thermoscientific

Increasing sensitivity of high throughput host cell protein analysis on a novel high-
resolution accurate mass platform

Eugen Damoc?; Tabiwang N. Arrey!; Anna Pashkoval; Eduard Denisov?!; Kai Scheffler?; Kristina Srzenti¢?
Thermo Fisher Scientific (Bremen) GmbH, Bremen, Germany; ?Thermo Fisher Scientific, Germering, Germany; *Thermo Fisher Scientific, Reinach, Switzerland

ABSTRACT RESULTS Table 2. Subset of 40 HCPs identified in this study matched against measured ng of
This study identified over 130 HCPs in NISTmAb with at least two unique peptides, in at least two out of three HCP per mg of mAb shown by Beaumal et al.
Purpose: Evaluate the performance of the new Thermo Scientific™ Orbitrap™ Qualitative analysis of trace level HCPs in NISTmADb replicate injections (Fig 6.), at <1% peptide and protein FDR. Importantly, these results were obtained in ~5x —
Astral™ mass spectrometer for fast and sensitive identification of low ppm host cell _ S _ _ _ shorter analysis time (20.2 min gradient, 60 Samples Per Day (SPD) method) than standard methods,*23 While Host Cell Protein per mg of mAb, ppm
proteins (HCPs) in biotherapeutics using a combination of non-denaturing trypsin Detection of trace level HCP impurities in biotherapeutics, which present themselves in low levels (sub-ppm 10 100-200 | yhe number of identified HCPs in our study is comparable to what has been recently reported in the literature?, the | (Beaumal et al)? The HCPs identified in this study
digestion, fast chromatographic separation, sensitive and fast HRAM MS2 detection, ppm), is often cumbersome due to wide dynamic range of proteinaceous species. Highly abundant mAb-derived | | ¢ s setup applied here allows for a significantly increased throughput. e e o007 correlate  well  with  recently
and advanced data processing to reduce the dynamic range challenge and maximize peptides hinder HCP peptides, thus challenging both their chromatographic separation, as well as the MS instrument”s it o b eiceia Miee B 0012 published results by Beaumal et
the identification rate ability to detect their signal at the noise level. Here deployed non-denaturing proteolysis facilitates detection of HCPs Figure 6. High confidence NISTmAb HCP identifications: gggsrl?;‘;gﬁlfat&‘gaaﬁzl e — g-g;g al® (Fig 8). Table 2 provides the
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) _ and improves detection limit by exploiting the resistance of native mAb protein structure to proteolysis and thus number of unique peptides (A) and number of PSMs per Peroxiredoxin-1p 0.040 . g P
Methods: (1) Chromatographic separation of non-depleted vs. depleted samples, (2) reducing the dynamic range of peptides present in the sample. HCP (B) | _ Ubiquitin-associated protein 2 0045 list of 40 HCPs that have been
data independent acquisition (DIA) using narrow isolation windows (3Th), and (3) The excelzlent quality of the single scan- *;fgtz;frgfg\ggggnlégmde I 282 successfully ~ matched  against
data processing with Proteome Discoverer software using the Chimerys algorithm. Figure 3. Base peak chromatograms obtained from Applying the SMART Digest kit under (A) (B) g?ﬁﬁ?ag"SAsfr‘;TC;‘z g'gs'pz)ct?g?nuéif o Egz Sernelergrine-rch splcng acor 1 0085 mzzsur:ed ”S OBf HCP Iper I’“EflrhOf
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Results: Demonstrated excellent performance of the new Orbitrap Astral mass digests (A) under denaturing conditions (70 C, 30°m|n) the t twre to 37 °C ted i 60 60 basis for identification of HCPs with high Bl rovoptor amociatad ot - P concentration of these HCPs
. ‘e . P VS. (B) prolonged non-denaturlng conditions (37 C, 3 € lemperature to » resuffed in a confidence across a wide concentration bindi ; S 0.222
spectrometer for identification of HCPs at sub-ppm level with increased throughput. : ) ) _ sianificantly reduced digestion level of the | 50 50 RNA-binding protein EW. : spans over the wide range from 7
hrs) following denaturation and centrifugation. 'gnificantly redu Igestion fev 20 40 range. Panel 7A showcases a spectrum THO complex subunit 4 _ 0.230
mAb compared to the denaturing digest | 3 30 supporting the identification of a peptide Lt el b L LR T ppb to 169 ppm. _
INTRODUCTION (A) NL: 15080 4182207 (Fig 3). Qualitative comparison of the | 20 20 associated to the low abundant programmed Programmed cell death protein 5 0.589 The  correlation  with  the
) Sample load 750 ng419.7551 _ 937.9651 chromatograms shows reduced presence 18 18 ._ (;(;Ig E;ileza;thlprotei? ((1.589 nlg/rgg rlnfxb; :[Aco. algiz-:ﬁsgzggngge::ig;tndrial g:ggﬁ quantitative results highlights the
. . . . . ; ; ; . In contrast, pane relates 1o a ATP-dependent zinc metalloprotease YME1L1 0.714 successful deployment of the HCP
Recombinant blOtherapeUUCS are prOduced using non-human host cell lines. of mA.b p(.aptldes, particularly obvious at 2 3+ 5+ <10 10-50 >50PSMs peptide associated to the highly abundant Eukaryotic translation initiation factor 3 subunit A 0.907 . Py . . .
; ; : : 60] 575.3429 695.0077 retention times 3-5. 9-11. 15-17 and 19- ) . ) ; - . 2 analysis workflow applied in this
Released proteins can detrimentally affect safety and efficacy of the final drug 652.8076 , 911, peptides peptides peptides PSMs per PSMs per per HCP Fructose bisphosphate aldolase A (170 TPase Ihibror, mitochondial 998 .
product if not removed during downstream purification. While ELISA is commonly 40| S . 78:9-3507 21 min. In addition, clear correlation of per HCP per HCP per HCP HCP HCP ng/mg MAB: Acc. PO5064). I(E?\?jlff?r:?t?isrimunoglobulin e 1:8‘712 study .encompassmg sam!ole
used to assess total HCP content, differential immunogenic relevance and effect on s 637203 AN overall signal intensity and reduction of Hepatooyte growth factor-like protein 1175 preparation under non-denaturing
o A ’ : 394.730 . Peptidyl-prolyl cis-trans isomerase FKBP2 1.275 conditions. fast chromatographic
roduct stability of individual HCPs cannot be addressed. LC-MS has emerged as a 442764 dynamic range due to presence of mAb | . - 2 - : Syntaxin-12 1043 :
P | y hod allowing f i t individual HCP level Hg (B) g L. ok pov peptides is observed when comparing Figure 7. Examples demonstrating MS? spectral quality for HCPs of low and high abundance E karyoti ranslation infiaton facto 4B ioTa separation, mass spectrometric
comp ementary method a owing t1or quantl ication of Individua evels. However, NL: 4.1.06E9 4197553 | load 4 0 . _ PO5064 — Fructose-bisphosphate aldolase A Heterogeneous nuclear ribonucleoproteins A2/B1 3.043 detection with highest sensitivity at
the intrasample dynamic range (>six orders of magnitude) between HCPs and the s Sample load N sample ‘loads and overall intensiies | P56812 - programmed cell death protein &~ & v 5 Prosp - . NSPLA cotactor pat a118 ultra-fast detection rate, combined
drug product poses a great challenge to detect lowest concentrations of HCPs in .| €quivalent to 50 ug 6603569559.939%93;;275087 betWTen the trscgs. dihromatogrimh'n 5 (A) Reedl BN BN (B) 1 s R A e 4.376 with advanced databa’se cearch
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biotherapeutics. Here, we demonstrate the use of a novel HRAM platform to improve NISTmAD 516340 682.8201 panel 3B was obtained from 60x higher Bl el o wornsss [ <o <3218 Protein ABHDLL 6467 canabilities
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Proteolytic NISTmAb digest ted digestion with the Th Figure 2. (A) Base peak chromatograms of triplicate Injections of MSTmAb peptides [ LI L DU L) gy e we w0 | CONCLUSIONS
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§C|ent|f|c SMART D|ge§t kit containing immobilized trypsin a) for 30 min at 70 and chromatogram shading showcasing peaks representing peptides associated to light . 8 Overl ¢ host cell oroteins identified (A) by DIA in B et al. (2023) (bl = |n this work, we demonstrated outstanding performance of the new Orbitrap Astral mass
C; and b) for 3 hrs at 37 "C (Claydon et al., Huang et al.) and removal of undigested and heavy chains demonstrating incomplete sequence coverage. vlsgl:)ruer s.tua/yer(raer()j)(') angs(B(;ebypE:ZaelJ?nsall e?r;all Ieenti(re)stlildy (DISA T:%mg SDZ ' [()IA ar)1c§ Gupeg spectrometer for fast and sensitive host cell proteins analysis.
protein via precipitation at 95 °C for 15 min, followed by centrifugation at 14,000 x g . , . , ,
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= The new Astral mass analyzer provides ultra-fast and sensitive HRAM DIA MS? scans
enabling the reproducible identification of more than 130 HCPs with a significant
reduction in analysis time.

for 5 min (Fig. 1). Recovered supernatant from both digests was reduced with DTT DIA) vs. our study.

solution (final concentration of 10 mM) for 45 min at 57 "C. 200-500 ng of peptides
were separated by reversed phase UHPLC using a 150 pm x 15 cm Thermo
Scientific™ EASY-Spray™ PepMap™ Neo column with a 20.2 min gradient on a
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Hz (Fig. 2). Data analysis was performed with Thermo Scientific™ Proteome #1930 S DDA, FAIMS DDA, 133 HCPs / ’ . PP . o
Discoverer™ 3.1 software using Chimerys algorithm and UniProt Mus gt g b b bbb o i DIA and GPE DIA by DIA 3. Beaumal C,, et al., Proteomics. 2023 May 6, doi: 10.1002/pmic.202300172.
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