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Abstract
Palaeoproteomics is a rapidly evolving discipline, and practitioners are constantly developingnovel strategies for the analyses and interpretations of complex, degraded protein mixtures.The community has also established standards of good practice to interrogate our data. How-ever, there is a lack of a systematic exploration of how these affect the identification of peptides,post-translational modifications (PTMs), proteins and their significance (through the False Dis-covery Rate) and correctness. We systematically investigated the performance of a wide rangeof sequencing tools and search engines in a controlled system: the experimental degradation ofthe single purified bovine β-lactoglobulin (BLG), heated at 95°C and pH 7 for 0, 4 and 128 days.We target BLG since it is one of the most robust and ubiquitous proteins in the archaeologicalrecord. We tested different reference database choices, a targeted dairy protein one, and thewhole bovine proteome and the three digestion options (tryptic-, semi-tryptic- and non-specificsearches), in order to evaluate the effects of search space and the identification of peptides.We also explored alternative strategies, including open search that allows for the global identi-fication of PTMs based upon wide precursor mass tolerance and de novo sequencing to boostsequence coverage.We analysed the samples usingMascot, MaxQuant, Metamorpheus, pFind,Fragpipe and DeNovoGUI (pepNovo+, DirecTag, Novor), benchmarked these tools and discussthe optimal strategy for the characterisation of ancient proteins. We also studied physicochem-ical properties of the BLG that correlate with bias in the identification coverage.
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(#2%"-:%*-01*-((7"-(5*#+*%-(.*4#)'$'#0*-3#0:*$.%*\QY*)%67%0(%C*

!

!"#$%&'-!"!#$%&'()*$!/0!)%&!,+/$&63+&!)/!'(,!)%&!!"#$%&%!,&,)*6&-!)/!)%&!:/@*.&!
D"2($)/72/:32*.! -&E3&.$&8!9%*2&!(22/9*.7!-&E3&.$*.7!&++/+-;!F5!!"#$%&%! ,&,)*6&-!
(.6!GHI!(+&!J:2*.6&6K;!A;F5!L!(.6!M")&+'*.(2!<"'&+-!(+&!&1)+($)&6!0+/'!)%&!,&,)*6&-;!
A;A5!GHI!*.6&1!*-!7&.&+()&68!9*)%!<"'&+-!(-!<&=-!,/*.)*.7!()! )%&!,/-*)*/.-! *.!)%&!
,+/)&*.;! N/-*)*/.-! (+&! 9*)%! +&-,&$)! )/! )%&! *''()3+&! GHI! $/.)(*.*.7! )%&! -*7.(2!
,&,)*6&!O5!P.!)%*-!&1(',2&8!)%&!,&,)*6&!>NQRSQSGQT!'()$%&-!A!6*00&+&.)!<"'&+-!
0+/'! )%&! GHI! <"'&+! *.6&18! 9%*$%! $/'&! 0+/'! ,/-*)*/.-! UC! (.6! FVB! /0! )%&! GHI!
,+/63$)!-&E3&.$&;!V58!C5!>%*-!+&-32)-!*.!)9/!,/--*:2&!(2*7.'&.)-!/0!)%&!E3&+=!,&,)*6&!
(7(*.-)!GHI;!U5!>%&!(2*7.'&.)!9*)%!)%&!%*7%&-)!($$3+($=!*-!<&,)!(.6!/@&+(228!/.2=!
(2*7.'&.)-!9*)%!*6&.)*)=!(:/@&!BWX!(+&!$/.-*6&+&6;!P.!$(-&!/0!)*&-8!)%&!(2*7.'&.)!
9*)%!)%&!2/.7&-)!-&&6!'()$%!(.6!$/'*.7!0+/'!(!L")&+'*.(2!<"'&+!9/326!:&!<&,);!
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