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Purification and Characterization of a Prolyl Endopeptidase from Round
Scad (Decapterus maruadsi) Skeletal Muscle and Its Role in Collagen

Degradation
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Abstract: The action and mechanism of a prolyl endopeptidase (PEP) isolated from round scad was explored. The PEP was obtained from
the skeletal muscle of blue scad via separation and purification by ammonium sulfate fractionation and a series of column chromatographies,
including anion-exchange chromatography using a DEAE-Sephacel column, hydrophobic interaction chromatography using a Phenyl-Sepharose
column, and anion-exchange' chromatography using-a Q-Sepharose column. Sodium dodecyl sulfate polyacrylamide gel electrophoresis
(SDS-PAGE) results showed that the molecular weight of the PEP was 82 kDa. Peptide mass fingerprinting revealed that there were 16 peptide
fragments, including a total of 169 amino acid residues. The sequence homology between the obtained peptide fragment and PEP from
Neolamprologus brichardi was 98.8%, suggesting the purified enzyme was indeed a PEP. The PEP had an optimal temperature of 35<C, but
showed.poor thermal stability. The.optimal pH of the purified enzyme was 6.0, and good stability was observed in the pH range of 5.0 to 7.5.
Purified PEP was allowed to react with three synthetic fish collagen peptides, then the degraded peptides were further separated by reverse
phase-high“performance liquid chromatography (RP-HPLC), and electrospray ionization mass spectrometry (ESI/MS) results showed that the
PEP hydrolysis site was at the carboxyl terminus of prolyl residues. The results indicate that PEP in fish muscle can collaborate with matrix
metalloproteinases to further degrade collagen peptides by cleaving peptide bonds at the carboxyl side of prolyl residues, thus participating in the
metabolism of fish muscle collagen. PEP is an important enzyme that participates in post-mortem fish collagen degradation.
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Fig.4 Alignment of PEP trypic peptide fragment sequences with
the Neopamprologuc brichardi PEP sequence
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Fig.6 Optimal pH (e) and pH stability (o) of PEP
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Fig.7 HPLC-ESI-MS-based peptidomics of collagen peptide 1
after PEP degradation
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Fig.8 HPLC-ESI-MS-based peptidomics of collagen peptide 2
after PEP degradation
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Fig.9 HPLC-ESI-MS-based peptidomics of collagen peptide 3
after PEP degradation
E: a, Kk QGPVGATGPKGARGAAGPPGATGF #
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FEXT T B0 9908 501.31 u A1 452.31 u. XPFAEL
{H5 VGATGP fl GATGF [J3i 5> T i & 499.54 u Fll
450.47 u FHIT, iR PR TIEIAL AR 2 I 2R

BREE) C i, BIALT Pro-Lys Al Pro-Gly #.
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Fig.10 HPLC chromatograms of the 45 AA peptide cleaved by
PEP

E: a, AR RP-HPLCHE; b, JIKZPEPKR /S 49
RP-HPLCH.

Lu Z G R I, SRS T4 1 PEP 1
REAE A AR AT T B RRT R BRI, 700 = IR SR R P
BJEY) (Suc-Ala-Pro-pNA). K JEd /M ik (13
ANEIERR) KL/ MK (33 MEERRD) . X5
ARSIz [ BB FULIA) PEP S e IR A S LA S} £
IR /MK BRI S8R 45 FAR) & - AN, fEE =
AMRIE/NK (QGPVGATGPKGARGAAGPPGATGF)
(R As R IATRIN, A P ZIR TR FE AR AR
THOLR, UIEIAL SRR AN MR C i
Banbula 25M0%f — ik T £ (Porphyromonas
gingivalis) FRIffZIR A DI T AU 58 A v Bt
fREAT T o, BHRKIAAEEE — BIKE

128

(NH,-Xaa-Xaa-Pro-Yaa-(Xaa),) # PEP F#fiitil e
o, MBI ST Pro-| Yaa-[JE L R, Xaa AT LLZ
fEE—FEIER, 1H2 Yaa HAGERR T IHEER LIS
AE—ZHEIR, X U0 B 22 P A AR R 418 () 5 D) 1)
PR —E ARSI ER C . TEARFFH, R4
RI, WSS PEP I X PRIl IR R EE RN 0 (&
9,

HE T ARfE , EfARAE)S, S8 AR R
PR IR S5 B 1 B AR A /NI By AR P Ik
e 1) o i R e s P R s it /K R X 8 I 2 11 /)
I, K HAREE N B . XN BB R Bk 2
TEAPRE MR KB 4E F T A8 S R &
FER, WokSZ BRZUA TG nT LUK e/ Fr BB N i )
Arg VI Al R IR . (EASVER 1 AS, PEP X
NIRRT AR PRI, — A DI 30 ANEUEIR
PL_EFR/INIK o 7F UM S kg o, M 33 ANE
FEFRTRFEI A, PEP B 5 FARC B 13 MRk
LR . AR Fulopt™ ol R A RS S iR S 1 1o
AL, PEP AR XSk R RER I “p-iR e
SHEHRIRT TIN5 K TR
PEP H, & IR M AL X3, PRI H R
/N F IR S N T UESEAE 5 PEP HAF7EE
R TIBRAIPLE], FA PSR 62 PEP 5Ky 45 4
ASER H A 6 MM RRIREEN /MK R B 453k 10
FioR, 1%/MKTE 30 min Z245 HBLE A&, N\ PEP
JEZFARIECRFEAAS, iR PEP RAEF R 1Z/IMK,
R UL PEP 1 [FIRESZ B R EE K PR . PRI,
TEAIAEE P AE B RE T, PEP f5 2 HAh A
PRPER A BRK KT A K R R IR 2 R 4 A
H.

3 Z4ig

N (5] 62 15 5 JUL v 5 44 L T 2 R P I
(PEP), Fididd ik o S4B S B A0 [R5 2 B ik B 28
g RN N PEP. Hig@EHEN 35 C, JEHTE
5~15 CHMIKIE N RIS s, HEEE IR
Fh#dase A B, 7855 C TJ3CE 30 min J5RI
P IREIE M & pH N 6.0, 7E pH 5.0~7.5 KN
Bhag . PEP @I DB R /KB IR TR 1R
Rtk Sk ER R /NMK, S 530NN E AR
fif It RE R o A TS TEIRNIRTT PEP [R5 5t 2
FORHa L PBTRA s s A T H R At

Bt I AR
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