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COLLABORATION WITH RESEARCH GROUPS AND UNIVERSITY DEPARTMENTS: 
BSL3/BSL4 TRAINING AND RESEARCH, RESULTS AND PERSPECTIVES 
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IMPORTANCE OF THE ACCESS OF BSL3 AND BSL4 FACILITY FOR RESEARCHERS

TISSUE

MIMICKING AND

IN VIVO MODELS

HISTOLOGY

INTERNALIZATION

INTRACELLULAR FATE

AND LOCALIZATION

DRUG AND VACCINE CANDIDATES

DIAGNOSTICS

DESIGN AND SYNTHESIS DRUG TARGETING

DIAGNOSTICS

VACCINES

CHEMICAL

AND 

STRUCTURAL 

CHARACTERISATION

IN VITRO

CHARACTERISATION

SELECTIVITY STUDIES

DRUG/
LABEL LINKER

CANDIDATES

LINKER

ANTIMICROBIAL RESEARCH TOPICS

PROOF OF CONCEPT

CARRIERS

ASSAY PLATFORMS
ANTIMICROBIAL

ACTIVITY ASSAYS

BSL2
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BSL3 AND BSL4 FACILITIES, NATIONAL BIOSAFETY LABORATORY - NATIONAL PUBLIC HEALTH 
CENTER, BUDAPEST
NEW IN VITRO AND IN VIVO ASSAY PLATFORMS FOR COLLABORATING RESEARCHERS

Zoltán KIS

Bernadett PÁLYI

Judit HENCZKÓ
Nóra MAGYAR
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TRAINING IN NATIONAL BIOSAFETY LABORATORY, NATIONAL PUBLIC HEALTH 

CENTER, BUDAPEST
TRAINING ELEMENTS

BIOSAFETY PROFESSIONALS

STANDARDIZED TRAINING WORKFLOW 
AND METHODOLOGY FOR PERSONNELS 
WORKING IN HIGH-CONTAINMENT 
LABORATORIES

- key concepts and knowledge 
- technical competence 
- building a culture of risk assessment-based
safety through competency training 
- enhance understanding and recognition of 
potential biological hazards 
- methods for controlling these hazards

EXAMS TO GET CERTIFICATE

BIOSAFETY AND BIOSECURITY

REQUIREMENTS
ADVANCED CELL CULTURE 

AND IN VITRO ASSAYS SKILLS
FELASA CERTIFICATE 

(OPTIONAL, IN VIVO STUDIES)
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PARTICIPANTS IN THE COLLABORATION WITH NBL OF NPHC THE BEGINNING....

RESEARCH GROUP OF PEPTIDE CHEMISTRY

EÖTVÖS LORÁND RESEARCH NETWORK (ELKH)

INSTITUTE OF CHEMISTRY, EÖTVÖS LORÁND UNIVERSITY

DEPARTMENT OF LABORATORY ANIMAL SCIENCE AND ANIMAL PROTECTION

DEPARTMENT OF PATHOLOGY

UNIVERSITY OF VETERINARY MEDICINE, BUAPEST

Kinga FODOR, Gyula BALKA

LABORATORY OF INTERFACES AND NANOSTRUCTURES

INSTITUTE OF CHEMISTRY, EÖTVÖS LORÁND UNIVERSITY, BUDAPEST

Éva KISS, Ágnes ÁBRAHÁM, Gergő GYULAI

NATIONAL KORÁNYI INSTITUTE OF PULMONOLOGY, BUDAPEST

Eleonóra SZABÓ, Zsuzsanna SENONER, Sándor DÁVID
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(3) LIGANDS FOR CELL 
SURFACE ADHESIVE PROTEINS

(1) CELL PENETRATING 
ANTIMICROBIAL PEPTIDES

(2) RECEPTOR SPECIFIC 
PEPTIDES

(4) TANDEM PEPTIDES
WITH COMBINED SEQUENCES

CARRIER PEPTIDE LINKER
DRUG

ACTIVE COMPOUND

HOST CELL SPECIFIC TARGETING OF INTRACELLULAR PATHOGENS 

Carrier

Active

compound

BIOCONJUGATES AND 
NANOFORMULATED

SYSTEMS



No penetration,
Small internalization rate

Drug „exported”
before it reaches 

target (STR, INH, ETB)

H+

H+H+

H+H+ H+

Low pH
renders drug
inactive (STR)

Anaerob conditions lead to
dormant/non-replicating state

Drugs that block metabolic 
processes have no effect

Alteration of enzymes
prevents conversion 

to active form
(INH, PZA)

Mutation in DNA
repair genes lead to 

resistance

Beena, Rawat DS. Med Res Rev. 2013, 33 (4), 693-764.
Gomez JE, McKinney JD. M. Tuberculosis (Edinb). 2004;84(1-2):29-44. Review. 

MYCOBACTERIUM TUBERCULOSIS PERSISTENCE, LATENCY, RESISTANCE

Alteration of target protein structure
prevent drug recognition

(RIF, ETB, STR etc.)

RNS polimerase             

DNS



INTRACELLULAR ASSAY DEVELOPMENT             ACTIVITY OF NEW COMPOUNDS
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INFECTION, MTB H37RV (1:10); MONOMAC6 CELLS

INTRACELLULAR 
NON-REPLICATING BACTERIA

culturing; 
LJ

(4-8 weeks)

cell lysis, SDS
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Horváti K, Frontiers in Immunology (2021) DOI=10.3389/fimmu.2021.750496
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INTRAPERITONEAL (IP) ROUTE

TO TEST THE LONG-TERM ACTIVITY OF NOVEL ANTITUBERCULOTI AND VACCINE CANDIDATES.

SLOW PROGRESSING AND SYSTEMIC DISEASE FOR PROLONGED SETUP

Horváti K, Frontiers in Immunology (2021) DOI=10.3389/fimmu.2021.750496
Horváti K et. al. Vaccines (Basel). 2019; 7(3):101.
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SpleenLung

Improved intracellular killing efficacy was measured
for the INH-PEPTIDE conjugate compared to free INH

IN VIVO NEW FORMULATION

IN VIVO ACTIVITY OF NEW COMPOUNDS ON BALB/C MURINE MODEL 

Horváti K, Frontiers in Immunology (2021) DOI=10.3389/fimmu.2021.750496
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Treatment: 10-times, per os administration in 
100 μl PBS
• Control
• INH group: 20 mg/kg bw
• PLGA (TB1627) group: 2.5 mg/kg bw
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Immunisation: 50 μg peptide content / 
100 μl PBS, sc. / per os administration
• Control (PBS, sc)
• PLGA [vacc], sc
• PLGA [vacc], per os

Horváti K et. al. Vaccines (Basel). 2019; 7(3):101.



SLOW PROGRESSING IN VIVO MURINE MODEL

EXPERIMENTAL DESIGN AND VALIDATION 
TO EVALUATE VACCINE 

AND TREATMENT EFFICACY

Prague, 2019
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NEW MEMBERS IN THE COLLABORATION WITH NBL OF NPHC

INSTITUTE OF MEDICAL MICROBIOLOGY

SEMMELWEIS UNIVERSITY, BUDAPEST

Orsolya DOBAY, Andrea HORVÁTH, Katalin KRISTÓF

DEPARTMENT OF PLANT ANATOMY, INSTITUTE OF BIOLOGY, 

EÖTVÖS UNIVERSITY

Gábor M. KOVÁCS, Imre BOLDIZSÁR, Ildikó IMREFI, 

Péter BEREK-NAGY, Sándor CSÍKOS, Dóra VARGA

DEPARTMENT OF BIOLOGICAL PHYSICS, INSTITUTE OF PHYSICS, 

EÖTVÖS UNIVERSITY

András CZIRÓK, Előd MÉHES, Júlia TÁRNOKI-ZÁCH 

DR. JARMILA VINŠOVÁ

DR. MA RTIN KRÁTKÝ

VÁCLAV PFLÉGR



INHIBITION OF VIRUS INTERNALIZATION

RECEPTOR 
BLOCKING

INTRACELLULAR 
TRAFFICKING

ENDOSOMAL pH

RELEASE OF VIRAL 
GENOM

MEMBRANE FUSION

INHIBITION OF
POSTTRANSLATIONAL 

MODIFICATIONS AND ASSEMBLY 

INHIBITION OF VIRUS BINDING

CHLOROQUINE CHLOROQUINE-OH

TRANSCRIPTION

INHIBITION OF VACUOLUM FORMATION
AND VIRUS EXOCYTOSIS

STRUCTURAL PROTEINS

IN VITRO ASSAY
AND WORKFLOW

STABILE AND REPRUDUCABLE
HOST CELL MODELL

CPE

NEW TOPICS IN THE COLLABORATION WITH NBL OF NPHC        SARS-CoV-2



IDENTIFICATION AND AUTHENTIFICTION

CULTURING BIOACTIVITY-GUIDED INNOVATIVE EXTRACTION METHOD

ACTIVE COMPONENT ISOLATION USING PREPARATIVE HPLC METHOD

PLANT COLLECTIONS
VARIOUS TISSUES OF SPECIES

FUNGI, ENDOPHYTIC FUNGI
STRAIN COLLECTIONS

OPTIMIZED SOURCE
BASED ON 

TISSUE SPECIFIC 
ACCUMULATION

D
R

U
G

 D
IS

C
O

V
ER

Y

IDENTIFICATION OF INDIVIDUAL BIOACTIVE COMPOUNDS USING HRMS/MS, NMR
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EXTRACT LIBRARIES FOR TARGET BASED BIOASSAYS

BIOACTIVE COMPOUND 
LIBRARIES

HIGH THROUGHPUT SCREENING

CELLULAR UPTAKE 
AND BIODISTRIBUTION STUDIES
IN VITRO AND IN VIVO MODEL

MEDICINAL CHEMISTRY/ COMBINATORICAL 
CHEMISTRY APPROACHES

LEAD COMPOUNDS

DRUG CANDIDATES 15
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MeOH extract, HPLC-UV chromatogram (ʎ=230-600 nm) 

1-4: isolated, identified compounds
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ISOLATION AND IDENTIFICATION OF FUNGI METABOLITES

CULTURE „B”

MeOH extract, HPLC-UV chromatogram (ʎ=230-600 nm) 

5-8: isolated, identified compounds



ANTIVIRÁLIS LIGNÁNOK LEN FAJOKBÓL

MeOH extract (A) in acidic conditions (B) HPLC-UV chromatogram (ʎ=230-600 nm) 

N10Fr1 – N10Fr4: isolated, identified compounds
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NEW COMPOUNDS

ISOLATION AND IDENTIFICATION OF LIGNANS FROM LINUM SP. 

Berek-Nagy PJ, et. al. Phytochemistry. 2021;190:112851. doi: 10.1016/j.phytochem.2021.112851. 
Zürn M, et. al. Int J Mol Sci. 2021; 22(8):3880.



SEEDING

VERO E6

DRUG CANDIDATES

PRETREATMENT

VIRUS INFECTION DRUG CANDIDATES

TREATMENT 48 HOURS 5 DAYS

ANTIVIRAL ASSAY AND WORKFLOW
IN VITRO

SELECTIVITY STUDIES
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EFFECTIVITY AND NO CYTOTOXICITY ON HOST MODEL VERO E6 CULTURES

concentration (µM) concentration (µM)

ANTIVIRAL ACTIVITY OF THE NEW NATURAL COMPOUNDS
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TISSUE MIMICKING SPHEROID SYSTEMS FOR PENETRATION AND INFECTION STUDIES

200 µm

MONITORING THE SHPEROIDS

Baranyai Z, J Med Chem. 64(6):2982 (2021)
Horváth L, Eur J Pharm Biopharm (2021) UNDER REVISION
Horváti K, Frontiers in Immunology (2021) DOI=10.3389/fimmu.2021.750496
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OLYMPUS CKX41

OLYMPUS CKX41

TISSUE MIMICKING SPHEROID SYSTEMS ARE SUITABLE FOR BSL2, BSL3 AND BSL4 
LABORATORIES

Baranyai Z, J Med Chem. 64(6):2982 (2021) Horváti K, Frontiers in Immunology (2021) 
DOI=10.3389/fimmu.2021.750496
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VERO E6 1ST DAY 2ND DAY

VERO E6 1ST DAY

2ND DAY

PRODUCTION
INFECTION

TREATMENT
NEUTRALIZATION, FIXATION

TISSUE MIMICKING SPHEROID SYSTEMS’ MONITORING IS POSSIBLE IN BSL2, BSL3 AND BSL4 
LABORATORIES



TISSUE MIMICKING SPHEROID SYSTEMS’ TREATMENT IS POSSIBLE IN BSL2, BSL3 AND BSL4 
LABORATORIES

Baranyai Z, J Med Chem. 64(6):2982 (2021)
Horváth L, Eur J Pharm Biopharm (2021) UNDER REVISION
Horváti K, Frontiers in Immunology (2021) DOI=10.3389/fimmu.2021.750496



HISTOLOGY STUDIES OF SPHEROID SAMPLES AFTER DIFFERENT TREATMENTS

26



HISTOLOGY STUDIES OF SPHEROID SAMPLES AFTER DIFFERENT TREATMENTS



ALVEOLAR AND BRONCHIAL BARRIER MODELS: SUBMERGED, COCULTURE AND NONCONTACT 
TRANSWELL SYSTEMS

H838 OR CALU-1

TREATMENT ON THE 7TH DAY
Horváth L, Eur J Pharm Biopharm (2021), UNDER REVISION
Horváti K, Frontiers in Immunology (2021) DOI=10.3389/fimmu.2021.750496

50 μm



0.4 μm pore size

H838

E

β-catenin

Calcein

NucBlue

MONITORING THE TRANSWELL SYSTEM
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PENETRATION PROFILE OF A CARRIER PEPTIDE ON THE ALVEOLAR INTERFACE MODEL     

Horváth L, Eur J Pharm Biopharm (2021), UNDER REVISION
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TRANSEPITHELIAL/TRANSENDOTHELIAL ELECTRICAL RESISTANCE (TEER) MEASUREMENTS

3D PRINTED CONSTRUCTS 

AND POSITIONED 

ELECTRODES; 24 WELL 

PLATE AND TRANSWELL 

INSERTS

THE MEASUREMENT OF TEER ACROSS A CELLULAR MONOLAYER
IS A RAPID, NON-INVASIVE METHOD 

FOR QUANTIFYING BARRIER CELL LAYER INTEGRITY
NO NEED FOR FLUORESCENT LABELING



MEGJELENT KÖZLEMÉNY   
IF = 4.65 Q1 (Mol. Biol.; Medicine; Org.Chem)

COLLABORATOR GROUPS AND DEPARTMENTS WORKING WITH NBL OF NPHC 

AND THE NUMBER OF MEMBERS WILL INCREASE....
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NEW MEMBERS: 

NANOBIOSENSORICS RESEARCH GROUP
Róbert HORVÁTH, Beáta Péter, Inna SZÉKÁCS ...

Research Centre for Natural Sciences 
(TTK Természettudományi Kutatóközpont)
Ákos BABITZKY, GERGŐ KOHUT, Tamás BEKE-SOMFAI

NEWEST PUBLICATIONS



András CZIRÓK, Előd MÉHES, Júlia TÁRNOKI-ZÁCH 
EÖTVÖS LORÁND UNIVERSITY, INSTITUTE OF PHYSICS
DEPARTMENT OF BIOLOGICAL PHYSICS

Gábor M. KOVÁCS, Imre BOLDIZSÁR, Ildikó IMREFI, 

Péter BEREK-NAGY, Sándor CSÍKOS, Dóra VARGA

EÖTVÖS LORÁND UNIVERSITY, INSTITUTE OF BIOLOGY 

DEPARTMENT OF PLANT ANATOMY

Kinga FODOR, Gyula BALKA, Renáta POP

UNIVERSITY OF VETERINARY MEDICINE
Éva KISS, Ágnes ÁBRAHÁM, 
Gergő GYULAI
LABORATORY OF INTERFACES 
AND NANOSTRUCTURES,
INSTITUTE OF CHEMISTRY, 
EÖTVÖS LORÁND UNIVERSITY

DR. JARMILA VINŠOVÁ

DR. MARTIN KRÁTKÝ

VÁCLAV PFLÉGR

Zoltán KIS, Bernadett PÁLYI, Judit HENCZKÓ, Nóra MAGYAR

NATIONAL BIOSAFETY LABORATORY, NATIONAL PUBLIC HEALTH 

CENCERKata HORVÁTI, Ildikó SZABÓ, Szilvia BŐSZE
Lilla HORVÁTH, Laura LABODA, Levente LAKATOS, Bence STIPSICZ 
RESEARCH GROUP OF PEPTIDE CHEMISTRY, EÖTVÖS LORÁND RESEARCH NETWORK

Eleonóra SZABÓ, Zsuzsanna SENONER, 
Sándor DÁVID
NATIONAL KORÁNYI INSTITUTE OF PULMONOLOGY

PARTICIPANTS AND AFFILIATIONS
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