Designing targeted mass spectrometry assays for membrane proteins in complex matrices using a peptide immuno-enrichment strategy
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— Introduction 3 - Initial characterization of the SCN9a/SCN10a anti-peptide antibodies 5 —DRF sample measurement

a/ Background ¥ 30 plL of a pasled DAG Iy=ate [approx. S0 ug total protein) were pracessed and the SCNSa/SCH10a peptides were enriched using § ¥ 108 BREs of variaus weights {8—65 mg) collected in a dose-ranging finding study [Cavance Study Number 8418426 approved by
g of either antibodies and anakzed using SRM-MS5. & prototype LLOD/LOG was achieved in the same pratein backgraund using the local German Institutional Animal Care and Use Committee] were lysed in 500 uL ThermoFisher Faris® kit ysis buffer using
Lan spiked heavy peptides in increasing concentrations: Fresellys beads. 100 pl of the lysate volume were pracessed as described for determination of SCHEA, SEN104 and TFR levels.
e chasned o ey el - * Sampie processing arder and u: us injection were randamized to avaid sbuious batch effect. Pocled DRG samples were used to
IILEYADK evaluate plate Sample and LC-MS performance were menitored using the
LOD: 0.17 fmal lowhigh GC samples.
LLOG: 0.17 fmol

* Th i targeted protein|s) in treated tissue pi
of a new treatment, especially if a new modality is employed for the first time.

» Targeted mass spectrometric assays are well positianed to deliver initial quantitative data as specific immuna-directed
pratein reagents may not be readily available or may be toa costly ta develop for early investigatians.
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* SENSA (NAVLT), a member of the multi-pass transmembrane voltage- SCN a Ight channel : ZsEssosososoace

SCH 403 heawy chasnel
gated sodium channel receptor family, has been shown to modulate s ,:M“ *

i i ipheral i reicular, in d | root i DRGS). ] i
pain in geripheral nerves, in particular in darsal root ganglians {DAGs} : TVSVIPGLK 100047 fmol

# Initial PRM-M5-based assays were develoged to manitor protein knock- B | e LLOG: 0.5 fmol
down of the two channel receptars SCNSA and SCN10A after :
administration of a  SCNSA-specific LNA.  However, protein
guantification remained below LLOG in DAG.

Fig. 1 Schematic representation of the NAVLS [SCN10A) and NAVL? (SCNSA) integral sodium channel 24-pass transmembrane

Fig. 3 Prototype SRM
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proteins embedded in the membrane bilayer of @ neuronal cell. s chich
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> Request for an immune-enriciment targeted MS assay ta quantify SCNSA in bulk DRG tissue collected in 3 dose-range finding P o Fig. 5 LEFT, Sample piate gositan and Pr—— siate)are el s p
study. The data would be supportive of functional target engagement if protein knock-down is demonstrated. 4 - Optimization and assay qualification are illed i rec, RIGT, SCTs, SERIDA. ard TFR paptide qusmiication. Al paptds smcanss in [imal] aher sormatestion fo tha baary stardard, Grauss 1.8 sncsmasa
faur subys hwd H o groeps

5 — Increased sensitivity using a nanoflow LC setup

* The descriied mass spectrometric-based assay development included the fallawing steps: » Optimal tryptic digestion with 10% Incubatian at room

1] Build assay and define assay far agtimal i of SCNSA (the target), * Determination of an optimal antibady binding / sample ratia for each studied analyte to generate a 3-plex assay.
SEN10A (a non-targeted related pratein] and TFR (a potential pratein numuumnrl peptides. Selected peptides shauld be
conserved across species. ¥ Determination of LOD/LLOA in a pipetting scheme reflecting the expected analyte concentration in the study. SCNSA SCHN10A

2) Establish LOD/LLOA and linearity of assay in assay-relevant tissue {amang them, GRGs)
SCN 9A SCN 10A

3) Detect and quantify SCNSA, SCN10A and TFR peatides in DAG samples collected in the dose-range finding study. ILEYADH TVSVIPGLE
LOD: 0.45 fmol " LoB: 0.45 fmol

2 — Assay Analytical Design Lo0: 048 fmal LLOG: 1.33 fmal

Cell and tissue samples were largely processed acconding to published
pratocals. 2 The tl\mhc digestion was performed usug an ‘thibnn

‘Only” protocol p
I and spiked §5) was achieved using specific rabbit
menaclonal artibodies covalently crosslinked to magnetic beads. + . 01 02 03 04 05 06 97 08 1 25 3
p ptide-£5 €18 column (2.7 ot F . - as . . .
pm Fused-Core® column, 0.3x80 mm; 5-min gradient; buffer A: 0.1 % N - - : MicraLC [ 1
formic acid /5% DMS0 in water; buffer B: 50 % acetcaitrileS % DMSO in Fy. ranafiow L Ha¥ o the sampies injacted o the Scies O-Trag ES00 mmtrument was dzaan
0.1 % formic ackd in water| and analyzed using a Sciex CTRAF B500 mass Fig. 4: LOD and LLOQ determination in DRG lysate. uramants wees pariarmad in triplicets in 30 gL DAG hyte gl (speras. 30 g fotal gratein] ard & naraflew LC caline enrichmen pre-colsme (150 wm Ld k B0 mm. 5 pm Accam Cu TiesmaFisher) uwa -mw Tex design
The pea Cuant™ software prepad i e same e 3 orthe OB smdy g 113 afthe immne-nvkhed pepides on ol LLOG wis defned s he omtst messuremen foe which Honahcalcshme 75 L 150 mi; 3w Reprosl AC pure (o Mabch AGL 5 mis e, using + ifi: COE-HFX mass 3o
[Sciex) andfar Sieyline. YN, Wik SCHIA at sLLOG white SCNADA and was measured at «10-404 sbove (O TFA was measared 36 exsmalaticn, 80,000 rasclution in M5L and M52 mods). Sample Pp— trtuz, al SCHIA data painty wars
" carmicaraiy Hghar s that-SCN3 and SCHITA

Fig. 2 Sample peptides, and targeted MS measurement. ® Generation of low and high OF samples far the determination of day-to-day variability using sample and volume conditicns used

in the study and for assay performance monitaring. A lysate of the neuranal cell line SK-H-A p75 were spiked with low (500 amal) proteins in tissue lysates was made possible using an peptide immune-enrichment
References and high (15000 amal] levels of the light peptides was prepared to investigate within and day-to-day {3 consecutive days)
3. Con, 1, Reemarm, 7, Kichotas, & st ol repraducibility. All measurements were well below 10% £V for all canditions.

- * A nanoflow LC setup was shown to increase analyte sensitivity by a factor of 10-20 at the cost of throuput and increased
. Whiteaker, |4, Thao, L. Andersos, L etol In anticipation of low levels of SCNSA levels in the DRF study, a lysate valume of up to 100 pl (300 pg total protein) was found wariability.
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¥ Quantitative treatment-related effects were not measurable due to the absence of a suitable protein narmalizator.




