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Greetings from the Co-Chairs of 22" LSACJ 2022

It has been a while since we entered the data-driven era.
Keywords such as informatics, artificial intelligence
(AI), and machine learning have come to be heard in
various fields. They also play extremely important roles
in the medical and pharmaceutical fields. In the clinical
field, informatics plays an extremely important role,
centering on the utilization of clinical diagnostic data.
In drug discovery, the analysis of molecular behavior
and intermolecular interactions wusing quantum
chemistry and the search for drug candidates using
virtual screening and molecular dynamics simulation

are also widely used. Advances in these core
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technologies have led to the development of a diverse
range of drug discovery modalities for next-generation
medicine and drug discovery, not only research centered
on experiments. In recent days, digital medicine has
begun to appear in clinical sites. We believe that such
rapid technological progress will surely lead to people’s
health and society’s prosperity. The theme of ISL2022
is “From Basic to Clinical” and it focuses on bridging
basic research and clinical research. We plan to actively
discuss the latest research results and academic content,
regardless of the research fields.

We look forward to your participation.
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Greetings from the President of LSACJ (2022)

The Life Science Association of Chinese in Japan
(LSACIJ) was established in 1995 as a multidisciplinary
and comprehensive academic society focusing on life
sciences by Chinese scientists and Chinese students in
Japan with a history of 27 years. The association was
founded in 1995 as the Kansai Region Chinese Students'
Association for Molecular Biology, and later developed
into the Kansai Chinese Life Sciences Association,
which was renamed to the present Life Sciences
Association for Chinese Residents in Japan in 2005 on

the occasion of the 10th anniversary of the association.

Since its foundation, the association has been
committed to the spirit of openness, tolerance,
friendship, unity, and endeavor to improve

communication and cooperation among its members,

and to pursue scientific and technological innovation.

BHFEAL®HFWA (the Chinese Society of
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The Association is also committed to promoting
exchanges and cooperation between China and Japan in
the field of life sciences.

In LSACJ 2022, we will focus on the theme of "Bench
to Bedside", and experts and researchers will be invited
to share the latest cutting-edge research results from
basic to clinical stages. We will also invite experts who
are familiar with pharmaceutical policies in China and
Japan to explain the regulations and application process
of clinical research in China and Japan. It is hoped that
this conference will promote the translation of basic
research into clinical applications and provide a
platform for communication and interaction between
Chinese and Japanese colleagues in different research
fields.

We sincerely hope that all of you will participate.
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Biao MA
President of LSACJ (2022-)

Research Scientist
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HPC- and Al-driven Drug Development Platform Division, RIKEN Center for Computational Science
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Guidance /A mE AN D £ R /L3 —F% 45

1. Registration/ &4 / R %

Register in advance for this meeting:

General Info

https://us06web.zoom.us/meeting/register/tZMocO-rrDwsE93K 6u-WvhyOwQ4isjZDGoUm

After registering, you will receive a confirmation email containing information about joining the meeting.

CDI=T 4 YT IEFMEET 2
https://us06web.zoom.us/meeting/register/tZMocO-rrDwsE93K 6u-WvhyOwQ4isjZDGoUm

BERE, I—T AV BB T BERDEZA—NDIHEET,
TERTEMIE &L

https://us06web.zoom.us/meeting/register/tZMocO-rrDwsE93K6u-WvhyOwQ4isjZDGoUm
TS, R % T AW IS BRI B - HE 1,

Zoom Meeting QRcode WeChat Group QRcode

2. Fees/ B %/ Sm%
Free of charge
%
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About LSACJ

List of the Presidents of LSACJ

Period Chairpersons
2022 ~ Biao Ma, PhD.
2020 ~ 2022 Li Sun, PhD.
2018 ~ 2020 Yu-Shi Tian, PhD.
2016 ~ 2018 Tao Yu, PhD.
2008 ~ 2016 YuQuan Lu, PhD.
2008 ~ 2008 Xin Zhao, PhD.
2007 ~ 2008 Jitian Zhang, PhD.
2006 ~ 2007 Cho Azuma, PhD.
2005 ~ 2006 Lei Shi, PhD.
2004 ~ 2005 Guolong Zhang, PhD.
2002 ~ 2004 Yi Dai, PhD.

2000 ~ 2002 Gang Huang, PhD.
1999 ~ 2000 Ping Zou, PhD.
1998 ~ 1999 Wei Shi, PhD.
1997 ~ 1998 Kai Chen, PhD.
1996 ~ 1997 Zhihua Zou, PhD.
1995 ~ 1996 Jun Sheng, PhD

Vi
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LSACJ Committee in 2022

President: Biao MA

Vice Presid. in Charge: Dan Ohtan WANG

Vice Presidents: Xiangji JIANG, Yi ZHOU

Secretariats: Yi ZHOU, Lu CHEN

IT Director: Xiangji JIANG, Zixuan WANG

Financial Director & Cashier: Xiaochun ZHANG, Duligengaowa Wuergezhen
External Contactor: Ning LI

Public Relation: Yidan ZHU
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Program

Session 1: Al for Life Science

Moderator: Yu-shi Tian, Osaka University (25+5 min) 10:10-12:10

Opening 10:00-10:10

S1-1

S1-2

S1-3

S1-4

Imitation and Innovation:Reflections on the Development of Intelligent Technology
and the Progress of Human Society (1455 AI#T: & Rt kK B 5 AN RSP R
%)

Zhiwei Luo, Prof., Ph.D.

Kobe University

Development of drug discovery Al platform for comprehensive target predictions

OF XA TE2mMN BRI EANTEEET 5)

Teruki Honma, Team Leader, Ph.D.

RIKEN BDR

Research and development of next-generation Al medical treatment systems and

devices GBi—fR Al EFBITRERBREHTHFLR)

Xuejun Zhang, Prof., Ph.D.

Guangxi University

Practical Massively Parallel Monte-Carlo Tree Search Applied to Molecular

Design (M. F4oFRIHH LA RKIBEIFT RS RIERERE)

Xiufeng Yang, Researcher, Ph.D.

Chugai Pharmaceutical Co., Ltd.
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Photograph
Zoom 12:10-13:30
Luncheon Seminar

Zoom 12:10-13:30

LS-1: EPS #kX&#t (EPSHD)

LS-2: EWAFXRIBE

LS-3: JbXRIRPH R /DPTechnology (Al+7; T HEMH TRITEL W BT FHWE)
LS-4: BRR&H7 714 =7 4 4 = > X (Affinity Science Corporation)

Session 2: Research for translational breakthrough

Moderator: Dan Ohtan Wang, RIKEN BDR (25+5 min) 13:30-16:00

Self-scavenging and micro-nano drug delivery system for improved tumor targeting

and safet (3 5 i 988 38 1) P2 A0 2 2 44 19 B I BRI PUR 25 Wik R 40D
Wenli Zhang, Associate Prof., Ph.D.

S2-1
China Pharmaceutical University
Development of genome analysis technology to elucidate the function of the human

genom (FFREFH 5P ARCLEHANRERNARITIRED

S2-2 Yasuhiro Murakawa, Prof., Ph.D.

Kyoto University

Disease and Genetics: Disease Genetic Research in the Era of Individualized

Medicine (FIR581%: MEWE TR BB ZE R B KD
$2-3 Long Guo, Deputy Team Leader, Ph.D.

RIKEN

Novel Technologies Enable and Accelerate Research and Development of New Drug

S EEAREIEEEER)
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Chao Liu, Director, Ph.D.
24 P AL 2 iR 4530 (Chemistry Service Unit, WuXi AppTec)

Endothelial cell mechanoresponse to haemodynamic forces during blood vessel

lumenization (L& Ak i 7% 5 Py Bz 48 ffd %o 1 3 3h 77 B9 AL AR B 2 )
$2-5 Li-Kun Phng, Team Leader, Ph.D.

Affiliation;: RIKEN BDR

Break 16:00-16:10

Moderator: Bin Zhou, LSHI (25+5 min) 16:10-17:10

Session 3: Translational Medicine and Clinical Science

Current Status of investigator initiated trials and future prospects in China (HH

B E 3 50 B BRI R R AT R )

S3-1 Peimin Yu, Associate Prof., Ph.D.

Department of Neurology, Huashan Hospital, Fudan University

Investigator-initiated clinical trials in Japan ( H 4 i E 3 S5 KA LK)

S3-2 Tsutomu Nishimura, Prof., Ph.D.

Kyoto University

Break 17:10-17:20

Session 4: All Other Interdisciplinary Life Science Studies

Xi
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Moderator: Shengqun Hou, RIKEN BDR (15+5 min) 17:20-18:20

S4-1

S4-2

S4-3

Closing

Direct effect of food-derived macromolecules on intestine--Apple-derived exosome-

like nanoparticles mediate down-regulation of intestinal transporter expression

by microRNA-- (B¥IATERI KT X BB EERE M)

Qiunan Zhu, Ph.D.

Kanazawa University

Reactive Oxygen Species Cause Exercise-Induced Angina in a Myocardial Ischemia-
Reperfusion Injury Model (&SR ONIGRIMLHEERHBEE S SEUS3TE KT
IE‘\ &ﬁ)

Xiaohang Wang, Ph.D.

Hyogo Medical University

Structural studies on cyanobacterial trimeric Photosystem I-related protein

complexes (ME=RMENMRZ IMHREAESYKLEMTTR)

Jiannan Li, Ph.D.

Osaka University Institute for Protein Research, Osaka University

18:20-18:30

Xii



Proceedings of 22" LSACJ 2022 —ILS2022

Session 1
Al for Life Science
10:10-12:10
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1 Graduate School of System Informatics, Kobe University
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Development of drug discovery Al platform

for comprehensive target predictions

Teruki Honmal”*
drug discovery, artificial intelligence, structure generation model

Since the latter half of the 2010s, the development of
artificial intelligence (Al) methods including deep
learning, the lowering of the hurdles to obtain big data,
and the development of hardware that can be used for
Al such as general-purpose GPUs have led to Al has
become more useful and practical. InJapan, in 2016, led
by Prof. Okuno (Kyoto University), Life Intelligence
Consortium (LINC) was launched to accelerate the
applications of Al to the entire life science fields,
including drug discovery and medical care. activity was
performed. Through the 1t phase of LINC, we have
developed various Al-related elemental technologies by
building and verifying prototypes of Al that can be used
in various fields, mainly using public data. In addition,
mutual understanding and sharing of future issues
among life-related companies, IT companies, and
academic research institutes progressed.

In the next phase of social implementation of LINC, it
is very important from the viewpoint of practicality to
develop Al models by integrating not only public data
but also confidential data historically collected in
companies. Under such circumstances, a project of the
Japan Agency for Medical Research and Development
(AMED) named “DAIIA” to build a drug discovery Al
platform by linking Al technologies of academia and
drug discovery-related assay data of pharmaceutical
companies started in August 2020.

The AMED DAIIA project has built an Al platform that

comprehensively supports drug design from hits to

1 Center for Biosystems Dynamics Research, RIKEN
™ Teruki Honma, honma.teruki@riken.jp

development candidates by combining Al models that
comprehensively predict compound profiles such as
on/off targets and ADMET, and Al that generates new
structures (generative model). The goal is to streamline
drug discovery for small and middle-sized molecules. In
particular, we are focusing on off-targets, building
prediction models for more than several hundred targets,
and measuring new data for 44 targets that are
particularly important for side effects. As for learning
data, in addition to public data, we are planning to
receive in-house data and learning results from 18
pharmaceutical companies. In terms of key technologies,
we are developing and implementing multimodal
learning by GCN, semi-supervised/self-supervised
learning, multi-objective optimization by reinforcement
learning, and federated learning. In particular, we are
promoting development with an emphasis on
practicality in the field of drug discovery and are
working on fine tuning of Al models using new internal
data in ongoing projects, visualization of the

applicability domain, and use for structure generation.
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to Molecular Design
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It is common practice to use large computational
resources to train neural networks, as is known from
many examples, such as reinforcement learning
applications. However, while massively parallel
computing is often used for training models, it is rarely
used for searching solutions for combinatorial
optimization problems. In this paper, we propose a
novel massively parallel Monte-Carlo Tree Search (MP-
MCTS) algorithm that works efficiently for 1,000
worker scale, and apply it to molecular design. This is
the first work that applies distributed MCTS to a real-
world and non-game problem. Existing work on large-
scale parallel MCTS show efficient scalability in terms
of the number of rollouts up to 100 workers, but suffer
fromthe degradation in the quality of the solutions. MP-
MCTS maintains the search quality at larger scale, and
by running MP-MCTS on 256 CPU cores for only 10
minutes, we obtained candidate molecules having
similar score to non-parallel MCTS running for 42
hours. Moreover, our results based on parallel MCTS
(combined with a simple RNN model) significantly
outperforms existing state-of-the-art work. Our method
is generic and is expected to speed up other applications
of MCTS.

Recently, the combination of (non-parallel) MCTS and
DNN has been applied to molecular design problems,
which aims to find new chemical compounds with
desired propertiest-?, utilizing the ability of MCTS to
solve single-agent problems. In general, designing
novel molecules can be formulated as a combinatorial
optimization or planning problem to find the optimal
solutions invast chemical space and can be tackled with
the combinations of deep generative models and
search3-6, However, there are no previous studies about
massively parallel MCTS for molecular design.

In this research, we propose a novel distributed parallel
MCTS and apply it to the molecule design problem.
This is the first work to explore viability of distributed
parallel MCTS in molecular design. Our experimental
results show that a simple RNN model combined with
massively parallel MCTS outperforms existing work
using more complex models combined with Bayesian
Optimization or Reinforcement Learning (other than
UCT).

To evaluate the quality of the solutions and to compare
against state-of-the-art methods, we use the octanol-
water partition coefficient (logP) penalized by the
synthetic accessibility (SA) and large Ring Penalty
score, a popular benchmarking physicochemical
property used in molecular design?-8.

Table 1: Penalized logP score (higher the better) of TDS-UCT, TDS-df-UCT and
MP-MCTS, with 10 minutes time limit, averaged over 10 runs.

To evaluate the distributed MCTS approaches, we study

cores

M 4 16 64 256 1024
ethods

TDS-UCT 5.83+£031  6.24+0.59  7.47%0.72 7.39+0.92 6.22:+0.27
TDS-df-UCT 726049  8.14+0.34  8.59+0.49 8.22+0.41 8344046
MP-MCTS 6.824+0.76  8.01+0.61  9.034+0.85 11.46+1.52 11.94+2.03

*non-parallel-MCTS
(#cores x 10 minutes)

6.97+049 8544034 9.23+053 11.17+£0.88 -

the quality of the solutions obtained, analyze the
performance of different parallel MCTS algorithms, and
compare the performance of MP-MCTS with state-of-
the-art work in molecular design.

Maximizing penalized logP score. Table 1 presents the
penalized logP score of distributed MCTS approaches
for varying number of CPU cores. With increasing
number of cores available, more number of simulations
can be performed in parallel, which improves the
quality of the score. TDS-UCT suffers from
communication contention, with increasing number of
cores the load imbalance becomes more significant,
hence yields lower score. TDS-df-UCT? achieves more
uniform load balancing but only slightly improves the
score (discussed later in this section). Our MP-MCTS,
which mitigates the issues of other approaches, shows
strict improvement in score with increase in number of
cores leveraged.

Quality of parallel solution over non-parallel
solution. As mentioned earlier, any parallel MCTS
must speculatively start to search before knowing the
latest search results, and it may return different
outcomes from those of the non-parallel version. Also,
it is significant to compare the quality of distributed
MCTS solution with non-parallel MCTS. The bottom
row of Table 1 presents the penalized logP score for
non-parallel MCTS. Note that non-parallel MCTS was
run for equivalent core-hours (for example, 256 cores
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for non-parallel MCTS indicates it was run for 256x10
minutes on a single core; while distributed MCTS is run
on 256 cores for 10 minutes). While taking much less
time, the distributed-MCTS is on-par and yields higher
score than non-parallel when large computing resources
(i.e. with 256 and 1024 cores) are leveraged.

Methods 1st 2rd 3rd

JT-VAE (Jin et al., 2018) 530 493 449 reported results
GCPN (You et al., 2018a) 798 785 7.80 reported results
MolecularRNN (Popova et al., 2019) 1034 10.19 10.14 reported results
MolDQN (Zhou et al., 2019) 9.01 9.01 8.99 reported results®
Mol-CycleGAN (Maziarka etal., 2020) 9.76  7.29  7.27 reported results
GRU-based (Yang et al., 2017) 647 565 501 8hoursx 10 runs

MP-MCTS using GRU 1513 14.77 1448 10 min. x 10 runs

Table 2: Comparison of the best three penalized logP scores
Comparison against related work in molecular
design. Table 2 presents the top 3 penalized logP scores
obtained by the existing state-of-the-art work
(description in section 6). The scores of MP-MCTS are
the best among 10 runs (10 minutes each), which
outperforms the existing work significantly in
maximizing the penalized logP score. Itis also notable
that MP-MCTS significantly improved the score of the
GRU-based model. The bottom two lines compare the
results obtained from 10 minutes random sampling from
the GRU-based model! with score obtained by MP-
MCTS which uses the same model (as mentioned in
Section 4). This result suggests the possibility of
improving existing work by combining their models
with parallel MCTS.

Conclusion. Applying MCTS to molecular design is
relatively less explored. Ours is the firstwork to explore
distributed parallel MCTS for molecular design. The
extensive experiments have shown that an efficient
distributed MCTS significantly outperforms other
approaches that use more complex DNN models
combined with optimizations such as Bayesian
Optimization or Reinforcement Learning (other than
UCT). Further, it does not trade off search ability (w.r.t
non-parallel MCTS) for a real world problem. It would
be an interesting future work to further enhance the
performance of molecular design by using more
complex and improved models with parallel MCTS.
Also, MP-MCTS could be applied to other MCTS
applications, including retrosynthetic analysis to which
an AlphaGo-like approach is applied (Segler et al,
2018b). Furthermore, although we analyzed the
performance for molecular design, the parallelization
technique is independent of the chemistry specific
components and could be applied to other game and
non-game applications. Our experiments strongly
suggest that MCTS can be a better alternative for real-
world optimization problems.
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Self-scavenging and micro-nano drug delivery system for

improved tumor targeting and safety

Wenli Zhang *, Jianping Liu
Keywords: Size/ligand-adapting, micro size effect, biosafe distribution

Despite the tremendous theranostics potentials, the
safety and tumor-targeting efficiency of nano-scale drug
delivery systems (NDDS) are compromised by their
poor tumor tissue penetration and undesirable
accumulation in normal tissues with widespread
vascular endothelial gapsV. In this report, two drug
delivery systems using self-scavenging and micro-nano
strategies were introduced.

Firstly, a stimuli responsive size-adaptable and ligand
system (DDS)

combined with two-step strategy of biotin-avidin

(biotin)-sheddable drug delivery

system was designed to seek a balance between tumor
targeting and penetration as well as to self-scavenge the
nonresponsive nanocarriers in normal tissues? (Fig 1).
This DDS was composed of ‘multi-seed’ polymeric
liposomes (ASL-BIO-MPL) with asulacrine-loaded
micelles as seeds in their aqueous cavities. The shell of
such liposomes was modified with MMP-9 cleavable
polymer-polypeptide functionalized with the tumor
ASL-BIO-MPL

mixture of

targeting ligand biotin. could

disintegrate  into irregularly-shaped
liposomes (~200 nm) and scattered tiny micelles (~40
nm) after incubation with MMP-9. The fluorescence-
labeled BIO-MPL could travel to the center of the 4T1
breast tumor spheroids under the action of MMP-9,
possibly benefited from the relay of released tiny
neither the biotin-modified

micelles. Conversely,

micelles nor non-MMP-9-responsive  multi-seed
liposomes could penetrate into the spheroids possibly

due to the potent binding-site barrier®) of biotin and

Department of Pharmacy, China Pharmaceutical University
™ Wenli Zhang, zwllz@163.com

N Phospholipid

oYM Biotin-mPEG,,, -peptide
% ASL-loaded micelles
A ASL

Biotinylated multiseed polymeric liposomes (ASL-BIO-MPL)

Step (1) Targeting Step(2) Off-targeting
ASL-BIO-MPL Avidin
(e x"e x"e X e e X e e o) Ce

H g Bloodvesed ¥y ;;(q? Tk ten

MMP-9 #+ Avidin

< ® > Endothelial cell

= | Tumor cell

Fig 1. Schematic design of Biotinylated multiseed polymeric
liposomes (BIO-MPL) structure and principle of stimuli-
responsive size/ligand adapting strategy with two-step

method of biotin-avidin system.

large size, respectively. In tumor-bearing mice, ASL-
BIO-MPL exhibited the strongest drug penetrability and
thus the optimal inhibition of tumor growth compared
to other formulations. Following administration of
avidin with a rational dosage regimen, the number of
apoptotic cells in normal tissues induced by ASL-BIO-
MPL reduced without affecting their targeting effect,
suggesting the followed administration of adivin could
scavenge the DDS in non-target site. Overall, the
size/ligand adapting MPL system combined with two-
step strategy of biotin-avidin may provide potential
avenues for nanocarriers to enhance deep tumor tissue

targeting and protect normal tissues.
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Although self-scavenging strategy could remove the
nanocarriers in non-target site. Most of the NDDS were
wasted and accumulation in normal tissue still occurred.
Therefore, we explored a micro-nano biomimetic
cascade delivery system® to address the above
drawbacks (Fig 2). By forming a hierarchical biosafe
system, micro-sized platelet “ghost” (PGs, 1.32 pm)
was employed as tumor-targeted delivery carrier to
transport hollow gold nanoparticles (HGNs, 58.7 nm).
It was demonstrated that this micro-size system could
maintain platelet membrane structure thus prolong in
vivo circulation, while avoiding extravasation into
normal tissues. PG@HGNSs could sensitively respond to

the acidic microenvironment near tumor vessel via

Im:ct platelet structure with micron-size effect &
P-selectin | CDA47 “Don'’t eat me” signal for safe distribution
HGNs ——CD47 |

s

’5;? * @ R 6 &b

Platelets Granu!es PG@HGNs
(13227 nm)

Normal tissues

GP Ib- modlated casc:de size switch for enhanced
tumor

i o -

~ numnyt

L:a Cneadt 2
release
Tumor acidic
microenvironment

Fig. 2 Schematic illustration of PG@HGNs mechanism for
biosafe distribution and enhanced tumor targeting

treatment.

down-regulation of glycoprotein Ib and rapidly release
“nano-bullets”’-HGNSs to further penetrate into the tumor
through EPR effect, thus
photothermal efficacy generated by HGNs under NIR

tissues enhancing
irradiation. Collectively, the micro-scaled PGs could be

biosafe vehicles for improved tumor-targeted delivery.
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Development of genome analysis technology for elucidating the

functions of the human genome

Yasuhiro Murakawa 1.
Keywords: human genome, RNA molecules transcription, new genome analysis technology

Although it has been almost 20 years since the first Reference

draft of the human genome was published, there are still 1) Mino, T., Murakawa, Y., Fukao, A., Vandenbon, A.,
large numbers of regions of the human genome with Wessels, H., Ori, D., Uehata, T., Tartey, S., Akira,
unknown function. Understanding the human genome S., Suzuki, Y., Vinueesa, GG., Ohler, U., Standley,
has required the continuous development of new DM., Landthaler, M., Fujiwara, T., Takeuchi, O.
methodologies. To understand the function of the Regnase-1 and Roquin Regulate a Common
human genome, it is useful to analyze RNA molecules Element in  Inflammatory ¥ mRNAs by
transcribed from the genome in a reticular manner. This Spatiotemporally Distinct Mechanisms. Cell, 161
presentation will introduce recent effortsto understand 1058-1073. (2015)

the structure of the human genome and its medical 2) Schuetz, A., Murakawa, Y., Rosenbaum, E.
applications through the development of new genome Landthaler, M., Heinemann, U. Roquin binding to
analysis technologies. stem-loop mMRNAs induces protein dimerization

and involves a winged helix-turn-helix motif.
Nature Communications, 5 5701. (2014)

1 Kyoto University Institute for Advanced Study (KUIAS).

™ Yasuhiro Murakawa, yasuhiro.murakawa@riken.jp.
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Novel Technologies Enable and Accelerate Research and

Development of New Drug.

AR EE IEF A K

Dr. Chao Liu, CSU, WuXi AppTec.

About WuXi AppTec

As a global company with operations across
Asia, Europe, and North America, WuXi
AppTec provides a broad portfolio of R&D and
manufacturing services that enable the
pharmaceutical and healthcare industry around
the world to advance discoveries and deliver
groundbreaking treatments to patients. Through
its unique business models, WuXi AppTec’s
integrated, end-to-end services include
chemistry drug CRDMO (Contract Research,
Development and Manufacturing Organization),
biology discovery, preclinical testing and
clinical research services, and cell and gene
therapies CTDMO (Contract Testing,
Development and Manufacturing Organization),
helping customers improve the productivity of
advancing healthcare products through cost-
effective and efficient solutions. WuXi AppTec
received AA ESG rating from MSCI in 2022
and its open-access platform is enabling more
than 5,900 customers from over 30 countries to
improve the health of those in need — and to
realize the vision that "every drug can be made

and every disease can be treated."

About WuXi AppTec Chemistry Service Unit

Accelerating chemistry projects with efficient,
flexible, and high-quality research and
manufacturing services to enable our business

partners globally.
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Endothelial cell mechanoresponse to haemodynamic forces

during blood vessel lumenization

Li-Kun Phngt~
Keywords: Endothelial cell, Mechanobiology, Blood vessel morphogenesis

Blood vessels carry pressurized and pulsatile blood from
. Balanced branched vs linear actin bundles in endothelial cell cortex
the heart to all tissues across the body. Consequently,
endothelial cells, which form the inner lining of the vessels,
are exposed to the mechanical forces of blood flow such as
shear stress and blood pressure. During blood vessel
development in the zebrafish, blood pressure deforms

apical membranes of endothelial cells to form inverse blebs

as vessels undergo transcellular lumenization. In turn,

Increased linear actin bundles in endothelial cell cortex

endothelial cells respond by generating an actomyosin- Marcksi1b-EGFP
dependent repair mechanism to normalise membrane
shape. More recently, we discovered that endothelial cells
adapt to elevating haemodynamic forces by fortifying the
cell cortex with increased assembly of actomyosin
cytoskeleton and a balance network of linear and branched
actin bundles. The failure of endothelial cells to resist the

. . . Fig. 1 Actin organization in endothelial cell cortex
deforming forces of blood flow results in ectopic membrane

. . plays a role in regulating blood vessel morphology
blebbing, cell shape changes and vessel malformation

(Fig.1) .

and diameter.
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Current Status of investigator initiated trials and future

prospects in China

Peimin Yul”
Keywords: Investigator initiated research, Investigator-initiated trials, Keyword3

Investigator initiated research (1IR) s a form of
research widely existing in the medical field worldwide.
In China, IR is now not for profit or drug registration,
but to expand and optimize existing therapies, such as
the discovery of new indications for marketed drugs or
the comparison of the advantages and disadvantages of
multiple clinical treatment methods, as well as the
treatment of rare diseases, etc., which complement each
other with the enterprises initiated clinical trials, and
promote the depth and breadth of drug research, obtain
more research data, and provide a basis for evidence-

based medicine.

There are no specific IR regulations in China, but the
basic management model is similar to that in the United
States. For new drug registration trials, studies of post-
market expansion of indications and other studies that
may increase the risk of participants, regardless of
whether the initiator is a pharmaceutical company, a
researcher or an academic institution, a new drug trial
application should be submitted to the CFDA, and after
approval, it will be implemented under the supervision
of the CFDA and relevant research materials should be

submitted regularly

In China, IIR that does not increase the risk of treatment
of subjects, or of which medication risk has been

clarified by literature or clinical practice, can be

1 Department of Neurology, Huashan Hospital, Fudan University

Htracypmyu@163.com.

reviewed and approved by the academic professional
committee and ethics committee of the investigator's
institution, and under the supervision of the above
institutions. The Institute is conducted under the
supervision of the Center and does not require separate
notice to the CFDA. Some institutes have detailed
regulations on the IIR application process and

regulation.

Registered studies initiated by investigators, which can
also be called investigator-initiated trials, are almost not
conducted in China. The purpose of basic medical
research is to translate it into clinical applications,
benefit patients, and ultimately solve clinical problems.
Researchers find problems from clinical practice, and
the needs are very clear. Encouraging investigator-
initiated trials will encourage researchers to conduct
various basic research in the early stage and carry out
the research to the end. As the main implementer of
clinical trials, the clinical trial protocol initiated and
designed by the investigator will be more reasonable
and operable. The role of doctors in clinical trials is not
only passive participation, but the main force and active
participation.

However, research funding, personnel matching,
implementation, data acquisition, storage, analysis,

output, etc. are all problems faced by researchers in
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initiating clinical trials. If these problems are solved, it

will greatly promote the development of clinical trials

initiated by researchers in China, so that valuable
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research results can be truly translated into clinical

application in the hands of researchers throughout the

whole process.
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Investigator-initiated clinical trials in Japan
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Direct effect of food-derived macromolecules on intestine

--Apple-derived exosome-like nanoparticles mediate down-

regulation of intestinal transporter expression by microRNA--

Qiunan Zhul*, Shinya Usui!, Hisakazu Komori!, Yoshiyuki Shirasakal,
Ikumi Tamail
Keywords: Apple-derived nanoparticles, microRNA, Intestinal transporters

Food sometimes affects expression and activity of
intestinal transporters and enzymes. Mechanisms of
such effect have been considered dueto small molecules
in foods. However, since there are a number of
macromolecules in foods, it is reported that exosome-
like nanoparticles containing macromolecules may
communication. Thus, we

mediate inter-species

hypothesized  that  exosome-like  nanoparticles
contribute to food effect on intestinal transporters via
“cargo” inside of the particles.

In the present study, we chose apple as model food
and examined effect of nanoparticles in apple on
OATP2B1/SLCO2B1 and

ASBT/SLC10A2, which typically transport exogenous

intestinal  transporters
drugs and endogenous bile acids, respectively, in Caco-
2 cells. Freshly prepared apple juice decreased the
mRNA expression of OATP2B1 and ASBT, and
nanoparticles, which were prepared by
ultracentrifugation of freshly prepared juice, caused
reduction of their expressions more potently®). Size
distribution and shape were then detected by gNano and
electron microscopy respectively, indicating that it
Additionally,

nanoparticles appeared to be internalized through

matches to  “nanoparticles”.

clathrin-dependent endocytosis in Caco-2 cells®.

Furthermore, apple micro RNAs, miR-160a-e, miR-

7121a-c  and

nanoparticles  as

miR-7121d-h,
cargo, diminished OATP2B1
expression by interacting with 3’'UTR of OATP2BI1
gene, SLCO2B19. In the case of ASBT, micro RNAs

included in the

seem to downregulate RARa, a positive regulator of
ASBT expression, through 5’UTR of ASBT gene,
SLC10A2. In addition to mRNA expression level,
OATP2B1 protein expression level and transport
activity were reduced by nanoparticles significantly in
Caco-2 cells.

These results demonstrated a novel mechanism of
food effect on intestine that macromolecules in food
directly affectintestinal functions through exosome-like
nanoparticles. This also provides the possibility for oral
administration of protein or nucleic-acid drugs instead
of injection, which can improve QOL of patients

significantly.
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Fig. 1 Mechanisms of food-derived macromolecules on
intestinal functions.

Food sometimes affects expression and activity of intestinal
transporters and enzymes, although in ordinary it is considered as
the effect of small molecules, such as polyphenols. Our study
shows the other possibility: macromolecules (microRNA, for an
example) could regulate the expression of intestinal transporters
as a cargo in apple-derived exosome-like nanoparticles (APNPs).
The regulation happens in multiple pathways. We have confirmed
2 pathways of them: binding to the 3’UTR to suppress its
transcription directly or modifying the transcriptional factors to

regulate the transcription indirectly.
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Reactive Oxygen Species Cause Exercise-Induced Angina in a

Myocardial Ischemia-Reperfusion Injury Model

Xiaohang Wang 12, Hirosato Kanda 23, Takeshi Tsujino 2, Yoko Kogure 2, Feng
Zhu 2, Satoshi Yamamoto 2, Taichi Sakaguchi 1, Koichi Noguchi 3, Yi Dai 3 *
Keywords: effort angina; p-ERK; hydrogen peroxide; TRPAL; myocardial I/R injury

Effort angina refers to the classic type of chest pain
related to myocardial ischemia. A typical presentation
of stable angina is that of chest discomfort and
associated symptoms precipitated by some activity such
as running, walking, etc. The mechanisms underlying
effort angina and its revascularization therapy are still
poorly understood; hence, the treatment or guideline for
effort angina remains unclear. Thus, this study aimed to
investigate the mechanisms underlying effort angina in
animals following myocardial ischemia-reperfusion
(I/R) injury. Phosphorylated extracellular signal-
regulated kinase (p-ERK), a marker for painful
stimulation-induced neuronal activation, was used for
the investigation. After a forced treadmill exercise
(FTE), the number of p-ERK-expressing neurons
increased in the superficial dorsal horn of the I/R model
animals. Moreover, FTE evoked hydrogen peroxide
(H202) production in the I/R-injured heart, inducing
angina through TRPA1 activation on cardiac sensory
fibers. Notably, the treatment of a TEMPOL, a reactive
scavenger, or TRPA1l”’ mice
the FTE-induced p-ERK

expression in the dorsal horn. The production of H.Ox,

oxygen  species

successfully alleviated
a reactive oxygen species, through physical exercise

contributes to angina development following I/R. Hence,

our findings may be useful for understanding and

treating angina following revascularization therapy.
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Structural studies on cyanobacterial trimeric

Photosystem I-related protein complexes

Jiannan Li!, Noriyuki Hamaokal, Fumiaki Makino?, Akihiro Kawamoto?!, Yuxi
Lin3, Matthias Rdgner4, Marc M. Nowaczyk#*, Young-Ho Lee3, Keiichi Namba?,
Christoph Gerle>* & Genji Kurisul®
Keywords: Cryo-EM, Photosynthesis, Electron transfer

Oxygenic photosynthesis consists of light and dark
reactions, the former of which starts from photon
absorption and drives the photosynthetic electron
transport chain originating from water up to the final
electron carrier protein, ferredoxin! (Fd). Four large
membrane protein
Cytochrome (Cyt) bef3, Photosystem [+ (PSl), and
NADH-like complex 15> (NDH-1) operate in the electron

transport chain within the thylakoid membrane.

complexes, Photosystem |12,

Plastoquinone, plastocyanin (Pc), Cyt cs, and ferredoxin
act as mobile electron carriers to shuttle electrons
between these membrane complexes. These electron
carriers form transient complexes with their redox
partners. The electron transfer events should be
sequential, occur with a high degree of specificity and
in a kinetically efficient manner. In short, the rate of
electron transfer is key to maximum performance of the
complete electrochemical reaction. Intermolecular
molecules,

between

interaction  of  lipophilic  organic

plastoquinone  or quinone  analogs,

Photosystem Il and Cyt bsf have been well characterized

1 Institute for Protein Research, Osaka University, Japan

2 Graduate School of Frontier Biosciences, Osaka University, Japan

by kinetics and X-ray crystallography®. However, the
protein-protein interactions of water-soluble electron
carriers Pc and Fd with Cyt bef, PSI, and NDH-1 are
difficult to study due to the large molecular size of the
redox-dependent structures.

PSI executes a light-driven fast charge separation for
the transfer of electrons across the thylakoid membrane.
With a quantum efficiency of close to 100%, PSI is the
most efficient energy converter found in nature’. Using
excitation energy funneled to it by the surrounding
antenna pigments in the PSI reaction center, charge
separation takes place at a pair of chlorophyll
a/chlorophyll a” molecules referred to as P700. The
activated electron is then transferred through the
electron transfer chain (ETC), and relayed via the [4Fe-
48] clusters Fa and Fg to the downstream water-soluble
electron acceptor Fd at the stromal side. The strong
reductant Fd provides electrons to a variety of
downstream reactions such as production of NADPH,
nitrogen and sulfur assimilation, or fatty acid

desaturation. Oxidized P700 is subsequently reduced by

3 Research Center for Bioconvergence Analysis, Korea Basic Science Institute, South Korea

4 Faculty of Biology and Biotechnology, Ruhr University Bochum, Germany

5 RIKEN SPring-8 Center, Japan

™ christoph.gerle@riken.jp
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a luminal electron donor protein, Cyt cs or Pc, launching
the next round of electron transfer. Cyanobacterial PSI
is primarily a homotrimer, although monomeric or
tetrameric forms are present. Each PSI protomer
comprises up to 12 subunits that host more than 100
prosthetic groups, which make up a third of the total
mass of the complex®. The X-ray structure of trimeric
cyanobacterial PSI  from  Thermosynechococcus
elongatus (formerly Synechococcus elongatus) was
determined in 2001 at 2.5 A resolution (PDB 1D: 1JB0),
and in 2018 that from Synechocystis sp. PCC 6803 also
at 2.5 A resolution (PDB ID: 50Y0). Later, several
other PSI structures, including green plant-type PSI
complexed with light-harvesting chlorophyll proteins |
(LHCI), were revealed at a higher resolution by X-ray
crystallography and also by cryogenic electron
microscopy (cryo-EM); namely, PSI-LHCI from pea at
2.4 A (PDB ID: 7DKZ), PSI-LHCI-LHCII (PDB ID:
7D0J) from green algae, and two PSI-LHCI complexes
from a diatom at 2.38 and 2.4 A resolution (PDB IDs:
6LY5, 6L4U). After the resolution revolution® in cryo-
EM, two more cryo-EM structures of cyanobacterial
PSI at slightly higher resolution were published; namely
trimeric PSI from Halomicronema hongdechloris
C2206 at 2.35 A (PDB ID: 6KMW), and tetrameric PSI
from a heterocyst-forming Anabaena sp. PCC7120 at
2.37 A (PDB ID: 6K61).

To better understand the PSI-related transmembrane
electron transfer mechanism, various methods such as
co-crystallization or chemical cross-linking were
applied to PSI with its electron transfer partner(s).
Fd:PSI was crystallized in 2002, despite being a non-
covalent electron transfer complex. In 2018 our group
reported the first X-ray structure of an Fd:PSI complex
at 4.2 A resolution. The structure confirmed Fd-binding
sites on the stromal side of PSI, which were previously
suggested by site-directed mutagenesis and kinetic

analysis. In this Fd:PSI X-ray structure, gallium-
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substituted ferredoxin (Ga-Fd), whose protein structure
is identical to that of native Fd, was used to fix the redox
state of bound Fd to the oxidized form even when
illuminated by light. Recently, several non-covalent
electron transfer complex structures of PSI determined
by cryo-EM have been reported, such as PSI:Fd (PDB
ID: 7S3D), PSI-IsiA complex with bound flavodoxin
(PDB ID: 6KIF), and the triple complex of Pc:PSlI-
LHCI:Fd (PDB ID: 6YEZ). However, low local
resolution of bound mobile carrier proteins prevented a
detailed analysis at the residue level except for the
Pc:PSI-LHCI supercomplex at 2.74 A (PDB ID: 6Z00)
for the binding mode of the luminal electron donor Pc.
Despite extensive efforts'® to visualize the electron
transfer complex of PSI: Cyt cs, thus far neither X-ray
nor cryo-EM structure of the PSI:Cyt cs complex has
been reported.

Higher resolution structures of PSI together with its
electron donors and acceptors under a controlled redox
state are required to better understand the protein -
protein interactions involved in the electron relay
system.  Here, together with  thermodynamic
measurements on Fd binding to PSI, we describe the
structure of cyanobacterial PSI from
Thermosynechococcus elongatus BP-1 bound with its
electron transfer partners Fd and Cyt cs as analyzed by

single-particle cryo-EM at overall resolution of 1.97 A.
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analysing data and researching characteristics/action mechanisms systematically.
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