
Tools to study NRF2
Anna Grochot-Przęczek

Department of Medical Biotechnology 
Jagiellonian University

Kraków, Poland

anton
Stamp



2

anton
Stamp



Anti-NRF2 antibodies

3Kopacz et al. FRBM 2022
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4Kopacz et al. FRBM 2022

1) Antibody validation

2) NRF2 in SDS-PAGE

3) Epitopes

Anti-NRF2 antibodies
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5Kopacz et al. FRBM 2022

Anti-NRF2 antibody validation is a must
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6cellsignal.com

Anti-NRF2 antibody validation is a must

CST: NRF2 (D9J1B) Rat mAb, A200

NRF2, actin
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NRF2 in SDS-PAGE

Kopacz et al. FRBM 2022

NRF2 predicted molecular weight is 67.8 kDa (human) and 66.9 kDa (mouse)
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NRF2 in SDS-PAGE

Kopacz et al. FRBM 2022
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NRF2 in SDS-PAGE

Kopacz et al. FRBM 2022

pH 8.6
net charge -50
delay ~40 kDa

pH 7.2
net charge -40
delay ~15 kDa

anton
Stamp



NRF2 in SDS-PAGE

Kopacz et al. FRBM 2022

Intrinsically disordered proteins (IDPs)

- The high net charge and anomalous mobility in SDS-PAGE are
characteristic features of IDPs

- The apparent molecular weight of IDPs is usually overestimated 
based on SDS-PAGE by 1.2–1.8 times (1.6 for NRF2)

- More than half of eukaryotic transcription factors are estimated 
to possess unstructured domains, and many present abnormal 
mobility in SDS-PAGE
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Epitopes

Kong et al. Am J Respir Crit Care Med 2011 12
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Cre recombinase
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Epitopes

Kopacz et al. FRBM 2022 13

monoclonal
residues surrounding 275 aa

polyclonal
the epitope mapping to 37–336 aa
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N-terminal domains of NRF2 in KO mice

Kloska et al. Antioxid Redox Signal 2019, Itoh et al., Genes Cells 2003, Hirotsu et al., Genes Cells 2011, Kopacz et al. FRBM 2022 14

tKO Mø

~180 kDa
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NRF2 activators have off-targets

18Cuadrado et al. Nat Rev Drug Discov 2019; Naidu et al. Open Biol 2020; Kopacz et al. FRBM 2022

DMF – 24 proteins (Piroli et al.)
SFN - >500 proteins (Clulow et al.)
CDDO-Im – 576 putative proteins (Yore et al..)
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NRF2 knock-down and overexpression

18Kloska et al. Antioxid Redox Signal 2019

siRNA AdNRF2
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NRF2 inhibitors

18Pouremamali et al. Cell Commun Signal 2022
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NRF2 inhibitors

18Modi et al. J Med. Chem 2023
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dominant negative NRF2 (AdNRF2DN)

19Kloska et al. Antioxid Redox Signal 2019

ARE decoy
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ARE-luc reporter plasmid

20Kloska et al. Antioxid Redox Signal 2019

ARE luciferase

b-galactosidaseCMV

transfection efficiency control - normalisation
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Good luck!

anna.grochot-przeczek@uj.edu.pl
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