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Registration & Mounting of Posters (Atrium)

9:30 ami 10:00 am

Opening Ceremony (LTA)

10:00ami 11:00am

Keynote Lecture (LTA)
The Ligand Matters: Unusual Strategies Toward the
Design of BororDoped Molecules and Emissive Materials
By Professor Robert J. Gilliard, Jr.
Department of Chemistry
Massachusetts Institute of Technology, USA

11:00ami 11:30am

Group Photo-taking (LTA) and
Tea Reception (outside LTB & LTC)
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Postgraduate Student Oral Presentation 1 (LTA)
Mechanical achiral chiral switching of a co
conformationally flexible [2]catenane
By YAO Yueliang, Hong Kong University
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Enantioselective ZnCatalyzed Hydrophosphinylation of
Nitrones: An Efficient App
Hydroxyamino-Phosphine Oxides

By LUO Shihui, Hong Kong Baptist University

12:10pmi 12:30pm

Postgraduate Student Oral Presentation 3 (LTA)
Reactivity of A Hexaaryldiboron(6) Dianion as Boryl
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By LI Shuchang, City University of Hong Kong
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Lunch
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for Cancer Therapies
By YUAN Dingdong, The Chinese University of Hong Kot

3:55pmi 4:15pm

Postgraduate Student Oral Presentation 6 (LTA)
Borenium Catalyzed Chainwalking
By ZHU Zheng, The Hong Kong University of Science
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4:15pmi 4:45pm
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Keynote Lecture

The Ligand Matters: Unusual Strategies Toward the
Design of BororDoped Molecules and Emissive Materials

ProfessorRobert J. Gilliard, Jr.
Department of Chemistry
Massachusetts Institute of Technology
USA

Abstract

Boron, an element that attracts substantial interest from organic and inorganic chemists, has been
extensively used in Lewis acidediated catalysis, borylation chemistry for pharmaceutical
development, smatholecule activation, the development of nowegents, and as components

of luminescent molecular materials and devices. Its widespread use across multiple subfields of
chemistry stems from its metalloid characteristics, possessing properties of both metals and non
metals. Bororcontaining heterocycte have been of particular interest to the scientific
community; of which, neutral boron(ltipcorporated polycyclic molecules are among the most
studied. Understanding their redox transformations is important for applications which rely on
electron trangr and charge transport (e.g., organic lightitting diodes, fielekffect transistors,
chemical sensors). While relevant redox species can often be electrochemically observed, it
remains challenging to isolate and characterize boracycles where the oten and/or
polycyclic skeleton feature an unpaired electron and/or charge. Our laboratory has pioneered the
use of liganebased coordination chemistry approaches toward the design of new types of
boracyclic cations, anions, and radicals. Throughouttodiies we have begun to extract redox
statespecific structurdunction trends, and it is now possible to taitvake unusually bonded
boracycles with unique spin properties, reactivity, and photophysical properties. This lecture will
cover our work on nal chemical synthons such as diazoborane, borafluorene anions,
diborapentacene dianions, as well as recent results on the first examples of dicationic versions of
Schlenkdéds and Thielebs hydrocarbons. The |l ectu
borenium ions as emissive materials, including an explanation of the distinct optical transitions
that lead to thermochromism and luminescence.

Keynote Lecture



Keynote Speaker Biography)

o

ProfessorRobert J. Gilliard, Jr.

Prof. Robert J. Gilliard, Jr. is the Novartis Professor of Chemistry at the Massachusetts Institute

of Technology (MIT). Prior to joining MIT, he was a member of the faculty at the University of
Virginia. He obtained hi slemboaUtiversitpwhéreshedasgnr ee i n
undergraduate researcher in the laboratory of Prof. Rhett C. Smith. He earned his doctorate in
chemistry at The University of Georgia with Prof. Gregory H. Robinson. Gilliard was a Merck
Postdoctoral Fellow and a Ford Falation Postdoctoral Fellow where he completed his studies

working jointly at the Swiss Federal Institute of Technology (ETH Zirich) with Prof. Hansjorg
Gritzmacher and at Case Western Reserve University with Prof. John Protasiewicz. Gilliard is
currently an associate editor at thlwurnal of the American Chemical Socieltyas served on

editorial advisory board oAngewandte Chem and is currently on the advisory board of

Chemical Scieng&€hemical Communication€hemistryEuropeChem Catalysisandinorganic

Chemistry His awards and honors includehemical and Engineering Newalented 12 Scholar,

Research Corporation for Science Advancement Scialog Collaborative Innovation Award,
National Science Foundation CAREER Award, Alfred P. Sloan Research Fellow,
OrganometallicsDistinguished Author Award, Beckman Young Investigator Award, Packard
Fellowship for Science and Engineering, Lloyd N. Ferguson Award for Excellence in Research,

ACS Harry Gray Award for Creative Work in Inorganic Chemistry, Presidential Eatger

Award f or Scientists and Engineer s, and a NIH Ma



Oral Presentation Session

The Keynote Lecture and Oral Presentation Session will be held in the Citibank Lecture
Theater (LFA), the Hong Kong University of Science and Technology. Each university
will nominate one postgraduate student representative to give-rainie oral
presetation, followed by a Bninute questiorandanswer session. Students should use
the computer system (a windows PC) in the Citibank Lecture Theatek)LT

Poster Presentation Session

The poster session will be held in the Hong Kong Jockey Club Atrium, the Hong Kong
University of Science and Technology. Posters will be displayed throughout the
Symposium. Poster presenters are required to mount their posters before 9:30am using
mountingmaterials provided at the venue, and dismount their poster by 17:30, after the
closing ceremony of the Symposium. Posters not dismounted after 17:30 will be disposed.
No onsite poster delivery service will be entertained.

The size of each poster board measures 1390 mm (H) x 980 mm (W). Poster presenters
are suggested to prepare posters with A0 size.

Each postgraduate student can only be the presenting author of one poster but they may
be listed as a ecauthor in other posters. Posters will be categorized into the following
three major subject areas:

(1) Analytical, Biological, and Environmental Chemistry (AnaBioEnv)
(2) Inorganic and Organic Chemistry (InoOrg)
(3) Materials and Physical Chemistry (MatPhy)

The Best Oral and Poster Presenter Awards

The best oral presenters and poster presenters from the three categories will be selected
by a panel of judges made up of representatives from six universities. The awards will be
presented during the closing ceremony of the Symposium. The award cedifcat

prizes will be delivered to corresponding institutional representatives after the
Symposium.

Abstract Book

Participants will receive the abstract book in PDF through email. Printed abstract book
will not be provided



Lunch Arrangement

A set lunch has been arranged for faculty members in UniBistro, G/F Lo Ka Chung
University Center, HKUST. There will be supporting staff giving directions to the venue.

For other attendees, there are several catering outlets on campus:

- 1/F, Academic Building: American Diner, Hungry Korean, Passione

- G/F, Academic Building: China Garden, Starbucks Coffee

- LG1, Academic Building: Can.teen Il

-LG5, Academic Building: Mc Donal dos

-LG7, Academic Building: Gol d Rice Bowl, A
Sandwich, TamJai SamGor

Driving to HKUST

Faculty members who wish to drive to HKUST could send the names, mobile phone
number and vehicle registration number via institutional representatives to Mr. Ming
Chow by email (ccming@ust.edu.hk) on or before 20 March 2025 (Thursday).

Campus Map: Atrium and LTA

China Garden

(Chinese Restaurant)

Lee Shau Kee Library ‘
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Mechanical achiral-chiral switching of a ceconformationally flexible [2]catenane
Yueliang YaoandHo Yu Au-Yeung*
Department of Chemistry, The University of Hong Kong, Hong Kong, P. R. China
Email: hoyuay@hku.hk

Abstract

The ability of catenanbased receptors to undergo lasgaplitude structural adaptation via low
energyco-conformationaimotions represents a unique mechanism to achieve selective and strong
guest bindind.In this work, a heteroditopico-conformationally flexiblg2]catenandor selective
copper(l)cationor sulfatearion bindingis describedThe interlocked macrocycles in the catenane
host can freely rotate and flip, and as such can easily adjustdtsnéormation to fit for the ionic
guests of oppsite charge, different geometry and binding stoichiometry. Binding of the copper(l)
cation and sulfate anion is strong, and respectively induces an achiral and eboafarmation of

the catenane host, thereby renderinis work asa rare example ofeversibleguestcontrolled

mechanostereochemicakitching?
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References

1. AuYeung, H. Y.; Deng, YChem. Scj 2022 13, 33151 3334.

2. Yao, Y.;Tse, Y.C.; Lai, S. KM.; Shi, Y.; Low, K-H.; Au-Yeung, H. Y Nat. Commun,
2024 15, 1952
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Enantioselective ZrCatalyzed Hydrophosphinylation of Nitrones: An Efficient Approach for
Constructing Chiral U-Hydroxyamino-Phosphine Oxides
Shihui Luo,Jun (Joelle) Wang*
Department of ChemistriHong Kong Baptist Universif)Kowloon, Hong Kong, China
junwang@hkbu.edu.hk

Abstract

Although enantioselective hydrofunctionalization of nitrones are established for synthesis of various

types of chiral hydroxylamines, the asymmetric catalytic hydrophosphinylation of nitrones remains

highly challenging. Herein, an efficient asymmetric loghrosphinylation of nitrones, catalyzed by

the dinuclear zinc catalyst derived from ProPhenol, is presented, accommodating a variety of
nitrones and phosphine oxides. This approach successfully addresses-#tarding challenge of

catalytic hydrophosphylation of C=Nboncand of fers efficient and rapi
hydroxyaminephosphine oxides. Control experiment suggests the oxide anion in the nitrone motif

is crucial for the enantioontrolling.

Zn-Prophenol catalyzed asymmetric hydrophosphinylation of nitrones

Et,Zn
- HO. B
O.\+Bn (S,S)-Prophenol ligand n Pk oH  Ho.fH,
)+ =
Ar) THF, pyridine, 0 0C, 3h Ar N OH N/L

"P" as nucleophile

"O" as bonding site

Asymetric C-P bond construction

Chiral o-hydroxyaminophosphine oxides

up to 90% yield
up to 99% ee Me
(S,S)-ProPhenol

References

1.Huang,L.; Arndt, M.; GoolRenK.; Heydt,H.; GooRRenl. J.Chem Rev.2015 115 25962697
2.Yin, S.;Weeks K. N.; Aponick,A. J. Am. Chem. So2024 146, 71857190.
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Reactivity of a Hexaaryldiboron(6) Dianion as Boryl Radical Anions
Shuchang LiZhenpin Lu*
Department of chemistry, City University of Hong Kong, Kowloon Tong, Hong Kong SAR, 999077,
P. R. China
Email: zhenpilu@cityu.edu.hk

Abstract

Boron-containing radical species have received tremendous research interest, which might be
ascribed to their applications in chemical sensors, organic synthesis, polymer chemistry, and material
sciencel® Our research showcases a new way to obtain boryl radicals by spontaneously breaking
B-B bonds. By performing a reductive@Bcoupling of 9borafluorene, we successfully synthesized

a hexaarykubstituted diboron (6) dianion. Remarkably, it demonstratesitique capability of
undergoing homolytic BB bond cleavage at room temperature, resulting in the formation of boryl
radical anions. This phenomenon has been confirmed through EPR studies and occurs in the presence
of 2.2.2cryptand. Furthermore, it exhibits a direct reaction with diphenylacetylesiting in the
formation of an unprecedented 1,6 diborylated allene species. DFT computational studies suggest
that the preferred reaction pathway involves homolyti® Bond cleavage, with the formation of

boryl radical anions playing a crucial roletire dearomatization process. Moreover, it accomplishes

the dearomative diborylation of anthracene and the activation of elemental sulfur/selenium under
mild reaction conditions. The resulting borylation products have been characterized using NMR

spectra, RMS, and Xray singlecrystal diffraction?

Spontaneously Homolytic B-B Bond Cleavage
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Diboron(6) Dianion Boryl Radical Anions!
Reference
[1] Kai m, W. ; Hos mane, N . S. ; Z 8| Angew. CBem; IntNdd.gui r e,

2009 48, 50825091

[2] Renaud, Boron in radical chemistry. Encyclopedia of radicals in chemistry, biology and
materials. John Wiley & Sons, Ltd012

[3] Su.Y.; Kinjo, R.Coord. Chem. Re017 352, 346378

[4] S. Li, F. Shiri, G. Xu, SM. Yiu, H. K. Lee, T. H. Ng, Z. Lin, Z. LuJ. Am. Chem. So2024
146, 1734817354.
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A Monolithically In -textile Wristband for Wireless Epidermal Biosensing
Xiaohao M&? Yuanjing Lin*, Zijian Zheng*
1. School of Microelectronics, Southern University of Science and TechnShagyzhen 518055,
China.
2. Department of Applied Biology and Chemical Technology, Faculty of Science, The Hong Kong
Polytechnic University, Kowloon, Hong Kong SAR 99077, China.
E-mail; linyj2020@sustech.edu.rmijian.zheng@polyu.edu.hk

Abstract

Textile-based wearable electronics have attracted intensive research interest duectaéfieint
flexibility and breathability inherent in the unique thidienensional poroustructures. However,
one of the challenges lies in achieving highly conductive patidthdigh precision and robustness
without sacrificing the wearing comfort. Herein, weveloped a universal and robusttéxtile
photolithography strategy for precise amuform metal patterning on porous textile architectures.
The asfabricated metagbatterngealized a high precision of sl)0 um with desirablenechanical
stability, washability, and permeabiltyAs a proofof-concept, a fully integrated-iextilessystem
for multiplexed sweat sensing was demonstrated (Fig. 1). The proposed nogibiosi new
possibilities for constructing multifunctional textile based flexildkectronics with reliable
performance and wearing comfort.
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Fig. 1. Image and schematic of the monolithically integrateehitile wristband.

Reference:
1. Ma, X. H.; Zheng, Z. JScience Advance2023 9, eadj2763.
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Antibody Reactions and CoacervateMediated Delivery for Cancer Therapies
YUAN Dingdong XIA Jiang
Department of Chemistryhe Chinese University of Hong Kot 55165540@link.cuhk.edu.hk

Abstract

Targeted protein degradation technology plays a vital role in treating pretaiad diseases,
especially for those O6ébundruggablebd targets
developed rapidly for intracellular protein degradation in clinicag,ubut membrane and
extracellular protein degradation using the lysosome pathway still has challenges. Here, we designed
and synthesized a lysosome sorting sequence (LSS) peptide derivative which can form the
coacervates by liquitiquid phase separatiofLLPS). The LSS coacervates could successfully
enrich the proteins and deliver the cargoes to the cells and achieve the lysosome targeting. We used
the LSS coacervates to enrich the antibb&g conjugate, in which the antibody in the coacervates
could bird to the targeted antigen specifically on the cell surface and the LSS coacervates could help
this antibodyantigen complex enter the cells and lead to the lysosome to achieve the targeted antigen
degradation. We successfully degraded the HER2 and EGFBKeBR-3 cells by using the
commercial antHER2 and antEGFR antibodies respectively, and the mechanism studies proved
the degradation using LSS coacervates followed the lysosome pathway.

References

[1] Banik, S. M, Nature202Q 584 (7820), 291297.
[2] Zhang, H,J. Am. Chem. So2021, 143(40), 1637716382.
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Brenium cat aMaylzkedh gioc hai n
Zheng ZHY Prof. Yangjian QUAN
Department of Chemistry, The Hong Kong Universitg@énce and Technology, Kowloon, Hong
Kong SAR, China
E-mail: chyjguan@ust.hk

Abstract

Remote functionalization through progressive olefin isomerization enablesseldtdive
modification at a distal position, diversifying synthetic approaches. However, the developed
protocols have long relied on transition metal catalysi$ransition metal catalyst is deemed
irreplaceable, albeit facing challenges in metal residue and catalyst poisoning. In this work, we
present a pioneering approach that employs a borenium ion as a catalystdelesiige, remote
borylation, eliminatilg the need fometal catalysts. As the reaction progresses, borylation isomers
at different positions emerge, gr ad ulbotylatpn and
product. This process is akin to a fAvdadakyl ngo
terminus. Detailed mechanistic studies and DFT calculations substantiate the baratailyzed,
stepwise migration via a reversibleHBinsertion/elimination sequence. This remote borylation
exhibits good functional group compatibility, complertieg those methods reliant on transition
metals. Furthermore, this mefate protocol permits the convenient synthesis of-séghoteboryl
compounds, demonstrating an opposite regioselectivity to that observed in transition metal catalyzed
tandem silyation-borylation reactions. This discovery therefore contributes tessietive, remote
di-functionalization via sequential-B and GSi derivatizations, exemplified by the synthesis of

aminoremotealcohol bioactive molecules

References

1. Vasseur, A.; Bruffaerts, J.; MarekNat. Chem2016 8, 209219.

2.Sommer, H.; Julidernandez, F.; Martin, R.; Marek, ACS Cent. ScR018 4, 153
165.
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Washable Textile Biosensors Enabled by Nanostructured Oxides with Fast lon Diffusion
Yuging Shit?, Zijian Zheng?24¥%, Yuanjing Lin **

1Schoolof Microelectronics SoutherrUniversity of ScienceandTechnology Shenzhe®18055,China

2Laboratoryfor AdvancedinterfacialMaterialsandDevices,Schoolof Fashion and extiles, The Hong

Kong Polytechnic University, Kowloon, Hong Kong SAB&pina
SDepartment of Applied Biology and Chemical Technology ,Faculty of Science, The Hong Kong

Polytechnic University, Kowloon, Hong Kong SAR, China

“Researchnstitutefor IntelligentWearableSystemsTheHongKong PolytechnidJniversity, Kowloon,

Hong Kong SAR, China
SResearch Institute for Smart Energy, The Hong Kong Polytechnic University, Kowloon, Hong Kong
SAR, China 8Lead contact

Abstract:

Textile-based electronics, known for their comfortable skin contact, hold great promisefialthe
of wearablehealthcare,particularly for noninvasive sweat biosensing.However, developing
biosensors that maintain sensitivity and comfort while being washable remains a significant
challenge.In this study, we designedand developed-Bi>Os nanosheetswhich endowtextile-
basedbiosensorswvith remarkablewashability. Thesenanosheet&xhibit fast ionic conductivity
and high moisturestability without causing a significant increase impedance.By decorating
textiles with b-Bi»O3 nanosheetswe fabricatedion sensorsfor sodium, potassium,and proton
sensing.Thesesensoraot only retainedtheir high sensitivity but also demonstrated outstanding
washability, with performance retention exceeding 90% &@ewashing cycles:urthermore, we
demonstrated a washable and reusable integrated electronicueigtleandfor wirelessanalysis

of sweatbiomarkers.This strategyof using nanostructuredxides as a durablelayer and fast

ion conductorprovidesexcellentwashability for textile-basedsensingdevicesand is expected

to promotethe practical applicationof electronic textiles.
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SynergisticEnhancementfor Theranostic Hetero-nanocompositefor Sonodynamic

and Chemodynamic Therapy with Ultrasound Contrast Imaging

PinyouChen HungWing Li

Departmenbf Chemistry,The ChinesdJniversityof HongKong, ShaTin, New

Territories

hungwingli@cuhk.edu.hk

Abstract

Sonodynamic therapy (SDT) has emerged as a promising modality due to 4its cost
effectiveness, nemvasiveness and high tisspenetrating capability of ultrasound

irradiations To addressestrictedow reactiveoxygenspeciegROS)generationhypoxic

conditions within tumours and lack of effective theranostic agents, a heterostructured

Ti O framework fabricating with plAtinum (
nanoflowers was established. B@Pt narrow the energy bandgap to improve ROS
production wunder UFIAt rparsooduincde wehxitlrea Mmyodr o x y
through Fentodike reactions. Properties of depleting glutathione of MR®, oxygen

supply from MnQ and Pt within tumour environment can provide an optimal condition

to boost up ROS generation. DMo Dl ecarygenne:
enhanced contrast ultrasound imaging of tumour as a theranostic agent with combined
sonodynamic and chemodynamic cancer therapy. Proved by in vitro and vivo assays,

Ti O T@RQ yielded the highest ROS producti on
under wultrasound irradiation. T™ineO t raelnseon d o
highlightsthe potentialof contrastultrasoundmaging agent.Thistwo-in-oneT i O T@P t

Mn O design illustrates the promise of het

platform in combined cancer therapy.

References
1.Liang,S.;Deng,X. Adv.Funct.Mater., 202Q 30, 1908598.
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Conformational dynamics of JAK2 pseudokinaseinase domains revealed by
hydrogen/deuterium exchange mass spectrometry and molecular dynamics

simulation
ZhaoChang,Yao Zhongping*

zhongping.yao@polyu.edu.hk

Abstract

Januskinase2 (JAK?2) is essentiafor regulatingcell growthanddivision, particularlyin

blood cell production within the bone marrow. In the absence of signal stimulation, its
pseudokinase (PKJomain binds to the tyrosine kinase (TK) domain, keeping JAK2 in
aninactivestate Uponsignalstimulation thisautoinhibitionis disruptedenabling]AK2

to an active state for catalytic activity. Pathogenic mutations constantly activate JAK2,
causing overproduction of blood cells and consequently severe blood diseases. We
applied hydrogen/deuterium exchange mass spectrometry (fAi®Xto investigate th

JAK2 PK-TK domainsThehigh sequenceoverageallowedusto investigatehe protein

more comprehensaly, including the regions that were not reported witkraj(
crystallographyMost segment&xhibitedclassicaEX2 kinetic behaviorwhile thehinge

region links the PK and TK domains showed both EX1 and EX2 kinetics, indicating
interconversion between distinct conformations. Molecular dynamics (MD) simulations
revealed the JAK2 PRK domains experienced periodic changes in torsion angle and
interdomain distance, with the hinge region forming a transigahedix to facilitate
conformational transition©ur findings suggeshatJAK2 undergoes inactive-active
transitions under physiological conditions, and the pathogenic mutations may induce

diseases via disrupting this dynamics equilibrium.

AnaBioEnwv 3
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Chiral Recognitionby MassSpectrometrywith the Combinations of Two Chiral

Selectors

Y1 Qi, SHENGYiqi, SIU Chi-Kit, YAO Zhongping

victoria.yi@connect.polyu.hkhongping.yvao@polyu.edu.hk

Chiral recognition by mass spectrometry (MS) has advantages in its speed, sensitivity,
and specificity, it also allows gg#hase investigations without solvent interference and
offers insights into the intrinsic properties of chiral recognition. This pr@eplores a

novel approach using combinations of two chiral selectors. Nineteen chiral amino acids
were selected as analytes and selectors for their biological relevance and diverse side

chainswith their complexionsformedunderESI conditionswith the presencef Cu(ll).

Chiral selectopairsweretestedor thechiralrecognitionof 19 proteinogeni@aminoacids,

with Pro and aromatic amino acid combinations showing superior chiral recognition
effects. In(CR) value was introduced for the first timegt@ntitatively indicate chiral
discrimination, with larger deviations from zero indicating a higher degree of chiral
recognition. It was found that the two chiral selectors could play distinct roles, with one
determining the chiral discrimination tendeneiiile the other one only contributing to

the chiral discrimination degree.

Computationamodellingwasemployedo elucidateion structuresenergeticsandchiral

discrimination mechanisms. The most promising geometry df((Gur o) ( Phe&) ( Tyr ) 1
exhibiteda pentacoordinatedstructurewith asquareplanarbasg(Cu-N/O: 1.94 2.06A)

and an elongated axial coordination {Ou2.34 A). Three spatial arrangements, where

amino acids occupy the axial position, had comparable energies, suggesting their
coexistence as precursor species. Onlyatheo acid at the axial position dissoemto

form the correspondinglimer.Chiral selectivitywasshownto dependon diastereomeric

dimerstability, influencedby sidechainspatialhindrancen the squareplanarstructure.

AnaBioEnwv 4


mailto:victoria.yi@connect.polyu.hk
mailto:zhongping.yao@polyu.edu.hk

Investigation of conformational dynamicsof inhibitor -resistant b-lactamasesand

their interactions with inhibitors

Elena BolonovaTszFung Wong, PuKin So and Zhongping Yao

PolyU, 11 Yuk ChoiRoad,HongKong; zhongping.yao@polyu.edu.hk

Antibiotic resistancéasbecomeamajorthreatto publichealth.Oneof the mostefficient
mechanisms of resistancelnact eri a i s the production of
lactamase$BLSs), which canhydrolyzethe b-lactamring, a structuralelementsharedoy

ald abtam anti bi dtaicd a.m @aomblabtanmadegnbistorsthast h b

been a strategy to overcome the antibiotic resistance caused by the BL production.

NeverthelessBLs have developethhibitor-resistant propertiehroughpoint mutations

in specificsites,mostcommonlyMet69, Ser130andArg244in TEM-1 andSHV-1 BLs.
Inhibitor-resistanwvariantsof TEM andSHYV BLs areposingsignificantchallengesn the
treatment of bacterial infections in clinics. However, the molecular mechanism for

inhibitor-resistant properties of BLs is still poorly understood.

In this study, hydrogen/deuterium exchange mass spectrometry-B)Xs used to
investigateherelationbetweerthedynamicschangesandinhibitor-resistancg@roperties

of TEM and SHV BLs. The effects of Met69Leu, Ser130Gly and Arg244Ser mutations
on the overall protein flexibility, the flexibility of protein backbone in specific
catalyticallyimportantregions,andtherelationbetweerthe conformationablynamicsof

TEM and SHV BLs and their resistance to 2 inhibitors, clavulanic acid and tazobactam,
were studied. TheHDX-MS results interestingly revealed that the inhibitor binding
increased the overall flexibility of the proteins, especially the-tyitet proteins. Upon
clavulanic acid and tazobactam binding, major changes happened in the residues
corresponding to thactive site and interdomain hinge regions. It was proposed that the
flexibility of theseproteinregionsin the apostateaffectsthe binding affinity, which can

be characterizedby theinhibitory constantAt the sametime, lower deuteriumuptakein

the atalytical center of the inhibitor/inhibiteesistant BL complexes compared to the
complexes of wildype BLs signifies more stable hydrogen bonding, which leads to

improved deacylation efficiency.
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Abstract:

Mitochondria are essential organelles of living cells to produce energy, and they also
maintain the cellular homeostasis and regulate cell death pathways. Mitochondrial
dysfunction is also known to activate several mitochondrial retrograde signaling and
mitochondrial stress response pathways, which promote cancer progression to
malignancy. Therefore, targeting mitochondrial function has emerged as a potential
therapeuticstrategyagainstcancer G-quadrupleXG4) is a uniquesecondangtructure

of nucleicacid. DNA G4sarealsofoundin thehumanmitochondrialgenomgmtDNA)
andaroundl170 putativeG4-forming mtDNA sequencekavebeenidentified, but how
G4-mtDNA regulates the biological process is still uncl@ar.understand more about
thebiofunctionandregulatoryrolesof the G4-mtDNA thatcausesliseasesye needto
develop celpermeable and targepecific fluorescent ligands to visualize the
intracellular G4mtDNA for chemical biology study and to interrupt the abnormal
cellular function of G4s to achieve therapeutic agsush as anticancer. In this study,

we reported a new smadlzed dicationic lipophilic ligand(9) to target MMP and
mitochondriaDNA G4sto enhancerugdeliveryfor anticancerTheligandcaninduce
mitochondrial dysfunction, DNA damageellular senescence, and apoptosis, which

exhibited high anticancer activity against HCT116 cancer cells.
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Chemical Assembling of Glypicar3 x SIRP-UlgG-like Dendritic Bispecific

Macrophage-Engager for Immunotherapy Against Liver Cancer

Authors:Bo Tang Clarencel . T. Wong*

Emailaddressclarencett.wong@polyu.edu.hk

Abstract

Traditionalproductionmethod=of bispecificantibodyfacechallengesuchasheavyand

light chain mismatching, complex manufacturing, and quality control. Here, we
demonstrate a novel chemical strategy to generate anfickiss bispecific antibody

targeting glypicarBand SIRFU f or i mmunot herapy against | i
usesa bifunctionallinker to conjugatemultiple glypican3-targetingpeptidedimersonto

an antiSIRRU monocl onal | g G, -likef bespeaific stigictuee tednech d r i@ me r
dendriticbispecificantibodiegdBsAb).We hypothesizeha bringingmacrophagesto

proximity with cancer cells could promote immune synapse formation, enhancing
macrophage activation and phagocytosis. Our data showed that dBsAbs enhanced
macrophage recognition, phagocytosis of cancer cells, and antigen presentation for
downstreanimmuneactivationin vitro. In vivo studiesvalidatedthetherapeutipotential

of dBsAbs, showing significant tumor regression and enhanced macrophage infiltration

and activation without noticeable toxicity. This approdemonstrates the potential of

chemically engineered dBsAbs to advance cancer immunotherapy, offering a simple,
robust, and flexible alternative to traditional bispecific production methods.

M" ¥ Enhance tumor recognition
\ 22 | ¥ Enhance phgocytosis
]((2(}1 L »M"X Blockage of “don’t eat me” signal

v Improve antigen presentation
SIRP-a x glypican-3 dBsAb ¥ In vivo macrophage infiltration and activation

N

SikP-a Presentatiol

D} 13 Vs

‘) o ® & Glypican-3* 5 )
ypican-
@ ) @ c @ ﬁ‘ liver cancer cell
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Design mitochondriaspecific fluorescent turnon probes targeting
G-quadruplexesfor live cellimaging and mitophagy monitoring study

MengTing SheandWing-LeungWong

! State Key Laboratory of Chemical Biology and Drug Discovery, Department of Applied
Biology andChemicalTechnology,;TheHongKong PolytechnidJniversity,Kowloon,Hong
Kong SAR, China

Introduction
Mitochondria are the essential organelles in eukaryotic cells and regulate critical cellular
functions such as respiration and apoptosis. Understanding their dynamic behexiorais
across biomedical disciplines such as-aging and anticancer. Mitophagy is an important
cellularprocesghatselectivelyremoveghe damagednitochondria Currently,it hasemerged
as a crucial point in biomedical research due to its implications in many human diseases such
as diabetes, Alzheimer and cancer. However, the study of mitophagy in live cells necessitates
advanced tools for redlime visualization and monitoring afitochondrial dynamicsExisting
fluorescent probes for mitochondrimaging show limitations for targspecificity. We thus
developed mitochondrigpecific and Gguadruplex DNA (GANA) targetingprobes for real
time imaging of mitophagy in live human cells. In this study, we report a mitochespkafic
fluorescent probe BYM with a fluorescent tewn mechanism upon binding to mitochondrial
G4-DNA. BYM offers enhanced sensitivity, selectivitydabiocompatibility, and facilitates
reattime monitoring of mitophagy processes in live cel®ur findings shed light on
mitochondrial biology and disease mechanisms, and provide valuable insights into the clinical

research and therapeutic interventions targeting mitophagy.

In vitro Interaction of BYM and Mitochondrial G4-DNA

A s ® ., (©)
40

£\ 0] A
) / \jc,,,,m:c»:m .0 (I~ /7 K=10.8*10° M
] / &

600 7
£E Wavelen gm( m) [mt6363)/ [nm]
ds12 mt10252 mt12086 mt16250 mt6363 mt8095 mt9438

!lvi | - \ - - -,

Figure 1. (A) The fluorescencantensity inducedupon BYM binding to different DNA
substrategB) Fluorescencétration spectraof BYM (0.5 M with mtG4(mt6363,0-3.4¢ M)
in a TrisHCI buffer (10 mM, pH 7.4, containing 60 mM KCI). (C) The equilibrium binding

constantsof BYM and mtG4 (mt6363), (D) Different nucleic acids(280¢€ g / nwlerg
separatelyaddedto BYM (5 € M)and incubatedfor 1 h (Tris-HClI =10 mM, pH 7.4,
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containing 60 mM KCI). The fluorescence signals were subsequently observed under a

laboratory UV light(wavelength 302 nm).

Intracellular Colocallzatlon Study

Hoechst33342+DNase | BYM+DNase Hoechst33342+RNase | BYM+RNase

Hoechst 33342

(A)

BYM+BRACO19treated BYM+CCCP treated BYM+CsA treated

(8)

(€)

Figure2. onfocal i maging of | iveBYMainda cel |
Hoechst 33342, (B) Staining of HelLa cells with MitoLiteI1l ue a nBYM5(C)e M
Staining of tBYK adéysdTrecken Greeh (LBG). €DMConfocal enzymatic
digestion imaging of fixed cells stained wBlYyM ( 5 € M) and hvihehe BDdase 3 3 3 4 Z
or RNase treatment. (E) Confocal competitive imaging of live HeLa cells staineBYiNih(5

eM) and a c-bganchBARC®19,I3 ch®rbphenylhydrazone (GCP, to decrease

the mitochondrial membrane potential) and cyclosporin (CsA, to block the permeability

transition pore).

RealTime Monitoring of Mitophagy

(A) Aex- 488 nm )\ex- 561 nm Merged Colocalization

Pearson'’s correlation
Rr=0.17

uw o

Pearson's correlation
r=0.23

ulw oy

Pearson's correlation
Rr=0.40

ulw 08

Figure 3. (A) Confocal images for the-tmralization analysis. HeLa cells were treated with 50
eg/ mL r ap ansaioad withelyMd 5¢c &€ M) dnaaker Grges (LTG, 50 nM)
from 0 to 80 min. (B) Immunofluorescentolocalizationof autophagosomproteinLC3
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(green) anBdYM i n HelLa <cel | s. HelLa cell s were expos

40 min, 80 min to induce mitophagy. The scal

Conclusion
1. BYM is mitochondriaspecificandinteractswvith mtDNA G4sin live HeLacells.

2. Thedeliveryof BYM to mitochondriais independenbn mitochondrialmembrangotential,
and is primarily through the permeability transition pore on the mitochondrial meenbrane.

3.BYM is ableto monitormitochondrialautophagydynamicsreaktimein live HeLacells.
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LMP2A -SelectivePeptide-basedAgentsfor Enhancing DiagnosticPrecisionfor EBV-
Associated Gastric Cancer

Zhengxiad.iu, Ho-FaiChau, Yue Wu, Ka-LeungWong®

Departmentof Applied Biology and Chemical Technology, The Hong Kong Polytechnic
University, Hung Hom, Hong Kong, PR China
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Abstract

Gastric cancer is the fiftnost common cancer and the fourth leading cause of ceslatzd
deaths worldwide. EpsteiBarr virus (EBV}associated gastric cancer (EBVaGC) is
recognizedasa distinctsubtypedueto its uniguemolecularcharacteristicandvirus-involved
tumorigenesis Following EBV infection, a series of viral gene products are expressed, with
latent membrane protein 2A (LMP2A) detected in approximately 50% of EBVaGC?.cases
Despiteclinicopathologicabistinctivenesgandmembranougroteinprofiling of EBVaGC,no
specific diagnostic methods are currently available.

In this study, we aim to develop an EBVa&fecific diagnostic tool using a peptidased
LMP2A-targetedmagingprobe We employedhe Ph.D™-12 PhageDisplay PeptideLibrary

to obtain an enriched phage pool with LMP2A affinity. Nggheration sequencing was
utilized to identify peptide sequences following three rounds of panning. The binding
specificity of selected peptides to LMP2sitive EBVaGC cells was assessesing
immunofluorescence, surface plasmon resonance (SPR) assays, and flow cytometry.

Weidentifiedsix LMP2A-selectivepeptidecandidatesrom thephagedisplay,with theonethe
peptide DR exhibiting the highest binding affinity (kD = 5.462 uM) and selected for further
validation.OurfindingsdemonstratethatpeptideDR canselectivelybind to LMP2A-positive
EBVaGC cells while showing no affinity for normal gastric epithelial cells. Moreover, no
significant cytotoxicity of it towards both EBVaGC cells and normal csllggesting its
potential for developing LMP2Apecific diagnostic agents for EBVaGC.

Thisworkwassupportedoy NSFC/RGCJoint ResearctischeméN_PolyU209/21)
Reference
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Unearthing the Mechanismfor Switching Cell Death Pathway from Apoptosisto
Photoimmunogenic Pyroptosis with Porphyrinbased Photosensitizer
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Abstract

Pyroptosis is arattractive form of immunogenic cell death (ICD) towards promising
cancer immunotherapy, which can be triggered by reactive oxygen species (ROS) using
photodynamic strategyjtHowever, the noinflammatory apoptotic and prinflammatory
pyroptoticcell deathcanboth be induceduponlight irradiationandthereby the precise
control or switching to the desired cell death pathway is important yet chall€nfing.
date,rareinducershavebeenreportedwherespecificorganelletargeting or sophisticated
design was required.In this work, we found a simple approach to regulaseell death
pathwayfrom apoptosigo pyroptosisby varyingtheconcentration and light dose applied

to the photosensitizer, using an e&syprepare porphyritell- penetratingpeptide
conjugateK206D as a proof-of-concept. Upon lysosomallocalization, with a low
concentration o0K206D and light dosages, only casp&ARPImediated apoptosis
was induced. | nt erk28aDiwiglhy , O wiigktudoséOvasin & M
employed, the cell death switched to the casBégasdermirE(GSDME}related
pyroptotic pathway with ICD marker exposure. It is believed that ROS played a major role
in altering the caspas® activation and thus the cell death pathwaycele. This work
demonstrates the feasibility of modulating cell death through the control of drug
concentrations and light dosage, in which the switching mechanism will be unearthed in

the short future, providing general guidance to induce pyroptosis fonattbsensitizers.
Thisworkwassupportedoy NSFC/RGCJoint ResearctischeméN_PolyU209/21)
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Mitochondria -targeted Photosensitizersvith High Thermal Stability
and Potency for Anti-tumor Therapy

YakunWang, Wing-LeungWong'

Departmenbf Applied Biology andChemicalTechnology TheHongKong
Polytechnic University, Hung Hom, Hong Kong SAR, China

Abstract

In recent years, there has been a significant focus on photothermal and photodynamic
therapies for tumor treatment, which utilize photosensitizers to specifically target and kill

tumor cells. However, traditional photosensitizers have limitations, sudbchsof

specificity and ability to accumulate inside cells, which limits their clinical potential.
Mitochondria are vital in cell function and have been targeted for tailored photosensitizer

delivery in cancer cells to enhance treatment effectiveness mhilenizing damage to
normal cells. This study aimed to develop a mitochordigeting photosensitizer, P6
COOH, which demonstrated high selectivity and potency in-chaalule photothermal

and photodynamic antitumor therapy. Tihevitro study explored the photothermal and
photodynamic properties of RBOOH through light modulation and photosensitizer

concentration. Gdocalization experiments showed efficient accumulation eCREH
in human tumor cell mitochondria with minimal cytotoxycwithout light irradiation.

Under laser irradiation, PEOOH generated reactive oxygen species and caused
photothermal to synergistically kill tumor cells.

Researchprogress
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Figure 1. (A) Normalized absorption spectra of@®BOH in various solvents. (B)
Temperature profiles of PEOOH at different concentrations-{00 0
808 laser irradiation. (C) Temperature profiles ofBOH in water under 808 laser
irradiation at various laser densities 2% W cm2). (D) Investigation of the
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photothermal stability of R&OOH under 808 nm laser irradiation. (E) Calculation of the
photothermalconversionefficiency (PCE) of P6:COOH. (F) Photoluminescence
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(PL) spectra of DCFH ( 1-COOHafter differentueatiopsr e s enc e
of 808 laser irradiation.
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Figure2. Co-localizationCLSM imagesof HCT116cellsstainedwith P66COOH (10
eM) and commer ci adTracley @reen (100 aM),ykbratkger Mi t o
Green(50nM), ER-TrackerGreen(500nM), andGolgi-TrackerGreen(27 M). Scale
bar: 10 ¢&m.
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Figure 3. (A) CeII V|ab|I|ty at various concentrations of-€600OH on FHC (non
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conditions. (B) Intracellular reactive oxygen species generationusing@CkH ( 50 & M)
following treament with PBECOOH (50 e M) with/ without expos
(808 nm, 0.8 W cm, 5 min). (C) Calcein AMPI staining in MDAMB-231 cells treated
withP6COOH (50 &M) with/without [I"3%nmEn). irradia:
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Development of inhibitors targeting bacterial transcription antitermination
complex
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Abstract
Discovery of antimicrobial agents with a novel mechanism is in urgent need for

multidrugresistant bacterial infections. NusB and NuskE belong to thailiXation
substances (Nus) factor family, a family of transcription factors involved in the RNA
bacteral transcriptionIn our researchproteinproteininteractiongd PPIs)betweerNusB
andNusEhavebeenprovento be essentiato cell viability, makingthempotentialtarget

for rational drug design

A hit compound,MC4, was obtainedthrough virtual screening and subsequently
optimized to yield several inhibitors with excellent antibacterial activityechanism
studies of representative compounds were conducted to gain insights into the binding
interactionsbetween theompoundsand the target proteinThe results for both cellular
and molecular effects showed thdC4 derivatives can effectively inhibit the NusB
Nusk PPI, leading to reduced levels of RNA. Moreover, the resuih oivo test

demonstrated the potential of MC4 compdsiias antibiotic candidates.
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Arsenic-basedFluorescentProbe for Mining Intracellular Arsenic-proteome
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Abstract

Arsenic trioxide (ATO) is a potential therapeutic agent for treating AboKitive
anaplastic large cell lymphoma (ALCL)Although enormous efforts have been made,

the underlying mechanism of actionAtO remains unclear. Due to the complexity of
arsenieprotein interactions in cells, tracking arsehinding proteins, particularly live

cells, is a considerable challenge. Previously, we designed a series of fluorescent probes
that have been successfulltilized to track metatelated proteins in differercells 2.
Nevertheless, the amount of proteins identified by the probes are limited due to low

fluorescence enhancement after activation.

Herein,we reporta novelfluorescenprobeNI-As, enablingthearseniebinding proteins
to beanchorediponphotoactivatiorandsubsequenthdentifiedthroughhigh-throughput
proteomicsMoreover,NI-As showsexcellentselectivityof arseniebinding proteinsand
exhibits 26fold fluorescence enhancement after ldh@diation within 15 min, allowing
116 arsenigelated proteins to be identified in GCy7, a human DLBCL cell line.
BioinformaticsanalysisrevealsghatATO influencemultiple physiologicalprocessedpr
example, sumoylation and Interleukin Family Signahg. The study provides an
approach to understanding the biological and pathological mechanisms of ATO at the
cellular level.
WethanktheResearctGrantsCouncil(R707018,1730892121227S04)of Hong

KongSAR JnnovativeTechnologyCommissiorf HongKong SAR andthe University

of Hong Kong (URC and Norman & Celia Yip Foundation) for financial support.
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Bismuth (I1I) compoundssensitizePseudomonaseruginosato multiple
antibiotics via disruption of iron homeostasis
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Departmenbf 2Chemistryand® Microbiology, CAS-HKU JointLaboratoryof Metallomicson

Health and Environment, The University of Hong Kong, Hong Kong, P.R. China
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Abstract

Antimicrobial resistance (AMR) bacterial infections have become a serious problem
threateninduman healttaround the worlti2. Pseudomonas aeruginosahighpriority

pathogen listed by World Health Organization (WHO) posing the greatest threat due to
rapid devel opment of antibiotic drug resis

novel antibiotics or therapies to battle with AMR.

The synergistic combination of alreaghyuse drugs is an alternative to developing new
antibiotics to combat antibiotiesistant bacterfaHere, we demonstrate that bismuth
based drugs in combination with different classes of antibiotics (e.g. tetracyclines,
macrolides, quinolones) can effectively eliminate multidregjstant?. aeruginosaand

do not induce development of antibiotic resistdnéée found that Bi (lll) disrupts iron
homeostasis and demonstrated that Bi (1) bindaeruginosaideroplores. Wefurther

the efficacy of orally administered bismuth compounds to restore antibiotic activities in
the bacterial infected mice. Our findings highlight the potential of bisnatbed drugs

to be repurposed to comiRt aeruginosanfections in combination with clinically used

antibiotics.

We thank the RGC (SRFS2127S04,17318322,17304323,17306323,17307724 of Hong
Kong SAR;andthe Universityof HongKongfor support.
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AcceleratedSynthesisof Multiplex Metal EncodedClassifier Beadsfor

SensitivePrediction of Cytokine ReleaséSyndrome
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Abstract

ChimericantigenreceptorT cell (CAR-T) therapyhasshownremarkableefficiencyin
treating a variety of hematological malignancies in recent years. Cytokine Release
Syndrome (CRS) is the most common adverse event induced byTGAé&tapy, with

an incidence rate above 549Prediction of the occurrence and severity of CRS may
benefit safety and therapeutic efficiency of GARherapy.

Herein, we developed a multiplex belaalsed immunoassay for cytokines detection
using mass cytometry. The meticoded polystyrene beads with high stability and
batchto-batch reproducibility were prepared by swealing method. By decorating the
surface ofbeads with higkdensity antibodies, we can efficiently capture targeted
cytokinesin liquid samplesUtilizing gold nanoparticlessreportertags thesensitivity

of thisassayachievesaslow asl fg/mL for | F NThis methodtheoreticallyallowsthe
simutaneous detection of up to 2 @nalytes, offering high multiplexing capacity and
throughput for clinical applications. Significantly, five novel biomarkers were
discovered via topology analysis and employed to construct a mdehmingbased
prediction model in combination with 14/tokines. This technique has potential to
benefit the risk assessment of CRS in clinical setting.

We thank the Research Grants Council (RGC) of Hong Kong SAR (SRFS0O4£2
C703420E,17306323)andtheUniversityof HongKong(URCandNorman& Cecilia
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Elucidating the Rolesof Chromium in Modulating Cellular Senescencin MEFs
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Abstract

Cellularsenescenceharacterizedby the regressiorof physiologicalfunctions,contributes to chronic
inflammation, disrupted molecular homeostasis, and ultimately cell death. Mitochdysfaactionis
recognizedas a critical hallmark of cellular senescencePrevious studiefiave demonstratedhat
suppressioof ATP synthaseandactivationof AMPK signaling can delay cellular agit®y Trivalent
chromium (Cr 1ll) has shown potential in rescuing fragmented mitochondria and activating AMPK by
inhibiting ATP synthase activity, thereby alleviating diabetic phenotypes inibatitro andin vivo
models. Given the similarity in cellular targets and mechanisms between Cr and |{esauing
compounds, this project aims to investigate whether Cr (Ill) exerts comparakdermeticence effects.
lonizing radiation (IR) and hydrogen peroxide2(®p) treatments, which induce genonigtability
and oxidative stress respectively, were utilized to trigger cellular senescence in antargenic
fibroblasts(MEFs). Preliminaryresultsindicatethat specific Cr compounds can delay senescence in
these models by enhancing cell proliferation, reducingbSyal activity, and reversing typical
senescent markers at both mRNA and protein levels.

Wethankthe ResearctGrantsCouncil (R707018,1730892121227S04)ITF (ITS/278/20and The
Universityof HongKong(Norman& Celia Yip Foundationand URC)for financial support.
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An Unexpectedre-S Cluster in Nspl4of SARS-CoV-2: A New Target of Antivirals
JingxinChen EdmundC.M. Tse,HongyanLi andHongzheSun*
Departmenbf Chemistry,TheUniversityof HongKong, PokfulamRoad,HongKong, P.

R. China;Email: cixchen@connect.hku.hk

Abstract

Proteins with Fe&S clusters always favor cysteine and histidine ligands, which is very
similarto zinc-fingers! Dueto thesusceptibilityto destabilizatioranddegradatiorof Fe-
Sclusterszinccanreplacere-S cofactoraunderaerobicenvironmentperhapgxplaining

why some annotated ziffinger proteins were found to be Secofactored protein$.
SARSCoV-2 nspl4functionsbothasanN-terminal3 @ 5 éxoribonucleasstimulated

and a Gterminal N7Zmethyltransferase in the virus life cycle. Crystallography studies
show that SARSC0V-2 nspl4 also possesses three importantfaigers, which are
critical to the enzyme activity as well as architecture intedritgrein, we surprisingly
found that SARSCoV-2 nspl4 ligates an F® cluster in the sites annotated as a zinc
finger under an anaerobic environment, which can promote the enzyme activity by
enhancing its substrate binding affiniMoreover, Bi(lll}xbased antiviral compourtjs
were found to significantly inhibit dual activities of nspl14 regardless of whether the
enzymes in theFe-Sor Zn form. This studyillustratesanauthentionechanisnof action

of the Bi(lll) -basedSARS CoV-2 nspl4inhibitorsandhighlightsthe potentialof alabile

Fe S cluster of nspl4 as an important target for the development €8RS CoV-2
agents.
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Visualizing Lead(ll) Proteomesin Cellswith NIR Fluorescence
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Abstract

Lead (Pb), as one of the most serious toxicants for public health, has been revealed to
exertaconcerningeffectonvital organdike theliver, kidney,andcentralnervoussystem

whereit causesignificantneurophysiologicahndneurophysiologicatieficits> Hence,
mapping out the comprehensive-Bibding protein would helpinderstand how the Pb
inserts their toxicity. In this regard, fluorescent imaging has emerged as a useful tool for
in situ visualizationof metalloproteinskor it notonly canlocalizethe proteinin interest

but also monitors the protein dynamics in a highly complex cellular environment.

To this end, fluorescence probe EMH> was designed and synthesized. QM-
exhibits weak fluorescence around 68380 nm, which further diminishes upon
coordinationwith Pb(ll). However afterincubatingwith thealbuminandexposurdo UV

light, the fluorescence was able to restore and enhance -byldLGFurther, QMPb
(coordination product between QNMH> and Pb) can be taken up by HT22 (mouse
hippocampal neuronal cells) cells and can be photoactivated in cell environment while
restoring fluorescence. Further, SP8GE analysis confirms the selective binding of
certain protein with Pb(ll). Overall, our work has demonstrated great potential in
understandindnow leadinsertsits toxicity in the brainandmayalsooffer apowerfultool

for metalloproteome in vivo.

We thank the Research Grants Council (RGC) of Hong Kong SAR (SRFSO4£2
C703420E, 17306323), and the University of Hong Kong (URC and Norman & Cecilia
Yip Foundation) for support.

References

1.Collin MS, VenkatramarsK, VijayakumarN, etal.. J HazardMater. 2022 7(2),
100094.

2. MasonLH, Harp,JP,HanDY. BiomedResInt. 2014 201410),840547.

AnaBioEnv 22



Unveiling a CAAX ProteaseLike Protein Involved in Didemnin Drug Maturation
and Secretion
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Abstract

Thebiosynthesi®f theanticancefantiviral didemnincyclic peptideds proposedo
follow aprodrug release mechanisnmlinstella bacterialn this studyan exploratiorof
the enzymes responsible f@oth the assembly and cleavage of the acylated peptide
prodrug scaffolds is provided. This process involves the assembly -@fcyN
polyglutamine moieties orchestrated by DidA and the cleavage of these components at
the postassembly stage by DidK.

The findings shedlight on the complex prodrug mechanismthat underliesthe
synthesisand secretion ofdidemnin compoundsand offer novel insights into the
expandedole of CAAX hydrolasesn microbes.
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DidA drivestheinitiation of didemninbiosynthesishroughtheformationof N-acyk
polyglutamineestemmoieties.

DidK, themembraneboundCAAX hydrolaselike protein,is responsibldor
catalyzingthehydrolysisof theesterbond.
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T ar g e tSynualein Blggregation with a Novel Peptide: Unveiling PBb as a
Promising Therapeutic Agent for Parkinson's Disease

Haiyan Zhod, Zhaohui Liang, Chenyin Wang, Wai Lok Ngat, Michael K. Chah
Chaogu Zhenty Xuechen L}

! Department of Chemistry, The University of Hong Kong, Hong Kong SAR, P. R.
China,? School of Life Sciences, The Chinese University of Hong Kong, Hong Kong
SAR, P. R. China School of Biological Sciences, The University of Hong Kong,
Hong Kong SAR, P. R. China-Bail: xuechenl@hku.hk

Parkinson's disease (PD) is a prevalent neurodegenerative disorder characterized by the

loss of dopaminergic neurons in the brain, leading to debilitating motor archoikon

symptoms. Despite advances in symptomatic treatments, a definitive cure oe-diseas
modifying therapy for PD remains to be elusive. Recent studies have suggested that the
pathogenesis of PD i synuclaen, with oligamerization andn k e d t
fibrils beingidentifiedaskey neurotoxicspeciesywhich couldbeapromisingtherapeutic

targetfor developingmoreeffectivetreatmentsHere,we presentigh throughputphage

di splay approach for identi fyynockgin ppgngt i des
diversepeptidelibrariesconstructedasedn truncatedSUMO1 scaffold, we identified

a potent peptide inhibitor, RB , with good solubility and st
synuclein (Kd = 26.85 + 7.45 nM), which is-@@d stronger than that of the truncated
SUMO1(Kd=2.60+ 0.98¢ z jeportedn thepreviousstudy.In vitro studiesconfirmed

PD-6 Gability to mitigateU-synucleininducedcytotoxicityin SH-SY5Y cellsandreduce

fibril formation. Furthermorein vivo assessments in a €legansPD model expressing
humanU-synucleinA53T mutantsrevealeddosedependenimprovementsn completely

restoring locomotion and increased ADE survival rates with6P&upplementation,
accompanied by a significant reductt+on (12
synucleinaggregateignal. Taken together, these findings highlight-B» a promising

druglead compound for furthr devel opment of ther-apeutic
synuclein in Parkinson's disease.

() Liang,Z.; Chan,H. Y. E.; Lee,M. M.; Chan,M. K. Cell ChemBiol. 2021, 28, 180

190.
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Small-Molecule BenzoPhenoselenazinderivatives for Multi -Subcellular Protein
Profiling and Localization
HanJia,JinghuaHan,Kaiyun Zhag andYing Li*
yingli0e @hku.hk

Abstract

To better understand protein localization and interactions in living cells, we employed a
proximity labeling strategy utilizing SeNB derivatives, which are activated by inéared

(NIR) light. This approach enables specific labeling of proteins nganetle membranes,
without the needfor washingsteps.Throughfluorescenceonfocalimaging, we identified

key protein localization in the endoplasmic reticulum (ER), mitochondria, and lysosomes.
By optimizing the CuAAC reaction and using cleavable hiditnkers, we successfully
biotinylated proteins and confirmed their membrgneximal localization using western
blotting and cell fractionation techniques. Proteomic analysis identified a variety of
membraneassociated proteins, including Hétalized poteins (RPN2RPN1,PDIA3)and
inter-organelle proteins, providing insight into the molecular interactionsbetween
organellesOurstudyhighlightstheutility of SeNB-basedroximity labelingfor proteomics,
offering a powerful tool for exploring cellular dynamics,protein translocation, and inter

organelle communication.
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Microtubule inner protein profiling by Taxol-basedphotoaffinity probe
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Abstract

Microtubules play a significant role in cell mitosis and intracellular transportation, with
the functions realized by the assistance of various kinds of microtubule binding proteins
(MTBP)!. However,almostall theMTBPsarereportedo interactwith the outersurface,

and very few MTBPs located inside the lumen have been discverede we
established a proteomics method of the identification of microtubule inner proteins
(MIPs),basednaphotcaffinity probemodifiedfrom Paclitaxelwhichis afamousdrug
targeting inner lumeh Taking advantage of the proximity labeling ability of the probe,
the MIPs canbe capturedhroughphotocrosslinkingandidentified basedon proteomics

techniques.
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Unlocking the Existenceof Demethylasethrough GeneticCode Expansion
Siqin Yu, Xiang David Li Departmendf Chemistry HKU
Corresponding-enail: xiangli@hku.hk

Abstract

Histone methylation is a pivotal epigenetic modification that plays a critical role in
regulating gene expression, chromatin structure, and essential cellular protEbdes
multiple methyltransferasgsvriters)anddemethylasegerasershavebeenidentifiedfor
various lysine methylation sites on histones H3 and H4, H3K79 methylation remains a
notable exceptich This modification occurs within the core of histone H3 and is
catalyzedsolely by the methyltransferasBot1L3, with no knowndemethylasédentified

in human cells to date. Here, we employed genetic code expansion combinét/with
irradiation to sitespecifically incorporate monomethylated H3K79 into histones in
HEK293T cell. Through proteomics analysis, we failed to detect unmodified H3K79
peptides, suggesting the absence of a demethylase for H3K79 methylation in HEK293T
cells. However, we identified that some demethylase could cleave histone H3 by
recognizing H3K79 monomeghation in vivo and in vitro, leading to a reduction in
H3K79 monomethylation levels. These findings provide new insights into the
mechanisms regulating H3® methylation and highlight alternative pathways that may

modulate this epigenetic mark.
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Semisynthesisof trifunctional histoneH4K20me2and H3K36me3
Mao Xin, Xiang David Li*
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Abstract

H4K20me2 and H3K36me3 are two histone modifications that are crucial for the
maintenance of whole genome integrity and transcription regulations. Great efforts have
beerputto investigatehesenistonemodificationsjncludingthediscoveryof H4K20me2

/ H3K36me3 effector proteins. Given that traditional methods of PTM effector proteins
identification are limited owning to their lack of whole chromatin context or the low
binding affinity between binders and modified histone, significant information dmmuld

lost. To solve that, a trifunctional nucleosebsed probe has been developedhich
hasthewholecontextof nucleosomandcanconvertweakinteractioninto covalentoond

upon UV irradiation. To prepare a nucleosome probetrifumctional histones need to

be synthesized. Here we report the synthesis strategies of H4K20me2 and H3K36me3,

preparing for the profiling of their effector proteins in nucleosome context.
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Chemical proteomicsapproachto identify the reader of Histone H3P160h
Xiang Li, Xiang David Li*
Departmenbf Chemistry,TheUniversityof HongKong,HongKong
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Abstract

Histone postranslational modifications (PTMs) recruit effector proteins ("readers") to
regulate essential biological processes, including transcriptional activation and repression.
Proline hydroxylation (Poh) at histone H3P16 (H3P160h) is an emerging epigenetic mark
linked to gene regulation, yet its specific reader proteins remain unidentified. Here, we
employ our previously established chemical proteomic platform (CLASPI) to identify
Proten X as a selective binder of H3P160h. Biochemical assays demonstrate that Protein X
directly recognizes H3P16oh with high specificity. Genammgée CUT&Tag profiling
further reveals cdocalization of Protein X and H3P160h at promoter regions, suggesting a
role in gene regulation. Collectively, our study identifies Protein X as the first bona fide
reader of H3P160h, unveiling a novel mechanism by which histone proline hydroxylation
couplego generegulationandexpandinghefunctionallandscap®f ProteinX in epigenetic

signaling.
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Biocatalytic oxidative crosscoupling reaction for peptide biaryl cyclization
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Abstract
MacrocyclicpeptidesjncludingnonribosomallyproducedoeptidegNRPs)andribosomally
produced postranslationally modified peptides (RiPPs), are promising for developing
chemical probes and therapeutic agents like vancomyciargtamycin. Transitiormetal
catalyzed biaryl crossoupling offers benefits, but its efficiency and selectivity depend on
substrateharacteristicswith biosynthesisnsights,we exploreRiPPsP450sasbiocatalysts

for peptidebiaryl cyclization.Globalgenomemining andbig dataanalysishelpedmapRiPPs
P450s landscape and utilize P450 for in vitro biocatalysis. -edt&lyzed peptide biaryl
cyclization displayed specificity and efficiency, with surprising substrate versatility. P450
showed promiscuityon amino acids and inner cycle amino acids. This P450 discovery
highlights its catalytic potential for peptide biaryl crosslinking and presents a strong

candidate for future engineering.
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Oncogenic mechanisms of G34Wnco-mutation in giant cell tumor of bone
Deruili, GaofeiTian, Xiang David Li

The Universityof HongKong, HongKong, ChinaEmail: deruili@connect.hku.hk

Abstract

The histone H3.3 G34W mutation is a key driver in giant cell tumor of hdne its molecular
mechanism in suppressing tumor suppressor genes through epigenetic regulation remains
uncleaf. This study utilized Amber suppression technology to incorporate a-gitosslinking
unnatural amino acid into the G34W mutant, combined withgn experiments, and for the

first time identified MRG15 as a key interacting protein of G34W. Binditegrsapping and site
mutation studies showed that MRG15 specificaficognizes the G34W mutation through its
Chromo domain and recruits the Sin3B complex via the MRG domain. We hypothesize that
Sin3B complex carries HDAC1/2, which mediates histone deacetylation (such as H3K14ac,
H3K18ac, H3K27ac), thereby suppressing target geneessipn. Enzymatic assays confirmed
that the binding of MRG15 to G34W will facilitatéhe enzymaticactivity of HDAC1/2 and

could be crucial for the epigeneticreprogramming of tumor cells. To further elucidate the
functional targets of the GB4-MRG15-Sin3B- HDAC1/2 complex,we planto useCUT&Tag
technologyto mapits binding sitesand histone modification dynamiasross the genome, with

a focus on changes in the acetylatioh tumor suppressogenes(suchasthoserelatedto the

p53 pathway).This study may reveal a new mechanism by which the G34W mutation inhibits
tumor suppressor gene expression by recruitthg MRG15Sin3B-HDAC1/2 complex,
providing a theoreticalbasis for developing precise therapeutic strategies targeting epigenetic

complexes.
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Application of BenzoPhenoselenazin®erivatives on Transcriptomics
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Abstract

Thedevelopmenof proximity labeling(PL) to understandhe cellularfunctionsof RNAs

and proteins has beegetting more advanced over the decade. The mainstream PL
methods usually involve genetically encoded proteins or enzymes that express the
labeling probeat aprotein ofinterest A downside othesemethods is that thegan only
beappliedto specificcell lines.Giventhelimited explorationof cell line-independenPL
methods in the past, we developed a novel method that uses a series of small molecule
benzephenoselenazine derivatives as photocatalytic probes to achieve PL. With near
infrared(NIR) light activation the seleniumcontainingNile Blue (SeNB)maotif, attached

to thecellularcomponenbf interest,cangeneratesingletoxygenandachievdabelingin

both RNAs and proteingn thecaseof RNA, the generated singlet oxygen, agactive
oxygen species, would rapidly oxidize RNA guanosine bases within a proximal range.
When cells were incubated with propargylamine (PA), the oxidized G would then be
susceptibléo PA labeling.Giventheflexibility of allowingtargetedindingof the SeNB
derivatives to locations of interest and the reduced nonspecific background noises
resultingfrom NIR light irradiation,SeNBprobesareusefulin labelingRNA in different

cell lines with high spatiotemporal accuracy. Facilitated with copptalyzed azide
alkynecycloaddition(CuAAC), RNAs labeledwith PA canbeclickedwith fluorophores
andbiotin, allowing downstreananalysis suchasimagingandRT-gPCR therebymaking

locationalandRNA profiling onlessconventionatell line possiblewith highresolutior.

i) SeNB-Amide i) PA £ 720 nm CuAAC Enrich ,Bioﬁ{ RNA dot blot
for10 min — " for 3 min Biotin_
! | Label 60 s; \/Qé»g/ v% Y ‘g/ RT-gPCR
— = RNAiso
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A novelreader of H3K9 methylation in Arabidopsis
Xinyu Dong, ShaL.iu, Xiang David Li
Universityof HongKong, HongKong, China
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Abstract

H3K9 methylation is a crucial epigenetic markAirabidopsis thalianaplaying acentral

role in gene silencing, heterochromatin formation, and genome stability. Key discoveries
include the identification of SUVH4 as a major H3K9 methyltransferase, which
establishes H3K9me2/me3 marks and links DNA methylation to histareification.
Additionally, the Jumonji C domaioontaining protein IBM1 has been identified as an
H3K9 demethylase, regulating gene expression and stress responses

Despite the weltharacterised functions of these proteins, the full spectrum ¢ 3
methylationassociated readers remains incomplete. In this study, we discavamal

H3K9 methylation reader, protein X, throughthe TMT (TandemMass Tagspased
proteomics. This protein consists of two DUF3444 (Domain of Unknown Function 3444)
domains, which only the first domain can specifically recognise the H3K9 methylation.
This finding provides new insight into the mechanisms by which H3K&rinediates
chromatin dynamics and gene regulation, expanding our understanding of the regulatory
network controlling this epigenetic mark, and offering potential targets for further

exploration in epigenetic research in plants.

References

1. JacksonJ. P., et al.. Control of CpNpG DNA methylationby the KRYPTONITE
histone H3 methyltransferadéature 2002 416(6880), 556&60.

2. Saze,H., etal.. Control of Genic DNA Methylation by a jmjC DomainContaining
Protein in Arabidopsis thalian&cience2008 319(5862), 462465.

AnaBioEnv 33


mailto:xiangli@hku.hk

Identification of eEF1Amethylation i r e a direlivirgg @ells

DING Yuzhen HUANG Siyue, TIAN Gaofei,XiangDavidLi

Department of Chemistry, The University of Hong Kong
Email: xiangli@hku.hk
Abstract

eEF1A1 is involved in delivering aminoaey®NAs during mRNAtranslation. Lysine
methylation occurs at 5 sites (K36, K55, K79, K165, and K318) on eEF1A1l, mediated by
specific lysine methyltransferases (KMTs). These KMTs are dedicated to methylating
eEF1A1 exclusively. Methylation events on eEF1A1 have been linkdteteegulation of
protein synthesis elongation. However, the precise molecular mechanisms and implications
in cellular processes and disease remain unknown. To gain insights, we aim to ttentify
"readers” of eEF1A1 methylation. To capture the transient and weak interactions in living
cells, we have developed two strategies: SlkBeSed TurbolD and iCLASPI (in vivo
crosslinkingassisted and stable isotope labeling by amino acids in cell c{&lrAC]-

based protein identification). Our pulbwn assays showed that both TurbolD and iCLASPI
can capture binders of eEF1A. Once we have identified the "readers" of eEF1Al
methylation, we will proceed to verify and characterize the interaction th@odf, FPLC,

and ITC assaysAdditionally, we aim to understand the binding mechanisms using
crystallographyor Cyro-EM techniquesFinally, we will explorethe biologicalsignificance

of eEF1A methylation.
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Exploring Linear Azole Containing Peptides(LAPs) from Archaea
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Abstract

Archaea are microorganisms that are commonly found in extreme environments,
characterizethy extremetemperaturedyigh salinity, andotherchallengingconditions.

Due to their ability to withstand such harsh conditions, enzymes and metabolites
derived from archaea have great potential for use in biotechnology. Genomic analysis
of archaea revealed that they encoded most of the known classes of secondary
metabolites, but exact characterization of archaeal natural products is still far lagged
behind. In thisstudy, we target at a group of azol(im@dified RiPPs linear azole
containing peptides (LAPs). These compounds feature thiazole and oxazole
heterocycliaingswithin their corepeptidestructuresandhavebeenreportedo exhibit

a wide variety of bioactivities. Our ultimate goal is to explore novel enzymatic
mechanisms involved in the biosynthesis of these compounds and identify potential

new drug candidates.
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Abstract

Expansion microscopy (ExM) enhances the microscopy resolution by physically
expanding biological specimens and improves Wmwualization of structural and
moleculardetails.NumerousExM techniquesndlabelingmethodshavebeendeveloped
andrefinedoverthe pastdecadéo caterto specificresearcimeedsNonethelessa shared
limitation among current protocols is the extensive time required for sample processing,
particularly for challengingo-expand biological specimens (e.g., formdiked
paraffirembedded (FFPE) sections and large tdieeensional specimens). Henge
havedeveloped rapidandrobustExM workflow, namedBOOST leveraginga seriesof

novel microwave (MWhaccelerated ExM chemistry. Specifically, BOOST enables a
singlestepl0-fold expansiorof culturedcells,tissuesectionsandeventhe challenging
to-expand FFPE sections under merely 90 minutes. It employs micreasaisted
proteomic staining and immunostaining to facilitate higbolution visualization of
structural and molecular details with significantly enhartbealighput. NotablyBOOST
haspioneereda 10-fold expansiorof largemillimeter-sizedthreedimensionakpecimens

that was not possible before. The workflow is also easily adaptable based on stable and

common reagents,thus boosting the potential adoption of ExM for applications.

(ww) (ww)

a.Cell  b. Tissue section Anchoring Gelation Denaturation Wash & Expand
—_— —_— —_— —_——
4% PFA + 15-17% AA + 4% PFA + 15-17% AA +
0.005-0.0075% bis + 0.1% 0.005-0.0075% bis + 0.1%

TEMED in PBS TEMED +0.1% APS in PBS

. 5 mil .10 mi . 20 mil -3% i . 2%5 + 4x5

B gt B8 ERmn  23vexpansion pagide

¢. 15 min €. 15 min . 30 min €. 2%5 + 4x5

10% SDS + 0.05M boric

acid in ddH,0, pH 12 PBS then ddH.O

in
in
in

333

c. FFPE sample

~10% expansion
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Abstract

Nanoscale secondary ion mass spectroméignoSIMS) enables higtesolution
chemical imaging of sample surfaces with a lateral resolution of up to 40 nm. The
NanoSIMS instrument bombards samples with a primary ion beam'{€sg), and
images are created, pixel by pixel, from secondary ions fellg.}*C', "Br', and'?1").
However, persistent challenges include distortion from instrumental (e.g.,
electromagneticacousticandmechaniclandsamplenterferencegompromisemaging

fidelity and resolution.

12CuN 2g SE TCA Stabilizer

#S[RCHN I To address this challenge,

we developedheNanoSIMS
I Stabilizer,a computational

tool basedntherecurrentll-
pairsfield transformgRAFT)

algorithm for correcting rigid

Stabilizer

andnonrigiddistortionsin the

NanoSIMSimageseries.The NanoSIMSStabilizerhasa superiorregistrationcapability

for correctingmultiple typesof distortionsfor syntheticand real datacomparedwith
translationcounter balancing algorithms (TCAs), budiilt registration modules in
OpenMIMS,ImageJandotherNanoSIMSsoftware. The NanoSIMSStabilizerpreserves
localization and signal ratio data and is available in a-b@#e opersource, readyo-

use ImageJ plugin. Leveraging the deep learbised optical flow registration model,

the NanoSIMSStabilizerensuresigh-fidelity visualizationof drugrelatedisotopesand
elements at cellular and subcellular levels, enabling researchers to extract reliable data

from complex biological systems.
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Abstract

Aristolochic acids (AAs) are a group of naturally occurring carcinogenic and nephrotoxic compounds
produced by plant species of thastolochiaandAsarumgenera. Strong evidence in the toxicological and
clinical research carried out over the past decades suggested the close correlatieimtakégrough
consumption of herbal remedies composed ofd@ftaining plants with the development of aristolochic

acid nephropathy (AAN), a rapidly progressive renal fibrosis and leads to high incidence of drothelia
malignancy developed at the upper urinary tract. [1] In the meantime, environmental studies demonstrated
AA is an emerging class of environmental contaminants originating from the decay of the widespread
AristolochiaspecieghatincludeA. clematitis[1] Theevent ofcontaminatiorby AA resulted inAA -tainted

food thatincludesfood grainsandvegetablegrown at the site of contaminationaswell as underground

water source.[1],[2] It is believed thptolonged exposure to AA through consumption of these food and
water involved in the aetiology of a variant of AAN that named Balkan endemic nephropathy (BEN). Liquid
chromatography coupled with fluorescence detection or mass spectrometry, with enhasitiedysend
selectivity by incorporating a pielumn offline derivatization procedure, were employethagools to
determine AA at low ng/d¢evel in complex matricesf environmentabnd food samples.[2],[3] In these
methods, aristolactam (AL), the rilative of AA formed by nitroreduction of AA with zinc dust under
acidic condition was detected and quantified. However, due to the natural occurrence of AL from the same
source of AA, true amount of AA can be determined only when both derivatized amilvatided samples

have been analyzed, which caused complication and consumption of time, reagkiiewarito facilitate

the analysi®f AA, a columnbased reactor was developat optimizedor postcolumn reduction oAA

and detectedusing a fluoreence detector. This new method allowed simultaneous detection and
guantification of AA and AL in one single run without sacrificing sensitivity, significantly enhanced the
efficiency of the analysis and reduced the cost of reagents and labour. The validated method was applied to
analyze wheat grains and herbal medicines for demonstration of the accuracy and precision by comparing
to other reported methods.
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Abstract

Dietary exposure to aristolochic acids (AAs) through consumption of AA
contaminated foods has long been recognized as a causal factor to Balkan endemic
nephropathy (BEN), a slowly progressive renal fibrotic disease that affects many
individuals residingn farming communities along the Danube River in the Balkan
Peninsula. Recent findings have revealed that farmland soil and groundwater in
endemic regions are contaminated with AAs, which are released from the decay of
Aristolochia clematitisthereby heigtening the risk of human exposure to these potent
phytotoxins. Consequently, there is an urgent need to develop effective remediation
strategies for AAcontaminated water and agricultural soil. In this study, we evaluated
the efficacy of phytoextraction dhniques using commonly employed
phytoremediation plants to remove AAs from polluted water and soil. Our
experimental results indicate that wheatgrass is particularly effective in extracting AAs
from both contaminated water and soil, as well as in metabglithese compounds

into less toxic form of AAs- aristolactams (ALs). Furthermore, we observed that an
acidic environment, which is characteristic of endemic villages, enhdmtkeshe
phytoextractionand metabolic efficiency of the plants, highlighting the potential
applicability of the developed method in affected regions.
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Abstract

Atmospheric nitrogen (N) deposition serves as a significant pathway of N nutrient input to
terrestrial and aquatic ecosystems. Organic nitrogen deposition has been largesvahaged

in the past N deposition observations. Here, a-yaamd observatio of atmospheric deposition

of inorganicN (includingNH4*-N andNOs-N) aswell aswatersolubleorganicnitrogen(WSON)

was performed using an automatic wet and dry deposition collection system at a coastal site of
Hong Kong from September 2023 to November 2024. Annual total (wet plus dry) N deposition
flux was56.5kgN hat year! atthesite, rankingoneof the highestin thedevelopedegionsof the

world. Thetotal depositionfluxes of NH4*-N, NOs-N, WSONwere14.6, 26.1and15.9kgN hat

year!, accounting for 26%, 46% and 28% of wasetuble total nitrogen (WSTNJeposition,
respectivelyNotably, WSONmadeanappreciableontributionto WSTN, indicatingthatWSON

should be included when monitoring N deposition. Wet and dry deposition were both significant
N deposition pathways, contributing around 75% and 25%, respectively, to total N deposition
during the observation period. Our study demonstrated the highdéN deposition at coastal
Hong Kong and filled the knowledge gap of organic nitrogen deposition. Future efforts include
investigatingthe sourcef N in wet anddry depositionandpotentialimpactsof N depositionon

ecosystems.
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What happenedthat night? Source apportionment of a short-term air pollution
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Abstract
Air pollution caused by volatile organic compounds (VOCS) is an ongoing problem for
human health and a major contributor to climate change. To improve air quality and
decreas@reenhousg@asemissionsijt is importantto know the local air compositionand
VOC emission sourcéddowever, shorterm air pollution episodes are difficult to analyse.
Instruments with high time resolution could enable monitoring authorities to capture short
term changes of the VOC composition in ambient air more accurately.
The Aerodyne2-channelGC-MS atthe suburbarHKUST Air Quality Researctsupersite
Facility canobtainVOC datawith ahalf-hourtemporakesolution FromMarch1%, 2023, 3
pm until March 29, 2023, 7am werecorded a sudden increase in VOC mixing ratios during
a shift of the air mass origin to the northern vicinity of Hong Kaéqplying the positive
matrix factorization (PMF) model on omweeek data of 25ourceindicating VOCswe
identifiedseverfactors.Throughtheirrespectivdime seriestwo factorswere attributedo
the pollution episode.The VOC profiles of both factors hint towardssolvent use and
industrial emission sources. Our findings highlightithportance of high timeresolution

VOC monitaring for sourcedentificationof shorttermair pollution episodes.
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Abstract:

Ambient particulate matter (PM) is known to be the reason for generation of reactive oxygen
species (ROS) within the human body. To quantify the ra@dbfenerating ROS in the human
body, oxidative potential (OP) is used. However, there are multiple assays that are commonly
usedfor OP measuremenincludingacellularassaysuchasdithiothreitol (DTT), ascorbic acid

(AA), glutathione (GSH), and different cellular assap#ferent assays have different reaction
mechanisms. Thus, the OP value, which can be expressed in volomaalized andnass
normalizedOP, will vary with differentassaysThis researcltompared two commonly used
acellular assays DTand AA, with the use of samples of urban HK in 2021, which showed
different levels of correlation with chemicals and seasonal variation. Vehamealized DTT
showed a VWshaped variation, which is high in winter, reduced in spring and summer, and
increasd in fall and winter, massormalized DTT does not show a cleariation, withminor
increaserom winter to spring,anda minor level of decreasdérom spring to summer and fall.
While both volumenormalized and massormalized AA doesnotshowassignificanttrendof
seasonalariation,whichbothshowedatrendof low in winter, and highest in summer, and then
decreased gradually from fall to winter. While both mass and vehommalized DTT showed

a moderate correlation with water soluble Manganese, Iron and organic carbon, the mass and

volume normalized AA showed highrrelation with water soluble Copper.

AnaBioEnwv 42


mailto:chjianyu@ust.hk

Accurate Quantification of Multifunctional C 213 Organosulfates in Atmospheric
Aerosols Using Liquid Chromatography-Electrospray lonization Mass

Spectrometry: Overcoming Matrix Effects and Underestimation
ShuminLiang', Yuchenwangf, HanzheCher?, WanChart, JianZhenYu-*

! Departmenbf Chemistry,The HongKong University of Science& TechnologyClear
Water Bay, Kowloon, Hong Kong, China
2 Collegeof EnvironmentaScienceandEngineeringHunanUniversity, Hunan,China
3 Division of Environment & Sustainability, The Hong Kong UniversitySafence &
Technology, Clear Water Bay, Kowloon, Hong Kong, China
*Correspondingauthor:jian.yu@ust.hk

Abstract

Reverseephase liquid chromatography (RPLC) coupled with electrospray ionization
mass spectrometry (EMS) is widely used to analyze polar organic compounds in
atmospheric particulate matter (PM). However, its efficacy for small, polar
multifunctional Gi Cz organosulfates (£30Ssp conceivably key products of isoprene
oxidatiord is questionable. Notable matrix effects are anticipated to arise from poor
retention and celution with abundant salts in PM samples. Here, we systematically
evaluated RPLC versusy/drophilic interaction liquid chromatography (HILIC) coupled
with ESFOrbitrapMS in quantifyingPM-boundCs;30Ss.We synthesizedhreeCs; 30Ss,
including glycolic acid sulfate, hydroxyacetone sulfate, and lactic acid sulfate. The
availability of authentic standards enabled the first quantitative assessment of
measurement bias forzG@OSs using RPLE&ESHOrbitrap MS method, revealing an
underestimatiof thesecompounddy 1i 2 ordersof magnitudeThe measuremertiias
primarily stemmedrom matrix effectsarisingfrom co-existingbisulfatein ambientPM.

In contrastHILIC notablyoutperformedRPLCin retentivecapacitiesandpeakresolving
abilities, effectively avoiding matrix suppression effeétdditionally, the HILIGESE

MS methoduncoveredour previouslyunreportedCz 30Ss,expandingour knowledgeof
atmospheri®©Ss.Thiswork enhancesur capabilityof accuratequantificationof aerosol

components, thus helping reduce constraints on studies of aerosols and their impacts.
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Abstract:

As animportantfractionof organiccarbonin PMz.5, WSOCplaysacrucialrolein climate
change, atmospheric chemistry, and is associated with adverse health efi#uts.

fossil fuel combustion and secondary formation are common sources of WSOC, the
temporal variations and sources of WSOC in Hong Kong remain unclear. In this study,
we conducted a field measurement of daily-BMomposition at Tsuen Wan, an urban
residential area in Hong Kong, over a gmear period from 2023 to 2024. In addition to
WSOC,carbonaceouspeciessaccharidesnorganicions,andmetalconcentrationsvere
determined to trace the sources of WSOC.

Theresultsshowedhattheannualaverageoncentratiomf WSOCwasl1.6+ 1.0ugC/ms,

with the highest concentration observed in winter (2.1 + 1.0 pgC/m3) and the lowest in
summer (1.1 £ 0.8 pgC/m3) among four seasons. WSOC accounted for 40% of the total
OC throughout the study period, with flelowing seasonal contributions: winter (44.2%)

> fall (42.5%) > summer (37.2%) > spring (35.2%), suggesting increased polavtiis
duringthewinter months A PositiveMatrix FactorizationfPMF) analysis was performed

to identify the sources of WSOC, revealing that primary sources such asodalstion
andbiomassburning contributedmorethan50%to WSOClevels.These findings could
inform strategies for mitigating WSOflated health impacts and improving air quality

in Hong Kong.
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Abstract

The inhaled ambient fine particulate matter g@Man release morbific chemicals to
human respiratory system. Among them, the higiatalytical transition metals (TMs) can
contribute to antioxidant depletion and reactive oxidative species (ROS) formation.cHmese
increasethe adverse oxidative potenti@P) to the human body, causing multiple health
issues. Previous studies have assessed OP of different samples based on glutathione (GSH)
assay, as GSH is an essential antioxidant applied inside human body. Equations between OP
and TM concentration havesal been generated by different regression models. However,
these empirical equatns could hardly explain the catalytical effect of TM in OP generation
processes as no underlying chemical mechanisms were proposed to support them.

In this study, we measured the cupric ion induced GSH loss rate with controlled Cu
concentration and GSH initial concentration respectively. The reaction rate not only shows a
MichaelisMenten like trend with increasing Cu concentration but is also fids#red with
respect to GSH concentration. Based on these results, we proposed a modified quasi
MichaelisMenten mechanism to explain the catalytical effect of Cu during the GSH oxidation
process in the surrogate lung fluid. In addition, the synergistectedbf ambient organics
during Cuinduced GSH oxidation is also tested and discussed. Our work propaksdiled
chemical mechanism for Cu induced GSH depletion in the acellular GSH assay. This lays the
foundation for understanding OP generation in the more complicated human respiratory
system, providing valuable reference for OP calculation and modedisgdbonmeasured

chemical composition of ambient BM
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Abstract

Currently, dissociative biorthogonal metaltalyzedreactions used for developing
prodrugs have largely centered on the release of amines, alcohols, and certain aryl
groups. To add to the growing list of these reactions, this study develops what is
describedasthepropargylbenzoximé@BO)group.Whenexposedo Au(lll) catalysts,

the PBO group was found to undergo hydroamination, followespbytaneous NO
bondcleavagéo releasaldehydes/ketonasmder mildandphysiological condition$.
Further adaptationf the PBOgroupwasthen exploredothatcarbayl releasecould

elicit the synthesis of an indole core. To highlight their applications for anticancer
prodrug therapies, this study also developed f&3ked prodrugs that can undergo

the goldtriggered synthesis of indeleased drugs.
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Figure 1. Development and adaptation of PBO groups for drug release (carbonyl

release) and drug synthesis (indole forming)
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cancer immunotherapy
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Abstract
The immunosuppressive tumor microenvironment in tipgative breast cancer
could hinder response to thorough immunotherapy and diminish the antitumor
efficacy*. Here,we manifestanovelphototheranostiagentwith aggregatiorinduced
emission property that guided pharmacological activation of a STING agonist for
photothermai mmunot her apy t o create ahh Ai mmunol
pyridiniumrotor strategyis proposedo developa positivelychargedrBTP-Bz which
is stably ceincorporated with STINGagonist into thermalesponsive exosome
liposomehybrid nanoparticle$or tumortargetingdelivery. Significantly,singledose
photoimmunotherapgffectively suppresseabscopatumor growth and provokemn

immune memory effect to inhibit postsurgical recurrent and rechallenged tumors.
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Abstract

Drugresistant microbial infections have become a global public health issue,
necessitatingarlydetectiorandintervention Currentin vitro clinical diagnostianethods
typically require sampling and culturing, processes that are cumbersome and time
consuming. In response, we have developed a smart, portable system that integrates
AlEgens (fluorescent sensors), a mini diigit channel on a cellphone, and inigdint
software. This system can monitor infections within seconds and provide photodynamic
therapy within minutes using loywower white light irradiation, achieving antimicrobial
activity rates of over 96% and enabling wound healing within a week. The system is
further enhanced with remote communication and image analysis software, allowing for
wireless data transmission, infection analysis, and medical advice from doctors via the
Internet. This innovation addresses the global antibiotic resistance crisis and lays the
groundworkfor thedevelopmenof smartwounddressingsvith potentialapplicationsn
preclinical research and diagnostics.

Additionally, traditional photodynamictherapy(PDT) faceschallengesin treating
anaerobic bacteriahfectionsdue tothe needior oxygen.To overcomethis, we have
constructed aexceptionally potent photocatalytic system, TBSMSmyhich exhibits
high catalytic activity through photeduced intramolecular muitep electron transfer.
TBSMSPY effectively catalyzes the oxidation of NADH, disrupting normal metabolism
andleadingto cell death Wetermthismechanismiphotoinducededoximbalance'(PIRI)
and have demonstrated its effectiveness in oxyjigsnperiodontitis treatmet.
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Abstract
NearinfraredIl (NIR-II) fluorescence imaging and photodynamic therapy (PDT) hold
immensepotentialfor precisionmedicine yet existingprobesstruggleto simultaneously
achieve high brightness, efficiemeactive oxygen species (ROS) generation, and
organellespecific targeting. This work presents two molecular engineering strategies to
address these <chal |l engepyrroleUand indoiumntge di t hi
designed ionic aggregationduced emission (AIE) photosensitizer DTrPredshifted
absorption/emissioto 620/970nm while reducingthesinglettriplet energygap( ozE=
0.78 eV) forenhanced ROS productiofihrough intramolecular-8l electrostatidocks,
the AlEgen TSEH showed boosted NIRquantum yield (QY = 1.22% in water) and
brightness. Therapeutically, DTIR enables redime NIR-II-guided PDT with 78%
tumorgrowthinhibition, whereas SEHvisualizessubmillimeter metastatidung tumors
(<1 mm) for surgical navigation. These findings collectively advance-IN[iRobes
towardclinical translation offering dual solutiongor imageguidedcancetherapy(DTP-
In) and pointof-care diagnostics (TSEH), with broader implications for designing
multifunctional nanomaterials througational electronic and steric control.
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Abstract

The emergence of aggregatimmluced emission (AIE) twalecades ago marked a
significantadvancemerih chemicalsciencespurringtheboomingdevelopmenof novel
AlEgens for bioimaging, optoelectronics, and biochemical sensing. Limited by
constrained chemical space, environmental concerns, and uncertain biocompatibility,
synthetic AIEgens face application challenges, making the pursuit of naturally derived
BioAIEgens a promisingtrategy for nexgeneration developmehtiere,we report the

first AIEgen derived from a marine bacterial metabolit€2-Bydroxy-6-methoxy3-
propionylphenyl)quinazoli##(3H)}-one (HMPQ). HMPQ exhibits a unique fluorescence
mechanism via excitegtate intramolecular proton transfer and displays diverse
emissions in various solvents and sdtdte polymorphic forms. Notably, HMPQ
sekctively binds to &uadruplexes (G4s), enabling fluorescence visualization of these
non-canonical nucleic acid structures without altering their conformation. Its excellent
biocompatibility and precise cellular imaging of G4s highlight its potentialdltogical
applications, paving the new way for BioAlIEgens as novel G4 probes.
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Abstract

Photodynamic immunotherapy presents a -imvasive strategy characterized by
spatiotemporal control and minimal side effects to induce immunogenic cell death (ICD).
This approach significantly enhances the release of tuagsgciated antigens and damage
associated molecular patterns, thereby improving cancer immunotherapy outcomes.
However, hypoxia and antioxidant defences at tumour sites considerably diminish the
efficacy of photodynamic immunotherapy. In this work, we introduced a cowadghead,
alkyneamide, intoan AIE photosensitizer to develop novel covalent photosensitizer,
MBTP-PA, which targets redox systems and facilitates ferroptasi pyroptosignediated
photodynamic immunotherapy by thiphe click reactions. The covalephotosensitizer
interactswith intracellularthiol compoundsuchascysteineand glutathione, disrupting the
intracellular antioxidantsystem and alleviatinghypoxia. This results in enhanced
photodynamit¢herapy(PDT) efficacy comparetbh thenon-covalent photosensitéz MBTP-

A. Furthermore, irconjunction with PDT, this reaction therapy can activate ICD through
ferroptosis and pyroptosis, thereby enhancing-tamtior immunity. Notably, in vivo
injection of MBTP-PA nanopatrticlesat the tumour site led to theeliminationof primary
tumours,nhibiting distaltumoursandexhibitingminimal side effects. Thereforéhis work
notonly integrateshethiol-yneclick reactionsnto cellular systems, significantly enhancing

the efficacy of photodynamic immunotherapy but also paves the wale¥etoping novel
photosensitizers?
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Trigger inducible tertiary lymphoid structure formation using covalentorganic
frameworks for cancer immunotherapy
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Abstract

The discovery of tertiary lymphoid structures (Th@hin tumor tissues provides a promising
avenudo promotetheefficacy of canceimmunotherapyYet, thelack of effectivestrategieso
induce TLS formation poses a substantial obstacle. Thus, the exploration of potential inducers
for TLS formationis of greatinterestout remainschallenging Here,inspiredby themechanism

of artificially cultivatedpearls,acovalentorganicframework(COF)is employedo induceTLS
formation'. Singlecell sequencing analysis reveals that this is achieved by promotion of
cytokinehypersecretionwhich facilitatesthe maturation proliferation,andmigrationof T and

B cells, critical for triggering TLS formation. Furthermore, the efficacy of @@Heiated
phototherapy in inducing TLS formation is validated in both the MC38 and 4MOSC1 female
tumor models. Notably, a strong synergistic effect between-@€diated pototherapy and

U C T L44As observedresultingin the effectiveeradicatiorof both primary anddistanttumors,

while also inhibiting tumor recurrence.
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Abstract

AggregationinducedemissionuminogengAlEgens}basedhotothermatherapy(PTT)

has grown into a sparkling frontier for tumor ablation. However, challenges remain due
to the uncoordinated photoluminescence and photothermal properties of classical
AlEgens, along with hyperthermiaduced antiapoptotic responses in tumor cells,
hinderingsatisfactorytherapeuticoutcomesHerein,anearinfrared(NIR) spirc-AlEgen
TTQ-SA was designed for boosted PTT by auxiliary DNAzymgulated tumor cell
sensitizationWith the combination of spirdlEgenbased PTT an®NAzymebased

gene silencing, the agesigned nanosystem showed promising NIR and photothermal
imaging abilities for tumor targeting, and demonstrated significant cell apoptotic,
antitumor, and antinetastasis effects against both orthotopic and spontar@east
cancer. These findings offer new insights iAl&genbased photothermal theranostics
and DNAzymeregulated tumor cells sensitization, paving the way for synergistic gene
silencingPTT nanoplatforms in clinic.
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Alpha Synuclein Forming Liquid-Liquid Phase Separation with Mitochondrial
Genome DNA via The Nucleoid ProteilT FAM.
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Usynuclein is an intrinsically dsymaender ed
is associated with several neurodegenerative diseases Like Parkinson Disease (PD).
During the pr ocswgleiowil foangthercendeasate mempranelles
organelles with other proteins, DNA, or RNA, which is defined as lijgidld phase
separation ( LLPS)syniictia cas lerfalire insaimbse whold cells

including mitochondria.

Mitochondria provide more than 90% of energy to support bioreactions inside cells.
Mitochondria genome DNA (mtDNA), which is always covered by mitochondrial
nucleoidproteinglike TFAM, is adoublestrandcircularDNA, with variouscopiesin the
mitochondrialmatrix. In PD models,U-synucleinhasbeenreportedto locatein the outer
membrane, inner membrane, and matrix of mitochondria. However, the relationships
amongymucl ei n, mt DNA, TFAM and PD remains
synucleinis colocalizedwith TFAM andmtDNA in Helacellsandcouldform LLPS with
MtDNA andTFAM in vitro. With thesinglemoleculeopticaltweezersye find TFAM is
essential core of the LLPS droplet whose DNA binding function is force dependent.
Finally, our study also proves calcium is also the key of LLPS forming. Our study shed
light on PD studies with novel methods in single molecule level. Furthermore,
combimation between biochemical and biophysics methods also fill the gap in molecule

dynamics and processingpm molecule level to cell level.

AnaBioEnwv 55


mailto:maxhuq@ust.hk

Gold-dependent artificial metalloenzymes from native thiamine enzymes

Hong Dai, Ke Du, Lingfeng Zhang, Luning Tian, Zhihong Guo*
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Many artificial metalloenzymes have been created to convert the versatile transition metal
catalysts into environment-friendly biocatalysts. Here we report a new strategy to create artificial
metalloenzymes from native thiamine enzymes. We use the thiamine-diphosphate cofactor as a
carbene ligand to coordinate transition metals and incorporate the metalated cofactor into the
active site for use as a transition metal cofactor. Using gold (I) as example, we have successfully
synthesized the gold (I) cofactor and incorporated it into the thiamine enzyme MenD from E. coli
(see below). The holo-metalloenzyme retains the catalytic activities of the gold complex with a
very high substrate specificity. Increase of its catalytic efficiency by molecular evolution is in
progress. This new strategy of forming artificial metalloenzymes promises to transform a
significant portion of transition metal catalysis into green chemistry.
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Saccamycin A exhibits high antibiotic and antitumor potency by targeting DNA
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Saccamycin A (SacA) is Ce-symmetric cyclodepsipeptide natural products recently
isolated in our laboratory from Saccharothrix syringae. It exhibits high antibiotic activities against
Gram-positive bacteria and nanomolar potency against cancer cells. Here we show that it
achieves these biological activities by targeting DNA in a new mode of action. It is found to trigger
SOS response (Figure 1A), resulting in release of the SPb prophage from Bacillus subtilis. Intact
SacA is readily recovered from the genomic DNA isolated from drug-treated bacteria, indicating
that the natural product tightly binds to DNA without covalent interaction. In vitro, SacA
progressively binds supercoiled or linear plasmid DNA and causes dose-dependent shift in
electrophoretic mobility. It forms multiple complexes with distinct size with 33-37 bp DNA duplexes,
which are unambiguously manifested in the dose-dependent pattern in polyacrylamide gel
electrophoresis (Figure 1B). Using even shorter DNA duplexes, SacA is found to bind DNA with
very low sequence specificities. Interestingly, SacA is also found to be capable of saturating
plasmid DNA at a ratio of approximately one molecule to four base pairs. SacA-sacturated DNA
is resistant to cleavage by restriction enzymes, demonstrating that the tight drug binding disables
the biological activity of DNA. Taking together, these results show that SacA disables DNA
functions by random, noncovalent binding that successfully evade the robust DNA repair
mechanism in the host cells. This new mode of action suggests that SacA is a promising candidate
in the development of new antibiotics and new cancer chemotherapies.

(A) D!VIS‘O Sacamycin A Mitomycin C (B) 5 2 R73A L254A
A\ 88 0 25 50125 0 25 5.0 12.5eq. SacA
Bacillus subtilis Y
Strain 168
1A366
arg(GH)15;
recA45; trpB3

BKK16940
trpC2; ArecA:kan ’\\ ) v . . . ] o ]
Y Figure 1. (A) SacA-induced filamentation indicative of the SOS

{ response in Bacillus subtilis. Mitomycin C is a positive control.

& Visa The SOS activator protein RecA is mutated or knockout in 1A366

\ and BKK16940, whereas the recA repressor protein LexA is

\' . \\ disabled inBKK17850. (B). Oligc_)meric DNA dupl_exes R73A (37

—— '_\ > Ny bp) and L254A (33 bp) form multiple complexes with SacA. In the
tpC2; lexAkan N ’ "— assay, 50 pmol of R73A or 5 pmol of L254A was mixed with SacA

Wor s il X in 10 mM Tris. HCI buffer at pH 7.35 and incubated for 1h at 37C
. S /kg before loading for electrophoresis on a polyacrylamide gel.
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Abstract

Condensed, transcriptionally inert genomic regions are present as constitutive heterochttettieres,
centromereandpericentricegionsof humanchromosomeslhe internaktructureof theseheterochromatic
regionshasremaineda mysteryfor a long time.Here weusethe smaltmoleculenaturalpeptideproduct
Saccamycii to probetheseregionsandfind that they are divided into domains witdiatinct accessibility

profile according to the underlying tandem repeats. Discrete heterochromatic domains are formed on all
telomeric tandem repeats, mossatellitehigherorderrepeatsn centromeresr pseudocentromeregth a

low size cutoff, all megabase classical satellite tandem repeats, select centromeric satellite arrays and
smaller classical satellites with specific repeating units, and hybrid regions containing at least one small
satellite array and often together with reatellite sequensewhile many small satellite arrays and gene
codingregionsareaccessibleEachdomain isuniquein ultrastructureasindicatedby thedistributionof
inaccessibilitypeaks,which rarely presenta periodic patterndespitethe highly repetitive underlying
sequence. Interestingly, the enrichment of trimethylated histone 3 lysine 9 (H3K8m&®)emecessary

nor sufficientfor a constitutiveheterochromatidomain,contrary tothe belief that therepressive histone
markis essentiafor constitutiveheterochromatinrhese findings suggest that multiple factors are involved

in the formation of the centromeric and pericentric heterochromatin domains, including at least epigenetic
modifications as well as the sequence, organization and size of the underlying tandésn repea

Chromosome 15 (first 18Mb)

o

1 Logy(DsacaD) ™
o

5
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Abstract

Natural products offer an unparalleled chemical diversity that synthetic libraries often cannot match. Here
we report the isolation and identification of Saccamycin A and B fi@@charothrixsyringae Their
structurds tentativelydeterminedasnovel, C2-symmetric7-residuecyclodepsipeptide dimers (below) by

one and twedimensional NMR spectroscopy. Determinatimintheir threedimensionalstructureis in
progressThesenaturalpeptideproducts exhibinanomolapotenciesagainssomeGrampositivebacterial
strainsand various cancercell lines and argromising leadsfor developmentof new antibiotics and
antitumorchemotherapies. A biosynthetic gene cluster in the bacterial genome is proposed to be responsible
for their biosynthesis by nerbosomal peptide synthetase (NRPS), which interestingly contains only six
synthetic modules with trarecting acyltransferaseAT) and adenylation (A) domains. These findings
showthatSaccamycingepresenanewclass ofnaturalpeptideproductswith aunique mode of biogenesis.

SaccamycinA: R=CH;COO
SaccamycinB: R=H
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Abstract

We conducted a study to identify and quantify bisphen¢BRA), a known endocrine
disruptor, in disposable face masks collected from Hong Kondfifiglings indicate that

BPAIs a prevalent contaminant in these masks, with concentrations reachin@ up ¢og

per mask. While polypropylene, the primary material used in mask production, is usually
regarded as BP#ree, the contamination likely stems from additives like flame retardants
that are added during the manufacturing process. With a dermal absogsttieient of

0.59; BPA canbereadilyabsorbedhroughthe skin.Alarmingly, 8 out of

85 samples tested could lead users to exceed the tolerable daily intake of BPA established
by the European Food Safety Ageohtpgrdagwhi ch i
Furthermore, BPA fully dissolves in landfill leachate within 70 daysssenting
significant health and environmental risks. Given the widespread use of face masks during
the pandemic, their critical role in protecting medical professionals, and the absence of
regulations concerning BPA levels in masks, it is essentiaplorexreyulatory measures

to protect both mask users and the environment.
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C=C BondsPositional Determination of Unsaturated Fatty Acids Via Potassium
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Abstract: Positional characterization of C=C bonds is crucial for elucidating the
structure of unsaturated fatty acids. Chemical derivatization of C=C bonds prior to
tandem mass spectrometry (MS/MS) has proven to be an effective approach for
producing diagnostic fganents that enable precise determinaion of C=C locations. This
study employed neutral potassium permanganate to convert C=C bonds of unsaturated
fatty adydaw ketones, avhich were subsequently analyzed byeloevgy
collisiorrinduced dissociation (CID). Negative ion mode CID of the deprotonated
oxidized FA anions generated diagnostic fragment ions alongside abundant false
positive peaks. Various metal ions were then evaluated as charge carriers ef mono
oxidized fatty acids. Notably, gdive ion mode CID of lithium adduct ions,
[(M+20)+Li]*, produced abundant diagnostic fragments for identifying C=C bond
positions in polyunsaturated fatty acids, without any interference frompgatstve
fragments. For monounsaturated fatty acidsgmtstic fragment ions were also

observed, although they were accompanied by somegals@vefragments.
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Abstract

Semaglutidea lipidated analoguef glucagonlike peptidel, remainsone of
the moswidely prescribednedicationsvorldwide. Sinceoligomerizations acritical
quality attribute for drug safety arefficacy, oligomerization of semaglutide was
studied using varioumassspectrometrybasedapproaches this study.Native mass
spectrometryvas first used to assess the effects of a series of factors, including peptide
concentration, number &feezethaw cycles, incubation time and the presence of metal
ions, on the oligomerization extent of semaglutide. Remarkably, it was found that
copper (1 1) ions significantly promote
controlled nanoelectrospragnizationmassspectrometryvasthenappliedto compare
the thermal stability of the coppdround and coppdree semaglutide multimers. It
was found that semaglutide dimers demonstrated a much more significant stabilization
effect than trimers and tetransarpon copper binding. This implied that the copper (I1)
ions might have promoted semaglutide oligomerization by enhancing its dimerization.
Finally, hydrogen/deuterium exchange mass spectrometry was used to localize the
stacking interface of the coppkeound semaglutide dimers.

This study demonstrated the application of mass spectrometry methods for
characterizingthe oligomerization behaviour of peptide candidateswhich is an

important consideration during the development of a safe, long acting, and stable drug.
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Association to Balkan Endemic Nephropathy
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Abstract

Balkanendemimephropathy¥BEN), achronickidneyfibrotic diseaseliagnosedn more

than 10,000 individuals living in villages alongside Danube Rivsr,associated to
chronic exposure to aristolochic acid (AA) through contaminated crops or Awater.
Recently findings showed that AA and common environmental pollutants, e.g., polycyclic
aromatic hydrocarbons and phthalate ester, exert combined genotoxicity, as indicated by
the elevated DNA adduct levels throughesgosuré. Yet, the combined toxicity of AA

and another common class of environmental pollutants, heavy metals, remains uncleear.
In this study, w investigated the formation &L -DNA adducts quantified by LE MS/MS,

in cellular DNA induced by concomitant exposure to aristoloabidl (AA-I) andten

metal spedes. Resultsshowedthat AL-DNA adductlevel increasesn cells co-exposedo

AA andAs(lIN)/Cd(I1)/Fe(lll) in time- andconcentrationdependenmanner Meanwhile,
slowereliminationkineticsof AL-DNA adductsvasalsoobservedwhich may bedue to

the effects of nucleotide excision repair enzymes impairraedtAA detoxification
enzymesnhibition by metals.The resultsof this study revealed a previously unaware
causative role of heavy metals in BEN development.
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Abstract

Alzheimer disease (AD) is a severe neurodegenerative disorder marked with a series of
pathological changes. Amortgem, deposition of amyloifi (Ab) plague is the most well
known hallmarks of AD, which is formed from the aggregation of misfoldbgéptides
leading to neuroinflammatory, neuronal dysfunction, cell death and ultimately dementia.
Meanwhile, oxidative stress is widely observed in AD brain due to the overproduction of
reactiveoxygenspeciegfROS)suchashydrogenperoxide(H20.), leadingto the peroxidation

of lipids, proteins, and DNA, exacerbating lesions of brain. Currently, magnetic resonance
imaging(MRI) andpositronemissiontomography(PET)arethe primaryimagingtechnique
applied in the clinical diagnosis of AD. Due to their inherent limitation, optical imaging
utilizing fluorescentlyeasalabelfor thevisualizationof pathologicathangess potentially
promisingto beanalternativediagnostidechniqueclinically. However effectivefluorescent

probes for diagnosis of AD are still lacking.

Ab andH-0; arethewidely usedbiomarkersn developingprobesanddrugsfor thedetection,
diagnosisandtherapyof AD. Herein,we reportthedesignanddevelopmenbf a duattarget
fluorescent probe (HY3) constructed by th€ {A structural based fluorophore and®i-
responsivenoietyfor detectionof Ab andH202 in AD cell andmousemodels HY 3 exhibits

a large emission wavelength shift of ~130 nm upon reacting with Bind ~180 nm in the
presence of B, concomitant with a strong fluorescence enhancement. HY3 shows
outstanding sensitivity and selectivity towardsahd HO. compared with othdsiologically
relatedproteinsandions. This biocompatibleand nontoxic sensingprobeis ableto detect
exogenous/endogenous® and differentiate N2a and N2aSw celisvivoimagingstudies
alsoshowthatHY3 is BBB-permeablend carsuccessfullyransformto its oxidativeproduct

(HY2) in thebraingiving riseto dualemission.Theremarkablalifference
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in fluorescence intensity between the wijghe and transgenic mice of different age groups
suggests that HY3 is a highly sensitive probe to detect and moffitplague and bD- in
the brain of AD mouse model. Thus, HY3 is promising to be a useful tool in the detection

and diagnosis of AD.
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In Vitro
* High sensitivity/selectivity In Vivo

+ Good photostability

+ Low cytotoxicity
AD model mouse
6 months old
5 min imaging

« Biocompatibility
+ BBB permeability
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Peroxynitrite and Amyloid-b D +Acivated Near-Infrared Theranostic Probe for
Oxi dative Stress Monitoring in Al zhe
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Abstract
Amyloid-b ( ADb) , a key Dbiomarker of Al zhei mer 0s
reactive oxygen species, including peroxynitrite (OND@hich play a critical role in
t he di sease0s prpgession gevavers degelopag wols for directly
detecting and monitoring Binduced ONOO remains a significant challenge. Herein,
we design a neanfrared (NIR)fluorescent probe;lOP-SLM, which is synergistically
activated by b'otenAbl|l and ©BONOOI y -ikleédect i ve
ONOQ levels in vivo. Impressively,HOP-SLM exhibits a substantial fluorescence
enhancemer#t655nmwhenreactingwith ONOQ in thepresencef A b demonstrating
high sensitivitydownto 13 nM with minimal interferenceThe strongaffinity for A band
low cytotoxicity makeit suitablefor detectingandvisualizingendogenou®NOO levels
inducedby A bin AD cell models Notably,thisONOQO -responsiveprobecaneffectively
detect, monitor, andifferentiate varying ONOOlevels induced byA b ADmmice of
different ages, where cerebral ONOO ev e | s i ncrease with age
accumulation. Moreover, the ONO®eaction product oHOP-SLM offers significant
neur opr ot e c tindoced toxigtya and exhibitsAdedib aggr egati on ef
providing an additional therapeutic advantage. Thus, this multifunctional theranostic
probeservesasahighly sensitiveandspecificimagingtool for visualizingandmonitoring
ONOQJ levels in the presena# Ab i n vivo, facilitating mor e

and treatment of AD.
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Europium Probe Binding to Human Serum Albumin and U-1-AGP:
Key Importance of Configuration, Charge and SizeComplementarity

HuishanLi, @ Dominic J. Black,” Wei Han?, Sally Lok-WanNg 2 RobertPal®, David
Parker #

a. Departmentf Chemistry,HongKong BaptistUniversity, Kowloon Tong,Hong
Kong; davidparker@hkbu.edu.hk

Abstract

We have observed remarkable selectivity behaviour in protein binding with three
structurally related Eu eéiqua complexes, [EdE]. Circularly polarized luminescence
studies and stochastic molecular dynamics binding pocket simulations confirm and add
additional detailed stereochemical information regarding the nature of the selective
proteinbindinginteractionbetweerdrugsite 1 in HSA with [EuL?], andbetweer{EuL®]*

a n d-1-AGP. In each case, both charge and size complementarity are critically
significant, enabling these probes to be utilized in competitive assays for drugs that

exhibit strong interactions with the specified protein binding site.
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Fluorinated liquid crystal monomer (FLCM) induces kidney dysfunction by
di sr upt i megdiaRdfatiRatid oxidation
Lin Peng ZongweiCai*
StateKey Laboratoryof Environmentaland Biological Analysis,Hong Kong Baptist

University; Prof. Zongwei Caiz{vcai@hkbu.edu.hk

Abstract

Fluorinated liquid crystal monomers (FLCMs) are ubiquitous in our daily life as being
the units of liquid crystal displays, yet their toxicological impacts remain largely
unexploredHerein,this studypresents comprehensivenvestigationnto thehazardous
effects of 3,4difluoro-4 -jans4-ethylcyclohexylibiphenyl (DFECB), a representative
biphenylFLCM, usingin vivo, in vitro, andin silico approachedMice exposedo human
relevantconcentrationsf DFECB for 30 daysexhibitedrenaldysfunction characterized

by interstitialinflammation,glomerularmorphologicachangesandmetabolicdisorders.

Met abol omic profil i ng -oxelatianad aekdy factarlnirdmal t e d
impairment, correlating with significant downregulation of peroxisome proliferator
activat ed PP a&dliydassaysidinonstrate®FECB-induced cytotoxicity,
oxidativestressjnflammationandenergydeficitin renalcells.Importantly,pretreatment

with theP P A Rddnisimitigatedtheadverseffectsof DFECB,underscoringhecentral
role of P P A Rnducetl mephibfeci®yB Molecular docking simulations
elucidated strong halogen and hydrophobic interactions between DFECB Ri&IR U ,
providing mechanistic insights. Collectively, these results suggested that DFECB could
actasadisruptorof thePPARUmediatedatty acidmetabolisnpathway Jeadingto renal
dysfunction.This study highlights the potential health risks associated with FLCMs and

emphasizetheneedfor their scientificregulationandfurthertoxicologicalinvestigation.
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Impacts of Rhizodeposition of Chinesefir (Cunninghamia lanceolatg on Soil
Organic Matter Characteristics and Microbial Communities
HuishanLl 2, ZongweiCAl 2 JunjianWANG ®*
@ State Key Laboratory of Environmental and Biologigahlysis, Hong Kong Baptist
University
b Schoolof EnvironmentaBcienceandEngineeringSoutherriJniversity of Scienceand
Technology

* wangjj@sustech.edu.cn

Abstract

The plant rhizodeposition plays a crucial role in the formation of stable components of
soil organicmatter.Rhizodepositedarbon utilized andtransformedy microorganisms,
affects the carbon turnover process between plants and soil. Chin€aenfiir{ghamia
lanceolatg is a preferred tree species for afforestation and urban greening, mainly
distributed in Asia, especially in China. However, the impacts of rhizodeposition of
Chinese fir on the molecular composition of soil organic matter and microbial
communitiesremainstill uncertain By analyzingthe soil organicmattercompositionsat
differentdistancesrom therootsof pottedChinesdir, we foundthatthe organiccarbon
content in rooadhered soil is 4 times higher than that in bulk soil andoob soil.
Rhizospherearboninput significantly affects thefinpar t i cl e fracti on
combined with minerals. The chemical characteristics of dissolved organic matter in
rhizosphere soil are most similar to root exudates. Metagenomic analysis of sall
microorganisms revealed the species composition ofatloéred soil differs from that

of othersoil, with specificcommunityfunctionsinvolving carbonfixation andsecondary
metabolitemetabolismlt indicatedong-termaccumulativehizodepositiorsignificantly
increases the proportion of stable soil organic matter in rhizosphere, which maybe
mediated by rhizosphere microdéne study supports the stability of soil organic matter

and carbon sink estimation in Chinese fir plantations and urban greening lands.

Key words: RhizodepositsRootexudatesSoil organiccarbon Microbial function
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Single Tissue Multimodal Imaging for Cellular Spatial Omics Analysis
LAM Ka Yam Thomas', ZHANG Bingxu", WANG Jianing,CAIl Zongwei, XIA Yiji *,
Hong Kong Baptist UniversityEqual contribution; *Corresponding.
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Abstract

The advent of omics and spatial technologies has revolutionized modern research,
enablingthesimultaneoustudyof multiple moleculadayersalongsiddissuearchitecture

and insitu distributior. High-resolution spatial technologies reveal molecular crosstalk
and interactions from the subgional to the subellular level. This study presents the
development of cellulalevel multimodal imaging of transcriptomes and metabolomes by
integrating nwel spatial technologies, specifically Stewsrt and matix-assisted laser
desorption/ionization mass spectrometry imaging (MAIMI). We introduce a novel
protocolthatcombinesspatialtranscriptomice&ndmetabolomicsachievingl 0 e m s pat i al
resolution and molecular depth. Our integrated spatial multiomics method offers the
highest spatial resolution for cellular analysis to date. This method provides a
comprehensiveool for exploringcomplexmolecularandmetabolicenvironmentsn cell-

cell interactions within tissues, with significant implications for research and clinical

applications. ]
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Sizedependent pulmonary toxicity and whole-body distribution of inhaled

micro/nano plastic particles in male mice from chronic exposure
Leijian Cherr, Yu Liu*, HuankaiLi, Siyi Lin, XiaoxiaoWang,Jiachend~ang,Xin Diao, Lei
Wang, Zhu Yang*, Zongwei Cai*
HongKong BaptistUniversity*Equalcontribution;*Corresponding.
Email: zwcai@hkbu.edu.hikzyang@hkbu.edu.hk

Abstract

In recentyears, the ubiquitous presence micro/nanoplastics (MP/NPin the air has
raised concernsabout their potential toxicity, particularly under natural respiration
conditions, a puzzle largely absent in existing studies. To better address this knowledge
gap, our research employed a whbtaly inhalation exposure system to investigate the
absorption, transfer, and accumulation of inhaled polystyrene micro/nanoplastics (MP/NP)
(1.5x 10”5 particles/ni), alongwith their pulmonarytoxicitiesin ICR malemice (n=16).
llluminated with fluorescentpolystyrene MP/NP, our findings revealedthe highest
MP/NP concentration in the lung, followed by blood and splaed, the lowest in the
brain.Moreover,80 nm nanoplasticexhibitedgreateiinter-tissuetransferefficiency than

1 ¢ mmicroplasticsChronicinhalationexposurdo MP/NPnotablyexacerbatedxidative

stress within the extracellular environment of thiegs, impaired antioxidant defenses,
and disruptedboth intra- and extracellularbalancesof the metabolomeand lipidome,
leading to increasedoxidative stress and inflammation. Contrary to expectations,
exposure to 1 em microplastics, i nstead
pulmonary toxicity, including heightenedoxidative stress,apoptosis,and necrosisin
alveolar macrophages.These disturbances,in turn, mediated a more pronounced
epitheliatmesenchymatansitionin lung epithelialcellsandled to fibrosis. Our research
significantly advances the understanding of the health risks posed by Nip&l&ion,
offering critical insights into their various toxicities based on size and highlighting the

greater toxicity of larger microplastics.
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Mechanistic study of N6-methyladenosinedemethylationby ALKBH5

Yingqi Lait, SimranjeeKaurt, lvanhoeK.H. Leung”* andWei ShenAik 1"

1Departmenbf Chemistry Hong Kong BaptistUniversity, Kowloon Tong,HongKong SAR, China;
aikweishen@hkbu.edu.hk

2Schoolof ChemistryandBio21 MolecularScienceandBiotechnologyinstitute, The University of

Melbourne, Parkville, Victoria 3052, Australi@anhoe.leung@unimelb.edu.au

N6-methyl adenosine (m6A) is one of the most prevalent and abundant RNA modifications
in cellular RNA. Human AlkB homolog H5 (ALKBHS5) belongs to the conserved AlkB
family of Fe(ll} a n ¢ ketoglutaratedependent oxygenases that demethylates this m6A
modification. Unlike the other human m6A oxidizing enzyme, the fat mass and ebesity
associated protein (FTO), which gives  stable moxidized N6
hydroxylmethyladenosine(hm6A) and doubleidized N6fomyladenosine(f6A) before

they slowly degrade into the fihaadenosine (A), ALKBHS5 quickly fragments the
intermediate hm6A to the demethylated A. In our previous study, we proposed a proton
shuttle between the crucial residue inside the active site of ALKBH5, Lys132 and Tyr139,
and the m6A, allowing fagtack thegeneration of A. Here, we present the kigholution
QToFRbased mass spectrometry activity assays with mutants in which either of the two
crucial residues are modified. Together with our previously reported structures of
ALKBH5(74-292) in complex with ta 8mer m6AssRNA substrate and 20G/NOG, we
verified the proton shuttling mechanisms that lead to the fast m6A demethylation by
ALKBHS.
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In situ GenerationofCopper ( )/ di et hYonplexBasedondvietalb a mat e
organic Frameworks for Four-in-One Enhanced Synergistic Tumor Therapy

HU KAIQI, LI HUNG WING

The Chinese University of Hong Kong, Shatin, NT, Hong Kong,
hungwingli@cuhk.edu.hk

Abstract

Conventional cancer treatments, including chemotherapy (CT), phototherapy, and chemodynamic
therapy (CDT), have significantly advanced the fight against tumor. However, each approach faces
inherent limitations that restrict their effectiveness and saletyacellular oxidative defense
systems, low catalytic efficiency, and significant systemic toxicity pose substantial barriers to the
effectiveness of CDT and CT. Herein, we developed a 4 in 1 strategy that employed an innovative
DSFloaded Febased neaiinfrared (NIR}triggered DMTICH nanozymes for synergistic CT, CDT,
photothermal therapy (PTT) and photodynamic therapy (PDT). Upon intravenous administration,
DMTICH nanozymes were selectively accumulated in tumor tissues through ndéliated
endocytosis, followed by releasing DSF, Fe**, Cuw*, ICG triggered by the acidic tumor
microenvironment (TME). The accumulation of DSF and*Qu situ formed a highly toxic bis\,
N-diethyldithiocarbamate) copper (II) complex (CUuET), effectively achieving chemotherapy (CT),
while tackling the inherent systemic toxicity of CT. DMTICH nanozymes exhibit peroxlikese
(PODike) activities, glutathione peroxidatike (GPX-like) activities when F&, Cu* facilitated

the generation of hydr oxlikdreactiand and gepleted ¢n8o@ddqus t hr o L
glutathione (GSH), which act like intracellular oxidative defense systems. These nanozymes
activities are also boosted by I@@nerated photothermal heat triggere®0§nm laser irradiation,

along with the generation 002 for photodynamic therapyExcitingly, DMTICH nanozymes
demonstrated significantBnhhanced antitumor efficaeyd favorable biosafety profiles

in both in vitro and in vivo studies.
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Peptide-basedPhaseSeparation Systemfor Intracellular Nucleic Acids Delivery

XU Zhiyi!, ChaiyaporrKuwentraf, JianDongHuangd’, XIA Jiang”
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Kong

Abstract

Nucleic acids are promising therapeutic biomacromolecular which could not pass through
the cell membrane spontaneously. Various vehicles have been deviasvér nucleic

acids across the plasnmembrane but limited by the bammpatibility or delivery
efficiency. Here we design a new peptluiessed phase separation system following the
spacersticker theor#?l, which could recruit a wide range of nucleic acids in a high
packaging rate, enter the cytoplasma spontaneously, and release the cargos by response
to the natural reductant in the mammalian cells. It could deliver siRNA, different size of
plasmids and ats mMRNA. This new system shows evenlzetter delivery efficiency
compare to the commamsed commerial transfection reagents in vitro and in vivo. We
have already proved this peptilased system has the potential to serve as the mRNA

vaccine vehicle in the mouse model.
Keywords: phaseseparationnucleicacidsdelivery,mMRNA vaccine
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Enzyme AssemblyBasedon Nucleoid AssociatedProteins (NAPs) to Expand the

Functions of E.coli nucleoid

HaoJiang JiangXia*

Departmenbf Chemistry,The ChinesdJniversity of HongKong, Shatin,New Territories,
Hong Kong;1155183076@link.cuhk.edu.hk

Abstract

In eukaryotic cells, various organelles are critical for complex life activities. Although
prokaryotic cells lack membrasimund organelles, the discovery of P granule in C.
elegans has attracted focus to membraneless orgahelles.

The primary mechanism for the formation of these organelles is diguidi phase
separation (LLPS). These organelles provide higher local concentrations of specific
proteins while enabling material exchange with the cytoplasm. Thus, Constructing
artificial membraneless organelles in prokaryotic cells and recruiting key catalytic
enzymes into these organelles may optimize enzyateyzed reactions, metabolic
pathways, and increase yield.

The main objectives were to overexpress HU proteins in E. coli, confirm their binding
with nucl eoi ds, -famnesdne biosynthesis patheay byhfesinglkey
enzymes with HUUb heterodi mer s .-farmdseneai me d

producingpor ganel | es -fanestnepmodudionc e U
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Targeted Intracellular Delivery through PhaseseparatingMolecules

Hu Yuke, JiangXia*
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Abstract

Liquid-liquid phaseseparatiorfLLPS) refersto a physicalprocessvheremolecules

spontaneously generate condensates (also known as coacervates), which ma

nifest as

a highly concentrated liquid phase within the liquid solution. This phenomgnon

typically occursin biomoleculesuchasproteinsandnucleicacids.Recentlyt has

been reported that certain small molecules with low molecular weights can also

assumehis state ! Coacervatebaveemergedisanexcitingnewcategoryof drug
deliveryvehiclesoverthe pastdecadeservingascarriersfor smallmoleculedrugs

andproteins®?! However the delivery specificity of suchvehiclesremainsanissue,

and strategies like photesponsive delivery and surface modification have heen

explored. We discovered a novel small molecule structure capalfi@ming
coacervates. Owing to its unique structure, a-eificiency surface modification

can be achieved.
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Multiphasic protein condensatefor the enzymatic cascadereaction

YongxuHant, JiangXial®
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Abstract

Biomolecular condensations formed by liguiquid phase separation (LLPS) play a
crucial role in diverse cellularorganization and processes. Inspired by the
multicompartment subcellular organelles of a cell to achieve specific metabolic
functions! we reconstitute biomolecular condensations by two intrinsically disordered
proteins, including RGG proteins and eladike proteins as scaffold$> By tuning the
mixture compositions and temperatures, the biomolecular condensations present nested
and coreshell structures. Multienzyme condensates were then constructed in vithe and
E.coli by assembling two enzymes Idi and IspA through an RIAD/RIDD interaction and
SpyTag/SpyCatcharovalentinteractionseparatelyThis work providesthe strategy for
engineering the synthetic biomolecular condensates and lays the foundation of a
biosynthetic pathway by modulatinguitienzyme systerhased on LLP$roteins.

Keywords: MultiphaseAbiomolecularcondensatébiocatalysis
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Photo-metallo-immunotherapy: Fabricating Chromium -Based Nanocompositeto

Enhance CART Cell Infiltration and Cytotoxicity against Solid Tumors
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Abstract

The infiltration and cytotoxicity of chimeric antigen receptor (CARgells are crucial
for effective elimination of solid tumor$While metallocimmunotherapys a promising
strategythatcanactivatethe antitumorimmunity.? This studyinvestigateshe utilization

of biodegradable polydopamine as a carrier for chromium nanoparticles (Cr NPs) in
combination with CART cell therapy for the treatment of solid tumors. The
nanocompositesyhenexposedo nearinfraredlight, inducemild hyperthermiaTherely

it could "warm" the "cold" tumor microenvironment and facilitating GARcell
migration. The administration of B3 CAR-T cells into NOD/SCID gamma mice
bearing human hepatoma or PIK3@#utated breast tumors results in significant tumor
growthinhibition. ThetrivalentCré* ions,astheprimarydegradatiomproductsupregulate
CXCL13andCCL3chemokinesxpressiondeadingto theformationof tertiarylymphoid
structures (TLSs) in tumor tissues, which further promotes-TARI| infiltration.
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CRISPR-Casl12aMediated Magnetic Aptasensorsfor Direct Detection of Brain-
derived Neurotrophic Factor
ZhengZou, PinyouChen,HungWing Li*
Departmenbf Chemistry,The ChinesdJniversity of HongKong, HongKong, China;

hungwingli@cuhk.edu.hk
Abstract
Brain-derived neurotrophic factor (BDNF) is a neurotrophin essential for neuronal

survival and development. Its serum levels have been identified as potential biomarkers
for multiple brain diseases such as depression, schizophrenia, and Alzheimer's disease
(AD). However, current methods for BDNF detection are hindered by complex
instrumentation and long processing times. In this study, we developed a
CRISPR/Casl2based magnetic aptasensor (AMB) for fluorescent detection of
BDNF. In the presence of BDNBDNF was bound to the aptamer, causing the hairpin

to open and expose the activation sequence. The activation sequence activated Casl2a
with the help of the complementary strand (Activaténtivated Casl12a trandeaved

the free FAMssDNA-quenchers (F&@eporters), reducing the fluorescence quenching
from Forsterresonancenergytransfer(FRET) andgeneratinga detectabldluorescence

signal. To enhance detection performance, we conjugated the aptasensors to magnetic
beads (MBs), using MBs as the deteatiplatform. MBs facilitated the capture and
separatiorof BDNF from serumsamplesminimizing interferencdrom otherproteinsor

nucleic acids. By incorporating a specially designed aptasensor and magnetic beads as the
detection platform, APIMB offers a straightforward fabrication process and high
sensitivity, which can directly analyze BDNF li@al serum samples, with an ultoav

limit of detection. The sensor's performance demonstrates its potential for clinical

diagnosis in analyzing real samplesAd patients and normal people.
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A NonenzymaticHCR-CHA CascadeSignal Amplification Strategy for

Ultrasensitive Detection of Nucleic Acid
Ting LI, Hung-Wing LI
Departmenbf Chemistry,The ChinesdJniversity of HongKong, HongKong, China
hungwingli@cuhk.edu.hk

Diseaseassociated biomarkers, are ubiquitously distributed across diverse biofluids,
including blood, urine, and saliva. These biomarkers exhibit robust correlations with
manydiseasegenderingheirdetectionn bodily fluids acornerston®f modernmedical
diagnostics for early disease identification. Among biomarker classes, nucleié acids
suchasDNA, mRNA, andmicroRNA(mMiRNA)Jd areparticularlyprominentdueto their
specificity and utility in molecular diagnostics. Recent advancements have foqused o
isothermal, enzymé&ee nucleic acid amplification strategies, including hybridization
chain reaction (HCR) and catalytic hairpin assembly (CHA), which circumvent the
thermal cycling limitations of conventional PCR. Nevertheless, persistent challenges,
such as limited amplification efficiency, hinder their widespread applicalimaddress

these limitations, we developed a FRE3sed twe layered nonenzymatic nucleic acid
cascadeircuit (HCR-CHA circuit). In this systemtargetDNA actsastheinitiator of the

primary HCR amplification layer, generating HCR products enriched with intermediate
trigger sequences. These mediators subsequently activate the secondary CHA
amplification layer, enabling iterative hybridization evefitse selfassembly dynamics

of the cascadaveremonitoredin realtime via Forsterresonancenergytransfer(FRET)

signal transduction. Our results demonstrate that the *@ERRA hybrid circuit**
exhibitsacceleratedeactionkineticscomparedo HCR alone,achievinga detectionimit

as low as the picomolar (pM) range. This enhancement in sensitivity and speed
underscores the ci-pafamand® dicapalydiseandt gashgge f o r

disease diagnostics
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SeltSupplying Hydrogen Peroxide-Induced Aggregation of Gold Nanoparticlesfor
Multimodal Tumor Therapy Enhanced by Endoplasmic Reticulum Stress and
Glutathione Depletion

LI Junyoy LEE Man Lung, HU Kaiqi, CHEN Pinyou, LI Ting, WANG Chengke,* LI
Hung Wing.*

Departmenbf Chemistry,The ChineseJniversityof HongKong; N.T., HongKong.
Email: chengkewang@163.comyngwingli@cuhk.edu.hk
Abstract

ProtoporphyrinlX (PplX), excitable by luminol (Lu) emission at 4d25 nm, has been
long recognized as a Type Il photosensitizer (PS) for photodynamic therapy (PDT),
transferringenergydirectly to oxygen(02) to form singletoxygen(*O2), while electron

rich substrate epigallocatech®&O-gallate (EGCG), bearing the chelation ability with
Cu(ll), was proved to enhance PplX electron withdrawing, shifting it to a Type |
dominant PS that generates superoxide anion radicafk), (@lerancing tumor
microenvironmen{TME) hypoxiawithoutthe needof externallight. b-Lapachon€Lap)
markedly elevates hydrogen peroxide-@z) levels in tumor tissues via NAD(P)H
guinone oxidoreductask (NQO1}mediated bioreduction, which not merely drastically
boosts Cu(Ihmediated Haber Weiss reaction for stwynamic therapy (CDT) to
produce highly cytotoxic hydroxyl radical&OH), OH and Q, but also alleviates TME
acidosisandhypoxia,in synergywith EGCG facilitatingbothPDTandLu luminescence.

Il nspired by tetrazole/alkene <cycloaddition
conjugated PpIX and tetrazole onto gold nanoparticles (AuNPSs) respectively to
precipitate the aggregation of AuNPs for augmented photothermal therapy (PTT),
triggered by the seupplying HO2-induced emission of Lu. Holistically, by further
integrating Lu and Lap, a simple yet remarkably ingenious Abdged nanoplatform,

capable of PDT, CDT, and PTT in a synergistic fashion, was thus devised.

References
1.MaoQ, FangJ,WangA, etal. Angewandt€hemidnternationalEdition, 2021, 60(44):
2380523811.
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Hybrid Membrane-coated nanomotor for immunotherapy and chemotherapy of
breast cancer

LeeManLung, Hung-Wing Li*
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hungwingli@cuhk.edu.hk

Abstract
Cancer cells adhesion and extracellular matrix penetration are important for drug delivery

in cancer treatment. However, it is reported that coating nanoparticle surface with tumor
recognizing ligands can only achieve 0.7% delivery to solid tumors inmpoatlanimal
models. The major reason for low deliveefficiency is due to the blockade by
extracellularmatrix (ECM) in tumor microenvironment (TME). Here, we proposed a
hybrid membrane coated NO driven mesoporous silica iron oxide nanomotor-([RBC
MDA]-GDL-

MSN@Fe304Jor drugdelivery.Redbloodcells(RBCs)membrane&oatingcan prevent

the immune clearance afanoparticl es by expressing
prolonging the blood circulation time. The coating of cancer cell memi{G#)
endowsthe nanoparticlesvith tumorhomogeneoutargeting ability, unlike most single
ligand targeting agents, the turmmming properties of CCM function well despite of
tumor heterogeneity. Mesoporous silica iron oxide is loaded with glucose oxidase (GOX),
DOX and L-arginine(L-arg) for chemo/immunothapy and starvation therapyhrough

the conversion ok-arg to nitricoxide (NO) bubble in reactive oxygen species (ROS)
overexpressed

tumor microenvironment (TME), [RBMDA]-GDL-MSN@Fe304 can be
propelledby the generatiorof nitric oxide gasto penetratehe extracellular matrix,

thus enhancing the accumulationmnainoparticles in tumor site.
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Photocatalytic Green Conversion of Methane to Methanol
Jie Yang! Zhengxiao Gu
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Abstract

Selective CH oxidation toValue-added chemicals (i.€CHsOH or HCHQ with O, in water
systemunder mild conditions provides a desired sustaingblihway for synthesis dbasic
chemicals. Nevertheless, the challenge of maintaining high productivity while exhibiting
sufficient selectivity in reaction remains significant, primarily due to the complexity inherent in
the kinetic control of oxygenate formation in the context of overoxidakiene, we propose a
highly efficient strategythrough tuning the banstructure anaonstructingactive sites (i.eco-
catalysts an@xygen vacancigsn our APdIn.O; catalyst,underfull-spectrumirradiation the
synergy ofpalladiumand goldPdAu) cocatalyst and oxygen vacancies (OVs) e@4manorods
enables superior photocatalytic Cattivation by Q. The optimized catalyst reaches ca.
20 0 ¢ im'of C1 okygenates, with a selectivity of primary products{QH and CHOOH) up

to 72.5%. Oy is proven to be the only oxygen source forsOH production, while KD acts as
the promoter for efficient CHactivation through -OH productio This work thus provides new
understandings on simultaneous regulation of both activitgeledtivity by the synergy afietal

clustercocatalysts and oxygen vacancies.

1. Nishtha Agarwal et glScience2017, 358223227

2. JiangY.; Tang Z.J. Am. Chem. Sq&023,145,2 6 981.27 0 7

3. Luo,L.; FuL.; Liu,H.; Xu,Y.; Xing,J.; ChangC.; YangD & TangJ. Nat Commun
2022 13, 2930.
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Development of synthetic carbohydratebased antibacterial vaccines against Gram
negative bacteria
Xing Guo;Siyu Tang Xuemei Yang; Han LiuSheng Chen; Xuechen Li
Department of Chemistry, The University of Hong Kong, Pokfulam Road, Hong Kong, P. R. China
siyul210@connect.hku.hk
Considering the high immunogenicity of Pse and its key role in antibody recognition as
reported by Wu et al., we hypothesized that the simple synthetic pseudaminoside without
other sugar units from the CPS structure might also be capable to elicit immiaityge
against either PseontainingA. baumannilCPS and protect the vaccinated animal from
lethal infection caused by corresponding serotypes. This hypothesis facilitated us to
design the -pseudaminoside based conjugate vaccinesCRI197 conjugates-I
(Figure 1), in which ortho-phthalaldehyde (OPApseudaminic acid linker was
bioconjugated to the protein carrier CRM197 via reaction with primary amines, aiming
to scrren the optimal vaccine against different pathogens and different serotypes. To
identify the immune responses, timemunization of the monovalefsel-CRM197,
Psell -CRM197 andPselll -CRM197 vaccines; the bivalemsel -1l -CRM197, Psel -
I -CRM197, and Psell -lll -CRM197 vaccines; as well as trivalesel-Il -1l -
CRM197 vaccine were assessed by mice injection andyaed by ELISA and flow
cytometry. Even the results showed tiRsell -1l -CRM197 vaccine triggered high
responses to all 3 types of Pse derivates among all the candrdestds;CRM197 could
elicit good immune response against all three types of Pse epiases onthe
immunological performance of Pse conjugate vaccine candidavespared to the costs
the preparation difficulties f@caleup production and applicatjétselll -CRM197 was
identified aghe universal vaccine candidate againstés#aning pathogens.

on OH e OH OH oH
<H2N>; (9) CO,H m O CO,H 5 ) COH
1st conjugation ACHN]oH )fN OH \:/YN OH
CRM197 (58 kDa, 39 Lys) iug o T e wo I o,

o
OH o(’\/o)\ﬂN CHO PseSACTAC Pse5ACTFo Pse5ACT(3gHb)
* H Pse-| Pse-ll Pse-lll

Q7 ~cooH
1st conjugation W\ cHO | °
RHN (G o
OoH o
NHAC 15-30 equiv 3 o )3\/\u o=
PBS (pH 7.4) W\COOH

\ Ultrafiltration NHAc

Monovalent conjugate vaccines Pse-I-CRM197

o
oH ONOMN cHO OH (’\/0)\/\ )k/\©i/</
3
H
2nd conjugation WCOOH O COOH

RHN [gh cro 77/NH OH
NHAC 15-20 equiv o
PBS (pH 7.4)

\ Ultrafiltration

Bivalent conjugate vaccines WCOOH
o \;/YNH oH
OH o(’\/o)a\/\N cro | |HO 5 NHAc
3rd conjugation Q7 ~cooH
RHN (G CHO Pse-Ill-CRM197
NHAC H H
¢ 25 equiv H H [ Psr:—\*NN*P‘ m}
PBS (pH 7.4) Pse-I—N1-(CRMIGDHN-Pse i 32 20
20 31

\Ultrafl\(ranun Pse-l-I-CRM197  |HN—pse-i

Pse-I-I-CRM197 }
H H H H
pse-li—N-H(GRMIGPH-N-Pse-il Pse-—N{—CCRMIGD N—Pse-i
31 28 20 96

Pse-lI-III-CRM197 Pse-I-Il-I1I-CRM197

Trivalent conjugate vaccines

Figure 1. Mono, di-, and trivalent Pse&CRM197 conjugates.
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Switching the Ground State through Topological Transformation: A Highly Stable Triplet
Diindeno-typed Diradicals Bearing a Diazuleno[2,1,8efg:2',1',8'-klalheptalene Core
Zhaohang LinYu-Shuang Zhang, Sha#iga Jiang*, and Junzhi Liu*

E-mail: jilangsd@scut.edu.c¢iuliu@hku.hk

Abstract

The practical applications of carbtmased polycyclic hydrocarbons with highin radicals are
hindered by their structural limitations and chemical instability, posing challenges for their
precise synthesis> Herein, we report an extraordinarily stable hagin diradicals containing a
diazuleno[2,1,&fg2',1',8'kla]heptalene core. Compared with the structural isomer with only
hexagons, which exhibits singlet opsimell diradicals feature, the ground state can be switched
to triplet of diradicals throgh the nonalternant topologies. Experimental and theoretical results
determined the triplet ground state ojsell characteristic and highly stable under ambient

conditions, in which the halffe (t1,) is fitted as long as 109 days.

Nonalternant
Topological
Transformation

Singlet ground state Triplet ground state
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Extension of Nonalternant Nanographenes Containing Nitrogefoped

StoneThrower-Wales Defect

Chang Wang Zigi Deng? David Lee Phillips, Junzhi Lid*
IState Key Laboratory of Synthetic ChemistdKU-CAS Joint Laboratory on New Materials

and Department of Chemistry, The University of Hong Kdtang Kong, China
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Abstract
Nonalternant topologies have attracted considerable attention due to their unique physiochemical characteristics
in recent year® Here, three novel topological nanographenes molecular modelsiop&t StondhrowerWales
(S T-W) defect were achieved through intramolecular direct arylafomng them, threefold intramolecular direct
arylation compoundN-SW-3) is the largest nanographene bearing@dded nonalternant topology to date, in which
the nonbenzenoid rings account for 83% of the total molecular skeletith a long tail up to 900 nm, yet is stable
under ambient conditions. Our wodemonstrates that the nonalternantotogy could significantly influence the
electronic configurations of nanocarbons, where the introduction of a nonalternanting topology may be an effective
way to narrow the energy ga&gjugation.hout extending the mol ecu

Azulene

N-doped Nonalternant N-SW-2
Azupyrene units
Pyrene
N-SW-1
Azupyrene
N-SW-3

v'N-doped Stone-Thrower-Wales topology

v'The largest N-doped nonalternant molecule

v'Long absorption behavior up to 900 nm with
high stability

v’ Antiaromatic property with narrow energy gap
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Design, andSynthesis of Functionalized TwePhoton Caging Platforms
CHANG Tristan Juin Hanl IU Ling Sumand LO Pik Kwan*

Department of ChemistrZity University of Hong Kong
Email: tjhchang2c@my.cityu.edu.hk

Abstract

Two-photon absorption (TPA) has become popular for biological applications, owing to its
advantageous property of being able to achieve photophysical reactivities at long wavelengths in
the near infrared region, it minimizes photodamage to materials atdgibal samples.
Furthermore, deep tissue penetration and lower scattering can be achieved with long wavelengths.
TPA photocleavable molecules are able to act as protecting groups for biological systems,
creating caged compounds. An example of these tgpbmlogical cages in the literature are
caged neurotransmitters, glutamate. Molecules that exhibit good TPA cross section are BNSF
Glu and BNSMBGIu.! This experiment aims to replace the double bond linking the chromophore
with the photolabile units in BNSF and BNSMB with a triple bond through Sonogashira coupling
to discern the effect of this change to their photocleavage properties. This modificadiorade

in hopes of increasing the photocleavage properties of BNSF and BNSMB by increasing the
number of electrons in the conjugdtsystemand increasing the rigidity and planarity of the
conjugate systenWe report the synthesasd photophysicairopetiesof triple bond versions of
BNSMB and BNSF, serving as cages Rr= phenylalaning glutamic acid ow-aminobutyric

acid

Triple bond BNSF Triple bond BNSMB
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Construction of Photofunctional Peptide Conjugates through Selective Modification of N
Terminal Cysteine with Cyclometalated Iridium(lll) 2-Formylphenylboronic Acid
Complexes for OrganelleSpecific Imaging, Enzyme Activity Sensingand Photodynamic
Therapy

Lili Huang, Lawrence Chd&Cheung LeeJustin Shum@GuangXi Xu, andKenneth Kamwing
Lo*
Department of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
Kong, P. R. Chia(Email: bhkenlo@cityu.edu.hk

2-Formylphenylboronic acid (EPBA) can react selectively and rapidly wikterminal cysteine
(N-Cys) to form a highly stable thiazolidino boronate derivativethis study, threeluminescent
iridium(lll) complexes bearing &-FPBA moiety were designedand synthesized. Upon
photoexcitation, all the complexes displayed intense and-lieed greeniskyellow to red
emission in solutiongne of the complexes watilized to modify N-Cys-containingorganelle
targeting peptides to afford conjugateish differentintracellularlocalization propertiesAlso, a
peptide conjugate containing a fudleavable peptide sequence between the complex and the
emission quencher QSY7 wgrepared to examine furiactivity; the conjugate exhibited
phosphorogenic response toward furin in live ¢atsabling the specific targeting of cancer cells
based orthe activity of this enzyme

\
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11317022, CityU 11309423, C60POW, and C707821GF) and the Hong Kong Research
GrantsCouncil, National Natural Science Foundation of China (PrdjectN_CityU104/21)
for financial support.
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CyclometalatedRhodium(lIl) Complexes Appended with Two Rhodamine Units as Type |
Photosensitizers for Inducing Pyroptosis

KatherineGui-Min Jiang?® KeithMan-Chung Wond;* andKenneth Kamwing Lo**
aDepartment of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
Kong, P. R. Chingbhkenlo@cityu.edu.hk
b Department of Chemistry, Southern University of Science and Technology, 1088 Xueyuan
Blvd., Shenzhen, P. R. Chineeithwongmc@sustech.edu.cn

In this study, a series of rhodium(lll) complexesontainingtwo rhodamine moiees was
developed These complexes exhibited strong absorption irvigible region and demonstrated
moderateo intenserhodaminduminescencén solutionsupon lightirradiation Time-resolved
transient absorption spectrosgapvealedalonglived and noremissiverhodamine triplet state
asthe lowestlying excitedstatein this hybrid system.The efficient population of thistate is
attributedto thepresenceof the rhodium(lll) centerAlthough these complexes showed weak
singlet oxygen photosensitization, they efficiently generaggeroxide anion and hydroxyl
radicals via a Type pathwayupon photoirradiation.The effective production of these reactive
oxygen species in cells led to mitochondrial dysfunction and subsequent cell death through
pyroptosis. This novel rhodium(lll) rhodaminesystemrepresents a promising candidate for
theranostic applications.

/\N I\ Rho

N

ol
/th\ Rho = 0 \ °

Et,N 0 NEt,
Rho | (PFe)s
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Synthetic Chemistry and Chemical Biolagynder the Health@InnoHK Program launched by
Innovation and Technology Commissiohe Government of Hong Kong SAR, P. R. China.
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Mitochondria -Targeting Biocompatible Fluorescent BODIPY Probes

Lawrence CheCheung Leg?Edward R. H. Walte¥? Peter KarKeung Leund,Kenneth

Kam-Wing Lo*?and Nicholas J. LorfcP
aDepartment of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
Kong, P. R. ChingEmail: bhkenlo@cityu.edu.hk
b Department of Chemistry, Imperial College London, Molecular Sciences Research Hub, W12
0BZ, UK.
Mitochondria are important subcellular organetlest play a key role in energy production and
cellular metabolism. An increase in the mitochondrial membrane potential (MR)
characteristic feature of cancer and cardiovascular diséaghis study, we designed and
synthesizedh series of BODIPY dye@BODIPY -Mito -n) for mitochondriatargeted imaging.
TheseBODIPY dyesdisplayedhigh fluorescence quantum yieldshiologically relevant media,
and showedhigh MMP-sensitive mitochondrialocalization. Notably, he incorporation of
poly(ethylene glycol) chains to the phosphonium catigrit significantly improved the
biocompatibility of the probed he high MMP sensitivity and enheed biocompatibility of the
probes make them potential candiddimsreporing on changes in mitochondrial function in
cancer and cardiovascular disease

RL
\ + R
P R!=R? = R? = Cy (BODIPY-Mito-1)
R = R? = Cy, R® = Ph (BODIPY-Mito-2)
RL = Cy, R? = R® = Ph (BODIPY-Mito-3)
Rl = R2 = R® = Ph (BODIPY-Mito-4)
R! = R2 = R® = CgH,-O(CH,CH,0),CH; (BODIPY-Mito-5)
R! = R2 = R® = C¢H,-O(CH,CH,0),CH, (BODIPY-Mito-6)

Wethanki Labor at or yChfeomi sStyrnyt haentd cChemi c al Bi ol ogyo
Health@InnoHK Program launched mnovation and Technology Commission, The
Government of HKSAR, P. R. Chitiar financial support
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Potent BODIPY-Based Photosensiters for Selective Mitochondrial Dysfunction and
Effective Photodynamic Therapy
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2 Department of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
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The development of new aedfectivemitochondriatargeting photosensiters(PSs) is important
to improvingphotodynamic therapy (PDThn this study we designed and synthesizadseries
of di-iodinated BODIPYbasedPSs BODIPY -Mito -1-n) for mitochondriatargeted PDT. Althe
BODIPY PSsxhibited very high photocytotoity toward HeLa cellsICso,ignt= 1.301 6.93 nM
with photocytotoxicity indice®f up to 2120. Mechanistic studies revealed tB&DIPY -Mito -
I-6 induced reactive oxygen species ovedouation and mitochondrial dysfunction in cells upon
irradiation,resulting incancer cellapoptosis and necrosis. Itasticipated that our design will
contribute to the development of more effective mitochoririgeting PSs for cancer therapy.
R!=R? = R3 = Cy (BODIPY-Mito-I-1)
R!=R? = Cy, R3 = Ph (BODIPY-Mito-I-2)
R! = Cy, R = R® = Ph (BODIPY-Mito-I-3)
R! = R2 = R® = Ph (BODIPY-Mito-I-4)

R! = R? = R3 = C4H,-O(CH,CH,0),CH, (BODIPY-Mito-I-5)
| R1=R? = R3 = CgH,-O(CH,CH,0),CH, (BODIPY-Mito-I-6)

Wethanki Labor at or yChfeomi sStyrnyt haentd cChe mi c al Bi ol ogyo
Health@InnoHK Program launched mnovation and Technology Commission, The

Government of HKSAR, P. R. Chirfiar financial support
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TNA-Mediated Antisense Strategyto Knockdown Akt Genesfor Triple -Negative Breast
Cancer Therapy
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Department of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
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Abstract

Triple-negative breast cancer (TNBC) remains a significant challenge in terms of treatment, with
limited efficacy of chemotherapy due to side effects and acquired drug resistémtgs study,

we employed a threose nucleic acid (TNAgdiated antisense approach to target therapeutic Akt
genes for TNBC therapySpecifically, we designed and synthesized two new TNA strands (anti
Akt2 and antiAkt3) targeting Akt2 and Akt3 mRNAs. These TNAs exhibited exceptional
enzymatic resistance, high specificityhanced binding affinity with their target RNA molecules,

and improved cellular uptake efficiency compared to natural nucleic acids. In both 2D and 3D
TNBC cell models, the TNAs effectively inhibited the expression of their target mMRNA and
protein, surpassg the effects of scrambled TNAs. Moreover, when administered to TNBC
bearing animals with lipid nanoparticles, the targetedAkitiTNAs led to reduced tumor sizes

and decreased target protein expression compared to control groups. Silencing thenclingespo
Akt genes also promoted apoptotic responses in TNBC and suppressed tumor cell proliferation in
vivo. This study introduces a novel approach to TNBC therapy utilizing TNA polymers as

antisense materialmdholds promise as a cesffective platform for TNBC treatment
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Exploiting the Potential of Iridium(lIl) bis-Nitrone Complexes as?hosphorogenic
Bifunctional Reagents for Phototheranostics

Eunice ChidLam Mak? Ziyong Cher?, Vivian Wing-Wah Yam,* and Kenneth Karwing
Lo*?

2 Department of Chemistry, City University of Hong Kong, Kowloon, Hong Kong, P. R. China;
bhkenlo@cityu.edu.hk
® Institute of Molecular Functional Materials and Department of Chemistry, The University of

Hong Kong, Hong Kong, P. R. China.

Nitrone is remarkably versatile and applicable in bioorthogonal labeling due to its high reactivity
with strained alkynes. In this study, iridium(lll) complexes incorporating two nitrone units were
designed as novel phosphorogenic bioorthogonal reageri®imaging and phototherapeutics.
These complexes exhibited efficient emission quenching through a nonradiative decay pathway
via the lowlying T+/Sy minimum energy crossing point. However, they showed significant
emission enhancement and rapid reactametics when interacting with &is-cyclooctyne
derivative pis-BCN). The complexes demonstrated higher photocytotoxicitybigaBCN-
pretreated cells due to enhanced singlet oxy¢@s) photosensitization, which results from the
elimination of the nitron@ssociated quenching pathway. Tnesslinking properties and high
reactivity of these complexes make them promising candidates for the development of
photofunctional hydrogels and stapled or cyclized peptides.
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A Concerted Enzymatic and Bioorthogonal Approach for Extra and Intracellular
Activation of Environment-Sensitive Ruthenium(ll)-Based Imaging Probes and
Photosensitizers
Justin Shuni Lawrence ChaCheung Leé Michael WaiLun Chiang; Yun-Wah Lam? and
Kenneth KamWing Lo™
®Department of Chemistry, City University of Hong Kong, Jla¢e Avenue, Kowloon, Hong
Kong, P. R. ChingEmail: bhkenlo@cityu.edu.hk
We report a novel targeting strategy involving the combination of an enngtnacted self
assembly (EISA) moiety and a strained cycloalkyne to generdeege accumulation of
bioorthogonal sites in cancer cells. These bioorthogonal sites can serve as activation triggers in
different regions for transition methhsed probes, which are new ruthenium(ll) complexes
carrying a tetrazine unit for controllablehgsphorescence and singlet oxygen generation.
Importantly, the environmergensitive emission of treomplexes can be further enhanced in the
hydrophobic regions offered by the large supramolecular assemblies, which is highly
advantageous to biological imaging. Additionally, the (photo)cytotoxicity of the large
supramolecular assemblies containing the glewes was investigated, and the results illustrate
that cellular localization (extracellular and intracellular) imposes a profound impact on the

efficiencies of photosensitizers.
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Luminescent Iridium(lll) Polypyridine Complexes Modified with a Molecular Glue as
Photofunctional Cellular Reagents
Jiahao WangKou Okuro,*® and Kenneth Karwing Lo*?
aDepartment of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
Kong, P. R. Chingbhkenlo@cityu.edu.hk
b State KeyLaboratory of Synthetic Chemistry and Department of Chemistry, The University of
Hong Kong, Hong Kong, P. R. China

Over the past decade, transition metal complexes have garnered significant attention due to their
excellent photophysical and photochemical properties. In this study, we designed three novel
cyclometalated iridium(lll) complexes, each tethered to multjpl@nidinium moieties to serve

as molecular glues. Protelinding studies demonstrated that these complexes exhibit a high
binding affinity toward bovine serum albumin (BSA). One of these complexes was used to modify
glutathione (GSHyesponsive, doxoruhit (DOX)-loaded BSA nanoparticles (DOXBNPS).
Notably, the functionalization of DOXBNPs with the complex reversed the surface charge from
negative to positive. Cleavage studies showed a significant decrease in the SX@XSfBNPs,
accompanied by efficient DOX release upon incubation with GSH. The positively charged Ir
DOX/*BNPs exhibited increased cellular uptake in HeLa cells, which was shown to be crucial
for their performance in combined cheiplootodynamic therapy. The results indicate thasé
iridium(lll) -based molecular glues can be utilized for intracellular drug delivery and combined
chemephotodynamic therapy.
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Luminescentlridium(lll) 2 -CyanobenzothiazoleComplexes asSite-specificL abels to
Afford Peptide-basedPhosphorogenicProbes andHydrogels for EnzymeActivity Sensing,
CancerImaging andPhotodynamic Therapy

JunWen Xu? Lawrence CheCheung Leé Alex Man-Hei Yip,2® GuangXi Xu,? Peter Kam
Keung Leung-¢and Kenneth KarWing Lo*2¢

aDepartment of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
Kong, P. R. Chinahhkenlo@cityu.edu.hk
b Laboratory for Synthetic Chemistry and Chemical Biology Limited, Units 15881, 15/F,
Building 17 W, Hong Kong Science Park, New Territories, Hong Kong, P. R. China.
¢ State Key Laboratory of Terahertz and Millimeter Waves, City University of Hong Kong, Tat
Chee Avenue, Kowloon, Hong Kong, P. R. China

In this study, we designed and synthesized three luminescent iridium¢yBribbenzothiazole
(CBT) complexes featuring a moiety that acts as asgigeific label for Nterminal cysteine
(NCys). These complexes exhibited high reactivity and selectiowtsard NCys, facilitating
facile peptide conjugation through the QBNCys condensation reaction. Complgxwas
employed to develop a peptithased phosphorogenic protieMMP -QSY7, for sensing the
activity of matrix metalloproteinas2/9 (MMP-2/9). Addiionally, the complex was used to
create two types of hydrogels: a Apiedegradable hydrogegel-1, which serves as a cell culture
scaffold for examining MMR2/9 activity in 3D cell cultures; and a biodegradable hydragel

2, designed as an MMP/9-sensitive carrier for the selective delivery of luminescent iridium(lll)
complexes into cancer cells for imaging and photocytotoxic applications.
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Bioorthogonally Dissociative Rhenium(l)Polypyridine-based Photosensitizers for the
Controlled Induction of Immunogenic Cell Death

Alex Man-Hei Yip,** GuangXi Xu,? andKenneth KarAWing Lo*®
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Abstract

Cancer immunotherapy offers a promising approach for tumor eradication and prevention of
recurrence by enhancing the host immune resporidewever, challenges such as tumor
immunosuppression and dfrget toxicity hinder its clinical applicationin this study, we
designed and synthesizathenium(l) polypyridine complexesnodified with a tetrazine
functionalized carbamate linker as bioorthogonally dissociative photogersitior the
controlledinduction of immunogenic cell death (ICDJhese complexeagemairedinactive under
normal conditions, exhibiting lovemission intensitiesnd singlet oxyger(*!O.) generation
efficiencies. Howevetheywereactivateduponbioorthogonal dissociation witinans-cyclooct

4-enol (TCQOOH), releasing highly (photo)cytotoxic rhenium(l) aminomethylpyridine
derivatives. Notably, thepoly(ethylene glycobmodified complexwas specifically localizeth

the lysosomes and displag substantially enhanced emissiand O, generation upon
bioorthogonal activation. Light irradiation of the activated complex induced lysosomal
dysfunction, autophagy suppression, and robust ICD, effectively promoting tumor cell death and
immune stimulation. This approach highlights the potential of bioorthogonally activatable
rhenium(l) polypyridine complexes as innovative photoimmunotherapeutic agents, enabling

tumorspecific activation with minimal side effects and potent anticancer immunity.
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Biomimetic Modification of TNA-mediated ASO Nanopatrticlesfor Targeted Therapy in
Breast Cancer
Wei Zheng Pan Li,Hoi Man LeungMiu Shan ChanPik Kwan Lo
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Abstract

Tumor development and progression are characterized by complex biological processes. Triple
negative breast cancer (TNBC) remains one of the most aggressive cancers, with an urgent need
for effective treatments. Gene therapy has emerged as a promisihgpaeach to complement
conventional chemotherapy; however, enhancing the efficiency of drug delivery remains a
significant challenge. The use of cationic polymerscfamplexinggenedrugs such as siRNA,

holds great potential for improving the efficaofytumor therap¥y? In this study, we designed
biomimetic membranencapsulated nanocomplexes composed of polylgingressed threose
nucleic acid (TNA)mediated antisense molecules to facilitate cellular uptake and lysosomal
escape. We designed and synthesized novel dindns (antiAkt2) to target and degrade Akt2,

a protein positively associated with cancer progression. Through electrostatic and amphiphilic
interactions between positively charged polylysine and negatively charged TNA, we successfully
prepared homogeneous nanoparticles. These nanoparticles, modified witiMIBBISS cell
membranes, demonstrated excellent cellular uptake efficiency and enhanced transfection efficacy.
They effectively reduced the expression of the target protein in wilide promoting apoptosis

and inhibiting tumor cell proliferation in vivo. This study introduces a novel strategy for treating
TNBC using membranmimetic TNA nanoparticles as antisense materials, which is expected to

significantly improve the therapeutititcomes for TNBC patients.
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Theoretical study on t he e fintiaedbxdationfof at mospher

Guaiacol

Shengq Yiqi
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Abstract

Guaiacolis important methoxyphenol derived from lignin pyrolysis and also a significant part of

biomass burning emissions, which can be caused by natural fires,-initizded fires, or even

residential wood combustion. Methoxyphenols could react with the oxittatits atmosphere,
including AOH, which is the major oxidant in ¢t
The reaction of methoxyphenols and AOH can pro
important atmospheric degradation prexeln addition, water vapor is ubiquitous in the
atmosphere. Water molecules can have effects on the reaction mechanisms involved in the
atmospheric reactions between AOH and vol atil
researches have studied tlgakiacolhashi gh reactive with AOH to |e
secondary organic aerosols and calcul ate react.i
study, this project is to calculate reaction me

molecules in the atmosphere by theoretical study.
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Controlling Chemoselectivity in Ruthenium(ll)-Induced Cyclization of Aniline-
Functionalized Alkynes

Kai-Wa lo,Hau-Lam Shek, TswYin Li, Ka-Kit Li, Daniel ShiuvHin Chan, SheiMan Yiu, and

ChunYuen Wong
Department of Chemistry, City University of Hong Kong, Tat Chee Avenue, Kowloon, Hong
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Abstract

The cyclization of heteroatofiunctionalized alkynes induced b§-tlansitionmetal centers has
traditionally been associated with the vinylidene pathway. Howegeent evidence suggests

that d-transitionmetal centers can also activate alkynes throughvimydidene pathways. In this
study, we conducted a comprehensive experimental and theoretical investigation into the
reactions between the Ru(ll) complex [Ru([9]aneS3)(bpy}jidHand 2alkynylanilines. Our

study revealed that the selectivity between the vinylidene andingldene pathways can be
tuned by reaction temperature, substrate, and solvent polarity. This strategic control allows for
the preferentialformation of either C2- or C3-metalated indole zwitterion complexes.
Additionally, we identified a rare decyclization mechanism that enables the converg€i@n of
metalated indoles t&€3-metalated indoles, underscoring the significance of product stability in
these pathway®verall, this work demonstrates practical approaches to control the preference
between vinylidene and nerninylidene pathways, which is crucial for the design of new catalysts

and metalated heterocyclic complexes.
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Cyclization, Decyclization, and Metallacyclization of PyridineSubstituted
Homopropargylic Alcohols on Ruthenium(ll) and Osmium(ll) Centers
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Abstract

Systematic investigations on the reactions betveefM(dppm)Cl;] (M=Ru/Os; dppm=1,1
bis(diphenylphosphino)methane) and pyridine/quinoline substituted homopropargylic alcohols
uncovered the diverse Ru(ll)/Os¢ifduced alkyne activation pathways. The alkynes underwent
cyclization -vhnWl ivd en eldowéptentpdratueey, resutting in alkenyl
intermediates which might further metallacyclize to give metallapyrroloindolizines. Conversely,
reactions at higher temperatures induced alkyné ¢yz at i on on M via a #f@Aviny
affording cyclic oxacarbene complexes. Additionally, a rare decyclization mechanism was
observed during the transformation of a metallacyclizatésistant alkenyl complex into a cyclic
oxacarbene complex. DFT calations were employed to validate the experimental findings.
Overall, these results not only provide insights into controlling alkyne activation pathways, but

also offer new strategies for preparing metalated heterocyclic and metallacyclic complexes.
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Abstract

The activation of various homopropargylic pyridinescis/[Ru"/Os'(dppm}Cl;] (dppm=1,%
bis(diphenylphosphino)methane) has previously been shown to generate a diverse array of
metallacycles andhetalated heterocyclic complexes. However, a minor structural modification

of introducing a halide onto the pyridyl group of the alkyne substrate resulted in the formation of
unprecedented Ru(l 1)/ Os(ll)Thaloqui)n?€C)-zi ne col
hal oguinolizine chel at es arising f p(@®X2- t he CyocC
py))(Ph) on [Ru"/Os'(dppm}]?* moieties via a vinylidene pathway, (2) fimeembered

Ru/ Os1 X1 CT NT C r i ertgosandpetifubed to QuinolizinBim yKketons, and (3)
uncommon MiI XT R bonding interactions that are a
being divalent and integrated into a fimee mber ed RulT XT CT NT C ring syste
the Ru(ll) complexes are susceptible to substitution bytBepresence 6fOH, resulting in the

formation of quinoliziniuraAfused ruthenaoxazole complexes. Overall, this work highlights the

i mportance of considering metalihalocarbon bon

designs.
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Facile Aromatic Carbon-Nitrogen Bond-forming Reaction Enabled by Parts per Million
Level of Pd-Indolyl phosphineCatalyst System
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Abstract
=
RK |
z Cl =z
Pd(OAc),/L1 £
Z=CH,N o N R
N NaOt-Bu z N
toluene/hexane (1:1) R'
'? 110°C, 24 h 30 examples
yN-g up to 99% yield PdCl,+L1

A PdL1 catalystsystemhas been devised f@uchwaldHartwig amination featuring a tailor
made, highly electronich indolylphosphine ligand L(1 = 3-(dicyclohexylphospho)-1-
methyt2-(2,3,4trimethoxyphenytlLH-indole). The systemexhibitedexcellentperformance
in theCi N bond formatiorunder ppm level of the palladium catalyst. An extensivege of aryl
chlorides and amines were coupled smoothly in godd-excellent yields Remarkably, the
coupling ofextremely sterically congested amine (i.e-@j§opropylaniline) with aryl chloride

was also made possible witie new catalystystem
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Abstract

Alkynes are versatile molecules that can be widely appliedirfarsformations in organic
synthesis. Using electreredox instead of chemicakedox pathway? an electrochemical
palladiumcatalyzedakynylation of cinnamaldehyde derivativ@somoted by alternating current
has been developed.

|
[Pd"/[a.c.]

L-tert-leucine
I

Br—=——SiR,

up to 80% yield
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Using a Sterically Bulky Guanidinate Ligand for Stabilization of

Group 14 and Divalent Lanthanide Metal Complexes

Chak Him Chun@gnd Hung Kay Lee*
Department of chemistry, The Chinese University of Hong Kong, SiNgiw, Territories,
Hong Kong SAR, P. R. China
hklee@cuhk.edu.hk

Abstract

Guanidinate anions of the formula [(IR)C(NR)Z]." (R, R' = alkyl, aryl or silyl substituents)
exhibit rich coordination chemistiyThe tunable steric and electronic properties of guanidinates
can be achieved by introducing appropriate substituents at the nitrogen? aitasNCN
backbone of guanidinate ligands enables delocalization of anionic charge for stabilization of
different metal complexes.

In the present study, group 14 metal complexes supported by guanidinate ligaind [(2,6
Pr,CsHaN)C{NH(2,6i PF.CsH3)}] " (HLY)" were synthesized by salt metathesis reactions of the
corresponding group 14 metal chloride (Sj@eC}-(dioxane) and Sng)l with one equivalent
of lithium guanidinate complex [LUHL Y)(EtO)] (1) in E£O. The reactions led to isolation of
monosubstituted [SHL Y)Cl3] (3), [GeHL H)CI] (4) and [SnHL Y)CI] (5) guanidinate complexes,
respectively. Meanwhile, salt metathesis reactions of(THIF), (Ln = S, EU') with two
equivalents of potassium guanidinate complexHKY)(THF);] (2) in THF led to successf
isolation of mone and disubstituted guanidinate complexes, [Bb)l]. (6) and

[Eu(HL Y)2(THF),] (7), respectively.
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in the form of a GRF Grant (Ref. No.: CUHK 14300020).
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Stereoselective Unsymmetrical 1;Diborylation of Alkynes with a
Neutral sp? - sp® Diboron Reagent
Xiangyu Lou, Jiaxin Lin", Chun Yin Kwok, and Hairong Lyu*
Department of Chemistry, The Chinese University of H&ngg, Shatin, New Territories,
Hong Kong
Email: hrlyu@cuhk.edu.hk
Abstract:
The incorporation of boron into organic molecules has received growing research focus. Given
the versatility of the carbeboron bond, borylated compounds can readily undergo derivatization,
enabling the facile introduction of various functional group4:Diborylalkene is a class of
diboryl species. It can serve as a precursor of multisubstituted olefins, which are prevalent
building blocks in natural products and drug moleculziboron reagents such aspi, and
Bpin-Bdan, has been used in synthesizZingzdiborylalkenesHowever, two boryl groups with
similar chemical properties making them difficult to distinguish during the-slaige
functionalizationHere we report a method to access unsymmetricablibrylalkene (UDBA)
stereoselectively via the reaction of readily available alkynes with a neutrap*sgiboron
reagent. Attributing to the chemically easily distinguishable nature of theaspl sp boryl
moieties, controllable stepwise derivatization of the resultant UDBASs is realized. ©hispr
leads to various multifunctionalized olefins and organoborons, such as acylboranes, which are

difficult to prepare by other methads
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Functionalization of boranes through thiol/oxygen catalysis
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Abstract:
Thiyl radical has been recognized as a powerful hydrogen atom transfer (HAT) catalyst, which
competently abstracts hydrogen atoms from caffyaltogen or elemestydrogen
functionalities to deliver the corresponding carbon elemenicentered radical saible for
subsequent transformations. Here we proposed a greener and more convenient methods for the
generation of thiyl radical as HAT catalyst, using molecular oxygen to oxidize thiol without the
need for chemical initiators or light irradiation, succekgfachieving selective dalkylated or
moncalkaylated functionalizations of NHC borarieA thorough mechanistic investigation
underscores the pivotal role of oxygen in directly generating thiyl radical from thiol in an efficient
manner. The potential of this thiol/oxygen catalysis extends beyond borane functionalization, as
demonstrated by theuccessful functionalization of silane, suggesting wider applicability in

various other chemical transformations.
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e selective difunctionalization
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Abstract:

The majority of research on transition metal (Téaalyzed borylative transformations has
primarily focused on TMIB(sp]) complexes. I n co
their potential applications in catalytic borylation remain signifigamderexplored, largely due

to the limited availability of suitable boron(sp3) reagents. In this study, we address this gap using

our recently developed $p3 diboron reagent! to enable a copgalyzed hydroboration of

allenes, resulting in the foemt i on of CiB(spij) bonds. A detail
including the isolation and structur al charact
evidence for the involvement of a CuiB(spj) 1int

=
cat. [Cu] [\l

B—[Cu]
‘N N’R Hy
sp?-sp? diboron reagent (NHC) BH,Bpin \—/
) g 3
« tunable ligand effects « C(sp?)-B(sp®) formation TM-B(sp”)
* good air/moisture stability * good regioselectivity
L, L Axg
HiB—r BRI, {\‘l/ :
e _ N ;7
C”c S 7 A
HB~ Y ~BH, f —
L’ L P2 gy

(CuBH,L),, orange crystal /\%“ X-ray structure

References

1.Lou, X,;Lin, J.; Kwok, C. Y.; Lyu, H*Angew. Chem. Int. Ed2023,62, e202312633.

InoOrg-27



Synthesis and properties of Dipolar Polycyclic Aromatic Hydrocarbons (Dipolar PAHS)
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Department of Chemistry, The Chinese University of Hong Kong, Shatin,Tieeitories,

Hong Kong, Chinachmjonathanliu@link.cuhk.edu.hijiaogian@cuhk.edu.hk

Abstract

Non-alternantPolycyclic Aromatic Hydrocarbonkave attracted peoe attention in recent
years.Due to theirspecialmolecular structure and great potential in various applications such as
NIR(Nearinfrared) dyes and OFET[1], large amount works on this area were reported in the past
decades. Caused by thendencyof intramolecular charge transfer of fused five and seven
member rings, this work based on the key idagatoddudng of five and severmembetrings as
replacement for semember ring at two terminals of PAH framework may lead to great dipole

moment. And to fulfill the requirements in application area éleetric controlled liquid crystal.
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Abstract

The synthesis of trioxotriangulene neutral radical was repeated vapor deposition was
employed to prepare its thin film. This film showed the field effect and semiconductor properties.
The poor morphologies of vapor deposited films were observed by Atomic Force Microscope.
The solubility of this radical is too podo use solution based fabrication method, which is a
common strategy to improve morphologies of thin films. Chemical modificaimnprogress in

orderto improve the solubility of neutrahdicals.
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Synt hesi s, p-extepsondfadouwle hebicend isomeric to
Hexabenzo[a,cd,f,j,Im,o]perylene (HBP)
Shilong Sy Qian Miao*
Department of Chemistry, The Chinese University of Hong K&gtin, NewTerritories,

Hong Kong, Chinamiaogian@cuhk.edu.hk

Abstract

Hexabenzo[a,cd,f,j,Im,o]perylene (HBP) has proven to be an effective channel material in organic

field effect transistors (OFETs)andcan form robust radical cation via both photooxidation and

chemical oxidatiofi In this study, we synthesized dibenzo[cd,Im]dinaphtheft]2 2:j]perylene

(DBDNP), a constitutional isomer of HBP, through regioselective Scholl Reaction involving 4
alkoxy-1-naphthyl group. The radical cation of DBDNP can be formed via chemical imxidat

and remains stable under ambient ¢ods. DBDNP functions as atype semiconductor with

a field effect mobility ofL.98 10%cn?Vist. Addi ti onal | y-extendedversjont hesi z €
of DBDNP, benzolrst]dinaphtho[l;21',2*h]phenanthro[10,1;20e]pentaphene(BDNPP),

using a similar approach.

Hexabenzo[a,cd,1j,/m,o]perylene Dibenzo[cd,/m]dinaphtho Benzo[rsf]dinaphtho[1,2-a:1',2'-h]
(HBP) [1,2-a:1',2'-j]perylene ; 0[10,1,2 1
(DBDNP) (BDNPP)

p-type semiconductor

Stable radical cation
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Ligand-Assisted Regioselective Cage B{@)kenylation of o-Carboranes
Chen HUANG, Jie ZHANG* and ZuoweXIE* &b
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Abstract

Carboranes are a class of polyhedral bararbon molecular clusters with unique properties
including threed i mensi onal ar o ma t-bords, icgsahedmlngeamgtiy tadd b y
inherent robustnessThese clustersre finding many applicationsn luminescentmaterials,
electron sinks pharmaceuticals, polymers, coordinationemistry, and catalysfsin recent
decadetransition metatatalyzed selective cageHBactivation has been accomplished to realize
numerous functionalization af-carboranes.However, regioselective cage B{H)or B(8)H
activation still remains a research gdfe describdnerea ligandassisted Pdatalyzed selective

cage B(9H activation, and the corresponding alkenylation products were obtained in moderate
to good yields with the selectivity of B(9)/B(8) > 20. The ligand may not only stabilize the Pd(ll)
intermediate, but ab act as an internal base to promote the CMD process. In addition, the binding
of L1 results a bulky coordination environment of Pd center, which may lead to regioselective
functionalization of B(%H bond* This strategyrepresents anew way to regioseletively
functionalize cage B(9 bond in ecarboranes.

Regioselective Cage B(9)-Alkenylation of o-Carboranes

\/_\><| N cat. Pd(ll) AN
\\// - WV
[Ag], Ligand \\//\l 0 —CH
o-Carborane —BH
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Design andApplications of Cyclopropenium Chalcogen Dihalides in Catalysis via C(sp3
)THLLLX I nteractions
Junj i eYabimZzhang A HGhai Gabio Wong, Jingxian Huang, Yihging Steve Tse,*
and YingYeung Yeung*
Department of Chemistry, The Chinese University of Hong Kong, Shatin, New Territories,
Hong Kong

Keywords: chalcogen, cyclopropenium, noncovalent interactions, nonclassical hydrogen bond,
organocatalysis

Abstract:

In many areas such as crystal engineering, protein binding, and supramolecular chemistry
noncovalent interactions originated from Csp HLL L X hydrogen bomnds fr ec
recent yearsHowever, employing this class of Cfspi HL L L X i nt eracti ons in
commondue to theirinsufficient catalytic performanceC(sp) T HL L L X hyslalmgen bor
relatively weak however, incorporation of electremithdrawing substituents in close proximity

totheC(sp) T Hs can enhance tivdisdractions toelecwon dohoesnHereig, t t r a c
we report the use of cyclopropenium chalcogen dihalides as catalysts, in which effective site

isolation of the counteranion significantly enhances the availability of the noncovalent interaction

donor. The catgtic performance is comparable to those of some typical Lewis acids and much

better than those of many common catalysts based on noncovalent interactions. Our mechanistic

study suggests that the catalysts activate substrates via multiphe C($pL L Loden bopdd.r

rgeneral design catalyst structures
> Br ?r NCYZ ?I’ NC)’Z
site-isp/ated =0 i_ ® % - O %
anion I Br Br
&8 o NCy, NCy,
Z - Se, S aCtiVated A ......... (Z - Se) ......... Al
site B (Z = S) ......... B
Cy, ﬁ NCHBs
1
ito-isolated ?r NCy NIR ?r N ' H JR1
site-isolate . ,
anion 9S8 BN G d H N>\
Br U NCy, R2 Br /N H o2
activated Cy
\ cation /
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Synthesis Structure and Potential Application of [Rh'" (bda)X]'

Lulu Liu, and WaiLun Man*

Department of Chemistry, Hong Kong Baptist University, Kowloon Tong, HKSAR, P. R.
China. Email: wiman118@hkbu.edu.hk

Abstract

Inspired by thedl® complexes, Ri(bda)(Ly (b d a =bip\&idin2-® , -Gicaboxylate dianionL

= N-bond heterocycles) which exhibipromising activities in the oxidation of water and
ammonial?we have synthesized two simildfrrhodium complexedRh" (bda)X2]' [X = CI (2)

and N (2)] (Figure 1). ComplexL exhibits similar reactivity towards NHand forms another
octahedral complefRh" (43-bda)(NH)CI;]', indicating that one of the R bonds is fragile for
small molecule coordination. However, both complekasd2 show almost no activity in water

and ammonia oxidation with a wide range of external oxidants. In this work, we will present the

potential applications of complexé@nd2 as nitrene and carbene transfer catalysts.

Figure 1. X-ray structures of and2.
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Ir -Catalyzed Facile Ammonia Oxidation to Nitrate in Water

Daniel Nnaemaka TrittghTai-Chu Lau® Yingying Liu,° and WaiLun Mar?”

®Department of Chemistry, Hong Kong Baptist University, Kowloon Tong, HKSAR, P. R.
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Abstract

Theincreasing demanfibr sustainable energgolutionsis driving the development of efficient
molecular catalysts for the oxidation of ammonia gNHJUnderstanding the underlying
mechanisms of this oxidation process is essential. Wiglé¢ oxidation processhat converts
NH;s to dinitrogen (N) has been extensively studjaéports on theanalogous 8eoxidation
procesghat convertdNHs to nitrate (NQ') are sparsé

Herein we report the synthesis and characterizatiam afidium complex[ir'" (bda)Ch]' (bda =
2 , -Bigyridine-6 , -@icarboxylate dianion) (Figure 1). [Ir'"'(bda)C}]' functions as a
homogeneous catalyst fihre efficient oxidation ofNHs to NOs' in water, using sodium periodate
(NalO4) as the terminal oxidant. The proposed mechanigmich mimics the biological
nitrification processwill be discussed based on experimental eviddnom isolating key
intermediatescombinedwith density functional theoryO[FT) calculations.

Qyen

@ ci2

Figure 1. X-ray structure of [If (bda)C}]' .
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Mechanism of Action andEvaluation of Ratiometric Probes for Uric Acid Using
Lanthanide Complexes with Tetraazatriphenylene Sensitisers
Xinyi WEN, David Parker.
Department of Chemistry, Hong Kong Baptist University, Hong Kong SAR, P. R. China
Email: davidparker@hkbu.edu.hk

Abstract
A series of new ligands bBdeen synthesised that incorporate elecpoar aromatic moieties
(dpgMe: and dpgPh chromophores) into tetraazacyclododecane or triazacyclononane based
complex structures. Lanthanide coordination complexes have been made and their photophysical
properties studied. Each complex exhibits millisecond lifedjraed photoluminescence quantum
yields in water are 10 to 50 %. Their suitability for the selective and rapid analysis of urate has
been examined. The highest sensitivity tate quenching was observed with a maationic
complex [LnL%]* (Ln = Eu/Tb) which was used for urate analysis in diluted human serum.
Mechanistic studies were conducted to probentitare of théntermediate exciplex and excited
state dynamics were studied using picosecond and nanosecond absorption spectroscopy.

Ne v@-N;Sy st ems 12N,Syst ems

HisC, Ph

R =Me, [LnL"]
R = Ph, [LnL?]

R = Me, [LnL%**
R = Me, [LnL]* R = Ph, [LnL%**

R =Ph, [LnL‘* Ln= EuorTh

Figure 1. Lanthanide complexes with a tetraazatriphenylene sensitiser. (Ln = Eu/Tb)
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Three/four-Coordinated [2]Rotaxane Cu(l) Catalystfor Cross Dehydrogenative C
O Coupling
Yan Zhang Lihui Zhu2and Ho Yu AuYeung*
Department of Chemistry, The University of Hong Kong, Hong Kong, P. R. China
Email: hoyuay@hku.hk

Abstract

Catalytic activity of copper(l) complexes supportegl lotaxaneligands towards a
dehydrogenative 1@ crosscoupling is reportedBy comparing the atalytic efficieny

of 3/4-coordinated [2]rotaxanes obtained from active templated synthesis and our
previously reported-¢oordinated [2]catenane, we found that unsaturatesb8dinated
[2]rotaxanes could catalyze th& @ cross coupling morefficiently at room temperature,

but more susceptibleto side reaction at higher temperature. Effects of the size of
macrocycle and the distance of the stopper groups to the Cu(l) center in the 3/4

coordinated [2]rotaxanes were also investigated.

o o
1 mol% Cu complex
Oy o 0 2 o P EtO OEt
eq. K,CO5
+ EtO Ot ————————>» g Br
H® 'Br MeCN, Air, 24 h
1eq. 2.2eq.
1 2 3
HN/—Q\Q DAO_\NH NN Y
aeb 9"_“@
S RN n 0 ~~OR
(H2 cub (EHa)s /\/\/\X =N
N o/ DA ol = )
& TR e ¢ [CU(R1)PF, : n =4 [CU(RS)IPF; : n =4
L@" ‘@—/ o o [Cu(R2)PF,:n=6 0 o [Cu(RE)IPF;:n =6
g [Cu(R3)PF,:n =8 M [Cu(RT)IPF;:n=8
« Catenane + Rotaxane [CURA)IPF, :n =10 « Rotaxane [CuRE)IPF, : n = 10
+ d-coordinate, coordinatively saturated Cu(l) = 4-coordinate, coordinatively saturated Cu(l) » 3-coordinate, coordinatively unsaturated Cu(l)

Easier access to Cu(l) by substrate

Reference

1. L. Zhu, J. Li, J. Yang and H. Y. A¥eung, Chem. Sci202Q 11, 13008 13014.

InoOrg-36


mailto:hoyuay@hku.hk

Dinuclear Cyclometalated Pincer Nickel(ll) Complexes with MetalMetal-to-ligand
Charge Transfer Excited States and Neainfrared Emission
Mengyue GapWatrPong To, Glenna So Ming Tong, Lili Du, Kating Low, Zhou
Tang, Wei Lu, an€hi-Ming Che
Postal addresscmche@hku.hk
Abstract
Facile norradiative decay of lovlying metalcenteredMC) d-d excited states has been well
documented to posesignificant obstacle to the developmentpbbsphorescent Ncomplexes
due to substantial structural distortions between the dd excited state and the ground state.
Herein, dinucleapincertype Ni(ll) complexesridged byf o r ma mi -darbalinato digand
andthe dinuclear Rtl) and Pdll) analoguesvere studiedTheseNi(ll) complexes exhibit short
Ni-Ni distances of 2.943.054 Aandsinglet metaimetalto-ligand charge transféransitions at
500-550nm.At 77 K, theseNi(ll) c omp | exes di spl ay -8.h6o sepshi®riens ctehnec e
(800-1400 nm) spectral region inMeTHF and in the solidtate, which originategfrom the3dd

excited statas supported bRFT calculationsOne example is presented below.

-~ 25000
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Abstract
Metallophilicity has been widely considered to be the driving force forassémbly of closed
shell d° metal complexes, but this view has been challenged by our recent studies showing that
metallophilicity in linear &-d*® dimers is repulsive. This is due to strong metatal (MM Nj)
Pauli repulsiort.Here, we study MINj Paul i o metaldlustersOur resultshalv that
M-MNj Paul i r°g@glyauclear olustersiisrweadker than in similar linedrcdmplexes
due to the anisotropic shapé(n+1)snd hybridized orbitals. The overall#MINj i nt er acti ons
closedshell d° polynuclear metal clusters remain repulsive. The effects of coordination
geometry, relativistic effect#MN ®mdl t he epubahnc
polynuclear & clusters have been explored. These findings provide valuable guidance for the
design and development of ligands and coordination geometries that allevist&jM P a u | i

repulsion in é° metal cluster systends.

(n+1)s-nd orbital hybrldlzatlon
L1

[

$ s . CfD (m+1)s-nd

linear coordination polynuclear
complexes metal clusters
L1 |_1

. % &7_ C?Jss
R
slrong ' 1 weak
metal-metal Pauli repulsion

Scheme 1Metalmetal Pauli repulsion in*timetal clusters.
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Iron Corrole -Catalyzed Intramolecular Amination Reactions of Alkyl Azides.
Spectroscopic Characterization and Reactivity of [F§Cor)(NAd)]
Tingjie You, Ka-Pan Shing, Liangliang Wu, Kai Wu, Hiitua Wang, Yungen Liu, Lili Du,
Runhui Liang, David Lee Phillips, Xiagong Chang, JikSheng Huang, CHVling Che*
State Key Laboratory of Synthetic Chemistry, Department of Chemistry, The University of
Hong Kong, Pokfulam Road, Hong Kong 000000, P. R. China
cmche@hku.hk

Abstract
Iron-catalyzed intramolecular €§)iH amination of alkyl azides @R)* via iron
alkylimido/alkylimidyl (Fe(NR), R = alkyl) intermediates is an appealing strategy to access N
heterocyclesAs nitrogen analogues of ire’xo species, highalent irorimido species have
attracted great interest in the past decadesvever,Fe'(NR) species capable of reacting with
C(sp’)i H bonds or serving as active intermediates for the catalytic functionalizatioss)i€(
bonds remain unexploretiere we present our recent wook iron-corrole (Cor)catalyzed
intramolecular CH amination reetions of alkyl azides to afford variety of Nheterocyclic
compounds, possibly via highalent Fé&-alkylimido speciesWe independently prepared the
[FeY(Cor)(NAd)] (Ad = adamanty complex and characterized lity various spectroscopic

methods, and its hydrogen atom abstractidAA) reactivity towards C(shi H bonds was

H 2
studied:
Fe(V)-alkylimido
@
Ho-- '” Ar "I‘/\O
ﬂ Ar =Nl D C-H amination
— = Ar— = NIEVN
Ar—= ﬁFeV’N — A égzm
- i N— d > 30 examples,
Corrole-Fe(V)-alkylimido species up to 99% yield
ESI-MS XPS UV-vis (proposed) up to > 99:1 d.r.
EPR DFT Raman up to 3880 TON
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Dearomative Intramolecular (4+3) Cycloadditions of Epoxy Enolsilanes with Benzene
Derivatives

CHAN LONG YING, PAULINE CHIU*

Department of Chemistry,he University of Hong Kong, Pokfulam Road, Hong Kong
pchiu@hku.hk

Abstract
Benzene is a readily available building block; however, owing to its high aromaticity, many of its
reactiongyenerat@romatic products. On the other hand, dearomative reacfibeszeneander
mild conditions to produce alkenes are more challenging.
Our previous research reported an intramolecular (4+3) dearomative cycloaddition of epoxy
enolsilanes with arenes, in which a reactive diene in the context of gyéed ring system is
produced under mild conditions (Eq.1jere, an irdepth study focusing on the substituent
effects in this dearomatizing cycloaddition of various benzene derivatives is presented. Benzenes
substituted with bulky or even electranithdrawing groups have been found to undergo this

transformatio in moderate to good yields

o OH
MOTES 1) TESOTF (50 mol%) (Eq. 1)
2) HF-Et;N
42% yield
o OH
o) 1) TESOTf (50 mol%)
2) HF-EtsN Br
Br ) s
trace
o OH
(@) 0,
oTes 1) TESOTF (50 mol%) (Eq. 3)
2) HF-EtzN Br
Br
0 (e}
> 42% yield
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[13]-Graphanyl-X: Expanding the 3D Saturate Chemical Space
Alex K.H.Chuy AntonioRizzo*, Pauline Chiu*
Department of Chemistry, Chong Yuet Ming Chemistry Building, The University of Hong
Kong, Pokfulam Road, Hong Kong

u3009245@connect.hku.hk

Abstract

[13]GraphanyX is a hydrocarbon scaffold consisting of three fused cyclohexane rings
with functionaliation on the central carbon. Tiee are four possiblestereoisomers
depending on the relationship between the centrdllfond and the three vicinal-B
bonds franstranstrans cis-transtrans cis-cis-trans and cis-cis-cis). They feature
hydrophobicity, conformational rigidity, and the -tthns isomer has € symmetry,
negative electron affinity and a hydrogen terminated surRassible applications ttis

class of saturated hydrocarbon include drug discovergtal organic frameworksind
nanoelectronicd.We envisage a new scalable synthetic route that would enable us to
accesshese isomers ¢f.3]-graphanylOH. Using modern radical catalysis pioneered by
Macmillan; we aim to derivatize the central carbon in order to access functional groups

as handles for further derivatization or as an-addo existing molecules.
H D H ®
H H H '
u H H v
T CTT CCT ccc

1. F.Lovering,J.Bikker and CHumblet,J. Med. Chem2009 52, 67526756.
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Inter - and intramolecular (4+3) cycloadditions with epoxy allylsilanes as dienophiles
Qin Han Teaand Pauline Chiu*
Department of Chemistry, The University of Hong Kong
pchiu@hku.hk
Abstract
The formation of methylenated bicyclic adducts was achieved by formal (4+3) cycloadditions
of epoxy allylsilanes with different dienes. The epoxy allylsilane functions as a dienophile in
the (4+3) cycloaddition reaction. The oxirane in the epoxy allyksjlance activated by a Lewis
acid, serves as a good dienophile while the allylsilane moiety completes the construction of the
cycloadducts by desilylation of the (trimethylsilyl)methyl grolgpoxy allylsilane reacts with
simple dienes in the presenceaptatalytic amount of TESOTTf results in the formation of
intermolecular (4+3) cycloadducts with moderate yields. The epoxy allylsilane tethered to
different dienes with TESOTT constructs cycloadducts @jthand 5, 7#fused bicyclic systems
in moderate to good yields. Boindoandexocycloadducts are formed in the cycloaddition
reaction.The synthesis of the dienophile precursor and the-iated intramolecular (4+3)
cycloadditions of epoxy allylsilanes with different dienes to provide methylenated

cycloheptanes are presented.
TMS

HO HO
o H H
AN cat. TESOTf (), . (<
((\?n X_ .0 (4+3) cycloadditions - Q - Q
_ B
U Inter- and intramolecular (4+3): d b d \O
, N 21 examples, up to 83% yield
Q@ QO |x-0.cH, s, NBoc, NTs, CH=CH|  ©€ndo exo

n= 0,1
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Enantiomerically-enriched Aziridine-2-carboxylates via Copper

catalyzed Reductive Kinetic Resolution of B-Azirines

Yinuo Zheng Elvis Wang Hei NgAntonio Rizzo,* and Pauline Chiu*
E-mail: anrich@hku.hkpchiu@hku.hk

Abstract

We present the first reductive kinetic resolution of raceniea2irines for securing optically

enrichedN-H aziridine2-carboxylates, a bench stable and easily diversifiable building block,
concomitantly with the corresponding enantiomerically enricthé@Zirines. ThéN-H aziridines

were obtained with excellent diastereoselectivity (>20:1) and high enantioselectivity (up to 94%).

A Hammett study revealed a Ilinear dfthee energ
di astereomeri c t rysalussi DFT caloulatonsartd emvalant idterdctiore
analysis suggested that a namassical Hbonding interaction and eddeface aromatic
interactions between the substrate and the ligand are responsible for the stereoselectivity and also

for the substrate electronic effects observed in the Hammett study.

H
A H, N H
e ey ey
racemic N-H aziridine enantioer_n:iched
-2-carboxylate 2H-azirine

CO,t-Bu

e First CuH-catalyzed reduction of an alkyl imine * Enantioselectivity up to 94% ee

* Diastereoselectivity up to >20:1 * IGMH analysis supports two non-covalent
interactions in favored transition state
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Utilizing Mechanically Interlocked Catenane for Selective Alkali Metal Cation Binding
and Extraction
Mingda Hu,Hang Zhou, and Ho Yu AiYeung*
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Kong, Hong Kong SAR, China

Emile: *hoyuay@hku.hk

Abstract

Catenane iothosts enable conformational tuning to achieve size and shape complementarity upon
guest binding due to their rotatory motidrio recognize and to separate alkali metal cations,
catenanes possessing the varied chain le@fICL0C12) have been synthesized based on our
previous workd *H NMR binding studies of three catenanes revealed a preference for binding Li
over N&/K*. Importantly, the observed preference fof thinding allows exclusive extraction of

Li* which is demonstrated by sdliiuid extraction studies. In addition, this series of catenanes
will be tested as a potential active carrier to separate alkali metais#irough selective binding

and transport across aqueous/organic phases.
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Fig 1. Co-conformational changes of catenane upon binding metal ions.
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Abstract

As the requisite reacting partner of serine/threonine ligation which was developed in 2010 by Li
et al., peptide salicylaldehyde esters have been reported to be prepared through different methods
towards protein chemical synthesis. Due to the intrinsimegpization pathway, it is very difficult

to achieve direct @erminal derivatization using side chain protected peptide acids after- Fmoc
solid phase peptide synthesis which generally is-effsttive and efficient. In this work, we
developed a reagent-(8ichloromethyl)phenol (DCP) which can directly form peptide
salicylaldehyde esters in an epimerizatfee manner. The DCP reagent served as the source of
highly reactive quinone methide species, which could be trapped by the pegtdaidal
carboxylaé to giveU-chloroesters, followed by an unpreceder®gghzyiicto-Ophenoicacyl transfer

and Cl extrusion. The scope of this method was demonstrated with syntheses of peptide SAL
esters of various lengths ranging from 5 to 49 amino acids. The reqdptide SAL esters were

free of epimerization and were successfully applied for the convergent total chemical synthesis
of 212residue linker histone H1.2 protein using serine/threonine ligations.

Figure. a) Design of the-@lichloromethyl)phenol (DCP) facilitated the salicylaldehyde ester
formation. b) Convergent synthesis of Histone H1.2 via serine/threonine ligations.
Reference:X. Li, H. Y. Lam, Y. Zhang, C. K. Chan, Organic Letters 2010, 12, 1I7/22¥.
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