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Supplementary Figure 1: Scheme of the differential labeling approach. Cells are harvested and lysed in 

the presence of an isobaric iodoTMTTM isomer (yellow circle) that binds to reduced thiol groups. 

IodoTMTTM label reagents are a set of isobaric isomers that are thiol-reactive and can be differentiated 

by mass spectrometry. Oxidized cysteinyl residues are reduced by TCEP. In a second labeling step the 

free thiols (formerly oxidized) are labeled with a different iodoTMTTM reagent (green circle). The 

samples can be analyzed by tandem mass spectrometry, to identify proteins with an altered redox state 

and to gain insights into the overall redox state of the proteome. 



Supplementary Figure 2: Scheme depicting the intermediate trapping approach used to identify 

potential Nrx interaction partners. A: Recombinantly expressed and purified mNrx Cys208Ser protein 

lacking the resolving cysteine of the active site was linked to CnBr-Sepharose followed by reduction 

using DTT. Protein extracts from SH-SY5Y cells or mouse brain were loaded on the column. Potential 

interaction partners bound to the reduced Nrx, whereas unbound proteins were released in the flow-

through. The trapped proteins were eluted by addition of the reductants DTT and TCEP. The eluat was 

analyzed by mass spectrometry, allowing the identification of potential Nrx interaction partners. B: 

Basis for this approach is the dithiol reaction mechanism of Trx family proteins (upper part), where the 

N-terminal active site cysteine attacks the disulfide bond of the oxidized target protein, leading to the 

formation of a mixed disulfide, which is reduced by the attack of the C-terminal active site cysteine, 

releasing the reduced target protein. The intramolecular disulfide within the active site of the Trx-

family protein is reduced. Note, that the protein reducing Nrx is not known, yet. The exchange of the 

C-terminal active site cysteine for a serinyl residue (lower part) still allows the protein interaction with 

the target and the formation of the mixed disulfide, but prohibits the reduction and release of the target 

and therefore traps the intermediate.





Supplementary Figure 3: Recombinant expression and purification of mNrx WT and Cys208Ser in E. 

coli. Proteins were expressed in E. coli BL21(DE3)pRIL and affinity-purified. The expression and 

purification was controlled by SDS PAGE. Samples before (- IPTG) and 5 h after induction (+ IPTG) 

of protein expression, as well as samples from the purification procedure, i.e. the extract of the lysed 

bacteria, the flow-through and the main fraction containing the purified His-tagged protein, confirmed 

a good yield and purity of recombinant mNrx protein.


