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Transitions-Peptide-Protein Model I
Assumptions

• After trypsination, a peptide’s concentration should be function of the 
originating proteins concentration:

c(Peptide)  =  c(Protein) * fTryps, p * ε1 fTryps, p: ∈ [0,1]

• The number of ionized peptides after Electron Spray Ionization is a function of 
the peptides concentration:

n(Peptide) = c(Peptide) * fIon, p * ε2

• The AUC of transitions over MS/MS and fragmentation is a function of the 
number of ES – ionized peptides passing the mass selection in MS and the 
fragmentation factor ffrag. 

A(Transition) = n(Peptide) * ffrag, p * ε3

• Combining the three terms forms a relation between A and protein 
abundance:

A(Transition)  =  c(Protein) * fTryps, p * fIon, p * ffrag ε*



Transitions-Peptide-Protein Model II
Assumptions

• After log-transformation, factors become addends:
log(A(Transition))  =  log(c(Protein)) + log( fTryps, p * fIon, p) + log(ffrag) + log( ε*)
log(A(Transition))  =  RelAbundanceProtein + PeptideEffect + FragEffect+ ε*

• Assumptions: 
- PeptideEffect ~ N(0, σp)
- FragEffect ~ N(0, σf(p))
- ε ~ N(0, σe)

• Example of a hierarchical, mixed effect model 
where a transition is nested in a peptide which 
is nested in protein.

• log(A(Transition)) ~ 0 + SampleID +                                  
(1| PeptideID/TransitionID)
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R2 = 0.76
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