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PRI, ARSI R, RS & K
e 7 I e 0 B U A A Y Ak, K
BEAE A RAUE A s PR RE . SR B N i 7 50
E S5 I SR A S A L

KT RZIKEFIMR LG T 20 2w, F78 1935
4F, Johnson 2Ty Y MK I B3 P43 B 3RAS T 3 Fh
JIKH, FFUESE T & IKE e . BEE PSR A,
R R ERA TR S MY . shn S ik iy 46
ey e i T 2R A FIZE R R ik 8 1974 4R,
Balerna %17V DT 45 25 F0 FT 7 4% P 2 B i AL 75 5
T 1 R EA R G E tEr Z IKEE . 1993 4F, Mc
Donnell 25" M FLRRFLERE /3 B35 1 RS
HAEH TR A N am 2 KA. 2005 47, Basten
2 (201N Ly 5 rp sl Ak 1 ol 42 R A K
SR, AR50 73 3 5 138 3 T I g~ e AIG  2lifb A
MR TR IMEEH AR, M™EH2 T 2K
TE Tl AR = e it g FH 2 222 Ml 2 F, ik
YRR RGN HA KR W RS T | nifk
PRI SE AR, B R 2 i K R AL A 7 1Y
FEV-5 . MESTHEYF LAY H AN &
JE, EAKEERER A fE . R . RIRERIL RS
oy 7 I I i il 3t 45 5 T ) BUAS F E E JR )) (|
R0 AR AR B I 136 P 5 1) 126
S A A S o= A NN Y N B e 7y e R Y [
DhPE AT s M 3R TR KO, AT 02 2 i 2 K It AR
ATl 25 B A% O R

N N E R IN AL L e A A E R B RE AN e
WKL R EsLAP, FF45 6w R vk fi 4k 55 4 2
M FRIE 55, TR T R SR B BURCR AR 1 PR o
[, X e B ol O 5 4 R 2 K il (ESLAP) 114 i 2
PR AT RS AT, a7 LA rE bR v PR 5 Y
WAL, NI A AR AR M Y Tl il
PRAL T FRIS R A S I AR

1 #MEEFE

1.1 EIesfy

Jir FH e BB S pR O 9 4E A1 T 2022 4F 10 A 7R
B AR, B T80 CEARIRE I .
1.2 KFFLER

BRI N VI Xho 1, Ned I, 2xTag Mix DNA

R A MG T4 DNA W A 5 H EAEYHE AR
FOABRA T . SRR R-XT IR N (Leu-pNA), K
TR -G HE T (Arg-pNA), F 28R - %) il B2 i
(Met-pNA)SE 9 FhEU KRG Y H L 22 e bk
FERH e A7 PR N 7l o S 4H 21 5 RNA HEBGAF
& H AR AR PR AR W) H R A BR /A F] . FastKing
cDNA 55— A& R & B RAR AR (D)
BRRAF . FUR PR BOA & W B A
i DNA RIS &3 1 Omega Bio-Tek 242 H] .
DHS5o &2 AN [ A= T A 91 (i) A FRA #,
RTS BL21 (DE3) K HT T 832 25 4t M 1 1 8 v 2
A DR RN BR A, Br A Hofth b2 5 3
R
1.3 X8

ZQZY-C8V 1a I 7E 7 15 2 (A E A% A B
Z3T]) SHP-250 A= Ak 1 5 5% 3740 (VRS 22 S ik
HABRAT) . 071-851 MM PCR X (fE[H
Biometra 23 ) . GS-680J HE I A% /A A (L1 15
HRHE AR ). G154DS &5 R 785 K (BT
IS A PR ) . CR21IGIIT R R i 5 25 .0 HL
(HZA Hitachi #R:\44t HSZHIMERT) . VCE-1500
75 B AL (Sonics, B T /A ). Infinite 21
A8 42 I A B LA A I A [ 35 75 15 (Tecan) 28wl ]
ORION Model 818 pH i 1( E ¥ 7 g A H]) . THZ-
C-1 RTEIR T # (J N B e S 038 5 A BR S 7)o
1.4 EsLAP BEFERESEAFEHME
1.4.1 FIthBEER RNAREY R FOREGENE 3
P 2L RNA SR BUR ) &, e FHAAE F M b5
WAL IRAE I HJG RNA Y 4514 R B b
HRAY S RNA
1.4.2 FItRBEER cDNA &R i X FastKing
cDNA 55— & B ) &5 1 25 B A i g W 9 R
cDNA,
1.43 EsLAP BEFEE LDIgHBEIF S RNA H
MR, G4 L cDNA, FFEA75E k20T o AR
T 0 5 S 9 U e A R S K Y SR R R 5, O AE
NCBI FE#EAT Blast FEF XA, $R45 BB AF
EsLAP [5E 3351 . ARSI IF cDNA Ayt
M, A Bt 53 400 5 K 43 o Bk I 1 5 1 4 (5 -
ATGGGGGGTTCCAAAATAA-3")HI LI 51 4 (5'-
TCAAGCAAGCCTCATTTTC-3"), ifijf BLASTN
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XF NCBI £ 45 e 56 3iE 5 | 49 1) R S L sl o A A
PELE A, WUFSEEE 5 HE1T PCR 974, A F4EX
R W(PCR)TE 25.0 uL My hiftfs, Hh&A
10 pL IR 5 Tag DNA BAWHAW . 1 pL cDNA #
M. 1 pL IEM549. 1 ul KI5 5145F0 12 uL ddH,0.
P17 ) 20 BN AR O T PR VA DN, 3 R R AR
R EE B bR & o M BEBRBE BE I )R B —
DNA &t I E A7 e nllie, il % Jig (ol i ™y ik A
FER PV EHIE . FIF Protparam (https://web.expasy.
org/protparam/)ill i€ EsLAP 735 f& . KK
L SR A A, i CD-Search (https:/www.
ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) il SWISS-
MODEL (https://swissmodel.expasy.org/)73-5!|%] ESLAP
BEATAR ST EE M BUR SR 1 =S50, REK T
B MEGA B4 2t .

144 EsLAP ESRBEE LE$E pET-28a H3K
IR, MR K T A %) % R O M X Y 3
AT #0504k, IR 2 A . 7E Xhol I
Ndel BRI MBI 07 5 Z 46 A B 2 7 B, 15
F| 44N EsLAP-pET-28a (X H 2H Fe ik 84k

1.5 EsLAP EHFHEMRIX

1.5.1 JRHIREN i Omega Peif ki 42 B
e N B P B EsLAP-pET-28a fiki, SR)5
P HHEAT DNA I B UK B IE

1.5.2 B RIE ¥ EsLAP-pET-28a Jiuki 4k 5|
KIG T 2 25 412 RTS BL21(DE3) chaprone 1,
B J b A2 A MR A T A 50 pg/mL RAREE
FM 20 pg/mL AHEHE N LB BUlgH 37 CHFHE
. W E KR, PR R, R
50 mL LB &AM P AE R iR R 56 37 C .
200 r/min F# K¥EFE 12 h; FELL 3% Lk i3
FiF 500 mL LB & FHR HLA R AR 75,
37 CIRFHHFEZHEREE OD600 {HZE 0.3 (£12h),

IMALHE FE 2 ng/mL IR R IFE S FBEAR
ik MEAKEE 0D600 {HikF] 0.6~0.8 K (2 4~
5h), MA 0.7 mmol/L IPTG i 38 143k, 40
7615 “C. 200 r/min NS 19 h,
1.5.3 EAFRIEEMEMA R W R E 55 Mk,
i T Design Expert 13.0 F {4471 = R 2 = K-8
B, LIE AR A0, #E PTG WE
(0.1~1 mmol/L), ¥ FHFE](12~24 h)Fl{EFh L5
(0.5%~5%) 3 DN R B EEA FIREBRESAS
Tk &M
1.6 EsLAP fHEFRAIH &

AR R IB M KT, 7€ 8000 r/min,
4 CE.L 10 min J5 IR A i H Tris-HCI
(50 mmol/L, pH 8.5tk =K I BB w4
% 20 min, SR T 4 °C. 10000 r/min
B0 60 min; EFRUCHE, WUE R, BrS LI
2:0.22 um JEMEIE T BIOMRLAG W . W S A ]
Vst ESLAP 85 [ (ML B _E 3 R4 T 5 22/ 7 A o
K FH A e BB R BN SR T A IR R B I H UK
(SDS-PAGE)/ i 8 FA BT 9 4 1 i i, 8K IR BEER
] Bradford 3 5 28-2%1
1.7 EsLAP EgiENE

P B pH 8.5 1) Tris-HC1 28 Mk Fis Be— £ 15
£, SRJ5 PR 20 uL W BEJS BN 160 pL 22
W, A 20 pL 10 mmol/L Leu-pNA (Leucine-
p-nitroanilide) £, B % W (O6F B H K T i), A
60 ‘C4: @i SN 10 min. 2 45 5 f5 7 B A
200 pL PR & I AR R h 20k g, B 200 pL 2
I ZE PR AL, T 405 nm P K AR I E WG
SRR ARG E X 7E 60 CH&MUT, &4
B K A JEC ) 5 R X A R I AE 1 ol XA 5L
R JHE T T FE 1 i S SO — AN B B (U),
it 0 SR AN R 1 IR

? PR
‘O’N+\©\ ~NH,  leucine aminopeptidase (LAP)
N "0
H
L-Se SR -XT AR e

L-leucine-p-nitroanilide

0
o,
> //N*@—NH2+ HO)K:/Y
S :

NH,
PUFTE- 2 L-52 R
p-nitroaniline L-leucine

Kl 1  EsLAP B & R 3

Fig. 1

Principle of ESLAP enzyme activity assay
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1.8 EsLAP WIEEZ 1 RH R
1.8.1 EsLAP RERNEESEERENE &
TR E R E: HfE EsLAP Y fe S b iR,
BHARIET 4 C.10 'C.20 C.30 C.40 C.
50 ‘C. 55 C. 60 C. 65 C. 70 ‘CHi 80 C
T HY Tris-HC1 2& 03 (50 mmol/L, pH 8.5)", 7¢
pH 8.5 B F W 10 min 5 BTG, AE4LIRE
PEAT 3 RFEATSE5, DATEAY ESLAP B i .

TR ETER I AE . Ff ESLAP # T4 °C.20~
80 C(RFtE 10 CH—AFRED)IRE T3 E
240 min, % 30 min BL—KEES, 7E 60 ‘C Al pH 8.5
(%A SO 10 min 002 BTG DAPEAG RS 1
P FIARTEE I E 7 5 R E EsLAP HBRS (&
R 100%)#E1 T LLER, THERIAREHE A 4 L, B4R
AT 3 YA TEEER, AT EsLAP (IR R E M
1.8.2 EsLAP &iE&RMN pH & pH BEM &b
pH WIE: NHiE EsLAP Wtk pH, $H 551
BT pH & 4.0, 5.0, 6.0, 7.0, 8.0, 85, 9.0,
10.0 (L& oPH, BT FHZE MR 50 mmol/L fY#T
B 2% I (pH 4.0~6.0) . BERRELZZ i (pH 6.0~
8.0). Tris-HCl ZZ M (pH 8.0~9.0)F1H Z/i2-NaOH
ZZ W (pH 9.0~10.0), fE 60 °CHY 4 1F F K I
10 min 0 %E BN, B4 pH 984T 3 COFATSEER, LU
AL ESLAP (1138 pHo

pH R EPERIIE: ¥ EsLAP B 7EA A pH
I R AE 4 'CF 4350 F 240 min, % 30 min
Bl—KEESh, 78 60 CHI pH 8.5 BYZMF Kb
10 min U2 @G DAVEASG pH Rt KR4 g
FE LS EKMFE EsLAP WIEEE X E N 100%)
AT A, T AR oy b, RRALRE AT
3 UCOPATELE, LLPEAS ESLAP 4 pH FasE
1.8.3 EsLAP £E&EF. IFIFFAREFHEFR
EME BB FREENNE: hTHRER
B X WG R, FF EsLAP B TEWRE N
1 mmol/L #1 10 mmol/L ¥ Na™, K. Mg*", Ba®",
Ca*., Cu®". Ni*", Mn*", Co*" il Fe’ 1y 2% il
%7 30 min, 7£ 60 CHI pH 8.5 AYZMF T
10 min W05 BE, RSB0 E (0 E 40 L SR 4
JE BT WEE Y EsLAP [WEGE (X E N 100%)HE4T
Fba, RARERHET 3 UCPATEESS, LAIVEAL EsLAP

)4 I B TR Pk .

038 700 R0 2R T P AR I S T
5 FR FA 00 1 70 R0 T 9 e A R O M R S K
EsLAP JUEEWE N 1 mmol/L F1 10 mmol/L ¥
EDTA. NaBH,;. PMSF., SDS I B-$idk Z S
W R F 30 min, 7E 60 ‘CHlpH 8.5 Ay 4514 F I
10 min P2 BTG, A4 300 42 % 19 43 L S5 ok R
TP E 1) EsLAP BYEEG (2 E N 100%)iE17 L
B, BRI 3 WOPATER, LIVEAG EsLAP
()1 ot 00 R0 2R T 3 P R AR 1
1.8.4 EsLAP MR R KWK 2 E:
4 ESLAP 55 80 i J2 28 B 40 2 1y >k A IS 42
RS, 4 G E W A 10 mmol/L (AR [H)iR#,
HAK ] Leu-pNA, Glu-pNA, Arg-pNA, Met-pNA,
Lys-pNA, Tle-pNA, Val-pNA, Ala-pNA, Pro-pNA,
A B 20 pL finA 200 pL AR R, 78 60 CHI
pH 8.5 B4R I 10 min I 52 BHE, AELLEES
17 3 FATEEER, LIPEAY ESLAP RPIRR

2 EREHSW

2.1 EsLAP ERZEMEYMEEZSM
DLFg IR AT cDNA AR, B 5ekE It 5o ik
T A MRE N EsLAP JEIN, 740 5AE Ci% 5
iy EsLAP T H4F A\ GenBank, B35
WLV76376.1, Z3FREEER R IKIRIE, 75 1600 bp
ZEARGEIN 2 B 4t (1] 2), S50 A By R /INHAT
DNAFFIZ  PCRP™#)

DNA marker PCR product
bp
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=
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(=)
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“lasaidadt
‘smint
HHHH
i
L
T
U
A

100

2 EsLAP 3£ PCR 44 54
Fig.2 EsLAP gene PCR amplification bands
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EsLAP 34K 1569 bp, Hifith 522 PMEIEEFR, /T
54 55302.67 Da, EsLAP & IS4 5K 6.16,
T A T EYE M2 1 ESLAP ANEEE 250K 34.07,

BN 40, X R AR AR MR .
ProtScale &7 B /K M W 42 7 O 221 35 7K 8 BN

—0.072, BRWIAEECH 84.73, KW ESLAP R{LEA
RAFEAKPE, M EAERS B EA DB A i
NCBI Blast [WX & B, Ftk#EEF ESLAP S5b
Ji WU (Meganyctiphanes norvegica) U5 W) 2 ki
HHARA A F52 1R (89.46%), LU O £1 3 25 AF (Cherax
quadricarinatus) U5 A ZHKEF(76.82%) . L ECXT IR
(Palaemon carinicauda)>K 5 1) 2 K (76.63%) . R

FE XN (Penaeus vannamei) R IR Z K (76.25%)
1 H AR IR (Macrobrachium nipponense) i 2 K
fiti(76.05%), ¥ ESLAP M2 MR 7514258 2 MEGA
B ERGE K BERI(E 3). K B2 (bootstrap)
S IRVEAG R 0 T SRR, AR R BRER ESLAP 7E 5
b7 BEAR 4y R HEALOC R ERTDLVE H, XA
Pz [ A R P fre s, LR 100%; AHXS I
5, A WEER ESLAP 5 FLYNE XS EF (Litopenaeus
vannamei), " [EXTUFN(Penaeus chinensis) . Fd 3 H X}
IR R IEPERAG o X S6 o B S 40RT LI 20 1 i,
EsLAP PR W] fig 5 Wy ad o7 4 e BB (A IR | 5
FREE)A 5o

LIEHENT Cherax quadricarinatus AP (XP069941549.1)
LB Procambarus clarkii AP (XP045584413.1)
B WUF Panulirus ornatus AP (XP071548542.1)
FEWIEF Homarus americanus AP (XP042240199.1)

sl

51

95

68

100

46

hAEYLESE Eriocheir sinensis AP (XP050697811.1)
PRBEYTF Euphausia superba AP (WLV76376.1)
WC kTR AR Meganyctiphanes norvegica AP (CALA071286.1)
[ SLKXTUR Palaemon carinicauda AP (XP068214888.1)
100 —— g ZRVBHER Macrobrachium nipponense AP (XP064109565.1)
FEXTUF Penaeus chinensis AP (XP047480806.1)
{ B EEXTHF Penaeus vannamei AP (XP069984320.1)
64 ENBEXTHF Penaeus indicus AP (XP063589513.1)
HGB MBS Pseudomonas aeruginosa AP (8PZ0_A)
3 RIBRR ESLAP 5 LAk I 9 52 5
Fig. 3 Phylogenetic tree of ESLAP in Euphausia superba and aminopeptidases from other species
CD-Search 4 IR 57 51 T R W], ESLAP /&
— RS EAK, MEACSSHBCREE = ERAE, P
A = RAE A PR AR B . A AE DG B
B VAR I P A5 58 4 ) T 7 5 2 TR 2 K 1Y
C LSS () 4), U R K,
ESLAP J& T M17 S ik 5<% . SWISS-MODEL [

/)?1%1;% ESLAP = 42544 (& 5a), T A9 = 2k 454
A5 13 255 B-BEA 20 > o-H8U5E, HAM R Y R e
1‘@%9%?%4\%Elﬁéﬁ’é}ﬂ%ﬁ%‘rﬁumﬁﬁﬁo

SH R LAP (PDB ID: 8PZ0)f = 4E45#
FHEL(EL Sb), W& YA MBI S5 RRAE, JEETR
P X3 AT 35 B E B (] Sc). EsLAP ) =44

1 50 100 150 200 250 300 350 400 450 500 522
HHTFFI
query seq. T RIK RS JEYIZESL S substrate-binding/catalytic site D
interface (dimer of trimers) ZnBg 45 ﬁ{ik{ Zo-binding sites *‘LA—f% " LA A .
R SEAr L el
specific hits M 1772 5}" i 2L JikTif§ Peptidase
SEBEKE  PepB
Aehest A ZTREAKEFA PRK00913
non-specific hits
BRI | | MITHFIK, M4 AKEE Peptidase_ M17 superfamily \
superfamilies ‘ HBHI, SHEBEMAE  PepB superfamily \

4

R, 2R KEEA  PRK00913 superfamily |

%l 4 EsLAP {35745 Myt /4t

Fig.4 ESLAP conserved domain analysis
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Kl s iR AE-S R At (B I TR LAP B = 4R 454
a. FITRBRAR LAP 85 1 = 44544 b. SIS RAME LAP & 1 =4E25H0; c. 1 =45 S,
Fig. 5 The 3D structure of Fuphausia superba EsLAP and Pseudomonas aeruginosa LAP
a. The 3D structure of ESLAP; b. The 3D structure of Pseudomonas aeruginosa LAP; c. The superposition
of 3D structure maps between EsLAP and Pseudomonas aeruginosa LAP.

M2 T —B C KR loop X, X1 fE-5 Rt ik
I T A ) 0 v 0 B8 A O, 380 28 e L3 R AT
loop DXHF AT HEAE 1Y SR 7K A% 5 1T DL B AR IR T
PRIFV A 2 RATEE
2.2 EsLAP ERFIEHREHNHRESRIE
AW R pET-28a FTKiVE JyFikalik, #
MEMARIBRGE, #id 0B B AR
B AR T pET-28a Fik &K b, sk &%
(El 6)Fr7~, AR TR T84 6865 bp, H

T7 tag

Nde 1
thrombin site
ATG

RBS

T7 promoter,

| OCH Q
6%3.\5 T7 tenniual’o,.

EsLAP-pET-28a(+)

HH A EE R R B 1569 bp, BB BE BE I L UK
(7)) LAWLEE A5 3 5 21 2 A B s o0 1 K/ NAF
G ISR, HARBEIAR EsLAP-pET-28a 41
BRI

A 8 S B4 R A SRR 28 0 e A DA R 1 TR )
P H AL KT E RTS BL21 (DE3) chaprone
o KA TR SRR, WS RS
¥, @it SDS-PAGE X #EfTAM . MEE
kS R (E 8)h e IR 3], &iFSREE,

Xho 1

6865THEEXT

Kl 6 EsLAP Tk

Fig. 6 Recombinant expression vector of EsLAP
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DNA#RIC ~ PCR™¥)

DNA marker PCR product

bp

7000
6000
5000
4000
3000

2500

2000

1500 SEHHL

100!

il
Bl 7 BRI B UK I IE B4 EsLAP FE iR s AR M it 2h

Fig. 7 Validation of EsLAP recombinant expression vector
construction using agarose gels electrophoresis

KDa M 1 2 3

200
140

95

65
52
41
33
25

17
10

‘.

S
1R k8

(Hlttte ¢ ¢

8 15 EsLAP [y SDS-PAGE % [ H ik &l
M: A marker; VKl 1: FAL)E RIBFF 2R LI,
VKB 20 FAL SR R AT R A B ITTE; JKI8 3: pET-28a %S 4,
PR L.
Fig. 8 SDS-PAGE protein electrophoresis
of EsLAP after induction

M: protein marker; lane 1: supernatant of the E. coli

lysis after transformation; lane 2: precipitation of the
E. coli lysis after transformation; lane 3: supernatant after

pET-28a empty vector lysis.

EsLAP 41 iR 2R 55 AL R I w1 24 A i 1) L3
o B W A R B AR A . ILE R
HB T8 29°8 56 kDa, %N A2 T & 5 5EHT#

D EFEAFAST . M A pET-28a 25 8K K
FFEE24% W FIETE 56 kDa AbJFTCH S0 By H
) 4571, XA S R IIE S A,
pET- 28a Z#ARPC R id A T H WS B,
FEHRTISEEL T HIE AR RS
2.3 EsLAP EHARIEFZFHMMKL

SR FH e o7 1T 2k 6 15 S Ak AR AT Ak, [RLE
TR 0 R 00 R I, BERIRK D 2 (P<0.01), Ik
EF B (RP=0.947), W 94.7% [ mi b 28 S m]
DI R B o Bt = 4006 4 55 (P=0.94>0.05) TG i
T, PP UESE TR B AT R A A, [l
ARERI A B A, SRR EAN B, BiET
B AR AR TS APEAN EsLAP i M 7 i (1% ]
S FEE FIE o ESLAP 36 P 19 22 50—y [m] I A5 A
B REF RN EsLAP 15 14:=32.60+1.024+4.54B+
1.58C+0.02754B+0.96004C—0.1325BC-5.464°~7.61B*—
6.23C> (Hirp A SRR EL B B N PTG WRJE; C N
VIR o ARy R B Rl ELAA, IPTG R B2 A5
SR A R B 1,02, +4.54 0 +1.58, Hlt
AR IPTG #R X R ( R A B m e R,
YN S RV RN R H ] . il 9 7R, Wi T
S T I E A RRAE, HAFTE A A,
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Abstract: The objective of this study was to screen and clone a leucine aminopeptidase gene (EsLAP) from the
transcriptome of Euphausia superba, construct the recombinant expression vector EsLAP-PET-28A, and achieve
soluble expression in Escherichia coli through co-expression of a molecular chaperone. The induction conditions
were optimized by using the three-factor and three-level response surface method, and the enzymatic properties of
the recombinant enzyme were systematically characterized. The total length of the EsLAP gene was 1569 bp, and
it encoded 522 amino acids, with a theoretical molecular weight of 55302.67 Da and an isoelectric point of 6.16.
Sequence and structural analysis indicated that EsLAP possesses typical peptidase catalytic domains and
substrate-specific binding sites of M17 family peptidases. The optimal expression conditions of EsSLAP were
determined through response surface optimization as follows: IPTG concentration of 0.7 mmol/L, inoculation dose
of 3%, and induction time of 19 h. Enzymatic property analysis showed that the optimal reaction temperature of
EsLAP was 60 °C, the optimal pH was 8.5, the crude enzyme activity was 265.6 U/mL, and the specific enzyme
activity was 33.15 U/mg. Metal ions Co®" and Mn*" can significantly enhance enzyme activity, among which Co*"
can increase enzyme activity to 296% of the original level. EDTA can significantly inhibit its enzymatic activity,
indicating that ESLAP is a metalloproteinase. Strong reducing agents such as f-mercaptoethanol, NaBH,4, and DTT
significantly inhibit enzyme activity and can reduce the remaining enzyme activity to less than 10%. Substrate
specificity analysis showed that ESLAP had the highest catalytic efficiency for Leu-pNA, further verifying that it
was leucine aminopeptidase. This is the first report on the heterologous expression and enzymatic characteristics
of leucine aminopeptidase derived from Euphausia superba. The related results provide a potential application
basis for its use in the food and pharmaceutical industries to degrade N-terminal leucine-containing functional
peptides.

Key words: Euphausia superba; aminopeptidase; heterologous expression; enzymatic properties
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