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ABSTRACT Table 2. The method based on Scheduled MRM"R algorithm, used for acquisition. Figure 2 and Figure 3 show the results of MS/MS quantification without and with the Zeno trap for one of the
The development of peptide and protein therapeutics has been rapidly and continuously growing every year. —— e =p— R iTD?;-2;115[';1SLIL[?S;SIIZH?;[EW;%és.;mpleIndex: 16) iTD‘II15‘-1-TJ;SI";SI.-IL[?.'ISESIIPEV;KUE.&WEIE;.‘[:Is,}ampleIndex: 17) iTD?; ;}ETJSZHSHLDSESIIPEV;KE[..éwg:?é.‘[:lséampleIm:lex: 18) peptides examlped. The LLOQ decrease of more than 6x, from 0.06554 fmol/uL to 0.01049 fmol/uL, was
During the process of drug development, it is necessary to examine factors such as pharmacokinetics, e (m/z) (m/z) (min) feaib.2B8es Nelghn 4 a2, RR 852 min feaibioes Neght 2 410e2 RR S8 min feaib.2008S, Heght 2.8 15e2, HR 885 min observed for this peptide when the Zeno trap was used.
metabolism and the overall stability of the therapeutics. Therefore, highly sensitive and selective quantification STV ['V'*H]z: 473.26020 29 136.07569 75 L 200, /18,033 . 200 ) , L , , ,
metho_ds are needed. While quqntification of peptid_es in biological matrices is typically perf_ormed using nom_inal ALCI;DS\T;:;P(;/\/?:K m::}z :22;2222 2; ﬁfji?iéi z:g g ; g 200 Table 3 is the summary of the MS/MS quantification results for all peptides without and with the Zeno trap.
mass instruments, some analytical methods are being transferred onto the accurate mass instruments to gain AVGANPEQLTR [M+H* 583.31360 34 753.41290 7 g g g 00 On average, 6x lower LLOQs were obtained for the 9 peptides included in this study. With on-demand operation
added selectivity. However, accurate mass instruments are still faced with critical challenges, including reaching SAEGLDASASLR [M+H]2" 503.80053 34 =20.37651 82 1= = = g€, : 1€ 9 pep y P
the desired sensitivity and linear dynamic range (LDR). In this study, a novel accurate mass system was VFTPLEVDVAK IM+HZ* 513 34955 36 878 50731 9.9 NN . Y e Y o of the Zeno trap, these peptides were able to achieve the same ULOQ levels reached when the Zeno trap was
employed to achieve ultra-sensitive quantification of peptides in matrix. VGNEIQYVALR (M+H]Z T 37 VT 9.3 78 79 80 81 82 7879 80 81 82 78 79 80 81 82 not used. Overall, the LDRs of these peptides were extended to the lower concentration end of the calibration
YIELAPGVDNSK [M+H]2* 657 34499 38 294.37154 8.9 Time, min Time, min Time. min curve for more than a half order.
DGTFAVDGPGVIAK [M+H]2+ 677.85827 39 764.43923 9.3
2+ ow ompone ame ual Concentration um. Values ean r viation erce WET. curacy across Replicates
INTRODUCTION PSA (ntermal standerd) L 20231007 - 0510488 = H5 MESMSIEST;TPEM ﬂ;;;c e 3 ;3 = 5.59:2 :Z:d:: e U; i 122.1?‘ ] Repleet Table 3. Gains in LLOQ, ULOQ and LDR using the Zeno trap in peptide quantification.
This novel QTOF instrument utilizes the Zeno trap to trap and release ions. lons are first accumulated in a short RESULTS — i ﬂiﬁiii:i:ﬁ ELZES iz: l?jz: zzgii j;: ?EEE Without the Zeno trap With the Zeno trap Gain with the Zeno trap
linear ion trap at the end of the collision cell, then released based on their potential energy in a release of ions _ o _ _ _ _ — ; ;
generally in sequence by their mass-to-charge ratio (m/z) from large to small. lons from a wide m/z range are During acquisition with the Scheduled MRMHR algorithm the instrument switches the Zeno trap on and off _z ﬁiﬁiii:i:ﬁ ;‘;;EE iz: z‘;;: ?‘zzgi EZE ?;f;] Peptide (fr';;(aSL) (fl:]';fl)ﬁ_) ((')‘r[asr) (fr';:jﬁ) (fl:;fl)ﬁ_) ('(;Ejsr) IE;:)%()? lzf';%()? ((')'rzsr)
simultaneously collected in the accelerator region. This enhances MS/MS sensitivity due to improved duty based on the intensity of the most intense fragment ion in the previous MS/MS scan. Figure 1 illustrates o Tveveiosrarvak 1600000 s TR YT 1o 2050 GAYVEVTAK 0.06554 500 3.88 0.01049 500 468 625 1 0.8
cycle. The sensitivity gain is m/z-dependent (e.g., 14x-gain for m/z 100 Da and a 3x-gain for m/z 2000 Da). how this process works with the Zeno trap threshold set at 20,000. The ion intensity obtained when the o esvsiosrsvak | 2000000 s 1033 Tossic s 0023 LDSTSIPVAK 0.16384 500 3.48 0.02621 500 428 625 1 08
Zeno trap Is off is mUItIp“ed by the Zeno trap gain factor to help ensure a smooth chromatographlc IBEE MSMS.LDSTSIPVAK 100.00000 Iof3 1.018e2 1.5090 1.48 101.79 AGLIVAEGVTK 0.06554 250 3.58 0.01049 250 4.38 6.25 1 0.8
During Zeno trap operation, a good portion of the TOF pulses are empty, causing the detector to saturate at an appearance. 13 | MSMSLDSTSIPVAK | 250,00000 3of2 255822 422820 160 10221 AVGANPEQLTR 0.06554 500 388 0.02621 500 178 55 1 0
ion intensity about 10x lower than_ When the Zeno trap IS _not U-SGd. To ensur_e the Wid-eSt dynamlc range IS . 14 MSMS.LDSTSIPVAK 500.00000 Iof2 48412 3.200e0 0.68 06.81 SAEGLDASASLR 0.06554 500 388 0.01049 500 4.68 6.25 1 08
_achiev_ed on the system for qu_antl_flcatlo_n, 'Fhe Zeno trap IS ac'_uvated dynamically during a_cqws_ltlon base_:d on an Bet 1 C VETPLEVDVAK 0.06554 100 318 0.02621 100 358 55 1 0
mten_s _|t)_/ threshold. When_ th_e lon |nter_1§|ty 1S below the intensity thres_hold, Fhe _Zeno trap s activated to ncrease 2 ) Figure 2. An MS/MS XIC of 3 replicates of the LLOQ of LDSTSIPVAK (top), and the accuracy and percent VGNEIQYVALR 0.06554 500 3.88 0.01049 500 4.68 6.25 1 0.8
sensitivity and the lower limit of quantification (LLOQ). When the ion intensity rises above the threshold, it is not EN B / D CV of all standards (bottom) obtained without the Zeno trap. YIELAPGVDNSK 0.06554 250 3.58 0.01049 250 438 625 1 0.8
activated t_o prevent detector saturation and extgnd the upper limit of quz_mtlflcatlon (ULOQ): Thls intensity & 3t / SGTEAVDGPGVIAK 016384 00 348 002691 00 138 S35 1 08
threshold is called the Zeno trap threshold and it can be adjusted to achieve the best quantitative performance. 264 A \E\' -
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MATERIALS AND METHODS 000 _
2000 | 4222850 6000 | o 10000 e 2 0 d g 3001 2 2004 The Zeno trap implemented in this novel QTOF mass spectrometer takes advantage of the sensitivity
Sample preparation: 1000 | A T B . 80004 C Z 200 z 200 = enhancements of the Zeno trap and overcomes early detector saturation with its on-demand operation, resulting
Bovine serum albumin (BSA) tryptic digest (30 pmol/uL) was diluted in 5% acetic acid with 2% acetonitrile in 2 102054 2820512 z . g oo | £ 1004 g 100 g 100 in improved LLOQs without compromising ULOQs in peptide quantification.
water to a final concentration of 50 fmol/uL and was used as matrix. In addition, 1 pmol/pL stock solution z 0 2 [ 185 1132 - AL -
containing a mixture of isotopically labeled synthetic peptides was diluted into the matrix at various g 2000 - = e O B | i || oo TR T s0 e 62 TTE 7e so s oo R 7s s0 er s REFERENCES
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HPLC conditions: _ _ Table 1. Microflow gradient. Mass/Charge, Da | B 3 MSMSLDSSPVAK | 001029 o3 07202 12413 s 0223 2. Loboda, A. et al. (2009) J. Am. Soc. Mass Spectrom., 20(7), 1342—1348.
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In H,0 and 0.1% formic acid in 0'5 e ; o M - g #0 N " | |7 | MSMSLDSTSPVAK | 040960 3of 3 4.088e-1 | 6.788e-3 166 99.81 The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries
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acetonl.t rile at 5 pL/min (Table 1). 66.55 ;2 22 ; v ; - = 20004 BE MSMS.LDSTSIPVAK | 1.02400 3of3 1.047e0 | 4.064e-2 3.88 102.20 For information on availability, please contact your local sales representative or refer to www.sciex.com/diagnostics. All
An Eksigent ChromXP C18CL column was 75 20 80 g sroere [ e 5 s | |9 | MSMSLDSTSPVAK | 2.56000 3of3 247560 | 8.083e-2 3.27 96.67 other products are For Research Use Only. Not for use in Diagnostic Procedures.
used for separation (150 x 0.3 mm, 3 pym). 9 20 80 E 2000 e s E 100 ases = om0 S 110 | MSMS.LDSTSIPVAK | 6.40000 30f3 6.287e0 | 1.720e-1 275 98.23
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to the column. 200 400 600 800 200 400 600 800 13 MSMS.LDSTSIPVAK 100.00000 30f3 1.006e2 | 1.369eD 1.36 100.56
Mass/Charge, Da Mass/Charge, ba Viesslnares. b2 14 MSMS,LDSTSIPVAK 250.00000 3of3 2512e2 | 8.502eD 3.38 100.47 © 2021 DH Tech. Dev. Pte. Ltd. RUO-MKT-10-13896-A
MS/MS conditions: | 15 | MSMSLDSTSIPVAK | 500.00000 30f3 4.803e2 | 9.502e0 1.98 96,07
A ZenoTOF 7600 system with the OptiFlow Turbo V ion source and a 25 pm electrospray ionization (ESI) Figure 1. On-demand operation of the Zeno trap. An MS/MS extracted ion chromatogram (XIC) of peptide —
electrode was used. Source conditions (i.e., GS1, GS2 and TEMP) were optimized. A method based on the LDSTSIPVAK at fragment m/z 422.28 Da (top) and MS/MS spectra of this peptide at 6 different MS/MS scans
Scheduled MRMHR algorithm in positive ion mode was used for acquisition with the retention time window set at (Ato F). The sum intensity of the fragment at m/z 422.28 was 17,000 at scan A, and increased to 28,000 at Figure 3. An MS/MS XIC of 3 replicates of the LLOQ of LDSTSIPVAK (top), and the accuracy and percent CV
+30 s (Table 2). The mass range in TOF-MS was 400-1,500 Da with a 100 ms accumulation time. The mass scan B, which was above the Zeno trap threshold of 20,000, so the Zeno trap was turned off at the next of all standards (bottom) with the Zeno trap.
range in MS/MS was 100-1,500 Da with a 50 ms of accumulation time. The data were acquired with and MS/MS scan (scan C). The sum intensity of m/z 422.28 was 27,000 at scan D, and decreased to 13,000 at
without the use of the Zeno trap. The Zeno trap threshold was set at 20,000 during the Zeno trap acquisition. scan E, which is below the Zeno trap threshold, so the Zeno trap was back on at the next MS/MS scan (scan

F).



