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Aim: Middle-level analysis of a fusion protein Next-generation biopharmaceutical The GlySERIAS protease was used to digest the glycine The intact workflow in Byos® was used to automatically
Summary using targeted linker digestion and automated modalities often contain domains with rich linkers of the fusion protein Blinatumomab and the deconvolute and identify fragment masses. Middle-level
data analysis tools multiple GS linkers to resist proteolysis resulting fragments were analyzed by LC-MSMS sequencing was utilized to confirm the site of cleavage

Fusion proteins combine multiple protein domains to address specific therapeutic Figure 1. Byos Intact workflow (inspection view). This workflow enabled the efficient identification and validation of the major proteolytic b
challenges. fragments separated by LC-MS. Deconvoluted masses were validated by direct comparison with the raw data (E and F). \
Often these domains are joined using linkers containing multiple glycine residues or Clipped versions of VL and VH subunits were also identified using the built in clip function. Cleavage sites were confirmed through TIC ]
glycine (G) interspersed with serine (GS). annotation of MS2 spectra (D).
These linkers are designed to resist protease degradation, which makes them \/\
challenging to analyze by traditional LC-MS approaches.
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GlySERIAS was used to hydrolyze flexible linkers in the fusion protein Blinatumomab. e —— - B PR SR
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data files were processed in Protein Metrics Byos (Vendor neutral software), using the e, Mrams: |ty | —1d 5 cBla +§ 3
intact workflow which was adapted for middle-level/subunit analysis. T T T T ﬁﬁ.ﬁ.ﬁﬁfﬂ.ﬂlI.QL.T.Q#E&IHE:&-*{P@BHETE;TSSE'{HWﬁq'@m5FmIYiﬂ_fﬂmlftﬁf.ﬁmrﬂﬁqﬂ-'ﬁt%;@_rI.ﬂ_-“?."!ﬁl%wmawmF‘Lfrwm.—éwﬂmﬁ'ﬂﬂﬂ'ﬂ
=} 1286505 B.42e+05 4 Co3 WL, G1) Desired -
T 1266498 467e+05 O CD3 VL 3-118(5 GGVODIOL-) , Reference Clipped S D V2144 Y244+
E 1284397 3143e<05 3 CD3 WL, +37 Desired - b10 '3l 43 ' y25++ y40 +3
¥ ol 4 1292410 29%+05 1 CD3 WL, 62) Desired & 3005 = al b9 /28 3}' 3‘—1 i vi7 +3 L kr g -
’ 2 / 7 1408668 2.3Be+05 2 D3 WH 2-127(G.G50IKLOO-) , Reference Clipped | i | . €3 WAL B 5 I I s P e e e e T e e I, | T e T pr—p———— e ey o e e T
Pl"l s \ : . / ' E 1282501 3380405 4 CO18 VL, G(2) - D:asﬁd i s 3 3 -18 b17++ yl?~+'_v3ﬂr+32 _5“35..*3 ¥39_+3 y28++ F__I-;f:-ﬂ_l_ﬁh v31*+v3-4?-:| ?++ 12600 12700 12800 12900 13000 14000 14100 14700 14300
i o o b el SR e e o i 3 * b9-18| | yigp+ | bIL ook v35 43 JRERR | 12930196 45 dout y3dis yag4s
1262393 202e+05 | CD19_ VL 1-120{-GGGSGEGES) , GI2) Clipped B ] 1| |b16++ b PS5 +§ b11-1§ 10 ' UTH{ +5 Y2F++383 +9  ion LE 33 ; y35++ IS
: s Mass 1_4294}5 4 CD3.VH , Refarence Desired 3 1) 1 43 bivsle! 2V +8 ny) _ 371! Wi R1+B616 | 679 lig| 1B3++ h2633-3++ =R
a-CD19 - N S e s o PRI - b PR WIPHTENETE GRS 26 1 LERTR| QUIT RAPD YN TEu: o i O 4xG 5,
. C - o . GGGG 3XS
. Gi‘fSERIASTH Imn'IDbiliIEd P51 {doubde click to dock / undodk) #  Deconvohsed Mass (double dlick to dock / undack) =2 > X G 5 3
- . - — : —— _ ’ 2x5
E i . \I'L I g N N Moo, & - Offset| 10%: - M B g <4 MW 4 Mo, @ - Offset:{ 10% - | JCSEPUEES |- Reconstruction mass +~ \
\ £ ‘ o %E Time range [9.50 - 10.40] I.mhmiHf11'3":"ﬂ'55':'5"3|"""?{5m'33':'ﬂf CD3 VL, Reference
4 : E P ] 12814.0 o
— ¢ o CD3_VL 4-118(G.GVDDIQLT"*) F O 3 x5
- e _ i 1 12613.0 CD3_VL 2-118(GGGVDDIQLT-*) "-;" ]
i Sty | L T —_—_ 1402.131 _ 3000006 o 12730.0 =] :
' '. : -' §55.2114 7 f ] / GGG
/ wwoesss 4537,177 301,822 0L 36179202 g o i g B CD3_VL 3-118(S.GGVDDIQL ) CD3_VL, G(1 GGGG
Vi : Vil |-a-CD3 ; 1 o513 s @ p| 1068.841 1282311 1577.6%5 1 2 : _VL, G(1)
] PRI gss 77t 1165,826 @ 9 3: 12672.0 12873.1  cpa_wi, G(2) ! ,
s T L R Lok 30F 454356 | \emz a7t T 12931.1 e e P —————— St e L
i e ol i 1131321 $206.398 1350 331 (€14 311 ks 306 7 12690.9 | 0 221 " 12300 2400 2500 4000 4100 42 14300
= s o0se-00 e 14 2L ' =21 1A J514.311 86,596 N _ Y ey S A*L....;____.ﬁ. N - - 12100 12200 1 1 12 13900 1 141 14200 14
Heterogeneous mixtures of subunits resulting from GlySERIAS digestion were primarily identified through monoisotopic mass
assignments of deconvoluted MS1 data. This process was facilitated by utilizing the clip function in the Byos intact workflow, which
a. Trace Peaks table -Details of the four integrated TIC peaks. automatically detected cleavages between GG, GS and SG residues.
S cliralitndinn b. Trace plot-TIC showing manually editable peak boundaries. The sequencing capability in this workflow, operating at middle-level, enabled the confirmation of sequences from all major subunits by
i vk il i S c. Masses table -Deconvoluted masses found in peak 1. Masses identified based on theoretical monoisotopic masses and clipped annotating MS2 data. This, in turn, provided a more confident assignment of the cleavage sites.
Residues before clip site Residues after clip site . . . . . . .
s ] 0 : R species. By employing this middle-level strategy with GlySERIAS, protein fragments became more amenable to analysis by MS2 compared to full
& level Analys -
G 5 Identification and sequence ] ] ] ] _ I I I
T E— confimationof digested BTE d. MS2 Plot - Annotated MS2 spectrum of subunit CD3_VL, confirming sequence and location of cleavage. top-down approach using the intact protein.
' e. MS1 spectrum-Colored dots in raw spectrum link multiply charged masses to the deconvoluted masses in F.
DR A 2 ol f;”rzzz“"i‘ | . ! . f. Deconvoluted Mass spectrum -Isotopic resolution preserved on deconvolution. Monoisotopic masses labeled with yellow Conflict of interest statement
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