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Digital design, synthesis, and manufacturing of functional materials and reactors
Shengyang Tao*
Dalian University of Technology

In recent years, digital technologies such as artificial intelligence and automatic control have played a
significant role in compound design and synthesis, greatly accelerating the discovery and synthesis of new
compounds. Based on this, our research group has established a fully automated robotic chemical synthesis
platform and conducted a series of research on the intersection of digital technology and chemistry. We have
obtained potentially high-performance energetic molecules through intelligent molecular design, designed
iron-based electrocatalysts using high-throughput computation combined with graph neural networks, optimized
the synthesis formulations of pharmaceutical intermediates using big data obtained from high-throughput
experimental screening, rapidly optimized molecular synthesis processes using continuous flow synthesis
combined with multi-core Bayesian algorithms, and developed a series of structured reactors using digital design
and processing.
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Intrinsically Dynamic Covalent Poly(disulfide)s
Dahui Qu*
East China University of Science and Technology

The rise of supramolecular and dynamic covalent chemistry offers many approaches to the construction of
dynamic polymers and materials that can adapt, respond, repair, and recycle. Within this toolbox, the building
blocks based on 1,2-dithiolanes have become an important scaffold, featuring their reversible polymerization
mediated by dynamic covalent disulfide bonds and supramolecular noncovalent interactions tuned by molecular
engineering stratege, which enables a unique class of dynamic materials at the intersection of supramolecular
polymers and adaptable covalent networks. This presentation aims to explore the dynamic chemistry of
1,2-dithiolanes as a versatile structural unit for the design of intrinsically dynamic covalent materials.

RASTRARTY: k4l
ESIPT-Inspired Dual-Mode Photoswitches with Fast Molecular Isomerization in the Solid State
Yahui Chen,Xiaoqiang Chen*

Shenzhen University

Photoswitchable materials have attracted considerable attention in various fields. Developing excellent solid
state dual-mode photoswitches is an important but challenging task. Herein, we propose a new strategy to
construct an excited-state intramolecular proton transfer (ESIPT) inspired photoswitch (DiAH-pht) that possesses
aggregation-induced emission (AIE) features and displays a fast molecular isomerization process characterized by
dual-mode behavior in the solid state. Mechanistic studies indicate that introduction of a bulky group can create a
folded molecular conformation that provides adequate volume to facilitate photoisomerization and the enhanced
ESIPT effect can boost the isomerization process. The feasibility of our strategy was further demonstrated by the
activated photoisomerization performance of the Schiff base derivatives. Furthermore, DiAH-pht shows good

performance in the fields of dual-mode information encryption and high-density data storage.
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4D printing liquid crystal elastomer soft robots and light-controlled movement behavior
Yanlei Yu* ,Feng Pan,Yanfu Tang,Lang Qin
Fudan University, China

Soft robots achieve lifelike mechanical intelligence by mimicking the asymmetric contraction of muscles,
playing an irreplaceable role in specific applications such as wearable devices and exploration in extreme
environments. Liquid crystal elastomers (LCE) combine the entropic elasticity of polymer networks with the
anisotropy of liquid crystals, capable of reversible deformation under external stimuli such as heat and light. By
controlling the gradient orientation of mesogens, gradient deformation can be achieved, thereby imitating the
asymmetric contraction of muscles to construct soft robots. In the manufacturing technology of LCE, 4D printing
can program liquid crystal orientation while designing structures through the application of shear forces. However,
due to the uniform shear action within the nozzle during printing, achieving gradient orientation poses a challenge.
In this report, we present a new strategy for constructing gradient deformation LCE soft robots based on exterior
nozzle tip shearing and progressive printing. First, on the basis of the interior nozzle shearing, we introduced the
non-uniform exterior nozzle tip shearing to induce the mesogens forming gradient orientation in the thickness
direction, achieving large curvature bending deformation. Further imitating the alternating arrangement of
caterpillar’s muscle fibers and exoskeleton, we constructed a hinged soft robot through multi-material 4D printing
and achieved multi-mode motion via photodeformation. Secondly, we introduced local orientation changes in LCE
by combining interior nozzle shearing and progressive printing, controlling the spatial distribution of shrinkage to
achieve gradient deformation. Further, by simulating the annular arrangement of the pupil sphincter muscle
through 4D printing, we managed a gradient reduction in mesogens alignment from the inside out, achieving a
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light-controlled adaptive flattening contraction similar to an iris. This work provides new insights into 4D printing
LCE soft robots.

Supramolecular delivery of hydrogen sulfide
Yin Wang*
Shanghai Jiao Tong University

Hydrogen sulfide (H2S) is the third gasotransmitter, which plays a vital role in many biological processes. It
has been unraveled that the therapeutic effect is highly dependent on its concentration. In this regard, on-demand
delivery of H,S is of great importance. In the presentation, we will introduce the supramolecular delivery
strategies developed in our lab. By these, we could not only transport H»S to the lesion site, but also tune the
release rate through the modulation of nanocarriers' morphologies. Both in vitro and in vivo studies demonstrated
that H,S-based gas therapy or H,S synergized combination therapy had a satisfactory therapeutic outcome for
disease treatment. We would like to highlight in the presentation that our recent contribution on supramolecular
delivery of H,S by biomineralized nanocarriers from natural materials such as protein.
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DNA Supramolecular Hydrogels
Dongsheng Liu*
Tsinghua University

Based on the excellent rigidity of DNA duplexes, we designed and prepared kinds of pure DNA
supramolecular hydrogels, which possess an ‘all-rigid’ molecular network. Based on experimental results and
theoretical studies, we also demonstrate these hydrogels have extraordinary permeability of macromolecules such
as proteins. Due to their supramolecular nature, these hydrogels also retain extraordinary self-healing and
fast-responding thixotropic properties, which make them injectable and writable.

Holding all these advantages, the DNA supramolecular hydrogels are excellent mimics of extra-cellular
matrix (ECM). We will show its application in server spinal-cord injury repairing, where implanted stem cells
only respond to in-situ signals generated by the injured animals.

Through DNA sequence design, we enabled the univariant mechanical strength of materials based on DNA
supramolecular hydrogel platform, and demonstrate that ‘Univariate mechanical strength does not influence

neural progenitor cell fate in 3D matrix’ for the first time.

RETHHR: NIk
Biomolecule-targeted functional dyes for imaging and therapy
Beidou Feng,Li Zhong,Hua Zhang*
Henan Normal University

Mitochondria are the center of energy metabolism and cell death regulation in cells, playing a crucial role in
the regulation of cell survival and death. Therefore, by targeting mitochondria and modulating the expression of
relevant active substances, triggering mitochondrial dysfunction and thus inducing cell death, it may become an
effective strategy for the treatment of cancer. Based on this, this work developed a targeted photo-sensitizing dye
PAT-Cy-I for hypoxic tumor treatment that is specific to mtDNA. PAT-Cy-I accumulates in mitochondria through
insertion of mtDNA and causes mtDNA destabilisation via PDT, leading to mitochondrial dysfunction and
subsequent cell death. UV absorption and circular dichroism spectra show good binding of PAT-Cy-I to mtDNA.
Solution and cellular experiments verified that PAT-Cy-I was capable of generating large amounts of ROS as well
as inducing mtDNA damage under both hypoxia and normoxia. Tumour therapy experiments in mice showed that
PAT-Cy-I was able to generate large amounts of ROS and inhibit tumour growth under specific light exposure. In
conclusion, the present work provides a targeted photosensitive dye, which is capable of target binding to mtDNA
to achieve in situ induction of mitochondrial dysfunction, and is an effective tool for cancer therapy.

AR R
From Fluorescent Probes to Phototherapy
Juyoung Yoon*
Ewha Womans University

The development of fluorescent probes for various analytes has been actively pursued by chemists. Since
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their inception, these efforts have led to many new sensors that have found wide applications in the fields of

chemistry, biology, environmental science, and physiology.

Recently, a near-infrared two-photon fluorescent probe was developed to not only specially image
carboxylesterase (CE) activity in vivo and in situ but also target orthotopic liver tumor after systemic
administration. 1

On the other hand, photodynamic therapy (PDT) and photothermal therapy (PTT) have attracted
considerable interest as a noninvasive treatment method.2 ~ We devised a novel molecular design approach to
create heavy-atom-free photosensitizers for thionapthalimides.3 The in vivo specific binding
between albumin and PcS, arising from the disassembly of injected NanoPcS, was also  confirmed using an
inducible transgenic mouse system.4 We recently reported a viscosity-sensitive, endoplasmic
reticulum (ER)-targeting fluorescent probe, ER-ZS, which can monitor ER stress-induced  viscosity changes
in real time. ER-ZS is also an excellent anti-hypoxia type I photosensitizer that activates tumor cell pyroptosis
by damaging the ER  pathway.5

Photodynamic antibacterial therapy is regarded as an innovative and promising antibacterial approach due
to its minor side  effects and lack of drug resistance.6 Recently, we suggested that reactive differences may pave
a general way to  design selective photodynamic agents for ablating Gram-positive  bacteria-infected
diseases.7

1. Wu, X.;  Wang, R.; Qi, S.; Kwon, N.; Han, J.; Kim, H.; Li, H.; Yu, F.; Yoon, J. Angew. Chem. Int. Ed.
2021, 60, 15418-15425.

2. Pham, T. C.; Nguyen, V.-N.; Choi, Y.; Lee, S.; Yoon, J. Chem. Rev. 2021, 121, 13454-13619.

3. Nguyen, V.-N.; Qi, S.; Kim, S.; Kwon, N.; Kim, G.; Yim, Y.; Park, S.; Yoon, J.J. Am. Chem. Soc.
2019, 141, 16243-16248.

4.Li, X.; Yu, S.; Lee, Y.; Guo, T.;  Kwon, N.; Lee, D.; Yeom, S. C.; Cho, Y.; Kim, G.; Huang, J.-D.; Choi,
S.;  Nam, K. T.; Yoon, J. J. Am. Chem. Soc. 2019, 141, 1366-1372.

5. Zeng, S.; Wang, Y.; Chen, C.; Kim, H.; Liu, X.; Jiang, M.; Yu, Y.; Kafuti, Y. S.; Chen, Q.; Wang, J.;
Peng, X.; Li, H.; Yoon, J. Angew. Chem. Int. Ed. 2024, 63, ¢202316487.

6. Kim, H.; Lee, Y. R.; Jeong, H.; Lee, J.; Wu, X.;  Li, H.; Yoon, J. Smart Molecules 2023, 1, €20220010.

7. Wu, X.; Yang, M.; Kim, J. S.; Wang, R.; Kim, G.; Ha, J.; Kim, H.; Cho, Y.; Nam, K. T.; Yoon, J.

Angew. Chem. Int. Ed. 2022, 61, €202200808.
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Precise Theranostic Technology for Diseases Based on Small Molecular Probes
Fabiao Yu*
Hainan Medical University
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There are urgent demands that targeting anti-tumor drugs with reliable efficacy and clear pharmacokinetics
for non-small-cell lung cancer (NSCLC) therapy. We designed and synthesized an active tumor-targeting prodrug
for the precision therapy of NSCLC. The prodrug polyamine analog Gefitinib (PPG) was derived from the
conjugation between a tumor-targeting ligand polyamine analog (PA) and an epidermal growth factor receptor
tyrosine kinase inhibitor Gefitinib via a cleavable disulfide linker. Furthermore, the integration of the near-infrared
azo-BODIPY fluorophore into the structure of the prodrug PPG yielded an activatable fluorescent theranostics
(TPG), which could be used to monitor the in real-time delivery of prodrug PPG and initiate precise medicine in
vivo. PPG efficiently delivered the anti-tumor drug to cancer cells. We provided a new evidence that the
tumor-targeting PA ligand could inhibit the Akt pathway in H1650 cells, and had a synergistic effect with
Gefitinib for anticancer efficacy. The in vivo results on nude mice bearing tumors of NSCLC cell lines
demonstrated that PPG could target tumor lesions and had the expected therapeutic effects. Finally, we used TPG
for fluorescent labeling of transbronchial lung biopsy (TBLB) specimens. Our work had identified that PPG could
be effectively used for the treatment of Gefitinib-resistance NSCLC in cells and in mice models. The theranostic

TPG emerged as a promising fluorescent imaging tool for the application in the therapy and diagnosis of NSCLC.
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AR Ok
Chemical signals-triggered dynamic self-assembly of molecular hydrogels
F 3
HRE TR

Supramolecular self-assembly is ubiquitous in nature and is usually dictated by complex biochemical signals,
giving rise to various spatiotemporally controlled supramolecular structures that underpin many vital biological
functionalities. In this context, the development of synthetic counterparts would not only accelerate the
development of new smart molecular materials but also further our understanding of the self-assembly process in
living systems. In recent years, we have realized spatiotemporal control over the self-assembly of molecular
hydrogels using chemical reactions. First, a hydrazone-based molecular hydrogel system has been developed, by
which spatially controlled molecular hydrogels have been achieved by controlling the distribution of catalysts.
This methodology has also been extended to the case of living cells, leading to intracellular self-assembly of the
hydrogel that significantly influences the fate of the cell. Second, chemically fueled dissipative self-assembly of
molecular hydrogels has been constructed, resulting in out-of-equilibrium hydrogels bearing time-dependent
structures and properties. These efforts may not only contribute to the development of new lifelike smart

molecular materials.
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[5] Wang Y., Versluis F., Oldenhof S., Lakshminarayanan V., Zhang K., Wang Y., Wang J., Eclkema R.*,
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AT KR
Development of gas signaling molecular donors based on molecular fluorescent probes
Yang Zhou*
Hainan University

Nitric oxide (NO) and nitroxyl (HNO) have unique chemical, biochemical, and pharmacological activities.
Due to their instability, it is necessary to use NO and HNO donor compounds to achieve in situ release of NO and
HNO. Therefore, NO and HNO donor molecules play an extremely critical role in the current chemical, biological,
and physiological activities and clinical studies of NO and HNO. Currently, the NO and HNO release cannot be
monitored in situ. Herein, we have developed a series of functional donor molecules that can be used to release
NO and HNO under physiological conditions. They can efficiently release NO or HNO and fluorescent probes
simultaneously, specifically, these fluorescent probes can be used to successfully monitor NO and HNO in situ.

(1) Guo, Q.; Wu, Y.; Zhang, L.; Qin, Y.; Bao, J.; Feng, Y.; Liu, Y.; Zhou, Y. Real-time visualization of
efficient Nitroxyl (HNO) releasing using fluorescence technique. Sens. Actuators B Chem. 2022, 369, 132309.

(2) Guo, Q.; Qian, X.; Chen, J.; Wu, Y.; Fu, K.; Sun, Z.; Zheng, Z.; Liu, Y.; Zhou, Y. Synthesis and nitroxyl
(HNO) donating properties of benzoxadiazole-based Piloty's acids. Nitric Oxide 2023, 136-137, 24-32.

(3) Shang, J.; Cui, Y.; Wu, P; Chi, W.; Yu, P.; Fu, K.; Phillips, D. L.; Sun, Z.; Liu, Y.; Du, L.; Zhou, Y.
AlEgen-caged ultrafast photochemical delivery and visualization of nitric oxide. Sens. Actuators B Chem. 2024,
405, 135287.

(4) Shang, J.; Cui, Y.; Wu, P; Yu, P.; Fu, K.; Du, L.; Sun, Z.; Liu, Y.; Phillips, D. L.; Zhou, Y. Ultrafast
photoactivated nitric oxide release with a pyrene fluorescence probe. Sens. Actuators B Chem. 2024, 402, 135053.

(5) Zhou, Y.; Chen, J.; Cui, Y.; Tang, L.; Wu, P; Yu, P; Fu, K.; Sun, Z.; Liu, Y. Azobenzene-based
colorimetric and fluorometric chemosensor for nitroxyl releasing. Nitric Oxide 2024, 145, 49-56.
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An Innovative High-Performance, Ultra-Stretchable, and Flexible Moist-Electric Hydrogel Initiated by
LM-MMt
Xingyue Lin,xiubin Xu,Xu Wu*
Guangzhou University

Air humidity is a huge and sustainable energy source that can be used continuously, unlike solar energy and
wind energy. However, the previous technologies for collecting energy from air humidity were either greatly
influenced by humidity or required unique material synthesis or processing, which hindered the large-scale
application and popularization of energy technologies. Here, we have successfully created a unique gel material
with simple preparation and sustainable power supply in various humidity environments by mixing highly
conductive gallium-indium alloy with montmorillonite with high water absorption capacity to induce acrylamide
organic gel. We evenly disperse the gallium-indium alloy in montmorillonite through simple mechanical stirring,
and the dispersed powder has a good initiating effect that can rapidly polymerize acrylamide organic gel at room
temperature. The good conductivity of gallium-indium alloy effectively reduces the resistance of organic gel,
while the layered structure of montmorillonite provides a channel for rapid ion transport. At the same time,
acrylamide organic gel has excellent moisture absorption and water retention properties, which can spontaneously
adsorb moisture from the air and maintain the internal moisture gradient, thus achieving stable power output in a
wide range of environments. Due to the synergistic effect of significant asymmetric moisture absorption capacity
and rapid ion transport capacity in the ionic hydrogel network, a single 0.25 cm? LM-MMT organic gel unit can
continuously generate direct current, with an open-circuit voltage of 1.02 V, duration exceeding 1400 hours,
short-circuit current density of 1mA cm—2, and a power density up to 70uW cm—2. The LM-MMT gel generator
is flexible, sustainable, biocompatible, and environmentally friendly, and can obtain electricity from humid
airflows in nature and industry (such as wind, breathing, and sweat). It can also be used in wearable and
miniaturized power devices to directly drive many commercial electronic products, including electronic ink
screens, metal electrodeposition devices, and LED arrays (as we will demonstrate later). Organic hydrogels have
the characteristics of environmental protection, easy scaling-up, and high power output, opening a new
perspective for developing green, multifunctional, and efficient power sources for the Internet of Things and

wearable electronic products.

AR Nk
Regulation of excited state and enhancement of dye function
Yafu Wang*
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Henan Normal University

Photosensitive dye is one of the key factors to regulate the efficacy of photodynamic therapy (PDT), the
structure design and function strengthening have become the research focus at home and abroad. However, most
of the existing photosensitive dyes still have some limitations in tumor cell lethality and efficacy monitoring,
which greatly limits the clinical therapeutic efficacy. In view of this, based on the biological characteristics of
mitochondrial DNA (mtDNA), which is easy to damage, sensitive, and can indicate the process of apoptosis [1, 2],
this work takes mtDNA as the target and constructs a series of mtDNA target photosensitive dyes (DSs) through
the molecular excited state regulation strategy. It is expected to improve tumor lethality by rapidly inducing
mtDNA damage, and adjust treatment process with accurate feedback based on real-time monitoring of mtDNA
damage, so as to maximize therapeutic efficacy. In this work, through a series of optical and biological properties
tests, the dye molecule DSs can be highly bound to DNA through small grooves based on a special conjugated
structure. At the same time, the molecular conformation changes significantly, which causes changes in the
distribution and transfer of electrons within the molecule, triggering obvious fluorescence signals, and realizing
specific and highly sensitive monitoring of mtDNA damage. In addition, the introduction of heavy atoms in the
dye molecules enables them to induce photodynamic therapy when activated by light and exhibit high tumor cell
lethality. Based on the above characteristics, further verified by living tumor model, dye molecules have high
tumor cell lethality, and can monitor and feedback their PDT process in real-time to adjust relevant therapeutic

parameters, and successfully achieve efficient treatment of living tumors.
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Fluorescent chemosensors and imaging agents
Tony James*
University of Bath

Sensors and imaging agents can be used to monitor analytes within physiological, environmental, and
industrial scenarios. The interactions between the “chemosensor” and an analyte of choice occurs on a molecular
level and as such gathering and processing the information is challenging. Therefore, I will outline the trials and
challenges encountered in the development of several robust chemical molecular sensors “chemosensors” able to
detect such analytes selectively and signal or map their concentration in a biological or environmental scenario.
During the talk you will be introduced to a variety of fluorescent probes designed for diols (D-glucose), and redox
imbalance. With the goal being the development of chemosensors capable of determining the concentration (and
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location) of a target species in any medium. Particular attention will be paid to the underlying chemistry
associated with the construction of practical chemosensors for both sensing and imaging applications.

=

AT TR
Publishing with Wiley Chemistry Journals
Juan Jin*
Wiley

The speaker will introduce in-house Wiley chemistry journals, including Angewandte Chemie, a journal of
the German Chemical Society (GDCh), and journals published on behalf of Chemistry Europe and Asian
Chemical Editorial Society (ACES). The main focus will be the recent developments at Angewandte Chemie,
which would make Angewandte Chemie an inclusive home for excellent chemistry. Some practical tips on
scientific writing and publishing from the aspect of editors will also be covered. some practical tips will be given
on how to avoid ethical problems, how to select an appropriate journal, what aspects of preparation and
presentation to focus on from an editor's and referee's perspective, and hints for increasing the discoverability of
your paper after publication.
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Multifunctional Sensing Systems for the Effective Detection of Bacteria
Kai-Cheng Yan',Tony D. James*!,A. Toby A. Jenkins',Xiao-Peng He? Yuan Wang?,Wei-Na Wu?,Zhi-Hong Xu*
1. University of Bath
2. East China University of Science and Technology
3. Henan Polytechnic University
4. Xuchang University

As a major pathogen, bacteria have caused significant threats to human health, and as such has been a major
biological target for therapeutics over the past several decades. In the area of chemistry, biochemistry, chemical
biology, and biomedicine, fluorescence spectroscopy using advanced fluorescence chemosensors has enabled the
detection, sensing, and treatment of a wide range diseases including cancer, inflammation, neurodegenerative

diseases, etc., for understanding of disease processes and the development of new therapeutics. The use of
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long-wavelength or even NIR fluorophores for fluorescence based chemosensors is of particular significance since
it enables several advantages including effective penetration through tissues, minimal interference from
background fluorescence, lowered tissue damage etc. As such clinic-based use for in situ evaluation is particularly
adventitious. Herein, I will introduce several recent examples including long-wavelength red-emitting
fluorophores to construct smart sensors for detecting nitroreductase (NTR) in a wide range of bacteria. As well as,
the construction of a novel ferrocene-chalcone-based molecular probe enabling the detection of Carboxylesterases
(CEs) in bacteria. Finally, a green-emitting indene-chalcone-based fluorescent “turn-on” probe and a
merocyanine-based probe will be introduced for the detection of CEs in planktonic form and also in chronic
biofilms.
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Targeted peptide-functionalized reduction-responsive polyamide amine as vaccine adjuvants against
Streptococcus pneumoniae infections
Hangeri Liang,Xiao-Yan Yang,Sha Li*
Department of Bioengineering,Zunyi Medical University

The iron uptake ABC transporter proteins PiaA and PiuA have been reported as candidate protein antigens
for Streptococcus pneumoniae vaccines. However, protein vaccines alone suffer from weak immunogenicity and
limited level of immune response elicited. Therefore, we designed a reduction-responsive cationic polymer:
bisulfide-bonded polyamide amine (PAA) and modified 30 amino acids at the C-terminal end of the
peptide-Clostridium perfringens enterotoxin protein (CPE30) at the end of the polymer by an amide reaction, to
obtain the cationic polymer PAA-CPE30, which has the function of targeting the antigen-presenting cells (M-cells)
in the mucosal tissues.PAA- CPE30 was used as an adjuvant, and the fusion protein PiuA-PiaA was used as an
antigen to prepare the Streptococcus pneumoniae protein vaccine PAA-CPE30@PiuA-PiaA by electrostatic
interactions. The level and type of antigen-specific immune response induced by this vaccine preparation in mice
immunised by nasal drops, as well as the immune protective effect against Streptococcus pneumoniae in the
attacking mice, were further investigated. The results showed that in the presence of the vaccine adjuvant
PAA-CPE30, the protein antigen PiuA-PiaA induced stronger antigen-specific humoral and cellular immune
responses, and induced stronger resistance to bacterial infection. Mechanistic studies revealed that the vaccine
adjuvant PAA-CPE30 prolonged the retention time of the vaccine in the nasal cavity, promoted the uptake
efficiency of antigenic proteins by antigen-presenting cells, and mediated the lysosomal escape of antigenic
proteins, which may be the mechanisms by which the vaccine adjuvant enhances the immune effect.
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Synthesis and application of boronic acid-based fluorescent probes for selective detection of glucose in vivo

Kai Wang 1, Lijuan Ren 1, Tony D. James 2,* Qingqgiang Yao 1,*

1 School of Pharmaceutical Sciences, Shandong First Medical University, Jinan, Shandong, China

2 Department of Chemistry, University of Bath, Bath, U.K., BA2 7AY

Glucose homeostasis is one of the most important research areas in life sciences. In the field of molecular
recognition, there is an urgent need to develop a molecular probe with high selectivity, high sensitivity and
reversible recognition for glucose to dynamically track changes in glucose levels and elucidate their regulation in
complex metabolic networks with spatiotemporal resolution.

To crack this hard nut, we designed and synthesized reversible recognition mechanism-based boronic acid
probes Mc-CDBA and Ca-CDBA for glucose: First, the water-soluble group cyano (-CN) was introduced on the
para-position of phenylboronic acid in the prototype PDBA to improve the biocompatibility of the molecular
probe. At the same time, the pKa of the probe is decreased due to the electron-absorbing induction effect of -CN,
and the affinity for glucose is improved. Secondly, by introducing conjugated effect groups methoxyl (-COOCH3)
and carboxyl (-COOH) at the  position of anthracene in PDBA (Aex/em = 370/423 nm), the overall conjugation
degree of the molecule is increased, and the fluorescence of the probe is redshifted (Mc-CDBA, Aex/em = 393/457
nm; Ca-CDBA, Aex/em = 382/438 nm), successfully applied the probe to multi-dimensional imaging of cells and
zebrafish at the same time, providing a technical tool for clinical medical research on glucose homeostasis in vivo
and the study and diagnosis of metabolic diseases.

References:

[1] Wang K. et al. J. Am. Chem. Soc., 2023, 145: 8408.

[2] Wang K. et al. ACS Sensors, 2021, 6: 1543.
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Addressing Optical Imaging Challenges for Biomedical Research
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Molecular optical imaging plays a crucial role in biology and medicine. However, the strong tissue
autofluorescence and shallow tissue penetration of optical imaging compromise not only its sensitivity and
specificity but also limit its clinical translation. In this talk, I will introduce our approaches (molecular afterglow
imaging and artificial urinary biomarkers) to tackle these challenges. First, I will introduce molecular afterglow
probes with long-lasting luminescence after cessation of electromagnetic irradiation by light, ultrasound, or X-ray.
Due to the elimination of real-time light excitation, molecular afterglow probes have a signal-to-background ratio
more than two orders of magnitude higher than NIR fluorescence, allowing for sensitive detection of tiny
peritoneal metastatic tumors and monitoring therapeutic outcomes. Second, I will discuss how to design
renal-clearable optical probes as artificial urinary biomarkers for the early diagnosis of acute kidney injury and
allograft rejection as well as the profiling of tumor immune microenviroment. Molecular renal probes (MRPs) can
specifically activate their NIR fluorescence/chemiluminescence signals toward the biomarkers of interest,
followed by rapid renal clearance for urine tests. MRPs can thus act as artificial urinary biomarkers to bypass the
tissue penetration issue of optical imaging, permitting optical urinalysis that outperforms typical
clinical/preclinical assays. These studies provide the basis for an entirely new class of molecular optical probes
with ultrahigh sensitivity and high translational potential for disease diagnosis and prognosis.
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Direct Synthesis of Two-Dimensional Metal Chalcogenides

Through Molecular Preorganization

Veronika Brune, Fabian Hartl, Thomas Fischer and Sanjay Mathur*
Chair, Inorganic and Materials Chemistry
University of Cologne, Greinstrasse 6, D-50939 Cologne, Germany
E-mail: sanjay.mathur@uni-koeln.de

Two-dimensional materials are of substantial interest, due to their unique fundamental characteristics (e.g.,
non-symmetric conductivity) and the possibility of large-scale processability. Recent progress in the synthesis of
two-dimensional (2D) materials has embraced precursor-based methodologies, offering a transformative approach
to material fabrication. Notably, the utilization of specific precursors plays a pivotal role in engineering tailored
2D materials. For instance, the controlled manipulation of two bismuth alkyl thiolates, Bi(SR)3, differing only in
alkyl substituents (-But versus -Pri), has demonstrated their efficacy as single-source precursors in the chemical
vapor deposition (CVD) process. These precursors efficiently supply both Bi and S for the fabrication of targeted
2D structures without the need of any carrier gas or co-reactants.

Moreover, the direct synthesis of tin monoselenide (SnSe) and tin diselenide (SnSe2) materials has been achieved
through the thermolysis of molecular compounds utilizing a novel class of seleno-ligands. These advancements
underscore the precision and versatility of precursor-driven techniques in harnessing the “power of synthesis” for
controlling the layer thickness, crystal structure, and elemental composition, thereby enabling the development of
diverse 2D materials. This talk will address the chemically controlled synthesis of 2DMs and demonstrate their

superior performance in electrocatalysis, and sensing applications.
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Interface Engineering of Conductive Polymer Composite for Wearable Electronics
Xi Yao
City University of Hong Kong

The application of wearable technologies in personalized health management and medical treatment has
attracted significant attention. The rapid progress of personalized health management generates new demands on
the multifunctionality of wearable devices, for example, to maintain function under large and frequent
deformations when the device is equipped on the human body and to monitor diverse physiological parameters
simultaneously with minimum energy supply. To address the abovementioned challenges, our lab has developed a
series of polymer composites with well-controlled mechanoelectrical properties and surface properties, making
them feasible to be mounted with electronic components for the manufacturing of conformable circuits to be used

as artificial skins or on-skin electronics.

Data-Driven Design of Functional Fluorescent Dyes
Weijie Chi!,*
!'School of Chemistry and Chemical Engineering, Hainan University, 58 Renmin Avenue, Haikou 570228
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Fluorescent probe imaging technology has been widely applied in fields such as biology, medicine, chemistry, and
environmental science due to its fast recognition rate, high sensitivity, high selectivity, and biocompatibility.
Developing methods for predicting dye properties and constructing molecular design strategies for dyes plays a
crucial role in advancing functional fluorescent dyes. Computational chemistry combined with machine learning
algorithms has become an effective tool for predicting dye properties and designing dye molecular structures.
Using density functional theory calculations, they have developed theoretical descriptors for predicting dye
quantum yield[1], spontaneous blinking properties[2], and viscosity response. Additionally, they have proposed
the fluorescence quenching mechanism and molecular design strategies for bioorthogonal tetrazine dyes.
Employing deep learning methods, they have presented intelligent models for predicting the photophysical
properties of mono-benzene ring fluorophores and near-infrared II cyanine dyes. These findings provide new

insights and a theoretical foundation for the development of efficient fluorophores.
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