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ChinaNANO 2019 held in 
Beijing
The 8th International Conference on Nanoscience 
and Technology, or ChinaNANO 2019, was held in 
Beijing from August 17 to 19. >> PAGE 9

T he Chinese Academy of Sci-
ences (CAS) and the Ger-
man Academy of Sciences 

Leopoldina signed the Beijing Dec-
laration on September 9, pledging to 
step up basic research and promote 
communication among young re-
searchers from the two countries.

The CAS and Leopoldina signed 
the declaration at the opening cer-
emony of the first CAS-Leopoldi-
na Joint Conference “Science for 
the Future: All Starts with Basic 
Research.”

CAS President Bai Chunli said 
in a speech that challenges, in-

cluding but not limited to, those of 
climate change, disaster reduction 
and mitigation, infectious diseas-
es, environmental pollution, pov-
erty and unbalanced development 
are imposing huge pressure on the 
future sustainable development of 
human society.

He noted that basic research lies 
at the core of advancing science 
and innovation while young talent 
empowerment provides indefinite 
inspiration and resources of wis-
dom.

>> PAGE 3

The Chinese Academy of Sciences and the German Academy of Sciences Leopoldina 
sign the Beijing Declaration. [IMAGE: CAS]

Chinese, German science 
academies pledge to  
step up basic research
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The linear accelerator of CSNS in Dongguan, Guangdong province [IMAGE: XINHUA] 

T he China Spallation Neutron 
Source, a “super microscope” 
facility for studying the struc-

ture and movement of materials at the 
atomic scale, has conducted more than 
100 experiments since opening in Sep-
tember.

The results will help scientists in en-
deavors ranging from creating better 
lithium batteries to making stronger 
steels, said Liang Tianjiao, deputy di-
rector of the Dongguan branch of the 
Chinese Academy of Sciences’ Institute 
of High Energy Physics.

The 2.3 billion yuan ($335 million), 

26.67-hectare facility in Dongguan, 
Guangdong province, has attracted us-
ers from dozens of research institutions 
from the Chinese mainland, Hong 
Kong and the United Kingdom. Scien-
tists have published nine papers based 
on the results of experiments at CSNS, 
with more under review and being pre-
pared for publication, Liang said.

The facility first accelerates protons 
down a linear accelerator and into a 
rapid cycling synchrotron - a circular 
particle accelerator - which further 
speeds up the particles to close to 93 
percent of the speed of light while com-

pressing them into “bullet-like” pulses.
The pulses then collide with a tung-

sten target, creating chips, or “spalls”, 
of neutrons that can be channeled into 
instruments where scientists can mea-
sure their interactions with materials at 
atomic scale.

Since neutrons carry no charge, they 
can easily penetrate test samples and 
only interact with their nucleus. Neu-
trons are also more sensitive to light 
elements such as hydrogen, oxygen and 
nitrogen, making them ideal for use

>> PAGE 3

‘Super microscope’  
access in high demand
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Leopoldina President Jorg Hacker 
said that strengthening basic research 
and promoting scientific advancement 
is the key to addressing these challeng-
es.

The Beijing Declaration proposed to 
deepen the understanding of the im-
portance of science and basic research, 
to promote collaborative and respon-
sible scientific research and to create an 
encouraging environment for progress 
in science.

According to Bai, CAS will provide 
further support to outstanding young 
scientists in policies such as assessment 
and encourage them to engage in fron-
tier research.

Also on September 9, CAS and Leo-
poldina held a forum for young scien-
tists. A total of 36 young scholars shared 

their latest research achievements and 
exchanged with top scientists. 

Source: Xinhua

>> PAGE 2

in studying intricate materials such as 
proteins or polymers.

“Thanks to its safety, stability and 
efficiency, the demand to use CSNS is 
very high. We can barely keep up with 
the applications,” Liang said.

He said engineers will increase the 
power of CSNS’s proton beam from 50 
kilowatts to 80 kW this year and pos-
sibly reach the designed power level of 
100 kW next year. More power allows 
researchers to conduct scientific re-
search more quickly on a wider range 
of materials.

CSNS has three neutron instruments 
in operation, which are used to mea-
sure the interactions between neutrons 
and test samples. Liang said the insti-
tute plans to design and build at least 
16 new neutron instruments in the fu-
ture, allowing more users to run more 
complex experiments.

“The results from the experiments 
will be invaluable in improving indus-

trial capabilities in the Guangdong-
Hong Kong-Macao Greater Bay Area,” 
he said. “They will also help solve many 
key scientific challenges that are limit-
ing our industrial and socioeconomic 
development.”

One example of a major application 
is improving the efficiency of lithium 
cell batteries.

“We can use the facility to examine 
how lithium ions move and change 
during charge and discharge, thus find-
ing new ways to optimize and improve 
battery design at the atomic level,” Li-
ang said.

The ultra-precise results delivered 
by CSNS are also useful in making 
stronger steels, new superconducting 
materials, thin-film solar cells and new 
medicines.

China is the fourth country - follow-
ing the UK, the United States and Japan 
- to master such technology. Switzer-
land has a different type of spallation 
neutron source, and European coun-
tries are teaming up to build a new fa-

cility in Denmark.
In late February, the institute 

and City University of Hong Kong 
launched a joint laboratory dedicated 
to expanding scientific cooperation 
in fields related to neutron scattering 
technologies.

They also agreed to build more neu-
tron instruments for applications, 
train more talent and jointly improve 
research capabilities, Chen Hesheng, 
CSNS chief engineering director, said 
at the launch ceremony.

Liang said CSNS will continue to 
serve as a platform for global col-
laboration and allow scientists and 
companies from around the world to 
jointly make breakthroughs in basic 
sciences and industrial applications.

“The community of advanced neu-
tron sources has a historical tradition 
of cooperation,” he said. “If we can put 
aside our differences and work togeth-
er, the opportunities for discovery are 
endless.” 

Source: China Daily



4 | Research Progress

CHINESE ACADEMY OF SCIENCES BUREAU OF INTERNATIONAL CO-OPERATION

September 2019

T he discovery of fullerenes (No-
bel Prize in Chemistry 1996), 
carbon nanotubes (CNT), and, 

more recently, the isolation of monolayer 
graphene (Nobel Prize in Physics, 2010) 
sparked a revolution in the fabrication of 
a variety of carbon allotropes. Graphene 
can be viewed as the building block of 
several allotropes, e.g., carbon nanotubes, 
three-dimensional (3D) graphene-based 
nanostructures (GNSs) and devices that 
have been either fabricated or predicted 
theoretically for potential applications, 
even machines.

Origami, the ancient art of paper 
folding, has been widely used in di-
verse areas, from architecture to bat-
tery design and DNA nanofabrication. 
It has also inspired the fabrication or 
simulation of macroscale origami gra-
phene structures and devices. Howev-
er, due to technical difficulties, atomi-
cally precise and controllable graphene 
origami for the creation of custom-de-
sign GNSs with quantum features has 
remained an open challenge.

Recently, Professor Gao Hongjun’s 
group from the Institute of Physics 
of the Chinese Academy of Sciences 
demonstrated that origami is an effi-
cient way to convert graphene nano-
fragments into complex nanostructures 
with atomic-scale precision. By scan-
ning-tunneling-microscope manipula-
tion at low temperatures, they repeat-
edly folded and unfolded graphene 
nano-islands (GNIs) along an arbitrarily 
chosen direction. A bilayer graphene

>> PAGE 7

Smallest, atomically-precise  
and custom-designed  
graphene origami created

Fig. 1 Construction of atomically well-defined folded GNSs by STM origami [IMAGE: INSTITUTE OF PHYSICS]

Fig.2 Precisely controlled folding of a GNI along preselected directions [IMAGE: INSTITUTE OF PHYSICS]
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Genome-wide map of adaptive  
genetic variants of Tibetan  
highlanders constructed

A recent study led by Dr. Xu 
Shuhua from the CAS-MPG 
Partner Institute for Compu-

tational Biology, Shanghai Institute of 
Nutrition and Health of the Chinese 
Academy of Sciences (CAS), was pub-
lished online in National Science Review 
on August 7, 2019. It was entitled “Pri-
oritizing natural selection signals from 
the deep-sequencing genomic data sug-
gests multi-variant adaptation in Tibetan 
highlanders”. 

This study constructed a map of 
adaptive genetic variants of Tibetan 
highlanders on the whole-genome 
scale. It is the very first effort for such 
a purpose based on the whole-genome 
deep sequencing data, and provides the 
first comprehensive panel of functional 
variants closely related to the adaptive 
evolution of the Tibetan people.  

The last decade witnessed intensive 
studies of Tibetan high-altitude adap-
tation. EPAS1 is so far the most well-
recognized candidate gene for high-
altitude adaptation of Tibetans, as well 
as other human and non-human species 
on the highlands. However, no adaptive 
functional variant has been identified 
in EPAS1, leaving an unsolved prob-
lem in this field, and raising some more 
fundamental questions: (1) How many 
genes or genetic variants have driven the 
adaptive evolution of humans in high al-
titudes? (2) Does a causal variant located 
within the EPAS1 gene or anywhere else 
underlie the association between EPAS1 
and the high-altitude adaptation? (3) 
Are there any other genes with greater 
contribution than EPAS1 to human ad-
aptation to high altitudes? 

To address these questions, research-
ers conducted a systematic analysis of 
the Tibetan genomes. Taking advantage 
of the whole-genome deep sequencing, 
they constructed a map of adaptive 
genetic variants of high-altitude ad-
aptation, including 1,877 key variants 
with known functions: 63 missense, 7 
loss-of-function, 1,298 evolutionarily 
conserved variants and 509 expression 
quantitative traits loci. These func-
tional variants are very likely to have 
contributed to the adaptive evolution 
of the Tibetans, but not necessarily 
in a direct way. High-altitude adapta-
tion involves a wide range of pheno-
typic variations driven by enormously 
large numbers of variants and genes; it 
could be even more complicated than 
some complex diseases. Moreover, the 
research team developed a statistic 
(FIS, functional importance score) to 
prioritize these identified adaptive ge-
netic variants, and found that the top 
signal is not the well-known EPAS1, 
but TMEM247, a transmembrane pro-
tein coding gene. Especially, a mis-
sense variant (rs116983452) located 
in TMEM247 showed rather high fre-
quency specifically in Tibetans. This 
key variant may largely increase the 
genetic differentiation between the 
lowlanders and Tibetan highlanders, 
by transforming Alanine, the common 
wild type in the lowlanders, to Valine, 
the Tibetan-specific mutant type. This 
mutant is carried by around 94 percent 
of Tibetans, but is in low frequency 
or even missing in other world-wide 
modern human populations. It is so 
far the most highly differentiated mis-

sense variant between Tibetans and 
the lowlanders. Interestingly, this mu-
tant also presents as a homozygote in 
a 50,000-year-old human genome that 
was found in the Denisova Cave in Si-
beria. Researchers estimated the age of 
the adaptive Tibetan sequences carry-
ing TMEM247-rs116983452-T to be 
about 60,000 years, implying that this 
Tibetan-specific variant could be in-
herited from early inhabitants of the 
Tibet Plateau with archaic ancestry. 

In fact, it was a long journey for hu-
man to conquer the Tibet Plateau. A 
previous study by Xu’s team estimated 
that the genetic origin of the Tibetan 
highlanders could be traced back to 
around 40,000 to 60,000 years ago, in 
the middle-late Paleolithic. The early 
migrants to the plateau had extensive 
genetic admixture with each other, 
and had further gene flows with the 
latecomers, leading to admixed de-
scendants with very complex genetic 
makeup — inherited from ancestral 
lineages of modern human and archaic 
hominins (e.g. Altai Neanderthal, Den-
isovan and other unknown archaic spe-
cies). During this process, some archaic 
genomic segments that were advanta-
geous to the high-altitude adaptation 
were retained and accumulated to high 
frequencies through natural selection. 
TMEM247-rs116983452-T is a typical 
case of such a scenario.  

The team found that the frequency of 
TMEM247-rs116983452-T is strongly 
and positively correlated with altitude. 
Further analyses revealed that this 
variant is significantly associated with

>> PAGE 6
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the expression levels of EPAS1 and 
TMEM247, and could possibly regulate 
the concentrations of hemoglobin and 
red blood cells of Tibetans under hy-
poxia. For most lowland people, a long 
period of exposure to hypoxia may in-
duce the production of red blood cells 
to increase blood oxygen, but may fi-
nally lead to polycythemia. In contrast, 

the hemoglobin and red blood cells 
are kept in relatively lower levels in the 
Tibetan highlanders, and TMEM247-
rs116983452-T could be one of the key 
genetic factors of this protective mecha-
nism. By statistical modeling, the team 
found that TMEM247-rs116983452 
shows greater effect size and better pre-
dicts the phenotypic outcome than any 
EPAS1 variants in the association with 
adaptive traits in Tibetans, but inter-

actions were also observed between 
TMEM247-rs116983452 and EPAS1 
variants, indicating that multiple vari-
ants may jointly be responsible for the 
fitness of the Tibetans on the Plateau, 
where a complex model is needed to 
elucidate the adaptive evolution mecha-
nism. The adaptive genetic variants map 
provided by this study helps to narrow 

>> PAGE 7
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stack featuring a tunable twist angle 
and a tubular edge connection between 
the layers was formed. Folding single-
crystal GNIs creates tubular edges with 
specified chirality, while folding bicrys-
tal GNIs creates well-defined intramo-
lecular junctions (IMJs). These tubular 
edges are structurally similar to carbon 
nanotubes (CNTs) and correspond-
ing IMJs. Measurements of electronic 
properties combined with quantum 
calculations, based on atomic models 
of the structures, determine and ex-
plain these properties.

The present paper reports the first 
experimental construction of the 
smallest-ever, atomically-precise origa-
mi graphene nanostructures together 
with property measurements and cor-
responding quantum calculations, es-
tablishing a platform for the construc-
tion of custom carbon nanostructures 
with engineered quantum properties 
and, ultimately, quantum machines. 
Furthermore, the results reported in 
this paper set the stage for the discov-
ery of new and unusual phenomena, as 
the folded GNIs are composite struc-
tures comprising a CNT-like fold and 
a twisted bilayer graphene. For exam-
ple, it may be worth exploring the su-
perconductivity of the twisted bilayer 
graphene part with a magic twist angle 
attached to either a semiconducting or 
metallic tube or an IMJ.

Prof. Gao Hongjun and coworkers 

employed a scanning tunneling micro-
scope tip to create atomically precise, 
custom-design, complex graphene ori-
gami nanostructures. This work pro-
vides a platform for constructing car-
bon nanostructures with engineered 
quantum properties and, ultimately, 
quantum machines.

This study, entitled “Atomically precise, 
custom-design origami graphene Nano-
structures”, was published on Science. 

The work was performed in collabo-

ration with Professor Sokrates T. Pan-
telides from Vanderbilt University and 
Professor Min Ouyang from the Uni-
versity of Maryland in the United States. 

For more information, please contact:
Prof. Gao Hongjun  
Institute of Physics
Chinese Academy of Sciences
Email: hjgao@iphy.ac.cn

Source: Institute of Physics, CAS

>> PAGE 6

down the targets for further investiga-
tions on the genetic basis and molecular 
mechanism of high-altitude adaptation 
of Tibetans, and provides a new per-
spective for unrevealing the mystery of 
human conquest of extreme environ-
ments at high altitudes. Notably, this 
study proposed that multiple variants 
may jointly be the cause of the fitness 

of the Tibetans on the Plateau, where a 
complex model is needed to elucidate 
the adaptive evolution mechanism. 

This work was conducted by Dr. 
Deng Lian, Dr. Zhang Chao, Dr. Yuan 
Kai, and PhD students Gao Yang (from 
ShanghaiTech University) and Pan 
Yuwen from Dr. Xu Shuhua’s team, in 
collaboration with researchers from 
Kunming Institute of Zoology of CAS, 
Wenzhou Medical University, Fudan 

University, Xizang Minzu University, 
and other institutions. 

For more information, please contact: 
Ms Wang Jin of the Shanghai Institute 
of Nutrition and Health,
Chinese Academy of Sciences 
Email: sibssc@sibs.ac.cn

Source: Shanghai Institute of Nutrition 
and Health, CAS

Fig.3 Tunable 1D tubular carbon structures with different chirality and electronic properties  
[IMAGE: INSTITUTE OF PHYSICS]

Fig. 4 Creation of 1D carbon intramolecular junctions  [IMAGE: INSTITUTE OF PHYSICS]



CHINESE ACADEMY OF SCIENCES BUREAU OF INTERNATIONAL CO-OPERATION

8 | International Cooperation September 2019

T he Chinese Academy of Sciences 
on September 2 signed a memo-
randum of understanding with 

the Nairobi-based African Academy of 
Sciences (AAS) to boost cooperation.

Bai Chunli, president of CAS, hailed 
the signing of the MOU with the pan-
African science body as geared towards 
promoting collaborative research, skills 
development and technology transfer.

“CAS highly values our relationship 
with Africa. The signing of the MOU is 
a milestone for the partnership between 
our academy and Africa. In the future, 
our academy wishes to work closely 
with the AAS,” said Bai.

He said that the AAS application to 
become a member of the Alliance of 
International Science Organizations 
(ANSO), initiated by CAS, will be dis-
cussed and decided at the ANSO Gov-

erning Board Meeting to be held in No-
vember in Beijing.

“CAS fully supports the AAS to be 
a member,” said Bai at the signing cer-
emony for the new cooperative frame-
work with the AAS.

He said that Sino-Africa Joint Re-
search Centre (SAJOREC), based at 
Kenya’s Jomo Kenyatta University of 
Agriculture and Technology (JKUAT), 
has provided CAS with a platform to ex-
pand its footprint in the world’s second-
largest continent.

Bai said that Sino-Africa scientific 
collaboration has focused on areas that 
are key to advancing sustainable devel-
opment in the continent such as food 
and water security, public health, biodi-
versity and wildlife conservation.

He said that advanced training for the 
next generation of African scientists has 

been an integral component of collabo-
ration between Chinese and African sci-
ence academies.

Felix Dapare Dakora, president of the 
AAS said the signing of an MOU with 
CAS will enable both institutions to har-
ness their competitive edges in research 
and innovation to promote economic 
growth and social renewal.

“We hope that this MOU we are about 
to sign will go a long way in helping 
Africa to build synergies with China 
towards advancing science technology 
and innovation in Africa,” said Dakora.

He said that Africa is keen to leverage 
its robust scientific collaboration with 
China to achieve the continent’s long-
term socio-economic transformation 
agenda. 

Source: Xinhua

Chinese, African science academies 
ink deal to strengthen collaboration

Bai Chunli, president of the Chinese Academy of Sciences (CAS) (front R) shakes hands with Felix Dapare Dakora, president of the African Acad-
emy of Sciences (AAS) (front L) in Nairobi, Kenya, September 2, 2019. [IMAGE: ZHANG YU]
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T he 8th International Conference 
on Nanoscience and Technology, 
or ChinaNANO 2019, was held 

in Beijing from August 17 to 19.
More than 2,500 academicians, young 

scholars and entrepreneurs in nanosci-
ence research from over 40 countries 
and regions attended. 

During the three-day event, about 
500 scientists demonstrated their latest 
progress and findings in 14 venues and 
over 60 players in the field displayed 
their latest technological achievements.

After 14 years of development, Chi-
naNANO has grown into a brand event 
in nanoscience.

Source: CAS

ChinaNANO 2019 held in Beijing
The 8th International Conference on Nanoscience and Technology, or ChinaNANO 2019, was held in Beijing on August 17. [IMAGE: CAS]

Bai Chunli (C),  president of the conference and of the Chinese Academy of Sciences, attends 
the 8th International Conference on Nanoscience and Technology in Beijing. [IMAGE: CAS]
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Franca Bongers

M oving from the Netherlands to China was an excit-
ing time. Although I have experience in traveling and 
living abroad, it is always exciting to move to a new 

place, a new culture and make new friends. Living in China is 
very different from living in the Netherlands, not only because 
of the size of the country but also because of the culture, which 
makes living in China so exciting. Walking the Great Wall and 

visiting ancient cultural heritages like the 
Forbidden City and the Temple of Heav-
en is wonderful. But the hospitality of the 
people and the culture of always shar-
ing a meal is something I cherish. I am 
very happy I moved to China and that 
I am able to continue my stay with the 
PIFI scholarship. There are still so many 
different places to see, foods to eat, and 

characters to learn. 
I contacted Prof. Keping Ma for a post-doc position be-

cause of his outstanding science and his international col-
laboration. Thereafter I had the privilege to land in an in-
ternational-minded group that accepted me and helped me 
out in many different ways. I am so lucky that my colleagues 
became my friends and I can keep working with them for 
two more years. In addition to the international consortium 
in which I started working (BEF-China), different profes-
sors from all around the world come and visit the IBCAS. 
International collaboration is something I love in my job as 
a scientist; people from different cultures and backgrounds 
make work interesting and this kind of diversity is good for 
creativity and development within science. Therefore, I am 
thankful for the opportunity to work together with Prof. Ma 
and Dr Liu; being part of BEF-China and such a high stand-
ing international collaboration is a privilege. 

Within BEF-China I work on the role of functional traits 
on tree growth, which is exciting in itself. And recent de-
velopments in statistical analyses to determine functional 
diversity within communities enable even more in-depth 
understanding of forest ecology. In addition, I also get 
the chance to learn about plant-insect interactions and 
the role of soil-microbial communities, creating a whole-
ecosystem perspective. But not only in the BEF-China 
consortium, but also from colleagues of the Biodiversity 

and Biosafety group of Prof. Ma who work within other 
ecological projects, I learn and improve my skills in eco-
logical research. I believe that working at the IBCAS for 
the coming years will improve my scientific work as well 
as my cultural awareness. While I will learn a lot from my 
Chinese colleagues about science and the Chinese culture, 
I also hope that I can teach them something. I am very 
happy to have received this CAS-PIFI scholarship to con-
tinue working within BEF-China and to contribute to the 
field of biodiversity-ecosystem functioning.

The CAS-PIFI scholarship is a great step in my career as a 
young-scientist, and I hope that in the future, wherever I go, 
collaborations with CAS will be possible. 

Source: Institute of Botany, Chinese Academy of Sciences (IBCAS)

Science and culture through  
international collaborations

Sino-German collaboration group meeting, visiting Jianfengling Na-
tional Nature Reserve, Hainan [IMAGE: IBCAS]



CHINESE ACADEMY OF SCIENCES BUREAU OF INTERNATIONAL CO-OPERATION

APS President visits CAS

The Chinese Academy of Sciences 
(CAS) held a high-level forum on the 
strategy and policy of China’s scien-

tific and technological development on 
September 12.

Themed on the path and experience of 

China’s sci-tech progress over the past 
70 years, the forum brought together 
experts, witnesses and participants in 
China’s science circles to discuss Chi-
na’s major scientific achievements and 
experience over the past 70 years.

Source: CAS

David Gross, president of the Ameri-
can Physical Society (APS), 2004 Nobel 
Laureate in Physics and academician 
of the Chinese Academy of Sciences 
(CAS), visited CAS on August 21.

He exchanged ideas with other CAS 
members on promoting scientific and 
technological cooperation between the 

two countries.
He said that current Sino-US sci-

entific and technological exchange 
and cooperation faces an increas-
ingly complex situation and the APS 
is willing to work with Chinese insti-
tutions to promote the dialogue and 
discussion between scientists of the 

two countries.
The society will also actively enhance 

mutual understanding and contribute 
to the academic exchanges and coop-
eration between China and the United 
States through exchange programs, he 
added.

Source: CAS

Participants attend a strategy and policy high-level forum of the Chinese Academy of Sciences (CAS) in Beijing, capital of China, September 12, 2019.  
[IMAGE: JIN LIWANG]
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High-level Forum on Strategy and Policy of  
Chinese Academy of Sciences held in Beijing


