4 PEE :sazssen AFZ3 DY
< JOURNAL OF PRACTICAL ENGINEERING EDUCATION J. Pract. Eng. Educ. 14(2), 327-332, 2022

LC-MS/MSE 0|Z¢ct Etef A o|oks MT |

Educational Peptide Mapping of Protein-based
Biopharmaceuticals by using LC-MS/MS

SR EoleCist RS EY|anS Y MY RAA- T

Junseok Kim*

Department of Biomedical Systems Engineering, Korea Polytechnics, Gyeonggi 13122, Korea

[2 o]

B APE B0l Yol AL Qi who] 2.0 o E AFol A AFRAYIE o] §8 AW BAEL A A Bk B 9 FES
91494 & 2 2 (Somatotopin}& £A 51 thE 714 F, ASeHA A8 A2 S Ba WS A7 G LC-MSMS &
Aoz AT Mwe N 22 hE 1T E o] &3 B2 A3 WAL o] §%MS I MSMS B4 02 58
SA A FT 2R B9 21709 EYEY HE =2 A9d 5 el B A9S 53 o) F 13719 HE =7t HF 1 ppm
2] o]z o] £ o1 215} 13 4,

[ Abstract ]

This experiment presents a precise analysis method using a mass spectrometer in the biopharmaceutical market, where utility
is expanding. Among various techniques for analyzing the protein drug, somatotropin, the peptide fragments through biochemical
sample preparation was analyzed by LC-MS/MS characterization. The analysis process was performed by separation analysis using
nanoUPLC and MS/MS analysis using Orbitrap. In the case of somatotropin with 21 tryptic peptides, 13 of them were consistent
with theoretical predictions within an average of 1 ppm error.
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Table 1. Theoretical fragments of FPTIPLSR

# Immon. b Seq. y #
1 120.08 F 930.54 8
2 70.07 24513 P 783.47 7
3 74.06 346.18 T 686.42 6
4 86.1 459.26 | 585.37 5
5 70.07 556.31 P 472.29 4
6 86.1 669.4 L 375.23 3
7 60.04 756.43 S 262.15 2
8 129.11 R 175.12 1
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Fig 1.Total ion chromatogram (TIC) of somatotropin digests.
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Table 2. Peptide mapping of somatotropin

D Sequence charge Theoretical (m/z) Measured (m/z) Mass error (ppm) RT (min)
1 930.540702 930.54101 —0.33099 22.96

T FPTIPLSR
2 465.773989 465.77497 -2.106172 22 96
1 979.502938 979.50293 0.0081674 22.96

T2 LFDNAMLR
2 490.255107 490.25568 -1.168779 2230
1 383.214968

T3 AHR
2 192.111122
2 1546.267207

T3-T4-T5 AHRLHQLAFDTYQEFEEAYIPKEQK 3 1031.180563

4 773.637242 773.63959 -3.035014 23.61
1 2342.133885

T4 LHQLAFDTYQEFEEAYIPK 2 1171.570581
3 781.382813
1 404.213965

15 EQK
2 202.610621
1 2673.261279

T6 YSFLQNPQTSLCFSESIPTPSNR
2 1337.134278 1337.13464 —0.270728 28.04
1 762.362807

7 EETQQK
2 381.685042
1 844 488669

T8 SNLELLR
2 422 747973 422.74832 —0.82082 20.13
1 2055.20005

T9 ISLLLIQSWLEPVQFLR
2 1028.103663 1028.10397 -0.298608 38.39
1 2262.1288

T10 SVFANSLVYGASDSNVYDLLK
2 1131.568038 1131.56836 —-0.284561 30.44
1 1361.672909

™ DLEEGIQTLMGR
2 681.340093 681.34039 —-0.435906 29.09
1 773.378791

T12 LEDGSPR
2 387.193034 387.19322 —0.480381 12.64
1 693.392983

T13 TGQIFK
2 347.20013
1 626.314402

T14 QTYSK
2 313.660839
1 1489.69173

T15 FDTNSHNDDALLK 2 745349503
3 497.235428
1 1205.57716

T16 NYGLLYCFR
2 603.292218 603.2926 —-0.633192 2599

T17 K 1 147.112799
1 508.207165

T18 DMDK
2 254.607221
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Table 2. Continued

D Sequence charge Theoretical (m/z) Measured (m/z) Mass error (ppm) RT (min)
1 1253.619419
T18-T19 DMDKVETFLR
2 627.313348 627.31434 -1.581347 22.17
1 764.430095
T19 VETFLR
2 382.718686
1 675.360636 675.37152 -16.11583 18.53
T20 IVQCR
2 338.183956
1 842 334876 842 33612 -1.476847 18.59
T21 SVEGSCGF
2 421.671076
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Fig. 2. Extracted ion chromatogram (XIC) of FPTIPLSR.
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Fig. 3. MS spectrum of FPTIPLSR.
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