ten years ago, he further
started the customized publishing business of Science. He also worked with the editonal team to emhance
the wvisibility of Science and the American Association for the Advancement of Science in the scientific and
technological circles of developed and developing countries. [tis worth mentioning that in 2014, under the
joint arrangement and promotion of Bill and the Chinese Academy of Science, Chinese Bremier Li Kegiang
met with Marcia McMutt, then Editor in Chief of Science Magazine.

Before joining the American Association for the Advancement of Science, Bill was \Vice President of
Mature America the US division of Mature Publishing Group, and the head of new product development

and journal co publishing of Informa Group.
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Yinuo Li

China Country Office, Bill & Melinda Gates
Foundation, Beijing, China
Yinuo.Li@gatesfoundation.org

Yinuo Li serves as Director of China Country Office of Bil & Metinda Gates Foundation oversesing a
team that works with China® s public, private, and nonprofit sectors to address key domestic and global
health, development, and policy issues.

Cir, Li joined the foundation in 2015 after a career at McKinsey & Company where she was most recent-
iy a partner at the firm's Palo Alto office. Her McKinsey career began i Los Angeles, Calfornia, United
States, i 2005 From 2008 to 2013, while based in McKinsey' s Beijing office, Yinuo served as co-leader of
the Healthcare Practice, and leader of the Socal Sector and Glabal Public Health Practice. Her areas of
expertize induded health system and reform, globa! health, pharmaceutical and diagnostic products, digital
heatthcare, and health financing. Her clients covered leading multinational and Chinese pharmaceutical and
life soence companies, institutonal investors, trade associations, government agencies, nonprofit organiza-
tions, and acadermic institutions.

D, Liwas elected a partner at McKinsey in 2071, in 2014, she moved to McKinsey' s office im Palo Alto,
California, United States, where she focused on Healthcare and Sodal Sector Practice. She is a sought-after
speaker on topics ranging from industry perspectives to strategy, organization. talent recruitment/develop-
ment, and women s leadership.

Crr. Li has a B5. in biology from Tsinghwa University in Beijing and a PR.D. in molecular biology from
LCLA

How innovations in R&D can solve the world’ s toughest heath challenges

0% of the world” s communicable dissase burden is in developing countries. Howewer, only 109% of
relevant investrnent in worldwide RED is for developing countries. Less than 20 of the 1,500 medicines
authorized since 1975 target diseases in developing countries.

The past 50 years have seen two major waves of progress in human health and well-being, first in
South America, then in Asia. Continued progress in global heafth will depend on our accelerating progress
in sub-Saharan Africa, where, by 2050, B6% of the world” s extrernely poor people will be concentrated.

Economic developrnent may gradually improve health as well a5 Inang standards in Africa, but slowty
and not insvitably. Mot if infectiows diseases continue to avage the continent. Malaria, TB and HIV take
enormmous tolls in productivity as well as lives, hobbling Africa’ s progress. By reducing these scourges,
biomedical advances could greatly accelerate improvement in fiving stamdards which would further
redound to the benefit of public health—a wirtuous cydle.

Building owt the infrastructure of universal health care s important, though it may take several
decades. Meanwhile, innovation is needed to discover and devise new interventions that can be effective in
poor, tropical countries where the public health infrastruecture will be incomplete for the foreseeable future
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Maria Jasin

Memorial Sloan Kettering Cancer Center,
New York, US
m-jasin@ski.mskcc.org

Maria Jasin obtained a PhD. from the MIT and was a postdoctoral fellow at the University of Ziirich
and at Stanford University. Her fab at Memonal Stoan Eettering Cancer Center performed the first gene
editing experiment. expressing a rare-cutting endonuclease to generate 3 DMNA double-strand break {D5B)
in the mammalian genome and developing genetic and molecular assays to identify DSE repair events.
These experiments established a crucial role for both homologous recombination, atso called homolo-
gy-directed repair (HDR), and nonhomologous end-joining (MHE)) in D58 repair: A DEB repaired by MHES
feads to & vanety of mutatons in the genome, while a D&B repaired by HOR leads to a predetermined
mdification. With the approaches establshed in the fab, the breast cancer suppressors BRCAT and BRCAZ
wiere determined to be crucial for HDR repair, thus implicating HDR as a tumor suppression mechanism
The |lab also has a2 major effort directed at understanding the generation and repair of programmed D5Bs
during meictic progression which are essential for genome tramsmisseon, D Jasin is-a member of MAS,
MAM, and the American Academy of Arts and Sciences. She was awarded the Basser Global Prize for BRCA
Research in 2018 and the Shaw Prize in Life Science and Medicine in 2015,

Recombination mechanisms revealed through high resolution mapping of

double-strand break repair events at mouse meiotic hotspots

Homologous recombination (HR) is a critical DMA repair mechanism in both mitotic and meiotic
rmammalian celts, im addition to being an important pathway for genome modification. In mitotic cells, it
serves to repair lesions ansing during DMA replication. In meiotic cells, double-strand break (D58) forma-
tion is part of the meotc program. such that hundreds of D58s are introduced at a fraction of the thou-
sands of meiotic 0GB hotspots. Repair of these D5Bs using the chromosome homolog s crtical for
successful medotic diviskons, due to the reguirement for interhomog pairing and crossing ower, & favored
model for HR detives from 1983 from a model proposed by Szostak, Omr-Weaver, Rothstein, and S@hl for
events in budding yeast. By generating high resolution meiotic recombination maps at a hotspot, including
heteroduplex DMA, we reconsider this miodel for mammalisn meictic recombination events.

12
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Caixia Gao

[—=

Institute of Genetics and Developmental Biology,
Chinese Academy of Sciences, Beijing, China

cxgao@genentics.ac.cn

Dr, Caixia Gao 5 Principal investigator of the Institute of Genetics and Developmental Biology (1GDE],
Chinese Academy of Sciences. Prior to joining HGDE in 2009 she served as Reseanch Scientist of DLF =
biotechnology group in Denmark, where she worked in plant genetic transformation and molecular bickogy.
She completed her PhoCL in Plant Genetics from China Agricuftural University, Beijimg, and har M 5 and B.5
degrees in Agronomy from Gansu Agricuttural University, Lanzhow Her current research mainky foouses on
developing novel technologies to achieve efficient and spedific genome engineering, and applyng them to
study the function of genes and modify plant traits for high-quality, disease resistance and stress toferance

in Crop species.

Genome editing with programmable nucleases in crop plants

Crop improvement requires the constant creation and use of new allelic variants. Conventional breed-
ing can be fimied in providing the genes and allefes required to meet the agrculiural chalienges. In the past
decade, genome editing can accelerate plant breeding by allowing the introduction of precise and predict-
aible modifications directdy m an elite background. The most promising utilizaton of the CRISPR-Cas9
systemn can be used to generate targeted genome modifications incduding mutations, insertions, replace-
ments and chromaosome resrangements. The use of CRISPR im agriculture should be considered as simply
a new breeding method that can produce identical results to conventional methods in a much more predict-

alble, faster and even cheaper manner.

13
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j Lei (Stanley) Qi

Stanford University, Palo Alto, US
stanley.qi@stanford.edu

Cr. Stanbtey O (also Lei 5. Oi) s an Assistant Professor in the Department of Bioengineering and
Cepartment of Chemical and Systems Biclogy at Stanford University, He is 2 core faculty in the muledisci-
plime Stanford ChEM-H Institute, He cbtained B.S. in Physics and Math from Tsinghua University, China,
Master in Physics from LU Berkeley, and PhD in Biocengineenng from UC Berkeley. During his PhD work at
Berkeley, he studied symthetic biology with Adam Arkin, and was the first to explore CRISFR engineering
for targeted gene editing and gene regulation with Jennifer Doudna. After PhD, he performed indepen-
dent research work as a Faculty Fellow at UCSF He joined Stanford facudty in 2014,

O Qi is one of the early developers and picneers in the CRISPR technologies. He invented the dfas3
molecule and co-invented the CRISPR interference/activation (CRESPREa) technology. He is also a co-in-
wventor of the UC patent on the CRISPR gene editing technology. His work led to a series of useful CRISPR
technologies, induding CRISPR for gene transcription regulation, epigenstic modification, 30D genome
structure organization, live-cell genome imaging, and CRISPR-based synthetic biology. He has won awards
including MIH Director’ s Early Independence Avard, Pew Biomedical Scholar, and Affred. P Sdosn Fellow-
ship. His current research focuses on CRISPR based gene therapy and cefl therapy to treat complex diseas-
s,

Genome engineering and research beyond editing

wymthetic manipulation of the genome is key to understanding the genettc makeup of living organ-
isms, which holds great promise for curing diseases. Despite significant sadvances of CRISPR technology for
gene editing, genome engineering broadly defined. is stil in an early stage. We investigated technologies
that enable new capacities of engineering the genome beyond editing. To achieve the goal, we developed
the nuclease-dead dCasd system, repurposed from the bacterial Cas3 nuclease. We demonstrated its use
for ranscription control and epigenetic modifications of the genome and expanded the capability of
genome enginesring for gene position control in the 30 space of the nuckeus. We showed dCas3-mediat-
ed systern allows real-tome five imaging of gene editing and chromosome reorganization Consequences.
We combinad CRISPR tools with synthetic biology and developed genetic devices with multiple input-out-
put {1/} based on dlasY regulators and receptor sensors or promoters. We showed cells engineered with
/O devices promote better immunotherapy towards recognition and killing of cancer celis. Novel genome
engimnesring allows gaining unprecedented knowiedge of genomics and enriches our approaches for gene

therapies.

14
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Session | Gene Editing

Osamu Nureki

The University of Tokyo, Tokyo, Japan
nureki@biochem.s.u-tokyo.ac.jp

¥ /

Crsamu Mureki completed his education and gamed a doctor of Science at the University of Tokyo
{Graduate School of Soence). After receiving the doctorate, he worked one year in RIKEN as a post-doc, and
then worked as the assistant professor and associated professor at the University of Tokyo for 8 years. In
2003, he became the full professor at Tokyo Institute of Technology, and continwed the structural studies of
translatonal apparatus, and afso started the project of membrane protein In 2008, he moved to The Univer-
sity of Tokyo (Instrtute of Medical Sciences), and mainly worked on membrane transporters and cancer
research to design anti-cancer drogs, In 2010, he finally moved back to The University of Tokyo (Graduate
School of Sciencel. His group has three main research projects. 1, Membrane channels and transporters, 2.
RhA silencing and CRISPR-Cas system, and 3. Chronic inflammation. Especially, his group has pioneered
high-resolution crystallography of membrame proteins using lipidic cubic phase crystallization method and

milcrofocus keam in SPring-8 synchrotron.

Molecular mechanism of CRISPR and structure-based development of genome
editing tool towards medical applications

The CRISPR-associated endonuclease Cas9 can be targeted to specific genomic loc by single guide
RhAs [sgRMAsE We have solved the crystal stroctures of Cas9, from 5§ sources (984 aa. to 1,629 aa), com-
phexed with sgRMA and its target DMNA at atomic resolutions. These high-resciution structures combined
witth functional analyses revealed the generality ard diversity of molecular mechanizm of RMA-guided DNA
targeting by Cas%, and uncovered the distinct mechanisms of PARM recognition. On the basis of the struc-
tures, we succeeded in changing the specificity of PARM recognition, which pawves the way for rational design
of new, versatile genome-editing technologies.

15
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Juan Carlos Belmonte

Salk Institute for Biological Studies, La Jolla, US
belmonte@salk.edu

Juan Carlos Belmonte is a Professor in the Gene Expression Laboratory at the Salk Institute for Biolog-
ical Studies since 1993, In 2004, he helped to establish the Center for Regenerative Bedicine in Barcelona
and was its Director between 2004 and 2014.

D Belmonte graduated from the University of Valencia, Spain with a bachelor's degres in Pharmacy
and Acience. He then earmed a master's degree in Pharmacology from the same university before moving
on to complete his Ph.D in Biochemistry and Pharmacology at the University of Bologna, 1taly and the
University of Valencia, Spain. He followed that with being a postdoctoral fellow in different institutons,
including the European Molecular Biology Laboratory and University of Cafifornia, Los Angeles (LUCLA)L He
is a main catalyzer in one of today's most promising areas of biomedicine; regenerative medicine. His work
may help to discover new molecules and specific gene/cell treatmeants to prevent and cure diseases affect-
ing rmankind both in the adult and embryonic stages, as well as indudng endogenous in vivo regenerative
responises that may alfow for tissue and organ regeneraton in humans. It also may contribute to increase
our knowledge of aging and aging-associated diseases, thereby leading to healthier aging and increased
fifespan.

D Befmonte has owver 450 publications. He has also received several awards and honors over the
years, a notable one was the naming of a secondary school, Instituto Ensenanza Secundaria {1E5) kzpisua
Belmonte, in his hometown of Helling Albacete, Spain. In 2018, Dr. Belmonte was named by Time Magazine
as one of the 50 Most Influental People in Healthcare of 2018,

Organocids and inter-species chimeric approaches for tissue and organ generation

The primary goal of regenerative medicine is the dervation of cells, tssues and organs that are func-
tional and safe for transplantation. In the last decade, towards this end, different approaches have been
developed. Two of the most promising ones are the generation of tissue and organ specific organoids in
witro and the generation of inter-species chimeras in vivo. | will present new results from ocur expanments
designing approaches for generating organ constructs in vitro as well as in vivo differentiation via
inter-species chimeras, that when coupled 1o gene editing, may provide a clinical avenue for the genera-

tion of cefl and tissues for tansplantation
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Huck Hui Ng

Agency for Science, Technology and Research
(A*STAR), Singapore
Mg Huck Hui@hg.a-staredusg

Professor Mg Hweck Hui is the Depaty Executive Director of the Biomedical Ressarch Coundl, under the
Agency for Science, Technology and Research, Prof Mg is rencwned in the fields of gene regulation and
genomics and stem cells, having spent more than a decade inm research to understand and uncover the
intricacies of gene regulation and how they relate to cell biology. His lsboratory is currently developing
diagnostic and therapeutics modalities for brain and Rver diseases. Prof Mg had held several administrative
positions. He was the Executive Director of the Genome Institute of Singapore and the Executive Director of
the A*STAR Graduate Academy. Prior to joinirg A*STAR, Professor Mg was a postdoctoral fellow with
Harvard Medical S5chool under the prestigious Damon Runyon-Walter Winchell Postdoctoral Feliowship. He
was alsa the President for the Stem Cell Socety Singapore, which is a major platform for educating the
pubslic on stem cell research. In 2016, Professor Mg was elected to be an Associate Member of the European
Folecular Biology Organization, making him the only associate member to be based in Singapore, In recog-
ritbon of his scientific contributions, Professor Mg has received numerous local and intemational honours
and awards, including the Young Scentist Award in 2004, Sngapore Youth Award in 2005, Mational Scence
fwrard in 2007, Junior Chamber International (MCE The Outstanding Young Persons Singapore Awards in
2009, Singapore Youwth Award (Commendation Medal) in 2010, President’s Science Award (Team Award) in
2001, President’ s Science Award (Team Award) in 2018 and The PubBic Administration Medal [Sifer),
Mational Day Awards 2019, Outside of A*STAR, Professor Mg is very active in the local universities and onga-
nizations and holds adjunct positons at the National University of Singapore {MUS) Yong Loo Lin School of
Medicine, MUS Faculty of Science, Nanyang Technological University (NTU) School of Biological Sciences,
and the Singapore Eye Research |nstitute (SERI. He also sits on the Board of Science Centre Singapore and
MUS High School.

Modeling human diseases using human organoid systems

One of the greatest limitations in understanding hurman diseases is the lack of in vitro models that can
recapitulate feawres and functions of human organs. The human organs are comprized of multple
cell-types forming a unigue architecture. To develop new understanding of human diseases, cur laboratory
generates in vitno crganoid systems wusing novel culere methodologies.

Parkinson' s disease (PD) is a progressive movement disorder, characterized by a selective loss of
dopaminergic (DA) newrons in substantia nigra pars compacta (3MNpc). Mumerous studies of PO genetics
have identified genes assocated with the disease. The effects of these mutations are not fully understood
due to the lack of advanced experimental in vitno systems to model the progressive manifestation of PO To
this end, our group recently established a new protocol to generate 3D human midbrain-fike organoids
from human pluripotent stem cells that recapitulate features of the midbrin, incleding the production of
neuromelanin, which is concentrated in mDA neurons of SMpc and mature mDA neurons, The 20 environ-
remnt therefore appears to generate the niche to support the maturation of mDA neurons, This provides a
unique opportunity to expermentalfy model PD pathology in vitro by looking at how mutations in PO-asso-
ciated genes are comelated with dysfunction of mitochondria lead o synuclesinopathies/tauopathies and
neuronal toxicity in 08 neurons. The midbrain-Eke organoids provide a new avenue for the investigation of
hurnan midbrain biclogy and modeling of FCe

17
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Weizhi Ji

Institute of Primate Translational Medicine,
Kunming University of Science and Technology,
Kunming, China

wji@lpbr.cn

Brof. Weizhi Ji currently is Member of Chinese Academy of Sciences, Professor and Director of Yunnan
Key Laboratory of Primate Biomedical Research) Institute of Primate Translatonal Medicine, KEunming
University of Scence and Technology In 1285-1287, Prof Ji worked as a scientist in Oregon Mational
Primate Research Center and Smithsonian Institution in US. Since 1996 till 2005, he had served as the direc-
tor of Kunming institute of Zoology, Chinese Academy of Scences. In the meantime, from 1995 to 1997, he
held visiting professor position in University of Wisconsin. In 1996, Prof. §i was named the director of
China-U5 Joint Pimate Biology Laboratory, which was co-established by Kunming Institute of Zoclogy and
Wisconsin Primate Research Center. Prof Ji has been engaged in primate reproductive biclogy research
since 19805 amd he takes the lead in primate stem cell research in Chima. His lab reporied the first
gene-modified rhesus and cynomolgus monkeys via CRISPR-Cas®-mediated gene targeting in 2014 and
then first showed the feasibility of generate chimernc monkeys using ESCsin 2015, His tearm has established
human, monkey, rabbit amd mouse embryonc stem cell lines and adult stern cedl limes. His study found the
mechanism of embryonic stem cells differentiate inte neural stem cells in vivo and the integration mecha-
nisms im vitro. Mow his research focuses on generation of transgenic monkeys, stem cell self-renewal mech-
amisms and stern cell replacement therapy research, where he has published papers in top journals of this
area, such as Cell, Cell Stem Cells, PMNAS, Biology of Reproduction, and Human Reproduction:

Monhuman primate models for human nervous diseases

As one of the most complex diseases, nervous diseases remain uncurable simply because of the lack
of suitable animal models for the mechanism study. The genetic modified monkey may have a superiority
a5 the animal model and will be advantageous to study developmental phenotypes at disease stages as
norhuman primates (MHP is close to human in genetics. Recent advances in genome editing paved the
way for the generation of MHP models for human diseases and a dozen of gene-edited monkey models
resulted by a null mutation in a single gene lead to a clear phenotype which are detectable in the limited
samples. Using TALEM- and CRIZPR-mediated targeted base editing, and transgenic techniques, we have
generated several monkey modeals of nervous diseases, afl of which hawe demonstrated the similar pheno-
types to the patients” thatcan® tbe mimicked in other species of disease models. Throughout the obsar-
vations on monkey models, we can reveal the disease progress that also can’ t be achieved directly in
patients. The disease models will provide us a tool to understand the dizease mechanism and give hopes
for developing new treatment for the diseases. Howewer, the development of an efficient methods for
off-targeting tests is ancther key concern in gene edited disease models.
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Luhan Yang

Qihan Biotech, Hangzhou, China
luhan.yang@egenesisbio.com

O, Luhan Yang is CThief Executive CHficer of Chhanbio, co-founder and Chief Scientfic Officer of
elanesis. Or Yang & currently feading the two companies to make unremitting efforts for research and
deveicpment of xenotransplaniation. The two companies are revolutionizing the field of transplantaton
with an unparalleled, mwktiplexed gene editing platform for the development of human-compatible
organs, tsswes and cells. Dr Yang leads a world class genome engineering team hamessing the latest
gene-editing techniques with the capability to solve the global organ orisis by einvigorating the field of

Huck Hui Mg Lei {stanﬁe}r} Qi Luhan Yang xenotransplantation and offering the potential to expand the applicability of transplantation into other

areas such as ¢efl therapy. She previously developed the highly programmable genome-engineering tool,
Agency for Sdence, Technology Stanford University, US Qihan Biotech, China CRISPR-Cas9, for use in mammalian cells, and pioneered the first isogenic human stem cell lines to model
and Research, Singapore hurman diseases at the tissue level She was recently honored with Richard 1 Hermnstein Prize by Harvard

Umiversity (2014}, "30 Under 30° im Science and Healthczre by Forbes Magazine (2014) in the
Bloomberg 50 (2017, named “Young Global Leader™ by the World Economic Forum (2017) and was
festured in "30 Under 40" by Busimess Insider (2017). Dr. Yang hoids BS, degrees in Biclogy and
Psychology from Peking Umniversity and a Ph.Dt in Human Biology and Translational Medicine from
Harvard Medical School.

F

Transform xenotransplantation into clinical reality using CRISPR-Cas genome
editing technologies

¥enowansplantation is a promising strategy to alleviate the shortage of organs for human transplan-
tation. The concerns of pig-to-hurman immunological compatibiity and the nsk of oross-species transmis-
sion of porcine endogenous retroviruses (PERVs) have impeded the dinical application of this approach
Lsing CRISPR-Cas9, we inactivated all the PERVSs in a porcine primary cell fine and gensrated PERV-inacti-
vated pigs via somatic cell nuclear transfer. Cur study highlighis the value of PERV inactivation to prevent
cross-species viral transmission and demonstrated the seccessful production of PERV-inactvated animals
to address the safety concerns in clinical xenotransplantation. Using our genome editing platform and
upon the PFERV-inactivation pig background, we are creating pigs with advanced immunological modifica-
tions to address Emmunological and functionzal compatibality isswes.

Richard A. Young

Whitehead Institute, MIT, U5
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Wei Li

Institute of Zoology, Chinese Academy of
Sciences, Beijing, China

Wei Li is a principle investigator in Institute of Zoology, Chinese Academy of Scences, and wice direc-
tor of State Key Laboratory of Stem Cell and Reproductive Biology. Wel received his 8.5, from Wuhan
niversity in 2006 and PhD m 2012 from Chinese Academy of Soences. He has published more than 70
scientific papers in highly reputable journals suich as Mature, Cell, Matwre Biotechnology, and has received
a number of awards and honors, such as Internatonal Award of the Japanese Association for Laboratony
Animal Saence, Cutstanding Science and Technology Achievement Prize of the CAS, the Young Top-notch
Takent of the “Ten thousand Talent Program”™ . Current interests in his laboratory indlude: (i} development
of mammalian genrome engineering technologies and synthetic biology. il dissecbon of genetc and
epigenet:c basis of reproduction- and regeneration-related phenotypes. i) dinical appkcation of gene

therapy.

Balancing embryonic development through “imbalance”

Imbalanced allefic gene sxpression has been widely observed and plays important roles in mammalian
development and disease progress. How it is established, regulated and functioning. remains fto be
explored, Here by combéning the hapioid stem cefl and genome editing technologies, we identified the
mmprintng-related factors necessary for crossing same-sex reproducton barmers in mammals, and then
established a wnisexual reproduction method for producing normally growing bimatemnal mice and live
bipaternal mice. We also identified the aberranthy expressed non-canonical imprinting genes in doned

miice, which can significantly increase the animal doning effidency up to 14% after being rescaed.
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Hongkui Deng

Peking University, Beijing, China
hongkui deng@pku.edu.cn

Hongkui Deng eamed his B5c in Cell Biology from Wuhan University and his Ph.D. in imrmunolbogy
from the University of California, Les Angeles. From 1395 to 1997 he was an Aaron Diamond Postdoctoral
Feliow with Can R Littman at the MYU School of Medicine' s Skirball Instiorte, where he identified major
co-recepiors responsible for HIV entry into cells. From 1998 to 2000, he was the director of molecular
biclogy at Wiacell Inc. working on ex vivo expansion of hurman hematopoietic stem celfs. Honghkui Deng was
awarded the prestigious Cheung Kong Scholarship in 2000 and became a professor at Pelang University in
2001, Since 2013, he has been the director of the Pekimg University Stem Cell Research Center. Professor
Derg” s research focuses on somatic cell reprogramming and lireage specific differentiation of hurman
pluripotent stem cells. His lab also explores chemical biological approaches for manipulating cell fate and
function. His group was the first to report a chemical approach to induce pluripotent stem cells. He has
been awarded several awards amd honors incheding the Tam liazhen Life Science Award and Wu
Jieping-Paul Janssen Medical & Pharmaceutical Award. He also serves on a number of editorial boards
including Cell, Cell Stem Cell, 5tem Cell Report, and Cell Research. Professor Deng was elected to the [S5CR
Board of Directers in 2010 and re-appointed for a second term in 2003,

Using chemical approaches to reprogram epigenome and generate desired

functional cells

Cell fate manipulation is a fundamental gueston in biology and shows great potential for application
in the development of new disease models, drug screening and celi-based therapies. In recent years, we
have been developing chemical approaches completely using small molecules to direct cell-fate conver-
siom; hence parmittng the generation of diverse cell types induding extended pluripotent stem cells and
functional lineages such as hepatocytes and neurons. The chemical approach is a non-integrative mathod
to modulate the epigenome and is versatile as it prowvides spatiotemporal orchestrations of moiecular
targets in a symergistic manner, which is a simple way 1o manipulate cell fates and favorable for clinical
transiations. Very recently, we have employed this approach to foster functional maturation and mainte-
nance of differenzated cells. We have been able 1o produce a large amount of competant human hepato-
cytes in witro, These cells ighly resemble and functionally rival freshiy isolated primary human hepatocytes
for a series of in vitro applications including drug-metabolizing activites, toxicity prediction and modelling
hepattis B vires infection. Furthermore, to apply these cefls in the eatment of acute liver failure, we have
developed a novel bioartificial liver system, which exhibited high efficacy in predlinical studies using large
arimal models.
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Hongmei Wang

Institute of Zoology, Chinese Academy
of Sciences, Beijing, China

wanghm@iozac.cn

Hongmai Wang, Ph.D, is a professor of Institute of Zoology, Chinese Academy of Sciences (CAS). Dr
Wang also serves as the Vice President of Innovation Academy for Stem Cell and Regeneration, CAS. Dr,
Wang received her BA. in Biclegy and a M.A in Cell Biology from Beijing Mormal University, a Ph.DL in
Reproductive Phiysiology from The State Key Laboratory of Reproductive Biology, Institute of Zoology, CAS
and completed her postdoctoral training in O Benjamin K Tsang' s laboratory at Ottawa Health Besearch
Institute. Oir. Wang is now a professor at the State Key Laboratory of Reproductive Biology and a recipient
of “Mational Science Foundation for Distinguishead Young Scholars” | She is working in the field of repro-
duction and developmental binlogy, where she has published over 50 peer-reviewed papers in the areas of
embryo implantation, piacentation and ovarian follicular development Wang Lab is inwestigating the
midecular mechanizms imvoheed in placental development, particularly in the area of epithelial-mesenchy-
mial transition, imasion/migration and syncytalization of the trophoblast lineage and placentation-related

diseases, such as fetal growth restriction, pre-ecfampsia and hydatidiform mokes.

Deciphering the secrets of how primates are formed

Fine-tuned development of the embryo is a prerequisite for successful impiantation and the bom of a
healthy baby. Dysregulation of embryo devefopment may lead to adverse pregnancy outcomes, such as
abortion and the born of babies with birth defects. By combining in vitro culture models for monkey and
human embryos, and a well-established platform for the extraembryonic placenta research (including
various trophoblast cell fusionfimvasion/migraton models, trophobiast stem cells, live-cell imaging, tissue
clearing, high-throughput proteomics, single cell RMA-seq etc), we spend all our efforts in trying to
decipher the hidden secrets of how primate embryos are developed and what are the roles of the extraem-
bryonic tizsues m supporting the embryos at differant stages of pregnancy.
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Xiaoliang Sunney Xie

Peking University, Beijing, China
sunneyxie@pku.edu.cn

Professor Xiaoliang Sunney Xie s an internationally remowned biophysical chemist, and the Lee
Shau-kee professor of Peking University. After a career at Pacific Morthwest Mational Laboratory, he
became the first tenured professor at Harvard University among Chinese scholars who went to the US
sinCe the Refarm in China. As a pioneer of single-maofecule biophysical chemistry, coberent Raman scatber-
kg mecroscopy, and sngle-cefl genomics, e made major contribuons to the emergence of these fields.
In particular, his inventions in single-cell genomics have been used in in vitro ferolizatson to benefit
hundreds of couphes in China by aveiding the transmission of monogenic diseases to their newborns. Prof
e was elected member of A&AS, LIS Matonal Academy of Scences, US Mational Academy of Medicine,
and foreign member of Chinese Academy of Sciences. He also won numerous prestigious awards inchud-
ing MIH Director” = Pioneer Award twice, EO. Lawrence Award by US DOE, Albany Prize in Medicine and
Biomedical Rezearch, and Qiw Shi Science and Technology Prize.

Decoding the human functional genome

When the draft of the human genome was first released n 2003, genetiost Ernic Lander commented
that "Hurmam genome, bought the book, hard to read™ —we simply did not hasve the grammar or index
to understand its function.

MNow we can have the human genome of a particular individual, or even a single cell from an individu-
al, for a cost less than $1000. Each cell of an indavidual has essentially the same genomie, yet they carry out
completely different functions in each tissue. The advent of single cell genomics has allowed determina-
ticn of the transcriptome, methylome and open chromosome sites of a single human cefl, which aflowed
us to categorze cell ypes in unprecedented way. Primarnly based on single cell analyses of heterogenous
human tissues, the nternational project of the Human Cefl Atlas (HCA) aimed to provide a catalog of
human cell ypes.

However, beyond HCA s cell typing, the compelling challenge is decoding the human functicnal
genome, Le. understanding cell functions based on the human genome. Processes such as gene expres-
sign and regulation, cell differentiation and development, are pertinent to chromatin structures, and regu-
latory networks, for which transcription factors (TF) are of oritical importance.

In bacteria, a TF acts Ike a key to turn on and off the expression of a partcular gene at a unigus
gerocmic locus. In contract, in eukaryotes, a TF usually similar in size. does not have a unigus birding locus
in the much bigger genome. There are onfy ~ 1000 TFs in humans, controlfiing about 20,0600 genes. The
specificity of gene regulation is achieved through a combinatorial binding of several TFs, which act like a
keyset to tum on and off 3 particular gene. However, because of technical difficulties, there has been little
knowledge about how these keysets are selected and organized.

Recently, my laboratory has made technical progresses in three related areas; (1) Determination of
high-resolution 30 genome structures of a singke diploid heman cell; (2} Probing gene regulatory netwaork
by discovering correlated gens modules among which protein-protein interactions exist; {3) Genome wide
mapping transcription-factor cooperative and comrelated colocalization (TF3C). With these new single cell
genomic data, we are now in a position to decode the human functional genome.
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Fuchou Tang

Peking University, Beijing, China
tangfuchou@pku.edu.cn

Or. Fuchou Tang is Professor at BIOPIC, Coliege of Life Sciences, Peking University. He is also Associate
Director of Beijing Advanced lnnovation Center for Genomics (ICG). He set up his own lab as a principal
investigator at Peking University in 2070, Dir. Fuchow Tang® s lab focuses on the sepigenetic regulation of
gene expression network during human early embryonic development and germiine development (Cefl,
2013; Nature, 2014; Cell Stem Cefl, 2014; Cell, 2015 Scence, 2015; Nature, 2006 Cell Stem Cell. 20174,
20170, 201 Tc; Mature Genetics, 20718; Nature, 2018; Mature Celi Biobogy, 201 8a, 2018k; Cell Svemn Cell, 2018).
Recently, his lBb also ‘worked on cellular heterogeneity of colorectal cancer (Science, 2018 His lab
pioneered the single cell sequencing field and has systernatically developed a serial of single cell functional
genomic sequencing technologies [scRRBS (Genome Research, 2013); scMicrofluidic-seq (PMAS, 2004);
SUPER-seq (Genome Biokogy, 2015); scTrio-seq {Cell Research, 2016); scCLEVER-seq (Cell Stem Ceil, 20170);
scCChOL-seq [Cell Research, 2017 MR-seq (Science Bulletin, 20171, His work has been cited for more than
8,000 times. Some of his work bas been selected as Top 10 scientific and technological progresses of China
in the years of 2074 and 2015 He is an editonal board member of Genome Biclogy, and Cpen Biology. He
has been invited 1o give presentations at AGHT [Advances in Genome Biology & Technology), 155CR (Inter-
national Society for Stem Cell Research), ICHG (International Congress of Human Genetics), Gordon Confer-
ence, HCA (Human Cell Atdas), etc. He organized the Cold Spring Harbor Asia conference of Frontiers in
Single Cell Genomics in 2016 and 2018.

Reconstituting the transcriptome and DNA methylome landscapes of human
implantation

implantation is a milestone event during mammalian embryogenesis. implantaton faillure s 3 consid-
erable cause of early pregnancy loss in humans. Owing to the difficulty of obtsining human embryos esrly
after implantation in vive, it remains unclear how the gene regulatory network and epigenetic mechanisms
contred the implantatron process. By combining an i vitro culture system for the development human
embryos after implantation and single-cell multi-omics sequencing technologies, more than 8,000 indhvidu-
al celis from 65 human peri-impiantation embryos were systematically analyzed. Unsupervised dimension-
afity reduction and clustering algorthms of the transcriptome data show stepwise implantation routes for
the epiblast, primitive endoderm and trophectoderm lineages, suggesting robust preparation for the proper
establishment of a mother-to-offspring connection during emplantaton. Female embryos showed initiaton
of randerm X chromosomes inactivation based on analysis of parental allele-spedfic expression of ¥ chromo-
some-linked genes during implantation. Notably, using single-cell triple omics sequencing analysis, the
re-methylation of the genome in cefls from the primitive endoderm lineage was shown to be much slower
than in cells of both epiblast and trophectoderm lineages during the implantation process, which indicates
that there are distinct re-establishment features in the DMA methylome of the epiblast and primitive endo-
derm even though both lineages are dermved from the inner cell mass. Collectively, our work provides
insightts into the complex mofecular mechanisms that regulate the implantation of human embryos, and
helps to advance future efforts to understanding early embryonic development and reproductive medicne.
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Ling-Ling Chen

Shanghai Institute of Biochemistry and Cell
Biology, Chinese Academy of Sciences,
Shanghai, China

linglingchen@sibcb.ac.cn

Ling-Ling Chen carried out doctoral and post-doctoral work in Biomedical Science at UConn Heatth,
LS4 with Gordon G. Carmichael from 2004 and 2010, 5he also compieted an MBA degree in Management
at the Wonn Business School in 2009 and was promoted to Assistant Professor in Residence at UConn in
201 0. Chen mowved to the Shanghai nstitute of Biochemistry and Cell Biology, Chinese Academy of Scienc-
ez 35 an independent Pl in 2011 and was promoted to 5enior Pl in 2007, She was selected as the Howard
Hughes Medical Institute {(HHMI) International Research Scholarin 2017

Chen primarily studies long noncoding RMAs {IncRMNAsS), a giant class of RNA molecules that are
emerging as important regulators in gene expression networks. Her group has pionesred methods for
studying non-polyadenylated RMAs and discovered widespread expressed snoRMA-related IncRMAs and
circular RMAs. In addition to the characterization of their unusual biogenesis pathways. her group discow-
ered that some sno-IncRiAs are conspicuously absent from patients with Prader-Willi Syndrome and corou-
lar RMAs are imvolved ininnate immunity regulation and related to the auvtoimmune disease systermnic lupus
erythematosus. Her group now continoes efforts to elucidate the biogenesis and function of these uncon-
ventional regulatory RMNAs in different cellular contewts and in relevant human diseases.

Chen serves the community as Editorial Boards of several journals. Genome Biol, Mobile DNA, RMA,
BMA Biol, Transcription and Tremds Genet; and as an organizer including CSHA on RMA Biology (207820200
the Annual Meeting of the RNA Sooety (20200, C5HL on Regulatory RMA (20200 and Keystone Symposium
on Moncoding RMAs (2021). She is the recipient of several awards including being named as a Chinese
Biclogical Inwestigators Sodety {CBIS) Young Inwestigator, an Asian-Pacific Molecular Biclogy Metwork
(A-IMBM) Research Young Investigator, and the L' OREAL China for Women in Scence and Young Investi-
gator dsard of CTAS

Linking circular RNA processing and function

Lomg noncoding RMAs (IncRMNAsS) are emerging as new regulators in gene expression networks and
exhibit a surprising range of shapes and sizes. Many IncBEMAs are transcribed by BMNA polymerase Il and
are capped, polyadenylated, and spliced like mRMAs. By devefoping methods for genome-wide discowvery
and characterization af non-polyadenylated RMNAs, we have identified sevaral RMA species with unexpect-
ed formats. These RlAs are derived from long primary transcrpts via unusual BMA processing pathways
and are stabilized by different mechanisms, including capping by small nuceslar RNA (snoRNA)—protein
{(=noRMNP} complexes at their ends or forming circular structures. We have shown that some such RNAs are
invcdved in gene regulation and implicated in human diseases such as PradeWilli Zyndrome and the
autoimmune disease systemic lupus erythematosus,

I will discuss our most recent findings on the biogeness, function and potential application of one
type of circular RNAs that is produced by pre-RNA back-splicing of exons of thousands of genes in eukary-
Dtes.
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Richard A. Young

Whitehead Institute for Biomedical Research
and MIT, Cambnidge, US
young @wi.mit.edu

Richard Young is a Professor at the Whitehead Institute and MIT. Dr. Young studies gene regulation in
hiealfth and disease. He has served as an advisor to the Waorld Health Crganization, the National Instiutes of
Health and numerous scentific societies and journals, De Young™ s honors nclude Membership in the
Mational Academy of Scences and Scientific American has recognized him as one of the top 50 leaders in
science, technology and business. He has founded and advised companies in the biotechnology and phar-
maceutical imdustry, and cwrentfy serves on the Board of Syros Pharmeceuticals, CAMPE Therapeutics,
Omega Therapeutics and Dewpoint Therapeutics. Dr. Young is also an aviator and holds & commencal pilot

license. He received his PhD from Yale University.

MNew insights into biomolecular condensates in biology and medicine

DA, RNA and protein are essential polymers of living celfls. The physicochemical properties of poly-
mers include condensate formation by phase separation, where entropy is overcome by the force produced
by large numbers of weak interactions, Biomolecular condensates have emergent properties that help
explain many conundrums long posed by biologists in vanous fields. | will describe our emerging under-
standing of phase-separated condensates inm bsology, discwss how they are impacting the study of disease,

and expdain how they may change the course of drug discovery and development.

27

201 95 8- T A E e S E A e IR

Forum in 2019

it
T

' xR ESHEERRILE 2019

Zhongguancun Lifte Sclenco Park Development Forum in 2099

/

Industrial Roadshow

There will be invited industrnial speakers to present their companies’

R&D strength and market leading edge.
The industrial roadshow is starting from 15:00.

There are 15 minutes for each project

Time: 15%:00 on Tuesday, Movember 5 {day 2)
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Tsing- Innovation Ecosystem

Tsing-Innovation Ecosysterm (TIE) was bunched by Tsinghwa Hobdings in September 2017 as an

intermational technological innovation and technology services platform. We sincerely welcome partners

i h“z-e’iEEI'IET(f‘:'{E-b f

w2

from all owver the world tio join ws in prometing greater codlaboration, cooperation, and devedopment in the
progression from technological to industrial innovation.

We are committed ta:

Conneciing domestic enterprises with overseas mnovative technology projects for technobogical

h"
. @ \‘1 innovation integration and ndustrial upgrading
ﬂﬁﬁ: \‘x_ Matchmaking owerseas investrment opporiunities and fooking for potential Unicorn compandes from
. J.-’l' all over the world.
INNOCARE /

Emabling gowvermments and organizatons to have extensive contacts with technological, govemment
,.J'( and business leaders worldwide

Providing supports and services for both domestic and international companies by linking capital,

id L

A

market and mdusines.
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Ehomgguancun Life Science Park

Founded in 2000, ZGT Life Science Park located between G6 and GV expressway.on the north of
Beiging Road, Changping Districtis an important part of 26C Mational Independent Innovation Demon-
stration Zone.and is a hi-tech science park engaged im life sciences bictechnology and biomedical research.

The park have over 500 enterprises in life science field, inchuding Mowo Mordisk, Yangtze River Pharma-
ceutical GroupWantai BioPharm Mindray, CapitalBeo,BeiGene, Shenogen, Berry Genomicsetc_and has
attracted topnotch scentists such as Wang Xiaodong, Shi Yigong, Shao Feng,etc innovation elemnents such
as projects.talents and enterprises are now highly concentrated. The average R&D ratio of the park is 7.19%
which is higher than the national average. In fields like biopharmacewticals, gens testing and diagnostc
reggents, @ batch of breakthrough technologies and achievements have been produced, which make TGC
Life Science Park the RE&D center with giobal influence, and welcomes scientists, entreprensurs and nves-

tors across the world,




