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VALOGATAS A KEMIAI IN-
TEZET PUBLIKACIOIBOL -
2024/25. TEL /

SELECTIONS FROM THE IN-
STITUTE’S PUBLICATIONS -
WINTER 2024/25

Az alabbi lista témakorok szerint rendezve
nyujt valogatast munkatarsaink 2024.
december eleje és 2025. marcius eleje
kozott megjelent fontosabb publikacioi-
rol. Mivel ez az id6szak rovid, ezért nem tel-
jes mértékben reprezentalja az intézethen
folyo kutatasok soksziniiségét.

The following list, organized by topic, presents a
selection of significant publications by our staff
from early December 2024 to early March 2025.
As this period is relatively short, it does not fully
represent the diversity of research conducted at
our institute.

Szerves kémia és biokémia /
Organic Chemistry & Biochemistry

Szebasztian Szaniszlé, Imre G. Csizmadia,
Imre Jakli, Viktor Farkas, Maté Sulyok-Eiler,
Andras Lang, Veronika Harmat, Istvan Pin-
tér, Andrds Perczel*

Intramolecular Inhibition by Imid-
azole in Acid-Catalyzed Hydrolysis
of Protected Carbohydrates
Chemistry — A European Journal, 31, 2025,
€202403319

The present study reveals an unexpected anom-
aly observed in the acid-catalyzed hydrolysis of
the 5,6-O-isopropylidene group in 3-O-protected
D-gluco- and D-allofuranose derivatives. Alt-
hough the removal of the 5,6-O-isopropylidene

protecting group is typically rapid and quantita-
tive under acidic conditions, an unexpected inhi-
bition of this reaction is observed for the two C3-
epimers, 3-O-imidazole sulfonyl moiety. X-ray
data show a two-faced imidazole ring orientation
in the crystal, while solution state NOE data re-
veal a critical interaction type between the iso-
propylidene and the imidazole rings. Advanced
conformational searches coupled with ab initio
molecular modeling illuminate and explain the
NMR and kinetic data and lay the groundwork for
the most plausible mechanism of this unprece-
dented inhibition. These results provide valuable
insights into the cross-coupling of carbohydrate
O-protecting groups and shed light on how spe-
cific ring orientations and steric effects can trig-
ger the inhibition of an otherwise easily feasible
reaction, such as an acid-catalyzed hydrolysis.

A szénhidratkémiaban jol ismert a
vicinalis diolok acetonid védelme,
amelyet egyszeriien lehet kialakitani,
és ezeket az acetonid szarmazékokat
majdnem olyan egyszeriien el is lehet
hidrolizalni. Az ELTE Kémiai Intézet
kutatéoi a D-glilkko- és D-allofuranézok
esetében egy olyan anomaliara
figyeltek fel, amely soran az 5,6-hidrox-
ilcsoportrol az acetonid vedelem
eltavolitasa akadalyba utkozik.
Munkajuk soran sikeriilt egy olyan
mechanizmust leirni, amelyben a
természetben katalizatorként ismert
imidazol inhibitorként viselkedik. A
mechanizmus soran a protonalt imidaz-
olgyiirii C(2)-H atomja hidrogénkotést
alakit ki az 5,6-dioxolan oxigeénjével,

ezaltal akadalyozva a savkatalizist.

Szebasztian SzaniszIlo, Imre G. Csizmadia,
Badlint Zsigulics, Péter Angyal, Bence Baldzs
Mészadros, Janos Daru,* Szildrd Varga,* Tibor
Sods*

Bioinspired Synthesis of (-)-Hun-
terine A: Deciphering the Key Step
in the Biogenetic Pathway
Chemistry — A European Journal, 31, 2025,

202404501

A concise, bioinspired, and enantioselective syn-
thesis of (—)-hunterine A, an odd 6/7/6/6/5 pen-
tacyclic natural product, is described. The key
step in the synthesis of this complex structure is
an interim-template directed 6-exo selective
epoxide ring-opening reaction, which is interwo-
ven with a hydrolysis step of the indolenine hem-
iaminal template to create the unusual 7-mem-
bered azepine bridge motif. Our work not only re-
fines the previously proposed biogenetic path-
way, but also reveals the possible stereochemi-
cal prerequisite of the unique skeletal rearrange-
ment, which provides a vantage point for under-
standing how (-)-hunterine A is likely to be gen-
erated in nature.

A tanulmany egy bioinspiralt szintézist
mutat be a (-)-hunterin A nevii
természetes vegyiillet eléallitasara,
amely egyediilallé gyiiriirendszerrel
rendelkezik. A szintézis kulcsfon-
tossagu lépése egy savas kozegben
lezajlé vazatrendezédés, amely soran
egy 7-tagu gyiiriis motivum alakul ki. Az
ELTE kutatéoi kvantumkémiai mod-
szerekkel tartak fel az atrendezoddés

mechanizmusat és szokatlan gyiiri-

szelektivitasat, amelyet a merev aspido-
spermavaz iranyité hatasa magyaraz.
Szamitasaik szerint a természetes
korulmények koézott végbemend epoxid
gyiliriinyitas feltehetéen nem igényel en-
zimatikus iranyitast, hanem a szubszt-
rat szerkezete hatarozza meg a
szelektivitast. Eredményeik hozzajarul-
nak a természetes vegyiiletek reak-
tivitasanak mélyebb megértéséhez,
ahol a komplex vazrendszerek gyakran
varatlan atalakulasokhoz vezetnek.

Addm Dudds, Addm Gyomoie, Bence Baldzs
Mészdros, Stefdnia Gonddr, Rendta Adamik,
Dadniel Fegyverneki, David Papp, Konrad Bern-
hard Otte, Sergio Ayala Jr, Janos Daru, Jozsef
Répdsi, Tibor Sods*

Selective Reduction of Esters to Ac-
cess Aldehydes Using Fiddler Crab-
Type Boranes

Journal of the American Chemical Society, 147,
2025,1112

The partial reduction of esters to aldehydes is a
fundamentally important transformation for the
synthesis of numerous fine chemicals and con-
sumer goods. However, despite the many efforts,
limitations have persisted, such as competing
overreduction, low reproducibility, use of exigent
reaction conditions and hazardous chemicals.
Here, we report a novel catalyst family with a
unique steric design which promotes the catalytic
partial reduction of esters with unprecedented,
near-perfect selectivity and efficiency. This metal-
free catalytic method is ready to be placed at the
disposal of chemists to provide valuable aldehyde
intermediates and products and shows promise
for streamlining synthetic methods in academic
and industrial settings.


https://chemistry-europe.onlinelibrary.wiley.com/doi/epdf/10.1002/chem.202403319
https://chemistry-europe.onlinelibrary.wiley.com/doi/epdf/10.1002/chem.202403319
https://chemistry-europe.onlinelibrary.wiley.com/doi/epdf/10.1002/chem.202404501
https://chemistry-europe.onlinelibrary.wiley.com/doi/epdf/10.1002/chem.202404501

Az észterek részleges redukciodja alde-
hidekké alapvetéo fontossaga Ilépeés
szamos finomvegyszer és fogyasztasi
cikk eldallitasaban. Ennek ellenére a
folyamatnak eddig tobb korlatja volt,
példaul a mellékreakcioként fellépo
teljes redukcio, a nehezen reprodu-
kalhaté eredmények, az oOsszetett
reakciokorilmények és a veszélyes
vegyszerek hasznalata. Ebben a mun-
kaban, amelyhez az ELTE kémikusai
elméleti modellezéssel jarultak hozza,
egy uj katalizatorcsoportot fejlesz-
tettek ki, amelynek kiilonleges térbeli
kialakitasa lehetdve teszi az észterek
célzott atalakitasat aldehidekke, ki-
emelkedd szelektivitassal és hate-
konysaggal. Az uj, féemmentes katali-
tikus eljaras egyszeriien alkalmazhato,
és értékes alapanyagot biztosithat a
szintetikus kémia szamara, mind la-

boratoriumi, mind ipari kérnyezetben.

Péter Pdl Fehér,* Ferenc Béke, Janos T.
Csenki, Zoltan Novak,* Andrds Stirling*

Aziridination Exploited: A Mecha-
nistic Study of the Divergent Reac-
tivity of Trifluoropropenyl-iodonium
Reagent toward N-nucleophiles
European Journal of Organic Chemistry, 27,
2025, 202400779

In this study, we use computations and experi-
ments to explore mechanistic scenarios that gov-
ern the reaction between secondary amines and
trifluoropropenyl iodonium triflate with the aim of
rationalizing and predicting experimental out-
comes. Based on the results from theory, we

have compiled a list of guidelines relevant to syn-
thetic strategies and provide examples for the in-
terpretation of selectivities. To demonstrate the
viability of these strategies, we have performed
directed experiments applying different reaction
conditions to obtain the products predicted by
our model. Additionally, qualitative microkinetic
simulations based on our computations were

carried out for further support.

Ebben a tanulmanyban az ELTE Kémiai
Intézetének munkatarsai kisérleti
aton, mig a HUN-REN TTK kutatoi
szamitasok segitségével vizsgaltak,
hogy milyen folyamatok iranyitjak a
szekunder aminok és a trifluoropro-
penil-jodonium-triflat reakcioéjat. Céljuk
volt, hogy megértsék és elore jelezzék
a kisérletek eredmeényeit. Az elméleti
szamitasok alapjan olyan iranymuta-
tasokat allitottak 6ssze, amelyek hasz-
nosak lehetnek a reakciok megtervezé-
sében, és példakon keresztiil mutattak
be, hogyan lehet értelmezni a reakcidok
soran kialakulé kiillonbségeket. A méd-
szer megbizhatésaganak igazolasara
célzott kisérleteket végeztek, amelyek
soran kiilonb6z6 reakcidkoriilmények
mellett sikeriilt eldallitani azokat a
termékeket, amelyeket a szamitasok
elére jeleztek. Emellett tovabbi elem-
zéseket is végeztek, hogy még jobban

alatamasszak az eredményeiket.

Zsolt Fazekas, Dora K. Menyhdrd, Andrds Perczel
LoCoHD: a metric for comparing lo-
cal environments of proteins

Nature Communications, 15, 2024, 4029

Protein folds and the local environments they
create can be compared using a variety of differ-
ently designed measures, such as the root mean
squared deviation, the global distance test, the
template modeling score or the local distance dif-
ference test. Although these measures have
proven to be useful for a variety of tasks, each
fails to fully incorporate the valuable chemical in-
formation inherent to atoms and residues, and
considers these only partially and indirectly.
Here, we develop the highly flexible local com-
position Hellinger distance (LoCoHD) metric,
which is based on the chemical composition of
local residue environments. Using LoCoHD, we
analyze the chemical heterogeneity of amino
acid environments and identify valines having
the most conserved-, and arginines having the
most variable chemical environments. We use
LoCoHD to investigate structural ensembles, to
evaluate critical assessment of structure predic-
tion (CASP) competitors, to compare the results
with the local distance difference test (IDDT)
scoring system, and to evaluate a molecular dy-
namics simulation. We show that LoCoHD
measurements provide unique information about
protein structures that is distinct from, for exam-
ple, those derived using the alignment-based
RMSD metric, or the similarly distance matrix-
based but alignment-free IDDT metric.which can

lead to a better understanding of their function.

Ebben a munkaban a HUN-REN-ELTE
Fehérjemodellezési Kutatoécsoport
(Kémiai Intézet) kutatéi egy olyan ma-
tematikai modszert mutatnak be,
amely lehetove teszi fehérjek
haromdimenziés szerkezetének j
alapokon torténdé 6sszehasonlitasat. A

LoCoHD (Local Composition Hellinger

Distance) metrika egyediilallé abban,
hogy nem csak a szerkezetet alkoto
atomok helyzetét, hanem azok kémiai
jellegét is figyelembe veszi. Az algorit-
mus a fehérjéket felépitdé aminosavak
lokalis kornyezetét hasonlitja Ossze,
azaz az adott aminosavat koriilvevo
atomok kémiai természetét, illetve azt a
toltésmintazatot, amelybe az adott ami-
nosav beleilleszkedik. A LoCoHD algorit-
mus egy tobblépcsos protokollt hasznal
a kémiai - tehat a funkcié szempont-
jabol is jelentos - szerkezeti
kiillonbségeket reprezentalé szam eléal-
litasahoz. Az elso lépésben a fehérje
valés atomjait ugynevezett primitiv
atomokka alakitja at, amelyek leirjak az
atom kémiai természetét, olyan
jellemzokkel, mint példaul ,pozitiv tol-
tésii nitrogén” vagy ,,aromas szén”. Eze-
ket a cimkéket az algoritmus automati-
kusan generalja, de a felhasznalé
konnyen méddosithatja 6ket. A masodik
lepés az osszehasonlitas referencia-
pontjainak - a horgonyatomoknak - a ki-
valasztasa, amely szintén egyedi meg-
fontolasok szerint is torténhet. A Lo-
CoHD-ertékek kiszamitasakor az algorit-
mus minden egyes kivalasztott horgony-
atom-parra elvégzi az 6sszehasonlitast.
A szerzok bemutatjak, hogy a LoCoHD-
ertékek egyediilallo informaciot nyujta-
nak a fehérje szerkezetekrol, ami a fe-
hérjék miikodésének jobb megeér-

téséhez vezethet.


https://chemistry-europe.onlinelibrary.wiley.com/doi/10.1002/ejoc.202400779
https://chemistry-europe.onlinelibrary.wiley.com/doi/10.1002/ejoc.202400779
https://doi.org/10.1038/s41467-024-48225-0

Gyogyszerkémia /
Medicinal chemistry

Edit Wéber, Péter Abrdnyi-Balogh, Bence
Nagymihdly, Déra K. Menyhard, Nikolett
Péczka, Marton Gadanecz, Gitta Schlosser,
Zoltan Orgovdn, Ferenc Bogdr, Ddvid Bajusz,
Gdbor Kecskeméti, Zoltdn Szabé, Eva Bartus, At-
tila Tokoli, Prof. Gabor K. Toth, Tibor V. Szalai,
Tamds Takdcs, Prof. Elvin de Araujo, Ldszl6 Bu-
day, Andras Perczel, Tamds A. Martinek,*
Gyorgy M. Kesertu*

Target-Templated Construction of
Functional Proteomimetics Using
Photo-Foldamer Libraries
Angewandte Chemie International Edition,

64, 2025, €202410435

Current methods for proteomimetic engineering
rely on structure-based design. Here we de-
scribe a design strategy that allows the construc-
tion of proteomimetics against challenging tar-
gets without a priori characterization of the target
surface. Our approach employs (i) a 100-mem-
bered photoreactive foldamer library, the mem-
bers of which act as local surface mimetics, and
(i) the subsequent affinity maturation of the pri-
mary hits using systems chemistry. Two surface-
oriented proteinogenic side chains drove the in-
teractions between the short helical foldamer
fragments and the proteins. Diazirine-based
photo-crosslinking was applied to sensitively de-
tect and localize binding even to shallow and dy-
namic patches on representatively difficult tar-
gets. Photo-foldamers identified functionally rel-
evant protein interfaces, allosteric and previ-
ously unexplored targetable regions on the sur-
face of STAT3 and an oncogenic K-Ras variant.
Target-templated dynamic linking of foldamer
hits resulted in two orders of magnitude affinity
improvement in a single step. The dimeric K-Ras

ligand mimicked protein-like catalytic functions.
The photo-foldamer approach thus enables the
highly efficient mapping of protein-protein inter-
action sites and provides a viable starting point
for proteomimetic ligand development without a
priori structural hypotheses.

A gyogyszertervezés egyik fé kihivasa
a betegséget okozo fehérjék felszinén
olyan kotohelyek azonositasa, amelyek
hozzaférhetéek, stabil kotédést biz-
tositanak gyogyszermolekulak sza-
mara és befolyasolhatjak a fehérje mii-
kodését. Ezzel a problémaval fog-
lalkoztak a HUN-REN-ELTE Fehérje-
modellezési Kutatocsoport (Kémiai In-
tézet) munkatarsai a HUN-REN-TTK és
a Szegedi Tudomanyegyetem kutatoi-
val egyittmiikodve. Megkozelitésiik
alapja egy helikalis szerkezetii mikro-
fehérjéket (8 tagu peptideket) tar-
talmazé tesztmolekula-készlet, ame-
lyet a stabil helikalis vaz felépiilését
garantalé mesterséges aminosavakbol
és két természetes aminosavhol
épitettek fel ugy, hogy ez utébbiak a
hélix egy oldalara essenek. A 100
varianst a két természetes aminosav
kiilonb6z6 kombinacidival allitottak
elé. Minden molekulat ellattak foto-ke-
resztkotés kialakitasara alkalmas cso-
porttal is, igy a tesztmolekulak és a be-
tegség-okozo fehérje kozott kialakulé
gyenge kolcsonhatas UV besugarzast
alkalmazva, kovalens kotés kiala-
kitasan keresztill ,rogzithet6” - a
tesztmolekulak igy permanensen

hozzakothetok a célfehérje akar sekély

és dinamikusan valtozé koétézsebeihez
is. Az igy kialakult stabil komplexek
szerkezetmeghatarozé6 madszerekkel
(pl. NMR-spektroszkopia) vizsgalha-
toak, ami lehetéveé teszi a kotohelyek
helyzetének és kémiai preferen-
ciajanak pontos azonositasat. A szer-
zok azt is megmutattak, hogy a teszt-
molekulak kotédési hatekonysagat és
specificitasat névelni lehet ugy, hogy
azokat kovalensen &ésszekapcsoljuk
egy olyan eljarast alkalmazva, ami le-
hetévé teszi azoknak a tesztmolekula-
paroknak a kivalasztasat, amelyek a
fehérje felilletén - 6nalléan is - egymas
kozelségében kotodnek. lgazoltak azt
is, hogy az igy eldallitott minifehérjék a
célfehérje partnereit mimikalni vagy
akar helyettesiteni is képesek lehet-
nek, amely Gj perspektivakat nyit a

gyogyszertervezés szamara.

Erzsébet Vdrnagy, Gergd Toth, Sandor Hosztdfi,
Mdté Dobd, Ida Fejds,* Szabolcs Béni*

Chiral Recognition Mechanism of
Benzyltetrahydroisoquinoline Alka-
loids: Cyclodextrin-Mediated Capil-
lary Electrophoresis, Chiral HPLC,
and NMR Spectroscopy Study
Molecules, 30, 2025, 1125

Some drugs and natural compounds exist in mir-
ror-image forms (enantiomers) that can have dif-
ferent effects in the body, making their separa-
tion crucial. This study focused on laudanosine
(a natural alkaloid) and its three related mole-
cules, using special sugar-based compounds

called cyclodextrins (CyDs) to separate their en-
antiomers. Through capillary electrophoresis
(CE), we identified the most effective CyDs, with
certain negatively charged variants achieving the
best separation. High-performance liquid chroma-
tography (HPLC) was then used to purify the en-
antiomers, and their structures were confirmed
using optical analytical techniques. Finally, nu-
clear magnetic resonance (NMR) experiments re-
vealed how these molecules interact with CyDs at
the atomic level, improving our understanding of
their separation and potential applications.

A kiralis gyogyszermolekulak enantio-
merjeinek bioldgiai hatasa legtobbszor
eltéré, mivel ezek eltéréen léphetnek
kolcsdnhatasba a szervezet makromole-
kulaival. Kutatasban a benziltetrahidro-
izokinolin-alkaloidok egy csoportjat
vizsgaltak, hogy jobban megértsék ezek
enantiomerjeinek kémiai kolcsonhata-
sait. Gyiiriis oligoszacharidokat (ciklo-
dextrineket: CyD) hasznaltak az enanti-
omerek elvalasztashoz kapillaris elek-
troforézis (CE) és folyadékkroma-
tografia (HPLC) segitségével. Az izolalt
enantiomerek CyD-nel kialakitott
kolcsonhatasait magneses magrezo-
nancia spektroszkopiaval (NMR) ele-
mezték, hogy atomi szintii informaciot
kapjanak az enantiomerekre jellemz6
kolcsonhatasoktol. Az eredmények
hozzajarulhatnak a pontosabb kiralis

analizishez és uj gyogyszerfejlesztesi

stratégiakhoz.


https://onlinelibrary.wiley.com/doi/epdf/10.1002/anie.202410435
https://onlinelibrary.wiley.com/doi/epdf/10.1002/anie.202410435
https://www.mdpi.com/1420-3049/30/5/1125
https://www.mdpi.com/1420-3049/30/5/1125

Analitika / Analytical chemistry

Péter S. Szakaly, David Papp, Arnold Steckel,
Erzsébet Varga, Gitta Schlosser*

Characterization of Sugammadex-
Related Isomeric Cyclodextrin Im-
purities Using Cyclic lon Mobility
High-Resolution Mass Spectrometry
Journal of the American Society for Mass

Spectrometry 36, 2025, 258

Cyclic ion mobility—-mass spectrometry (cIM-MS)
is a powerful technique for separating and iden-
tifying isomeric mixtures of compounds. When
coupled with chromatography, cIM-MS creates a
multidimensional separation system, with high
resolving power and peak capacity. In this study,
we report the cyclic ion mobility separation and
high-resolution mass spectrometry identification
of four regioisomers of a Sugammadex-related
impurity, abbreviated as Di-OH-SGM. Separa-
tion using multipass cyclic ion mobility was
achieved by selecting the [M + 2Na]?* ion, while
other adducts, such as [M + NaJ*, [M + 2H]?*, [M
+ H + NaJ*, and [M — 2H]? did not yield isomer
separation. Two methods were developed for ion
mobility separation of the isomers: a conven-
tional multipass method and a slicing method.
Isomer assignment was based on the character-
istic fragment ions. The collision cross section
values ("WCCSy;,) of the resolved cyclodextrin
isomers were also determined. lon mobility sep-
aration of structurally different fragment ions was
demonstrated. Additionally, by coupling cIM-MS
with reversed-phase liquid chromatography
(HPLC-cIM-MS), two-dimensional separation of
the isomers was achieved. The isomers, sepa-
rated using HPLC-cIM-MS, were identified with

the same approach as with cIM-MS alone, and
their elution order provided insights into their rel-
ative hydrophobicity.

A ciklikus ionmobilitas-tomegspektro-
metria (cIM-MS) egy hatékony médszer
izomerkeverékek komponenseinek
elvalasztasara és a komponensek azo-
nositasara. Az ELTE Kémiai Intéze-
tének kutatéi ebben a kézleményben
két kiilonb6z6 clM maddszert dolgoztak
ki egy, csak izomerkeverékben létezo,
ciklodextrin-eredetii (CD) szennyez6
négy konstitucios izomerjének cIM
elvalasztasara és tomegspektromet-
rias azonositasara. Az izomer szer-
kezetii, karakterisztikus fragmens-
ionok ionmobilitasi elvalasztasat is be-
mutattak, tovabba demonstraltak a CD
analitikaban meég kevéssé elterjedt
clM-MS technika alkalmazhatésagat és
hatékonysagat.

Egéstudomany / Combustion
chemistry

Boyang Su, Tibor Nagy,* Maté Papp, Tamas
Turanyi*

Reduction-assisted parameter op-
timization of the ethylene chemis-
try in the AramcoMech 2.0 com-
bustion mechanism

Combustion and Flame 273, 2025, 113976

Kinetics parameter optimization of the ethylene
chemistry in the AramcoMech 2.0 mechanism
(493 species and 2716 reactions) was carried

out against a large collection of indirect (1440
data points in 153 data sets) and direct (936 data
points in 58 data sets) experimental data. The in-
direct data collection consisted of ignition delay
time measurements in shock tubes covering a
temperature range of 930-2230 K and a pressure
range of 0.28-63.3 atm, and laminar burning ve-
locity measurements at preheat temperatures
from 298 to 650 K, and pressures from 0.5 to 10
atm. Due to the large size of the model and the
data collection, direct optimization was not feasi-
ble; therefore, we applied the recently proposed
Reduction-Assisted Parameter Optimization-
Based Model Development (RAPOD) proce-
dure. First, using the Simulation Error Minimiza-
tion Connectivity Method (SEM-CM), a reduced
mechanism with 75 species and 612 reactions
was obtained that performs similarly to the de-
tailed mechanism regarding the indirect meas-
urements used. This smaller model could be
simulated around 50 times faster enabling effi-
cient optimization with moderate computational
effort on the large number of experimental tar-
gets. Then, influential reactions of the reduced
model were identified using the novel PCALIN
method, which is based on principal component
analysis of the local sensitivity matrix scaled with
experimental data uncertainty and parameter un-
certainty. The Arrhenius parameters (In A, n,
E/R) in 18 reactions were optimized within their
prior uncertainty domain against the data collec-
tion. Finally, the optimized parameters were
transferred to the original AramcoMech 2.0
mechanism, whose performance was shown to
improve in a similar fashion as that of the re-
duced model. The uncertainties of the model re-
sults were considerably reduced due to the sig-
nificant reduction of the uncertainties of most of

the optimized rate coefficients.

Az etilént ritkan hasznaljak tiizel6-
anyagnak, de az etilen égése kemiaja-
nak pontos ismerete fontos a koromkép-
zodés megeértéséhez az 6sszes szénhid-
rogén égésénél. Su és munkatarsai 6sz-
szegyilijtottéek az etilén égésére az 6sz-
szes kozolt mérési adatot és kivalasz-
tottak azt a szakirodalomban kozélt re-
akciomechanizmust, amellyel a legjob-
ban sikeriilt reprodukalni a mérési ada-
tokat. Ez az "AramcoMech 2.0" mecha-
nizmus volt, amelyik 493 anyagfajta
2716 reakciolépését tartalmazza. Su és
munkatarsai meghataroztak azt a legki-
sebb mechanizmust (75 anyagfajta 612
reakciolépése), amelyik ugyanolyan jol
irja le a mérési adatokat. Ezutan illesz-
tették ennek a kisebb mechanizmusnak
a legfontosabb reakciosebességi para-
meétereit a mérési adatokhoz és igy egy
olyan reakciomechanizmust kaptak,
amely jelenleg a legjobban irja le ennek
az égésének olyan mérési adatait, mint
a gyulladasi id6, langsebesség és a fiist-
gaz O0sszetétele az égés utan. Az ezzel a
mechanizmussal kapott szimulacios ered-
ményeknek a szamitott bizonytalansaga
sokkal kisebb, mint az eddigi mechaniz-

musokkal szamitott eredményeknek.

Kornyezeti kémia / Environmental
chemistry

Meritxell Garcia-Marlés,* ..., Imre Salma, Maté Vo-

rosmarty, Tamds Weidinger, ..., Xavier Querol*

Source apportionment of ultrafine
particles in urban Europe

Environment International, 194 2024, 109149
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There is a body of evidence that ultrafine parti-
cles (UFP, those with diameters < 100 nm) might
have significant impacts on health. Accordingly,
identifying sources of UFP is essential to de-
velop abatement policies. This study focuses on
urban Europe, and aims at identifying sources
and quantifying their contributions to particle
number size distribution (PNSD) using receptor
modelling (Positive Matrix Factorization, PMF),
and evaluating long-term trends of these source
contributions using the non-parametric Theil-
Sen’s method. Datasets evaluated include 14 ur-
ban background (UB), 5 traffic (TR), 4 suburban
background (SUB), and 1 regional background
(RB) sites, covering 18 European and 1 USA cit-
ies, over the period, when available, from 2009
to 2019. Ten factors were identified (4 road traffic
factors, photonucleation, urban background, do-
mestic heating, 2 regional factors and long-dis-
tance transport), with road traffic being the pri-
mary contributor at all UB and TR sites (56—95
%), and photonucleation being also significant in
many cities. The trends analyses showed a no-
table decrease in traffic-related UFP ambient
concentrations, with statistically significant de-
creasing trends for the total traffic-related factors
of -5.40 and -2.15 % yr™* for the TR and UB
sites, respectively. This abatement is most prob-
ably due to the implementation of European
emissions standards, particularly after the intro-
duction of diesel particle filters (DPFs) in 2011.
However, DPFs do not retain nucleated particles
generated during the dilution of diesel exhaust
semi-volatile organic compounds (SVOCs).
Trends in photonucleation were more diverse, in-
fluenced by a reduction in the condensation sink
potential facilitating new particle formation (NPF)
or by a decrease in the emissions of UFP precur-
sors. The decrease of primary PM emissions and
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precursors of UFP also contributed to the reduc-
tion of urban and regional background sources.

A legfontosabb légkori egeészségi
kockazatot az aeroszolok okozzak a
nagyvarosokban, igy Budapesten is.
Ebben a cikkben modellezés segitségeé-
vel meghataroztak a részecskeszam
legfontosabb forrastipusait. Ezek kozé
tartozik a gépjarmiivek emisszidja,
amelyben megkiilonboztethetok a ko-
zepesen illékony és a szilard (korom-
magvu) komponensek, valamint a lég-
kori nukleacio - vagyis az a folyamat,
amely soran a részecskék a levegében
keletkeznek - altal kéepzodott részecs-
kék. A modellezést sajat mérésekre
tamaszkodva és egységes modszertani
keretben végezték el az ELTE Kémiai
Intézetének kutatoi, 17 masik eurdpai
és 1 amerikai varos kutatéival
kozosen, ami lehetévé tette az egyes
orszagok kozotti 6sszehasonlitast és a
sajatossagok feltarasat is. Az ilyen hat-
térismeretek segitenek a levegé6-
mindség fejlesztésében és az egész-
ségre gyakorolt karos hatasok csok-
kentésében, kiilonésen azzal, hogy
tamogatjak a szennyezdé forrasokra
szabott hatékonyabb szabalyozasok

kidolgozasat.

Ldszl6 Kotai,* Erné Tamics, Zoltan Homonnay,
Mdrk Windisch, Kende Attila Béres

The Crucial Role of Additives in the
Properties of Perlite- and Gypsum-
Based Superabsorbent Compo-
sites I: The Development of Com-

posite Carrier Materials for Biolog-
ical Mosquito Larva-Killing Agents
Journal of Composites Science, 8, 2024, 534

The increase in the risks of mosquito-transmitted
serious diseases or viral infections generates
strong motivations to find new and efficient solu-
tions for controlling blood-sucking mosquitoes.
There are selective protein toxins such as BTI
(Bacillus thuringiensis israelensis) used to Kkill
mosquito larvae, which require carrier materials
that keep the active ingredient on the surface of
the water where the mosquito larvae feed. Envi-
ronmentally friendly and effective composite car-
rier materials consisting of gypsum and perlite
with controlled floating and sinking times were
developed. The partial closing of open pores with
modified cellulose derivatives as carboxymethyl
cellulose (CMC) or cricket made from corn starch
and hot water were used to ensure the slow dis-
solution of “CMC corks” in the pores, which can
control the floating and sinking properties as
well. The carrier composites were combined with
BTI toxins such as 4% Vectobac WP (5000 ITU
(international toxic unit)) toxin, resulting in a 90—
100% Kkilling rate against different tests (Culex
pipiens) and various naturally abundant mos-
quito larva species. The stability test of the BTI-
containing new carrier materials shows good ap-
plicability at flooded/dried/re-flooded areas
where the flooding is temporary thus the compo-
sites can be applied as preventive treatment as
well.

A koézlemény egy szunyogirtasra hasz-
nalt készitmeény eldallitasat és miiko-
dését mutatja be. A modszer szenzaci-

osan kombinalja a gipsz, a cement és a

karboximetil-celluléz (CMC - ez tapéta-
ragasztoként is ismert) tulajdonsagait,
aminek az az eredménye, hogy a szu-
nyogirté szer egy lyukacsos adszor-
bensre lesz felvive, amelybdl a viz felszi-
nére szort szemcsés keészitmény re-
szecskeéibdl addig oldaodik ki a szanyog-
larvakra artalmas méreg, amig azok le-
begni képesek, majd ezutan vizzel teli-
todve természetes anyagkeént siillyed-
nek le viztest medrébe. Ez alatt az ido
alatt méreganyag - elvégezve a larvak
irtasanak a feladatat - el is bomlik. A
modszer nagy jelentéoségét hazankban
(Balaton, Velencei-té) nem kell kiilon

hangsulyozni.

Anyagtudomany és elektrokémia /
Material science and electrochemistry

Kende Attila Béres, Zoltan Homonnay, Laura
Bereczki, Vladimir M. Petrusevski, Attila Farkas,
Zsuzsanna Czégény, Péter Németh, Péter Pekker,
Fanni Béres-Szildgyi, Tomds StrysSovsky, Libor Kvi-
tek, Agnes Gomory, Ldszl6 Kotai*

Studies on a Urea-Complexed
Iron(lll) Dichromate, a Precursor
of Chromium-Rich Nanospinel Cata-
lysts Prepared for the Reductive
Transformation of Carbon Dioxide

Inorganic Chemistry, 64, 2025, 3427

Energy-saving and cost-efficient reaction routes
to prepare highly active catalysts for CO, hydro-
genation or solid oxide fuel cells (SOFCs) are
enormously important. In this paper, we report a
detailed study of a dichromate salt of
[Fe(urea)¢]®**, a member of the [M(urea)s]** com-
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plex family (M = Fe, Al, Mn, Cr, V, or Ti) with ox-
idizing anions, which is a promising precursor of
a Cr-rich mixed chromium iron oxide catalyst
prepared at a low temperature in the solid phase.
The single-crystal X-ray structure, various (infra-
red, ultraviolet-visible, and Raman) spectro-
scopic studies, and thermal analysis (differential
scanning calorimetry and thermogravimetric
analysis/mass spectrometry) of [hexakis(urea-
O)iron(lll)] dichromate {[Fe(urea-O)s]2(Cr.0O7)s}
and its decomposition products confirmed the
presence of a quasi-intramolecular redox reac-
tion between the urea ligands and dichromate
anions. The redox reactions result in various
mixed Cr—Fe oxides with amorphous structure,
whereas above 550 °C, the crystal structure and
composition of the final products depend on the
atmosphere during the thermal decomposition.
The iron—chromium mixed oxides are potential
catalysts in CO, hydrogenation that afford CO,
CHa, C;He, and CsHg. Furthermore, our Mdss-
bauer spectroscopy studies show a possible
electron hopping between the Fell and Felll ions
at the tetrahedral sites of the spinel structure,
which suggests that the formed chromite is also
a potential SOFC material. Our study also
demonstrates that hexaureairon(lll) dichromate
is a selective oxidation agent of sulfur-containing
organic compounds.

A kozlemeény targya olyan vegyes vas-
krom-oxid katalizatorok eléallitasa,
amelyek alkalmasak CO: hidrogeé-
nezésére, ami soran CO mellett akar
hosszabb szénlancu szénhidrogének is
keletkezhetnek. Az ilyen célra eldal-
litott katalizatorok gyartasa soran ko-
rabban pl. az egyes fémoxidok kev-
erékét reagaltattak magas homer-
sékleten. A cikkben bemutatott mod-
szer karbamiddal komplexalt vas dikro-
mat soéjabol indul ki (ez az un. prekur-
zor, [Fe(urea-0)¢]2(Cr:.0-)s), amelynek
hevitése mar nagyon alacsony hémer-
sékleten (azaz nagyon koltségkimelo
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modon) szolgaltatja a kivant kata-
lizatort. Raadasul a mar kezdeti mole-
kularis szintii vas-krom keveredés mi-
att kozvetlenill egy nanoszemcsés,
igen nagy feliiletii katalizator keletke-
zik. A keletkezo spinell szerkezetben
Mossbauer-spektroszkopiaval kimutat-
tak egy gyors elektroncserét egy a vas
altal elfoglalt racshelyen, ami ossze-
fiiggésben lehet a katalizator redox
tulajdonsagaival.

Laura Bereczki, Kende Attila Béres, Eva Ko-
vdts, Attila Bényei, Robert Hiihn, DZonatans
Miks Melgalvis, Zoltan Homonnay, Ldszl6 Ko-
tai, Petra Bombicz, and Toms Rekis*

Incommensurate Displacive and
Occupational Modulation in Hex-
akis(Urea-O)lron(lll) Nitrate

Crystal Growth & Design 25, 2025, 1148

The structure of hexakis(urea-O)iron(lIll) nitrate
is found to be incommensurately modulated. It is
described in (3 + 1)-dimensional superspace
adopting the superspace group C2/c(01003)00
with the modulation wave vector q =
—0.7394(7)a*+0.9390(8)c*. Up to the third-order
satellite reflections are observed in the diffraction
data collected at 100 K. Consequently, there is
an anharmonic displacive modulation present in
the hexacoordinated iron(lll) complex. Nitrate
ions are found in two symmetrically independent
sites in the unit cell and form two disordered en-
sembles with three disordered components and
two disordered components, respectively. The
latter site is located near a 2-fold axis, resulting
in a total of four disorder components for this mo-
lecular site. Along with the displacive modulation
for the nitrate ions, there is also a complex occu-
pational modulation present. Possible origins of
the modulation are discussed.

A kozlemény a hexakisz(karbamid-
O)vas(lll)-nitrat szerkezetének nagyon
pontos meghatarozasat targyalja egy-
kristaly-rontgendiffraktometria mod-
szerével. Megmutattak, hogy a szer-
kezetben a nitrationok pontos helye
nem jol meghatarozott, azok egy anhar-
monikus rezgés altal moédosulnak,
amitél a rontgendiffraktogramban az
eredeti cella helyett szupercellak (az
eredeti elemi cella tobbszorosei) is
megfigyelhetok.

Kende Attila Béres, Zoltan Homonnay, Ldszl6
Kotai*

Review on Synthesis and Catalytic
Properties of Cobalt Manganese Ox-
ide Spinels (Co,Mn3-x04, 0 < x < 3)
Catalysts 15, 2025, 82

The cobalt manganese oxides, especially the
spinels and related (multiphase) materials de-
scribed with the formula CoxMn;-,O4 (0 < x < 3),
are widely used catalysts in a range of processes
in significant industrial and environmental areas.
The great diversity in the phase relations, com-
position, and metal ion valences, together with
ion and vacancy site distribution variations, re-
sults in great variety and activity as catalysts in
various industrially important redox processes
such as the removal of CO or volatile organic
substances (VOCs) from the air and oxidative
destruction of pollutants such as dyes and phar-
maceuticals from wastewater using peroxides.
These mixed oxides can gain application in the
selective oxidation of organic molecules like 5-
hydroxyfurfural or aromatic alcohols such as
vanillyl alcohol or in the production of fuels and
other valuable chemicals (alcohols, esters) with
the Fischer—Tropsch method. In this review, we
summarize these redox-based reactions in light
of the chemical and phase composition of the

catalysts with the formula CoyMn;-,O4 with 0 < x < 3.

E kozleményben a szerzék a vegyes ko-
balt-mangan spinell oxidok Co,Mn;_,0,,
0 < x < 3 tudomanyos irodalmat tekintik
at, elsdosorban a szintézismoédszerekre
és az oxidok katalitikus tulajdonsaga-
ira, valamint azok felhasznalasara tekin-
tettel. A cikk a folydirat felkérésére
sziiletett.

Nina Popov, Sara Marijan, Luka Pavi¢, SneZana
Miljani¢, Kreso Zadro, Ljerka Kratofil Krehula,
Zoltan Homonnay, Erné Kuzmann, Shiro Kubuk,
Ahmed Ibrahim, Stjepko Krehula*

Influence of Al3* ions on the direct
hydrothermal formation and proper-
ties of hematite (a-Fe203) nanorods
Journal of Alloys and Compounds 1018, 2025,
179223

Aluminium can often be found in natural hematite
(a-Fe,03) where it partially replaces iron, while a
partial Al-for-Fe substitution in synthetic hematite
can greatly affect its properties and performances
in different applications. In this work, the influence
of A** ions on the hydrothermal formation of hem-
atite nanorods, as well as on different properties
and photocatalytic activity of the obtained Al-
doped hematite nanoparticles, was investigated.
A direct hydrothermal method with iron(lll) chlo-
ride and 1,2-diaminopropane was used for the
synthesis of uniform hematite nanorods. The in-
fluence of the presence of various molar fractions
of AP* ions during this hydrothermal process on
the formation mechanism and physico-chemical
properties (structural, morphological, vibrational,
optical, electrical, magnetic) of obtained hematite
nanoparticles was investigated. The presence of
AI** jons in the reaction mixture prevented the for-
mation of goethite phase during the hydrothermal
synthesis of hematite. A gradual change in the
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shape of the formed hematite particles from long
and thin hexagonal nanorods to shorter and
thicker hexagonal nanorods, nanoprisms and
nanoplates with increased molar fractions of AI**
ions was observed. Incorporation of AI** ions into
the crystal structure of hematite by Al%*-for-Fe3*
substitution caused a gradual decrease in the
unit cell size, hyperfine magnetic field, Morin
transition temperature and electrical conductiv-
ity, as well as a gradual increase in the crystallite
size and optical band gap. Significant changes in
magnetic and vibrational properties were also
observed. Prepared samples were evaluated as
photocatalysts for the degradation of RhB dye by
the heterogeneous photo-Fenton process and
very good photocatalytic activities of all samples
(pure and doped) were observed.

A cikk szerz6i arrél szamolnak be, hogy
a hematit (a-Fe,0;) hidrotermalis szin-
tézise soran az Al**-ionok hogyan befo-
lyasoljak a keletkezett termék kiilon-
boz6 fizikai és kémiai tulajdonsagait:
részekeméret, részecskealak, elemi-
cella-paraméterek, vezetési tulajdon-
sagok, szilardtest-optikai tulajdonsa-
gok. Az utébbiak kiilonésen azért fon-
tosak, mert az egyébként szigetel6 tu-
lajdonsagu hematitot a tiltottsav-szé-
lesség varialasaval olyan fotokataliza-
torra lehet alakitani, amely lathatoé
fény hatasara is katalizalja a szennyvi-
zek szerves szennyezéinek oxidativ le-
bontasat. Ezt a katalitikus tulajdonsa-
got a szerz6k Rodamin-B (egy szines
szerves anyag) modellvegyiilet lebon-
tasanak tanulmanyozasaval vizsgal-
tak, és jelentos katalitikus aktivitast
tapasztaltak.
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Nore Stolte*, Janos Daru*, Harald Forbert,
Jorg Behler, Dominik Marx

Nuclear Quantum Effects in Liquid
Water Are Marginal for Its Average
Structure but Significant for Dy-
namics

Journal of Chemical Physics Letters, 15,

2024, 12144

Isotopic substitution, which can be realized in
both experiment and computer simulations, is a
direct approach to assess the role of nuclear
quantum effects on the structure and dynamics
of matter. However, the impact of nuclear quan-
tum effects on the structure of liquid water as
probed in experiment by comparing normal to
heavy water has remained controversial. To set-
tle this issue, we employ a highly accurate ma-
chine-learned high-dimensional neural network
potential to perform converged coupled cluster-
quality path integral simulations of liquid H,O
versus DO at ambient conditions. We find sub-
stantial H/D quantum effects on the rotational
and translational dynamics of water, in close
agreement with the experimental benchmarks.
However, in stark contrast to the role for dynam-
ics, H/D quantum effects turn out to be small, on
the order of 1/1000 A, on both average intramo-
lecular and H-bonding structures of water. The
most probable structure of water remains nearly
unaffected by nuclear quantum effects, but ef-
fects on fluctuations away from average are ap-
preciable, rendering H,O substantially more “lig-
uid” than D,0.

A tanulmany a nehézviz (D,0) és a
konnyiiviz (H,0) szerkezeti és dinami-
kai tulajdonsagait veti 6ssze nagy pon-
tossagu, gépi tanulasra alapozott po-

tencialok és utintegral-szimulaciok se-
gitségével. Az eredmények szerint bar
az izotopeffektusok kevésbé befolya-
soljak a viz atlagos szerkezetét, a dina-
mikai tulajdonsagok jelentds eltérése-
ket mutatnak a H,0 és a D,0 kozott. A
szimulaciok megbizhatosagat alata-
masztja, hogy az alkalmazott modszer-
tannal kapott eredmények pontos
egyezést mutatnak a korabbi kisérleti
adatokkal, mind a diffuziés allandék,
mind mas egyéb dinamikus szerkezeti

jellemzok tekintetében.

Zoltan
Homonnay, Erné Kuzmann, A. Santi¢, M.Y.
Hassaan, K. Akiyama, S. Kubuki

A. Ibrahim,* M. Razum, L. Pavic,

Enhancing cyclability of Fe203-
V205-P20s ceramic cathode for
high-performance sodium-ion bat-
teries through heat treatment
Materials Chemistry and Physics, 332, 2025,
130231

Due to the ability to form more open structures,
glass and glass-ceramic materials can accom-
modate larger Na* ions and enable rapid solid-
state diffusion of Na* at room temperature (RT).
Regardless of the larger ionic radius of Na, iron-
based mixed-vanadium-phosphate ceramics
show promising potential as cathode materials in
sodium-ion batteries (SIBs). However, their prac-
tical applicability is significantly hindered by slow
Na* diffusion and low intrinsic electrical conduc-
tivity. In the present study, a ceramic sample with
the composition of 5Na,0-45Fe,03;—10V,0s—
40P,0s, denoted as (5NFVP), was synthesized
before (BHT) and after heat treatment (HT) at
500, 600, and 700 °C for 2h to be used as a cath-

ode material in SIBs. The outstanding electro-
chemical performance of the SNFVP ceramic is
attributed to improved electronic and ionic con-
ductivity and enhanced structural stability during
Na+ insertion/de-insertion. This is supported by
various analyses, including X-ray diffraction
(XRD), X-ray absorption near edge structure
(XANES), °'Fe Mossbauer spectroscopy, and
electrochemical impedance spectroscopy (EIS).
All prepared samples show two doublets, with the
first doublet associated with Fe®*(Tq), confirming
the XRD results that indicate the main crystalline
phase of FePO,. The second doublet observed in
the 5NFVP-HT500 and 600°C is related to
Fe®(Oy), while SNFVP-BHT exhibits a large &
value of 1.19 mm s, indicating the presence of
Fe?*(Op) due to NaFePO, crystalline phase. The
Fe-K absorption edge analysis reveals that
5NFVP-HT600°C ceramics predominantly consist
of Fe%*, whereas 5SNFVP-BHT has the most abun-
dant Fe?* compared with HT samples. The largest
DC conductivity is achieved by the S5NFVP-
HT600°C ceramic, reaching 5.08 x 107° S cm™ at
RT. The initial capacity of SNFVP-HT ceramics is
approximately doubled compared to SNFVP-BHT.
The 5NFVP-HT600°C ceramic as a cathode
demonstrates excellent long-cycling stability, re-
taining 60 % of its capacity over 100 cycles under
a current rate of 50 mA g™*. These findings under-
score the significant potential of SNFVP-HT
600°C for advanced energy storage systems,
given its affordability and robust cyclability.

A szerzéok azt vizsgaltak, hogy a
jovendébeli Na-ion-akkumulatorokban
esetleg alkalmazasra keriilé FeO0;-
V.05-P.0s; Osszetételii iiveghdl késziilt
elektrodok tulajdonsagai hogyan javit-
hatok a feltoltési és kisiilési ciklusok

szamanak novelése érdekében. Az
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akkumulatorokban alkalmazott elek-
trodok esetében kulcsfontossagu a le-
hetéo legtokéletesebb regeneralodas
egy ciklus folyaman. Ebbdél a szem-
pontbdl az iiveg eleve viszonylag ren-
dezetlen szerkezete nagyon fontos. A
szerz6k a ciklusok folyaman bekodvet-
kezo szerkezeti degradaciot tobb mas
modszer mellett Méssbauer-spektrosz-
a toltés-

kopiaval vizsgaljak, ami

atlépési folyamatok szempontjabol
kulcsfontossagu vas kémiai allapotat
méri nagy érzékenységgel. A ciklus-
szam novelése érdekében kiilonbo6z6é
hokezelési modszerek eredményeit

mutatjak be.

Addam Kapdos, Mdria Ujvari,* Noémi Kovdcs,
Zsolt Szakaly, Agota Busai, Panna Sélyom,
Vitali Grozovski, Pavel Moreno-Garcia, Peter
Broekmann, Soma Vesztergom

Modelling the chronopotentiom-
etric response of constant current
hydrogen evolution from dilute so-
lutions of strong acids

Journal of Catalysis, 4421, 2025, 115872

Cathodic hydrogen generation from unstirred di-
lute acids (2<pH<7) often results in the vicinity of
the electrode turning alkaline. Potential transi-
ents recorded at constant current exhibit a sharp
step at the moment of surface neutralisation, and
the stepped chronopotentiograms convey im-
portant information with regard to the rate of both
the electrode reaction and of mass transport.
Here we present a robust model that, although it
contains only three variable parameters, can fit
chronopotentiometric measurements. The reac-
tion rate and charge transfer coefficients ob-
tained from the fitting can be combined into a pH
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dependent exchange current density of HER that
can be used for benchmarking the catalytic ac-
tivity of different electrode materials, while the-
obtained diffusion coefficient can be applied in
simple formulae to estimate the characteristic
time of surface neutralisation and the rate of
propagation of the neutrality front.

Az egyenaramu vizbontas - a katédon
hidrogénfejlodést eredményezé - folya-
mata az elektrokémia legrégebben
vizsgalt problémaja; mégis, a folyamat
néhany fontos kérdése a mai napig tisz-
tazatlan. Mi torténik akkor, ha a folya-
mat alapvetéen savas kozegben zajlik,
de a katodos hidrogénfejlodésnek
koszonhetéen az elektrod kornyezete
semlegesitodik, vagy akar el is
lagosodik? Hogyan hat ez vissza a ka-
todfolyamat sebességére, az elektroli-
zis fenntartasahoz sziikséges fe-
szilltségre? Mi torténik az elektrod
kornyezetében az oldattal, milyen lesz
az elektrod feliiletére merdleges pH-
profil idobeli alakulasa? Ezen kérdések
tisztazasa nemcsak alapkutatasi prob-
lema, de az elektrolizist hasznalo ipari
technologiak fejlesztésének is egyik
kulcsa. A Vesztergom Soma vezetésé-

MTA-ELTE Lendiilet
Elektrokemia Kutato-
kisér-

vel miikodo
Hatarfeliileti
csoport ujabb publikacioja
letekkel és a matematikai modellezés
eszkozeivel talal valaszt az elektro-
kémia prob-

egyik legfontosabb

Iémajara.

David P. Jelenfi, Attila Tajti,* Péter G. Szalay
Molecular conductance calcula-

tions of single-molecule junctions

using projection-based density
functional embedding

Journal of Chemical Physics 162, 2025,
034101

Single-Molecule Junctions (SMJs) are key plat-
forms for the exploration of electron transport at
the molecular scale. In this study, we present a
method that employs different exchange-correla-
tion density functionals for the molecule and the
lead domains in an SMJ, enabling the selection
of the optimal one for each part. This is accom-
plished using a formally exact projection-based
density-functional theory (DFT-in-DFT) embed-
ding technique combined with the non-equilib-
rium Green’s function method to predict zero-
bias conductance. The effectiveness of this ap-
proach is illustrated through transport calcula-
tions on SMJs with benzene-1,4-diamine and its
tetramethylated and tetrafluorinated variants, us-
ing the CAM-B3LYP range-separated hybrid
functional for the embedded molecule and the
Perdew—Burke—Ernzerhof (PBE) functional for
the electrodes. The findings indicate a substan-
tial improvement in the accuracy of the predicted
zero-bias conductance compared to traditional
modeling using the PBE functional across the
entire system. The causes for the noted improve-
ment are demonstrated through the examination
of alterations in the energy levels of the embed-
ded molecule, along with variations in the elec-
trode—molecule interactions.

Szamos fontos kémiai és biologiai fo-
lyamatban zajlik molekularis szinti tol-
téstranszport, példaul a fotoszin-
tézisben, a fehérjék jelatvitelében vagy
killonb6z6 kémiai reakciok soran. Egy

izgalmas jovoébeli alkalmazas lehetne,

ha molekulakbdl épithetnének aram-
koroket. Ehhez elsé lépésként az egyes
molekulak vezetoképességét kell mér-
ni, ami kisérletileg is megvalésithato
(Single Molecular Junction, SMJ): ha
egy molekula két molekularis méretii
heggyel rendelkezé vezeté kozée il-
leszkedik, megvaltoztatja a rendszeren
athaladé aram erosségeét. Konnyil be-
latni, hogy egy ilyen, szemmel nem
lathato, paranyi rendszerrel rendkiviil
nehéz kisérletezni, ezért az elméleti
szamitasok elengedhetetlenek a meé-
rések értelmezéséhez. Kollégaink eb-
ben a cikkben egy ilyen szamitasi mod-
szert tokéletesitettek, amelynek pon-
tossagat sikeriilt két-haromszorosara
névelni.

Asztrokémia és spektroszkopia /
Astrochemistry & spectroscopy

Alaa A. A. Azzam,* Jonathan Tennyson,* Sergei
N. Yurchenko, Tibor Furtenbacher, Attila G.
Csaszar

MARVEL Analysis of High-Resolu-
tion Rovibrational

16Q13C 180

Spectra of

Journal of Computational Chemistry, 46, 2025
e27541

A large set of validated experimental transitions
and empirical rovibrational energy levels are re-
ported for the fifth most abundant carbon dioxide
isotopologue, *OC!*0 (in a shorthand notation,
638). Validation of the transitions and determina-
tion of the empirical energy levels are based on a
compiled and carefully checked dataset, collected
from 35 literature

sources,  containing
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12 348/7432 measured/unique lines in the wave-
number range of 578-9318 cm™. The MARVEL
(Measured Active Rotational-Vibrational Energy
Levels) protocol, built upon the theory of spec-
troscopic networks, not only validates the vast
majority of the measured transitions, but also
yields 3975 empirical rovibrational energy levels,
with uncertainty estimates compliant with the ex-
perimental uncertainties of the transitions.

Ez a tanulmany a szén-dioxid o6todik
leggyakoribb izotopologjanak, a
16013C180-nak kisérletileg észlelt spekt-
roszkopiai atmeneteit vizsgalja és em-
pirikus rezgési-forgasi energiaszintjeit
kozli. Az atmenetek ellendrzését és az
energiaszintek meghatarozasat egy
gondosan ellenérzétt, 35 szakirodalmi
forras alapjan osszeallitott adatbazis
segitségével sikeriilt elvégezni, mely
osszesen 12 348 mért, illetve 7432
egyedi spektrumvonalat tartalmaz az
578-9318 cm™" hullamszam tartomany-
ban. A MARVEL (Measured Active Rota-
tional-Vibrational Energy Levels) proto-
koll, amely a spektroszkopiai haléoza-
tok elvéen alapul és amelyet az ELTE
Kémiai Intézetében Csaszar Attila és
munkatarsai fejlesztettek, nemcsak a
meért atmenetek donto tobbseéegeét ellen-
orzi és hitelesiti, hanem a globalis ana-
lizis eredményeként 3975 rezgési-for-
gasi energiaszintet is képes meghata-
rozni. Ez a munka, illetve a tébbi, nem-
zetkozi egyiittmiikédésben a '°0'2C"¢0,
18012c180, 110120180 és 18013c18° mole-
kulakkal végzett hasonlé elemzések
eredményei lehetové teszik a spektru-
mok alapos megértését és meég a kis in-
tenzitasu savok azonositasat is. Az
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ilyen tipusu munkak elengedhetetle-
nek nemcsak a foldi és vilagilirben ész-
lelhetd szinképek elemzése soran, ha-
nem a légkori iiveghazhatas-modellek
fejlesztésekor is.

Thomas Salomon, Carlo Baddeliyanage, Carla
Schladt, Irén Simko, Attila G. Csaszar, Weslley G.
D. P. Silva, Stephan Schlemmer, Oskar Asvany*

High-resolution leak-out spectros-
copy of HHe2*

Physical Chemistry Chemical Physics, 27,
2025, 4826

Applying a novel and universal action spectro-
scopic technique, called leak-out spectroscopy,
this paper revisits the v; proton shuttle motion of
the symmetric linear molecule He—H*—He. For
this, a 4 K cryogenic ion trap apparatus has been
combined with a high-resolution quantum cas-
cade laser operating around 1300 cm™. Seven
rovibrational lines of this fundamental three-nu-
cleus-four-electron system are recorded,
demonstrating the suitability of the leak-out
method for such fundamental hydrogen—helium

cations.

Egy 0j és altalanosan alkalmazhato
molekulaspektroszkopiai technika, az
ugynevezett /eak-out spektroszkopia
segitségével ez a tanulmany eddig nem
elérhetd pontossaggal vizsgalja a szim-
metrikus, linearis He-H'-He molekula
rezgési-forgasi mozgasat. A mérési
moédszer egy 4 K homérsékletii
ioncsapdat és egy nagy felbontasu
kvantum-kaszkad lézert igényel. Az
kvan-

elézetes nagypontossagu

tumkeémiai szamitasokkal teljes

osszhangban a kisérlet soran ennek a

harom atommagbodl és négy electron-
bol allé rendszernek hét spektrumvona-
lat sikeriilt megfigyelni, ami azt is
igazolja, hogy a /eak-out modszer alkal-
mas ilyen alapvetd, egzotikus, az aszt-
ronémia szamara is fontos hidrogén-
hélium kationok vizsgalatara.

Barbara Keresztes, Sandor GObi, Anita
Schneiker, Gyorgy Tarczay*

Cosmic-Ray-Driven Chemistry in
the CH3:CH20H/NHs Interstellar Ice
Analog

ACS Earth and Space Chemistry, 2025
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Ethyl alcohol (CH3CH20H) and ammonia (NH3)
are prominent molecules in interstellar medium
(ISM). Studying their astrochemically relevant re-
actions is crucial to advancing our understanding
of astrochemical processes. To model astro-
chemically relevant ices on interstellar grain sur-
faces, pure CH3CH20H, pure NHs, and

CH3CH20H/NHs ices were deposited onto a cold
substrate. The effects of cosmic ray irradiation, an
important driver of ISM chemistry, were simulated
by using 5 keV electron bombardment. Subse-
quently, the desorption of reaction products from
the icy mantles into the gas phase was modeled
through  temperature-programed  desorption
(TPD). The compositional changes in the ice were
continuously monitored during the TPD experi-
ments. In separate experiments, desorbed mole-
cules were captured and isolated in an Ar matrix
for identification. Chemical changes were moni-
tored by using Fourier transform infrared (FTIR)
spectroscopy. Electron irradiation induced the for-
mation of various species on the ices. For pure
CH3CH20H ice, the reaction products included
CHa, CH3CHs, CH2CHz, CH3CH2CHs,
CH2CHOH, CH20, CH3CHO, CH2CO,
CH3C(O)CHs, CH3COOH, CO, CO2 HCO,
H2COH, CH30H, CH2CHCHO, and HCOOH. For
pure NHs ice, the experimental results were con-
sistent with previous studies. In the case of
CH3CH20H/NHs ice mixtures, in addition to the
products detected in single-component experi-
ments, the formation of N- and O-containing or-
ganic  molecules such as  acetamide
(CH3C(O)NHz2), formamide (NH2CHO), and isocy-
anic acid (HNCO) was observed. These findings
contribute to our understanding of the chemical
evolution of prebiotic molecules in the ice phase
of the ISM.

Az ELTE  kutatéi az etil-alkohol
(CH;CH,OH) és az amménia (NH;) csil-
lagkézi kornyezetben zajlo reakcioit
vizsgaltak, hogy jobban megértséek
azasztrofizikai jegekben, pl. csillagkozi
porszemcseék felilletére kifagyott anyag-
ban lezajlo kémiai folyamatokat. A ki-
sérletek soran tiszta etil-alkoholbdl,
tiszta ammoniabol és ezek keverékébol
allé jégmintakat bombaztak elektronok-

kal, ami a csillagkoézi térben hatoé koz-

21


https://onlinelibrary.wiley.com/doi/full/10.1002/jcc.27453
https://ui.adsabs.harvard.edu/abs/2024JMoSp.40511947A/abstract
https://pubs.rsc.org/en/content/articlehtml/2025/cp/d4cp04767b
https://pubs.rsc.org/en/content/articlehtml/2025/cp/d4cp04767b
https://pubs.acs.org/doi/abs/10.1021/acsearthspacechem.4c00416
https://pubs.acs.org/doi/abs/10.1021/acsearthspacechem.4c00416

mikus sugarzast modellezte, majd
megvizsgaltak, milyen molekulak ke-
letkeznek és hogyan valtozik az anya-
gok dsszetétele. Az eredmények alap-
jan az ilyen jeges kornyezetekben sza-
mos szerves vegyilet, koztiik prebi-
otikus jelentoségii molekulak, példaul
acetamid és formamid is létrejohet. A
kisérleteket a sajat tervezésii és
épitésii VIZSLA (Versatile Ice Zigzag
Sublimation Setup for Laboratory As-
trochemistry) nevii berendezéssel haj-
tottak végre, amely a hasonlé asztro-
fizikai modellezésekhez késziilt eszko-
zokhoz képest megbizhatobban és sok-
kal érzékenyebben tudja kimutatni a
sugarzas hatasara keletkez6, majd
szublimacioval tavozé molekulakat.

Anita Schneiker, Sandor Gobi, Barbara
Keresztes, Gyorgy Tarczay*

Spectroscopic characterization of
radicals formed by hydrogen-atom
abstraction from y-valerolactone
and y-butyrolactone

Spectrochimica Acta Part A: Molecular and Bi-

omolecular Spectroscopy, 330, 2025, 125677

y-valerolactone (GVL) and its unmethylated
counterpart, y-butyrolactone (GBL), are im-
portant compounds with a wide range of poten-
tial uses. For example, GVL is proposed as an
ideal alternative renewable energy source, while
GBL can be utilized as an electrolyte. Under-
standing the combustion mechanisms of these
compounds is crucial for optimizing their use as
energy sources and monitoring the products
formed during combustion. During pyrolysis, re-
actions with hydrogen atoms play a key role. Alt-
hough the reactions of lactones with hydrogen
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atoms have been studied at higher temperatures
using theoretical and computational methods,
the spectroscopic data for the radicals produced
during these reactions remain incomplete. Such
data could, however, be valuable for tracking
radical mechanisms. This study investigated
these reactions at 3.1 K using the para-H, ma-
trix-isolation technique. The conditions provided
by this method are particularly well-suited for
studying radicals, in contrast to the conditions
used in pyrolysis studies. IR spectroscopy was
employed to monitor the reactions, enabling us
to observe the vibrational spectra of the resulting
radicals. These spectroscopic data could offer
valuable insights for further exploring the com-
bustion processes of GVL and GBL.

A y-valerolaktont (GVL) idealis
tulajdonsagai miatt igéretes bioiizem-
anyag-jeldltnek tartjak. Ennek egy
szarmazéka, a y-butirolakton (GBL)
szintén kedvezé tulajdonsagokkal ren-
delkezik, habar a GVL-lel szemben ez
az anyag mérgezé, mivel az emberi
szervezetben drog eléanyaga-ként

viselkedik. Ennek ellenére fel-
hasznalasa széleskorii, példaul elek-
trolitként alkalmazzak akkumulatorok-
ban. Ezeknek a vegyiileteknek, illetve
reakcioiknak a vizsgalata kiillonésen
fontos, mivel a pontos spektralis jel-
lemzok ismerete alapvetéo a termékek
azonositasahoz, legyen sz6 azok
égésérél magas homérsékleten vagy
reaktiv molekulakkal valo kolcson-
hatasukrol a magas légkorben ala-
csony homérsékleten. Az ELTE Kémiai
Intézet kutatoi alacsony homeérsék-
leten vizsgaltak a H-atom reakciokat
és azok reaktiv termékeit, és ennek
eredményeként megismerhettilkk e

termékek egyedi spektrumat.

Elméleti kémia / Theoretical
chemistry

Tamads Szidarovszky*

Ab initio study on the dynamics
and spectroscopy of collective
rovibrational polaritons

Journal of Chemical Physics, 162, 2025,
034117

Accurate rovibrational molecular models are em-
ployed to gain insight in high-resolution into the
collective effects and intermolecular processes
arising when molecules in the gas phase interact
with a resonant infrared (IR) radiation mode. An
efficient theoretical approach is detailed, and nu-
merical results are presented for the HCI, H,O,
and CH,4 molecules confined in an IR cavity. It is
shown that by employing a rotationally resolved
model for the molecules, revealing the various
cavity-mediated interactions between the field-
free molecular eigenstates, it is possible to ob-
tain a detailed understanding of the physical pro-
cesses governing the energy level structure, ab-
sorption spectra, and dynamic behavior of the
confined systems. Collective effects, arising due
to the cavity-mediated interaction between mol-
ecules, are identified in energy level shifts, in in-
tensity borrowing effects in the absorption spec-
tra, and in the intermolecular energy transfer oc-
curring during Hermitian or non-Hermitian time
propagation.

A mikrovilag apro szerepldit, az atomo-
kat és a molekulakat a kvantumfizika
segitségével kell értelmezniink. igy
van ez a fény esetében is, ha a fenyt
mikromeéretii térrészbe szoritjuk be.
Egy érdekesség ezzel kapcsolatban,
hogy a fény kvantumelmélete szerint,

ha minél kisebb, tiikkr6zé6 fala dobozba
zarjuk a fényt alkotoé fotonokat, azok
annal eré6sebbek lesznek, azaz egy foton
annal nagyobb elektromos teret tud
létrehozni. Ez azért érdekes egy vegyész
szamara, mert a molekulakat toltott ré-
szecskék (az atommagok és elektronok)
alkotjak, melyekre a fotonok altal keltett

elektromagn tér segitségével erot le-

het kifejteni. A kvantumfizika nyelvén a
nagyerejii fotonok hatasa ugy jelenik
meg, hogy a foton és a molekula dssze-
olvad, létrehozva egy fény-anyag kevere-
ket, amit polaritonnak hivunk. A kutatas
célja pontos elméleti modellek kidol-
gozasa és alkalmazasa annak fel-térkeé-
pezésére, hogy a polaritonok létrejotte
hogyan befolyasolja molekulak fizikai és
kémiai tulajdonsagait, pl. szerkezetét,
fényelnyelési tulajdonsagait. E publikacio
a tobb molekulabél allé polaritonokat, a
kvantalt sugarzasi tér altal kozvetitett,
molekulak kozotti kdlcsonhatasokat vizs-
galja részletesen.

Nore Stolte,* Janos Daru, Harald Forbert,
Dominik Marx, Jorg Behler

Random Sampling Versus Active
Learning Algorithms for Machine
Learning Potentials of Quantum Liq-
uid Water

Journal of Chemical Theory and Computation,
21, 2025, 886

Training accurate machine learning potentials re-
quires electronic structure data comprehensively
covering the configurational space of the system
of interest. As the construction of this data is com-
putationally demanding, many schemes for iden-
tifying the most important structures have been
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proposed. Here, we compare the performance of
high-dimensional neural network potentials
(HDNNPs) for quantum liquid water at ambient
conditions trained to data sets constructed using
random sampling as well as various flavors of
active learning based on query by committee.
Contrary to the common understanding of active
learning, we find that for a given data set size,
random sampling leads to smaller test errors for
structures not included in the training process. In
our analysis, we show that this can be related to
small energy offsets caused by a bias in struc-
tures added in active learning, which can be
overcome by using instead energy correlations
as an error measure that is invariant to such
shifts. Still, all HDNNPs yield very similar and ac-
curate structural properties of quantum liquid wa-
ter, which demonstrates the robustness of the
training procedure with respect to the training set
construction algorithm even when trained to as
few as 200 structures. However, we find that for
active learning based on preliminary potentials,
a reasonable initial data set is important to avoid
an unnecessary extension of the covered config-
uration space to less relevant regions.

Ez a munka 6sszehasonlitja a véletlen
mintavételezést és az aktiv tanulasi al-
goritmusokat a gépi tanulason alpulé
potencialok fejlesztése esetén. A
tanulmany a standard allapota
folyékony viz peldajan végezte a
vizsgalatot, és minden szimulacié so-
ran utintegral szimulaciéval irta le
nuklearis kvantumeffektusokat. A pub-
likacio konklaziéja, hogy a véletlen
mintaveéetel kisebb tesztelési hibakat
eredményezett az aktiv tanulassal

osszehasonlitva, adott méretii training
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halmaz esetén. Tovabba azt is kimu-
tatta,

nagyobb konfiguracios térre terjedt ki,

hogy bar az aktiv tanulas

az igy kapott egzotikus szerkezetek
nem javitjak a modellek teljesitményét
a szimulaciok soran. A munka kiemeli,
hogy a véletlen mintavétel és az aktiv
tanulas hasonlé mindségii modelleket
eredményez, ha elegendé mennyiségii
adat all rendelkezésre, és hogy a
vizsgalt kvantumos, kondenzalt viz
esetén mar 200 struktara is elegendé a

modell jo teljesitményééhez.

Gabor Naray-Szabo*

The early history of Hungarian
quantum chemistry: From physics
to applications in chemistry and bi-
ology

Advances in Quantum Chemistry, 2025

Hungarian quantum chemistry started with Pal
Gombas, one of the masters of the statistical the-
ory of atoms. His main achievement was the de-
velopment of pseudopotentials for the treatment
of exchange and correlation effects in atoms. He
was professor of physics at the Budapest Tech-
nical University and had a lot of Hungarian fol-
lowers, who extended and refined his methods
at home and abroad. Camille Sandorfy gradu-
ated in Szeged, Hungary, then he left for Paris,
later to Montréal, where he became full profes-
sor. He elaborated a quantum chemical method
for the treatment of saturated hydrocarbons, fur-
thermore he had important results in spectros-
copy. Later he became interested in the nature
of H-bonds and developed the theory of anes-
thesia. Imre Csizmadia graduated at the Buda-

pest Technical University, then he left for Can-
ada and did several computations on organic
molecules, among them sulphylimines, peptides
and reaction mechanisms, e.g. the Wolff-rear-
rangement.

A cikk a magyar kvantumkémiai
kutatasok els6 eredmeényeirél szamol
be, Gombas Pal munkassagatol
kezdédden, aki j moédszert dolgozott
ki az atomok elektronszerkezetének
leirasara. Sandorfy Camille Szegeden
kalfoldon

munkajat. Kvantumkémiai moédszere-

végzett, majd folytatta
ket fejlesztett ki szénhidrogének vizs-
galatara, és a hidrogénkotések, vala-
mint az érzéstelenités elméletével is
foglalkozott. Csizmadia Imre pedig Ka-
nadaban végzett szamitasokat szerves
molekulak szerkezetére és reakcioira,

példaul a Wolff-atrendezédésre.

INTEZETI SZEMINARIUMOK,
2025. TAVASZ |
INSTITUTIONAL SEMINARS,
SPRING 2025

A Kémiai Intézet szeminariumso-
rozatan szakmailag vilagszinten elis-
mert vendégeink szinvonalas eléada-
sait hallgathatjak az erdeklédédk, java-
részt angol nyelven. A Hevesy Gyorgy
Kémia Doktori Iskola doktoranduszai a
kreditet

gyijthetnek, ehhez ala kell irniuk a

szeminarium latogatasaval
jelenleéti ivet. Az eloadasokat pogacsa
és udito kiséretéeben kotetlen beszélge-
tés koveti.

In the seminar series at the Institute of Chemistry,
our distinguished guests give high-quality profes-
sional presentations, primarily in English, with a
few exceptions. Doctoral candidates enrolled in
the Hevesy Gyorgy Doctoral School of Chemistry
can earn credits by attending the seminar, which
requires them to sign the atten dance sheet. The
presentations are followed by informal discus-
sions accompanied by pastries and refreshments.

13 February (Thu) 15:00, Groh auditory (062)

Oskar Asvany
I. Physikalisches Institut, Universitat zu Koln,

Germany
Investigating molecular ions with

leak-out-spectroscopy

Leak-out-spectroscopy (LOS) is a rather novel
ion-trap-based action spectroscopy method. LOS
exploits the fact that vibrational energy of a laser-
excited ion can be converted into kinetic energy in
a collision with a suitable neutral molecule or
atom. The ions are thus accelerated and may
leave the trap towards a detector. By counting the
"leaked-out" ions as a function of the laser wave-
length, a spectrum is generated. The invention of
LOS has boosted the spectroscopy of molecular
ions, as it is a universal and very sensitive tech-
nique. In this presentation, | will focus on the ap-
plication of LOS to astrophysically relevant cati-
ons, in particular on exotic ions consisting of only
helium and hydrogen. Such systems are also in-
teresting because they are few-particle-systems
and therefore serve as a testing ground for high-
level theoretical approaches!

27 February (Thu) 15:00, Gréh auditory (062)

Marko Novinec
Faculty of Chemistry and Chemical Technology,

University of Ljubljana, Slovenia
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Papain-like peptidases - allostery,
oligomerization and protein engi-
neering

Papain-like cysteine peptidases, called cysteine
cathepsins in animals, are predominantly mono-
meric, single-domain endopeptidases with a
broad substrate specificity. In recent decades,
several human cathepsins have been associ-
ated with various diseases, and their inhibition
has been explored as a potential treatment, al-
beit with limited success. These seemingly sim-
ple enzymes have been shown to have sophisti-
cated regulatory mechanisms. We have shown
that some, e.g. cathepsin K, can be allosterically
regulated by polyanionic polymers such as gly-
cosaminoglycans as well as by small molecule
effectors, and molecular dynamics simulations
have shown that effectors stabilise pre-existing
conformations of the active site. We have also
extended our work to cathepsin C, which is an
exception in the family as it is a homotetramer
and not a monomer. It showed similar suscepti-
bility to small molecule effectors as the mono-
meric enzymes, but otherwise no additional be-
haviour that depends on its oligomeric state,
such as cooperativity. Interestingly, a recombi-
nant monomeric variant of the enzyme had
nearly identical functional properties to the te-
tramer. Based on these results and the biotech-
nological potential of these enzymes, we are
continuing our research to improve them through
protein engineering. Our goal is to produce oli-
gomeric variants with improved functional prop-
erties, such as cooperativity. To this end, we
have also developed a novel system for the de-
tection of protein homodimerization in Esche-
richia coli, which is currently being tested for use
in protein engineering and drug discovery.
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6 March (Thu) 15:00, Gréh auditory (062)

Vasil (Laszlo) Andruch
Institute of Chemistry, Faculty of Science, Pavol

Jozef Safarik University in Kosice, Slovakia

Development of green analytical
procedures

The aim of this presentation is to summarize the
developments in the field of green analytical
chemistry at the Department of Analytical Chem-
istry of the P.J. Safarik University in Kosice. We
will focus on the following questions: Green
chemistry principles vs Green analytical chemis-
try (GAC) principles; How to satisfy the GAC?
Important components of analytical procedures
in the aspect of GAC. Practical consequences of
GAC principles for selected parameters of ana-
lytical process. Milestones in GAC. Application of
the liquid drop in analytical chemistry. Sample
pre-treatment. Conventional liquid—liquid extrac-
tion (LLE) vs liquid-phase microextraction
(LPME). Main categories of LPME, advantages
and limitations. Dispersive liquid-liquid microex-
traction (DLLME), evolution, factors affecting
DLLME/DLPME, advantages, disadvantages,
problems, limitations of the technique. Various
modes of DLLME. DLLME vs DLPME. Acro-
nyms. Automation. Coupling of DLLME to detec-
tion techniques. Single drop microextraction
(SDME). Application of the optical probe in ana-
lytical chemistry. Application of green solvents
(deep eutectic solvents). Green metrics.

20 March (Thu) 15:00, Groh auditory (062)

Philipp Spitzer
Fachdidaktikzentrum Chemie, Univestitat Graz,

Austria

Communicating, Experiencing and
Understanding Chemistry - Sci-
ence Communication Between
Outreach and Education

Science communication takes many forms—
from public events to social media—but how ef-
fective are these approaches in reaching and ed-
ucating school students? While universities are
highly active in public engagement, do these ef-
forts truly reach young audiences? What role do
social media play, and where does real learning
happen? | will discuss insights from our projects
and their impact, focusing on the Chemical
Christmas Lecture and social media outreach.
Using the GlacierXperience project as an exam-
ple, I will also highlight how out-of-school learn-
ing can be designed to engage students with cur-
rent scientific topics, provide information, and
give a glimpse into actual scientific research.

This talk invites a discussion on how we can
bridge the gap between outreach and educa-
tion—ensuring that science communication not
only inspires but also fosters deeper understand-

ing.

3 April (Thu) 15:00, Gréh auditory (062)

Laszl6 Somogyi
Circular Chemicals at MOL Group, Hungary

Circular Chemistry at MOL

24 April (Thu) 15:00, Groh auditory (062)

Gyula Palfy
Institute of Biohemistry, ETH Zirich, Switzer-

land

From SARS-CoV-2 membrane pro-
teins to protein-RNA phase separa-
tion - how can we use multi-fac-
eted bioNMR spectroscopy as a
Swiss knife?

BioNMR spectroscopy is a powerful and versa-
tile tool for exploring the structure, dynamics,
and interactions of biomolecules. In this talk, |

will illustrate its broad applications through recent
studies on viral membrane proteins and biomolec-
ular phase separation.

First, | will present solid-state NMR investigations
of SARS-CoV-2 accessory membrane proteins,
highlighting their structural features, oligomeriza-
tion, and potential interactions with host proteins.
These findings provide insights into their roles in
viral pathogenicity.

Second, | will discuss how solution-state NMR re-
veals the molecular mechanisms underlying pro-
tein-RNA phase separation, a key process in cel-
lular organization. By examining the phase behav-
ior of hnRNPC1 and its interactions with RNA, we
gain a deeper understanding of ribonucleoprotein
assembly and function.

These examples showcase how advanced NMR
techniques can address fundamental questions in
structural biology and biophysics, offering a mo-
lecular-level perspective on complex biochemical
phenomena.

8 May (Thu) - TBD
John F. Stanton

Chemistry — Quantum Theory Project, University
of Florida, USA

TBA - Honorary Professorship Lec-
ture on Pazmany Day

29 May (Thu) 15:00, Groh auditory (062)

Akos Vértes
Department of Chemistry, The George Washing-

ton University, Washington, USA

Metabolomics of Single Cells in
their Natural Environment

In multicellular organisms, cells assemble into tis-
sues with specific functions. Tissue embedded
cells operate a selection of metabolic pathways
for the synthesis and degradation of a collection
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of small molecules that serve growth, signaling,
and reproduction. Capturing the spatiotemporal
distributions of metabolites, including lipids, with
cellular granularity gives new insight into the
functioning of tissues. We have developed ambi-
ent ionization techniques for mass spectrometry
(MS) that can report on the metabolite content of
functioning cells with high throughput and target-
ing capabilities. Image analysis and morphome-
try of brightfield and fluorescence microscope
images are used to target selected cell types, fol-
lowed by mid-IR laser ablation of individual cells.
The ablation plume is ionized by an electrospray
(laser ablation electrospray ionization, LAESI).
lon mobility separation (IMS) of the produced
ions is followed by time-of-flight or Fourier trans-
form ion cyclotron resonance MS for the deter-
mination of cellular metabolite abundances. Cell-
type specific small molecule compositions are
determined and correlated with active metabolic
pathways characteristic to cellular functions. Me-
tabolite abundance distributions reflect popula-
tion heterogeneity through metabolic noise lev-
els and reveal hidden cellular phenotypes segre-
gated into subpopulations functioning in specific
metabolic states. Examples of spatial metabo-
lomics are presented for various cell types in-
cluding human hepatocytes, Arabidopsis thali-
ana and onion epidermal cells, and root nodule
cells of soybean in nitrogen fixing symbiosis with
rhizobia.

TUDOMANYOS NAP /
SCIENTIFIC DAY

The Institute’s Science and Report Day, along
with the Alumni Meeting, will be held on May
22-23. The detailed program will be available
on the Institute’s website from early April.
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Az Intézet Tudomanyos és Beszamo-
Iéonapjat, valamint az Alumni talalkozot
majus 22-23-an rendezziik meg. A rész-
letes program aprilis elejétol elérheto

lesz az Intézet honlapjan.

SIKERES PALYAZATOK /
SUCCESSFUL PROPOSALS

NKKP EXCELLENCE

Edina Rosta
Deciphering the Code of Phosphate
Catalysis: QM, MM, and ML Methods

Foszfat katalizis kodjanak
feltorése: QM, MM és ML mad-

szerekkel
50 250 000 HUF

The heart of life is the intricate dance of phos-
phate-catalytic enzymes, molecules that convert
energy into motion. These molecular machines,
found in all organisms and every living cell, are
incredibly efficient and precise. Scientists have
long been fascinated by these natural marvels,
but recreating them in a lab has been a daunting
task.

To tackle this challenge, we propose to use a
combination of computer simulations and artifi-
cial intelligence. We plan to develop novel so-
phisticated methods that can predict the behav-
iour of molecules at an atomic level. By under-
standing how phosphate catalytic enzymes inter-
act and move, we can design new molecules
with specific properties.

The ultimate goal is to create tiny, man-made
molecular machines that can perform tasks like
delivering medicine to specific cells or cleaning

up pollution. These machines could revolutionize

fields like medicine, materials science, and en-
ergy production. This research has the potential
to unlock a new era of technological innovation.
By successfully mimicking the efficiency and pre-
cision of natural molecular machines, materials
and devices with unprecedented capabilities can
be created.

Az élet szive az energiat mozgassa ala-
kito fehérje molekulak bonyolult tanca,
ami foszfat-kéemian alapul, és minden
életformaban mindeniitt jelen van.
Ezek a molekularis gépek, amelyek
minden é16 sejtben megtalalhatoak, hi-
hetetleniil hatékonyak és pontosak. A
tudosokat régota lenyiigozték ezek a
természeti csodak, de laboratoériumi de
novo ujrateremtésiik nehéz, nagyrészt
megoldatian probléma.

Ennek a kihivasnak a megoldasara
szamitéogépes szimulaciok és mes-
terséges intelligencia kombinaciodja-
nak alkalmazasat javasoljuk, kifino-
mult modellek fejlesztésével, amelyek
képesek megjoésolni a molekulak
viselkedését atomi szinten. Ha meg-
értjilk, hogy ezek a molekulak hogyan
hatnak egymasra és hogyan mozognak,
aj molekulakat tervezhetiink meg-
hatarozott tulajdonsagokkal.

A veégso cél foszfat-kémian alapulo
molekularis gépek megértése, és ezal-
tal olyan apré, ember alkotta gépek
letrehozasa, amelyek keépesek kiilon-
b6z6 feladatokat ellatni, mint a gyogy-
szerek eljuttatasa meghatarozott
sejtekhez vagy a szennyezés eltavoli-
tasa. Ezek a gépek olyan teriileteket
forradalmasithatnak, mint az orvos-
tudomany, az anyagtudomany és az en-
ergiatermelés.

Ez a kutatas a technologiai innovacio
aj korszakat nyithatja meg. A terme-
szetes molekularis gépek hatékony-
saganak és pontossaganak utanza-
saval soha nem latott képességekkel
rendelkezé anyagokat és eszkoézoket
lehet létrehozni.

NKKP ADVANCED

Andrea Bodor
Atomic-Level Characterization of Mo-
lecular Crowding and Phase Separa-
tion of Single-Stranded DNA-Binding
(SSB) Proteins

A molekularis zsufoltsag és az egy-
szalu DNS-koéto (SSB) fehérjék
fazisszeparaciéjanak atomi szintii
jellemzése

119 940 000 HUF

One of the consequences of modern scientific ad-
vancements is that we are getting closer to de-
scribing cellular phenomena in greater detail.
Within cells, liquid-liquid phase separation (LLPS)
can lead to the formation of protein condensates.
The atomic-level characterization of proteins in-
volved in LLPS can be achieved using advanced
NMR spectroscopy, whose findings contribute to
the development of various biological and medical
applications.

The single-stranded DNA-binding (SSB) protein
plays a critical role in DNA metabolism by stabiliz-
ing single-stranded DNA while also participating
in phase separation. Investigating SSB can help
us understand how it contributes to cellular func-
tions and influences cell viability and genome sta-
bility. Our results highlight the role of intrinsically
disordered protein regions and liquid-liquid phase
separation, suggesting new potential therapeutic
targets.

The NMR spectroscopy methods we aim to de-
velop will provide detailed insights into the dynam-
ics and structure of proteins in molecularly
crowded environments. Modeling such conditions
offers a more accurate understanding of protein
behavior within cells, enhancing our knowledge of
biological systems and facilitating the design of
novel therapeutic strategies.
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A modern tudomanyos vivmanyok
egyik kovetkezménye, hogy egyre ko-
zelebb keriiliink a sejtekben torténéd je-
lenségek leirasahoz. A sejtekben foly-
adék-folyadék fazisszeparacio (LLPS)
soran fehérjekondenzatumok jonnek/
johetnek létre. Az LLPS jelenségben ré-
szt vevo fehérjék atomi szintii leirasa
korszeriit NMR spektroszkopias vizsga-
latokkal teheté meg, melynek ered-
ményei szamos biolégiai és orvosi al-
kalmazas kifejlesztéséhez jarulnak
hozza. Az SSB fehérje kritikus szerepet
jatszik a DNS metabolizmusaban, sta-
bilizalva az egyszala DNS-t, ugyanak-
kor részt vesz fazisszeparacioban.
Vizsgalata segithet megérteni, hogyan
jarul hozza az SSB a sejtfunkciokhoz,
és hogyan befolyasolja a sejtek életkeé-
pességét és a genom stabilitasat. Ered-
ményeink ravilagitanak a rendezetlen
fehérje szakaszok és a folyadék-foly-
adék fazis szeparacio szerepére, Uj
terapias célpontok azonositasat
valoszinisitik.

A kifejleszteni kivant NMR spektrosz-
kopiai modszerekkel részletes keépet
kaphatunk a fehérjék mozgasarél,
szerkezetérol a molekularisan zsufolt
kornyezetben. Az ilyen kornyezetek
modellezése pontosabb betekintést
nyujt a fehérjék sejten beliili viselkedeé-
sébe, javitva a biologiai rendszerek
megeértését és Gj terapias lehetoségek
kidolgozasat.

Imre Salma

The Effects of Aerosols on Urban Air
Quality and Climate

Az aeroszol hatasai a varosi leveg6-
minéségre és éghajlatra

120 000 000 HUF

Agnes Szabados
Correlation, Localization, and Frame
Theory

Korrelacio, lokalizacio és a frame
elmélet
48 000 000 HUF

The project focuses on theoretical research with
chemical applications. Nobel Prize-winning
physicist Paul Dirac predicted as early as 1929
that chemistry could be described using quan-
tum mechanics, and the field of quantum chem-
istry has been developing continuously ever
since. The reason for this century-long research
effort is that the fundamental equations of quan-
tum mechanics can only be solved relatively eas-
ily in extreme cases, such as systems with very
few or infinitely many degrees of freedom, with
statistical methods applicable to the latter. The
challenge for quantum chemistry lies in describ-
ing molecules, which have many but finitely
many degrees of freedom.

The solution in this context involves the develop-
ment of approximate quantum chemical models
and mathematical techniques, along with com-
putational strategies.

The project addresses open questions in quan-
tum chemistry that arise when describing the
correlated motion of electrons in molecules, as
well as in systems where electron correlation is
often neglected. Localization, as a concept, can
be exploited in both cases.

Localization is a perspective-shaping concept
that aids in interpreting quantum chemical re-
sults. Moreover, it plays a crucial role in the de-
velopment of efficient approximate computa-
tional schemes. This statement applies both to
high-accuracy electron correlation calculations
and to the description of very large systems with
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relatively moderate accuracy. Our aim is to com-
bine well-established localization techniques in
guantum chemistry with mathematical methods
borrowed from the field of information technol-

ogy.

A projekt targya elméleti kutatas,
kémiai alkalmazasokkal. Paul Dirac
Nobel-dijas fizikus mar 1929-ben
megjosolta, hogy a kémia a kvan-
tummechanika segitségével leirhato. A
kvantumkémia fejlodése azéta is
toretlen. A szazéves skalan folyo
kutatast az magyarazza, hogy a kvan-
tummechanika alapegyenletei csak
olyan, széls6ségesnek szamito eset-
ben oldhaték meg viszonylag egy-
szeriien, mint a nagyon kevés vagy a
végtelen sok szabadsagi fokkal biré
rendszerek, az utéobbiakra a statisztikai
modszerek alkalmazhatok. A kvan-
tumkémia szamara a sok, de véges sza-
badsagi foku molekulak leirasa jelenti
a kihivast.

A megoldast ebben a helyzetben
kozelité kvantumkémiai modellek és
matematikai technikak kidolgozasa je-
lenti, melyekhez szamitasi stratégiak
fejlesztése is szilkkséges.

A projekt a kvantumkémia olyan nyitott
kérdéseivel foglalkozik, amelyek
felmeriilhetnek a molekulakat alkoto
elektronok korrelalt mozgasanak
leirasakor, de olyan rendszereknél is,
amelyek leirasaban a korrelaciok
gyakran elhanyagolasra keriilnek. A lo-
kalizacio, mint eszko6z, mindkét eset-
ben kiaknazhato.

A lokalizaciéo egy szemléletformalé fo-
galom, segiti a kvantumkémia ered-
ményeinek értelmezését. Emellett je-
lentos szerepet kap hatékony kozelito
szamitasi sémak kidolgozasaban. Az u-
tobbi kijelentés nagy pontossagu elek-
tronkorrelaciéos szamitasok mellett
igen nagy rendszerek viszonylag mer-
sékelt pontossagu leirasara is ér-

vényes. A kvantumkémia jol bevalt loka-
lizacios eszkozeit az informaciétechno-
logia teriiletérol kolcsonzott matemat-
ikai modszerekkel tervezziik kom-
binalni.

NKKP STARTING

Daniel Horvath

Mapping the functional amyloid for-
mation of GPCR agonist peptide hor-
mones at a molecular level to develop
reversible amyloid drug delivery sys-
tems

GPCR agonista peptid hormonok
funkcionalis amiloid képzésének
molekularis szintii feltérképezése
reverzibilis amiloid gyogyszerhor-
dozo rendszerek kifejlesztése cél-
jabol

100 000 000 HUF

Notorious proteins prone to aggregation associ-
ated with neurodegenerative diseases (e.g., Alz-
heimer's disease) have made the concept of am-
yloid formation frightening in public discourse.
However, besides these truly pathological amy-
loid fibrils, Mother Nature utilizes this structurally
ordered fibrillar amyloid form extensively from
bacteria to humans, serving crucial physiological
functions such as storing certain biological signal-
ing peptides, known as hormones. During diges-
tion, there's a sudden demand for large amounts
of hormones, which can only be rapidly released
if they are stored compactly - in the form of amy-
loid fibrils.

The aim of our research is to understand why the
amyloid structure of hormone peptides can be re-
versed, while pathological amyloid fibrils cannot.
How is it possible that these hormones adopt dif-
ferent 3D structures in various pH environments
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within the body? How can the sudden release of
stored hormones from amyloid state and the im-
mediate restoration of their functional role as sig-
naling molecules occur?

Our research could also have significant phar-
maceutical applications, as GLP-1 hormone and
its derivatives play a crucial role in the cutting-
edge treatment of diabetes and obesity. Mapping
molecular interactions that stabilize amyloid fi-
bers allows us to successfully mitigate the unde-
sired intrinsic aggregation propensity of these
hormone derivatives, thereby enhancing drug
safety. Moreover, understanding the nature of
functional amyloids—exploiting the biocompati-
ble approach provided by nature—could lead to
the development of a new nanofiber-based drug
delivery system with controlled release.

A neurodegenerativ betegségekhez (pl.

Alzheimer-kdor) kapcsolédé aggre-
gaciora hajlamos fehérjék a koz-
beszédben félelmetesé tették az ami-
loid-képzédés fogalmat. Pedig ezen
valoban koros amiloid rostok mellett az
anyatermészet a baktériumoktol
kezdve az emberig hasznalja ezt a rost-
szeriien rendezett terszerkezetet
kiemelked6en fontos élettani funkciok
ellatasara, mint példaul bizonyos bio-
logiai hirvivé peptidek, un. hormonok
tarolasara. Az emésztés soran hirtelen
nagymennyiségii hormonra van sziik-

ségiink, amelyek gyors kibocsajtasa

csak akkor Ilehetséges, ha azok
kompakt modon - amiloid rostok
formajaban - vannak raktarozva.

Tervezett kutatasunk célja, hogy

megeértsiik azt, hogy a hormonpeptidek

amiloid térszerkezete miért fordithato
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vissza, mig a koéros amiloidrostoké
nem? Miként lehetséges, hogy e hor-
monok a szervezet kiilonb6z6 pH-ér-
tékii részeiben eltéré térszerkezeteket
vesznek fel? Hogyan lehetséges a rak-
tarozott hormonok amiloid allapotanak
hirtelen felszabaditasa, és a hormon
hirvivé szerepének azonnali visszaal-
litasa?

Kutatasunk komoly gyogyszeripari al-
kalmazast is nyerhetnek, mivel a GLP-
1 hormon és modositott szarmazeékai
fontos szerepet jatszanak a cukor-
betegség és az elhizas korszerii keze-
lésében. Az amiloid rostokat stabilizalo
molekularis kolcsonhatasok felterke-
pezése lehetévé teszi azt, hogy egyes
hatéanyagok nem kivant aggregaciojat
ezaltal

sikerrel visszaszoritsuk, s

noveljiik a gyogyszerbiztonsagot.
Masrészt, a funkcionalis amiloidok
természetének megértésével - masol-
va az anyatermészet adta biokompati-
bilis megoldasokat - szabalyozott
hossza hatastartama hato- anyag-
leadé rendszerek és uj innovativ gyogy-
szeradagolasi lehetéségek fejlesztése

sziilethet meg.

NKKP SNN

Gitta Schlosser (& Veronika Krajl-
Iglic)

Autologous blood preparations with ex-
tracellular particles and hybridosomes
for regeneration

ARIS Lead Agency: Regenerativ

céla autolog verkészitmények ex-
tracellularis részecskékkel és

hibridoszomakkal
36 000 000 HUF

The plasma is the yellowish liquid base of blood
which has beneficial effects in treatment of the
damaged tissue. Preparations of plasma are
widely used to accelerate healing of tendon and
bone injuries as well as of acute and chronic
wounds. The largest consumer of plasma is the
field of orthopaedics, however, plasma is used
also in other branches of surgery, in dentistry
and in cosmetics. Recently, its application has
been indicated in ongoing clinical trials consider-
ing post-COVID-19 patients and severe COVID-
19 patients - to treat the damaged lungs. Accord-
ing to financial reports, the growing global
plasma market will reach about 400 Million EUR
by the end of 2025. Plasma is sensitive to ma-
nipulation and even the most gentle procedure
may induce gross changes in the chemical com-
position and affects its biological impact. Our
consortium will develop innovative materials with
prolonged stability, in which the healing sub-
stances of plasma are enclosed within nano-
sized particles. We perform clinical studies, in
which the biological effect of the plasma prepa-
rations is investigated.

A vérplazma a vér sargas szinii, folyékony
osszetevoje, amely jotékony hatasu a sériilt
szovetek helyreallitasaban. Plazma-
készitményeket széles korben hasznalnak
csont- és insériilések gyogyitasara, akut és
kronikus sebek regeneracidjanak
eldsegitésére. Bar leginkabb az ortopédia
teriiletén alkalmazzak, fontos felhasznalodja
a vérplazmanak a fogaszat és a kozmetikai
ipar is. Jelenleg is folyo klinikai kutatasok-

ban a vérplazmaval torténé kezelés pozitiv

hatasat vizsgaljak sulyos lefolyasu COVID-
19 betegek és poszt-COVID-19 betegek tii-

doregeneracidjaban. Pénziigyi elemzések

szerint a plazma alapu termékek

kereskedelmi forgalma ugrasszeriien
novekszik, amely 2025-re elérheti a 400
millié eurot is. A plazmakészitmények azon-
ban érzékeny anyagok, amelyek kémiai
osszetétele és biologiai hatasa koénnyen
megvaltozik. Konzorciumunk olyan uj, inno-
vativ anyagokat allit el6 plazmabdl, amelyek
jobb stabilitassal, eltarthatésaggal rendel-
keznek azaltal, hogy a plazma bioaktiv kom-
ponensei nanoméretii részecskékbe zarva
talalhatéoak. Ezen anyagok bioldgiai hatasat

klinikai vizsgalatokkal is igazoljuk.

KKV FOKUSZ 2024

Gamma Zrt & ELTE TTK
Qualification of radioactive waste using
a mobile container measurement sta-
tion and technology based on a detector
network

Radioaktiv hulladékok mindsitése,
mobil konténeres mérdhely és de-
tektorhalozatra épiilé technoldgia

alkalmazasaval
799 807 960HUF

Részletek/ for details see itt/here.
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MUNKATARSAINK KIEMELT
ELOADASAI /
DISTINGUISHED
PRESENTATIONS BY OUR
COLLEAGUES

Munkatarsaink és doktoranduszaink
szamos eléadast tartanak hazai és nemzet-
kozi konferenciakon. Terjedelmi korlatok
miatt itt csupan a 2024. december elejétol
2025. februar végeéig terjedé idoszakban
nemzetkozi konferenciakon tartott me-
ghivott eléa- dasokat és mas egyeteme-
ken bemutatott szeminariumi eléadaso-

kat ismertetjiik.

Our colleagues and graduate students pre-
sent at numerous domestic and international
conferences. Due to space constraints, we will
only outline the invited presentations given at
international conferences and seminar talks
held at other universities during the period
from early December, 2024 to end of Febru-
ary, 2025.

Andrea Bodor gave an invited talk at the Max-
Planck Seminar in Géttingen, Germany, on Feb-
ruary 18, 2025.

Agnes Szabados and Andrea Bodor was invited
to the JUPAC’s Global Women Breakfast
(GWB#2025) during the Analytical Forum in Bu-
dapest on February 11, 2025.

Péter Szalay was an invited speaker at
Workshop on Theoretical Chemistry 2025, Mari-

apfarr, Austria, February 25-28.

ROVID HIiREK /
SHORT NEWS

Two of our colleagues, Andrea Bodor and Viktor
Mihucz, have been appointed as university pro-
fessors.

Intézetiink két munkatarsat, Bodor
Andreat és Mihucz Viktort egyetemi ta-
narra nevezték ki.

Ferenc Hudecz, professor of the ELTE Institute
of Chemistry, was awarded the "Excellence of
Confucius Institutes" recognition for his nearly
two decades of support for the network's work.
The former rector of ELTE and vice president
of the Hungarian Academy of Sciences re-
ceived the award in recognition of his long-term
dedication to supporting the development of the
Confucius Institute.

Hudecz Ferencet, az ELTE Kémiai Intézet
professzorat, ,,A Konfuciusz Intézetek Ki-
valésaga” elismeréssel dijaztak a halozat
munkajanak kozel két évtizedes tamoga-
tasaert. Az ELTE korabbi rektora, a Magyar
Tudomanyos Akadémia aleln6ke vehette at
a kitiintetést, amely elismeri hosszu évek
ota tarto elkotelezett munkajat a Konfu-
ciusz Intézet fejlodésében.

Gabor Mez6, head of the ELTE-HUN-REN Pep-
tide Chemistry Research Group, was elected to
be the new president of the Kisfaludy Lajos
Foundation's board with unanimous support.
The foundation aims to support original drug re-
search, recognize outstanding achievements in
pharmaceutical research, and organize scien-

tific conferences and programs in the field.
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Mez6 Gabor, az ELTE-HUN-REN Peptid-
kémiai Kutatocsoport vezetdje, a Kis-
faludy Lajos Alapitvany kuratoriuma-
nak Gj elnoke lett, akit egyhangu tamo-
gatassal valasztottak meg. Az alapit-
vany célja az eredeti gyogyszerek kuta-
tasa és a gyogyszerkutatas teriiletén
elert kiemelkedé eredmények elisme-
rése, valamint a tudomanyos konferen-
ciak és programok szervezése.

Prof. Pal Sohar, Emeritus Professor of the Insti-
tute of Chemistry and a full member of the Hun-
garian Academy of Sciences, passed away on
January 19, 2025, at the age of 89.

Prof. Sohar Pal, a Kémiai Intézet pro-
fesszor emeritusa, az MTA rendes
tagja, életének 89. évében, 2025. ja-
nuar 19-én elhunyt.

Zsolt Fazekas, a PhD student of the HUN-REN-
ELTE Protein Modeling Research Group, discus-
sed the research on protein molecules effective
against Covid in the Novum broadcast on Febru-
ary 17, 2025.

Fazekas Zsolt, a HUN-REN-ELTE Fehé-
rjemodellezé Kutatocsoport doktorandusza
a Covid ellen hatasos fehérjemolekula

kutatasarol beszélt a Novum 2025. feb-

ruar 17-i adasaban.

Anita Schneiker, a doctoral candidate at the
ELTE Hevesy Gyoérgy PhD School of Chemistry,
has been awarded the prestigious Jon T. Hou-
gen Memorial Award. The recognition covers her
full travel and conference expenses, allowing her
to present her research at the 78th International
Symposium on Molecular Spectroscopy in the
United States in June 2025.
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Schneiker Anita, a Hevesy Gyorgy Ke-
miai Doktori Iskola doktorjeloltje el-
nyerte a rangos Jon T. Hougen-emlékdi-
jat. Az elismerés fedezi teljes utazasi és
konferencia-koltségeit, lehetove téve
szamara, hogy bemutassa munkajat a
78. International Symposium on Molecu-
lar Spectroscopy konferencian az Egye-

silt Allamokban, 2025. juniusaban.
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