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ABSTRACT

Purpose: Develop a native intact mass analysis method for rapid therapeutic protein

Table 1. HPLC settings

Table 2. ESI and MS settings

Figure 1 top shows a total ion chromatogram of the NIST mAb by using OBE for separation.
The buffer-exchanged NIST mAb was not retained on column and eluted quickly around 1

Figure 3 shows the selected ion chromatograms (m/z 5680-5740, Charge 26) (A) and the
native intact mass spectrum (B) observed from the NIST mAB dilution series. Down to 5 ng

san;]ple sc(reenir)lg v;/ith high slegsitivity by using the new dev(elope)d online buffr(]ar Mobile phase A e min, while th?j non-(volatile compon)ents weLe elutedd fafter trr:e pbro;[fein. Ex;:]ellentdqualgy of thbe NIST mAb on column was detected clearly with great quality of intact mass data.
exchange (OBE) column coupled to native mass spectrometry (nMS) to support the E— 65 . intact mass data (Figure 1 inset) was observed from the buffer exchanged NIST mAD, _ I _ .
: LI HL/min . . -
new protein drug development and process optimization. e 2% Sheath gas (a.u.) = enabling great mass accuracy for the deconvoluted NIST mAb glycoforms (Figure 1 bottom). Figure 3. TIC and RAW spectra of a dilution series of NIST mAb using OBE-nMS
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Methods: A Thermo Scientific™ Orbitrap™ Ascend Tribrid™ mass spectrometer Gradient isocratic Sweep gas (a.u.) 0 Figure 1.Total ion chromatogram of NIST mAb using the OBE column at 65 pL/min. A NL:1.97E7 1 ug = oer 1 ug
coupled with a Thermo Scientific™ Vanquish™ Horizon UHPLC system was used for Time (i) %A Spray voltage (+V) J— The right insert shows the raw intact mass spectrum of the NIST mAb, and the 2938 T s
the method development. A NIST mAb sample was used as model therapeutic 0.0 100 Canillany toms. (°C s bottom shows the deconvoluted results.
protein for the evaluation of the developed method. The Thermo Scientific™ i 100 apillary temp. (°C] NL: 7.47E6 0.5 ug 0.5 ug
NativePac OBE-1 Column was used for separating the NIST mAb and the salts. The Vaporizer temp. (°C} 175 NIST mAb Raw MS spectrum l \
intact mass of the on-line desalted native NIST mAb was directly detected by the \ \ * =
Orbitrap A§cepq Trib_rid mass sp.ectrometer. The MS data were anquzed using the > Method type Eull MS NL:7.65E5 0.1 ug 0.1 ug
Thermo Scientific™ BioPharma Finder™ 5.1 Software and beta version of OptiMSe
software. Scan range (m/z) 4,000-12,000
Application mode Intact NL: 2.13E5 0.05 lJg 0.05 “g
Results: The developed method allowed accurate intact mass measurement and Pressure mode High ‘ I ' i I
relative quantification of glycoforms of the NIST mAb with high sensitivity and Resolution 15000 at myz 200 5600 G200
throughput. ’ '\ NL:8.22E3 (.01 ug 0.01 pg
RF lens (%) 150 I\ l l L |
I N T R O D U CT I O N AGC target value 250 0.0 1.0 2-0Time (min) 3.0 4.0 ~— N L L e
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Native intact mass analysis has been routinely used to characterize the glycosylation Microscans 10 & 1xGOF_G1F IXGIF_G2F AP VO W T - A
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covalent interactions. A new developed online buffer exchange column allows rapid 1xGOF GOF 2.0 ppm
separation of proteins and non-volatile small molecules at a micro flow rate and can Sorce CID compensation 148038 42 The dilution series files (Figure 3) were processed using the OptiMSe software. The NIST
be u_sgql for direct screening of therapeutic proteins with increased t_hrOt_Jghput and Sca"ng 0.02 8.6 ppm mAD target was quickly identified from all the samples (Figure 4).
sensitivity.! Here we used the online buffer exchange column for native intact NIST 1xG2F_G2F
mAb analysis. The analytical time was less than 5 min. The sensitivity was improved ﬁﬁsﬁj“‘ Figure 4. Report and gel-plot of NIST mAb dilution series generated by OptiMSe
significantly by using the micro flow rate (65uL/min) for separation and the Orbitrap , , , , , , , Sopem :
Ascend Tribrid mass spectrometer for the high-resolution accurate intact mass Results 148000 148200 148400 148600 148800 OptiMSe Report - Project summary tEmera
detection. Down to 5 ng NIST mAb was measured with great mass accuracy. sewes 12
Online buffer exchange efficiency of the NativePac OBE-1 SEC column Improved throughput and sensitivity for native NIST mAb analysis using NativePac T scmrr ot 5:::358855?8
Native mass spectrometry (nMS) has emerged as a widely used technique for OBE-1 SEC column e 12265250 - 9885588585585
MATERIALS AND METHODS the characterization of intact proteins and noncovalent protein complexes. Online T 00 B lalalaalaletatatele)
Samble Preparation coupling of size exclusion chromatography (SEC) to nMS has been widely used for The OBE column separation enables higher throughput offered by the short analysis time and ¢ s love sl 75% RQRIRRLAILS e ——
P P online desalting and additional dimension of separation for complex protein mixtures. better sensitivity offered by the low flow rate for the native intact NIST mAb mass analysis. As — ] ' ”*“ '“‘
The NIST mAb was diluted with water at different concentration ranges (0.005ug/pl Flow rate, sample volume, column length, and particle pore size are main factors in proof of concept, we performed native intact mass analysis of a low concentration (50 ng on I 116228 OB s 01 o0 ’
0.01pg/ul, 0.02ug/ul, 0.05ug/ul, 0.1ug/ul, 1 pg/ul). ’ chroma_tographic resolution of S_EC. Typic_ally, SEC columns designed for protein column) NIST mAb sample using the new on-line buffer exchange column with 50 mM 2 %ﬁ%i% 3}3
separations have used large particle pore sizes and large column length to get better ammonium acetate at the flow rate of 65 yL/min and a regular MabPac™ SEC-1 column with 126 iz 05t iy 0 ss —
HPLC conditions separation of protein mixture, yielding high flow rate and relatively long HPLC-MR 50 mM ammonium acetate at the flow rate of 250 yL/min for sample separation, respectively. ——— : e
A NativePac OBE-1 SEC col d for th i t the diluted NIST running time for the SEC-native intact mass analysis. To increase the online buffer Figure 2 shows the comparison of the elution profiles from two different SEC column
At? Ve alc 'ﬂ:l 0 '\;0 umn was use t ?r te si:oara |otn Of 62 ILI; e ™ exchange throughput and sensitivity for Native-MS analysis of biomacromolecules, the separation runs. The 50 ng NIST mAb was eluted much quicker and detected with much CONCLUSIONS
MAD Sampies Wi Ml ammonium: acetate at a tlow rate o HL/min. the new NativePac OBE-1 SEC column (2.1 mm x 50 mm, 80 A, 3 ym) was developed. The higher signal to noise ratios with the on-line buffer exchange approach. = A high throuahput. high sensitive native intact mass method was developed b
column temperature was 30 °C (Table 1). Per each HPLC-MS run, 1 pl of mAb I f the SEC : h - : f th latil g ghput, hig _ €lop y
sample was injected. small pores of the Stationary phase maximize separation of the non-volatile coupling the on-line buffer exchange column to the Orbitrap Ascend Tribrid mass

components from the sample of interest while the short column length minimizes
analysis times.! Plus, the narrow column ID enables the use of low flow rates for high
sensitivity detection and maximizes up time by minimizing buffer consumption. Figure 1
top shows a representative total ion chromatogram of the NIST mAb sample by using
the OBE for separation. The buffer-exchanged NISTmAb was not retained on column
and eluted quickly around 1 min, while the non-volatile components were eluted after the 1.26

Figure 2. Comparison of elution profiles, 50 ng of NIST mAb on column spectrometer.

= Each therapeutic protein sample could be analyzed in 4.5 min.

=  Significantly sensitivity improvement for the native intact mass analysis (down to 5 ng
on column for the NIST mAb) was observed with the developed method.

= High throughput data processing was enabled by using the OptiMSe software.

Mass spectrometry

NativePac OBE-1 (2.1 mm x 50 mm) MabPac SEC-1 (4mm x 300 mm)

The Orbitrap Ascend Tribrid mass spectrometer equipped with HMRn+ option was Flow rate: 250 pl/min

used for native intact MS data collection. The MS parameters were settled based on
the native intact mass method template with slight modifications (table 2).

Flow rate: 65ul/min

_ protein. Excellent quality of the intact mass data (Figure 1 insert) was observed from the 9.45
Data Analysis buffer exchanged NIST mAb, enabling great mass accuracy for the deconvoluted NIST NL: 2.13E5 NL: 9.85E3 TRADEMARKS/LICENSING
BioPharma Finder 5.1 software was used for the intact protein spectra mAD glycoforms (Figure 1 bottom). S/N:56 SIN: 7 © 2023 Thermo Fisher Scientific Inc. All rights reserved. All trademarks are the property

deconvolution. OptiMSe software was developed for aotumated data analysis for
high-throughput screening.
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