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Primary structure determination of hirudin and reteplase fusion protein
by LC/ESI-MS/MS spectrometry
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Abstract; The aim is to determine the primary structure of a new hirudin and reteplase fusion protein
(HV12p-rPA) by LC-ESI-MS/MS spectrometry. The molecular weight of the hirudin and reteplase fusion
protein ( HV12p-rPA) was measured by matrix-assisted laser desorption/ionization time-of-flight mass
spectrometry ( MALDI-TOF-MS). The HV12p-rPA was digested with trypsin and chymotrypsin separately
and the peptides in the digest mixtures were identified by LC-ESI-MS/MS. The molecular weight of
HV12p-rPA was 41 472 Da, which was in accordance with the theoretical value. The peptide fragments of
HV12p-rPA digested with trypsin were identified by LC-ESI-MS/MS spectrometry and the results indicated
that the fusion protein contained r-PA. Then, the peptides of HV12p-rPA digested with chymotrypsin were
identified by the same method. The results indicated that the fusion protein contained HV12p and the
linker-containing peptide, DEGGGSY. MASDF and LDWIRDNMRP were identified as the N-terminal and
C-terminal containing peptides in the chymotryptic digest mixture of the fusion protein. All of the Xcorr
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values exceeded 1. 5, some of which were above 3.0, showing that the results were correct and credible

and a sequence coverage of 85% was achieved. HPLC/MS analysis coupled with uncompleted digestion

indicated that all these peptides were arranged with the correct order as expected. Thus, sequence of the

fusion protein was confirmed and it was consistent with our design in upstream construction.
Key words: HPLC-ESI-MS/MS; hirudin and reteplase fusion protein; molecular weight; amino acid
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Figure 1  Primary structure of hirudin and reteplase
fusion protein ( HV12p-rPA ). Yellow zone: B-Sheet
structure; Green zone: Random coil; Blue zone: 8-
Turn; Red zone: a-Helix; T1 =T37; 37 Peptides
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Table 1 Peptides of HV12p-rPA identified by LC/ESI-MS/MS spectrometry

Figure 2 Total ion chromatogram of digested HV12p-rPA fusion protein. A: Tryptic digestion;

No. Site Amino acid sequence m/z* m/z° Xcorr
1 1-5 MASDF® 570.2 570. 1 1.6
2 6-13 EPIPEDAY® 933.4 933.2 1.7
3 6-20 EPIPEDAYDEGGGSY® 1599.6 1599.2 2.6
4 14 -20 DEGGGSY*® 684.6 684.4 1.8
5 21-27 QGNSDCY® 786.8 786.5 2.0
6 36 -58(T2) GTHSLTESGASCLPWNSMILIGK 2403.76 1202. 3¢ 1.9
7 59 -74(T3) VYTAQNPSAQALGLGK 1618.8 1617.9 2.7
8 80 -93(T5 +T6) NPDGDAK PWCHVLK 1580.8 1579.8 2.5
9 97 -113(T9) LTWEYCDVPSCSTCGLR 1934.2 1933.2 2.8
10 114 -121(T10) QYSQPQFR 1054.1 1053.5 3.0
11 124 - 142(T12) GGLFADIASHPWQAAIFAK 2001.3 1101.34 4.1
12 145 - 173(T15 + T16) SPGERFLCGGILISSCWILSAAHCFQER 3082.5 1 540. 7¢ 2.5
13 151 -173(T16) FLCGGILISSCWILSAAHCFQER 2 556.03 1277. 8¢ 2.6
14 151 -185(T16 +T17) FLCGGILISSCWILSAAHCFQERFPPHHLTVILGR 3924.2 1961. 5¢ 2.7
15 189 -202(T19 +T20) VVPGEEEQKFEVEK 1647.8 1646.9 2.0
16 203 -207(T21) YIVHK 659. 80 659.5 1.7
17 225 -229(T23) SDSSR 551.5 551.2 2.5
18 239 -262(T25) TVCLPPADLQLPDWTECELSGYGK 2636.9 2636.1 2.4
19 263 -273(T26) HEATLSPFYSER 1336.4 1335.6 1.8
20 281 -286 (T29) LYPSSR 722.8 722.4 2.3
21 296 —308(T31) TVTDNMLCAGDTR 1397.6 1396.6 2.5
22 336 —351(T33) MTLVGIISWGLGCGQK 1664.0 1662.9 2.9
23 352 -359(T34) DVPGVYTK 878.9 878.5 3.1
24 360 -368(T35) VINYLDWIR 1180.3 1179.6 2.7
25 364 -373 LDWIRDNMRP*® 1315.6 1315.4 2.8

*Theoretical mean; "Experimental value; ®Chymotrypsin digestion, otherwise trypsin digestion; “Ion of double charges
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Figure 3  Mass spectrum of chromatographic peak
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