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1 Este rácio reflete diretamente o grau de oxidação dos grupos tiol e a formação de ligações de dissulfureto na roGFP2. 
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2 HyPer is a circularly permutated yellow fluorescent protein (YFP) designed to include the regulatory domain of the 

H2O2-sensing protein OxyR (Belousov et al., 2006). Therefore is a fluorescent ratiometric sensor that responds to 
H2O2 in a concentration-dependent way  (Melo et al., 2017). This response is based in the oxidation and simultaneous 
creation of disulfide bonds between cysteines C199 and C208 from the OxyR domain. The degree of thiol oxidation 
and disulfide bond formation is closely related to the fluorescence intensity ratio of HyPer when stimulated at 488 
and 405 nm (emission at 530 nm) (Correia et al., 2020). 
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1.4.3 Enzyme kinetics and substrate inhibition 

3 Observations inferred that HyPer was sensitive, not only but also to the H2O2 produced directly by glucose oxidase in 

the PRDX4/PDI pathway, providing unreliable read-outs. 
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2.1 Recombinant protein expression and purification  

2.1.1 Plasmids and microorganisms 

Protein Plasmid Insert description Resistance Cloning Sites Expression 
Affinity 

Tag 

roGFP2-H6 pET-15b NA1 Amp NcoI/Bam HI BL21(DE3) His 

hPDI A1 pTrcHis-A hPDIwt (18-508) Amp 
NcoI_NheI/ 

Bam HI 
BL21(DE3) His 

ERO1 pGex 
GST-Smt3-mERO1α 

(23-464) 
Amp Bam HI/SacI Rosetta(DE3) GST 

PRDX4 pRSET-A PRDX4 (37-274) Amp 
Bam HI/ 
Hind III 

BL21(DE3) His 

Ulp1 pET-28b 
ULP 1 

Sumo protease  
(403-621) 

Kan XbaI /EcoRI BL21(DE3) His 

1 Not available 
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ε

𝐴280 = 𝑐 × 𝜀 × 𝑏

ε

Protein roGFP2-H6 
ERO1 

hPDI A1 PRDX4 Ulp1 
w/ GST w/o GST 

MW (kDa) 29 90 51.6 56.8 30.9 25.5 

ε oxi (M-1cm-1) 23505 NA1 70205 45755 38640 30035 

ε red (M-1cm-1) 23380 NA1 69330 45380 38390 29910 

1 Not available 
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2.1.8 Protein analysis: SDS-PAGE 

μ
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Revolving Gel 

12% acrylamide 

Stacking Gel 

5% acrylamide 

ddH2O 2.5 mL 1.45 mL 

1 M Tris-HCl pH 6.8 NA1 0.25 mL 

1.5 M Tris-HCl pH 8.8 1.25 mL NA1 

Acrylamide/Bisacryilamide 40% 1.5 mL 0.25 mL 

10% SDS 50 µL 20 µL 

10% APS (freshly added) 50 µL 20 µL 

TEMED (freshly added) 5 µL 2 µL 

1 Not applied 
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3.1 Recombinant protein expression and purification  

3.1.1 Batch fermentation and protein expression analysis by SDS-PAGE 
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[roGFP2] (µM) 
Initial reaction rate mean ± SD

1

 (x103 /s) 

PDI 1µM 
PRDX4 1µM 

PDI 3µM 
PRDX4 1µM 

PDI 5µM 
PRDX4 1µM 

PDI 1µM 
PRDX4 3µM 

PDI 1µM 
PRDX4 5µM 

0.1 14.0 ± 2.56 4.85 ± 0.74 5.19 ± 0.53 19.8 ± 2.44 18.2 ± 0.99 

0.5 12.5 ± 1.76 28.0 ± 1.19 17.6 ± 1.01 21.9 ± 2.38 21.6 ± 2.19 

1 9.43 ± 2.05 18.4 ± 0.15 15.0 ± 2.15 16.5 ± 1.27 20.8 ± 3.04 

3 7.67 ± 0.38 12.8 ± 4.88 11.2 ± 3.54 9.36 ± 1.17 14.2 ± 0.61 

5 7.94 ± 1.04 8.32 ± 0.36 8.60 ± 1.25 7.79 ± 1.78 ND
2

 

7 3.04 ± 1.17 6.50 ± 0.87 9.97 ± 0.55 3.87 ± 0.34 16.0 ± 1.41 

10 1.20 ± 0.29 4.44 ± 0.48 4.42 ± 0.16 3.31 ± 0.70 18.1 ± 0.14 

1 Standard deviation 
2 Not determined 
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PDI 3µM 

PRDX4 1µM 
PDI 5µM 

PRDX4 1µM 
PDI 1µM 

PRDX4 3µM 
PDI 1µM 

PRDX4 5µM 

Vmax (s-1) 0.014 0.038 0.029 0.027 0.022 

Km (µM) 0.030 0.275 0.344 0.030 0.030 

Ki (µM) 3.16 2.00 2.28 2.07 10.00 
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3.2.3 Synergy between pathways: PDI / ERO1 / PRDX4 
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