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Anexanr.1
Formularul de auto-evaluare a performantelor, in vederea obtinerii unei gradatii de merit

Institutul de Cercetari Interdisciplinare — Departamentul Stiinte

CRITERIUL DESCRIPTORI PUNCTAJE ACORDATE
I. ACTIVITATEA 1. Articole stiintifice publicate in extenso in reviste cotate Web of | 60 puncte x AIS + 25
DE CERCETARE Science, Clarivate Analytics Pentru articole publicate Tn
(80%) calitate de autor principal
(prim autor sau autor
corespondent)

(60 puncte x AIS +
25)/mumarul de autori
Pentru articole publicate Tn
calitatre de co-autor

1. Schiopu, I; Dragomir, | and Asandei, A, Single molecule technique
unveils the role of electrostatic interactions in sSDNA-gp32 molecular
complex stability, RSC Adv., 2024, 14, 5449

AIS =0.598: (60 x 0.598 + 25)/3 = 20.29

2. Bucataru, loana C.*; Dragomir Isabela*; Asandei Alina; Pantazica
Ana-Maria; Ghionescu Alina; Branza-Nichita Norica; Park
Yoonkyung; Luchian Tudor; Probing the Hepatitis B Virus E-Antigen
with a Nanopore Sensor Based on Collisional Events Analysis,
BIOSENSORS-BASEL Volumel2 Issue8, Article Number596, AUG
2022, * These authors contributed equally to this work.

AIS =0.807: 60 x 0.807 + 25 =73.42

3. Mereuta Loredana; Asandei Alina; Dragomir lIsabela; Park
Jonggwan; Park Yoonkyung; Luchian Tudor; A Nanopore Sensor for
Multiplexed Detection of Short Polynucleotides Based on Length-
Variable, Poly-Arginine-Conjugated Peptide Nucleic Acids,
ANALYTICAL CHEMISTRY, Volume94, Issue24, Page8774-8782,

JUN 2022
AIS =1.303: (60 x1.303 + 25)/6 = 17.20 328.70 pct.
4. Dragomir, I; Asandei, A; Schiopu, I; Bucataru, IC;

Mereuta, L; Luchian, T., The Nanopore-Tweezing-Based, Targeted
Detection of Nucleobases on Short Functionalized Peptide Nucleic
Acid Sequences, POLYMERS, 2021, 13(8), 1210

AlS=0.611:60 x 0.611 + 25 = 61.66

5. Schiopu, I; Asandei, A; Mereuta, L; Dragomir, I; Bucataru,
C; Luchian, T., SINGLE-MOLECULE DETECTION AND
MANIPULATION WITH BIOLOGICAL NANOPORES, STUDIA
UNIVERSITATIS BABES-BOLYAI CHEMIA, 2021, 66(3), 161-

174
AIS =0.062: (60 x 0.062 + 25)/6 = 4.79
6. Asandei Alina, Di Muccio Giovanni, Schiopu Irina, Mereuta

Loredana, Dragomir lIsabela, Chinappi Mauro, Luchian Tudor,
Nanopore-Based Protein Sequencing Using Biopores: Current
Achievements and Open Challenges, Small Methods, 4(11), 1900595,

2020
AIS = 3.16: (60 x 3.16 + 25)/7 = 30.66
7. Dragomir lIsabela S., Bucataru loana C, Schiopu Irina,

Luchian Tudor, Unzipping Mechanism of Free and Polyarginine-
Conjugated DNA-PNA Duplexes, Preconfined Inside the alpha-
Hemolysin Nanopore, Analytical Chemistry 92(11), 7800 — 7807,
2020

AIS =1.382: 60 x 1.382 + 25 = 107.92
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8. Loredana Mereuta, Alina Asandei, Isabela S. Dragomir,
loana C. Bucataru, Jonggwan Park, Chang Ho Seo, Yoonkyung
Park, Tudor Luchian, "Sequence-Specific Detection of Single-
Stranded DNA with a Gold Nanoparticle-Protein Nanopore
Approach”, Scientific Reports, 10, 11323, 2020

AIS =1.285: (60 x 1.285 + 25)/8 = 12.76

2. Carti stiintifice de autor (monografii, tratate, indrumare, culegeri)
publicate (pentru prima editie*) in edituri:

In striinitate: 30 puncte la
100 pagini/ numar autor,
indexate WorldCat

(https://www.worldcat.org/)

3. Contracte de cercetare stiintifica obtinute prin competitie derulate
Tn ultimii 5 ani prin Universitate

Finantare Internatioanla sau
Nationala

director de proiect:
100 puncte x (valoare grant
in euro)/ 100.000 euro

Membru echipa proiect:

25 puncte x (valoare grantin
euro)/  100.000 euro/nr.
Membri echipd

19.12.2024: 1 euro = 4.98 lei

- Director de Proiect Grant Intern GI-UAIC-2023-1, Nr
1/03.01.2024, titlul: OPTIMIZAREA METODEI DE
SECVENTIERE CU NANOPORI: DISCRIMINAREA
AMINOACIZILOR DIN STRUCTURA PRIMARA A UNOR
PEPTIDE CU STRUCTURA DE MACRODIPOL, 50.000 lei.
(10.040 euro)

100x10.040/100.000 = 10.04 pct

- Asistent de cercetare Tn cadrul proiectului nr. TE 18/2020 PN-
111-P1-1.1-TE-2019-0037, Detectia multipla si ultra-senzitiva a
fragmentelor scurte de acizi nucleici, utilizadnd nanoparticule
de aur si nanopori proteici, (NANOSENSEDNA), 431.900 lei
25x(86.727 euro / 100.000)/ 4 = 5.42 pct

- Asistent cercetare ACS Tn cadrul proiectului PCE 69 cod PN-
I11-P4-ID-PCE-2020-0011, Detectia  multiplex, cu
sensibilitate si selectivitate moleculara, a unor miRNAs
relevante fiziologic, cu ajutorul unor xeno acizi nucleici
(RNANANODETECT), 1.198.032 lei

25x(240.569 euro / 100.000)/6 = 10.02 pct

Doctorand n proiectul cod PN-111-P1-1.2-PCCDI-2017-0010,
contract numarul 74PCCDI, titlul: Tehnologii moleculare
emergente bazate pe sisteme micro si nano-structurate cu
aplicati biomedicale, 687.000 lei

25 x (137.952 / 100.000)/4= 8.62 pct

34.11 pct

4. Brevete

internationale: 75 puncte /
numdr de autori

nationale: 25 puncte / numar
autori

5. Produse si/sau servicii inovative cu impact economic demonstrabil
prin documente emise de autoritati legale (OSIM, RENAR, ASRO)

in strainatate: 40 puncte /
numar autori

in tard: 30 puncte / numar
autori

6. Citari si recenzii ale creatiei de autor obtinute in ultimii 5 ani (exclus
autocitarile/ o citate se va cuantifica o singurd dati)

in reviste de specialitate
indexate Web of Science,
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Clarivate Analytics: (10 +
20 x AIS) / numar autori

Nota: AIS-ul este al revistei
care citeaza

ANEXA: Listi citiri 1069.48 pct.

Citate in carti din strainatate:
1 punct/ numar autori

Citate in carti din tard: 0.25
puncte / numar autori

7. Participare la conferinte stiintifice (dovedite cu ordin de deplasare, | Tn calitate de keynote/invited
program, certificat de participare, etc.) speaker

internationala: 25 de puncte
pentru fiecare activitate

nationala: 15 puncte pentru
fiecare activitate

in calitate de speaker,
(prezentare orala)

internationala: 10 de puncte
pentru fiecare activitate

nationala: 5 puncte pentru
fiecare activitate

22/10/2020 - 24/10/2020

Conferinta nationala a doctoranzilor din Consortiul Universitaria
pentru domeniile Matematica, Informatici, Fizicai CSDCU-MIF
2020, online,

Isabela S Dragomir, Alina Asandei, Corina Ciobanasu, Irina
Schiopu, loana Cezara Bucataru, Tudor Luchian, Studiul
interactiunilor dintre molecule de interes biologic si sisteme lipido-
proteice model — invited speaker — 15 pct

22-23.10.2020

Conferinta Scolilor Doctorale din Cadrul Universitatii
""Alexandru loan Cuzadin lasi — POCU, online,

Isabela S Dragomir, Alina Asandei, Tudor Luchian, Discriminarea
intre secvente nucleotidice scurte cu ajutorul nanoporului de a-HL —
oral presentation — 5 pct

05/2020 - Bragov, Roméania

Conferinta Nationali de Biofizici Editia a 16a, CNB 2020 - online
loana C. Bucataru, Isabela S. Dragomir, Irina Schiopu, Tudor 65pct
Luchian, ”Nanopore-based investigation of PNADNA duplexes
unzipping mechanism” - 5 pct

06/2022 - Bragov, Roméania

The 6th Int. Conference on Analytical and Nanoanalytical
Methods for Biomedical and Enviroment, IC-ANMBES 2022
Isabela S. Dragomir, Alina Asandei, Irina Schiopu, loana C.
Bucataru, Loredana Mereuta, Tudor Luchian, ,Detection of
nucleobases on short functionalized peptide-nucleic acid sequences
using nanopore-tweezing method” — 10 pct

09/2022 — Targu Mures, Romania
Conferinta Nationala de Biofizica, Editia a 17-a, CNB 2022
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Isabela S. Dragomir, Alina Asandei, Irina Schiopu, loana C.
Bucataru, Loredana Mereuta, Tudor Luchian, ,,A tug-of-war between
electric forces: The nanopore-tweezing method applied in molecular
sensing” — 5 pct

28 octombrie 2023 — lasi, UAIC

Conferinta stiintifici studenteascd Fundamental and Applied
Research in Physics FARPHY'S 2023

Adina-Georgiana Cimpanu, Isabela Stefania Budaci-Dragomir,
Tudor Luchian, “Comportamentul peptidei antimicrobiene
alameticina in interactiunea cu membrane lipidice biomimetice” — 5
pct

September 5th-7th 2024 Tasi

The 18th National Conference of Biophysics, CNB 2024

Isabela Dragomir, Irina Schiopua, Loredana Mereutdb, Radu Oita,
Alina Asandei, Tudor Luchian, "When Copper lons Met ssDNA
molecules: A Story at Nanometric Level” — 5 pct

17-20 September, 2024, Brasov, Romania

IC-ANMBES 2024

Isabela Dragomir, Irina Schiopu, Loredana Mereuta, Alina Asandei,
Tudor Luchian, "How Much is Too Much: a Study on the Influence of
Copper lons Concentration on DNA Structure” — 10 pct

5/2024 Tasi

A LlIll-a Conferinta Nationala FIZICA SI TEHNOLOGIILE
EDUCATIONALE MODERNE - FTEM 2024

Gabriel Berculean, Isabela Dragomir, Loredana Mereuts,
Inregistrari electrofiziologice ale curentilor ionici mediati de diversi
nanopori inserati in bistraturi lipidice” — 5 pct

8. Lucrari stiintifice in rezumat

Tn reviste indexate Web of
Science, Clarivatre
Analytics, cu factor de
impact (20 x AIS + 5) /
numar autori

9. Profesor invitat la universitati, centre si institute de cercetare (la initiativa
probata a institutiei gazda)

In striinitate: 25 puncte
pentru fiecare activitate

in tard: 10 puncte pentru
fiecare activitate

10. Pozitii de conducere in organizatii stiintifice ori profesionale

Internationale: 20 puncte;

nationale: 5
puncte/organizatie
11. Membru al Academei Roméane si al academiilor din strainitate Membru al  Academiei

Roméne: 100 puncte;

Membru al Academiilor din
strdinatate (exclusiv
academii  care  accepta
calitate de membru contra
unei taxe): 500 puncte;

12. Editor, membru in echipa editoriald la (se va puncta o singura data
pentru fiecare perioada de 5 ani):

Reviste indexate Web of
Science, Clarivate Analytics

Editor: 20 puncte/activitate;

Membru in
editoriala: 15

echipa
puncte/
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activiate,
Anale UAIC, reviste UAIC,
reviste indexate BDI
Editor: 0.5 puncte/activitate;
Membru in echipa
editoriala: 0.1
puncte/activitate;
13. Referent (peer-reviewer) Reviste de  specialitate
indexate Web of Science,
Clarivate Analytics:
0.1 puncte/ activiate
5 puncte pentru fiecare
1.1. Activitati de promovare UAIC; Caravana UAIC; participare targuri, | activitate/pe an
expozitii, evenimente intitutionale
1. ACTIVITATEA 1.2. Responsabil evaludri ARACIS 5 puncte /deplasare
%ZNOSOZ?UTIONALA e  Noaptea Cercetatorilor la UAIC, Iasi (27 septembrie 2024)

ZIUA CERCETATORULUI LA UAIC, Editia a II-a, 25
octombrie 2023

Noaptea Cercetatorilor la UAIC , Tasi (29 septembrie 2023)
Stiinta, simplu - Training de comunicare a stiintei organizat
de Madalina Cocea, UAIC, invitat: Isabela Budaca-
Dragomir, 24.05.2023

Noaptea Cercetatorilor la UAIC, Tasi (30 septembrie 2022)

e  Games of Science, Bucuresti (17-18 iunie 2022) 40 pct.
e ZIUA CERCETATORULUI LA UAIC, Editia |, 27
Octombrie 2022 ORGANIZAT DE Zilele Universitatii
»Alexandru Ioan Cuza” din Iasi 4-31 Octombrie 2022
e Minds on Physics!, Facultatea de Fizica— UAIC, Prezentari
de popularizare a stiintei, online, 2021
2. Organizare manifestari stiintifice (conferinte, congrese, colocvii) si | internationale:
scoli de vard, demonstrabile cu link la pagina web coordonator: 15 puncte /
activitate;
membru comitet organizare:
5 puncte / activiate;
nationale:
coordonator: 10 puncte /
activitate;
membru comitet organizare:
3 puncte / activiate;
3. Responsabilitati in cadrul Universitatii, facultatilor si in cadrul | Rector: 50 puncte anual;

departamentelor conexe activitatilor de cercetare

Prorectori, Director CSUD,
Director FC/ID/IFR: 45
puncte anual;

Decani: 40 puncte anual;

Prodecani, Directori

Departamente
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interdisciplinare,  Director
Scoala Doctorala, Director
ID, Director Centrul de
Studii Europene, Gradina
Botanica, Muzee, Statiuni de
Cercetare: 35 puncte anual;

Director departament
facultate: 30 puncte anual;

Coordonator laborator, grup,
colectiv: 10 puncte anual

4. Responsabilitarti in cadrul Senatului Universitatii / Consiliului
facultatii / Consiliul departmanetului.

Senat: presendinte — 30
puncte anual/ vicepresedinte
- 25 puncte anual/
presedinte al unei comisii de
specialitate — 20 puncte
anual/ membru — 15 puncte
anual

Facultate: 10 puncte anual
Departament: 5 puncte anual

5. Membru in comisii ale universitatii avizate de Senat (Comisia de
Etica, Comisia pentru managementul calitatii, Comisia de
regulamente, etc.)

10 puncte anual / comisie

6. Membru in comisii concurs in vederea ocuparii un post didactic
ori de cercetare in invatamantul universitar

5 puncte/ comisie

7.  Membru comisii de doctorat (admitere, indrumare si sustinere
publica)

Strainatate: 5 puncte pentru
fiecare activitate;

Tara: 2 puncte pentru fiecare
activitate

8. Proiecte pentru mobilitati de tip grant

Coordonator: 20 puncte x
valoarea  proiectului  /
500.000 Euro

Membru: 10 puncte X
valoarea  proiectului  /
500.000 Euro/ numdarul
membrilor echipei

Punctaj total: 80% (1497.28) + 20% (40) = 1205.83 pct.

CS 111 dr. Isabela-Stefania Budaca-Dragomir

_Bb—
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ANEXA PUNCTAJ CITARI
Citari anul 2020

Unzipping Mechanism of Free and Polyarginine-Conjugated DNA-PNA Duplexes, Preconfined Inside the a-Hemolysin Nanopore,
Dragomir, I.S., Bucataru, 1.C., Schiopu, I., Luchian, T., Analytical Chemistry, 2020, 92(11), pp. 7800-7807
1. Harnessing biological nanopore technology to track chemical changes, By: Yin, Yun-Dong; Zhang, Long; Leng, Xuan-Zheng; et
al. TRAC-TRENDS IN ANALYTICAL CHEMISTRY Volume: 133  Article Number: 116091 Published: DEC 2020, AlS:
1.963
2. Analytical model for particle capture in nanopores elucidates competition among electrophoresis, electroosmosis, and
dielectrophoresis, Chinappi, M., Yamaji, M., Kawano, R., Cecconi, F. 2020 ACS Nano, 14(11), pp. 15816-15828, AIS: 3.689

Nanopore-Based Protein Sequencing Using Biopores: Current Achievements and Open Challenges, Asandei Alina, Di Muccio
Giovanni, Schiopu Irina, Mereuta Loredana, Dragomir lIsabela, Chinappi Mauro, Luchian Tudor, Small Methods, 2020, 4(11),
1900595
1. Non-Receptor-Mediated Lipid Membrane Permeabilization by the SARS-CoV-2 Spike Protein S1 Subunit Asandei, A; Mereuta,
L; (...); Luchian, T Dec 16 2020 ACS APPLIED MATERIALS & INTERFACES 12 (50) , pp.55649-55658, AlS: 1.703
2. Peptide-based identification of Phytophthora isolates and phytophthora detection in planta, Open Access, Berka, M., Greplova, M.,
Saiz-Fernandez, L, (...), Brzobohaty, B., Cerny, M. 2020 International Journal of Molecular Sciences, 21(24),9463, pp. 1-17, AlS:
1.123
3. Voltage-Dependent Transport of Neutral Solutes through Nanopores: A Molecular View Prajapati, J.D., Kleinekathofer, U. 2020
Journal of Physical Chemistry B, 124(47), pp. 10718-10731, AlS: 0.732
4. Unveiling the heterogenous dephosphorylation of DNA using an aerolysin nanopore Long, Y.-T., Li, M.-Y., Ying, Y.-L.,
(...), Wang, Y.-Q., Wu, X.-Y. 2020 ACS Nano, 14(10), pp. 12571-12578, AlS: 3.689
5. Machine Learning to Improve the Sensing of Biomolecules by Conical Track-Etched Nanopore Meyer, N; Janot, JM; (...); Balme,
S Oct 2020 BIOSENSORS-BASEL 10 (10), AlS: 0.911
6. Enabling nanopore technology for sensing individual amino acids by a derivatization strategy, By: Wei, Xiaojun; Ma, Dumei; Jing,
Lihong; et al., JOURNAL OF MATERIALS CHEMISTRY B Volume: 8 Issue: 31 Pages: 6792-6797 Published: AUG 21
2020, AIS: 0.923
7. Application of solid-state nanopore in protein detection Open Access, Luo, Y., Wu, L., Tu, J., Lu, Z. 2020 International Journal of
Molecular Sciences, 21(8),2808, AlS: 1.123
8. The Promise of Nanopore Technology: Advances in the Discrimination of Protein Sequences and Chemical Modifications By:
Cressiot, Benjamin; Bacri, Laurent; Pelta, Juan, SMALL METHODS Volume: 4 Issue: 11 Special Issue: SI  Article Number:
2000090 Published: NOV 2020, Early Access: JUN 2020, AlS: 3.16

The penetrating properties of the tumor homing peptide LyP-1 in model lipid membranes, Ciobanasu, Corina ; Dragomir, Isabela ;
Apetrei, Aurelia, JOURNAL OF PEPTIDE SCIENCE, Volume 25 Issue 3, 2019
1. Zhong, Zhirong; Cai, Liang; Li, Chunhong, Characterization and targeting ability evaluation of cell-penetrating peptide LyP-1
modified alginate-based nanoparticles, RSC ADVANCES Volume: 10 Issue: 54 Pages: 32443-32449 P 2020, AlS: 0.528
2. Bai, Jing; Duan, Jialun; Liu, Rui; et al, .Engineered targeting tLyp-1 exosomes as gene therapy vectors for efficient delivery of
siRNA into lung cancer cells, ASIAN JOURNAL OF PHARMACEUTICAL SCIENCES Volume: 15 Issue: 4 Pages: 461-
471 P 2020, AIS: 0.968
3. Lebegue, Estelle; Barriere, Frederic; Bard, Allen J.Lipid Membrane Permeability of Synthetic Redox DMPC Liposomes
Investigated by Single Electrochemical Collisions, ANALYTICAL CHEMISTRY Volume: 92 Issue: 3 Pages: 2401-2408 P
2020, AIS: 1.382

Single-Molecule Dynamics and Discrimination between Hydrophilic_and Hydrophobic Amino_Acids in Peptides, through
Controllable, Stepwise Translocation across Nanopores, Asandei, Alina ; Dragomir, Isabela S. ; Di Muccio, Giovanni_; Chinappi,
Mauro ; Park, Yoonkyung; Luchian, Tudor, POLYMERS, Volume 10 Issue 8, 2018
1. Asandei, Alina; Di Muccio, Giovanni; Schiopu, Irina; et al, .Nanopore-Based Protein Sequencing Using Biopores: Current
Achievements and Open Challenges, SMALL METHODS Volume: 4 Issue: 11 Special Issue: SI  Article Number: 1900595,
2020, AlS: 7.089
2. Callahan, Nicholas; Tullman, Jennifer; Kelman, Zvi; et al., Strategies for Development of a Next-Generation Protein Sequencing
Platform, TRENDS IN BIOCHEMICAL SCIENCES Volume: 45 Issue: 1 Pages: 76-89 P 2020, AlS: 3.16
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Citari anul 2021

Sequence-Specific Detection of Single-Stranded DNA with a Gold Nanoparticle-Protein Nanopore Approach, Loredana Mereuta,
Alina Asandei, Isabela S. Dragomir, loana C. Bucataru, Jonggwan Park, Chang Ho Seo, Yoonkyung Park, Tudor Luchian, Scientific
Reports, 10, 11323 (2020)

1. Mortezaei, M, Dadmehr, M, Korouzhdehi, B, Hakimi, M, Ramshini, H , Colorimetric and label free detection of gelatinase positive
bacteria and gelatinase activity based on aggregation and dissolution of gold nanoparticles, JOURNAL OF MICROBIOLOGICAL
METHODS, 191, 106349, 2021, AlS: 0.448

2. Nanoparticle-assisted detection of nucleic acids in a polymeric nanopore with a large pore size Zhang, YW; Chen, XH; (...); Guan,
XY Jan 15 2022 BIOSENSORS & BIOELECTRONICS 196, AIS: 1.522

3. Yanagi, I, Takeda, KI, et al., Sub-10-nm-thick SiN nanopore membranes fabricated using the SiO2 sacrificial layer process,
NANOTECHNOLOGY, 32, 41, 415301, 2021, AlS: 0.584

4. Bhatti, H, Jawed, R, et al., Recent advances in biological nanopores for nanopore sequencing, sensing and comparison of functional
variations in MspA mutants, RSC ADVANCES, 11, 46, 28996-29014, 2021, AlS: 0.519

5. Cox, BD, Martin, CR, et al., Biological nanopores elucidate the differences between isomers of mercaptobenzoic-capped gold
clusters, PHYSICAL CHEMISTRY CHEMICAL PHYSICS, 23,13, 7938-7947, 2021, AIS: 0.756

Unzipping Mechanism of Free and Polyarginine-Conjugated DNA-PNA Duplexes, Preconfined Inside the alpha-Hemolysin
Nanopore, Dragomir Isabela S., Bucataru loana C, Schiopu Irina, Luchian Tudor, Analytical Chemistry 92(11), 7800 — 7807 (2020)
1. Wu, XQ, Li, Y, etal., Exponential Increase in an lonic Signal: A Dominant Role of the Space Charge Effect on the Outer Surface
of Nanochannels, ANALYTICAL CHEMISTRY 93 (40) , pp.13711-13718, 2021, AIS: 1.299
2. Bhatti, H, Jawed, R, et al., Recent advances in biological nanopores for nanopore sequencing, sensing and comparison of functional
variations in MspA mutants, RSC ADVANCES, 11, 46, 28996-29014, 2021, AIS: 0.519

Nanopore-Based Protein Sequencing Using Biopores: Current Achievements and Open Challenges, Small Methods, Asandei Alina,
Di Muccio Giovanni, Schiopu Irina, Mereuta Loredana, Dragomir Isabela, Chinappi Mauro, Luchian Tudor, 4(11), 1900595 (2020);

1. An advanced optical-electrochemical nanopore measurement system for single-molecule analysis, Liu, SC; Xie, BK; (...); Long,
YT Dec 12021 | REVIEW OF SCIENTIFIC INSTRUMENTS 92 (12) , AIS: 0.5

2. Solid-state and polymer nanopores for protein sensing: A review Meyer, N; Abrao-Nemeir, I; (...); Balme, S Dec 2021 |
ADVANCES IN COLLOID AND INTERFACE SCIENCE 298, AIS: 2.143

3. Exponential Increase in an lonic Signal: A Dominant Role of the Space Charge Effect on the Outer Surface of Nanochannels, Wu,
XQ; Li, Y; (...); Xia, F Oct 12 2021 | ANALYTICAL CHEMISTRY 93 (40) , pp.13711-13718, AlS: 1.299

4. Herding cats: Label-based approaches in protein translocation through nanopore sensors for single-molecule protein sequence
analysis, Motone, K; Cardozo, N and Nivala, J Sep 24 2021 | ISCIENCE 24 (9) , AIS: 1.633

5. Enzyme Hinders HIV-1 Tat Viral Transport and Real-Time Measured with Nanopores Wang, H; Huang, WL; (...); Wang, L Oct
22 2021 | ACS SENSORS 6 (10) , pp.3781-3788, AlS: 1.62

6. Unveiling the Microscopic Mechanism of Current Variation in the Sensing Region of the MspA Nanopore for DNA Sequencing,
Yu, M; Si, W; (...); Dong, YL, Sep 23 2021 | JOURNAL OF PHYSICAL CHEMISTRY LETTERS 12 (37) , pp.9132-9141, AIS:
1.742

7. Velocity control of protein translocation through a nanopore by tuning the fraction of benzenoid residues, Si, W; Yang, HJ; (...);
Sha, JJ Sep 28 2021 | Aug 2021 (Early Access) | NANOSCALE 13 (36) , pp.15352-15361, AlS: 1.329

8. Advances in electrochemical detection for probing protein aggregation Andreescu, S and Vasilescu, A Dec 2021 | CURRENT
OPINION IN ELECTROCHEMISTRY 30, AIS: 1.411

9. Towards population-scale long-read sequencing, De Coster, W; Weissensteiner, MH and Sedlazeck, FJ, Sep 2021 | May 2021
(Early Access) | NATURE REVIEWS GENETICS 22 (9) , pp.572-587, AlS: 24.167

10. Regulating the Translocation of DNA through Poly(N-isopropylacrylamide)-Decorated Switchable Nanopores by Cononsolvency
Effect, Yong, HS; Molcrette, B; (...); Sommer, JU, May 11 2021 | MACROMOLECULES 54 (9) , pp.4432-4442, AlS: 1.08

11. Biological Nanopore Approach for Single-Molecule Protein Sequencing Hu, ZL; Huo, MZ; (...); Long, YT Jun 25 2021 | Feb 2021
(Early Access) | ANGEWANDTE CHEMIE-INTERNATIONAL EDITION 60 (27) , pp.14738-14749, AlS: 3.345

12. Simultaneous Sensing of Force and Current Signals to Recognize Proteinogenic Amino Acids at a Single-Molecule Level, Huang,
CX; Zhu, XH; (...); Fan, JJan 21 2021 | JOURNAL OF PHYSICAL CHEMISTRY LETTERS 12 (2) , pp.793-799, AlS: 1.742

13. Nanopores: a versatile tool to study protein dynamics, Schmid, S and Dekker, C 2021 | BIOCHEMISTRY: ONE MOLECULE AT
A TIME 65 (1) , pp.93-107, AIS: 2.576
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The penetrating properties of the tumor homing peptide LyP-1 in model lipid membrane, Corina Ciobanasu, Isabela S. Dragomir,
Aurelia Apetrei, Journal of Peptide Science 2018, 25(3), 3145, factor de impact: 1.877
1. Dual Blood-Brain Barrier-Glioma Targeting Peptide-Poly(levodopamine) Hybrid Nanoplatforms as Potential Near Infrared
Phototheranostic Agents in Glioblastoma Dube, T; Kumar, N; (...); Panda, JJ Sep 15 2021 | BIOCONJUGATE CHEMISTRY 32
(9) , pp.2014-2031, AlS: 0.962
2. Applications of amphipathic and cationic cyclic cell-penetrating peptides: Significant therapeutic delivery tool, Sajid, MI;
Moazzam, M; (...); Tiwari, RK Jul 2021 | PEPTIDES 141, AlS: 0.752
3. New generation of cell-penetrating peptides: Functionality and potential clinical application, Reissmann, S and Filatova, MP May
2021 | Feb 2021 (Early Access) | JOURNAL OF PEPTIDE SCIENCE 27 (5), AlS: 0.434

Single-Molecule Dynamics and Discrimination between Hydrophilic and Hydrophobic Amino Acids in Peptides, through
Controllable, Stepwise Translocation across Nanopores, Asandei, Alina ; Dragomir, Isabela S. ; Di Muccio, Giovanni_; Chinappi,
Mauro ; Park, Yoonkyung; Luchian, Tudor, POLYMERS, 10 (8), 2018
1. Velocity control of protein translocation through a nanopore by tuning the fraction of benzenoid residues, Si, W; Yang, HJ; (...);
Sha, JJ Sep 28 2021 | Aug 2021 (Early Access) | NANOSCALE 13 (36) , pp.15352-15361, AlS: 1.329

Citari anul 2022

The Nanopore-Tweezing-Based, Targeted Detection of Nucleobases on Short Functionalized Peptide Nucleic Acid Sequences,
Dragomir_lIsabela; Asandei _Alina; Schiopu Irina, Bucataru loana, Mereuta Loredana; Luchian Tudor; POLYMERS 2021,
Volumel3, 8
1. Artificial genetic polymers against human pathologies Ivanov, GS; Tribulovich, VG; (...); Barlev, NA Dec 6 2022 BIOLOGY
DIRECT 17 (1), AlS: 0.995
2. A Single-Molecule Insight into the lonic Strength-dependent, Cationic Peptide Nucleic Acids-Oligonucleotides Interactions
Asandei, A; Mereuta, L; (...); Luchian, T Jun 15 2022 CHEMISTRY-AN ASIAN JOURNAL 17 (12), AIS: 0.717

Sequence-Specific Detection of Single-Stranded DNA with a Gold Nanoparticle-Protein Nanopore Approach, Loredana Mereuta,
Alina Asandei, Isabela S. Dragomir, loana C. Bucataru, Jonggwan Park, Chang Ho Seo, Yoonkyung Park, Tudor Luchian, Scientific
Reports, 10, 11323 (2020)
1. Advancement in Nanoparticle-based Biosensors for Point-of-care In vitro Diagnostics Khizar, S; Elaissari, A; (...); Errachid, A
2022 | CURRENT TOPICS IN MEDICINAL CHEMISTRY 22 (10) , pp.807-833, AlS: 0.517

Unzipping Mechanism of Free and Polyarginine-Conjugated DNA-PNA Duplexes, Preconfined Inside the alpha-Hemolysin
Nanopore, Dragomir Isabela S., Bucataru loana C, Schiopu Irina, Luchian Tudor, Analytical Chemistry 92(11), 7800 — 7807 (2020);
1. Nanopore electrochemical measurement for single molecular interactions and beyond Yu, RJ; Chen, KL; (...); Long, YT Oct 2022
| CURRENT OPINION IN ELECTROCHEMISTRY 35, AlS: 1.492
2. A Single-Molecule Insight into the lonic Strength-dependent, Cationic Peptide Nucleic Acids-Oligonucleotides Interactions
Asandei, A; Mereuta, L; (...); Luchian, T Jun 15 2022 | May 2022 (Early Access) | CHEMISTRY-AN ASIAN JOURNAL 17 (12),
AIS: 0.717

Nanopore-Based Protein_Sequencing Using Biopores: Current Achievements and Open Challenges, Asandei Alina, Di_Muccio
Giovanni, Schiopu Irina, Mereuta Loredana, Dragomir Isabela, Chinappi Mauro, Luchian Tudor, Small Methods, 4(11), 1900595
(2020);
1. Dielectric Manipulation of Polymer Translocation Dynamics in Engineered Membrane Nanopores Buyukdagli, S Jan 11 2022
LANGMUIR 38 (1), pp.122-131, AIS: 0.661
2. Assembly of transmembrane pores from mirror-image peptides Krishnan, RS; Jana, K; (...); Mahendran, KR Sep 14 2022,
NATURE COMMUNICATIONS 13 (1) , AlS: 5.758
3. Resolving Isomeric Posttranslational Modifications Using a Biological Nanopore as a Sensor of Molecular Shape Ensslen, T;
Sarthak, K; (...); Behrends, JC Sep 7 2022 JOURNAL OF THE AMERICAN CHEMICAL SOCIETY 144 (35) , pp.16060-16068,
AIS: 4.061
4. Aerolysin nanopore-based identification of proteinogenic amino acids using a bipolar peptide probe Ge, Y X; Cui, MJ; (...); Xi, DM
Sep 13 2022 INANOSCALE ADVANCES 4 (18) , pp.3883-3891, AlS: 0.852
5. Polypeptide analysis for nanopore-based protein identification Bakshloo, MA; Yahiaoui, S; (...); Oukhaled, A Nov 2022 | Jul 2022
(Early Access) | NANO RESEARCH 15 (11) , pp.9831-9842, AlS: 1.635
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6. A Critical Review on the Sensing, Control, and Manipulation of Single Molecules on Optofluidic Devices Rahman, M; Islam, KR;
(...); Alam, SMM Jun 2022 | MICROMACHINES 13 (6) , AlS: 0.520

7. beta-Barrel Nanopores with an Acidic-Aromatic Sensing Region Identify Proteinogenic Peptides at Low pH Versloot, RCA;
Straathof, SAP; (...); Maglia, G May 24 2022 | ACS NANO 16 (5) , pp.7258-7268, AlIS: 3.701

8. Changes in Salt Concentration Modify the Translocation of Neutral Molecules through a Delta CymA Nanopore in a Non-
monotonic Manner Prajapati, JD; Pangeni, S; (...); Kleinekathofer, U May 24 2022 ACS NANO 16 (5) , pp.7701-7712, AIS: 3.701

9. Oligonucleotide Discrimination Enabled by Tannic Acid-Coordinated Film-Coated Solid-State Nanopores Wei, GH; Hu, R; (...);
Zhao, Q May 24 2022 | LANGMUIR 38 (20) , pp.6443-6453, AIS: 0.661

10. On possible trypsin-induced biases in peptides analysis with aerolysin nanopore Bakshloo, MA; Yahiaoui, S; (...); Oukhaled, A
Jun 2022 | Apr 2022 (Early Access) | PROTEOMICS 22 (11-12) , AlS: 0.925

11. Label-Free Optical Analysis of Biomolecules in Solid-State Nanopores: Toward Single-Molecule Protein Sequencing Zhao, YQ;
larossi, M; (...); De Angelis, F Mar 16 2022 | ACS PHOTONICS 9 (3), pp.730-742, AIS: 1.893

12. Single-molecule, hybridization-based strategies for short nucleic acids detection and recognition with nanopores Luchian, T;
Mereuta, L; (...); Schiopu, | Mar 2022 PROTEOMICS 22 (5-6), AlS: 0.998

The penetrating properties of the tumor homing peptide LyP-1 in model lipid membrane, Corina Ciobanasu, Isabela S. Dragomir,
Aurelia Apetrei, Journal of Peptide Science 2018, 25(3), €3145
1. Polypharmacological Cell-Penetrating Peptides from Venomous Marine Animals Based on Immunomodulating, Antimicrobial,
and Anticancer Properties Hemmati, S and Kazerooni, HR Dec 2022 | MARINE DRUGS 20 (12) , AIS: 0.700
2. Confocal Laser Scanning Microscopy and Model Membranes to Study Translocation Mechanisms of Membrane Active Peptides
Ciobanasu, C Aug 2022 | PHARMACEUTICS 14 (8), AlS: 0.754
3. Dynamic Electrochemiluminescence Imaging of Single Giant Liposome Opening at Polarized Electrodes Ben Trad, F; Wieczny,
V; (...); Buriez, O Jan 25 2022 | Jan 2022 (Early Access) | ANALYTICAL CHEMISTRY 94 (3), pp.1686-1696, AlS: 1.303

Single-Molecule Dynamics and Discrimination between Hydrophilic and Hydrophobic Amino Acids in Peptides, through
Controllable, Stepwise Translocation across Nanopores, Asandei, Alina ; Dragomir, Isabela S. ; Di Muccio, Giovanni ; Chinappi,
Mauro ; Park, Yoonkyung; Luchian, Tudor, POLYMERS, 10 (8), 2018
1. De novo profiling of insect-resistant proteins of rice via nanopore peptide differentiation Xiao, YC; Ren, JS; (...); Wang, L Sep 15
2022 | May 2022 (Early Access) | BIOSENSORS & BIOELECTRONICS 212, AlS: 1.636
2. Biological nanopores for sensing applications Zhang, M; Chen, C; (...); Geng, J Oct 2022 | Feb 2022 (Early Access) | PROTEINS-
STRUCTURE FUNCTION AND BIOINFORMATICS 90 (10), pp.1786-1799, AlS: 1.019

Citari anul 2023

Probing the Hepatitis B Virus E-Antigen with a Nanopore Sensor Based on Collisional Events Analysis, Bucataru, loana C.;
Dragomir _Isabela; Asandei Alina; Pantazica Ana-Maria; Ghionescu Alina; Branza-Nichita Norica; Park Yoonkyung; Luchian
Tudor; BIOSENSORS-BASEL 2022 Volume 12 Issue 8, Article Number 596
1. Proactive Manipulation Techniques for Protein Transport at Confined Nanoscale, Ma, CF; Xu, W; (...); Sha, JJ, Jul 15 2023 | 81
(7), pp.857-868, ACTA CHIMICA SINICA, AlS: 0.212

A Nanopore Sensor_for Multiplexed Detection of Short Polynucleotides Based on Length-Variable, Poly-Arginine-Conjugated
Peptide Nucleic Acids, Mereuta Loredana; Asandei Alina; Dragomir Isabela; Park Jonggwan; Park Yoonkyung; Luchian Tudor;
ANALYTICAL CHEMISTRY 2022, Volume94, Issue24, Page8774-8782

1. An aptamer-assisted nanopore strategy with a salt gradient for direct protein sensing Yin, BH; Tang, P; (...); Wang, DQ Nov 29
2023 JOURNAL OF MATERIALS CHEMISTRY B 11 (46) , pp.11064-11072, AIS: 0.952

2. Applications of vesicle-based artificial cells in analytical chemistry: A review Wang, LA; Zeng, XM; (...); Lee, HK Nov 2023 | Oct
2023 (Early Access) | 168 TRAC-TRENDS IN ANALYTICAL CHEMISTRY, AlS: 2.045

3. A Comparable Study of Single Stranded DNA Sensing Using Track-Etched Nanopore Sensors Kececi, K Oct 6 2023 | 8 (37)
CHEMISTRYSELECT, AlS: 0.270

4. Considerable slowdown of short DNA fragment translocation across a protein nanopore using pH-induced generation of enthalpic
traps inside the permeation pathway Mereuta, L; Asandei, A; (...); Luchian, T Sep 21 2023 | Aug 2023 (Early Access) | 15 (36),
pp.14754-14763 NANOSCALE, AlS: 1.141
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5. Synthetic Receptor Based on a Peptide Antibiotic-Functionalized Chimera for Hybridization-Based Polynucleotide Detection
Mereuta, L; Asandei, A; (...); Luchian, T Jun 29 2023 | Jun 2023 (Early Access) | 15 (27), pp.33159-33168 ACS APPLIED
MATERIALS & INTERFACES, AIS: 1.568

6. Nanopore single-molecule analysis of biomarkers: Providing possible clues to disease diagnosis Chen, XH; Zhou, S; (...); Guan,
XY May 2023 | Apr 2023 (Early Access) | 162 TRAC-TRENDS IN ANALYTICAL CHEMISTRY, AIS: 2.045

The Nanopore-Tweezing-Based, Targeted Detection of Nucleobases on Short Functionalized Peptide Nucleic Acid Sequences,
Dragomir lsabela; Asandei Alina; Schiopu Irina, Bucataru loana, Mereuta Loredana; Luchian Tudor; POLYMERS 2021,
Volumel3, 8
1. Nanopore Deciphering Single Digital Polymers Towards High-Density Data Storage Hu, ZL; Liu, YH; (...); Ying, YL Mar 2023
(Early Access) | CHEMISTRY-A EUROPEAN JOURNAL 2023, AIS: 0.890

Sequence-Specific Detection of Single-Stranded DNA with a Gold Nanoparticle-Protein Nanopore Approach, Loredana Mereuta,
Alina Asandei, Isabela S. Dragomir, loana C. Bucataru, Jonggwan Park, Chang Ho Seo, Yoonkyung Park, Tudor Luchian, Scientific
Reports, 10, 11323 (2020)

1. Areview of nucleic acid-based detection methods for foodborne viruses: Sample pretreatment and detection techniques Kim, TY;
Zhu, XN; (...); Luo, K Dec 2023 | Sep 2023 (Early Access) | 174 FOOD RESEARCH INTERNATIONAL, AIS: 1.042

2. Micro- and nanosystems for the detection of hemorrhagic fever viruses Bao, MD; Waitkus, J; (...); Du, K Sep 26 2023 | Aug 2023
(Early Access) | 23 (19) , pp.4173-4200 LAB ON A CHIP, AlS: 1.225

3. Improving Single-Molecule Antibody Detection Selectivity through Optimization of Peptide Epitope Presentation in OmpG
Nanopore Kim, M; Foster, JC; (...); Chen, M Jun 28 2023 | Jun 2023 (Early Access) | 8 (7) , pp.2673-2680 ACS SENSORS, AlS:
1.577

4. Detection and Separation of DNA and Silver Nanoparticles Using a Solid-State Nanopore Ding, B; Hong, XY; (...); Zhang, XY
May 9 2023 | May 2023 (Early Access) | 8 (20) , pp.17682-17688 ACS OMEGA, AlS: 0.637

5. Integration of microfluidic channel on electrochemical-based nanobiosensors for monoplex and multiplex analyses: An overview
Adam, H; Gopinath, SCB; (...); Wu, YS May 2023 | Apr 2023 (Early Access) | 146 JOURNAL OF THE TAIWAN INSTITUTE
OF CHEMICAL ENGINEERS, AlS: 0.620

6. Insights into Gold Nanoparticles Possibilities for Diagnosis and Treatment of the Head and Neck Upper Aerodigestive Tract
Cancers Andrade, LM and Costa, GMJ Apr 2023 | 15 (7) CANCERS, AIS: 1.146

7.  MIRNA-155 Biosensors Based on AlGaN/GaN Heterojunction Field Effect Transistors With an Au-SH-RNA Probe Gate He, Y;
Chen, KY; (...); Ao, JP Apr 2023 | Feb 2023 (Early Access) | 70 (4) , pp.1860-1864 IEEE TRANSACTIONS ON ELECTRON
DEVICES, AlIS: 0.581

8. Smartphone-based colorimetric detection of cardiac troponin T via label-free aptasensing Ulloa-Gomez, AM; Agredo, A, (...);
Stanciu, L Feb 15 2023 BIOSENSORS & BIOELECTRONICS 222, AlS: 1.573

9. Simultaneous colorimetric and electrochemical detection of trace mercury (Hg2+) using a portable and miniaturized aptasensor
Ulloa-Gomez, AM; Lucas, A, (...); Stanciu, L Feb 1 2023 BIOSENSORS & BIOELECTRONICS 221, AIS: 1.573

10. Advances of nanopore-based sensing techniques for contaminants evaluation of food and agricultural products Tan, XY; Lv, CY
and Chen, H Dec 10 2023 CRITICAL REVIEWS IN FOOD SCIENCE AND NUTRITION 63 (31) , pp.10866-10879, AIS: 1.649

Unzipping Mechanism of Free and Polyarginine-Conjugated DNA-PNA Duplexes, Preconfined Inside the alpha-Hemolysin
Nanopore, Dragomir Isabela S., Bucataru loana C, Schiopu Irina, Luchian Tudor, Analytical Chemistry 92(11), 7800 — 7807 (2020);
1. Nanopore Filter: A Method for Counting and Extracting Single DNA Molecules Using a Biological Nanopore Tada, A; Takeuchi,
N; (...); Kawano, R Jun 2023 ANALYTICAL CHEMISTRY, AIS: 0.343
2. Detection of Tobacco Bacterial Wilt Caused by Ralstonia solanacearum by Combining Polymerase Chain Reaction with an a-
Hemolysin Nanopore Wang, Y; Li, YS; (...); Xi, DM Jan 2023 | 13 (2) NANOMATERIALS, AIS: 0.684
3. Overview of the materials design and sensing strategies of nanopore devices Liang, LY; Qin, FP; (...); Astruc, D Mar 1 2023
COORDINATION CHEMISTRY REVIEWS 478, AIS: 3.483

Nanopore-Based Protein Sequencing Using Biopores: Current Achievements and Open Challenges, Asandei Alina, Di Muccio
Giovanni, Schiopu Irina, Mereuta Loredana, Dragomir Isabela, Chinappi Mauro, Luchian Tudor, Small Methods 2020, 4(11),
1900595
1. Recent advances in top-down proteome sample processing ahead of MS analysis Nickerson, JL; Baghalabadi, V; (...); Doucette,
AA, Mar 2023 MASS SPECTROMETRY REVIEWS, 42(2):457-495, AlS: 1.868
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2. Overview of the materials design and sensing strategies of nanopore devices Liang, LY; Qin, FP; (...); Astruc, D Mar 1 2023
COORDINATION CHEMISTRY REVIEWS 478, AlS: 3.483
3. Protein engineering of pores for separation, sensing, and sequencing Samineni, L; Acharya, B; (...); Chowdhury, R Aug 16 2023 |
Aug 2023 | 14 (8) , pp.676-691CELL SYSTEMS, AlS: 6.405
4. Engineering Biological Nanopore Approaches toward Protein Sequencing Wei, XJ; Penkauskas, T; (...); Liu, C Jul 25 2023 | Jul
2023| 17 (17) , pp.16369-16395 ACS NANO, AlS: 3.530
5. Proactive Manipulation Techniques for Protein Transport at Confined Nanoscale Ma, CF; Xu, W; (...); Sha, JJ Jul 15 2023 | 81 (7)
pp.857-868 ACTA CHIMICA SINICA, AIS: 0.212
6. Enhanced Pulley Effect for Translocation: The Interplay of Electrostatic and Hydrodynamic Forces Afrasiabian, N; Wei, MT and
Denniston, C Jul 7 2023 | Jul 2023 (Early Access) | 24 (9) , pp.4103-4112 BIOMACROMOLECULES, AlS: 1.018
7. Single-Molecule Measurement of Carbonic Anhydrase in Cation Coordinated Environment Using MspA Nanopore Song, DD;
Wang, YJ; (...); Wang, L Jun 1 2023 | Mar 2023 (Early Access) | 41 (11) , pp.1341-1347 CHINESE JOURNAL OF CHEMISTRY,
AIS: 1.033
8.  Circulating Tumor Cells in Cancer Diagnostics and Prognostics by Single-Molecule and Single-Cell Characterization Chowdhury,
T; Cressiot, B; (...); Manivet, P Feb 24 2023 | 8 (2) , pp.406-426 ACS SENSORS, AlS: 1.577
9. Smartlmage: A Machine Learning Method for Nanopore Identifying Chemical Modifications on RNA Li, SJ; Li, XY; (...); Long,
YT Feb 1 2023 | Jan 2023 (Early Access) | 18 (3) CHEMISTRY-AN ASIAN JOURNAL, AlS: 0.724

The penetrating properties of the tumor homing peptide LyP-1 in model lipid membrane, Corina Ciobanasu, Isabela S. Dragomir,
Aurelia Apetrei, Journal of Peptide Science 2018, 25(3), €3145, factor de impact: 1.877
1. Integrin Facilitates the Internalization of TAT Peptide Conjugated to RGD Motif in Model Lipid Membranes Ciobanasu, C; Pernier,
J and Le Clainche, C Nov 2023 (Early Access) | CHEMBIOCHEM, AIS: 0.735
2. Special Issue: Nanotherapeutics in Women's Health Emerging Nanotechnologies for Triple-Negative Breast Cancer Treatment
Quintas, ST; Canha-Borges, A, (...); Castro, F Mar 2023 (Early Access) | SMALL, AlS: 2.628
3. Development of tLyP-1 functionalized nanoliposomes with tunable internal water phase for glioma targeting Wang, YJ; Ding, ZW;
(...); Huang, XF Mar 2023 (Early Access) | JOURNAL OF LIPOSOME RESEARCH, AIS: 0.619
4. Enhancing the Stability of Tumor Homing LyP-1 Peptide Using Cyclization and Retro Grafting Strategies Kara, S; Demir, EA;
(...); Akcan, M Feb 21 2023 29 (2) INTERNATIONAL JOURNAL OF PEPTIDE RESEARCH AND THERAPEUTICS, AlS:
0.284
5. tLyp-1: A peptide suitable to target NRP-1 receptor Larue, L; Kenzhebayeva, B; (...); Acherar, S Jan 2023 BIOORGANIC
CHEMISTRY 130, AlS: 0.659

Single-Molecule Dynamics and Discrimination between Hydrophilic_and Hydrophobic Amino_Acids in Peptides, through
Controllable, Stepwise Translocation across Nanopores, Asandei, Alina ; Dragomir, Isabela S. ; Di Muccio, Giovanni ; Chinappi,
Mauro ; Park, Yoonkyung; Luchian, Tudor, POLYMERS, 10 (8), 2018
1. Nanopore discrimination and sensitive plasma detection of multiple natriuretic peptides: The representative biomarker of human
heart failure Zhang, SX; Wang, YJ; (..); Wang, L Jul 1 2023 | Apr 2023 (Early Access) | 231BIOSENSORS &
BIOELECTRONICS, AIS: 1.573

Citari anul 2024

Probing the Hepatitis B Virus E-Antigen with a Nanopore Sensor Based on Collisional Events Analysis, Bucataru, loana C.;
Dragomir lIsabela; Asandei Alina; Pantazica Ana-Maria; Ghionescu Alina; Branza-Nichita Norica; Park Yoonkyung; Luchian
Tudor; BIOSENSORS-BASEL 2022 Volume 12 Issue 8, Article Number 596
1. Protein nanopore-based sensors for public health analyte detection Zhang, YH; Hu, C; (...); Guo, XR Oct 9 2024 JOURNAL OF
MATERIALS CHEMISTRY B 12 (39) , pp.9845-9862, AlIS: 0.952
2. Nanopore efficiently identifies hepatitis D virus antigens in vitro assay Zhao, LY; Deng, YY; (...); Wang, L Aug 2024
MATERIALS TODAY PHYSICS 46, AIS: 1.939
3. Confined Transport Behavior of Biomolecules within Tilted Nanopores Ma, CF; Xu, W; (...); Sha, JJ Mar 12 2024 JOURNAL OF
PHYSICAL CHEMISTRY B 128 (11), pp.2792-2798, AlS: 0.093

A Nanopore Sensor for Multiplexed Detection of Short Polynucleotides Based on Length-Variable, Poly-Arginine-Conjugated
Peptide Nucleic Acids, Mereuta Loredana; Asandei Alina; Dragomir Isabela; Park Jonggwan; Park Yoonkyung; Luchian Tudor;
ANALYTICAL CHEMISTRY 2022, Volume94, Issue24, Page8774-8782
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Nanopore electrochemical sensors for emerging hazardous pollutants detection Ma, WH; Xie, WY:; (...); Wang, DQ Jan 20 2024
ELECTROCHIMICA ACTA 475, AlS: 0.862
Single-Molecule adenosine detection and chiral selectivity by DNA aptamer conformational changes using a-Hemolysin nanopore
Cui, RK; Li, LN; (...); Guo, YL Dec 2024 MICROCHEMICAL JOURNAL 207, AlS: 0.619
Molecular sandwich-based DNAzyme catalytic reaction towards transducing efficient nanopore electrical detection of antigen
proteins Wang, LB; Zhou, S; (...); Wang, L 2024Aug 2024 (Early Access) FARADAY DISCUSSIONS, AlS: 0.871
Controlling DNA Fragments Translocation across Nanopores with the Synergic Use of Site-Directed Mutagenesis, pH-Dependent
Charge Tuning, and Electroosmotic Flow Mereuta, L; Bhatti, H; (...); Luchian, T Jul 22 2024 ACS APPLIED MATERIALS &
INTERFACES 16 (30) , pp.40100-40110, AIS: 1.568
Nanopore-Based Single-Molecule Investigation of Cation Effect on the i-Motif Structure Wang, ZZ; Cui, RK; (...); Guo, YL Jul 3
2024 JOURNAL OF PHYSICAL CHEMISTRY B 128 (28) , pp.6830-6837, AlS: 0.675
Tailorable optical properties of polymer nanodots for triple-mode fluorescence detection of nucleic acids Guo, C; Cui, EN; (...);
Yang, DZ May 2 2024 CHEMICAL COMMUNICATIONS 60 (37) , pp.4942-4945, AlS: 0.902
Nanoscale observation of heparin-mediated self-assembly of chiral tau enantiomers Chen, W; Chen, YH; (...); Wang, HB Mar 2024
MATERIALS TODAY PHYSICS 42, AlS: 1.939
Chemically Modified Platforms for Better RNA Therapeutics Shi, YS; Zhen, XY; (...); Tao, W Jan 29 2024 CHEMICAL
REVIEWS 124 (3) , pp.929-1033, AlS: 15.977

Sequence-Specific Detection of Single-Stranded DNA with a Gold Nanoparticle-Protein Nanopore Approach, Loredana Mereuta,

Alina Asandei, Isabela S. Dragomir, loana C. Bucataru, Jonggwan Park, Chang Ho Seo, Yoonkyung Park, Tudor Luchian, Scientific

Reports, 10, 11323 (2020)

1.

Nanopore electrochemical sensors for emerging hazardous pollutants detection Ma, WH; Xie, WY; (...); Wang, DQ Jan 20 2024
ELECTROCHIMICA ACTA 475, AlS: 0.862

Supramolecular Sensing Platforms: Techniques for In Vitro Biosensing Lahiri, H and Basu, K Aug 2024 CHEMENGINEERING
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Single molecule technique unveils the role of
electrostatic interactions in ssDNA—-gp32
molecular complex stability

i '.) Check for updates ‘
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Irina Schiopu, Isabela Dragomir and Alina Asandei ©*

The exploration of single-strand DNA-binding protein (SSB)-ssDNA interactions and their crucial roles in
essential biological processes lagged behind other types of protein—nucleic acid interactions, such as
protein—dsDNA and protein—RNA interactions. The ssDNA binding protein gene product 32 (gp32) of the
T4 bacteriophage is a central integrating component of the replication complex that must continuously
bind to and unbind from transiently exposed template strands during the DNA synthesis. To gain deeper
insights into the electrostatic conditions influencing the stability of the ssDNA-gp32 molecular complex,
like the salt concentration or some metal ions proven to specifically bind to gp32, we employed
a method that performs rapid measurements of the DNA—protein stability using an a-Hemolysin (a-HL)
protein nanopore. We indirectly probed the stability of a protein—nucleic acid complex by monitoring
the dissociation process between the gp32 protein and the ssDNA molecular complex in single-
molecular electrophysiology experiments, but also through fluorescence spectroscopy techniques. We
have shown that the complex is more stable in 0.5 M KCl solution than in 2 M KCl solution and that the
presence of Zn®* ions further increases this stability for any salt used in the present study. This method
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DOI: 10.1039/d3ra07746b can be applied to other nucleic acid—protein molecular complexes, as well as for an accurate

rsc.li/rsc-advances

Introduction

The most vital biochemical reactions in active cells, such as DNA
replication, accurate transcription, processing, repair, specific
package, and DNA rearrangement require sustainable and func-
tional interactions between nucleic acids and specific proteins. To
provide cellular genome maintenance machinery access to
genomic information, DNA must be unwound to form single-
stranded (ss) intermediates." Several proteins work in collabora-
tion to successfully open up the DNA double helix (e.g., enzyme
helicase)* and effectively create a replication fork of two single
stranded regions of the DNA, which are available as templates for
the synthesis of new daughter strands (a process catalyzed by DNA
polymerases). Single-stranded DNA-binding proteins (SSBs) bind
to the exposed regions of ssDNA to stabilize the separated strands
and to prevent the DNA from adopting unfavorable conforma-
tions.®> Contacts between DNA and proteins involve noncovalent
interactions, stabilizing the resulting molecular complex to execute
essential biological functions. However, these interactions also
allow for the facile disassembly of the complex, enabling both
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determination of the drug—protein carrier stability.

biomolecules to contribute additional functions to the cell. The
noncovalent contacts between DNA and proteins have traditionally
been categorized as hydrogen bonding (direct or water-mediated),
ionic (salt bridges or DNA backbone interactions) and other forces,
including van der Waals and hydrophobic interactions.** Molec-
ular complexes between SSBs and ssDNA are known for their
significant thermodynamic stability, resulting from electrostatic
interactions.®® These occur between the negatively charged phos-
phate groups in ssDNA and the positively charged amino acid
residues, such as lysine (K), arginine (R), or histidine, present in
SSBs' binding sites.” While a robust electrostatic interaction is
crucial for SSBs to stabilize ssSDNA, their transient nature in DNA-
related processes requires the ability to detach and reattach to
ssDNA. Additionally, SSBs must reposition themselves within
ssDNA complexes.” The current understanding of SSB-ssDNA
interactions mainly comes from several extensively studied indi-
vidual SSBs," such as bacteriophage T4 gene 32 protein (gp32),">™*
Escherichia coli SSB,"™ replication factor A (RPA)**** and human
SSB1 and SSB2.* Stable complexes between proteins and nucleic
acids are essential. When these complexes become excessively
stable, it can prevent reforming the double-stranded DNA (dsDNA).
This disruption in the formation of dsDNA is noted as a potential
consequence and is associated with various diseases, including
neurodegenerative disorders and cancers. Therefore, the balance
in the stability of these complexes is essential for cellular health,

RSC Adv., 2024, 14, 5449-5460 | 5449
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Abstract: Real-time monitoring, simple operation, and cheaper methods for detecting immunological
proteins hold the potential for a solid influence on proteomics and human biology, as they can
promote the onset of timely diagnoses and adequate treatment protocols. In this work we present an
exploratory study suggesting the applicability of resistive-pulse sensing technology in conjunction
with the a-hemolysin (x-HL) protein nanopore, for the detection of the chronic hepatitis B virus (HBV)
e-antigen (HBeAg). In this approach, the recognition between HBeAg and a purified monoclonal
hepatitis B e antibody (Ab(HBeAg)) was detected via transient ionic current spikes generated by
partial occlusions of the a-HL nanopore by protein aggregates electrophoretically driven toward
the nanopore’s vestibule entrance. Despite the steric hindrance precluding antigen, antibody, or
antigen—antibody complex capture inside the nanopore, their stochastic bumping with the nanopore
generated clear transient blockade events. The subsequent analysis suggested the detection of protein
subpopulations in solution, rendering the approach a potentially valuable label-free platform for the
sensitive, submicromolar-scale screening of HBeAg targets.

Keywords: nanopore; hepatitis B; antigen; monoclonal antibody; single molecule detection; electro-
physiology

1. Introduction

While the majority of current analytical methods rely on population-based and
time-averaged information, single-molecule-based approaches reveal subpopulations of
molecules as well as their interactions, allowing the description of spatial, temporal, and
structural dynamic processes. In response to the pressing need for a deeper understanding
of the intrinsic heterogeneity and internal dynamics of individual molecules, nanopores
have emerged as highly sensitive and versatile analytical tools enabling label-free, high-
throughput, and low-cost characterization of individual molecules. Nanopore sensors are
extremely versatile single-molecule sensors employed for both qualitative and quantita-
tive analysis, and representative applications include polynucleotide detection and gene
sequencing [1-14], polypeptide secondary structure recognition [15-18], protein structure
analysis [19-23], small molecule and metal ion detection [24-28], polymer analysis [29,30],
and virus and bacteria detection [31-37].

The concept lying at the core of the approach originated from a patent by Wallace H.
Coulter [38]. Basically, this approach involves the generation of a single nanopore (protein-
or solid-state-based) on a substrate which separates volumes of the electrolyte solution, held
to a transmembrane voltage difference to electrophoretically drive the analytes of interest

Biosensors 2022, 12, 596. https:/ /doi.org/10.3390/bios12080596
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A Nanopore Sensor for Multiplexed Detection of Short
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ABSTRACT: Real-time and easy-to-use detection of nucleic acids is crucial for many applications, including medical diagnostics,
genetic screening, forensic science, or monitoring the onset and progression of various diseases. Herein, an exploratory single-
molecule approach for multiplexed discrimination among similar-sized single-stranded DNAs (ssDNA) is presented. The underlying
strategy combined (i) a method based on length-variable, short arginine (poly-Arg) tags appended to peptide nucleic acid (PNA)
probes, designed to hybridize with selected regions from complementary ssDNA targets (cDNA) in solution and (ii) formation and
subsequent detection with the a-hemolysin nanopore of (poly-Arg)-PNA-cDNA duplexes containing two overhangs associated with
the poly-Arg tail and the non-hybridized segment from ssDNA. We discovered that the length-variable poly-Arg tail marked
distinctly the molecular processes associated with the nanopore-mediated duplexes capture, trapping and unzipping. This enabled
the detection of ssDNA targets via the signatures of (poly-Arg)-PNA-cDNA blockade events, rendered most efficient from the f-
barrel entrance of the nanopore, and scaled proportional in efficacy with a larger poly-Arg moiety. We illustrate the approach by
sensing synthetic ssDNAs designed to emulate fragments from two regions of SARS-CoV-2 nucleocapsid phosphoprotein N-gene.

B INTRODUCTION Inspired by this detection principle, the nanopore-mediated,
single-molecule-based methods demonstrated remarkable
abilities to probing a wider range of biological molecules and
interactions,'>~>° molecular diagnostics,2 as well as DNA
genotyping and methylation quantification.””

In the wake of the recent global pandemic, it became clearer
than ever the need for cheap, easy-to-deploy, easy-to-operate,
versatile nucleic acid testing technologies for molecular

diagnostics and disease detection."”” Sequence-specific nucleic )
8 . o 1 SP . When the task at hand is to detect and model the spread of
acid detection and quantitation technologies classify as

. o known genomic fragments, sequencing is not necessaril
enzymatic, for example, qPCR, reverse-transcription PCR, "8 . & ) Sed g 1 ned
. 1 . 4 required but instead the probing of a specific sequence in a
next-generation sequencing,” and the non-enzymatic ones. . . . .
: ) - - target nucleic acid polymer is required, as documented
Despite their superior advantages, these techniques suffer from 28,29
. . s elsewhere. The conceptual breakthrough of a nanopore-
a number of issues including throughput and they are complex,
expensive, and labor intensive. Stemming from the game-
changing ideas presented in the late 90s regarding polynucleo-
tide detection with the a-hemolysin (a-HL) protein nano-
pore,”® a new technique arose, tapping into the realm of the
third-generation technologies for DNA sequencing at the
single-molecule level, featuring the characteristics of label- and
amplification-free analysis and high-throughput detection.” "'
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Abstract: The implication of nanopores as versatile components in dedicated biosensors, nanore-
actors, or miniaturized sequencers has considerably advanced single-molecule investigative sci-
ence in a wide range of disciplines, ranging from molecular medicine and nanoscale chemistry to
biophysics and ecology. Here, we employed the nanopore tweezing technique to capture amino
acid-functionalized peptide nucleic acids (PNAs) with «-hemolysin-based nanopores and correlated
the ensuing stochastic fluctuations of the ionic current through the nanopore with the composition
and order of bases in the PNAs primary structure. We demonstrated that while the system enables
the detection of distinct bases on homopolymeric PNA or triplet bases on heteropolymeric strands,
it also reveals rich insights into the conformational dynamics of the entrapped PNA within the
nanopore, relevant for perfecting the recognition capability of single-molecule sequencing.

Keywords: nanopore tweezer; peptide nucleic acid; sequencing; single-molecule recordings

1. Introduction

Nucleic acid sequencing stands as the method of choice for revealing genetic variations
at the molecular level, and it became undisputed in fundamental and clinical or forensic sci-
ence, epidemiology, and biotechnology applications. The intrinsic limitations of approaches
derived from or directly pertaining to the original Sanger sequencing method [1] include
extensive and costly biochemical labeling, sample preparation, and difficulty to achieve
long read lengths. To overcome this, single-molecule nanopore sequencing techniques that
were “label-free” and relatively simple to operate and apply came to the rescue [2-11].

In the simplest embodiment, single-stranded DNA (ssDNA) is uni-directionally driven
through an isolated nanopore, and it determines a characteristic ionic current blockade signa-
ture that can be used to infer the corresponding ssDNA sequence. In the late 1990s [12,13], a
“proof-of-concept” demonstration of the approach was implemented with the x-hemolysin
protein (-HL) from Staphylococcus aureus, which formed large heptameric protein nanopores
in lipid bilayers resembling a mushroom-like assembly with a central channel approximately
10 nm long and a diameter of 1.5 nm at the most constricted region [14].

Since then, massive creative efforts and the implication of other protein- or solid-state-
based nanopores [7,9,15-22] have facilitated enormous leaps in the technique, bringing it
closer to fulfilling the gold standard, which would enable a mammalian-sized genome to
be sequenced for USD 1000 or less [23].

A pressing hindrance to achieving accurate nanopore sequencing is that ssDNA
translocation is rapid, with measured rates of ~1 nt/us at AV = 100 mV in the o«-HL
system [13,15], and this alone poses a serious challenge to the sensitive resolve of individual

Polymers 2021, 13, 1210. https://doi.org/10.3390/polym13081210
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SINGLE-MOLECULE DETECTION AND MANIPULATION
WITH BIOLOGICAL NANOPORES

IRINA SCHIOPU?*’, ALINA ASANDEI?, LOREDANA MEREUTA?®,
ISABELA DRAGOMIR?, CEZARA BUCATARUP, TUDOR LUCHIAN®"

ABSTRACT. Single-molecule electrophysiology techniques using protein-
based or solid-state nanopores as nanoreactors were proven incredibly
useful as platforms for sensing and biophysical characterisation of biological
molecules (e.g., peptides, proteins), DNA detection and sequencing in a
label-free, low-cost, rapid and high signal-to-noise ratio manner. Herein we
present a number of discoveries in this field, developed over the years in our
laboratory, including: (i) the pH-mediated, fine-tuning of peptides passage
through the a-hemolysin nanopore; (ii) increase of the capture rate and dwell
times of polypeptides inside the nanopore, through engineering dipole-like
polypeptides; (iii) the implication of a nanopore-AuNP (citrate anion-coated
gold nanoparticles) platform to selectively detect nanomolar concentrations
of target ssDNA.

Keywords: single-molecule, peptides, electrophysiology, detection, sensing,
nanopore, DNA, PNA

INTRODUCTION

Wild-type or genetically modified biological nanopores [1], [2], have
been used as nanoreactors in various applications involving detection [3],
sensing and identification [4], quantification [5], and physical characterization
of single small molecules [6], [7].

Presently, among the most common biological nanopores we mention
aerolysin [8]-[10], M. smegmatis porin A (MspA) [11], outer membrane protein G
(OmpG) [12], [13], fragaceatoxin C (FraC) [14], cytolysin A (ClyA) [15], 29 phage
DNA packaging motor [16], outer membrane protein F (OmpF) [17]-[20].

a Alexandru loan Cuza University, Interdisciplinary Research Institute, Sciences Department,
54 Lascar Catargi str., RO-700107 lasi, Romania

b Alexandru loan Cuza University, Department of Physics, 11 Carol | bvd., RO-700506 lasi,
Romania

* Corresponding authors: iri.schiopu@gmail.com, luchian@uaic.ro



small M)

method

Check for
updates

FULL PAPER

www.small-methods.cor|

Nanopore-Based Protein Sequencing Using Biopores:
Current Achievements and Open Challenges

Alina Asandei, Giovanni Di Muccio, Irina Schiopu, Loredana Mereuta, Isabela S. Dragomit,

Mauro Chinappi,* and Tudor Luchian*

The synergy of life sciences discoveries, biomolecular and protein engineering
advances, and groundbreaking nanofabrication technologies, has intro-
duced over the past years the wide use of the nanopore-based investigations
of matter at the molecular level. This review focuses on the fundamental
principles of a-hemolysin (o-HL) protein-based nanopores, as sensitive
investigative tools that combine single-molecule detection with the ability to
simultaneously manipulate single molecules, in otherwise complex samples.
Herein, there are presented some of the efforts directed to control the capture

degradation.”) Known limitations affecting
these methods, are: i) mass spectrometry
often fails to reveal the complete sequence
information of a protein;® ii) Edman deg-
radation is optimally applied to sequences
of 30-50 residues long without modified
or buried N-terminal amino acid;®! iii) in
certain instances, accurate sequencing
becomes challenging with mass spec-
trometry, since some amino acids have

dynamics and translocation speed of tailored polypeptides through the a-HL
nanopore, by harnessing the electro-osmotic flow and nanopore-tweezing
influence on individual molecules, which are engineered to resemble mac-
rodipoles. The reported applications of this approach suggest a solution to
enhance the temporal resolution of nanopore detection, prove the capability of
the system in distinguishing between groups of distinct amino acids from the
studied polypeptides, and propose a strategy to translate such single-molecule
sensors in devices suitable for polypeptide sequencing at unimolecular level.

1. Introduction

Primary structure identification of peptides and proteins is cen-
tral for the advancement of proteomics, as it determines how
these biopolymers fold and perform their biological function,
and previous work established that even subtle changes in a pro-
tein's primary sequence can cause debilitating pathologies.l'™*!
Traditional methods for proteome analysis and protein
sequencing include mass spectrometry®® and Edman
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the similar mass and charge (e.g., leucine
and isoleucine);!% iv) the fractionation
step (i.e., breaking apart a longer sequence
into many smaller peptides), preceding
the analysis of the mass-to-charge ratio of
each new peptide with the mass spectro-
meter, is slow and tedious.®1112

Built on the success of nucleic acids
detection  and  characterization,'3-26]
nanopores became a viable alterna-
tive for single-molecule-based, primary
sequence recognition, and conformational
analysis on peptides and proteins, thus precluding the need
for proteolysis or labeling.”’->!l Through an enhanced analysis
throughput, the possibility of primary structure identification
in peptides and proteins with nanopores, opens new vistas in
deciphering the proteome, since in vitro peptide or protein
amplification assays lack. To this end, the underlying para-
digm is that the polypeptide-mediated ionic current fluctua-
tions through a voltage-biased nanopore are correlated with the
distinct physicochemical properties of individual amino acids
(Figure 1).[26,52—55]

Within simplifying assumptions,*”) the analyte-induced
blockade amplitude on a single nanopore modeled as an elec-
trically neutral, uniform cylinder, can be correlated with the
analyte volume (Figure 1I,d and the corresponding text inset),
:%“;%ZAVS (Cpufrer is the conductivity of
P
the buffer, I, is the nanopore’s length, and § quantifies the
volume of the analyte). Note that for other shapes other than
cylinders, the current blockade varies with the molecule posi-
tion inside the nanopore.’® The formula above embodies
also simplifications of the formalism described originally by
DeBlois and Beanl®”) regarding the relative geometry of the ana-
lyte and the nanopore, impact of the extension of the electric
field lines beyond the nanopore inner region, or distortion of
the electric field lines inside the nanopore created by the pres-
ence of an analyte. Such an approach has been widely used for

[29]
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Unzipping Mechanism of Free and Polyarginine-Conjugated DNA-
PNA Duplexes, Preconfined Inside the a-Hemolysin Nanopore

Isabela S. Dragomir,§ loana C. Bucataru,” Irina Schiopu,® and Tudor Luchian*
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conjugated DNA-PNA duplexes unzipping inside the a-hemolysin nanopore (a- : e

HL) are presented. We identified significant differences in the blockade currents, as - v Il

the applied voltage across the nanopore facilitated the duplex capture inside the %/ Wy #
nanopore’s vestibule against the constriction region, subsequent cDNA strand & -

insertion inside the nanopore’s f-barrel past the constriction site, its complete : EE—
unzip from the duplex, and translocation. We observed that inside the voltage- = | = L

biased nanopore, polyarginine-conjugated DNA-PNA duplexes dehybridize faster ass cONA-RPNA _/‘;.

than their DNA-PNA counterparts and proposed a model to describe the duplex : r)‘.'"pl o
unzipping. This study identifies key particularities of DNA-PNA duplex unzipping _#\" N I:L

as it takes place inside the nanopore and being preceded by entrapment in the & T

vestibule domain of the a-HL. Our results are a crucial step toward understanding : S T
the nucleic acids duplexes unzipping kinetics variability, in confined, variable

geometries.
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he nexus of understanding the intricate structure-to-

function determinism in biology and chemistry is
fundamentally linked to the ability of describing the behavior
of individual atomic or molecular constituents." To accurately
probe such details, crucial for biological processes such as
protein or nucleic acid (un)folding, DNA replication and RNA
transcription, nucleic acids—protein interactions, or molecular
recognition in general, single-molecule force spectroscopy
techniques such as optical tweezers,”” magnetic tweezers, "
atomic force spectroscop)f,5 single molecule fluorescence
resonance energy transfer,” and superresolution microscopy’
were employed.

Historically, the homoheptameric a-hemolysin® (a-HL)
protein came first as a time-efficient and cost-effective
approach, enabling single-molecule, protein nanopore-based
force spectroscopy (NES),”™"? and the approach encompasses
the following steps: (i) a charged multimeric molecule is
electrophoretically funneled toward the nanopore, through
interactions with the electrical potential difference applied
across the nanopore; (ii) once captured at the nanopore’s
mouth, the molecule is further attracted into the nanopore
inner region; (iii) provided that the molecule’s diameter is
larger than the nanopore diameter (at the nanopore’s entrance
or anywhere along its inner volume), the translocation process
across the nanopore will be halted; (iv) at the contact site
between the arrested molecule and the nanopore, the
electrophoretic bias applied on the molecule leads to the
emergence of an oppositely oriented mechanical force which,
in conjunction with the electric force, can split the multimeric
molecule. Crucially relevant for the suitability of the a-HL

© 2020 American Chemical Society

7 ACS Publications

nanopore in NSF-based investigations of various macro-
molecules, are its geometrical descriptors, including the
following:8 (i) the p-barrel stem complex, with an average
diameter of ~2 nm; (ii) the cap vestibule, with an entry
diameter of ~2.6 nm and a maximum diameter of ~4.6 nm;
(ili) a constricted region of ~1.4 nm in diameter, situated
nearly halfway through the 10 nm in length nanopore,
connecting the vestibule and stem (lumen) regions of the
nanopore. Thus, a properly polarized a-HL from an external
battery enables a B-form DNA-DNA duplex (diameter of ~2
nm) transport and accommodation inside the vestibule domain
of the nanopore, while the constriction region interrupts the
translocation process, leading eventually to the duplex unzip.
Most importantly, the entire unzipping process is accompanied
by clearly defined patterns of current blockades, as the duplex
and single-stranded DNAs (diameter of ~1 nm) occlude to
distinct extents and times the nanopore. This presents the
system with the direct ability to unravel the unzipping process
in real time, at the spatial and temporal resolutions provided by
the nanopore and the recording system.

The paradigm is uniquely rich in applications, as it not only
permits one to unravel the unzipping of double-stranded

Received: March 4, 2020
Accepted: May S, 2020
Published: May S, 2020
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Sequence-specific detection

of single-stranded DNA with a gold
nanoparticle-protein nanopore
approach

Loredana Mereuta>*’, Alina Asandei?*, Isabela S. Dragomir?, loana C. Bucataru?,
Jonggwan Park?, Chang Ho Seo?, Yoonkyung Park** & Tudor Luchian***

Fast, cheap and easy to use nucleic acids detection methods are crucial to mitigate adverse impacts
caused by various pathogens, and are essential in forensic investigations, food safety monitoring or
evolution of infectious diseases. We report here a method based on the a-hemolysin (a-HL) nanopore,
working in conjunction to unmodified citrate anion-coated gold nanoparticles (AuNPs), to detect
nanomolar concentrations of short single-stranded DNA sequences (ssDNA). The core idea was to use
charge neutral peptide nucleic acids (PNA) as hybridization probe for complementary target ssDNAs,
and monitor at the single-particle level the PNA-induced aggregation propensity AuNPs during PNA-
DNA duplexes formation, by recording ionic current blockades signature of AuNP-a-HL interactions.
This approach offers advantages including: (1) a simple to operate platform, producing clear-cut
readout signals based on distinct size differences of PNA-induced AuNPs aggregates, in relation to
the presence in solution of complementary ssDNAs to the PNA fragments (2) sensitive and selective
detection of target ssDNAs (3) specific ssDNA detection in the presence of interference DNA, without
sample labeling or signal amplification. The powerful synergy of protein nanopore-based nanoparticle
detection and specific PNA-DNA hybridization introduces a new strategy for nucleic acids biosensing
with short detection time and label-free operation.

Assay designs effective in diagnostic workflow for early detection of pathogen outbreaks, as the recently emerged
novel coronavirus disease 2019 (COVID-19), pose serious challenges even for specialized research or public
health laboratories, especially in low-income countries. Besides culture and colony counting, or immunological
investigations, hybridization assays built around polymerase chain reaction (PCR)-based strategies represent the
golden standard when it comes to quantification of disease-specific nucleic acids. The emergence of new tech-
nologies such as real time PCR, microfluidics, integrated rapid PCR systems, and massively parallel sequencing
devices, facilitated the introduction of new methods enabling effective disease detection. Comprehensive infor-
mation regarding pros and cons of these methods has been presented elsewhere'~. Despite successes, probing
the presence of target sequences carried by exogenous nucleic acids by traditional hybridization assays>®, suffers
from serious limitations generated by nonspecific amplification or hybridization, as well as costly infrastructure
and complex work. To mitigate such challenges, nanomaterials (e.g., quantum dots, carbon nanotubes) were
employed for fluorescence assays of nucleic acids’~'? while others demonstrated the ability of polyelectrolyte-
modified capacitive EIS sensors for the label-free detection of DNA hybridization in aqueous buffers'"'? or
silicon nanowire-based field-effect transistors'®. Single-molecule, fluorescence resonance energy transfer and
fluorescence correlation spectroscopy methods, were also used to detect duplex formation within or between
individual DNA strands'*'.

!Department of Physics, ‘Alexandru I. Cuza’ University, 700506 lasi, Romania. 2Sciences Department,
Interdisciplinary Research Institute, ‘Alexandru |. Cuza’ University, 700506 lasi, Romania. 3Department of
Bioinformatics, Kongju National University, Kongju 32588, Republic of Korea. “Department of Biomedical
Science and Research Center for Proteinaceous Materials (RCPM), Chosun University, Gwangju 61452, Republic
of Korea. °These authors contributed equally: Loredana Mereuta and Alina Asandei. ““email: loredana.mereuta@
vaic.ro; y_k_park@chosun.ac.kr; luchian@uaic.ro
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CONTRACT DE FINANTARE
GRANTURI PENTRU TINERI CERCETATORI

NR.4. 1030 2024

Finantare: Universitatea ”Alexandru Ioan Cuza” din Iasi
Denumirea Programului : Granturi de cercetare, denumite granturi UAIC
Valoarea contractului: 50,000 lei

Durata contractului: 24 luni

Nr. de pagini ale contractului: 10 pagini

Semnaturi:

Redtor, | {.O4 /. NG Decan/Director,
Prof.univ.dr. Tyd ADER:,  2\¢ CSII dr. Mihaela MO
; $ “)\% ) 7[(/,7
‘& A \~&‘
s‘@ SLEXAL L
, "y TERY
Director Economic si ResurseUmane;” Director grant,
Liliana Iftimia\ CSIII dr. Isabela-Stefania BUDACA-D

‘ BPy

Consilier 1/1ridic,
Adriana

Intre:
Universitatea “Alexandru Ioan Cuza” din Iasi (UAIC), cu sediul in Iagi cod postal 700506, Bulevardul
Carol I nr. 11, judet (sector) Iagi tel. 0232 201010 fax 0232 201382, cod unic de inregistrare -, cod fiscal
4701126, reprezentatd prin Rector, Prof.univ.dr. Tudorel TOADER si Director Economic si Resurse
Umane, Ec. Liliana Iftimia, in calitate de finantalor,

si

D-na Isabela-Stefania BUDACA-DRAGOMIR, cu urmitoarele date de identificare: CSIII in cadrul
Departamentului de Stiinfe Naturale si Stiinte ale Naturii, Institutul de Cercetdri Interdisciplinare ICI-
UAIC, domiciliat in Str. Holboca, nr. 2B, bl. C1, Sc. B, ap. 3, lasi, telefon: 07437835063, adresa de email:
isabela.dragomir@uaic.ro (functin ocupata  in cadrul Universititii “Alexandru  loan Cuza” din
Iasilfacultatealdepartamentul/adresaltelefon/adresa de email), in calitate de beneficiar al grantului,
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MINISTERUL EDUCATIEI SI CERCETARII
UNIVERSITATEA ,ALEXANDRU IOAN CUZA” din IASI
Bulevardul Carol I, nr. 11 /700506 - lasi
ROMANIA
Tel. 40232 201010 fax 40 232 201201 /201121
¢-mail rectorat@uaic.ro
htip://www.uaic.ro

CONTRACT INDIVIDUAL DE MUNCA
incheiat si nregistrat sub nr.12059/28-08-2020 in registrul general de eviden{a
a salariafilor sub numérul 5825

A. Partile contractului:

Angajator - UNIVERSITATEA ,,Alexandru Ioan Cuza” din IASI, cu sediul in Jasi, B-dul Carol 1
nr.11, cod fiscal 4701126, telefon 40 232 201010, reprezentatd legal prin Profuniv.dr. Tudorel
TOADER in calitate de Rector

s,

salariatul/(a) - DI/(D-na.) Dragomir Isabela-Stefania, CNP 2921220270031, cetitenia RO, tara de
provenien{d Roménia -U.E., domiciliat(d) in localitatea ROZNOV, str. TINERETULULbloc VILA L2,
ap. 7, judetul NEAMT, cod - posesor al actului de identitate B.IL/ C.I/Pasaport
seria NZ nr. 029044 eliberat(3) de SPCLEP ROZNOV la data de 28-12-2018, autorizatie de munci/permis
de sedere in scop de muncd seria - avdnd ca pregitire profesionali FACULTATEA DE FIZICA
UNIVERSITATEA "ALEXANDRU IOAN CUZA" IASI, am incheiat prezentul contract individual de
munca in baza dispozitiilor legale si ale contractului colectiv de munca convenit intre Rectoratul
Universititii ,.Alexandru loan Cuza” din lasi si Uniunea Sindicala UNIO in calitate de reprezentantd a
salariatilor si in urmétoarele conditii asupra carora am convenit:

B. Obiectul contractului:

desfasurarea, de citre angajat si sub autoritatea angajatorului, a activitatilor stabilite conform prezentului
contract si fisei postului, in conditiile stabilite conform prezentului contract individual de munca,
regulamentul de ordine interioard si proiectul intitulat “Detectia multipld si ultra-sensitiva a
fragmentelor scurte de acizi nucleici, utilizind nanoparticule de aur si nanopori proteici”, acronim
NANOSENSEDNA, PN-III-P1-1.1-TE-2019-0037 contract de finantare nr. TE 18/2020.

C. Durata contractului:

b) determinatd de 24 luni, pe perioada cuprinsd intre data 01-09-2020 si data de 31-08-2022 inclusiv,
salariatul/(a), Dragomir Isabela-Stefania - urméand si inceapd activitatea la data de 01-09-2020;

D. Locul de munci:

1. Activitatea se desfisoard la FACULTATEA DE FIZICA din sediul social, organizat al angajatorului
Universitatea ,,Alexandru Ioan Cuza” din lasi. '
2. In lipsa unui loc de munci fix salariatul va desfasura activitatea astfel:

E. Felul muncii:

Functia/meseria: ASISTENT DE CERCETARE STIINTIFICA (S)/ codul functiei 211103 conform
Clasificarii Ocupatiilor din Romania.

F. Atributiile postului:

Atributiile postului sunt prevazute in figa postului, anexa la Contractul Individual de Munca si in proiectul
intitulat “Detectia multipli si ultra-sensitivi a fragmentelor scurte de acizi nucleici, utilizind
nanoparticule de aur si nanopori proteici”, acronim NANOSENSEDNA, PN-III-P1-1.1-TE-2019-0037
contract de finantare nr. TE 18/2020.

F. (1) Criteriile de evaluare a activitatii profesionale a salariatului:

1. Cunostinte si experientd; 2. Complexitate, creativitate si diversitatea activitatilor; 3. Contacte si
comunicare; 4. Conditii de munci; 5. Incompatibilita{i si regimuri speciale; Suplimentar pentru functiile

de conducere: 6. Judecata si impactul deciziilor; 7. Influenta, coordonare §i supervizare.

1



MINISTERUL EDUCATIEI SI CERCETARII
UNIVERSITATEA WALEXANDRU IOAN CUZA" din IASI
Bulevardul Carol [, nr. 11/ 700506 - lasi
ROMANIA
Tel. 40232 201010/ 40 232 201121; fax 40 232 201201
c-mail rectorat@uaic.ro
hitp//www.uaic.ro

CONTRACT INDIVIDUAL DE MUNCA
inchciat si inregistrat sub nr. 12861 /27.01.202]
in registrul general de evidentd a salariafilor sub numdrul 5825

Angajator - UNIVERSITATEA “Alexandru Ioan Cuza” din IASI, cu sediul in Iasi, Bulevardul Carol
I, nr. 11, cod fiscal 4701 126, telefon 40 232 201010/ 40 232 201 121, reprezentatd legal prin Prof.univ.dr.
Tudorcel TOADER in calitate de Rector,

§i

?salariata - D-na. DRAGOMIR ISABELA-STEFANIA, domiciliata in localitatea Roznov, str.
Tineretului, nr. -, bloc Vila L2, scara -, etaj -, ap. 7, judeful Neamt, cod -, posesor al actului de identitate
B.1/ C.L/Pasaport seria NZ nr. 029044 eliberat(d) de SPCLEP ROZNOYV la data de 28.12.2018, CNP
2021220270031, cetdfenia RO, tara de provenien{a Roménia -U.E., autorizatie de muncad/permis de sedere
in scop de munci seria -, nr.-, din data de -, am incheiat prezentul contract individual de munca in baza
dispozitiilor legale i ale contractului colectiv de munci convenit intre Rectoratul Universitatii ,,Alexandru
Joan Cuza” din Jasi si Sindicatul UNIO in calitate de reprezentant al salariatilor si in urmatoarele conditii
asupra cirora am convenit:

B. Obiectul contractului:

Desfisurarea, de citre angajat §i sub autoritatea angajatorului, a activitatilor stabilite conform prezentului
contract si fisei postului, in condiiile stabilite conform prezentului contract individual de muncd s
Regulamentului Intern privind drepturile si obligaiile personalului si in Proiectul intitulat "Detecfia
multiplex, cu sensibilitate si selectivitate moleculard, a unor miRNAs relevante fiziologic, cu ajutorul unor
xeno acizi nucleici”, acronim RNANANODETECT, cod proiect PN-I11-P4-ID-PCE-2020-0011.

C. Durata contractului:
a) determinati, 35 luni, pe perioada cuprinsa intre data de 01.02.2021 i data de 31.12.2023 salanata
DRAGOMIR ISABELA-STEFANIA urmand sa inccapa activitatea la data de 01.02.2021;

D. Locul de munci:

1. Activitatea se desfasoard la FACULTATEA DE FIZICA din sediul social, organizat al angajatorulul
UI\AIIVERSITATEA ,,Alexandru Ioan Cuza” din IASI.

2. In lipsa unui loc de munci fix salariatul va desfasura activitatea astfel:-

E. Felul muncii:
Functia/meseria: ASISTENT DE CERCETARE STIINTIFICA (S) / codul functiei 211103 conform
Clasificarii Ocupatiilor din Romaénia.

F. Atributiile postului:

Atributiile postului sunt previzute in fisa postului , anexi la Contractul Individual de Munca §i in
Proiectul intitulat “Detecfia multiplex, cu sensibilitate si selectivitate moleculard, a unor miRNAs
relevante fiziologic, cu ajutorul unor xeno acizi nucleici”, acronim RNANANODETECT, cod proiect
PN-1II-P4-ID-PCE-2020-0011.

- F1. (1) Criteriile de evaluare a activitii{ii profesionale a salariatului:

a) cunostinfe profesionale si abilitati; b) calitatca, operativitatea si cficienta activitdjilor desfasurate;
c) perfectionarea pregitirii profesionale; d) capacitatea de a lucra in echipd; e) comunicare; f) disciplina,
g) rezistentd la stres si adaptabilitate; h) capacitatea de asumare a responsabilitafii; 1) integritate $1 etica
profesionala.
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MINISTERUL EDUCATIEI NATIONALE
UNIVERSITATEA "ALEXANDRU I0AN CUZA" IASI
Bulevardul Carol I, nr. 11 /700506 — Tasi, ROMANIA
Tel. 40 232 201010 fax 40 232 201201 / 201121
¢-mail rectorat@uaic.ro
http://www.uaic.ro

CONTRACT INDIVIDUAL DE MUNCA
incheiat §i inregistrat sub nr. 9577/10-07-2018 in registrul general de evidenta a salariatilor sub
numirul 5825

A. Pirtile contractului:

Angajator - UNIVERSITATEA "ALEXANDRU IOAN CUZA" IASI, cu sediul in lasi. B-dul Carol I
nr.11, cod fiscal 4701126, telefon 40 232 201010, reprezentatd legal prin prof. univ. dr. Mihaela
ONOFREI in calitate de Ordonator de Credite si,

Salariata — D-na Dragomir Isabela Stefania, CNP 2921220270031, cetajenia RO, tara de proveniemta
Roménia -U.E., domiciliatd in localitatea ROZNOV, str. TINERETULUI VILA L2.ap. 7. judetul
NEAMT, cod - posesor al actului de identitate B.I./C.I./Pasaport seria CI nr. 594029 eliberat(a) de
SPCLEP ROZNOV la data de 02-08-2011 eliberat(a) de SPCLEP IASI la data de 08-05-2015. autorizatie
de munca/permis de sedere in scop de munci seria _ avand ca pregitire profesionala FACULTATEA DE
FIZICA - UNIVERSITATEA "ALEXANDRU IOAN CUZA" din IASI,

am incheiat prezentul contract individual de munci in baza dispozitiilor legale si ale contractului colectiv
de munca convenit intre Rectoratul Universititii " Alexandru loan Cuza" Jasi si Uniunea Sindicala UNIO In
calitate de reprezentanti a salariatilor §i in urmatoarele condifii asupra carora am convenit:

B. Obiectul contractului:

desfasurarea, de citre angajat si sub autoritatea angajatorului, a activittilor stabilite conform prezentulul
contract si fisei postului, in condifiile stabilite conform prezentului contract individual de munca. a
regulamentului de ordine interioard i in cadrul proiectului complex de tip PCCDI cu titlul ,, Tehnologii
moleculare emergente bazate pe sisteme micro si nano-structurate cu aplicatii biomedicale®, cod: PN-
II-P1-1.2-PCCDI-2017-0010, acronim TehnoBioMed, contract de finantare nr. 74PCCDI/01.03.2018 -
Proiect component nr. 2: Dezvoltarea unor sisteme de transport si eliberare a unor molecule biologic
active bazate pe dendrimeri, cu aplicatii directe in domeniul biomedical si farmaceutic.

C. Durata contractului:
b) DETERMINATA de 25 luni si 17 zile, pe perioada cuprinsa intre data 15-07-2018 si data de 31-08-
2020 inclusiv, salariata Dragomir Isabela Stefania - urménd si Inceapa activitatea la data de 15-07-2018;

D. Locul de munci:

1. Activitatea se desfisoara la FACULTATEA DE FIZICA din sediul social, organizat al angajatorului
Universitatea "Alexandru loan Cuza" din Iasi.

2. In lipsa unui loc de munca fix salariatul va desfisura activitatea astfel:

E. Felul muncii:
Functia/meseria: DOCTORAND (S) (proiect component 2)/codul functiei 211101 conform Clasificérii
Ocupatiilor din Romania.

F. Atributiile postului:

Atributiile postului sunt prevazute in figa postului, anexi la Contractul Individual de Munci si In cadrul
proiectului complex de tip PCCDI cu titlul ,, Tehnologii moleculare emergente bazate pe sisteme micro si
nano-structurate cu aplicatii biomedicale*, cod: PN-II-P1-1.2-PCCDI-2017-0010, acronim
TehnoBioMed, contract de finantare nr. 74PCCDI/01.03.2018 — Proiect component nr. 2: Dezvoltarea

Page 1 of4.



Conferinta nationala a doctoranzilor din Consortiul
Universitaria pentru domeniile Matematica,
Informatica, Fizica CSDCU-MIF 2020

v @ Universitatea Alexandru loan Cuza din lasi
Scoala Doctoral3 de Fizica
Laboratorul de Biofizica Moleculara si Fizica Medicala

Studiul interactiunilor dintre molecule de interes
biologic si sisteme lipido-proteice model

7] &

Conducatorul stiintific:
prof. univ. dr. Tudor LUCHIAN
Comisia de indrumare:
Prof. dr. habil. Emilia Dorina CREANGA

Conf. univ. dr. Loredana MEREUTA
CS Il dr. Alina ASANDEI

Student doctorand:
ACS lsabela Stefania DRAGOMIR

lagi 2020

Vineri, 23 octombrie 2020
Comunicare invitata
09:00-09:30 Isabela Dragomir, Alina Asandei, Corina Ciobanasu, Irina §chiopu,
loana Bucataru, Tudor Luchian
Studiul interactiunilor dintre molecule de interes biologic $i sisteme lipido-proteice model
Comunicari ordinare
09:30-09:50 luliana-Mariana Vladisavlevici

Computational Study of Ultra-High Intensity Laser Pulse Interacting with Near-Critical Density

Plasmas

09:50-10:10 Andrei Racu, Marius §tef. Gabriel Buse, Irina Nicoard, Daniel Vizman

Synthesis and Optical Properties of Erbium Doped BaF2 and Y203 Materials
10:10-10:30 Dragos lustin Palade, Virgil Baran

Applications of Transport Models in the Study of Quantum Plasmas

10:30-10:45 Tudor-Alexandru Isdraila, Virgil Baran

Studiul Rezonantei Dipolare Pygmy in cadrul unor modele schematice cuantice
10:45-11:05 Pauzd
11:05-11:35 Bianca-Dumitrita Tatarcan, lonut Topala

Aplicatii ale tehnologiilor cu plasma la presiune atmosferica in agricultura modernd

11:35-11:50 Madalina Albu, lonut Topala

Tehnologii cu plasmé la presiune atmosfericd pentru inactivarea bacteriilor, virusurilor §i

biomoleculelor
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CNE 2020— 14-16 ime, 2020
Brasov, Romania

POSTER COMMUNICATIONS

National Online Conference of Biophysics 3 MINUTES PRESENTATION + 2 MINUTES QUESTIONS
15" June 2020
'CNB 2020' Chairs: Mikaela Moizezcu, Ioan Turcu
Code | Authors Title

Bragov, 14" — 16® June, 2020

Alodelling, bismolecular simulation: and computational biophyzics

TIP1 | DianaLan:s Roman Vasile Ostafe, Adnana | A Structural Biomformatics Study Concerning the

11:00 | Isvoran Chitosan Degradation by Lysozyme

TIP2 | Dumitra Popescn The Direct Effacts of a Closed Hypotonic

11:05 Emvironment on the Working of a Pulsatory
BOOK OF ABSTRACTS Liposome

TIP3 | Victor Gabrel U . VioletaL. Calin In Silice Mutation and Repurposmg of Membrane

11:18 | Tuder Savepel Transporters

Tip4 Alexandra Fareas, Tmrz Bmimagz-Tarmea, Molecular Models for Bactenal and Mammalian

11:15 | Lovant Janozi Membranes Used m Conguter-Aided Prediction

of New Antimucrobizl Peptides

I1Ps | Abna-Mana Petreseu , Gheorghe Ihiz, Vgl Mecham=m of Action of 32 Phosphines m a

11:20 | Paumescu QSAR Model

TIP6 | Georee Neenla, Mihaelz Bacalum Lorant Extendmg the RoMNBio Molecular Modellmg

11:25 | Janosy, Mihai Radu System Capactty for In Silico Investization of

AMP Actrvity on Membrane Modsls

Alembrane and cellular biophysies

T2P1 | Madilina Filip, Alecu Aurel Ciorzac, Adrana | Prediction of ADME-Tox Profiles and Side

11:30 | Isvoran Effects of Some Thetary Supplements Used for
Treating Ostecartlntis

TIP? | Demsaloana Voiculescn, Vasile Ostafe, Prediction of ADME-Tox Profiles of some

11:35 | Adnana Isvoran Artificial Sweeteners

T2P3 | Eoberta Stoica, Mihat Radu, Beatnce Mihzela | Modulation of ATP-Actmvated Calemim

11:40 | Radu Intracellular Sipnaling by Lipopolysaccharides in

Bram Microvascular Endothelial Cells

T2P4 | Cabn Mircea RBum, Octavian Cotrid, Adela Colocabization Analysis of Kirf.2 with the
11:45 | Bancry, Dameel Dumot Banem, Mihai Radn, | Accessory Subunsts Sw-1 and Sw-2m an.ﬁ}cal

Beatrice Mihaela Radu Microscopy Images of Dorsal Root Ganglia
Newrons
1205 | Melnda Danid, Arkadiusz Matwijezuk, Spectroelectrochemical Study of the Effects of
11:50 | Momicz Floreseu Pharmaceuticzl Compounds on Lipesomal
Systems

Bisnanstechnology, biosensors, biocompatibility and biomaterialz

I3P1 | Ioena Cezara Bucataru, Issbela Stefama Manopore-based Investization of PNA-DNA
11:35 | Dragomy, Iima Schiopn, Tudor Luchian Duplexes Unzmppmg Mechanizm
. 4 % . IiP) | Eoxanz-Cnstma Popescy, Mihar Straficme, Enhanced Intemalizng of Manoparticles
Transilvania Umversnty Press 12:00 | Dragos Mirea, Radu- Florin Andrei Cosmin | Following Ionizing Iradiztion Leads to Mitotic

Mustaciosu, Foxana Trusca, Bogdan Vasile, Catastrophe m Human Osteosarcoma Cells
Eraterma Andronescn, Mihan Radn Marlon
2020 R Veldwijk, Diana Savu

I2P% | Apcuta Thy Constantin Apetren Voltamperometne Sensors for Detection of the
12:05 Aming Acid Phenylalanme
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P7.4 Caria Stoia, Madalina Nistor, Dumitrita Polymeric microcapsules fortargeted and controlled delivery of
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F7.5 loana Cezara Bucataru, Loredana Mereuta, Frotein nanopore-based method for sequence specific detection of
Program of IC-ANMBES 2022 - Poster Alina Asandei, Isabala Dragomir, Tudor single-stranded DMA using gold nanoparticles and peptide nucleic
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P 7.6 Alexandru Stefan Chis, Stefania Danalancw,  Silver nanogrid substrates for accurate SERS analysis
Oana Maria Bire, Andrei Stefancu, Nicolae
Leopaold
PT.7 Adrian Pirnau, Mihaela Mic, Calin G Floare, Spectroscepic, calorimetric and molecular modeling approaches of

Maria Miclaus, Irina Kacse, Marianz Palage,

Mircea Bogdan, Bianca-Maria Tihduan
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Investigarea proprietatilor straturilor subtiri de carbon diamantat depuse prin
pulverizare magnetron in diverse regimuri

Gabriel Andrisan’, Vasile Tiron®, Alina Silvia Chiper!

Depunerea straturilor subtiri de carbon diamantat prin pulverizare magnetron este frecvent folosita
in industria constructoare de masini. Din necesitatea continua de a creste eficienta motoarelor, se
desfisoard numeroase studii care vizeaza atat imbunatatirea proprietitilor straturilor depuse, cat
si méarirea productivitatii prin cresterea ratei de depunere.

Proprietitile straturilor subtiri ce prezintd importanta in aplicatii si care au fostinvestigate in aceasta
lucrare sunt: rugozitatea, duritatea (i), modulul lui Young ( E), deformare elastica pana la rupere
(H [ E), rezistenta stratului la deformari plastice (17 / £%) si aderenta stratului depus (L)
Totodata, a fost masurata rata de depunere pentru doud valori ale presiunii gazului de lucru si patru
regimurile de alimentare a descarcarii magnetron investigate: curent continuu (DC), curent de
radiofrecventd (RF), impulsuri de mare putere (HiPIMS - High Power Impulse Magnetron Sputtering)
monopolare si bipolare.

in aplicatiile mentionate, este de dorit ca rezistenta la uzurd a stratului depus (evaluatd prinvalorile
lui H, H/E, H?/E*®si L) safie cit mai mare, iar rugozitatea cit mai micd pentru diminuarea
frecirii dintre piesele mobile ale motoarelor. Experimental, s-a observat cd straturile cu cele mai
bune proprietiti mecanice si tribologice s-au inregistrat in regimul HiPIMS, pentru presiunea de
0,5 Pa. La polul opus se afla straturile depuse in regimul RF. Aceste rezultate se coreleaza foarte
bine cu cele obtinute din analiz ratei de depunere.

Comportamentul peptidei antimicrobiene alameticina in interactiunea cu mem-
brane lipidice biomimetice

Adina-Georgiana Cimpanu', Isabela Stefania Budacd-Dragomir®, Tudor Luchian’

Sintetizate de un spectru larg de organisme (de la bacterii pina la mamifere), peptidele antimicro-
biene sunt cunoscute pentru efectele citotoxice pe care le induc la nivelul membranelor celulelor
bacteriene, virale si chiar tumorale, prin formarea unor nanopori transmembranari. O astfel de
peptida antimicrobiani este si alameticina, formata din 20 de aminoacizi, care induce formarea
unor cdide permeatie voltaj dependente in membranele lipidice.

Cu ajutorul tehnicii de electrofiziologie moleculard am studiat efectele induse de peptida asupra
bistraturilor lipidice. Din analiza stohastica a fluctuatiilor de curent ionic datorat aplicarii unei
diferente de potential de o parte si de alta a membranei am obtinut informatii despre starile
conductive ale bistratului lipidic, conductanta porilor de alameticina si aria sectiunii transversale a
nanoparilor.

Rezultatele obtinute demonstreazd modul de actiune a peptidei antimicrobiene alameticind prin
care aceasta luptd impotriva bacteriilor multi-rezistente la antibioticele conventionale, reprezen-
tind un potential semnificativ pentru a fi utilizat in tratamente clinice eficiente si cu cost mai
scazut.
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References:

[1] Loredana Mereuta, Asande1; A Ioan Andncioaer; Park, J. Park; Y Tudor Luchian;
Considerable slowdown of short DNA fragment translocation across a protein nanopore using
pH-induced generation of enthalpic traps inside the permeation pathway. 2023, Nanoscale,
15(36), 1475414763 https://doi.org/10.1039/d3nr03344a

P3-3. When Copper Ions Met ssDNA molecules: A Story at
Nanometric Level

Isabela Dragomir’. Irina Schiopu®, Loredana Mereuti®. Radu Oit3®, Alina Asandei®,
Tudor Luchian®
“Deparmment af Exact Sciences and Natural Sciences, The Institute of Interdisciplinary Research -
UATC, Tagi, Romania
*Faculty of Physics, “Alexandru Joan Cuza™ University of lagi, Romdnia
izabela.dragomiri@uaic.ro

Copper ions are involved in regular acfivities in human body such as cellular
respiration, neurotransmitter biosynthesis, immune system fesponse, energy
production and gene activation High levels or imbalance in copper metabolism can
cause infracellular toxicity and DNA damage, which is why copper is considered a
potential confributing factor in neurodegenerative disorders like Alzheimer’s and
Parkinson’s diseases.

In this study we investigate the conformational changes of a short single
stranded DNA sequence resulting from the interaction with Cu® ions using the alpha-
hemolysin (o-HL) nanopore. a high-resolution biosensor for amalyzing single-
molecule inferactions in real-time.

Our results demonstrate that Cu’™ leads to distinct and specific ionic current
fluctuations through the voltage-biased nanopore, associated with the capture of Cu™™-
DNA complexes. Our data align with previously published results argming that the
cationic copper first binds fo anionic phosphate groups of the DINA backbone and
subsecuently to the bases, especially to guanine. [1]

This sudy provides novel insights into the dynamics of metal-nucleic acid
interactions and showcases the potential of o-HL nanopore technology as a platform
for studying metal ion-DNA interactions with implications for biosensing.

Kevwords: nanopore; single-molecule detection; DNA; metal ions; conformational changes;
neurodegensrative disorders.

Acknowledgments: This work was supported by a grant of the "Alexandr Ioan Cuza”
University of Tasi, within the Research Grants program, Grant UAIC, code GI-UAIC-2023-
01 and was conducted in a facility hosted by the Laboratory of Molecular Biophysics and
Medical Physics, Faculty of Physics, "Alexandm Joan Cuza™ University, Iasi.

Eeferences:
[1] Govindaraju M. et al.; Journal of Pharmaceutical Analysis. 2013, 3(3), 354-359.
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P14 Mihaela Mic, Adrian Pimau, Ioana Grosu, Systematic study of the conjugation of
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DNA Structure
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P23 Mana O. Miclius, Ioana Georgeta Grosu, Development and Characterization of
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10:00-10:05

10:05-10:10

Miercuri, 25 octombrie 2023

Alocutiuni

10:00-10:10

Cuvint de deschidere - Prof. Univ. Dr. Tudorel TOADER, Rector
al Umiversitatu  Alexandru Ioan Cuza™ din Iasi

Cuvint de deschidere - Prof. Univ. Dr. Ionel MANGALAGIU,
Prorector pentru programe de cercetare stunfificd s1 transfer de

cunostinte

Sesiuni de prezentare

SESIUNEA I - Prezentarea activitatilor derulate si a rezultatelor obtinute in

cadrul proiectelor de cercetare, moderator CS II dr. Mihaela MOCANU

10:10-10:25

10:25-10:40

10:40-10:55

CS III dr. Budaci-Dragomir Isabela Stefania, Departamentul de
Stunte Exacte s1 Stunte ale Naturii- Teme de cercetare studiate in
cadrul Grupului de Biofizica Moleculara;

CS II dr. Andreea-Madalina Ungureanu, Departamentul de
Stunte Socio-Umane- Primele dictionare bilingve romdnesti
{secolul al XVII- lea). Corpus digital prelucrat si aliniat”;

CS III dr. Alexandru Strugariu, Departamentul de Stunte Exacte
s1 Stunfe ale Naturu — _Semmnificafia ecologica si evolutivd a
polimorfismului  cromatic la  seipi: tipare globale si

populationale”;
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Madalina Cocea

Stiinta, simplu - comunicarea
stiintei pe intelesul tuturor
(fata in fata)

24.05.2023, 16:00

SERVICIUL PENTRU CONSILIERE
STUDENTL, | CARIERA
ORIENTARE N CARIERA, - )
UNIVERSITATEA INSERTIE PROFESIONALA SI ANYIRIEY
+ALEXANDRU IOAN CUZA“ ALUMNI ALUMNI
din I1AS

e Stiinta si Comunicare =
+# Favorite - 17 mai 2023 @

Cum vorbesti simplu despre stiinta si ce te faci

cand te blochezi intr-o prezentare?

Stiinta simplu este un workshop gratuit pentru
comunitatea Universitatea .Alexandru loan
Cuza" din lasi - studenti si tineri cercetatori.

Despre ce vorbim impreuna:

4 de ce sa faci efortul de a-ti explica cercetarea
pe intelesul unor habarnisti &

4 ce structurd de prezentare este cea mai
potrivita pentru subiectul ales (&

4% cum gestionezi emotiile din timpul prezentani
@ - alaturi de un invitat special, Isabela Budaca-
Dragomir, cercetator, finalistd Games of Science.
Isabela a trecut printr-un astfel de moment si va
impaértdsi cu participantii ce s-a intdmplat "dupa”

Daca te intereseazd te poti inscrie aici:
https://bit.ly/TrainingSSA Vezi mai putin
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