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1. Introduction

In cell-fast photochemical oxidation of proteins (IC-FPOP) is a valuable,

mass spectrometry (MS)-based tool to probe protein structures and 2. Manual vs. Automated Sam P le Handlin O
interactions*. It was recently applied on a platform incubator with an XY Manual Sample Handeling Sample Handeling on the _
movable stage (PIXY), where thousands of proteins were modified in cells, in = BioMek i5 (~4 Hrs) 3. Manual vs. Automated Sam P le Handlin 9

Unique Peptides

a fraction of time compared to the flow system2. The advent of this technology |
| Manual vs. Automated Sample Handling

decreases the duration of IC-FPOP but, the workflow still contains a multi-day
MS sample preparation procedure followed by a tedious data analysis aree
scheme. In response to these limitations, we implemented the BioMek i5 1 AER lysates from a ﬂ gl 1Y

liguid handling robot to expedite sample processing and developed / 2. MixtD6T0T %nfd inSC(;Jba_te : - - PO o e 0.4
at 60° C for 50 min. : ample -
specialized scripts in R to accelerate data analysis in the IC-FPOP workflow. | 3. Let samples cool for 10 min. - g s 0.3
I <Lt Add IAA and incubate at room « i - “ IC-FPOP
e : & : Lysates a 0.2
g P | \ : LB S— 0.1

CV of Quantified Peptides
N=6

Tips50F

0.5

SD/mean

9246 7835 9775

CV

temp away from light. m “ n

- - : 3 ; Manual Automated P |
&%&‘% % / o - :Easy Pep 96 ™ Workflow on the BioMek Deck e
i i i - . — ¥ 4. Add 100% acetone and allrc])w 1. Add 50 uL of reduction solution to each sample Unique Proteins IC-FPOP Modified Proteins
- gégteonntg.fx%% %%El%rgl(‘:neci;ﬁe % 4 Shake for ten min at 95° C. < \
Modified (+16 Da) T céentrifugeaand felmoYe C?.Cétotr.]e‘ 5 2 g/l\lloovv(\el ’tsc;le Qﬂgﬁzﬁ ﬂ?gﬁtLOSpOSItlon o1
. befsfuspen >ampies ih digestion 7. Add 50 uL of Trypsin/LysC mix to each sample.
«— § -«— HTier. x-» | 58. Move SamplePrep plate to incubator | \ | ,
= — \ :9.Shake for three hours at 37° C .
/. Flash freeze to 10. Move SamplePrep plate to position P13. 1104 3379 1747 148 404
quench digestion 6. Add trygtsg;agdf'onrcgﬁfée 11. Add 50 uL of enzyme stop solution to each sample. //’
Retention Time :Cleanup of peptides occured off deck via provided filter \
Analyze Data via Specialized R Scripts Export Integrated XIC Data MS/MS Sequence Searching plates and a centrifuge. /
. : ~1 ug of peptides from each method were separated on an EvoSep
4. Power Pivot in Excel vs R (COA DAPTr-beta LC and detected on an Orbitrap Fusion Lumos MS in DDA mode. T
he BioMek provides a higher number of identified proteins and peptides in less time
s vi - s o vi 5. Excel vs. coADAPTr-beta -
Pivot Extension ~ cOoADAPTr-beta version 100%
. N7 §90% = Manual ®Auto 6 CO”CIUSIO”S
Import tabulated XIC data into excel. Load packages and data into R studio. % 38:;0 Manual sample handling resulted in lower CVs for the
‘ . $ . 2 60% L. . . . 2
’ e | . y o E oo guantitation of peptides and higher rates of peptide recovery, ¥
Manually add in annotation columns. i erform peptide ananotation functions 2
| Y o pep ey £ o compared to the automated workflow.
” S 20% » Likely due to the peptide clean up step in the OP workflow J
Import data into Power Pivot. | Sort and group data by protein acession. = 10% which we are optlmlzmg )‘
! ' ' 0% . ' . . 4
g Manually input 20 formulas as Perform peptide lovel functions that Excel Peptide Level ~ Excel Residue Level. co-ADAPTT Peptide Level  co- ADALP;'Vrell?eadue . Automated sample hand!mg produced more unigue proteins, >
"Measures" to calculate the extent of | calculate total area (TA) , oxidized area Manual Data Analysis Method protein groups, and peptlde groups detected. '
: : : - mAnann mo e G e e COADAPTY
modification at the peptide level. | (OA), standard dev. (SD), N and the extent P27708 Peptide Level Analysis N i S g e handli ted i dified . M
Generate graphica| Outputs for g|oba| and of modiﬂcation(OA of pep‘“de/TA of oo, “2‘:1':3.-.';51‘_5;_'m‘-':'_‘_'_.:;:_‘-i'-'_-‘_-’_‘__ ¢ AUtomate Samp e an Ing resu te IN More moairie prOteInS
peptide level data. J|_ peptide) for all modified peptides. ' QONXS5 Peptide Level Analysis and peptides compared to manual sample handling.
* %P 1.00- : :

Manually input 25 formulas as Irerrcz[rmTeresci)c/iA\ueS DvNeI fugct:;ionstthatt : o . « Although automated sample handling resulted in more sample
"Measures” to calculate the extent of | calculate 1A, UA, SD, N and the extent o 1w IENS 1Iabili ' 1fi ' ' ' Tal |
e O e e el modification(OA of residue/TA of 5 o loss and variability, it produced more modification information in

Generate graphical outputs for residue ||  Peptide) for all singly modified residues. ;5% ISR less processing time.
\ level data )" Data/graphical output auto-generated. [ 3 {131 ' g 050
r : 0.25- LI4TE ' '
Minimum analysis time is 50 min. Add 30 LLLE  COADAPTr-beta performed all peptide and residue level
min per protein analyzed at the residue | 0.251 - : ; ; -
1l level. | Maximum analysis time is ~1.5 hours. 0.00- p— functions In a fraction of steps and time Compared to previous |
Peptide 0.00. . . methods. '
R tige  COADAPTr-betais the first high throughput platform for
Sl cOADAPTr-beta is the first high throughput platform for the analysis of proteome wide structural biology.

proteome wide structural biology data.
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