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Peptide Mass Mapping Analysis and Localization of Disulfide Bonds of Recombinant Human Granulocyte-
macrophage Colony Stimulating Factor

LIU Bing, WANG Ying, DONG Yandong, ZOU Hanyan"(Chongging Institute for Food and Drug Control, Chongging
401121, China)

ABSTRACT: OBJECTIVE To analyze the peptide mass mapping and localization of disulfide bonds of recombinant human
granulocyte-macrophage colony stimulating factor(thGM-CSF) by using mass spectrometry combined with ultra-performance liquid
chromatography. METHODS The bulk of rhGM-CSF was denatured, reduced, alkylated and finally digested by the enzyme of
trypsin and Vs respectively to analyse the peptide mass mapping. The bulk was denatured, alkylated and digested by Vs and Vg with
trypsin respectively to identify the sites of disulfide bonds. RESULTS Fourteen matched peptides were found in the peptide mass
mapping of rhGM-CSF digested by trypsin and eighteen matched peptides were found digested by Vs. The fraction of coverage was
both 100.0%. The site of disulfide bond Cys55-Cys97 was identified by digestion of Vs, and the types of disulfide bonds
Cys55-Cys97 and Cys89-Cys122 were identified by digestion of Vs with trypsin. CONCLUSION The peptide mass mapping
analysis and localization of disulfide bonds using LC-MS/MS can be used for the quality control of recombination protein.
KEYWORDS: human granulocyte-macrophage colony stimulating factor; peptide mass mapping; disulfide bonds; LC-MS/MS
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Fig. 1 Peptide mapping of rhGM-CSF

A-—trypsin; B-Vs.
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Tab. 1 Results of peptides mass mapping of rhGM-CSF digested by trypsin

L 5 HL g ERS S AR
T1 1~5 MAPAR 545.286 4 545.286 4 +1 0.0 4.399
T2 6~24 SPSPSTQPWEHVNAIQEAR 712.0153 712.016 4 +3 1.6 21.581
T3-4 25~31 RLLNLSR 436.277 2 436.278 1 +2 1.9 9.116
T4 26~31 LLNLSR 358.226 7 358.228 1 +2 4.1 6.709
TS 32~59 DTAAEMNETVEVISEMFDLQEPTCLQTR 1086.493 1 1086.493 3 +3 0.2 12.213
T6 60~64 LELVK 333.197 1 333.198 5 +2 44 4.735
T7 65~68 QGLR 237.1452 237.146 2 +2 4.6 1.983
T8 69~73 GSLTK 505.298 0 505.297 6 +1 -0.9 5.844
T9 74~75 LK 260.196 9 260.197 1 +1 0.9 1.102
T9-10 74~86 LKGPLTMMASHYK 492.928 2 492.928 9 +3 1.4 12.877
T10 76~86 GPLTMMASHYK 618.299 2 618.299 5 +2 0.5 14.933
T11 87~108 QHCPPTPETSCATQIITFESFK 860.401 7 860.402 4 +3 0.8 17.050
T12 109~112 ENLK 503.282 4 503.282 4 +1 0.0 4.391
T12-13 109~128 ENLKDFLLVIPFDCWEPVQE 1246.114 3 1246.114 4 +2 0.1 3.519
T13 113~128 DFLLVIPFDCWEPVQE 1003.982 1 1003.981 8 +2 -0.2 15.416
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Tab. 2 Results of peptides mass mapping of thGM-CSF digested by Vs
kB JEmR R R 3 FHIBAH XS S AT e o U
. . 23 o o m 7 4
9 i ST SR 1345
Gl 1~15 MAPARSPSPSTQPWE 821.388 1 821.388 8 +2 0.9 12.384
G1-2 1~22 MAPARSPSPSTQPWEHVNAIQE 811.725 4 811.726 4 +3 1.3 9.671
G2 16~22 HVNAIQE 405.708 9 405.710 0 +2 2.8 6.372
G3 23~32 ARRLLNLSRD 405.242 3 405.243 8 +3 3.7 8.778
G3-4 23~36 ARRLLNLSRDTAAE 529.297 1 529.298 7 +3 2.9 7.547
G4 33~36 TAAE 391.182 3 391.182 2 +1 -0.3 7.130
G5 37~39 MNE 393.143 8 393.144 1 +1 0.7 2.746
G6 40~42 TVE 348.176 5 348.177 1 +1 1.7 2.988
G7 43~46 VISE 447.244 9 447.2452 +1 0.7 5.759
G8 47~49 MFD 412.153 7 412.153 8 +1 0.4 2.004
G8-9 47~61 MFDLQEPTCLQTRLE 940.947 7 940.948 8 +2 1.1 15.620
G9 50~61 LQEPTCLQTRLE 744.379 8 744.380 9 +2 1.5 13.351
G10 62~94 LYKQGLRGSLTKLKGPLTMMASHYKQHCPPTPE 754.396 7 754.398 7 3 2.5 3.259
Gl1 95~105  TSCATQIITFE 635.802 8 635.803 7 +2 1.6 19.736
G12 106~109 SFKE 510.255 8 510.255 8 =l 0.0 4.144
G13 110~113  NLKD 489.266 7 489.266 6 +1 -0.3 5.759
G13-15 110~128 NLKDFLLVIPFDCWEPVQE 1181.593 0 1181.5937 +2 0.6 7.362
G14-15 114~128 FLLVIPFDCWEPVQE 946.468 6 946.468 7 +2 0.1 17.233
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Fig. 2 MS/MS spectrum of disulfide bonds of rhGM-CSF
A—Cys55-Cys97 digested by Vs; B-Cys55-Cys97 digested by Vg and trypsin; C—Cys89-Cys122 digested by Vg and trypsin.
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Tab. 3 Identification of disulfide bonds of rhGM-CSF
Jy it ) FRIS AR SRR Ny
IK ff T KBTS o L R Rz
i PR 3t T STEE TR 0 R omg
Vg it Cys55-Cys97 MFDLQEPTCLQTRLE=TSCATQIITFE 1012.145 1 1012.1455 +3 0.4 14.887
Vg BRI ZE (41l Cys55-Cys97 MFDLQEPTCLQTR=TSCATQIITFE 931.436 2 9314380 +3 2.0 14.073
Cys89-Cys122 QHCPPTPE=FLLVIPFDCWEPVQE 914.097 7 914.0975 +3 -0.2 8.192

KA B, WP AERE R IR R S M 25 B
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G4 TR 1 AT LR S U K BB A B A R K
B, S 2 A ENSER T B0 e s R
Cys55-97 Fl Cys89-Cys122, 1M} Vi Fi Bt it K B &
ik Cys89-Cys122 IKEL AR K AR, [LIERE
B TR CysS5-Cys97, ML, WTLLES: Vg li4h
G R PR E o 2R i AT b, AR
250 () 25 48 BORR 25 AN AR TA] AR o it e e 1
TE N B SE R BRUE S BT 7, TR A R
B FndE il S Bt 22 FR A .
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