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Introduction

® As biologics continue to gain prominence In the pharmaceutical
Industry, stringent characterization of biosynthetic products IS
essential for ensuring the clinical safety and efficacy of drug
products. By Its nature, biosynthesis can result in variations to the
amino acid sequence that can have deleterious effects on a protein’s
structure and function. Therefore, characterization of sequence
variants Is crucial to help direct adaptations to upstream processes
during early drug development.

® Sequence variant characterization workflows typically involve
time-intensive data interpretation to differentiate false positives from
true positives.

® A semi-automated data analysis workflow Is presented using a
vendor neutral software package, Protein Metrics Byos®, to filter out
false positive results and dramatically reduce the time required for
data interpretation.

Methods

SlLu™Lite

: 0%
SigmaMADb
\ , Heavy
N ¢ . /%
L % 4
=% oA\
I -
=0
I R
ie 1% 5% Reduce, Alkylate, J/;. ~>
Heav Hea ——————— A
& A y vy & Trypsin Digest
" 32
7=y
o ‘= LC-MS/MS
IJ' 'O
SILUu™MADb
Stable Isotope NI
Labeled ™ Sl
n 2,80, C58 ]
Proper!
Samples Sequences Processing nodes
ogic
eeeeeeeeeeeeeeeee -
SSSSSSSSSSSSSS =
nnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnnn
llllllllllllll — Mo
rrrrrrrrrrrrrrrrrrrrrrrrrrrrrrr Trypsin @ R K| C-term
QroF/HCD ||| Missed Cleavages Max 1] E
eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee .
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa .
oooooooooooooo
lllllllllllll {lack mass) Mone Total Rare Max 1 P
4 Digestion _ . . )
G se Dionex Ultimate 3000™ — 5 pL/min.
E:‘:i:;ﬂogles:jacézzlw ;'-"”3"' speeic (fastesd Muodification options . TM
# Modifications Carboxymethyl / +58.005479 @ Skip if in-silico peptide is duplicate of M52 w7 Yes Thermo Q_ExaCtlve Plus
Madifications C | fixed 4 M5 extract options
Oixidation

ttttttttttttt

ASMSZ019_Trypsin_Agilent, blge

Agilent Infinity I™ — 200 pL/min.
Agilent 6545XT AdvanceBio™

Protein Metrics Byos™ SVA Workflow

Figure 1. Trypsin peptide mapping workflow for sequence variant analysis (SVA).
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Methods (Cont.) Results

Filter # Description

1 Modified peptides with no corresponding wildtype peptide
Sequence variant mass shift aligns with a common PTM (oxidation & deamidation)
Modified peptides that have a low MS/MS score (50)
Assignment based on an incorrect precursor mass
| Peptides with more than one modification
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Figure 4. Remaining “false positive® and true positive sequence variant
identifications with the application of each preset filter. Application of all filters results
In the removal of approximately 61% of false positive results and only 20% and 6%
of true positive results from the 1% and 5% samples, respectively.

Excessive retention time (RT) shift compared to calculated RT shift
XIC ratio higher than 10% or lower than 0.2%
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Figure 2. Initial sequence variant search results for each sample.
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Protein Metrics Byos™ software used In conjunction with preset filters
for removing likely false positive results dramatically reduced the
number of sequence variant identification results and reduced the
time necessary for manual interpretation of results.
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By Introducing known true positive mass shifts and treating them as

7))
% sequence variants, we were able to assess the accuracy of
O this methodology:.
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2 A majority of false positive results were removed by the preset filters,
7 cutting data interpretation time in half.
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Figure 3. Initial true positive (Blue) vs. “false positive” (Red) sequence variant results.
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