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3. Informacja o dotychczasowym zatrudnieniu w jednostkach 
naukowych

2020 obecnie adiunkt

2016 obecnie adiunkt w Pracowni Genetyki i Fizjologii Mycobacterium, Instytut 

wymiar etatu

2014 asystent naukowy Mycobacterium, w 

Narodowy Medical Research 

Council National Institute for Medical Research, Instytut Francisa 

Cricka), w Londynie, w Wielkiej Brytanii,

czerwiec)

oddelegowany z Instytutu Biochemii i Biofizyki Polskiej Akademii 

2014 - 2016 biolog w Pracowni Biologii RNA i Genomiki Funkcjonalnej, Instytut 

Biochemii i Biofizyki Polskiej Akademii Nauk, w Warszawie, urlop 

2010 - 2013 asystent w Pracowni Biologii RNA i Genomiki Funkcjonalnej, 

Instytut Biochemii i Biofizyki Polskiej Akademii Nauk, w 

Warszawie,

2007 - 2010 asystent naukowy w Centrum Nauk o Zdrowiu Uniwersytetu 

The University of Texas, Health Science 

Center at Tyler), Tyler, Teksas, USA.
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Dziadek J, Young D, Dziembowski A#. Proteomic and transcriptomic experiments 

reveal an essential role of RNA degradosome complexes in shaping the transcriptome 

of Mycobacterium tuberculosis Nucleic Acids Research. 2019 Apr 8. pii: gkz251. doi: 

10.1093/nar/gkz251. IF2019=11.502; MEiN2023=200

Jestem pierwszym i korespon m autorem tej pracy. 

mojego zatrudnienia w Instytucie Biochemii i Biofizyki PAN w Warszawie, 

wy

,

samodzielnie 

i manuskryptu. 

przygotowaniu odpowiedzi na recenzje 

publicznych

bazach danych transkryptomicznych i proteomicznych.

2. *, Brissett NC, Bianchi J, Brzostek A, Korycka-

Dziadek J, Doherty AJ#. DNA Ligase C and Prim-PolC participate in base excision 

repair in mycobacteria . Nature Communications. 2017 Nov 1;8(1):1251. 

doi:10.1038/s41467-017-01365-y. IF2017=12.353; MEiN2023=200

=17;

Prof. Aidana Doherty, podczas 2-
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Identification of protein partners in mycobacteria using a single-step affinity 

purification method . PLoS One. 2014 Mar. doi:10.1371/journal.pone.0091380. 

IF2014=3.234; MEiN2023=140 ;
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ilustracyjnego oraz istotnych Razem z dr hab. 

Laubitzem o

talnymi.

4. Plocinski P*, Martinez L, Sarva K, Plocinska R, Madiraju M, Rajagopalan M#. 

Mycobacterium tuberculosis CwsA overproduction modulates cell division and cell 

wall synthesis . Tuberculosis (Edinb). 2013 Dec;93 Suppl:S21-7. doi: 

10.1016/S1472-9792(13)70006-4. IF2013=3.503; MEiN2023=100
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5. Plocinski P*, Arora N, Sarva K, Blaszczyk E, Qin H, Das N, Plocinska R, Ziolkiewicz  M, 

Dziadek  J, Kiran  M, Gorla  P, Cross  TA, Madiraju  M, Rajagopalan  M#.  

Mycobacterium tuberculosis CwsA interacts with CrgA and Wag31, and the CrgA-

CwsA

Journal of Bacteriology. 2012   doi: 10.1128/JB.0100512. Epub 2012 sep 21. 

Podobnie jak w przypadku pracy opublikowanej na 

Tuberculosis, p

do kraju, w laboratoriach Prof. Dziembowskiego (IBB PAN w Warszawie) oraz Prof. 

, y do powstania 

Legenda: *pierwszy autor/autorzy, #aut

Sumaryczny (Impact Factor)

naukowego wynosi IF=33,769 MEiN=780 a sumaryczna 

124

publikacji na podstawie danych z bazy Web of 

Science (InCites Journal Citation Reports). Punkty MEiN podane zgodnie z ujednoliconym 
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habilitacyjnej

Science Core Collection, stan z dn. 4 sierpnia 2023 r.

4.3.1 

nieopisanych lub opisanych

Mycobacterium dla

molekularnych dla planowania nowatorskich terapii p

4.3.2 Wprowadzenie

naukowego stanowi Mycobacterium 

tuberculosis (M. tuberculosis

21 1,6 miliona 

21

-

-

21, w Polsce na 

kiedy to w wyniku y 474 istotny 

odsetek Sytuacja 

statnich latach 
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-

gr

najmniej 2-

pierwszej linii leczenia: izoniazydu (INH), ryfampicyny (RMP), pirazynamidu (PZA) oraz 

faza kontynuacji 

leczenia (3).

-

tarcz molekularnych dla obecnie stosowanych chem

Pierwszym krokiem w kierunku globalnej an

            

M. tuberculosis
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wykorzystaniem

tak w przypadku mykobakterii,

m.in. 

Mechani

Prowadzone przeze 

g m

DNA (etap 2).

4.3.3 Etap 1

M. tuberculosis, 

Zagadnienie praktyczne: 

Unikal

tzw. kwasy mykolowe.

modelowaniu odpowiedzi 
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j linii leczenia, stosowanego rutynowo w 

dynami in vitro

- u Escherichia coli (E. coli

syntezy i hydrolizy 

Mycobacterium

Actinomycetales
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delowych jak 

E. coli czy Bacillus subtilis

DE odpowiedzialnych 

- EzrA czy SulA.

nieobecne u bakterii Gram-ujemnych czy Gram- odpowiedzialne za 

m.in. techniki bakteryjnego testu dwuhybrydowego (b2h), wykaza

M. tuberculosis

tematem mojej rozprawy doktorskiej m na Uniwersytecie 

. Z kolei identyfikacji roli 

Plocinski P, Arora N, Sarva K, Blaszczyk 

E, Qin H, Das N, Plocinska R, Ziolkiewicz   M,  Dziadek  J, Kiran  M, Gorla  P, Cross  TA, 

Mycobacterium tuberculosis CwsA interacts with CrgA and 

Wag31, and the CrgA-CwsA complex is involved in peptidoglycan synthesis and cell shape 

Journal of Bacteriology

wsA (rv0008c) w

,

wspomnianego 

CrgA, ych 

w genomie oraz badania 

ko-

precypitacji (z ang. pull-down)

mi zidentyfikowa nie

CrgA i
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Przy zastosowaniu b2h wykaza

cej 

o widoczne pod mikroskopem zaburzenia 

kcja CwsA w E. coli

Tuberculosis: Plocinski P, Martinez L, Sarva K, Plocinska R, Madiraju M, Rajagopalan M. 

Mycobacterium tuberculosis CwsA overproduction modulates cell division and cell wall 

-

B (z ang. Penicillin 

- a, co 

w genomie 

,

zaan ,

Mycobacterium
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regulacja/ 
koordynacja syntezy

   rusztowanie/ 
cytoszkielet

peptydoglikan

Rycina 1.

: z ang. CwsA cell wall synthesis protein A, Pbp -

penicillin binding protein, fts - filamenting temperature-sensitive proteins, crgA -

coordinating reproductive growth protein A

szego: 

ag31 i wykazanie 

wzrost wegetatywny
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substancja chemiczna o 

zenie 

do tych obserwowanych przy nadprodukcji CwsA.

4.3.4 Etap 2 

Cel : 

. 

Zagadnienie praktyczne: 

genetyczny w procesie rep
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a bakteryjna musi 

-

pierwsze

W pracy z 2014 roku 

Dziembowski A. -step 

z PloS One,

Instytucie Biochemii i Biofizyki PAN, w grupie Prof. Dziembowskiego, w ramach 

-Health, ufundowanym przez 
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Jednym z analizowanych w pracy -

Mycobacterium smegmatis

(obecnie przemianowanej na Mycolicibacterium smegmatis), bakterii saprofitycznej, 

M. bovis BCG, laboratoryjnym 

h 

niskim p

, do oczyszczenia kompleksu polimerazy RNA,

-

-

DNA-

wszystki

kompleks degra



                                                                    - Autoreferat

21

kluczowy 

. Mechanizmy 

gr

molekularny dla kwasu pirazynowego, aktywnego 

:

transcriptomic experiments reveal an essential role of RNA degradosome complexes in 

shaping the transcriptome of Mycobacterium tuberculosis , opublikowanej

, kompleksu

.
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W badaniach

M. tuberculosis

- helikaza 

RhlE. Ponadto

eczne dla 

-poly-

, wykorzysta

inkorporacji do RNA foto-aktywowanego analogu rybonukleotydu 4-tio-urydyny. 

M. bovis i

wbudowywany do RNA przez DNA- . Po u

-wzbudzenie tio-urydyny,  

powsta

-

powinowactwa na kolumnie jonowymiennej, a odzyskiwane z nich 
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in vivo zdominowane 

Ponadto, w przytoczonej pracy, przy 

zastosowaniu technik masowego sekwencjonowania RNA-Seq, z wykorzystaniem 

technologii Illumina, wskaza ych poziom ulega 

zmianie w pr , w szczepach z 

tu prac eksperymentalnych przeze mnie 

Wykorzystanie unikalnej infrastruktury i wiedz

udokumentowanie u i funkcji

przytoczonej 

elementy systemu napraw 

z ang. NER, nucleotide excision

repair),

nadprodukowanego

M. bovis, potwierdz

powszechnie opisywany jako 

indukcji uszko ,

uszkodzenia. Zastosowa
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procesach biologicznych w czasie rzeczywistym.

Prim-PolC w procesach 

w pracy 

A, Korycka- and Prim-

.

czasopisma Nature Communications po raz pierwszy udokumentow

-

prymazy/polimerazy z r z ang. archaeo-eukaryotic 

primase/polymerase) w szlaki napraw wycinania uszkodzonych zasad azotowych BER 

(z ang. base excision repair).

-

PolC oraz elementami systemu BER 

III (ExoIII oraz XthA) oraz glikozylazami FPG i MPG. W

-

odpowiednio 
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Do 

czy

in vitro. Substraty oligonukleotydowe 

8-oksy-

-

go przez 

-

podj - -PolC 

oczy meto

-histydynowy rekombinowanego Prim-

przetestowanych, w tym w jednym przypadku w warunkach stosowanych do ko-

o 

dobrych parametrach rozpraszania

apoenzymu Prim-

yby skutecznie 

M. tuberculosis koduje 

informacj

tempo nabywania

kwasy nukleinowe.
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2. Wskazanie puli transkry

-

DNA poprzez wycinanie 

uszkodzonych zasad azotowych, 

-PolC jako apoenzymu i w kompleksie 

z DNA.

leku przeciw

- -

Prim-

Wsparcie finansowe:

1. 2015/19/D/NZ1/02842,

Narodowe Centrum Nauki, realizowany w Instytucie Biologii Medycznej PAN w latach 

2016 a 2019, jako kierownik projektu

2

Mycobacterium jako kierownik projektu
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4.3.5 Podsumowanie

Wszystkie przestawione w ramach publikacje etapu 

-kwas nukleinowy w fizjologii mykobakterii. W prezentowanych 

przy ewalua

rodowiska wzrostu i bytowania, w tym nabywania 

. W dalszej perspektywie, prowadzone badania w 

ancji 

Mycobacterium tuberculosis u 

Bibliografia:

1. WHO. (2023) WHO global tuberculosis report. World Health Organization.
2. Gideon, H.P. and Flynn, J.L. (2011) Latent tuberculosis: what the host "sees"? Immunologic 
research, 50, 202-212.
3. Augustynowicz-Kopec, E., Demkow, U., Grzelewska-Rzymowska, I., Korzeniewska-Kosela, M., 
Langfort, R., Michalowska-Mitczuk, D., Rowinska-Zakrzewska, E., Zielonka, T.M., Ziolkowski, J. and 
Zwolska, Z. (2013) [Guidelines of Polish Respiratory Society concerning diagnosis, treatment and 
prevention of tuberculosis in adults and in child]. Pneumonologia i alergologia polska, 81, 325-
379.
4. (2023) Biuletyn Informa
5. Cole, S.T., Brosch, R., Parkhill, J., Garnier, T., Churcher, C., Harris, D., Gordon, S.V., Eiglmeier, K., 
Gas, S., Barry, C.E., 3rd et al. (1998) Deciphering the biology of Mycobacterium tuberculosis from 
the complete genome sequence. Nature, 393, 537-544.
6. DeJesus, M.A., Gerrick, E.R., Xu, W., Park, S.W., Long, J.E., Boutte, C.C., Rubin, E.J., Schnappinger, 
D., Ehrt, S., Fortune, S.M. et al. (2017) Comprehensive Essentiality Analysis of the Mycobacterium 
tuberculosis Genome via Saturating Transposon Mutagenesis. mBio, 8.
7. Griffin, J.E., Gawronski, J.D., Dejesus, M.A., Ioerger, T.R., Akerley, B.J. and Sassetti, C.M. (2011) 
High-resolution phenotypic profiling defines genes essential for mycobacterial growth and 
cholesterol catabolism. PLoS pathogens, 7, e1002251.
8. North, E.J., Jackson, M. and Lee, R.E. (2014) New approaches to target the mycolic acid 
biosynthesis pathway for the development of tuberculosis therapeutics. Current pharmaceutical 
design, 20, 4357-4378.
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9. Dziadek, J., Madiraju, M.V., Rutherford, S.A., Atkinson, M.A. and Rajagopalan, M. (2002) 
Physiological consequences associated with overproduction of Mycobacterium tuberculosis FtsZ 
in mycobacterial hosts. Microbiology, 148, 961-971.
10. Dziadek, J., Rutherford, S.A., Madiraju, M.V., Atkinson, M.A. and Rajagopalan, M. (2003) 
Conditional expression of Mycobacterium smegmatis ftsZ, an essential cell division gene. 
Microbiology, 149, 1593-1603.
11. Adams, D.W. and Errington, J. (2009) Bacterial cell division: assembly, maintenance and 
disassembly of the Z ring. Nature reviews. Microbiology, 7, 642-653.
12. Hett, E.C. and Rubin, E.J. (2008) Bacterial growth and cell division: a mycobacterial 
perspective. Microbiology and molecular biology reviews : MMBR, 72, 126-156, table of contents.
13. Plocinski, P., Ziolkiewicz, M., Kiran, M., Vadrevu, S.I., Nguyen, H.B., Hugonnet, J., Veckerle, C., 
Arthur, M., Dziadek, J., Cross, T.A. et al. (2011) Characterization of CrgA, a new partner of the 
Mycobacterium tuberculosis peptidoglycan polymerization complexes. Journal of bacteriology, 
193, 3246-3256.
14. Singh, V., Dhar, N., Pato, J., Kolly, G.S., Kordulakova, J., Forbak, M., Evans, J.C., Szekely, R., 
Rybniker, J., Palcekova, Z. et al. (2017) Identification of aminopyrimidine-sulfonamides as potent 
modulators of Wag31-mediated cell elongation in mycobacteria. Molecular microbiology, 103, 
13-25.
15. Galagan, J.E., Minch, K., Peterson, M., Lyubetskaya, A., Azizi, E., Sweet, L., Gomes, A., Rustad, T., 
Dolganov, G., Glotova, I. et al. (2013) The Mycobacterium tuberculosis regulatory network and 
hypoxia. Nature, 499, 178-183.
16. Njire, M., Wang, N., Wang, B., Tan, Y., Cai, X., Liu, Y., Mugweru, J., Guo, J., Hameed, H.M.A., Tan, 
S. et al. (2017) Pyrazinoic Acid Inhibits a Bifunctional Enzyme in Mycobacterium tuberculosis. 
Antimicrobial agents and chemotherapy, 61.

Przed uzyskaniem stopnia doktora

Toxoplasma gondii in 

vitro

Immunoparazytologii, przy Katedrze Immunologii i Biologii Infekcyjnej, na Wydziale 

amach pracy magisterskiej 

Toxoplasma gondii w warunkach hodowli 

in vitro odpowiedzi 

r T. gondii

ny 



                                                                    - Autoreferat

29

Manuskrypty: 

1. 

Parazytologiczne. 2007; 53(4):263-

2. Dzitko K, Gatkowska J, e effect of prolactin 

(PRL) on the growth of Toxoplasma gondii tachyzoites in vitro. Parasitol Res. 2010 

Jun;107(1):199-204. doi: 10.1007/s00436-010-1849-3. Epub 2010 Apr 16. 

Doniesienia zjazdowe: 

1. Dzitko K., 

Toxoplasma gondii

-

Toxoplasma gondii, 

jako, podobnie jak M. tuberculosis

Zdrowiu, przy szpitalu uniwersyteckim n

Mycobacterium tuberculosis

M. tuberculosis

wr

pochodzenia monocytarno-makrofagowego. Z wykorzystaniem mikroskopii 
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f Bacteriology [Plocinski et al.

FtsZ [Dziedzic et al. 2010]. Uczestni

1 roku, w Instytucie Biologii 

Manuskrypty: 

1. Dziedzic R, Kiran M, Plocinski P, Ziolkiewicz M, Brzostek A, Moomey M, Vadrevu IS, 

Dziadek J, Madiraju M, Rajagopalan M. Mycobacterium tuberculosis ClpX interacts with 

FtsZ and interferes with FtsZ assembly. PLoS One. 2010 Jul 6;5(7):e11058. doi: 

10.1371/journal.pone.0011058.

2. Plocinski P, Ziolkiewicz M, Kiran M, Vadrevu SI, Nguyen HB, Hugonnet J, Veckerle C, 

Arthur M, Dziadek J, Cross TA, Madiraju M, Rajagopalan M. Characterization of CrgA, a 

new partner of the Mycobacterium tuberculosis peptidoglycan polymerization complexes. 

J Bacteriol. 2011 Jul;193(13):3246-56. doi: 10.1128/JB.00188-11. Epub 2011 Apr 29. 

Doniesienia zjazdowe: 

1. Dziedzic R., Kiran M., 

division in Mycobacterium tuberculosis MICROBIOT 2008 The 1st Workshop on 

lakat. 

2. Dziedzic R., Kiran M., Plocinski P., Brzostek A., Guzek M., Dziadek J., Madiraju M.V.M., 

Rajagopalan M. ClpX interaction and its role in the cell division process in 

Mycobacterium tuberculosis

Houston, USA, plakat, 
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3. Dziedzic R., Kiran M., Plocinski P

Mycobacterium tuberculosis ClpX interacts 

for Microbiology, maj 2010, San Diego, USA, plakat, 

4. Plocinski P

Mycobacterium tuberculosis protein 

0th General meeting of 

American Society for Microbiology, maj 2010, San Diego, USA, plakat, 

Wsparcie finansowe: 

1. 

Mycobacterium 

tuberculosis

kierownik projektu

Humanitarnej w ramach NIH (National Institute Mycobacterium tuberculosis

cell division and proliferation", grant nr: R01- Mycobacterium tuberculosis

replication and proliferation", grant nr: R01-AI084734, University of Texas, Health 

Science Center w Tyler, USA, lata 2007-2010, jako wykonawca

Po uzyskaniu stopnia naukowego doktora

Andrzeja Dziembowskiego w Instytucie Biochemii i Biofizyki PAN w Warszawie. W 

Sys

Instytucie Francisa Cricka, w Londynie (na zaproszenie Prof. Douglasa Younga) oraz 
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(w rama

pierwszy u bakterii z rodzaju Actinobacteriaceae istnienie systemu

-

Garcia et al. 2017]. 

Manuskrypty: 

Plocinski P, Oehlmann W, Singh M, 

Mycobacterium tuberculosis phosphoenolpyruvate 

carboxykinase is regulated by redox mechanisms and interaction with thioredoxin. J Biol 

Chem. 2014 May 9;289(19):13066-78. doi: 10.1074/jbc.M113.536748. Epub 2014 Mar 

21. 

2. Bartlett EJ, Brissett NC, Plocinski P, Carlberg T, Doherty AJ. Molecular basis for DNA 

strand displacement by NHEJ repair polymerases. Nucleic Acids Res. 2016 Mar 

18;44(5):2173-86. doi: 10.1093/nar/gkv965. Epub 2015 Sep 23. 

3. Dziadek B, Brzostek A, Grzybowski M, Fol M, Krupa A, Kryczka J, Plocinski P, 

Kurdowska A, Dziadek J. Mycobacterium tuberculosis AtsG (Rv0296c), GlmU (Rv1018c) 

and SahH (Rv3248c) Proteins Function as the Human IL-8-Binding Effectors and 

Contribute to Pathogen Entry into Human Neutrophils. PLoS One. 2016 Feb 

1;11(2):e0148030. doi: 10.1371/journal.pone.0148030. eCollection 2016. 
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- -

-

-canonical mismatch repair pathway 

in prokaryotes. Nat Commun. 2017 Jan 27;8:14246. doi: 10.1038/ncomms14246. 

Doniesienia zjazdowe: 

1. , Laubitz D., Cichocki B., Cysewski D., Malinowska A., Dziembowski A. 

- EMBO conference 

TUBERCULOSIS 2 plakat, 

2. Plocinski P,

-

zaproszenie podczas 60-tej rocznicy utworzenia towarzystwa naukowego Acid Fast Club, 

Instytut Roberta Kocha, w Berlinie, w Niemczech, 

3. Plocinski P

-

Pr

4. , Brissett N, Korycka-

-phase base excision repair in 

m

plakat plakat -

doc. 

5. 

-

6. 

7. Brzostek A., , Dzia

plakat
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8. P

transcriptome of Mycobacterium tuberculosis Global Summit on Microbiology and 

Wsparcie finansowe: 

u mykobakterii w celu koordynator po 

stronie polskiej, projekt wymiany bilateralnej POLONIUM, wraz z Instytutem 

Farmakologii i Biologii Strukturalnej w Tuluzie, we Francji, 

A w regulacji 

kierownik, SONATA 10, Narodowe Centrum Nauki,

Mycobacterium kierownik,

4. FP7-HEALTH 241587 SystemTB (Systems biology of Mycobacterium tuberculosis), 

wykonawca, FP7 European Commission,

[Plocinska et al. 2012, Dadura et al. 2017, Antczak et 

al. 2018, Plocinska et al. 2022] 

Manuskrypty: 

1. Plocinska R, Purushotham G, Sarva K, Vadrevu IS, Pandeeti EV, Arora N, Plocinski P, 

Madiraju MV, Rajagopalan M. Septal localization of the Mycobacterium tuberculosis MtrB 

sensor kinase promotes MtrA regulon expression. J Biol Chem. 2012 Jul 

6;287(28):23887-99. doi: 10.1074/jbc.M112.346544. Epub 2012 May 20. 
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-

Dziadek J. The NnaR orphan response regulator is essential for the utilization of nitrate 

and nitrite as sole nitrogen sources in mycobacteria. Sci Rep. 2018 Dec 3;8(1):17552. doi: 

10.1038/s41598-018-35844-z. 

-

Zaborowski A, Dziadek J. PdtaS Deficiency Affects Resistance of Mycobacteria to 

Ribosome Targeting Antibiotics. Front Microbiol. 2017 Nov 3;8:2145. doi: 

10.3389/fmicb.2017.02145. eCollection 2017. 

4. 

-Galewicz A, Dziadek J. The Orphan Response Regulator Rv3143 

Modulates the Activity of the NADH Dehydrogenase Complex (Nuo) in Mycobacterium 

tuberculosis via Protein-Protein Interactions. Front Cell Infect Microbiol. 2022 Jun 

28;12:909507. doi: 10.3389/fcimb.2022.909507.

Doniesienia zjazdowe: 

1. Rajagopalan M., Plocinska R., Gorla P., Sarva K., Vadrevu I., Pandeeti E., Arora N., 

Mycobacterium tuberculosis MtrB sensor kinase septal 

EMBO conference 

- prezentacja plakatowa,

-

h 

u Mycobacterium smegmatis

BioOpen. 11- - prezentacja plakatowa,

regulatory protein of Mycobacterium smegmatis in nitrogen metabolism. 4th Workshop 

on Microbiology in Health and Environmental Protection MIKROBIOT 2017. 19-

prezentacja plakatowa; 
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4. Dadura K., Rumijowska-

P., Antczak M., Dziadek J. PdtaS deficiency affects resistance of mycobacteria to ribosome 

targeting antibiotics. 4th Workshop on Microbiology in Health and Environmental 

Protection MIKROBIOT 2017, 19- prezentacja plakatowa.

Obecnie

projekt SONATA , Opus (2020-2024) oraz SONATA BIS (2020-

2025), ych jestem kierownikiem. 

W roku 

University of Texas Southwestern 

Medical Center, Dallas, TX

naukowej informacje na temat reg

-

Obecnie, 

Dalsze badania nad enzymem Prim- Brissett

- -

[Brzostek, Plocinski et al. 2021]. Badania podstawowe nad procesami napraw DNA 

biologii i medycyny w skali kraju i 

Manuskrypty: 

- , Dziadek J. Mycobacterial DNA 

Replication as a Target for Antituberculosis Drug Discovery. Curr Top Med Chem. 2017 
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Jun 16;17(19):2129-2142. doi: 10.2174/1568026617666170130114342. Praca 

2. Coskun FS, , van Oers NSC. Small RNAs Asserting Big Roles in Mycobacteria. 

dowa 

$, $

Konieczny I, Dziadek J, Zakrzewska-

the Adjustment of Mycobacterium smegmatis to Unfavorable Environmental Conditions. 

mSphere. 2021 May 12;6(3):e00290-21. doi: 10.1128/mSphere.00290-21. [$ -

4. Brissett NC, Zabrady K, , Bianchi J, Korycka-

J, Doherty AJ. Molecular basis for DNA repair synthesis on short gaps by mycobacterial 

Primase-Polymerase C. Nat Commun. 2020 Aug 21;11(1):4196. doi: 10.1038/s41467-

020-18012-8. 

5. Brzostek A*, *

RecA-(In)dependent Response to Mitomycin C in 

Mycobacterium tuberculosis Using Transcriptional Profiling and Proteomics Analyses. 

Cells. 2021 May 11;10(5):1168. doi: 10.3390/cells10051168. [* -

6. , Dziadek J. New players of DNA excision repair in mycobacteria. Annual 

Report of the Polish Academy of Sciences. 2018: 62-64. ISSN 1640-3754. 

popularno-naukowy.

Doniesienia konferencyjne:

1. 22-23 lipca 2023 r. konferencja naukowa Gordon Research Seminars Tuberculosis 

Dru

of SRAP Proteins Associated with DNA Damage Repair in Mycobacterium

., Dziadek J., Brzostek A. - prezentacja plakatowa.
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2. 22-23 lipca 2023 r. konferencja naukowa Gordon Research Seminars Tuberculosis 

Lavrynchuk Y., 

miela M., . prezentacja plakatowa.

3. 15 

-

. Lavrynchuk Y, , 

Chmiela M. prezentacja plakatowa.

4. 15 

przeciwdrobnoustrojowych w celu zwalczania 

Helicobacter pylori , 

Rudnicka K, Zarzecka U, Chmiela M. prezentacja ustna.

5. 27 tional 

analysis of a potential DNA repair protein Msmeg_1891 in Mycobacterium smegmatis

., Dziadek J., Brzostek A. prezentacja ustna.

6. 28-

Msmeg_1891 role in response to DNA damage in M. smegmatis ., 

Dziadek J., Brzostek A. prezentacja plakatowa.

7. 2 Grudnia 2019 r., Makro- kierunki w mikro-

M. smegmatis

., Dziadek J., Brzostek A. prezentacja plakatowa.

Wsparcie finansowe:

1. -

jako kierownik projektu.
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2. -translacji w 

-

2025 r., jako kierownik projektu.

3.

realizowany w Instytucie Biologii Medycznej PAN w latach 2016 a 2019, jako kierownik 

projektu, proj

[ k et al. 2021]

makrofagi [Kawka et al. 2021], innowacyjnymi 

inhibitorami wzrostu [Korycka- Jerzego 

proteomiczne dla 

,

Neuromedyny U 

przerzutowania [Przygodzka et al. 2021].

Manuskrypty: 

1. , Rumijowska-Galewicz A, Strapagiel D, 

Zakrzewska- -dependent transcriptome remodeling 

reveals new insight into the contribution of cholesterol to Mycobacterium tuberculosis

pathogenesis. Sci Rep. 2021 Jun 11;11(1):12396. doi: 10.1038/s41598-021-91812-0.
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2. Kawka M, , 

Strapagiel D, Gatkowska J, Dziadek J, Dziadek B. Mycobacterium tuberculosis Binds Human 

Serum Amyloid A, and the Interaction Modulates the Colonization of Human 

Macrophages and the Transcriptional Response of the Pathogen. Cells. 2021 May 

20;10(5):1264. doi: 10.3390/cells10051264.

3. Korycka-

, Strapagiel D, Szczesio M, Gobis K, Dziadek J. 2,4-Disubstituted pyridine 

derivatives are effective against intracellular and biofilm-forming tubercle bacilli. Front 

Pharmacol. 2022 Nov 10;13:1004632. doi: 10.3389/fphar.2022.1004632.

- ction: 

Laccase activity of the ascomycete fungus Nectriella pironii and innovative strategies for 

its production on leaf litter of an urban park. PLoS One. 2020 May 14;15(5):e0233553. 

doi: 10.1371/journal.pone.0233553.

5. Przygodzka P, Sochacka E, Soboska K, Pacholczyk M, Papiewska-

, Ballet S, De Prins A, Boncela J. Neuromedin U induces an invasive phenotype 

in CRC cells expressing the NMUR2 receptor. J Exp Clin Cancer Res. 2021 Sep 7;40(1):283. 

doi: 10.1186/s13046-021-02073-8.

-Chmieli. 

Projekt z

przyznany w ramach konkursu 

TEAM- . W 

drodze konkursowej 

projektem dr Karoliny Rudnickiej. Pro
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Agnieszki Sobczak-Kupiec z Politechniki Krakow Moniki Biernat z 

tego roku. co 

polimerowo-ceramicznych

rozwijane poprzez w

Rodziewicz-

ci, jako badania normatywne, w oparciu o system norm ISO 

in vitro i in vivo na modelach myszy domowej i szczura 

-

Manuskrypty: 

nicka K, , Nowak M, Chmiela M. In Vitro and 

In Vivo Biocompatibility of Natural and Synthetic Pseudomonas aeruginosa Pyomelanin 

for Potential Biomedical Applications. Int J Mol Sci. 2023 Apr 25;24(9):7846. doi: 

10.3390/ijms24097846. 

2. Biernat M, Szwed-Georgiou A, Rudnicka K, , Pagacz J, Tymowicz- Grzyb P, 

-Wala P, Karska N, Rodziewicz-

-P/PLA Composites with APTES and 

Alendronate Improves Their Mechanical Strength and Cytobiocompatibility towards 

Human Osteoblasts. Int J Mol Sci. 2022 Nov 18;23(22):14315. doi: 

10.3390/ijms232214315. 



                                                                    - Autoreferat

42

3. -

Antosik A, Pagacz J, Szter -Wala P, Krupa A, 

P, Rudnicka K, Biernat M. Effects of Sterilization and Hydrolytic Degradation on the 

Structure, Morphology and Compressive Strength of Polylactide-Hydroxyapatite 

Composites. Int J Mol Sci. 2022 Sep 9;23(18):10454. doi: 10.3390/ijms231810454. 

4. , Biernat M, Tymowicz-

Grzyb P, Michalska M, Karska N, Rodziewicz-

Component Composite Scaffolds Based on PCL, Hydroxyapatite, and L-Lysine Obtained in 

TIPS-SL: Bioactive Material for Bone Tissue Engineering. Int J Mol Sci. 2021 Dec 

18;22(24):13589. doi: 10.3390/ijms222413589. 

5. , Rudnicka K, Szwed A, 

K -

K. PGS/HAp Microporous Composite Scaffold Obtained in the TIPS- TCL-SL Method: An 

Innovation for Bone Tissue Engineering. Int J Mol Sci. 2021 Aug 10;22(16):8587. doi: 

10.3390/ijms22168587. 

, Szymczyk-

Trochimczuk AW. The Effect of Pore Size Distribution and l-Lysine Modified Apatite 

Whiskers (HAP) on Osteoblasts Response in PLLA/HAP Foam Scaffolds Obtained in the 

Thermally Induced Phase Separation Process. Int J Mol Sci. 2021 Mar 30;22(7):3607. doi: 

10.3390/ijms22073607. 

7. Nawrotek K, Rudnicka K, Gatkowska J, Michlewska S, Pearson BL, , 

Wieczorek M. Ten-eleven translocation methylcytosine dioxygenase 3-loaded 

microspheres penetrate neurons in vitro causing active demethylation and neurite 

outgrowth. J Tissue Eng Regen Med. 2021 May;15(5):463-474. doi: 10.1002/term.3185.

8. G

A, Morawiak M, , Rudnicka K. Influence of Hydroxyapatite Surface 

Functionalization on Thermal and Biological Properties of Poly(l-Lactide)- and Poly(l-
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Lactide-co-Glycolide)-Based Composites. Int J Mol Sci. 2020 Sep 13;21(18):6711. doi: 

10.3390/ijms21186711. 

Doniesienia konferencyjne:

1. 19-24 marca 2023 r. konferencja naukowa Gordon Research Conferences Cartilage 

assessment of biocompatibility 

and bioactivity of piomelanin-

Urbaniak M. M., Szwed-

prezentacja plakatowa.

2. 27 - -

- w o 

-Chmiela M. prezentacja plakatowa.

3. 27 - -

i Nauka w po

-HAp na wzrost ludzkich 

-

A. prezentacja plakatowa.

4. 14-

-Zn composites 

mod

Najmrodzki A., Tymowicz-Grzyb P., Antosik A., Rusek-

prezentacja plakatowa.

5. 12-15 luty 2020 r, 1st Open Meeting of the EuroMicropH, CA18113 Understanding 

and exploiting the impacts of low pH on microorganisms, COST European Cooperation in 

and biological characterization of pyomelanin isolated from P. aeruginosa in regard of 
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prezentacja plakatowa.

Wsparcie finansowe:

1. Dodatkowe zadanie badawcze w ramach rozszerzenia projektu TEAM-NET 

jako wniosk

Plany naukowe

Mycobacterium tuberculosis oraz saprofitycznych Mycolicibacterium 

smegmatis

kompleksu degradosomu RNA u tych bakterii dostarczy wiedzy podstawowej dla 

ekspresji 

Obecnie, wraz z doktorantami, degradosomu 

metabolitu pirazynamidu) na 

hydrolizy alarmonu (p)ppGpp w warunkach in vitro

.

Test kolorymetryczny przeprowadzanie wysokoprzepustowych analiz 

degradosomu 

przygotowanych szczep

M. tuberculosis

stresu tlenowego.

mechan
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5.

naukowej lub ins

, 

pobyty w zagranicznych instytucjach naukowych 

licznych

wia 

publicznego, w obszarze mikrobiologii .

m w Tyler, USA (2007-2010), Instytut Biochemii i Biofizyki PAN w Warszawie 

(2011-2016), Narodowe w Londynie, w Wielkiej Brytanii 

- obecnie) oraz Uniwersytet 

-

rozwoju wiedzy w obszarach 

.

5.1. Pobyty w zagranicznych jednostkach naukowych

Przed uzyskaniem stopnia doktora

- (40 miesi

org. The University of Texas, Health Science Center 

at Tyler), prof. Malini Rajagopalan, Tyler, Teksas, USA.

- praktyki w laboratorium naukowym w ramach 
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innymi Enterobiakteriami, Instytut Roberta Kocha, w grupie kierowanej przez prof. 

Helmuta Tschaepe, Wernigerode, Niemcy

Po uzyskaniu stopnia doktora

lipiec 2014 - czerwiec 2016

Medical Research Council Genome Damage and 

Stability Centre), prof. Aidana Doherty, Uniwersytet w Sussex, Brighton, 

Wielka Brytania, oddelegowany z Instytutu Biochemii i Biofizyki Polskiej Akademii Nauk 

III

- czerwiec 2014

Medical Research Council National Institute for Medical Research,

w grupie prof. Douglasa Younga, Londyn, 

(Biologia Systemowa Mycobacterium tuberculosis)

5.2 

1. Instytut Farmakologii i Biologii Strukturalnej, Uniwersytet w Tuluzie, Tuluza, Francja, 

dr hab. Hedia Marrakchi, SystemTB oraz 

POLONIUM.

2. Instytut Francisa Cricka, Londyn, Wielka Brytania, prof. Douglas Young*,

u SystemTB.

, Londyn, Wielka Brytania, dr Joanna 

Houghton, dr Teresa Cortes, u SystemTB.

4. Uniwersytet w Sussex, Brighton, Wielka Brytania, prof. Aidan Doherty, dr. Nigel 

Brissett, opiekunowie

5. Instytut Chemii Organicznej i Biochemii Czeskiej Akademii Nauk, Praga, Republika 

Czeska, dr Iva Pichova, ojektu SystemTB.



                                                                    - Autoreferat

47

-

.

7. Centrum Nauk o Zdrowiu, Uniwe

Malini Rajagopalan*, prof. Murty Madiraju*, prof. Anna Kurdowska,

8. Europejskie Laboratorium Biologii Molekularnej w Hamburgu, Niemcy, prof. Matthias 

Wilmanns, u SystemTB.

Rossi, u SystemTB.

10. Instytut Biochemii i Biofizyki Polskiej Akademii Nauk i t

, Warszawa, prof. Andrzej Dziembowski,

u SystemTB i podczas dalszego zatrudnienia w 

Instytucie Biochemii i Biofizyki PAN w Warszawie.

Zakrzewska-

-2 u Mycobacterium.

12. Instytut Mikrobiolo

-Chmiela, dr hab. 

Katarzyna Dzitko , dr hab. Agnieszka Krupa, 

dr hab. Justyna Gatk -

13. Laboratorium Biobank, Katedra Biofizyki Molekularnej, Instytut Biofizyki, Wydzi

(prof. 

,

publikacjami naukowymi
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Andrzej Trochimczuk, 

w ramach realizacji projektu TEAM-NET

-Kupiec, 

ealizacji projektu TEAM-NET

TEAM-NET

Rodziewicz-

Legenda: (*-obecnie emerytowani pracownicy)

naukowych

1. Acid Fast Club t

towarzystwa naukowego w roku 2014

2. American Society for Microbiology 

2009-2010

6.
popu

6.1 
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Dziembowskiemu w prowadzeniu cyklu zaj

W latach 2015-

Brighton, w Wielkiej Brytanii. 

6.1.1 Opieka naukowa nad studentami

Mycobacterium

Uniwersytet Warszawski, pod kierunkiem prof. Andrzeja Dziembowskiego,

pathways in Mycobacterium tuberculosis righton, Wielka 

Brytania,

Mycobacterium 

smegmatis

6.1.2 Opieka 

Urbaniak M - -go roku Mikrobiologii, Uniwersytet 

i

Juszczyk Z - 18, student 4-go roku Mikrobiologii, Uniwersytet 

i

Atanasova V, czerwiec i lipiec 2017, studentka 3-go roku medycyny, praktykantka w 

ramach programu wymiany stypendialnej IAESTE, 
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E, 2009 

6.1.3. Opieka naukowa nad doktorantami w charakterze opiekuna naukowego 

lub promotora pomocniczego

promotora pomocniczego w Szkole Doktorskiej BioMedChem 

2019 obecnie 

2023 r. 

Promotor pracy: dr hab. Anna Brzostek, prof. IBM PAN

2019 obecnie mgr Paulina Rusek-Wala

przewidywany termi

Promotor pracy: dr hab. Agnieszka Krupa

2021 obecnie mgr Yaroslav Lavrynchuk, y

ocena 

rskiej 

-Chmiela

6.1.4 Szkolenia i kursy w obszarze dydaktyki

2020 - warsztaty prowadzone 

przez dr Beat Master w ramach EDU360 (online),

2020 warsztaty prowadzone przez Ann

Kaczalsk   w ramach EDU360 (online),
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2023 szkolenie pt.:

prowadzone przez -

Polska,

Tutoring akademicki -

dr N. Ratajczyk i dr A. - ,

Uniwersyte ,

Tutoring -

Dziedziczak-Foltyn,

prowadzone prz -Foltyn

Polska,

akademickim ,

2023 szkolenie p

6.2 

naukowymi: 

30.05.2023 Rudnicka K., . popularno- Mikrobiologiczni 

Kreatorzy Smaku, czyli kto tak

10.01.2023 Rudnicka K., . popularno-

szczepionkach przeciwko Covid- k

Trzeciego Wieku im. Heleny Kretz
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2.12.2022 .

b

15.04.2021 r. Rudnicka K., . popularno- -

06.11.2017 r. 

17.12.2013 r. . 

Gajewskiego, Instytut Biochemii i Biofizyki Polskiej Akademii Nauk, Warszawa, 

Przed uzyskaniem stopnia doktora

2006). 

7. -

kariery zawodowej

7.1 

2023 certyfikowane szkolenie stacjonarne dla badaczy

Brillance, Clinical Research W Krakowie, Polska,





 

 

 

 

Appendix 2: Summary of Professional Accomplishments 

 
 
 
 
 
 

of key importance for the physiology and 
development of antibiotic resistance of 

Mycobacterium tuberculosis, based on the 
study of protein-protein or protein-nucleic 

acid  
 
 
 
 
 
 
 
 
 
 
 

Dr  
Faculty of Biology and Environmental 
Protection 
University of Lodz, Poland 
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1. Name   
 

 

https://orcid.org/0000-0002-6623-3494 

 

2. Diplomas, degrees conferred in specific areas of science or arts, 
including the name of the institution which conferred the degree, 
year of degree conferment, title of the PhD dissertation   

 

2012 postgraduate studies in "Informatics", diploma, Faculty of Mathematics and 

Computer Science, University of Lodz, Lodz, Poland, 

 

2011 PhD degree in medical sciences,  

discipline: medical biology, spec. microbiology,  

with honors, 

Institute of Medical Biology of the Polish Academy of Sciences, Lodz, Poland, 

Thesis entitled: "Characterization of Mycobacterium tuberculosis CrgA 

as a novel protein involved in septal cell wall synthesis" 

 

Secondary thesis advisor: Prof. Malini Rajagopalan 

 

2007 Master of Science in Biology, spec. microbiology,  

Faculty of Biology and Environmental Protection, University of Lodz, Lodz, 

Poland 

Thesis entitled: "The influence of prolactin on the replication of 

Toxoplasma  gondii in vitro" 
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3. Information on employment in research institutes or 
faculties/departments or school of arts 

 

2020  currently adjunct professor in the Department of Immunology and 

Infectious Biology, Faculty of Biology and Environmental 

 

2016  currently  adjunct professor in the Laboratory of Mycobacterium 

Genetics and Physiology, at the Institute of Medical Biology 

 

2014 research assistant in the Division of Mycobacterial 

Research, at the National Institute for Medical Research, 

London, the U.K. 6 months (from January until end of June) 

 

delegated from the Institute of Biochemistry and Biophysics of 

the Polish Academy of Sciences, in Warsaw, Poland, on pay-

free leave, 

2014  2016 biologist in the Laboratory of RNA Biology and Functional 

Genomics, at the Institute of Biochemistry and Biophysics of 

the Polish Academy of Sciences, in Warsaw, Poland, on pay-

free leave, 

2010 - 2013 research assistant in the Laboratory of RNA Biology and 

Functional Genomics, at the Institute of Biochemistry and 

Biophysics of the Polish Academy of Sciences, in Warsaw, 

Poland, 

2007 - 2010 research assistant at The University of Texas, Health 

Science Center at Tyler, Tyler, Texas, USA. 
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4. Description of the achievements, set out in art. 219 para. 1 point 
2 of the Act   

 

4.1 Title of the Achievement: 

 

physiology and development of antibiotic resistance of Mycobacterium 

tuberculosis, based on the study of protein-protein or protein-nucleic acid 

 

 

4.2. List of publications constituting a scientific achievement 

included in this habilitation thesis 

The scientific achievement is a series of five first-author, single-subject scientific 

publications, describing the results of experimental work carried out in a multi-centre 

framework as part of international cooperation and during long-term internships in 

foreign research centers. Due to the collective nature of the studies, the contributions 

of individual authors have been documented in Appendix No. 4 to the submitted 

application. Copies of publications constituting the habilitation achievement are 

attached in the form of attachment no. 5 to the application for conducting the 

procedure for the award of the degree of habilitated doctor. 

Works constituting a scientific achievement describe the identification of 

previously undescribed protein complexes or supplementing the identification of 

protein complexes with new, previously unknown components for multi-protein 

enzyme systems present in Mycobacterium tuberculosis cells: the cell wall synthesis 

complex, the RNA degradosome complex and the hitherto undescribed DNA damage 

repair system. The protein complexes studied are important for the survival and 

multiplication of pathogenic mycobacteria, are current or promising future targets for 

the development of anti-mycobacterial drugs, or are important in the emergence and 

spread of drug resistance in these bacteria. 
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Series of publications included in the achievement: 

 
1. 

Dziadek J, Young D, Dziembowski A#. Proteomic and transcriptomic experiments 
reveal an essential role of RNA degradosome complexes in shaping the 
transcriptome of Mycobacterium tuberculosis. Nucleic Acids Research. 2019 Apr 8. 
pii: gkz251. doi: 10.1093/nar/gkz251. IF2019=11.502; MEiN2023=200; citations=30; 

 
I am the first and corresponding author of this work. I started the research during my 

employment at the Institute of Biochemistry and Biophysics of the Polish Academy of 

Sciences in Warsaw, continued it during my employment at the Francis Crick Institute 

in London, UK, and finished it by preparing a manuscript describing the results at the 

Institute of Medical Biology of 

have a triple affiliation, because I conducted research in all three units under separate 

employment contracts. Together with Prof. Dziembowski, I prepared the research 

concept, conducted most of the experimental work on my own and coordinated the 

experimental work of the other team members. I am responsible for the analysis and 

interpretation of the results of the research, the development of the illustrative 

material and the vast majority of the content of the manuscript. My involvement also 

consisted in preparing responses to the reviews of the original manuscript, along with 

the necessary experimental supplements and depositing the source data in public 

transcriptomics and proteomics databases. 

 

2. , Brissett NC, Bianchi J, Brzostek A, Korycka-

A, Dziadek J, Doherty AJ#. -PolC participate in base 

Nature Communications. 2017 Nov 

1;8(1):1251. doi:10.1038/s41467-017-01365-y. IF2017=12.353; MEiN2023=200; 

citations=17; 

 

I am the lead author of this work. Most of the research was carried out in the 

laboratory of Prof. Aidan Doherty, during a 2-year postdoctoral fellowship, as part of 

tinued my research after returning to Poland to the 

have a double affiliation, because I conducted research in both units under an 

employment contract and during a long-term postdoctoral fellowship. Together with 
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Prof. Doherty, I prepared the research concept, conducted most of the experimental 

work myself and coordinated the experimental work of the other team members. I am 

responsible for the analysis and interpretation of most of the research results, the 

development of illustrative material and the vast majority of the manuscript content. 

I was also responsible for preparing responses to reviews of the original manuscript, 

along with the necessary experimental supplements. 

 

3. Dziembowski A#. 

-step affinity 

PLoS One. 2014 Mar. doi:10.1371/journal.pone.0091380. 

IF2014=3.234; MEiN2023=140; citations=13; 

 
I am the lead author of this work, together with dr hab. Daniel Laubitz. Experimental 

work was carried out as part of a large European project FP7-Health, bringing together 

several partners from all over Europe - leading scientists in tuberculosis research. 

Together with Prof. Dziembowski and dr hab. Laubitz I prepared the research concept 

with Laubitz, with whom I conducted most of the experimental work and coordinated 

the experimental work of the other team members. I am responsible for the analysis 

and interpretation of the research results, the development of illustrative material and 

significant fragments of the manuscript. Together with Dr. Laubitz, I was also 

responsible for preparing responses to the reviews of the original manuscript, along 

with the necessary experimental supplements. 

 

4. Plocinski P*, Martinez L, Sarva K, Plocinska R, Madiraju M, Rajagopalan M#. 

Mycobacterium tuberculosis CwsA overproduction modulates cell division and cell 

Tuberculosis (Edinb). 2013 Dec;93 Suppl:S21-7. doi: 

10.1016/S1472-9792(13)70006-4. IF2013=3.503; MEiN2023=100; citations=13; 

 

I am the lead author of this work. I started experimental work during an internship in 

the laboratory of Prof. Rajagopalan, at the University of Texas in Tyler and continued 

after returning to the country, in the laboratories of Prof. Dziembowski (IBB PAN in 

Warsaw) and Prof. Dziadek (IBM PAN Lodz). I participated in the development of the 

research concept and conducted most of the experimental work that led to the above 
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scientific publication. I participated in the data analysis and interpretation of the 

results. I am responsible for the preparation of a significant part of the illustrative 

material and significant parts of the manuscript content. 

 

5. Plocinski P*, Arora N, Sarva K, Blaszczyk E, Qin H, Das N, Plocinska R, Ziolkiewicz   

M,  Dziadek  J, Kiran  M, Gorla  P, Cross  TA, Madiraju  M, Rajagopalan  M#.  

Mycobacterium tuberculosis CwsA interacts with CrgA and Wag31, and the CrgA-

CwsA complex is involved in peptidoglycan synthesis and cell shape 

Journal of Bacteriology. 2012   doi: 10.1128/JB.0100512. Epub 

2012 sep 21. IF2012=3.177; MEiN=140; citations=49. 

 

I am the lead author of this work. As in the case of the work published in Tuberculosis, 

I started experimental work during an internship in the laboratory of Prof. 

Rajagopalan, at the University of Texas in Tyler and continued after returning to the 

country, in the laboratories of Prof. Dziembowski (IBB PAN in Warsaw) and Prof. 

Dziadek (IBM PAN Lodz). I participated in the development of the research concept 

and conducted most of the experimental work that led to the above scientific 

publication. I participated in the data analysis and interpretation of the results. I am 

responsible for the preparation of a significant part of the illustrative material and 

significant parts of the manuscript content. 

 

Legend: *first author(s), #corresponding author (s). 

 

Total Impact Factor of publications included in the scientific achievement IF=33,769, 

total number of points from the Polish Ministry of Education and Science MEiN=780, 

total number of citations=124 (120 without self-citations) 

 

IF is given according to the year of publication, based on the Web of Science database   

(lnCites Journal Citation Reports). MEiN points are given according to the unified list 

of awarded publications (polish scoring system) according to the most recent scoring 

document. Number of citations (including self-citations), according to the Web of 

Science Core Collection database, accessed on 4th August, 2023. 
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4.3 Description of scientific achievement 
 
4.3.1 The scientific objective 

 

The aim of the study was to identify undescribed or partially described protein 

complexes of mycobacteria in order to determine their role in bacterial 

metabolism and to evaluate their usefulness as molecular targets for planning 

novel anti-mycobacterial therapies. 

 

4.3.2 Introduction 

The main subject of investigation, in the studies listed as the scientific 

achievement for evaluation, is Mycobacterium tuberculosis (M. tuberculosis), the 

causative agent of tuberculosis (TB). In the year 2019, tuberculosis, being a serious 

infectious medical condition, had caused death of 1.4 mln people, worldwide. The 

disease is life-threatening in immunodeficient individuals, like people with HIV, and is 

thus considered one of the most common direct causes of death in HIV positive 

individuals, with almost 15% of all people dying from tuberculosis in 2019, being HIV 

positive (1). It is believed that up to one fourth of the human population is currently 

infected with M. tuberculosis, but the symptomatic disease will only occur in 5-10% of 

all infected cases, and is often triggered by states of immunodeficiency (2). Tuberculosis 

is an airborne disease, with typical location of the lesions in the lungs of an infected 

person (3). During the course of infection, typically, the tubercle bacilli are engulfed by 

the macrophages of the alveoli and induce immune response that leads to isolation of 

bacteria in characteristic structures called granulomas. According to the data of the 

Institute of Tuberculosis and Lung Diseases in Warsaw, in 2021, about 3,704 people fell 

ill with tuberculosis in Poland, which was 314 cases more than in 2020, when 474 people 

died as a result of the disease, constituting a significant percentage of deaths due to all 

infectious and parasitic diseases (4). The epidemiological situation has deteriorated due 

to the co-existing Covid-19 pandemic in recent years, which resulted in limited access to 

health care services and had a negative impact on the diagnosis and treatment of 

tuberculosis infections. 
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Currently used tuberculosis treatment regimen is considered effective against 

mycobacterial strains tested to be antibiotic sensitive. According to the Guidelines of the 

Polish Pulmonary Association, the treatment of primary tuberculosis infections in 

Poland includes an initial two-months-long phase of intensive treatment with four first-

line anti-tuberculosis drugs: isoniazid (INH), rifampicin (RIF), pyrazinamide (PZA) and 

ethambutol (EMB) or streptomycin (STR). The treatment is then continued for a period 

of at least four months with INH and RMP (3). In the last years, there is more and more 

occurrences of the drug-resistant and multi-drug-resistant tuberculosis strains, which 

led many researchers to investigate possible alternative treatment options and to 

evaluate novel drug targets in the mycobacterial cells. On the other hand, it is important 

to study and to understand the mechanisms of drug resistance via precise description of 

function of the intracellular drug targets for the currently used chemotherapeutics, and 

to study the DNA repair mechanisms that may lead to accelerated rates of acquiring drug 

resistance in mycobacteria. 

The availability of the M. tuberculosis genome (since 1998(5)), associated protein 

annotation as well as advances in the proteomic and structural studies of this important 

pathogen had caused significant progress in characterization of novel, potential targets 

for anti-TB therapies development. The cornerstone of finding potent targets for future 

therapies were the tests of gene essentiality, mainly done via transposon mutagenesis (6, 

7), that tested the essentiality of individual genes for the bacterial growth and survival. 

Thanks to these tests, during the last decade, there was a wave of studies focusing on 

therapeutic interventions targeted on inactivation of essential proteins. An ideal drug 

target is considered to be a protein or a molecule that is able to bind and be inactivated 

by small molecules, antibodies or recombinant proteins. It is important that the target 

protein is absent or differs significantly from a potential orthologue that might be present 

in the human host's cell. Due to this precaution, for mycobacteria as well as for other 

bacteria, the cell wall metabolism is considered a potent drug target. 

The mechanism of action of most currently used antibiotics is based on the 

inhibition of bacterial cell wall synthesis. Unfortunately, Mycobacterium tuberculosis is 

characterized by a unique architecture of cell wall construction and in this respect differs 

significantly from other bacteria, which means that the treatment of tuberculosis and 

other mycobacteriosis requires specialized and targeted therapeutic approaches. My 
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research on the key protein complexes of Mycobacterium tuberculosis included research 

on the protein complex involved in the synthesis of the mycobacterial cell wall (Part 1) 

and the complexes involved in RNA degradation and DNA damage repair (Part 2). 

4.3.3 Part 1 

 

The aim of basic research:  

To characterize the intracellular role of a protein from M. tuberculosis, encoded by the 

rv0008c gene, in the context of its probable involvement in the process of the 

mycobacterial cell wall synthesis and antibiotic resistance. 

 

Practical issue:  

Cell wall synthesis as a target for anti-tuberculosis therapies. 

 

The unique composition of the mycobacterial cell wall is one of the natural 

barriers, that confer the natural resistance to many classically used antibiotics. The 

structure contains long, branched fatty acids, so called mycolic acids, characteristic to 

mycobacteria and related species. They are responsible for impaired permeability of the 

cell wall to many chemicals, impairing penetration of antibiotics and lowering the 

efficiency of many anti-tuberculosis therapies. Mycolic acids are considered virulence 

factors and play a role in immunomodulation of the host response to infection, supporting 

the intracellular survival of the bacterium. Mycolic acids synthesis pathway is currently 

targeted for tuberculosis treatment with the use of Isoniazid, first-line anti-TB drug, 

routinely used to treat tuberculosis worldwide. Thus, synthesis of the cell wall and 

mycolic acids is believed to be amongst the most promising therapeutic targets for novel 

effective therapeutic avenues to treat TB infections (8). 

The cell wall synthesis occurs in the cell in specific compartments: at cell poles 

during the vegetative growth, and at the mid-cell during the cell division. The cell division 

and cell wall synthesis associated with bacterial multiplication are fragile and essential 

processes, necessary for successful survival and expansion of the bacterium. This makes 

them useful for researching valuable drug targets for novel anti-TB drug discovery. The 

cell division occurs right after the replication of the bacterial chromosome, during the cell 

cycle, and it partially overlaps with DNA segregation to the opposite cell poles. The 
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process of bacterial cell division complex formation is possible thanks to the activity of 

FtsZ protein, that is a dynamic element of the cytoskeleton and possesses the self-

activating GTPase properties. The FtsZ protein is capable of forming the division ring that 

is positioned at mid-cell via complicated regulatory mechanisms (9, 10). The 

polymerization of FtsZ is a dynamic process, which can be triggered in vitro, by adding 

GTP to purified, concentrated and appropriately buffered FtsZ protein. The FtsZ filaments 

bind together to form a ring-like structure, that is positioned just underneath the cell 

membrane (11). FtsZ filaments are normally stabilized and attached to the cell membrane 

via stabilizing and anchoring proteins  FtsA and ZipA, in Escherichia coli (E. coli). The 

growing ring requires co-operative and sequential action of several proteins in order to 

synthesize the division compartment that will become new poles of dividing daughter 

cells upon coordinated cell wall hydrolysis, necessary for separation of cells. The 

counteractive synthesis and hydrolysis activities require complicated orchestration, thus 

the order of protein recruitment to the growing ring is essential for the overall successful 

division. Any perturbations may result in cell division block or cell lysis and cell death 

(12). 

Mycobacteria, like in other Actinomycetales, lack a number of cell division proteins 

that are otherwise present in many other model bacterial organisms like E. coli or Bacillus 

subtilis. The anchoring and stabilizing proteins: FtsA, ZipA and ZapA are absent. One 

cannot identify the MinCDE protein complex, that is used by other bacteria to position the 

FtsZ division ring at mid-cell for proper cell division. Direct homologues of FtsZ-ring 

destabilizing proteins EzrA and SulA are also absent in mycobacteria. 

In the work published in the Journal of Bacteriology, thanks to the use of the 

bacterial two-hybrid test (b2h) technique, I showed that the CrgA protein from 

M. tuberculosis has the ability to interact with FtsZ and is part of the divisome complex 

(13). The discovery of the role of CrgA in mycobacterial cells was the subject of my 

doctoral thesis, for which I conducted research at the University of Texas in Tyler, USA in 

the group of prof. Malini Rajagopalan. In turn, the identification of the role of CwsA in 

mycobacterial cells, described in the paper: Plocinski P, Arora N, Sarva K, Blaszczyk E, Qin 

H, Das N, Plocinska R, Ziolkiewicz M, Dziadek J, Kiran M, Gorla P, Cross TA, Madiraju M, 

Rajagopalan M "Mycobacterium tuberculosis CwsA interacts with CrgA and Wag31, and 

the CrgA-CwsA complex is involved in peptidoglycan synthesis and cell shape 

determination" in the Journal of Bacteriology, in cooperation between the group of Prof. 
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Malini Rajagopalan from the University of Texas at Tyler and from the laboratory headed 

is located on the tuberculosis genome in the vicinity of genes for other proteins involved 

in the processes of cell division and the synthesis of cell wall elements, the 

aforementioned CrgA, the peptidoglycan polymerase complex: PbpA and RodA, and 

kinases involved in the regulation of the process. cell division PknA and PknB. Proximity 

on the genome and studies of interactions between proteins using b2h techniques and the 

co-precipitation technique (called pull-down) using recombinant, purified proteins 

allowed me to identify the interaction in the mycobacterial cell between the CrgA and 

CwsA proteins. Thanks to the study of interactions between proteins, I characterized the 

small protein CwsA with a transmembrane domain in the context of its role in 

mycobacterial cells as a component of a protein complex involved in the coordination of 

cell division and peptidoglycan synthesis.
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B2h protein-protein interaction screening led me to identify Wag31 as an 

important partner of interactions with CwsA. Wag31 is a structural element of the 

bacterial cytoskeleton that forms a scaffold for the peptidoglycan synthesis machinery at 

the mycobacterial cell pole. Both proteins localized to the cell poles and the removal of 

CwsA resulted in problems with the formation of Wag31 structures. Both overproduction 

or depletion of CwsA caused significant changes in the morphology of mycobacterial cells, 

with now presenting bulged or roundish shapes, rather than being typical rods.

While continuing my research on CwsA, I observed that the overproduction or

removal of the CwsA protein from mycobacterial cells caused abnormalities in the 

morphology of cells visible under the microscope, which more often assumed a distended 

shape instead of maintaining a rod-like shape. On the other hand, the overproduction of 

CwsA in E. coli led to the complete loss of the rod-like shape by these bacteria, 

transforming into circular cells, which eventually underwent rupture and lysis. This 

observation became the basis for the research described in the paper published in the 

journal Tuberculosis: Plocinski P, Martinez L, Sarva K, Plocinska R, Madiraju M, 

Rajagopalan M. "Mycobacterium tuberculosis CwsA overproduction modulates cell 

division and cell wall synthesis". Importantly, the overexpression of CwsA in M. 

tuberculosis caused a significant sensitization of mycobacteria to the class Ill 

cephalosporin cefsulodin, measuring the growth inhibition zone with antibiotic disc 
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diffusion method. According to the literature, cefsulodin is selectively blocking the Pbp 

IA/IB proteins, main peptidoglycan synthesis associated penicillin binding proteins. The 

sensitivity of mycobacteria to cephalexin, cefoxitin, imipenem, vancomycin and D-

cycloserine was not affected by the overexpression of CwsA, which may indicate that a 

single specific process that is sensitive to cefsulodin, requires CwsA activity. Due to the 

fact that the gene for CwsA protein is located next to the PbpA- and RodA-expressing 

operon, it is highly probable that the protein is involved in the peptidoglycan synthesis 

and that CwsA and Wag31 are engaged in the same process in the cell. Predicted 

dependencies amongst cell wall synthesis and cell division proteins in mycobacteria are 

depicted in Figure 1. 

regulation/ 
coordination of synthesis 

   scaffolding/ 
cytoskeleton 

peptidoglycan polymerase 
complex 

Figure 1. The role of CwsA in the regulation of the cell wall peptidoglycan synthesis 

process in mycobacterial cells. Legend: z ang. CwsA  cell wall synthesis protein A, Pbp - 

penicillin binding protein, fts - filamenting temperature-sensitive proteins, crgA - 

coordinating reproductive growth protein A 
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The most important achievements of this part: 

 
1. The discovery and characterization of Rv0008c protein, from now on described as the 
CwsA protein (cell wall synthesis protein A) as a protein associated with the cell wall 
synthesis in Mycobacterium tuberculosis 

2. The identification of the protein-protein interaction between the CwsA and a 

scaffolding protein Wag31 and testing the direct effect of CwsA on the peptidoglycan 
synthesis complex in mycobacteria  

3. The observation of sensitization of M. tuberculosis to cefsulodin, associated with 

overexpression of CwsA, proving the intracellular levels of CwsA protein may impact the 
antibiotic resistance profile of mycobacteria. 

Possible practical use of basic research: 

The bacterial proteins associated with the process of cell division and cell wall 

synthesis are considered good therapeutic targets. The improved understanding of the 

mechanisms of the regulation of cell division and cell wall synthesis may help us to plan 

effective strategies to combat mycobacterial infections. Recently described chemical, with 

good anti-tuberculosis properties, APYS1, is thought to disturb the interaction between 

Wag31 and CwsA proteins, as a mechanism that leads to severe morphological changes in 

the shape of the growing cell pole, that eventually leads to cell lysis (14). The reported 

phenotypic changes associated with APYS1 mycobacteriocidal activities closely resemble 

the phenotypes associated with overproduction of CwsA seen in my work. 

4.3.4 Part 2 

 

The aim of basic research: To characterize the intracellular roles of chosen protein 

complexes from M. tuberculosis, participating in the nucleic acids metabolism, in the 

context of the synthesis and degradation of RNA and the DNA damage repair. 

 

Practical issue: Elements of nucleic acids metabolism as targets for anti-tuberculosis 

therapies. 

 

Mycobacteria, just like any organism, must replicate their genetic material in the 

process of DNA replication, transcribe the DNA into RNA, during transcription, and 
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translate RNA into proteins in the process of translation. The basic mechanisms of all 

these processes are the same in all living cellular organisms. On the molecular level, 

however, one can find significant differences between bacteria and eukaryotic cells. This 

gives the opportunity to apply chemotherapeutics that specifically block such key cellular 

processes, exclusively in the bacterial cell, without harming the human host's cells. 

Currently, there are number of different antibiotics available to hinder the process of 

translation in bacteria, giving the chance to control the infection and to eradicate bacteria 

causing the disease. During the life cycle, any living cell produces and turns over huge 

amounts of RNA. The RNA synthesis in the cell is carried by the DNA-dependent RNA 

polymerase multiprotein complex, with the ability to bind to DNA. Rifampicin, a first-line 

anti-tuberculosis drug used to treat tuberculosis as well as leprosy, has the ability to 

specifically block the RpoB subunit of the mycobacterial RNA polymerase. Mutations in 

the RpoB coding gene are known to be associated with developing resistance to 

rifampicin. Research in the areas of RNA metabolism and mechanisms of acquiring drug 

resistance in bacteria are amongst top priorities in mycobacterial research, worldwide. 

In the manuscript from 2014, being a part of the habilitation dissertation given to 

evaluation, I optimized the method for identification of protein-protein interactions that 

exploited the purification of protein complexes with the use of affinity chromatography 

coupled with mass spectrometry analysis. 

 

Dziembowski A. "Identification of protein partners in mycobacteria using a single-step 

affinity purification method" from PloS One, which is part of the scientific achievement, 

the method of identification of interactions between proteins was optimized by 

purification of protein complexes using affinity chromatography coupled with mass 

spectrometry. I conducted research during my employment at the Institute of 

Biochemistry and Biophysics of the Polish Academy of Sciences, in the group of Prof. 

Dziembowski, as part of multi-center cooperation in the "SystemTB" FP7-Health project, 

funded by the European Commission. 
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One of the key protein complexes under investigation was the DNA-dependent 

RNA polymerase. The method was initially optimized on Mycobacteriaum smegmatis

(currently renamed to Mycolicibacterium smegmatis), a saprophytic cousin of 

M. tuberculosis, often used as a model to study chosen cellular processes in mycobacteria. 

The study was later expanded to M. bovis BCG, a laboratory strain of bovine tuberculosis. 

Four different protein tags were used to be tested as fusion proteins, enabling subsequent 

purification of protein complexes on resins coated with specific antibodies against the 

tags used. Out of four tags: FLAG, eGFP (enhanced green fluorescent protein), 

hemagglutinin and protein A, the eGFP tag was chosen as the optimal one, with good 

purification yield, low cost of the resin and low level of background contamination. RpoA, 

one of the subunits of the RNA polymerase complex was tested as the bait to purify the 

entire holoenzyme. Due to the size of eGFP tag, which is relatively large and could 

interfere with the folding or functionality of the tagged protein, the intracellular 

localization of the protein had also been tested. In agreement with its natural ability to 

bind DNA, the RpoA-eGFP protein co-localized with the bacterial chromosome. Thus, the 

use of eGFP was not only good for efficient purification of protein complexes, but also 

allowed to visualize the intracellular localization of tested bait proteins, or entire 

complexes. The protein complex purification method allowed to purify significant 

amounts of the DNA-dependent RNA polymerase and to characterize the surface of 
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interaction between individual constituents of the protein complex with the use of cross-

linker, that could be mapped from ms spectra. 

The half-life of RNA molecules is relatively very short  on average it is around 

few to several seconds. All RNA molecules that are containing any errors or are no longer 

needed by the cell must undergo degradation to allow coordinated growth and survival 

of the cell (15). The process of RNA degradation is carried out by the RNA degradosome 

complex. This essential complex participates in the processes like: maturation of RNA 

molecules, influencing the transcriptional proficiency status of mRNA transcripts, small 

RNA and antisense RNA mediated transcriptional regulation, activation/inactivation of 

riboswitches and transcriptional anti-terminators. Impairment of the maturation or 

degradation of RNA may have very serious consequences for the cell survival and 

blocking these processes often leads to cell death. The process of RNA elimination and 

associated with it recycling of nucleotides is also key to adaptation to changing 

environment, when global changes in transcriptomes are necessary to gain new abilities 

or functions. Adaptation is considered amongst the main mechanisms that allow 

mycobacteria to switch from actively growing forms to latent, metabolically silent forms, 

as well as to reactivate to grow and multiply, when the conditions improve. Recently, 

there was a manuscript published documenting the use of small molecule chemicals to 

inhibit the activity of one of the an essential mycobacterial ribonuclease  RNase E. 

Importantly, the second essential ribonuclease involved in global RNA degradation in the 

mycobacterial cell  PNPase (polynucleotide phosphorylase), has been recently 

recognized as a molecular target for pyrazinoic acid, an active metabolite of 

pyrazinamide. Mutations in the gene encoding PNPase were associated with resistance of 

mycobacteria to pyrazinamide (16). With the use of the protein complex purification 

methodology, exploiting affinity purification coupled with mass spectrometry, in the 

work from 2019: 

experiments reveal an essential role of RNA degradosome complexes in shaping the 

transcriptome of Mycobacterium tuberculosis , I was able to characterize the RNA 

degradosome complex in Mycobacterium tuberculosis, published in the high-impact 

journal Nucleic Acids Research. 
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In the above-mentioned study, I was able to identify the constituents of the core 

RNA degradosome in M. tuberculosis, which is formed by two essential ribonucleases: 

RNase E and PNPase, as well as by the non-essential RNA helicase RhlE. Additional 

proteins associated with the RNA degradosome complex included a non-essential 

ribonuclease RNase J and two RNA chaperones - CspA and CspB proteins, likely 

influencing the RNA folding. Not only I was the first person to show the composition of 

the RNA degradosome in mycobacteria, but I also developed a novel method to study 

protein- RNA interactions on the global scale. Due to the fact that the mycobacterial RNA 

is not efficiently poly-adenylated, the classical methods used to study protein-RNA 

association are not applicable for this organism as they rely on binding of the 

polyadenylated RNA to oligo-poly-dT coated beads. As an alternative, the method 

developed here relied on the ability of mycobacteria to transport and incorporate a 

photoactivatable analog of a nucleotide uridine 4-thiouridine. This nucleotide was 

incorporated into the intracellular pool of RNA by the DNA-dependent RNA polymerase, 

once transported inside the M. bovis cells. It was then photo-activated with the UV light at 

365nm, causing the nucleotide to form covalent cross-links between the RNA and 

interacting proteins. Next, the protein-RNA complexes were purified using affinity 

chromatography on an ion exchange column, the complexes were recovered, digested 

with trypsin and subjected to mass spectrometry analysis. Thanks to developing that 
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approach, I was able to show that the RNA degradosome elements, mainly RNase E, RNase 

J, PNPase and RhlE interact with RNA in vivo, because the mass spectra were dominated 

by the peptides mapping to those proteins in protein-RNA complexes. Additionally, by 

exploiting of global RNA sequencing, with the use of Illumina technologies, I was able to 

identify the pool of RNA molecules that are affected by the alteration of RNA degradosome 

enzymes RNase E and PNPase, which were down-regulated by the mycobacterial 

Cas9/CRlSPR system. Most of the above-described experiments were carried out as a 

collaboration between three institutions: 1) The Institute of Biochemistry and Biophysics 

of the Polish Academy of Sciences, in Warsaw, 2) The National Institute for Medical 

Research MRC, in London, 3) The Institute of Medical Biology of the Polish Academy of 

Sciences, in Lodz, Poland. Thanks to that research we now documented the composition 

and function of the RNA degradosome in M. tuberculosis. This is particularly important, in 

the context of possible use of RNA degradosome constituents as drug targets, for future 

therapeutic interventions, as well as for improved understanding of the antimicrobial 

activity of pyrazinamide, the first-line anti-tuberculosis drug used to treat the disease. 

The analysis of the protein complexes with the use of affinity chromatography 

coupled with mass spectrometry appeared very helpful for the studies of DNA damage 

repair in mycobacteria. These processes are directly linked to the phenomena of genetic 

diversity, mutagenesis and acquiring drug-resistance by the bacterium. In the previously 

mentioned work published in PLOS One, in 2014, I used the elements of the nucleotide 

excision repair pathway to be able to track, in real time, the process of DNA damage repair 

inside the mycobacterial cell. Using the UvrA-eGFP fusion protein as bait, expressed in 

M. bovis, I was able to confirm the formation of DNA integrity scanning complex UvrA-

UvrB. When inducing the DNA damage by exposing the cells to UV light at 254 nm, the 

scanning complex quickly dissociated, within 5 minutes after exposure and re-associated 

within 30 minutes following the exposure to UV, inducing DNA damage. The technique 

presented here was proven useful to study dynamic processes involving activity of 

protein complexes, while carrying their physiological roles inside the cell in real time. 

The same methodology to study protein-protein interactions was found very 

valuable for the prediction of function of elements of the operon LigC- Prim-PolC, engaged 

in the processes of DNA damage repair in the manuscript 

J, Brzostek A, Korycka-

and Prim- . In the high-impact 
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journal Nature Communications, I and co-workers were able to document, for the first 

time, the activity of an ATP-dependent DNA ligase LigC and associated with it 

primase/polymerase from the AEP (archaeo-eukaryotic primase/polymerase) in the 

bacterial base excision repair (BER) pathways.

LigC protein and Prim-PolC, as well as with the BER system elements: 

endonuclease IV, both paralogues of exonuclease Ill (Exolll and XthA) and glycosylases 

FPG and MPG. In addition to protein-protein interaction studies, I was able to determine 

the  substrate specificity of both Prim-PolC and LigC with the use of DNA binding assay 

EMSA, measuring retardation of DNA-protein complexes in polyacrylamide gels. DNA 

extension and DNA ligation assays were also carried out to confirm the observed 

substrate specificity for both enzymes and they were carried out using DNA substrates 

mimicking the DNA damage intermediates normally repaired via BER system. Numerous 

proteins from the BER system were purified as recombinant enzymes for this work, and 

this allowed to reconstitute the complete DNA repair pathway in vitro. For that purpose, 

oligonucleotide DNA substrates containing a typical BER damage, 8-oxo-guanine, in the 

central part of the oligonucleotide, were initially interacted with the FPG glycosylase, 

followed by treatment with endonuclease IV (alternatively exonuclease Ill), Prim-PolC 



 Summary of Professional Accomplishments 

75 
 

and LigC. Thanks to the individual activities of the recombinant enzymes, the DNA damage 

was completely repaired with sequential removal of the damaged nucleotide, 

dephosphorylation of 3'-end of the site of DNA damage, fill-in reaction carried out by 

Prim-PolC and eventual ligation of the now repaired fragment with the activity of LigC. 

This resulted in the recovery of DNA strand continuity and integrity. Prim-PolC was also 

purified in large quantities as recombinant protein, by subsequent use of nickel metal ion 

affinity chromatography (allowing binding of poly-histidine tag of the protein to the nickel 

coated agarose beads), ion exchange chromatography and gel filtration chromatography. 

High-purity protein was able to form protein crystals in a few out of hundreds of 

crystallization conditions tested, including one condition designed for protein-DNA co-

crystallization. Eventually, both the apoenzyme as well as the DNA and cofactor bound 

enzyme forms were crystalized and the corresponding structures were solved. This is 

particularly important in the context of our understanding of the role of Prim-PolC and 

related AEP enzymes in the mycobacterial cell, as this may help with planning specific 

inhibitors to block the enzymatic activities of this class of enzymes. Mycobacterium 

tuberculosis encodes the information for four such enzymes, which are all considered 

error-prone and responsible for introducing mutations at relatively high rate, influencing 

the genetic diversity of the bacterial population and potentially also participating in the 

process of acquiring resistance to antibiotics. 

The above-described manuscripts being a part of the scientific achievement all 

provide important pieces of knowledge about protein complexes, protein-protein and 

protein-nucleic acids interactions that are key to survival and multiplication of the human 

pathogen  Mycobacterium tuberculosis. 

 

The most important achievements of this part: 

1. The discovery and characterization of the RNA degradosome protein complex,  essential 

for RNA metabolism in mycobacterial cells, 

 

2. Description of the pool of transcripts, that change significantly in mycobacterial cells 

with altered levels of the essential RNA degradosome constituents, 
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3. The discovery and characterization of roles of LigC and Prim-PolC protein complex in 

the DNA repair pathways in acid fast mycobacteria, as a new branch of the base excision 

repair, 

 

4. Solution of the crystal structure of the Prim-PolC apoenzyme and in complex with the 

DNA substrate. 

  

Possible practical use of basic research: 

  

PNPase and RNase E are absolutely essential for the survival of mycobacterial cells 

and are considered good therapeutic targets for planning future anti-tuberculosis 

interventions. The above-described research contributes significantly to our 

understanding of their roles in mycobacterial cells but also to better understanding of the 

mechanism of action of pyrazinamide, a first-line anti-tuberculosis drug. PNPase is found 

to be a molecular target for an active metabolite of pyrazinamide. The results presented 

here provide innovative methodologies, helpful in research studies on protein-protein 

and protein-nucleic acids interactions, that are not only exclusive to mycobacterial 

research, but may be applied to other organisms. The work carried on Prim-PolC may 

result in future discoveries of therapies that will rely on inhibition of the activities of AEP 

enzymes in mycobacteria as novel antibacterial therapies. 
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1. Research grant from the National Science Center, Republic of Poland, SONATA 10, 

2015/19/D/NZ1/02842 [The role of core RNA decay machinery in regulation of 

metabolism of Mycobacterium tuberculosis]; Role in the project: principle 

investigator, project completed 

2. Research grant from The Polish Ministry of Science and Higher Education (currently 

The Polish Ministry of Education and Science), Mobility Plus III, 1073/MOB/2013/0 

[The role of bacterial AEP type primases and DNA ligases in the DNA repair in 

Mycobacterium]; Role in the project: principle investigator, project completed 
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4.3.5 Summary 

 

All the above-mentioned publications in Part 1 and in Part 2, being a part of the 

publication series given to be evaluated, present experiments that had some significant 

impact on our understanding of individual roles of several protein-protein or 

proteinnucleic acids complexes in the physiology and bacterial metabolism. Presented 

here manuscripts have an added value of describing novel methodologies for 

identification and evaluation of proteins as future molecular targets for anti-tuberculosis 

therapies. This will aid our understanding of the nature and sources of mechanisms 

partaking in adaptation of bacteria to changing growth environment and, in the long run, 

the research will help to plan novel therapeutic avenues, or to explain the mechanisms of 

action of currently used anti-tuberculosis drugs, to limit the tuberculosis burden in 

millions of people worldwide. 
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4.3.7 Presentation of remaining scientific or artistic achievements  

 

Before obtaining the PhD degree 

 

My master's thesis entitled: "The influence of prolactin on the replication of 

Toxoplasma gondii in vitro" was conducted under careful supervision of Prof. dr hab. 

of Immunology and Infectious Biology at the Univ

thesis project, I was involved in the investigation of the roles of human steroid and non-

steroid hormones at the rate and dynamics of replication of the human parasite 

Toxoplasma gondii in the in vitro culturing conditions. I contributed to the work on the 

influence of human sex hormones as modulators of the immunological response to 

applied for and was selected to participate as an IAESTE scholar, which allowed me 

practicing for two months at the Robert Koch Institute, Wernigerode, Germany, at the 

National Reference Centre for Salmonella and other Enteric Pathogens, where I was 

involved in epidemiological studies on human intestinal pathogens. Work conducted 

during my master's project resulted in one manuscript describing experimental work and 

in one review article. 
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Manuscripts: 

1. 

[Prolactin as a modulator of antiparasitic immunity]. 

-70. Review article in polish. 

2. Dzitko K, Gatkowska J, 

(PRL) on the growth of Toxoplasma gondii tachyzoites in vitro. Parasitology Res. 2010 

doi: 10.1007/s00436-010-1849-3. Epub 2010 Apr 16. 

 

Conference attendance: 

1. Dzitko K. , .

Toxoplasma gondii [The influence of prolactin on the inracellular 

replication of Toxoplasma gondii

presentation. 

Legend: person presenting the results 

 

During my PhD project I have changed the research model to Mycobacterium 

tuberculosis. It allowed me to take advantage of the knowledge and experience I have 

gathered while working with T. gondii, which just like M. tuberculosis, is mainly an 

intracellular pathogen, infecting huge number of humans worldwide. Both pathogens, 

besides the obvious differences, with the first one being a protozoan parasite, and the 

second being a bacterium, trigger similar pathways of immune response in infected 

individuals. I started working with M. tuberculosis in 2007, when I joined the group of 

Prof. Malini Rajagopalan working in the Research Centre by the university hospital at the  

University of Texas, Health Science Center at Tyler, in Tyler, Texas, USA. My PhD thesis 

was entitled: "Characterization of Mycobacterium tuberculosis CrgA as a novel protein 

involved in septal cell wall synthesis" and it described the role of CrgA protein as a protein 

involved in cell division and cell cycle in mycobacteria. The experimental work involved 

generation of an M. tuberculosis mutant strain, with deleted CrgA gene, and the resulting 

strain was characterized phenotypically with determination of cell survival on 

microbiological media. The analyses included antibiotic sensitivity testing and testing the 

ability of CrgA mutant to infect THPI cells  a monocyte-macrophage like cell line. With 

the aid of fluorescent microscopy I was able to document the intracellular localization of 

CrgA-eGFP inside the mycobacterial cell, which was tethered to the mid-cell division ring. 
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I was able to show direct interaction between CrgA and FtsZ proteins as well. The 

experimental work was summarized in a manuscript published in Journal of Bacteriology 

[Plocinski et al.201 1]. 

In parallel to working with CrgA, I was also involved in a project describing the 

intracellular role of the ClpX protease in the regulation of the cell division process and its 

interaction with FtsZ protein in mycobacteria [Dziedzic et al. 2010]. I partook in studies 

on the two component signal transduction systems and natural drug resistance 

mechanisms associated with these pathways. I continued to work on these subjects after 

finalizing my PhD project. I defended my PhD thesis in October of 2011 at the Institute of 

Medical Biology of the Polish Academy of Sciences in Lodz, Poland, with honors and I later 

received the prize from the Scientific Board of the Institute of Medical Biology, for 

outstanding PhD thesis. 

Manuscripts: 

1. Dziedzic R, Kiran M, Plocinski P, Ziolkiewicz M, Brzostek A, Moomey M, Vadrevu IS, 

Dziadek J, Madiraju M, Rajagopalan M. Mycobacterium tuberculosis ClpX interacts with 

FtsZ and interferes with FtsZ assembly. PLoS One. 2010 Jul doi: 

10.1371/journal.pone.0011058. 

2. Plocinski P, Ziolkiewicz M, Kiran M, Vadrevu Sl, Nguyen HB, Hugonnet Veckerle C, 

Arthur M, Dziadek J, Cross TA, Madiraju M, Rajagopalan M. Characterization of CrgA, a 

new partner of the Mycobacterium tuberculosis peptidoglycan polymerization 

complexes. J Bacteriol. 2011 Jul;193(13):3246-56. doi: 10.1128/JB.00188-11. Epub 

2011 Apr 29. 

 

Conference attendance: 

1. Dziedzic R., Kiran M., ., Madiraju M.V.

cell division in Mycobacterium tuberculosis". MICROBIOT 2008 The 1st Workshop 

plakat. 

2. Dziedzic R., Kiran M., Plocinski P., Brzostek A., Guzek M., Dziadek J., Madiraju M.V.M., 

 ClpX interaction and its role in the cell division process in 

Mycobacterium tuberculosis". Texas Tuberculosis Researcher Symposium, February 

2009, Houston, USA, plakat, 
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3. Dziedzic R., Kiran M., Plocinski P

Mycobacterium tuberculosis ClpX 

interacts with FtsZ and interfers with FtsZ assembly" 110th General meeting of 

American Society for Microbiology, May 2010, San Diego, USA, plakat, 

4. Plocinski P Brzostek A., 

Mycobacterium tuberculosis protein 

Rv0011c: Interaction with FtsZ and role in cell division" 110th General meeting of 

American Society for Microbiology, May 2010, San Diego, USA, plakat, 

 

Financial support: 

1. ZPORR, Action 2.6: Scholarships supporting innovative research of PhD students 

Mycobacterium tuberculosis" 

[Studies on the regulation of cell division proces in Mycobacterium tuberculosis] 

University of Lodz, 2009. Role in the project: principle investigator, project 

completed. 

2. Mycobacterium 

tuberculosis cell division and proliferation", grant No: ROI-A148417; and 

Mycobacterium tuberculosis replication and proliferation", grant No: ROIA1084734, 

University of Texas, Health Science Center. Role in projects: investigator, projects 

completed. 

  

After obtaining the PhD degree. 

 

Once I have returned from the United States of America I have joined the group led 

by Prof. dr hab. Andrzej Dziembowski at the Institute of Biochemistry and Biophysics of 

the Polish Academy of Sciences in Warsaw. I took part in a large international initiative  

SystemTB, were my role was to study protein complexes involved in key processes inside 

the mycobacterial cells, with the overall aim at finding new molecular targets for 

innovative therapies to fight tuberculosis [Plocinski et al. 2014; Machova et al. 2014]. I 

continued to work on protein-protein interactions during both of my post-doctoral stays 

in British institutes  The National Institute for Medical Research, Medical Research 

Council, invited by Prof. Douglas Young and while in the Genome Damage and Stability 

Centre, Medical Research Council, at the University of Sussex, in Prof. Aidan Doherty's 
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group. In Sussex I was founded by the scholarship from the Polish Ministry of Science and 

Higher Education  Mobility Plus III. The projects were related to studies on RNA 

degradation and DNA repair mechanisms in bacteria, but also in higher organisms, 

including humans. I was responsible for finding the protein interaction partners for the 

phosphopyruvate carboxykinase in M. tuberculosis, the analysis of proteomic data 

assessing the mycobacterial receptors interacting with the human interleukin 8. My 

involvement in collaborative initiatives resulted in some influential, highly-ranked 

research [Machova et al. 2014, Bartlett et al. 2016, Dziadek et al. 2016], including the work 

published in Nature Communications on the discovery of a mycobacterial DNA mismatch 

repair system. This work was particularly important as this was the first report ever in 

Actinobacteriaceae, showing the presence of an operational mismatch repair pathway, 

which was considered completely absent in this group of bacteria until then [Castaneda-

Garcia et al. 2017]. 

  

Manuscripts: 

1. Machova l, Snasel J, Zimmermann M, Laubitz D, Plocinski P, Oehlmann Singh M, 

Mycobacterium tuberculosis phosphoenolpyruvate 

carboxykinase is regulated by redox mechanisms and interaction with thioredoxin. 

J Biol Chem. 2014 May 9;289(19):13066-78. doi:10.1074/jbc.M113.536748. Epub 

2014 Mar 21. 

2. Bartlett EJ, Brissett NC, Plocinski P, Carlberg T, Doherty AJ. Molecular basis fo DNA 

strand displacement by NHEJ repair polymerases. Nucleic Acids Res. 2016 Mar doi: 

10.1093/nar/gkv965. Epub 2015 sep 23. 

3. Dziadek B, Brzostek A, Grzybowski M, Fol M, Krupa A, Kryczka J, Plocinski P, 

Kurdowska A, Dziadek J. Mycobacterium tuberculosis AtsG (Rv0296c), GlmlJ 

(Rv1018c) and SahH (Rv3248c) Effectors and Contribute to 2016 Feb 2016. 

4. - -

-Lago L, Zegeye ED, Herranz M, 

-canonical mismatch 

repair pathway in prokaryotes. Nat Commun. 2017 Jan 27;8:14246. doi: 

10.1038/ncomms14246. 
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Conference attendance: 

1. , Laubitz D., Cichocki B., Cysewski D., Malinowska A., Dziembowski A. 

-throughput Analysis of Mycobacterial Interactome". EMBO conference 

TUBERCULOSIS 2012, September 2012, Paris, France, poster presentation, 

2. Plocinski P, Macios M, Niemiec E, Houghton J, Young D, Dziembowski A. 

2014  invited speaker during the 60-th anniversary of the Acid Fast Club, Robert 

Koch Institute, Berlin, Germany, 

3. Plocinski P. 

Mycobacteria", 2015 - invited speaker during "Work in Progress" lecture series, 

School of Life Sciences, University of Sussex, Brighton, The U.K., 

4.  , Brissett N, Korycka-Machata M, Brzostek A, Dziembowski A, Dziadek J, 

-phase base excision repair in 

mycobacteria", 2015, Annual Life Sciences Retreat 2015, Brighton, The U.K., poster 

presentation, won prize for the best poster in post-doc category. 

5.  new perspective". September 

2016 - invited speaker during the V Congress on Genetics in Lodz, Poland 

6. . he major RNA processing complexes in 

Mycobacteria", Mikrobiot Conference 2017, Lodz, Poland, oral presentation, 

7. Brzostek A., 

bacilli". September 2017, 7th International Weigl Conference, Lviv, Ukraine, poster 

presentation 

8. . 

Virology 2019, Prague, Czech Republic, oral presentation. 

Legend: person presenting the results 

 

Financial support: 

1. PPN/BlL/2018/1/00206/U/00004 Exploration of functional complexes in 

mycobacteria for novel anti-TB drug discovery; bilateral exchange program 

POLONIUM, together with the Institute of Pharmacology and Structural Biology, in 

Tuluse, France, Role in the project: coordinator  
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2. Research grant from the National Science Center, Republic of Poland, SONATA 10, 

2015/19/D/NZ1/02842 [The role of core RNA decay machinery in regulation of 

metabolism of Mycobacterium tuberculosis]; Role in the project: principle 

investigator, project completed 

3. Research grant from The Polish Ministry of Science and Higher Education (currently 

The Polish Ministry of Education and Science), Mobility Plus III, 1073/MOB/2013/0 

[The role of bacterial AEP type primases and DNA ligases in the DNA repair in 

Mycobacterium]; Role in the project: principle investigator, project completed 

4. FP7-HEALTH 241587 SystemTB (Systems biology of Mycobacterium tuberculosis) 

FP7 European Commission; Role in the project: investigator, project completed. 

 

Amongst my area of research interests I must also list the mycobacterial two 

component signal transduction systems. Thanks to my skills in the bioinformatics analysis 

of high-throughput transcriptomic and proteomic data I contributed significantly to the 

identification of intracellular roles of some of the proteins involved in signal transduction 

in mycobacteria [Plocinska et al. 2012, Dadura et al. 2017, Antczak et al. 2018, Plocinska 

et al. 2022]. 

 

Manuscripts: 

1. Plocinska R, Purushotham G, Sarva K, Vadrevu IS, Pandeeti EV, Arora N, Plocinski P, 

Madiraju MV, Rajagopalan M. Septal localization of the Mycobacterium tuberculosis 

MtrB sensor kinase promotes MtrA regulon expression. J Biol Chem. 2012 Jul 

6;287(28):23887-99. doi: 10.1074/jbc.M112.346544. Epub 2012 May 20.  

, Rumijowska-

Dziadek J. The NnaR orphan response regulator is essential for the utilization of 

nitrate and nitrite as sole nitrogen sources in mycobacteria. Sci Rep. 2018 Dec 

3;8(1):17552. doi: 10.1038/s41598-018-35844-z.  

-Galewicz A, 

Zaborowski A, Dziadek J. PdtaS Deficiency Affects Resistance of Mycobacteria to 

Ribosome Targeting Antibiotics. Front Microbiol. 2017 Nov 3;8:2145. doi: 

10.3389/fmicb.2017.02145. eCollection 2017.  

-Galewicz A, Dziadek J. The Orphan Response Regulator 
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Rv3143 Modulates the Activity of the NADH Dehydrogenase Complex (Nuo) in 

Mycobacterium tuberculosis via Protein-Protein Interactions. Front Cell Infect 

Microbiol. 2022 Jun 28;12:909507. doi: 10.3389/fcimb.2022.909507. 

 

 Conference attendance: 

1. Rajagopalan M., Plocinska R., Gorla P., Sarva K., Vadrevu 1., Pandeeti E., Arora N., 

Mycobacterium tuberculosis MtrB sensor kinase septal 

localization and the expression of MtrA response regulator targets". EMBO 

conference TUBERCULOSIS 2012, September 2012, Paris, France, poster 

presentation. 

2. Antczak M., Ptocihska R., Ptocifiski P., Rumijowska-Galewicz A., Dziadek J. [The role of 

regulatory proteins MSMEG 5784 and MSMEG_0432 in nitrogen metabolism in 

Mycobacterium smegmatis] The III Polish Conference of PhD Students of Life Sciences 

BioOpen. 11-12.05.2017, Lodz, Poland, poster presentation. 

3. Antczak M., Ptocihska R., Ptocifiski P., Dadura K., Dziadek J. [The role of MSMEG_0432 

regulatory protein of Mycobacterium smegmatis in nitrogen metabolism]. 4th 

Workshop on Microbiology in Health and Environmental Protection MIKROBIOT 

2017. 19-21.09.2017, Lodz, Poland, poser presentation. 

4. Dadura K., Rumijowska-Galewicz A., Lewandowska K., Zaczek A., Ptocifiska R., 

Ptocifiski P., Antczak M., Dziadek J. [PdtaS deficiency affects resistance of 

mycobacteria to ribosome targeting antibiotics]. 4th Workshop on Microbiology in 

Health and Environmental Protection MIKROBIOT 2017, 19-21.09.2017, Lodz, 

Poland, poster presentation. 

 

Currently, I continue research on DNA repair and RNA degradation as part of the 

SONATA (completed), Opus (2020-2024) and SONATA BIS (2020-2025) projects, of 

which I am the Principal Investigator. The processes of nucleic acids metabolism are 

established cooperation with Prof. Nicolai van Oers from the University of Texas 

Southwestern Medical Center, Dallas, TX, with whom we summarized the information 

available in the scientific literature on the regulation of mycobacterial transcription by 

small non-coding RNAs [Coskun et al. 2021]. In the same year, I started cooperation with 

the group of Prof. dr hab. Jolanta Zakrzewska-
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histone-like bacterial DNA-binding proteins in mycobacteria, in which I performed 

transcriptomic analyzes of strains devoid of the tested proteins under normoxic and 

group of prof. Doherty, with whom I did a long-term postdoctoral fellowship, continues to 

work on DNA damage repair mechanisms in mycobacteria. Further research on the Prim-

PolC enzyme resulted in publications [Brissett et al. 2020], for which I prepared some of 

the genetic constructs and tested the activity of mutated variants of the PrimPolC protein. 

Together with Dr. Anna Brzostek, I was the leader in research on describing the RecA-

dependent and RecA-independent response to inducing DNA damage in mycobacteria 

described in the paper from 2021 [Brzostek, Plocinski et al. 2021]. Basic research on DNA 

repair processes provides information on evolutionarily conserved mechanisms common 

to bacterial cells and higher organisms. These processes are related, for example, to the 

mechanisms of carcinogenesis and aging, important problems of biology and medicine on 

a national and global scale. 

 

Manuscripts:  

- , Dziadek J. Mycobacterial DNA 

Replication as a Target for Antituberculosis Drug Discovery. Curr Top Med Chem. 2017 

Jun 16;17(19):2129-2142. doi: 10.2174/1568026617666170130114342. Review article. 

 

2. Coskun FS, , van Oers NSC. Small RNAs Asserting Big Roles in Mycobacteria. 

Noncoding RNA. 2021 Oct 29;7(4):69. doi: 10.3390/ncrna7040069. Review article. 

 

Konieczny I, Dziadek J, Zakrzewska-

the Adjustment of Mycobacterium smegmatis to Unfavorable Environmental Conditions. 

mSphere. 2021 May 12;6(3):e00290-21. doi: 10.1128/mSphere.00290-21. [* - authors 

contributed equally] 

 

4. Brissett NC, Zabrady K, , Bianchi J, Korycka-

J, Doherty AJ. Molecular basis for DNA repair synthesis on short gaps by mycobacterial 

Primase-Polymerase C. Nat Commun. 2020 Aug 21;11(1):4196. doi: 10.1038/s41467-

020-18012-8.  
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5. Brzostek A*, 

-(In)dependent Response to Mitomycin C in 

Mycobacterium tuberculosis Using Transcriptional Profiling and Proteomics Analyses. 

Cells. 2021 May 11;10(5):1168. doi: 10.3390/cells10051168. [* - authors contributed 

equally] 

 

6. , Dziadek J. New players of DNA excision repair in mycobacteria. Annual 

Report of the Polish Academy of Sciences. 2018: 62-64. ISSN 1640-3754. Popular science 

article. 

 

Conference attendance: 

1. 22-23 July 2023, scientific conference Gordon Research Seminars Tuberculosis Drug 

Discovery and Development, Barcelona, Spain, "Towards deciphering the role of SRAP 

Proteins Associated with DNA Damage Repair in Mycobacterium". ., ., 

Dziadek J., Brzostek A. - poster presentation. 

 

2. 22-23 July 2023 scientific conference Gordon Research Seminars Tuberculosis Drug 

Discovery and Development, Barcelona, Spain, "Mycobacterial RNA decay machinery as a 

target for the development of future antimicrobials". Lavrynchuk Y

. - poster presentation. 

 

3. September 15-17, 2022. XXIX Congress of the Polish Society of Microbiologists, Warsaw, 

Poland, "Assessment of the efficiency of the trans-translation process in Mycobacterium 

tuberculosis in the light of the anti-mycobacterial activity of pyrazinamide". Lavrynchuk 

Y, ski P, Chmiela M. - poster presentation. 

 

4. September 15-17, 2022. XXIX Congress of the Polish Society of Microbiologists, Warsaw, 

Poland, "Study of the activity of bacterial helicase from the DEAD family, in the context of 

the search for new antimicrobial drugs to combat drug-resistant Helicobacter pylori 

infections." , , Rudnicka K, Zarzecka U, Chmiela M. - oral 

presentation. 
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5. June 27-30, 2022. VI Polish Genetics Congress, Krakow, Poland, "Functional analysis of 

a potential DNA repair protein Msmeg_1891 in Mycobacterium smegmatis". ., 

., Dziadek J., Brzostek A. - oral presentation. 

6. June 28-29, 2021, ESM 41st Annual Congress (Virtual), "Determination of the 

Msmeg_1891 role in response to DNA damage in M. smegmatis". ., , 

Dziadek J., Brzostek A. - poster presentation. 

 

7. 2 December 2019, Macro-faculties in micro-biology, Warsaw, Poland. "Involvement of 

the Msmeg_1891 protein in the DNA damage response in M. smegmatis".  

., Dziadek J., Brzostek A. - poster presentation. 

 

Financial support: 

1. Research grant from the National Science Center, Republic of Poland, Opus 17, 

2019/33/B/NZ1/02770 [Deciphering the role of putative protein factors involved in 

the mycobacterial DNA strand break repairs] Role in the project: principle 

investigator, project ongoing 

2. Research grant from the National Science Center, Republic of Poland, SONATA BIS, 

2019/34/E/NZ1/00338 [Structural insights into the involvement of the RNA 

degradosome in trans-translation in the light of the antimicrobial activity of 

pyrazinamide  perspectives for anti(myco)bacterial drug discovery.] Role in the 

project: principle investigator, project ongoing 

3. Research grant from the National Science Center, Republic of Poland, SONATA 10, 

2015/19/D/NZ1/02842 [The role of core RNA decay machinery in regulation of 

metabolism of Mycobacterium tuberculosis]; Role in the project: principle 

investigator, project completed 

 

Thanks to the skills I have acquired in the area of bioinformatics analysis of 

transcriptomic and proteomic data, I often engage in scientific cooperation in research 

going beyond my main scientific interests, which is the metabolism of tuberculosis nucleic 

acids. As part of internal cooperation at the Institute of Medical Biology of the Polish 

from Mycobacterium tuberculosis 

2021], inhabiting human macrophages [Kawka et al. 2021] or mycobacteria treated with 
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innovative growth inhibitors [Korycka-

Jerzy 

species identification of fungi producing an enzyme of potentially great importance for 

a, 

prof. IBM PAN, I identified in the mass spectra of the IBM PAN a variant of the human 

Neuromedin U peptide responsible for an interesting phenotypic effect in the context of 

carcinogenesis and tumor metastasis [Przygodzka et al. 2021]. 

Manuscripts:  

, Rumijowska-Galewicz A, Strapagiel D, 

Zakrzewska- sterol-dependent transcriptome remodeling 

reveals new insight into the contribution of cholesterol to Mycobacterium tuberculosis 

pathogenesis. Sci Rep. 2021 Jun 11;11(1):12396. doi: 10.1038/s41598-021-91812-0. 

 

2. Kawka M, Brzostek A, Dzitko K, Kryczka J, , 

Strapagiel D, Gatkowska J, Dziadek J, Dziadek B. Mycobacterium tuberculosis Binds Human 

Serum Amyloid A, and the Interaction Modulates the Colonization of Human Macrophages 

and the Transcriptional Response of the Pathogen. Cells. 2021 May 20;10(5):1264. doi: 

10.3390/cells10051264. 

 

3. Korycka-

, Strapagiel D, Szczesio M, Gobis K, Dziadek J. 2,4-Disubstituted pyridine 

derivatives are effective against intracellular and biofilm-forming tubercle bacilli. Front 

Pharmacol. 2022 Nov 10;13:1004632. doi: 10.3389/fphar.2022.1004632. 

 

-

Laccase activity of the ascomycete fungus Nectriella pironii and innovative strategies for 

its production on leaf litter of an urban park. PLoS One. 2020 May 14;15(5):e0233553. 

doi: 10.1371/journal.pone.0233553. 

 

5. Przygodzka P, Sochacka E, Soboska K, Pacholczyk M, Papiewska-  I, Przygodzki T, 

, Ballet S, De Prins A, Boncela J. Neuromedin U induces an invasive phenotype 

in CRC cells expressing the NMUR2 receptor. J Exp Clin Cancer Res. 2021 Sep 7;40(1):283. 

doi: 10.1186/s13046-021-02073-8. 
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Since January 2020, I have been involved in a project implemented at the 

Department of Immunology and Infectious Biology of the Faculty of Biology and 

Environmental Protection of the University of Lodz, in the research group of Prof. dr hab. 

Magdalena Mikolajczyk-Chmiela. The project entitled "Multifunctional biologically active 

composites for use in regenerative medicine of the skeletal system" was awarded as part 

of the TEAM-NET competition of the Polish Science Foundation financed by the European 

Union. Through a competition, I assumed the role of the Young Research Team Leader in 

this project and took up the challenge of coordinating the work of the project team of the 

University of Lodz in substantive aspects, with the support of a member of the project 

steering committee - Dr. Karolina Rudnicka. The project is implemented on the basis of 

multi-center cooperation, in a scientific consortium led by the team of Prof. dr hab. Eng. 

group of Prof. dr hab. Eng. Agnieszka Sobczak-Kupiec from the Cracow University of 

Technology and the group of Dr. Eng. Monika Biernat from the Institute of Ceramics and 

research group obtaining funding for an additional research task in the project, the 

research is continued until the end of September this year. So far, the cooperation of the 

entire consortium has resulted in at least 28 scientific publications and 11 patent 

applications, and the vast majority of these works have been carried out in cooperation 

with at least 2 out of 4 consortium partners. The research concerned the development of 

innovative polymer-ceramic-based biomaterials for use in regenerative medicine for the 

treatment of bone tissue defects. My involvement in research on biomaterials was 

developed through scientific cooperation of our team with the group of Prof. dr hab. 

Sylwia Rodziewicz-

Katarzyna Nawrotek from the Lodz University of Technology. The research mainly 

concerned cytocompatibility, biocompatibility and bioefficiency analyzes as normative 

tests based on the ISO 19993 standard system and included in vitro and in vivo tests on 

house mouse and brown rat models. Involvement in the TEAM-NET project motivated me 

to gain additional qualifications, such as the right to conduct experiments on animals or 

to undergo training in conducting clinical trials, which is necessary for the future 

commercialization of the solutions currently being developed in our research. 

Besides working on mycobacterial models, I have recently gotten involved in the 
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regenerative medicine of bo

program supported by the Foundation for Polish Science. I am using my knowledge and 

experience in protein purification, proteomics and transcriptomics analyses to aid the 

engineers in producing highly biocompatible and safe scaffolds for treatment of bone 

injury. The research involves production and incorporation of various recombinant 

growth factors, testing the cytotoxicity and biosafety of various polymer based materials 

that can support bone regeneration.    

Manuscripts:  

, Nowak M, Chmiela M. In Vitro and 

In Vivo Biocompatibility of Natural and Synthetic Pseudomonas aeruginosa Pyomelanin 

for Potential Biomedical Applications. Int J Mol Sci. 2023 Apr 25;24(9):7846. doi: 

10.3390/ijms24097846.  

 

2. Biernat M, Szwed-Georgiou A, Rudnicka K, , Pagacz J, Tymowicz- Grzyb P, 

-Wala P, Karska N, Rodziewicz-

s Ca-P/PLA Composites with APTES and 

Alendronate Improves Their Mechanical Strength and Cytobiocompatibility towards 

Human Osteoblasts. Int J Mol Sci. 2022 Nov 18;23(22):14315. doi: 

10.3390/ijms232214315.  

 

3. -G

-Wala P, Krupa A, 

P, Rudnicka K, Biernat M. Effects of Sterilization and Hydrolytic Degradation on the 

Structure, Morphology and Compressive Strength of Polylactide-Hydroxyapatite 

Composites. Int J Mol Sci. 2022 Sep 9;23(18):10454. doi: 10.3390/ijms231810454.  

 

4. , Biernat M, Tymowicz-

Grzyb P, Michalska M, Karska N, Rodziewicz- ewicz K. Three 

Component Composite Scaffolds Based on PCL, Hydroxyapatite, and L-Lysine Obtained in 

TIPS-SL: Bioactive Material for Bone Tissue Engineering. Int J Mol Sci. 2021 Dec 

18;22(24):13589. doi: 10.3390/ijms222413589.  
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5. , Rudnicka K, Szwed A, 

-

K. PGS/HAp Microporous Composite Scaffold Obtained in the TIPS- TCL-SL Method: An 

Innovation for Bone Tissue Engineering. Int J Mol Sci. 2021 Aug 10;22(16):8587. doi: 

10.3390/ijms22168587.  

 

, Szymczyk-

Trochimczuk AW. The Effect of Pore Size Distribution and l-Lysine Modified Apatite 

Whiskers (HAP) on Osteoblasts Response in PLLA/HAP Foam Scaffolds Obtained in the 

Thermally Induced Phase Separation Process. Int J Mol Sci. 2021 Mar 30;22(7):3607. doi: 

10.3390/ijms22073607.  

 

7. Nawrotek K, Rudnicka K, Gatkowska J, Michlewska S, Pearson BL, , 

Wieczorek M. Ten-eleven translocation methylcytosine dioxygenase 3-loaded 

microspheres penetrate neurons in vitro causing active demethylation and neurite 

outgrowth. J Tissue Eng Regen Med. 2021 May;15(5):463-474. doi: 10.1002/term.3185. 

  

8. 

Morawiak M, , Rudnicka K. Influence of Hydroxyapatite Surface 

Functionalization on Thermal and Biological Properties of Poly(l-Lactide)- and Poly(l-

Lactide-co-Glycolide)-Based Composites. Int J Mol Sci. 2020 Sep 13;21(18):6711. doi: 

10.3390/ijms21186711.  

 

Conference attendance 

1. 19-24 March 2023 Gordon Research Conferences Cartilage Biology and Pathology, 

Lucca, Italy, "Comprehensive assessment of biocompatibility and bioactivity of 

piomelanin-based composites supporting bone regeneration". Urbaniak M. M., Szwed-

ustakiewicz 

K., ., Rudnicka K. - plakat presentation. (presenting author) 

 

2. May 27-28, 2022. National conference IMPLANTS 2022 - Engineering, Medicine and 



 Summary of Professional Accomplishments 

93 
 

Technology, "Biocompatibility of Pseudomonas aeruginosa pyomelanins - natural 

polymers with regenerative potential". Urbaniak M. M., Rudnicka K., ., Nowak 

-Chmiela M. - poster presentation. 

 

3. May 27-28, 2022. National conference IMPLANTS 2022 - Engineering, Medicine and 

Technology, "Biological effect of cholesterol modification of PLA-HAp composites on the 

growth of human osteoblasts". Rusek-Wala P

, Krupa A. - poster presentation. 

 

4. 14-17 October 2021, 30th Anniversary Conference of the Polish Society for 

in vitro biological properties of porous PLLA/HAp-Zn composites 

Biernat M

Najmrodzki A., Tymowicz-Grzyb P., Antosik A., Rusek-Wala P., Krupa A.,  - 

poster presentation. 

 

5. February 12-15, 2020, 1st Open Meeting of the EuroMicropH, CA18113  

Understanding and exploiting the impacts of low pH on microorganisms, COST European 

ugal, 

Urbaniak M., 

Gonciarz W., Rudnicka K., , Chmiela M.  poster presentation. 

 

Financial support 

1. Additional research task as part of the extension of the TEAM-NET project 

"Comprehensive assessment of biocompatibility and bioactivity of pyomelanin 

supporting bone regeneration and vascularization processes", financed by the 

Foundation for Polish Science, implemented at the University of Lodz until September 30, 

2023 as an applicant for funding and Young Leader of the Research Team. 
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Scientific plans 

 

My current scientific research focuses mainly on the analysis of the cellular 

functions of the RNA degradosome elements of the pathogenic Mycobacterium 

tuberculosis and saprophytic Mycolicibacterium smegmatis. The analysis of similarities 

and differences in the role of individual proteins of the RNA degradosome complex in 

these bacteria will provide basic knowledge for understanding the mechanisms of post-

transcriptional regulation of gene expression in bacteria. Currently, together with PhD 

students, I am attempting to crystallize the PNP protein, degradosome component, in 

order to solve its structure, for a more complete understanding of the mechanism of 

action of pyrazine acid (the active metabolite of pyrazinamide) on Mycobacterium 

tuberculosis. In the near future, I also intend to optimize the colorimetric assay for the 

activity of the PNP protein, using its ability to hydrolyse the alarmon (p)ppGpp in vitro, or 

to design an alternative assay to track PNP activity. 

The colorimetric assay will enable high-throughput screening for inhibitors of this 

essential component of the mycobacterial RNA degradosome. Additional experiments 

using already prepared strains of M. tuberculosis mutants with regulated production of 

RNA degradosome components will determine the role of these enzymes for the proper 

adaptation of bacteria to the conditions of oxidative stress. At the same time, I plan to 

continue research on DNA damage repair mechanisms in mycobacteria in the context of 

the analysis of protein complexes involved in these processes. 

 

5. Information on demonstrating significant scientific or artistic 

activity carried out in more than one university, scientific or cultural 

institution, in particular a foreign one 

 

I consider my studies to be universal and interdisciplinary. I have spent significant 

amount of time in foreign research institutions and attended national and international 

conferences, where I am trying to disseminate my research results and promote polish 

research. I am also actively looking for opportunities to collaborate in international 

initiatives that focus on the universal problems of health care systems, in the field of 

microbiology and research on the mechanisms of tissue regeneration. 
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My previous employment included employment contracts at the University of 

Texas at Tyler, USA (2007-2010), Institute of Biochemistry and Biophysics of the Polish 

Academy of Sciences in Warsaw (2011-2016), National Center for Medical Research in 

(2016- , Poland (2020-present). Under each of the 

employment contracts, I conducted scientific research, which significantly contributed to 

the development of knowledge in the areas of research, as evidenced by scientific 

publications in renowned scientific journals from the JCR list, with significant Impact 

Factors. I am constantly developing scientific cooperation established during foreign 

internships or during involvement in international cooperation programs in which I 

participated. 

 

5.1. Stays in foreign scientific units 

 

Before obtaining a doctoral degree 

September 2007 - December 2010 (40 months) - internship at The University of Texas, 

Health Science Center at Tyler, under the supervision of prof. Malini Rajagopalan, Tyler, 

Texas, USA. 

 

July and August 2006 (2 months) - internship in a scientific laboratory as part of the 

IAESTE exchange program, at the National Reference Center for Research on Salmonella 

and other Enterobacteria, Robert Koch Institute, in a group led by prof. Helmut Tschaepe, 

Wernigerode, Germany 

 

After obtaining a doctoral degree 

July 2014 - June 2016 (24 months) - postdoctoral fellowship at the Medical Research 

Council Genome Damage and Stability Centre, under the supervision of prof. Aidan 

Doherty, University of Sussex, Brighton, U.K., delegated from the Institute of Biochemistry 

and Biophysics of the Polish Academy of Sciences as part of an pay-free leave to 

implement the "Mobility Plus III" project 

 

January 2014 - June 2014 (6 months) - postdoctoral fellowship at the Medical Research 

Council National Institute for Medical Research, transformed into the Francis Crick 
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Institute, in the group of prof. Douglas Young, London, United Kingdom, for the 

implementation of scientific cooperation under the SystemTB project (System Biology of 

Mycobacterium tuberculosis) 

 

5.2 Scientific cooperation supported by joint publications or 

applications for research funding at the national or international level 

1. Institute of Pharmacology and Structural Biology, University of Toulouse, Toulouse, 

France, dr hab. Hedia Marrakchi, joint involvement in the implementation of the 

SystemTB and POLONIUM projects. 

 

2. Francis Crick Institute, London, Great Britain, prof. Douglas Young (&), joint 

involvement in the implementation of the SystemTB project. 

 

3. London School of Hygiene and Tropical Medicine, London, UK, Dr. Joanna Houghton, Dr. 

Teresa Cortes, joint involvement in the SystemTB project. 

 

4. University of Sussex, Brighton, UK, prof. Aidan Doherty, Dr. Nigel Brissett, supervisors 

of the postdoctoral fellowship within the Mobility Plus III project, further cooperation 

maintained in the field of research on DNA damage repair pathways. 

 

5. Institute of Organic Chemistry and Biochemistry of the Czech Academy of Sciences, 

Prague, Czech Republic, Dr. Iva Pichova, joint involvement in the SystemTB project. 

 

6. Spanish National Research Council, National Center of Biotechnology in Madrid, Madrid, 

-

Plus III project. 

 

7. Center for Health Sciences, University of Texas at Tyler, Tyler, Texas, USA, prof. Malini 

Rajagopalan (&), prof. Murty Madiraju (&), prof. Anna Kurdowska, cooperation 

established during her employment at the University of Texas at Tyler. 

 

8. European Molecular Biology Laboratory in Hamburg, Germany, prof. Matthias 

Wilmanns, joint involvement in the implementation of the SystemTB project. 
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9. University of Eastern Piedmont, Piedmont, Italy, Dr. Menico Rizzi, Dr. Franca Rossi, joint 

involvement in the implementation of the SystemTB project. 

 

10. Institute of Biochemistry and Biophysics of the Polish Academy of Sciences and the 

International Institute of Molecular and Cell Biology, Warsaw, prof. Andrzej Dziembowski, 

joint involvement in the implementation of the SystemTB project and during further 

employment at the Institute of Biochemistry and Biophysics of the Polish Academy of 

Sciences in Warsaw. 

 

Zakrzewska-

of the function of the Lsr-2 protein in Mycobacterium. 

 

12. Institute of Microbiology, Biotechnology and Immunology, Faculty of Biology and 

Environmental Protection, University of Lodz, prof. dr hab. -

Chmiela, dr hab. Katarzyna Dzitko (prof

Agnieszka Krupa, dr hab. 

-

of Lodz supported by joint scientific publications. 

 

13. Biobank Laboratory, Department of Molecular Biophysics, Institute of Biophysics, 

Faculty of Biology and Environmental Protection, University of Lodz, Lodz, Dr. Dominik 

odz supported 

by joint scientific publications 

 

14: Wroclaw University of Technology, Wroclaw, Poland, Prof. dr hab. Eng. Andrzej 

f the TEAM-NET project 

 

15: Cracow University of Technology, Cracow, Poland, Prof. dr hab. Eng. Agnieszka 

Sobczak-Kupiec, cooperation in the implementation of the TEAM-NET project 
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rk, Warsaw, 

-NET project 

 

-  

18: Lodz University of Technology, Lodz, Poland, dr hab. Eng. Katarzyna Nawrotek 

(Professor of TUL) 

 

Legend: (&)-currently retired employees 

 

Membership in international and national organizations and scientific societies 

1. Acid Fast Club - scientific society for research on tuberculosis, participation in meetings 

of the scientific society in 2014 

2. American Society for Microbiology - as an active member of the society in 2009-2010 

 

6. Information on teaching, organizational and science or art 

achievements. 

 

In my scientific work, I take research positions, but I try to actively participate in 

conducting classes with students. In 2011 and 2012, I helped prof. Dziembowski in 

conducting a series of practical classes in proteomics for students of the Faculty of Biology 

at the University of Warsaw. 

 

In 2015-2016, I participated, under the guidance of prof. Aidan Doherty, in teaching 

biological computation to students at the University of Sussex, Brighton, UK. 

 

6.1.1 Scientific supervision of students 

 K, 2012, Bachelor's thesis (experimental work), 6 months "Study of interactions 

between proteins involved in DNA repair in Mycobacterium", University of Warsaw, under 

the supervision of prof. Andrzej Dziembowski, 

 

Beaney C, 2015, BA thesis (experimental), 6 months "Characterizing Rv1261c and 

Rv1871c as potential new players in DNA damage response pathways in Mycobacterium 

tuberculosis", University of Sussex, Brighton, UK, 
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Freestone D, 2016, BA thesis (experimental), 6 months "Characterization of MSMEG_1282 

as a DNA processing enzyme in Mycobacterium smegmatis", University of Sussex, 

Brighton, UK. 

 

6.1.2 Scientific supervision of interns 

Urbaniak M, August-September 2018, 4th year student of Microbiology, University of 

Lodz, Faculty of Biology and Environmental Protection, as part of obligatory student 

internships at the University of Lodz, 

 

Juszczyk Z, August-September 2018, 4th year student of Microbiology, University of Lodz, 

Faculty of Biology and Environmental Protection, as part of the obligatory student 

internship at the University of Lodz, 

 

Atanasova V, June and July 2017, third-year medical student, trainee under the IAESTE 

scholarship exchange program, 

 

 E, 2009  2010, care during an internship at the Center for Health Sciences of 

the University of Texas in Tyler, Texas, USA. 

 

6.1.3. Scientific supervision of doctoral students as a scientific supervisor or 

assistant supervisor 

 

I am an assistant supervisor at the BioMedChem Doctoral School of the University of 

Lodz and the Institutes of the Polish Academy of Sciences in Lodz: 

 

2019  present  s at the Institute of Medical 

date December 2023. 

Thesis supervisor: dr hab. Anna Brzostek, prof. IBM PAN 

 

2019  present  Paulina Rusek-Wala, MSc, PhD thesis at the Department of 

Immunology and Infectious Biology of the University of Lodz, 

expected defense date December 2023. 
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Thesis supervisor: dr hab. Agnieszka Krupa 

 

       2021  present  Yaroslav Lavrynchuk, MSc, working on his doctoral thesis at the 

Department of Immunology and Infectious Biology of the University 

of Lodz, mid-term evaluation of the progress of the doctoral thesis 

scheduled for September 2023. 

Thesis supervisor: Prof. dr hab. -Chmiela 

 

6.1.4 Training and courses in the field of didactics 

 

2020 "Facilitation - how to increase the efficiency of working with a group" workshops 

conducted by Dr. Beata Master as part of the EDU360 (online) training series, 

 

2020 "Mentoring as a method of knowledge transfer" workshops conducted by Anna 

Kaczalska as part of EDU360 (online) training series, 

 

2023 training: "Tutor's essay (and not only) as a form of work in any discipline" 

conducted by Dr. Agnieszka Dziedziczak-Foltyn, University of Lodz, Lodz, Poland, 

 

2023 training entitled: "Academic tutoring - the potential of personalization of 

education, workshop and tutor tools" conducted by Dr. N. Ratajczyk and Dr. A. 

-  

 

2023 training: "Tutoring - where to start?" conducted by dr hab. Agnieszka 

Dziedziczak-Foltyn, University of Lodz, Lodz, Poland, 

 

2023 training entitled: "Developing study skills as part of tutoring" conducted by dr 

hab. Agnieszka Dziedziczak-Foltyn, University of Lodz, Lodz, Poland, 

 

2023 training: "The use of activating teaching methods in academic education" 
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2023 training entitled: "Modern tools and applications in teaching" conducted by Dr. 

 

6.2 Science popularizing activity 

 

Lectures outside scientific conferences: 

 

of Taste, or who really rules in the kitchen" addressed to students of the University of 

the Third Age in Lodz. Helena Kretz 

 

10.01.2023 Rudnicka K

vaccines against Covid-19?" addressed to students of the Lodz University of the Third 

Age. Helena Kretz 

 

"What is protein eaten with (in the laboratory)?" 

 

about vaccines against Covid19?" addressed to parents of children associated in the 

Children's University of the Lodz University of Technology, 

 

06.11.2017 "Study of the participation of RNA degradosome proteins in the regulation 

of the metabolism of mycobacterium tuberculosis", in the hall of the Institute of 

 

 

17.12.2013 "RNA decay machinery in mycobacteria" in the auditorium of prof. 

Gajewski, Institute of Biochemistry and Biophysics of the Polish Academy of Sciences, 

Warsaw, 

 

Before obtaining a doctoral degree 
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Participation in the organization of the scientific conference "Bird panic epidemic", 

devoted to bird flu (16.12.2005), Faculty of Biology and Environmental Protection, 

University of Lodz, Lodz; 

 

Coordination of the activities of the microbiological section operating at the Biologists' 

Club of the University of Lodz under the project: "Testing the microbiological purity of 

the air in the building of the animal house of the Faculty of Biology and Environmental 

Protection" (2006). 

 

7. Apart from information set out in 1-6 above, the applicant may 

include other information about his/her professional career, which 

he/she deems important.   

 

7.1 Specialized Courses and Functions 

 

2023 - certified stationary training for researchers and research teams "Conducting 

clinical trials in accordance with the principles of Good Clinical Practice" Brillance, 

Clinical Research in Krakow, Poland 

 

2019 course of protein crystallography "Prot XRD" Jerzy Haber Institute of Catalysis 

and Surface Chemistry, Cracow, Poland, certified course, 

 

2018, participation in training in the safe use of radioactive substances at the Central 

Laboratory for Radiological Protection in Warsaw, completed with an exam for 

obtaining the authorization of the Radiological Protection Inspector (IOR-1) 

conducted by the National Atomic Energy Agency in Warsaw, Poland, 

 

2016, participation in the "Fundamentals of CRISPR-Cas9 gene editing" training, 

which took place at the Didactic Center of the Medical University of Lodz, 

 

2011, participation in a practical EMBO course in the field of proteomic research using 

mass spectrometry, certified course, 
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