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• Nucleophilic centers can be sulphur or 
phosphorus atom or aromatic carbon of a 
sensitiser

• Electrophile is the S-S bridge on proteins

Nucleophilic sensitisers
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Nucleophilic sensitisers (cont.)
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Peptide design

Reactivity Profiling

Aleksic et al, (2009) Toxicol. Sci. 108(2), 401–411
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adduct formation/peptide 
depletion

0.5mM peptide (50µL of 2.5mM stock) 

+

50mM chemical (100 µL of 125mM stock)

+

Buffer (90µL) + 0.1mM IS (10µL of 2.5mM stock)

24 hours incubation

LC/MS/MS

Experimental Procedure

reaction kinetics

Adapted a standard spectrophotometric 

protein quantification protocols for our needs 

using fluorescence readout ( AcFAAKAA – 

fluorescamine; AcFAACAA – maleamide)

Output

• Qualitative (adduct formation) – confirmation of 
reactivity; reaction mechanism(s)

• Quantitative (peptide depletion/reaction kinetics) – 
comparison with DPRA; reaction rate
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Updating reactivity profiling – method adaptation

CAc F A A A A

KAc F A A A A

Test chemicals

Nucleophilic targets

Electrophilic targets

No obvious adducts, 
noted m/z 356, which is
tentatively heavily oxidised GSH

New signals observed with Cys peptide
for m-phenylenediamine, 5-amino-2-methylphenol 
and 1-(2,4-Dihydroxyphenyl)-3-phenylprop-2-en-1-one) 
however not easily explained

All chemicals showed new signals 
that could be explained by a nucleophilic 
sensitiser mechanism

All samples prepared with the chemical in excess, mixed with pH7.4 and pH10 buffer and analysed by LCMS after incubation at 37C for 24 hours. Blanks without the test 

chemical and controls without peptide/glutathione/disulphide. pH check on preparation and after LCMS analysis, using stronger buffers where necessary to maintain pH 

throughout the experiment.
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Plausible adduct structures observed

5-amino-2-methylphenol
m/z 233.07

m-phenylenediamine
m/z 218.08

resorcinol
m/z 220.04

4-chlororesorcinol
m/z 254.00

1-(2,4-Dihydroxyphenyl)-3-phenylprop-2-en-1-one
m/z 350.09

Waters Xevo TQ-XS LC-MS/MS; combination of SIR and MRM in ES +ve mode
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• Expansion of the nucleophilic chemical domain

Broaden chemical space across S-, N- and C-nucleophiles

Include sensitisers with known NAMs data

• Quantification of nucleophilic reactivity

Derive peptide depletion and reaction rate parameters

Establish concentration - response and kinetic descriptors

• Integration with NAM performance and modelling

Explore relationships between SERS’ and published GARDskin Dose-Response nucleophilic reactivity

Support development of mechanistically informed predictive models

Next steps
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Thank You

sers.unilever.com

https://seac.unilever.com/
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