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Abstract: Objective In view of the difficulties in the separation and identification of protein and peptides of Poecilobdella
manillensis leading to the ambiguity of peptides components of it, a method for the identification and characterization of
polypeptides in enzymatic hydrolysate of Poecilobdella manillensis was developed. Methods Poecilobdella manillensis was
hydrolyzed by trypsin, and the polypeptides were identified by UPLC-Q-Exactive-MS technology and Maxquant software from the
hydrolysate. Meanwhile, some bioinformatics platforms were used to predict the biological activity and side effects of these
peptides, as well as molecular weight, isoelectric point, net charge, proportion of hydrophilic amino acids, instability index and other
basic molecular properties. Results A total of 32 peptides were identified by UPLC-Q-Exactive-MS technology combined with
Maxquant software. Among them, the molecular properties of AGFAGDDAPR accorded with the common characteristics of
antithrombotic peptides which were known to researchers. The identification score was 103.83, with high reliability. The activity
probability was 0.56, the molecular weight was 976.01, and the peptide chain length was 10. The average hydrophilicity was 0.5,
hydrophilic amino acid residue proportion was 30%, good water solubility; The isoelectric point was 4.21 and the net charge was —1.
Instability index was 20.72, strong stability in water, so it would be possible to have antithrombotic activity. Six peptides
(SSGETSSIIRR, AGFAGDDAPR, SSGETSSIIR, DSYVGDEAQSKR, GARRER, and SIEDQVKR) were predicted to have
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antiangiogenic activity and no hemolysis,but further synthesis and activity verification experiments were needed. Conclusion This

study takes Poecilobdella manillensis as an example to provide a method for rapid identification of the peptide sequence in

enzymatic hydrolysates of animal drugs and provide ideas for the study of peptide components of animal drugs.

Key words: Poecilobdella manillensis; enzymatic hydrolysate; peptide identification; ultra-high performance liquid

chromatography-quadrupole/electrostatic field orbitrap high resolution mass spectrometry (UPLC-Q-Exactive-MS); Maxquant;

antithrombotic; angiogenesis
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Fig.1 Total ion flow diagram of enzymatic hydrolysate of Poecilobdella manillensis
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Table 1 Information for peptide identification of enzymatic hydrolysates from Poecilobdella manillensis
5 51 R B i e R
bp AR
1 SSGETSSIIRR T1ECZS8 11 51007 617.8229 119229 172.23
2  VHVDEVGGEALGR P04346;P67819;P67820;P09422 13 54952 6693440 1337.46 169.93
3 VLSAADKSNVQAAWGK Q9TSN9;Q9TSN7 16 59179 8229388 1644.85 149.41
4 VGGHAADYGAEALER Q9XSKI1;Q9TSN8;Q9TSN9;Q9TSN7 15 53546 7583630 1515.60 142.07
5 SYELPDGQVLTIGNER  P18600 16 8.6142 8959496 179095 117.79
6 SYELPDGQVITIGNER  076950; TIFME7;Q2LDZ7;Q2LDZ8; 16 8.6142 8959496 179095 117.79
T1G9AS8; TIFMD2;Q2LDZ6; A0OA223APW9
7  LILLISFLKK QOILIH9 10 8.7508 594.4099 1187.57 107.66
8 VLSAADKTNVK QI9XSE9; QIXSN2;Q9TVA3;Q7JFN6; 11 3.3365 573.3299 1145.32 105.94
P01961;P01960;P01959;P01958
9 AGFAGDDAPR Swiss-Prot £ 4 J2 : P18600; 10 42822 488.7278  976.01 103.83
1% 4 Chirudinea) HH FE : 076950 ;
TIFME7;Q2LDZ7;Q2LDZ8; T1G9AS;
T1IFMD2; T1IFQQ4
10  VGGHAGEFGAEALER  Q9XSE9 15 6.1243 7503655 1499.60 96.103
11 LLLILI T1G2F8 6 7.5588 697.5222  696.97 95.617
12 ILOVTLKK 027041 9 9.0162 520.8757 1040.40 94.262
13 QVTINDLPVGR Q9BGI3 11 7.5525 606.3408 1211.38 92.062
14 VLSAADKSNVK Q9XSK1:P68239;P21379;P68240;Q0ZA50; 11 29256 566.3220 1131.29 91.584
POCH25;POCH26;P07405;P41327
15 SNETVVKR T1FM89 8 2.8804 487.7669  932.04 87.754
16 HGFSGPTIGPK T1IFWA9 11 53910 549.2905 1097.24 85.731
17 SSGETSSIIR T1ECZS8 10 5.8835 539.7724 1036.11 76.827
18 LILSLKIK T1FUK9 8 8.8239 4643337 927.24 75311
19 VLSAADKSNVKAAWGK Q9XSK1;P68239;P21379;P68240;Q0ZA50; 16 5.1445 8229570 1644.89 72.200
POCH25;POCH26
20 EITAMAPSTMK 076950; TIFME7;Q2LDZ7 11 6.1719 590.2910 1179.41 70.100
21 LEINVQDKEGEIDR QI9HKNI1 14 10.04 828.9438 1656.85 69.276
22 HGVGLK T1IFMV2 6 1.0622 305.6872  609.73 67.841
23  GGLEAGR Q48N21:;Q4ZY26 7 55070 330.1772  658.71 64.563
24 DSYVGDEAQSKR Swiss-Prot £ 4 £ : P18600; 12 29823 677.8153 1354.40 61.650
1% 4 Chirudinea) (4 FE : 076950 ;
T1IFME7;Q2LDZ7;Q2LDZ8;T1G9AS;
TIFMD2;Q2LDZ6; TIFQQ4
25 MQKEITAMAPSTMK 076950; TIFME7;Q2LDZ7 14 59987 783.8881 156691 61.435
26  TAAQNIIPSSTGAAK T1FMX4 15 57071 7153859 1429.59 60.255
27 GARRER 087719:B8GZ98 6 29630 372.7148  743.82 59.890
28 SLGLLD Q5ZT13;Q5X2T6:;Q5WU94; ASIEF4 6 7.8896 6173505  616.71 57.074
29  VLDSFSDGMK P04346 10 6.7488 549.7604 1098.24 53.775
30 LSGLLEV T1EYVS 7 10.1490 730.4345 729.87 51.036
31 EEMTPFIVDYVMNNPK A6HIN2 16 8.6198 9719499 1927.22 50.353
[ Oxidation (M) ]
32 SIEDQVKR QI9HKNI1 8 3.2437 487.7669  974.08 50.039
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Fig. 2 Ratio of length of each peptide to total peptide and
molecular weight distribution of Poecilobdella manillensis

HAE 1 000~2 000, H R EE H 259 h i ik 28
JUR S ¥ A 8 4 PRI 9 T A 1) T 3k 4% AH X I
/N T 3000 R BT, T AR T4 e 1 2 1 JE 4R
0 UK B AR KT 43 5 B ES LR VS L o B AR v
JikHR K 2 BUE T SEAK HES 87% MK & A I & LR
B A I 20 AN, B SE E 1 B0 I FE A 05 IR Bk A
iR
3.2 FEFMEREBEMERZESH
3.2.1  FEARIE KB AR E T AN RO RL TR B R i
QIR BT 0GP 2 W ik ik & HEAT A2 0 ig
PES PR BT, AT AT R BRI T L R EA
S VRERA P B0 A7 YO0 T SO O v DR B AR O L
T KR [E] R B ARG A PY . Peptide Ranker
Hh A A 3 TN S s P O 12 0 M R T T TR A R
B T A 2 TG P R R . S E LT fEMERAE R
T 0.5 15, R B K B B A AR W v 1 R R
32 4 FE A 08 K B AR Wi T S M TN B R v
TR Fh 22 b WL 2% 2 5 &1 3, FE 25 0 Ik B I A A
BRI S P T L2 3

M 3T LLE 3 2 IS B AR N A v & S R
Rl 2K 3 BN R IR (V) VLR R (S MR R (L) s C
AR Sy 2 J R 288 3 B R (KO VRS 2R (RD L K
IR N C R i 2 L FE TR AN K mT g el T F B 1
A A 2 Tt A7 S 2 RO T e 218, T R 2 1 TG ) o S
BEVIAL SO K ATR™Y . R AR B AP i ke ik i)
LR RFAE 20 BT 2 21T I AR V5 PR AR T VA ity 2 S TR
R 2R E BN HE R (G) K.V FI R, C 7R 3 5 Jk 12 il
KNKHAR POMH AR (G) . FETIEBEY N
KgAK E VG, CRImEILRR N
K 2 261

WK 2 Fiow , BT 32 2% 38 24 16 10k B 1) 2 1 70
PR T0FE 5 v PEAE 2R T 5 T 28 R R, 3 M T
EAR R T AL T 0.5 M3 3 56 KB, I 2RIk BE A
TA REAE AT LIME NS %, Hg A s e 3 4
Bk B 4 % A AGFAGDDAPR (9)
HGFSGPTIGPK (16) .VLDSFSDGMK (29) . ;3 %
EA A3 P 1R TR BB L A D AT o A 0 v VAR
— P, AR T T 14 AE 23 A 1 HE 2 0 K B A T
LRI T A5 T NI

e 3 NS BT 4 5 I HE A 8 K Btk — 20 (P
AR T T T 45 R . 9 SR TR B TN L A T af A AR
FCHIAE S 3 A S Sy B A i A AR A HA
T I3 G FE AR 08 IR B 3L 6 2% : SSGETSSIIRR (1)«
AGFAGDDAPR  (9) SSGETSSIIR  (17)



$F45%5 F1H) 2022F1 8 %Kﬁiﬂ'm‘ti Drug Evaluation Research ~ Vol. 45 No. 1 January 2022 - 53 -

F2 FEHERREMFEES ST

Table 2 Prediction of bioactivity and toxicity of peptide from Poecilobdella manillensis

G ¥ %1 A+ AR I NIEIERRM R Clm @ IR K
1 SSGETSSIIRR CyyHgsN,;,0, 0.384 484 o S R
2 VHVDEVGGEALGR CsHo,N 50, 0.169 307 o \Y R
3 VLSAADKSNVQAAWGK Cp,H, 1N, 05, 0.263 721 G A% K
4  VGGHAADYGAEALER CyiHygN,, 0,5 0.182 958 G A% R
5  SYELPDGQVLTIGNER Cy7H 3N, O 0.228 223 7 S R
6  SYELPDGQVITIGNER Cy7H, 3N, Oy 0.206 175 o S R
7  LILLISFLKK CeoH 06N 1,01, 0.385 094 o L K
8  VLSAADKTNVK CHgN Oy, 0.126 565 o \Y K
9  AGFAGDDAPR CyHg N30 0.561 859 o A R
10 VGGHAGEFGAEALER CoiHogNy Oy 0.366 072 o v R
11 LLLILI C3HiNO, 0.341 463 o L I
12 ILIIVTLKK CsHy,N, 0, 0.131 297 7 I K
13 QVTINDLPVGR C5,HyN ;0,7 0.239 260 o Q R
14  VLSAADKSNVK CysHyoN O, 0.131 451 7 A% K
15 SNETVVKR CysHN Oy, 0.102 442 o S R
16 HGFSGPTIGPK CsoH7N Oy, 0.495 737 " H K
17 SSGETSSIIR CyH7sN ;O 0.230 535 o S R
18  LILSLKIK CysHgN,,0 0.156 407 o L K
19  VLSAADKSNVKAAWGK Cy3H 2N, 0,y 0.403 485 o A% K

20 EITAMAPSTMK CyHN 1,058, 0.231 698 " E K
21  LEIIVQDKEGEIDR CyH 2 N0y 0.0721 03 7 L R
22 HGVGLK C,;H,;/N,0, 0.264 781 7 H K
23 GGLEAGR C,HiN,,0, 0.309 677 o G R
24 DSYVGDEAQSKR CssHgN ;0 0.109 812 o D R
25  MQKEITAMAPSTMK CysHy1isN,;0,,8; 0.247 309 o M K
26 TAAQNIIPSSTGAAK CyoH0:N 05, 0.183 513 o T K
27 GARRER CyH;N 50, 0.185 585 o G R
28 SLGLLD CyHyi NGO, 0.422 785 o S D
29  VLDSFSDGMK CyH;N, 0,58, 0.508 107 7 A% K
30 LSGLLEV C;;HyoN,0,, 0.153 738 " L A%
31  EEMTPFIVDYVMNNPK Cy6H 3 N,,05,S, 0.227 326 7 E K
32 SIEDQVKR CyoH7 N30 0.184 564 o S R

-4 R V-4 R L R« AR 1 7 2 R - Q-8 BT i « -1 R KRR < R - G- H R « D- T A R s M- R

S-serine; V-valine; L-leucine; A-alanine; I-isoleucine; Q-glutamine; H-histidine; K-lysine; R-arginine; G-glycine; D-aspartic acid; M-methionine

DSYVGDEAQSKR (24) . GARRER (27) .
SIEDQVKR(32), A Ay Ji 4 3k 2= 48 (1) P a2 26 Ak
M3tz % .
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W pH R IE EE A OB D B E A CRR D 1) s
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Table 4 Prediction of basic molecular properties of peptide from Poecilobdella manillensis

2T hl pl A ARETEIRE AR SROKYE(E SROKPER R EG1/%
1 SSGETSSIIRR 9.31 1.0 89.33 good 0.6 64
2 VHVDEVGGEALGR 4.65 -1.9 -5.17 good 0.4 31
3 VLSAADKSNVQAAWGK 8.56 1.0 -13.03 good 0.0 44
4 VGGHAADYGAEALER 4.65 -1.9 -5.08 good 0.3 27
5 SYELPDGQVLTIGNER 4.14 -2.0 1.97 good 0.2 44
6 SYELPDGQVITIGNER 4.14 -2.0 1.97 good 0.2 44
7 LILLISFLKK 10.00 2.0 19.77 poor -0.7 30
8 VLSAADKTNVK 8.56 1.0 -22.63 good 0.3 45
9 AGFAGDDAPR 4.21 -1.0 20.72 good 0.5 30
10 VGGHAGEFGAEALER 4.75 -1.9 1.21 good 0.3 27
11 LLLILI 5.52 0 40.43 poor -1.8 0
12 ILIIVTLKK 10.00 2.0 1.99 poor -0.5 22
13 QVTINDLPVGR 5.84 0 21.82 good 0.0 36
14  VLSAADKSNVK 8.56 1.0 -8.96 good 0.4 55
15 SNETVVKR 8.46 1.0 45.90 good 0.8 63
16  HGFSGPTIGPK 8.76 1.1 -0.34 poor -0.1 18
17 SSGETSSIIR 5.72 0 39.98 good 0.3 60
18 LILSLKIK 10.00 2.0 0.99 good -0.3 38
19  VLSAADKSNVKAAWGK 9.70 2.0 -14.82 good 0.2 44
20  EITAMAPSTMK 6.10 0 72.84 good 0.0 27
21 LEIIVQDKEGEIDR 4.18 -3.0 27.66 good 0.9 57
22 HGVGLK 8.76 1.1 -37.25 good -0.1 17
23 GGLEAGR 6.00 0 26.20 good 0.5 29
24  DSYVGDEAQSKR 4.56 -1.0 81.92 good 1.0 67
25 MQKEITAMAPSTMK 8.35 1.0 53.99 good 0.1 36
26  TAAQNIIPSSTGAAK 8.41 1.0 51.07 poor 0.1 33
27  GARRER 11.70 2.0 89.65 good 1.9 67
28 SLGLLD 3.80 -1.0 8.33 poor -0.3 33
29  VLDSFSDGMK 4.21 -1.0 28.26 good 0.3 50
30 LSGLLEV 4.00 -1.0 8.57 poor -0.5 29
31 EEMTPFIVDY VMNNPK 4.14 -2.0 23.49 good 0.0 38
32 SIEDQVKR 5.79 0 115.47 good 1.2 75
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Fig. 7 Secondary fragment information of Poecilobdella manillensis peptide AGFAGDDAPR (m/z 488.72) and sequence
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