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Dr. Huang's research covers a wide range of topics in single molecule biophysics
with particular focus on:

* Single molecule diagnosis devices with clinical applications

* An optical multi-modal nanopore platform for single cell studies

Hello everyone! This is Lidan. Welcome to join us in this interview. This is
the first episode of MolecularCloud Pioneer Scientist interview series. Our
guest today is Prof. Shuo Huang.

Prof. Huang received his doctor’s degree at Arizona State University in 2011.
From 2011 to 2015, he worked as a post-doc fellow at the University of
Oxford, UK. Since 2015, he started to lead a research group in Nanjing
University, China.

Dr. Huang's research covers a wide range of topics in single molecule
biophysics with particular focus on:

Nanopore based single molecule bio-sensors

Single molecule diagnosis devices with clinical applications

An optical multi-modal nanopore platform for single cell studies

Welcome Dr. Huang!

Thank you, Lidan!

Since 2019, your team has published a number of high-score papers in
international renowned journals, such as Nature Communications, Science
Advances, Angewandte Chemie International Edition, Chemical Science and
iScience. Could you briefly introduce those scientific research achivements
to our audience?



Sure. Our research group is really lucky to have a number of important
works published during 2019 and 2020.

Those works generally covered three major research topics of our group.
Novel nanopore sequencing technology, Nanopore imaging technology and
Nanopore single molecule chemistry.

Our innovative work on nanopore sequencing is that we make a series of
unmeasurable things measurable. Based on our self-developed NIPSS
technology, we successfully sequenced microRNA and xeno-nucleic acid for
the first time.

The essence of nanopore technology is a kind of electrochemical method,
and electrodes are usually required. However, the DiffusiOptoPhysiology
technology we developed is an exception. It’s the first nanopore single
molecule detection technique that doesn’t involve electrodes. In fact, the
results were even better than expected. We believe that the further
development of this technology will open up a new era of low-cost
detection chips.

Moreover, we have transformed the conical shaped nanopore into a
chemical nano-reactor, which could amplify the signals of single molecule
reaction. This work lays the most crucial foundation for the design of
multiple novel nanopore sensors.

Thank you Dr. Huang. As you just mentioned, the main works of your

Vo rcioud research group in recent years were about nanopore technology, and
your team has made so many breakthroughs. So what do you think about
the future prospect of biological nanopore technology?

Our research group has accumulated a great amount of experience of
biological nanopore technology for many year. It can be said that biological
nanopore technology | have seen is sensitive, stable and efficient. The
success of nanopore sequencing has made it clear that single-molecule
analysis technology can be applied in our daily lives. There will be a large
number of low-cost and unique detection methods based on nanopore
technology, from my point of view, coming into our life in the future.
Maybe, we will see the nanopore technology in a hospital inspection report,
or nanopore detection kits that cost as little as a dollar or two. We can even
buy products based on the technology from e-commerce platforms and so
on.

Thank you Dr. Huang. Seeing the rapid development of nanopore
sequencing technology, we believe that it won’t be too long before the
technology comes into our daily life. So, what are the future plans of your
research group?
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The recent focuses of our research group are on several aspects, including h %
the further exploration of the precise modification of nanopore, and
nanopore application.

For the precise modification of nanopore, our work stems from bionics. |
often marvel that the nature evolution has built so many biocomponents
with exquisite structures and functions. They are so delicate that the most
advanced micro-nano processing technology today is no match for a small
prokaryotic expression system. We have learned a lot from nature, but
that’s only a drop in the bucket of the long history of bionic science. And
we need to have some development, some creation on the basis of
learning.

For the exploration of nanopore application, our research was first
developed for a very important one, the nanopore sequencing. At current
stage, nucleic acid nanopore sequencing has become a relatively mature
scientific research method. Although the technology is still developing
rapidly, the main line of technological development has entered into the
level of engineering and technology transformation. We also want to
explore more applications of nanopore technology, such as single-molecule
sequencing of peptides, proteins and polysaccharides. We've already got a
lot of exciting preliminary research results in that field, and we hope that
we can bring you more surprises in 2020 and 2021.

Thank you for your sharing. | am looking forward to reading your coming
research publication. Any difficulties or interesting things encountered in
your research work?
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Yes. My students and | have experienced a lot since the establishment of
the research group at the end of 2015. There are difficulties as well as
interesting things.

For the difficulty, the hardest thing is the cultivation of students. We are
working on single-molecule analytical chemistry technology. This research
field is highly interdisciplinary, thus chemistry students in our research
group also need to learn a lot about biology and physics. Therefore, the
cycle period of cultivating an excellent student is relatively prolonged. In
the process of study and growth, many students feel that the professor’s
concept is fresh, but their work is just not efficient enough. They have a
certain degree of complaints about the uncatchable innovative points.

Of course, there are also many unintended interesting things. For example,
| successively asked four students to do a project, the results of which were
published in Nature Communications in 2019. But the former three
students were either lacked confidence when in front of difficulties or
lacked perseverance due to procrastination. All the reports they gave to me
were negative. The reports remained negative until the 4th student really
started doing his job, and he opened up the direction of single molecule
chemistry for us. | think that persistence, interest, and careful observation
of experimental results are essential prerequisites for important scientific
discoveries.



Thanks for your sharing. Although you have only said a few words, we can

Moleedarcioud still realize that you have made great efforts to train the students in the
past few years. So, do you have any advices for your students to
accelerate research work during the COVID-19 pandemic?

Our research group is a typical experiment-based one. The COVID-19
outbreak has hit our scientific research progress very hard. During the non-
semester period, my students maintained their scientific research status by
sorting out the preliminary research results, reading literatures, conducting
innovation research and so on. Those are not long-term solutions for an
experimental research group, but as | completely let go of the lab
experiments, the process of thought experiments through investigation and
research brought me a new kind of fun. That is, demonstrating an
experimental program that has never really been carried out through
thorough researches. Those thought experiments have also made us find
many new ideas.

At the same time, in order to get prepared for returning to the lab, we have
also signed a lot of scientific research service orders with many scientific
research companies, including GenScript, which can help us make up for
some of the lost time. In addition, our research group has also developed
comprehensive cooperation with many teams engaged in theoretical
chemistry and computer technology to work against the clock through
scientific research activities that do not require experimental operations.

Thank you Dr. Huang. Thank you for your support for GenScript and

Moleoufrcioud MolecularCloud. You are one of the earliest users of the platform. At the
end of the interview, we also want to know if there is anything you'd like
to say about MolecularCloud?

| really appreciate the MolecularCloud and similar scientific research
sharing platforms. The sharing of scientific research achievements is a big
trend all over the world. As far as | am concerned, the sharing of software
code, scientific research data and research methods is rapidly spreading in
various fields. The sharing of plasmids is a great start, because we can not
only share our research work on the platform but also get the research
results shared by other teams. In our research field, we often spend a lot of
time exploring the plasmid construction completed by other research
groups, even though they are not intended to set up those technical
obstacles. In that case, why don't we put those resources together so that
all interested researchers can benefit from them? As far as | know, many
plasmid sharings in our field are still in the inefficient state of mailing
samples. | am very glad that the MolecularCloud platform has accelerated
the fusion of scientific research and brought scientists closer to each other.




MolecularCloud is already very good at this stage. But in fact, | am a little
worried about that the current operation mode of MolecularCloud may
bear too much economic pressure during the promotion process. | suggest
raising some prices on plasmid requests or increasing profits through
advertising. The MolecularCloud team can also screen their requesting or
sharing customers based on some sort of scoring criterion to gradually form
a good customer environment. The maintenance of a good platform
requires costs, | also hope that MolecularCloud can get better and survive
for a longer time.

Thank you for your suggestions, we will continue to strive to enhance the
MoleculrCloud value of the platform, form a sustainable operating mode and promote
scientific research sharing all over the world.

Thanks again to Dr. Huang for accepting our interview, which has inspired

us a lot. Finally, | wish you good health and good luck on your scientific
research!

Thanks for the interview.

Thank you very much for listening. We welcome more professors and

Moleedarcioud students to join MolecularCloud to present their researches and
publications, express their opinions about hot topics and share biological
resources and information!

Join Our Community Today!

To sign up and learn more about the exclusive benefits received as a Cloud Scientist

a Email: plasmid@genscript.com E Web: http://www.molecularcloud.org
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