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Doctoral study program: Biomedical Sciences

Form: doctoral combined

Department: Department of Histology and Embryology
Supervisor: Assoc. prof. Dr. Irena Koutna, Ph.D.

Ph.D. position:
Translational Development of Artificial Skin Constructs: Establishing Quality Control Systems for
Preclinical and Clinical Application

Annotation:

This Ph.D. thesis will focuses on the translation of artificial skin research into preclinical and clinical
stages, with special emphasis on establishing a robust system of quality control. The research integrates
advanced biomaterial engineering with cellular and molecular approaches to develop skin substitutes that
meet safety, efficacy, and regulatory requirements. A comprehensive quality control framework will be
implemented, combining histological and immunohistochemical analyses with molecular biology
methods to assess cell integration, differentiation, vascularization, and barrier functionality. Preclinical
evaluation will involve relevant animal models to validate wound healing capacity, biocompatibility, and
long-term stability of the constructs. The study also addresses GMP-compliant production and regulatory
classification of artificial skin as an advanced therapy medicinal product (ATMP). The ultimate aim is to
deliver a validated translational platform that bridges laboratory innovation with clinical trial readiness,
providing new therapeutic opportunities for patients with severe skin damage and burns.

Funding of the research:

For combined study programs, it is not mandatory.
Information on funding PGS positions:

For combined study programs, it is not mandatory.

Requirements for the student according to the Doctoral Board:

The student's minimum publication activity within the course of study is one first-author publication with
an IF value above the median in the field or 2 first-author publications in journals with an IF value in the
3rd quartile in the field (Q3). A condition for successful completion of the studies is also a foreign
internship of at least 1 month, which is an inseparable part of the studies. As part of their studies, students
will also participate in the teaching.

Information about supervisor:
Publication activity (last 5 years):

Porous silica-doped calcium phosphate scaffolds prepared via in-situ foaming method, Viragova ES. ; Novotna, L; ....; Castkova
K3
Volume50Issue2l; Page41215-41227 PartA; DOI 10.1016/j.ceramint. 2024.07.433; CERAMICS INTERNATIONAL

Integrative CUT&Tag-RNA-Seq analysis of histone variant macroH2A1-dependent orchestration of human induced pluripotent
stem cell reprogramming, Giallongo, S; Rehakova, D; (...); Vinciguerra,M; Oct 2023, 1750-1911, 10.2217/epi-2023-0267,
EPIGENOMICS

Truncated vitronectin with E-cadherin enables the xeno-free derivation of human embryonic stem cells, Souralova, T; Hulinova,
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DO0I10.1038/541598-023-42236-5 SCIENTIFIC REPORTS

The contribution of donated human embryos suitable for the production of embryonic stem cells to increase the quality of life:
Selection and preparation of embryos in the Czech Republic; Ventruba, T; Ventruba, P; (...); Hampl, A, Feb 2023 (Early Access)
, ADVANCES IN CLINICAL AND EXPERIMENTAL MEDICINE DOI10.17219/acem/158777

Irradiation potentiates p53 phosphorylation and p53 binding to the promoter and coding region of the TP53 gene, Legartova, S;
Fagherazzi, P; (...); Bartova, E; BIOCHIMIE, JAN 2023, Volume204,Page154-168
DOI10.1016/j.hiochi.2022.09.013

The Manufacture of Xeno- and Feeder-Free Clinical-Grade Human Embryonic Stem Cell Lines: First Step for Cell Therapy,
Souralova, T; Rehakova, D; (..); Koutna, 1, Volume23,issue20,Article Number12500, DOI10.3390/ijms232012500,
PublishedOCT 2022 INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES

Macroporous bioceramic scaffolds based on tricalcium phosphates reinforced with silica: microstructural, mechanical, and
biological evaluation
Novotna, L; Chlup, Z; (...); Cihlar, J Mar 2022 (Early Access) | JOURNAL OF ASIAN CERAMIC SOCIETIES

Histone Variant macroH2A1.1 Enhances Nonhomologous End Joining-dependent DNA Double-strand-break Repair and
Reprogramming Efficiency of Human iPSCs
Giallongo, S; Rehakova, D; (...); Vinciguerra, MMar 3 2022 | STEM CELLS 40 (1), pp.35-48

Xeno- and feeder-free derivation of two sex-discordant sibling lines of human embryonic stem cells
Souralova, T; Holubcova, Z; (...); Koutna, |
Dec 2021 | Oct 2021 (Early Access) | STEM CELL RESEARCH 57

Cryopreserved buffy-coat-derived platelets reconstituted in platelet additive solution: A safe and available product with sufficient
haemostatic effectiveness
Lejdarova, H; Pacasova, R; (...); Dolecek, M

CAR T-Cell Production Using Nonviral Approaches
By: Lukjanov, Viktor; Koutna, Irena; Simara, Pavel
JOURNAL OF IMMUNOLOGY RESEARCH Volume: 2021  Article Number: 6644685 Published: MAR 27 2021

Aspects of embryo selection and their preparation for the formation of human embryonic stem cells intended for human therapy
By: Ventruba, P.; Zakova, J.; Jeseta, M.; et al.
CESKA GYNEKOLOGIE-CZECH GYNAECOLOGY Volume: 86 Issue: 1 Pages: 5-10 Published:

T-Cell Activation: Post-Infection Diagnostic Tool for COVID-19
Simara, P; Tesarova, L; (...); Koutna, |
2021 | FOLIA BIOLOGICA 67 (1) , pp.16-27

Endothelial Progenitor Cells Produced From Human Pluripotent Stem Cells by a Synergistic Combination of Cytokines, Small
Compounds, and Serum-Free Medium; Farkas, S; Simara, P; (...); Koutna, I; Volume8
D0I110.3389/fcell.2020.00309; FRONTIERS IN CELL AND DEVELOPMENTAL BIOLOGY

Umbilical Cord-Derived Mesenchymal Stem Cells Are Able to Use bFGF Treatment and Represent a Superb Tool for
Immunosuppressive Clinical Applications; By: Tesarova, Lenka; Jaresova, Klara; Simara, Pavel; et al. Volume: 21  Issue: 15
Article Number: 5366 Published: AUG 2020

INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES

Redox and Epigenetics in Human Pluripotent Stem Cells Differentiation By: Giallongo, Sebastiano; Rehakova, Daniela; Raffaele,
Marco; et al. ANTIOXIDANTS & REDOX SIGNALING Volume: 34 Issue: 4 Pages: 335-349 Published: FEB 1 2021Early
Access: JUL 2020

Clinical-Grade Human Pluripotent Stem Cells for Cell Therapy: Characterization Strategy;By: Rehakova, Daniela; Souralova,
Tereza; Koutna, Irena;INTERNATIONAL JOURNAL OF MOLECULAR SCIENCES Volume: 21 Issue: 7 Article Number:
2435 Published: APR 2020

Ongoing grants:
o NU22-08-00454 - Cell-mediated multi-layered 4th generation biomimetic scaffold for single-
step total skin substitute: from laboratory to clinical application
o NU22-08-00629 - Development towards therapy of macular degeneration of retina by derivatives
of human pluripotent stem cells
e ATCZ00083 - Austrian-Czech Union of Regenerative Medicine for Acute and Chronic Wounds
(ACCURE)
e (Z.02.01.01/00/23_015/0008194 CZECRIN_PHARMTECH
e LX22NPO5107 National institute for Neurological Research
International cooperations:
e Mayo, USA, CENTER FOR REGENERATIVE MEDICINE, USA
e Johannes Kepler University Linz, AT
e The Institute of Genetic Medicine, Newcastle, UK
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https://www.webofscience.com/wos/author/record/39095736
https://www.webofscience.com/wos/author/record/2125630
https://www.webofscience.com/wos/author/record/30335703

e Hannover Medical School, Leibniz Research Laboratories for Biotechnology and Artificial
Organs (LEBAO), D

e The Stem Cell Banking Initiative (ISCBI), co-ordinated by the UK Stem Cell Bank, UK

e The Centre for Regenerative Medicine, The University of Edinburgh, UK

List of successful graduates (Ph.D.):
Mgr. Pavel Simara Ph.D

Magr. Stanislav Stejskal Ph.D.

Mgr. Zdenék Rucka Ph.D.

Mgr. Lenka Tesatova Ph.D.

Mgr. Barbora Salingova Ph.D.

Mgr. Simon Farkas Ph.D.

Mgr. Teresa Souralova Ph.D.

3/3



