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DRHENL-SERANBEBER R RIESH

ZOOU, AEAET, TRES, RO, gwxa, sk, AEET
(L PR M BHEEBE, 7 ST 5240885 2 IR A KT K AT A IR R ST

524088; 3. JTARMGFEREE KRS, )R YL 524088)

A OE: L-E SR AR (LAAO) 2 —F ) IZ A6 T H AR FUh i S 22 35 18, W 4R 5 5 IRER £ UL LAAO
(Pinctada fucata martensii LAAO, PmLAAO) 3k [R5 9] (1 R fiF B FC A8 B35 114 9K & (Vibrio parahaemolyticus ,
V) BIUG iFRIA AL, FERER B T PmLAAO () cDNA 2K HIT RO BEHE (ORF) K2 1767 bp, Je41 588
ANEIERR , BAT FAD 458 SRV L R S8 ALl A 25 R S, 2 S R S AL I SR — D1 . Z P91 LEXT 5 R R 5t
RERLR, PmLAAO 5 RGeS BN 26 5 0C R BGI, Hor, 5 m I i DA AR BLEE e o gRT-PCR AR R
PmLAAO TESE SNETE SN PR T AR h 2547 23k TESR 2 8Urh kK- feg i s 78 Vp JUS , PmlLAAO
TESEZH AP 2B 25 T, A2 WU 48 h 3Rk i fie i o WFSTAS RO B S e 38 1 i LAAO 7EXL5E D 26

TRIDIRETE PR T 2%

REEIA: SHIRERRE DL 5 - EPR A ; 251N b s SEmSELE i PCR

HEDES: S917.4 SCERARAERS: A

S 7L sh W i S e R G A e, R DL 2SI 1
P 7 A Bl = R S fo e AR e T o A i
e J5 R U B 5 A 45 & SRR 1 Rk 1 i 5 0k
YLt DU i S R M e 3 Y Toll AR =X
P AZAK (Toll-like receptor, TLR ) LR IR S
BlREE AR T I B, 5 AR R Y A B A PR T
AL AR H AT R B RS DL B
LB R AR YU KT
i3 RS A ERTE DL S R G R
HRERHEBMAIEM . SF5E LB, 8 R
FITARENS TS5 5 [RBR AR DL A i 85 1,
ZUh 73 B BT B BT B AR 1 RE g o AL LAY
BEMR 7 A e A L, AT RS BT oV T, 4 B H
FIRE N L-ZHEIR A A Il S5 A

L- 4 % R A 1k B (L-amino acid oxidase,
LAAO)JE—ZE LUH R IR IR K% 1 IR (FAD) 5
H DATE 2 A AT IR (FMN) Ay 46 i 1) 25 28 26 1 il

WS BHEE: 2023-11-20 &= HH7: 2024-03-19

AR S P b -2 JE R S AR 0 2 DA A ok oz 1)
o-HiFR & H,0,, HAERIETEFE ™. LAAOFEH
SRAC A )2 FRIE, H AT C HRGE 1 LAAO 43
AT HE ™ Y a2 RN Il L s
R 2 e o g B YR LA AO WIS AN TR
A WS, LAAO /i T H EHAT 5 S 40 i
T AR KT A PR R B E AR AR )
R0 E ST R M g B b R 4 AR
FHP AR O B 22 AT R VR Y LAAO S
TIRe s Mg 5X il | ESMIF S N L fE i e b oy
B0 3 B 0B IS PE Y LAAO™Y , L7 JIMBO
SR BF ST Tk B LAAO B — 5 B IR W &
P, X LB R A LK R A U, X
H UL e IR LAAO ANTR], e B U5 LAAO B fifi 7]
T K M & LR, KASAT 25 I 1 H
(Platichthys stellatus) ARV AR H A T HA
PR G PE A LAAO, I & B T 3 o 76 B Hr 7 B i

EEWB: T AE ARBEIEAE (2021A1515012137) 5 B R BUARAM 7l B AR & R 35 H (CARS49) ;) R iR 21 sh i H
(R17082) 5 J7 75 48 BRAR A b 77l 2 AR A 2 8 35 P BA 350 H (2021 KJ146) 5 T 45 48 T 25 24 B B 3 A 3 1A BA 351 H

(2021KCXTDO21)
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51 % DU, A ESRERAE DT -2 R S Tl 2 D) e o e 3k 23 Hr 1075

P B v B 20 SRR A5 B 5 R ARSI LAAO TR 1%
PEAH 5 9 H 24 LAAO, K W LAAO Wl 1 R 1K &
AR R IE . BT A BE A (Epinephelus coioides)
2% LPS Fll poly (1: C) #ill 3 J5 H: LAAO 3 H 78 LA
Be i B PRI B R S S T
ARV A AL S B A AR, B BT
AR LAAO Y LEMIENEA T A2 Bk
¢ AH FER R TR RS shIa], H i
PR BAT IFTE A RLTE DL 73 LAAO FF 3 3
YIS AT TS .

VT AER , Bl T T 5 K B A B [RBR B DT
(Pinctada fucata martensii )33 JE 3258, 40 B M
Gen] g BOCMALBE T, T BV 1L PE I (Vibrio
parahaemolyticus , Vp)VENWEEL T , 5 5 | il K 57
B BB L 5 K 7 R I 3 AR R Y 28 5 4
JE000 TR AL 45 FQ BB DL A R R £
LAz, P, B FRBRRE DL Ay X7 B IF 5 0
7 it R A R A SR . AR IR A AT i IR
JH I A ST 8 QBB DL, B Al 20 41
PEATHG S 53 Hr 0y BE At |, 3R45 T LAAO A 1Y
cDNA Jy B, e AT RETE 5 [RBRA) DL Y S0 98 iod
P 2 7 AR I AR R . 2D
T S [CER B DI LAAO (Pinctada fucata martensii
LAAO, PmLAAO)BIFEH P SRR FITE Vp R
Y5 BRI H AT S S B PmLAAO
(5L A A I, 7 R A _E X cDNA 7471 4 K i
T3 A=A B2 0 b A I AR A& 20 2 1 401 A7
DLANZE Vp R 1 Rk B AT LAAO 2
DRI S22 25 D RE B o3 1 BIL i S (R Ak 5 dls

1 MRS IE

1.1 X5 A REAERH

I CERAE D[ 724K (521) em [ [ 85 JH T K ER
JEAK = FRF AT BRA BB AT 57 2 d CB AR
22 °C, H:la) ME A MR ol 2x10° cell/mL (1) 25 #f 45
W JE B 1 UK, B IR 3 R K R
RT3 550.01% IR A PUER (HR R BEH
R ORI ER JKKRER),24 h 5 JF 40 A %
R, K b [CERBE DU AL 2 2 A4, B B4l
(CG) ML (EG) , S5 28 4 1] 200 L ¥k 2
1%10™ CFU/mL B9 28 3:F PBS % s Wk 0 B 114 il v
M (hRvfEE Bk GDMCC1.306) Bk % 5 G

B BE DU SR AT P 52 JUL T3 S 0 98, oxk 2 0] s
200 wL PBS 22 Mg M FE AT i 0, VRS 58 B2 e R
O3 G 28 O KR B T i K R SR . R R
4L3.6.12.24.48.72 h & , 535 75 S 56 ZH FORS BR
P REALE 3 HE [RBRAE DL, R H AN
PERR AR PAZEL, IS VAR AR TR VR
1.2 RNAREUREFERE

i FHSC RNA $2 300 & (Solarbio) I /" 4%
R B A5 4 7S i B [ 2k B DUBHZH 240 RNA |, Jir
$2 RNA {58 B VE AL B2 73 il 3l 5 1% BrAEHHBEIL
LUK Ao/ Ay TEATAGIN . (1] RevertAid & —4
¢DNA & iR ) & (Fermentas) & il cDNA & —
B TEH RBREE DU SR 20 I e 25 1 b Pk 7 —
SRR LAAO LIFH) 7 BLb AT 5L R il . 1
FEXZT AN e BGHEAT I S, FEAR A D 435
PR E T W (3R 2) , LA E [RBRBE DAY cDNA
B, i H] PrimeSTAR HS DNA & fi 5 X 45 il
(TaKaRa) #4741 o FHAE A5 F e [l scan) &
(Omega) P17 M 41k , 216 J5 19 PCR =91 5
pMD 18T AR HEAT i 4 , 5% A J5 XoF B v R i A7
WF . FeoapEds 2 5 [REREE DL LAAO ZE[H ¥ 41
LRI 4R PmLAAO.
1.3 EYEEFESH

VG R BT T T HE LR 1,
1.4 EEXFESBEHENMN(QRT-PCR)

RS PmLAAO TESR SR A 7L PERR
TH AR P B KA BRI 32 HEUS 3.6.12.24.,48
72 h 5 HAE S A rh py R IR, S IR 1.2 95
1 77 15 $2 B RNA, f# ] HiScript I RT SuperMix
for qPCR (+gDNA wiper) (Vazyme ) ¥ Jlr 5 RNA i
Sk cDNA R S o ARFEIN 7 25 5 531 qRT-PCR
SCH G (F2) . i H ChamQ Universal
SYBR qPCR Master Mix(Vazyme )7, I DL 21 21
cDNA iR , GAPDH Sy N 2 B[R], 76 5O i
PCRAX b 47 &40 07, W AR F 24 95 °CL,30 s
95 °C, 105,60 “C,30 s, 40 MG, I HR 4 74 it
LT I B R S B AR R 3 A
HA o I 220k X B A R A R X 3Rk
7R B 4b B Ad A GraphPad Prism 9 X 52
B0 BCE VB A7 38 R [ 2R 5 22 43 B (Ordinary one-
way ANOVA ), 3 H Tukey's 22 5 L3 XS B2 A T
Ze 5 WE VT, W KN P<0.05,
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Tab.1 Tools used in bioinformatics analysis

H Y Purpose

T H Tools

SIWT e AT EISHE Open reading frame for analyzing cloning results

TR (1 ST ELAE B Predicting protein physicochemical properties
S HHE S IKFES] Analyzing signal peptide sequences

SHTER IR SF 45 3% Analyzing protein conserved structural domains
TR 40 52 (37 Predicting subcellular localization

AT N=BEILAE AL 55 Analysis of N—glycosylation sites
ST O—FEILIL AL A5 Analysis of O—glycosylation sites
SRR T 9 2 7 LT Amino acid sequence multiplexing

[R] P54 A = 44544 Homologous construction of 3D structures

SRR Neighbor—joining method for constructing phylogenetic trees

ORF-Rinder(https://www.ncbi.nlm.nih.gov/ orffinder/)
ExPASy(https://web.expasy.org/compute_pi/)
SignalP 4.1 Server(http://www.chs.dtu.dk/ services/SignalP/)
Smart Main Page(http://smart.embl-heidelberg.de/)
PSORT(https://psort.hge.jp/form2.html )

NetNGlye 1.0 Server(http://www.cbs.dtu.dk/services/
NetNGlyc/)

NetOGlyc (http://www.cbs.dtu.dk/services/NetOGlyc/)
NCBI BLASTp(https://blast.nchi.nlm.nih.gov/Blast.cgi)
ESPript3.0(https://espript.ibep.fr/ESPript/cgi—bin/ESPript.cgi)
SWISS-MODEL(https://swissmodel.expasy.org/)
MEGAT11 $kf4:

H : PmLAAO FFAD 25 ¥4 38 1) = 4 25 My B R 53 50 3 T Bothrops atrox LAAO A Corynebacterium ammoniagenes MAO A5 AR IEAT [A] P54
A, AR HERG ' L i SWISS-MODEL #2 8] GMQE (A= EREER 5 i P4l ) Fil QMEAN CE PERLAYREHE/3HT) HEAT 11T A, GMOQE 230
FE Ry O~ 1, 43 308 5 3/ 45 AR AT SEPE R 7 , QMEAN 7533 4 —4~0 , 53 43 BRI 0 32 WL 25 4 15 S 30 454 =2 8] B R A i —2ieb o

Notes: The 3D structural models of the PmLAAO and FAD structural domains were homologously constructed based on the Bothrops atrox LAAO
template and the Corynebacterium ammoniagenes MAO template, respectively, and the accuracy of the models has been assessed by the GMQE
(Global Model Quality Evaluation) provided by SWISS—-MODEL and the QMEAN ( Qualitative Model Energy Analysis). GMQE scores range
from O to 1, with higher scores indicating higher reliability of the resultant model, and QMEAN scores range from —4 to 0, with scores closer to

0 indicating good agreement between the model structure and the experimental structure.

R2 AHRPERBSIY

Tab.2 Primers used in the experiment

GIE/E2 51975 JHi&
Primer Sequence(5' = 3') Application
PmIAAO-F ATGTTTCTCTCCAAAAAATC Lisanas ]
PmLAAO-R CTCTCGATGAAACTGGCTGC YRR
PmLAAO-5"-1 TTGTAGGTAGGTTGGT 5'RACE
PmLAAO-5'-2 TAACCTTTTTCGTTCGAGAT 5'RACE
PmLAAO-5'-3 TTCTTGAGCGACGATATACC 5'RACE
PmLAAO-3'-1 ATGACGGATTTTCGGAGGGACTTC 3'RACE
PmLAAO-3'-2 TACTGGGCGTGCCAATCAGGAAAT 3'RACE
PmLAAO-qRT-F GGGTGGAGAGATGGAGCAAG qRT-PCR
PmLAAO-qRT-R CGCTTGGATTGCATCTTCGG qRT-PCR
GAPDH-F GCAGATGGTGCCGAGTATGT 2
GAPDH-R CGTTGATTATCTTGGCGAGTG 2
5 4k ), R HE F—FrKk BRENEN, IS
o LA (p) 4 6.94, 45 HTIINSS 52 IR %7 9 A 77
2.1 SREHKBRILAAOFIISH T 155 S 5 A6 Sl ORI 5 I, R WY AN T B2 1 B

oIS PmLAAO FEF 1) cDNA P51 2K
2 265 bp, Hrp 5755 4w i X (UTR ) A1 3’ -UTR 43
B1A 212 bp #1322 bp, 1% 7 F1 2 38 ] NCBI
GenBank 545 2 , 5 5654 OR754225, HIF il [
TEHE (ORF) K J# 4 1 767 bp, 4i i 588 & JL 1R ,
X 2 1K 66.9 ku, X SE K R K
-0.477, REa @ 8 5k 39.37 (<40 F£ R A Fifa

http://www.shhydxxb.com

DA = P e B R R T SN N D w3
M R 3, o5 FE 44.05% , FEUOR: o SR ESE R,
F 36.05% . &5 #4 3 0 45 2 7R, PmLAAO 7
90~143 aa fF7E 1 > FAD 45 & 58, 75 293~572 aa 17
TE Amino_oxidase Z5 F438 , X P A~45 R m HEA
LAAO F % i 5 B9 R AE (& 1) o AR 45 SWISS-
MODEL FUil A 45 5 , PmLAAO F FAD 4544 A5 11
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) GMQE 43 %14 0.50.,0.70, QMEAN 54343518 aa kb4 14 O-BEILAL AL o5 o W40 A 2 o7 45 21
—3.37 F1-0.16, 25 5 3 W fir 2B s 58 80 B AT — 7R, PmLAAO 40 Jf 53 A 2 47.8% 26 R 4K |
FERATEEME (K 2) o NetNGlye Fll NetOGlye #/4:4>  21.7% B )it . 13.0% 40 Hd#2% . 4.3% A5 22 . 4.3%
Mrék B BoR , PmLAAO 1£ 173 aa . 176 aa 524 aa 4ib T . 4.3% WL . 4.3% ik E AL, T LU
BT 1A N-BEEEAUAE 5 40 IAE 74 aa 81 aa M85 H B /MM fEL A rh

1 ATGTTTCTCTCCAAAAAATCGTCTTTATTCCTTCGTGGTATATCGTCGCTCAAGAATATTCATCCCAGATATATCTCGAACGAAAAAGGT 90
M Y L s XK K s s L F L R G I s s L K N I H P R Y I S N E K G

91 TATAATAAGGCCTTAGCAACGGTGCATCTAACACCAACCTACCTACAACAGGATGATAGTGCAAAGAATTTTTTCATGGACATTGGAAAC 180
Y N K A L A T V H L T P T Y L Q Q D D S A K N F F M D I G N

181 GAGGGACTGCGATTTGCTTGGGCAAAATACTTCATTCAAAGTAAAACACCTGAGTTATATTCTAGGACAAAAACGGACGCACCGAAAAAC 270
E G L R F A W A K Y F I Q 8§ K A P E L Y S R T K T D A P K

271 ATCGTCATCGTCGGAGCAGGATTTGCAGGCCTATCAGCA(&TTATGAACTGTCACAAGTA&GTCACAAGGTCQGCATCTTAGAATTACAG 360
1 v 1 VvV G A G F A G L S A A Y E L S Q V G H K V S 1 L E L Q

361 AATAGAGTAGGAGGAAGAGCAAAGACAATTTATGACGGATTTTCGGAGGGACTTCATGCAGAAGGAGGTGCTATGAGACTGCCATTAGTT 450
N R V G G R A K T I Y D G E S E G L H A E G G A M R L P L A

451 GAGCATTTCATGACTAACCACTATATCCGACTACTGGGCGTGCCAATCAGGAAATTCCAAAATACAAACGAGACGAACAAGACATGGATA 540
E H F M T N H Y I R L L G VvV P I R E F Q T N E T K T W I

541 AACCTGTTTGGCAAGAACATCAGGATGCAAGATTGGGAAGATAATAATTTGGAGCATCTTAAAGAGTTTTATCCAGAGGCAGCCAGTTTC 630
N L F G K N I R M Q D W E D N N L E H L K E F Y P E A A S F

631 ATCGAGAGTCGCGGTCTTAAAAGCATTGATGAACTCTATGAGAAAACCATAGAACCTGTCAAGAAAGACTTAGGAAAAGATCCTGGTGTG 720
1 E S R G L K s I D E L Y E K T I E P V K K D L G K D P G V

721 CAAGATTGGAAAAAGTGGGTGGAGAGATGGAGCAAGTACTCAGTCGAATCATTCTTGAGAGATGGTAAAGTGTTGAATGACGAAGGATTG 810
Q D W K K W V E R W S K Y s VvV E s F L R D GG K V L N D E G L

811 AGACCTTGGCCCGAAGATGCAATCCAAGCGTATAAGGTGACTTCATATTCGCCAATGACAGATAGGAGTTTAGTAGAGATCTTGAGAGAA 900
R P W P E D A I Q A Y K vV T s Y s P M T D R S8 L V E I L R E

901 GACCTTGGGGGATGGTGGAGTGATGAGTTATGGACTCCTGTGGCTGGAATGCAGAGCTTCGCCGAAAAATTCATGGAGAAGTCTCTTGGT 990
D L G G W W s D E L W T P V A G M Q S F A E K F M E K S L G

991 TGGCACCATGATGTTTCCCTGTCCGACAACATAAACTATGGGAAAAGAGTCAATACTATTACAATGACCAAAAATGGGATTTCAGTTTCC 1080
W H H D V s L s D N I N Y G K R V N T I T M T K N G I S V s

1081 GGTAGATCTACCTTTACAGGAGAAGAATTTAGTTTCAATGGTGACGCATGTATTATCACTCTGCCTCTGCCCGTTCTCAGACAAGTTACA 1170
G R sS T F T G E E F S F N G D A ¢ 1 I T L P L P V L R Q V T

1171 ATTGAAGACAAAACCGATAGTATGAACCTATTCAAAGTCCGAAAAGTCCTCTCAAATGTTCATTACGAACCGTCAACAAAGATACTTCTC 1260
I E D K T D $ M N L F K V R K V L 8§ N V H Y E P S8 T K I L L

1261 CAATGCAAGACCCGCTTTTGGGAGAAAGATGTAGGAACGGGGGGATTTTCCAAAACGAATCTTCCAATCGGTCAGATTCATTATCCAGGT 1350
Q ¢ K T R F W E K D V 66 T G G F s$ K T N L P I G Q I H Y P G

1351 GATGAAAACCGCCTTCCAAATACAGACAGAGGAATCCTTCTCAGTTACACTTGGGGTCAGGACGCAATCATCCTTGGAGCTCAACCAGAA 1440
D E N R L P N T D R G I L L 8 Y T W G Q D A I I L G A Q P E

1441 CAAGAGGCTGTGACTAGTGCAGTTCGCCAGTTGAAAAATATTCATCCTGATATAGAAAAATACTTTGAGGTGGGAAAGGTTCAAGCTTGG 1530
Q E A vV T S A V R Q L K N I H P D I E K Y F E V G K V Q A W

1531 ACCAGGGACCCTTCTGCGCAGTTGGCTTTTACATATCTGAATCCAAGTCAGTACCAATACTCCTTGGAGACCTTATTAATGACAGATACC 1620
T R D P S A Q L A F T Y L N P S Q Y Q Y s L E T L L M T D T

1621 CATCCGTTATACCTTGCCGGTGAGGCCCTGTCATGGACGCATGGATGGATTCAAGGTGCCCTAGAGTCTGGATTGAGGGCCGCTTATAAC 1710
H P L Y L A G E A L S W T H G W I Q G A L E S G L R A A Y N

1711 ATATTCTGCAAATATGAAAAACCACCATCCACGATGGAGTCGAAAAAACTAAAATGA
T F c K Y E K P P N T M E N K K 9 K *

LU AR T RN R T 5 20T 2R FAD 25508 B G =B 0R O- WAL A5 i (0 2 2R N-WIERAL 7 45

The red word is the start codon and the stop codon; The red arrow indicates the FAD-binding domain; The black triangle indicates the O—

glycosylation site; Blue stars indicate N—glycosylation sites.
1 PmLAAO#ZEBRF 5| R BB 5%t bt

Fig.1 Comparison of nucleotide sequence and amino acid series of PmLAAO

(a) PmLAAOK) =445y (b) FADZE 4 ( PmLAAO) H=4idkg F
The three-dimensional structure of PmLAAO HeARZEHy (LIHEN )
The 3D structure of the FAD-binding domain
(PmLAAO) and its rod structure (in red box)
2 =HEEMTNE
Fig.2 3D structure prediction chart

http://www.shhydxxb.com
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2.2 RREMSSSH

IR 7 51 Fe X 25 3 B R, PmLAAO 5 mIN
I D1 (Mytilus californianus) ) LAAO AL £z 5
Al 35 F] 47.33% , 565550 (Mercenaria mercenaria)
1) AH L BE R 46.06%, 5 BE 5 i UL (Dreissena
polymorpha) W AHALL B2 43.08% Ui I [ Bk B
DUE LAAO 5 RGERAM M R . SEE S0
(Danio rerio) #8R 11 11 (Anabarilius gmhami) &
VR T R VR A R Sl A AR L 4y 1 R RE s #
20.63% F1120.94% , 1. B 75 AN [7] 9 [i] £ 57 2
ANE(E3) . i MEGA 1 JCHRAR 23 L Al
ARFEYFE LAAO R G K EM, 4R BR,
PmLAAO 5 M G DU B 2 i DU LA R Bl 576 iy 25 40
SEHN AT H RS YR R — 3 IR SR
W02 52 AT LAAO R —
T A A0 8 L N T S A0 E 9 47 ) Bk
h—3, SIEG I Y E 0 A IR 5 5L
(E4).
2.3 SRHKBIAREALHLAAOMRIXER

FHREIE PmLAAO FESE AMERRE ERR P52
THACIR P 1 R 5 0, 3 3 S 9 6 5 1 (qPCR)
XTUA b S AHA AT T8, 25 R IR, PmLAAO
TE 5 AL 5 ek R B 21 AR S E
B (18 ek KRR X A e, (H AR R A 4P i
TR BA W AT AL R S B e Y
FEIRAV-HAL , 100 76 P 50 URI: B o 28 38 B 5 AIG
(Kl5),
2.4 BUERIBUE LAAO A AR RIE#ER

Fy it — 2 WF 5T % Vp Ml 3.6.12.24
48 .72 h B} PmLAAO W) ik B, A BfF 58 >k H
qRT-PCR X 4% I} [6] g (% 3 38 1 R AT 40 Hr o 45
R TR YL T () PmLAAO 1 36 15 7K SF A7 X6}
TXPRA W L, B SRR L AET
R P b TR IR YL )5 3 ~ 6 h mRNA ik K
FHAEE TR, HE 12 hFF B EW A, 7E72 h
DAL T4 R %F 22 35 B A 48 h IR B 3 i i (P<0.001)
(El6),

3 e

AHFFE va 45 3 17 I [C Bk B DT L- 52 5L 1R 4
AL (PmLAAO) B RE 4 Kl o AR W 15 8 2
MM, PmLAAO KX} 5T 4 66.9 ku, 5 E R IE

http://www.shhydxxb.com

(9 VA T TR S 4 A0 LAAO A1 X 43 7 = R/
P H T O RGE B S LAAO A5 HE A
16 4.0~6.3% il PmLAAO 3B 45 0 5k 6.94,
AL, PmLAAO B Pk o 120 P G ) 114 2
i & A FAD 2589 8 amino oxidase 2514 38K , M
MR ZE ARE T LASER AR FE
PEAY BT 45 W, PmLAAO 5 M i D1 Y LAAO
LA 47.33% WYARARLEE A AR BE RN 3K
R5E 3 22 57 5 F g SR v i AT B S R
B v B RS , H PmLAAO 55 A 1 U5 1 5 A
I RN TR 20% 2245, {055 005 DL 25 [ TR]
TEME N 43.08% ~ 47.33% , iX — 45 AE 1t BR7E S IR
BRAE DL G BEAA I (Lee—8 &N ) B 55 1 1
Hie D H PmLAAO W2 2 5 S5 b7 480 AH O 1) 3k
, R HEI PmLAAO 55 PmLec—8 &[4 [R) E B A
AR S YE . BEAh, R R R SR F AR
/R PmLAAO 5 HABRGE R S R Jy— 3, i W]
LAAO 7E X% D 2 v (g ik A 7 1) AE 6 — 30, R &%
KRBT, A5 R RARS Y0 E 2 D)5
H W Z AFTE 53 2L X SIE G A ) 27 5y 25 45
RIFATEL—8 . fFH8H W h TP sk
FERLRAP, LR P HEA f3 A 2 R At S0 0 () £
FEAREE B B RE I G2 B A R G Ak 22 B T
FRG T R AL AR 25 46 R 95 ) 2R 4 ) R P
SO 5 HE B W 0 2R Ak T I AR A o 2
Hh iy LAAO /R R e R B2 4y,
HEAL HA 5 22 M 2 X e 5 8O 5 R
RKOHMFEFHZ —. o oo &8, 1
5 18 B s i LAAO 57 X 5 HoAth 5 4 (n
Jits 82 IV 4 T8I 49 ) 2 40 79 AR 51 IXOAS [ i G
g 2 49 LAAO MO ARSF IX 5 J0 8 HEsh i (An 35
J8) B PR ST X BT 2, B 2 P A i TR
AT AN TE 2 k] L, 5 A A
YIAH LG, R 49 5 LAAO JE PR Y FAD 45 45 15
FEAE—SLA8 S | DRI I A0 AR B 10 19 LAAO 7E 3L
T 5 R Z ] A R AR SF BEAS i AEE H K
- R AFAE— BN AL [ A
HE PmLAAO = HEL5FE B 45 F T HEm = HoAg —A4>
FAD 25 G309 [ U8 — SR AR 1) S AR 254, DF 58 i3
B % G F fill (Sebastods schlegeli) W' ) SES-
LAAOPS F1 B & 1| M (P. stellatus) (1) PS-
LAAO gl Ay [ 6 — 2R 4%
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19 2 ? 30
ALVLVSIYHAGGTGNDL[L{SKCLQDSDYDYLL
ALILVSAYHAVGTTDDT|LFKCLQDPDYDHL

BED 0 Danio rerio

IR 0 Anabarilius grahami

N Homo sapiens

e Notechis scutatus

BELIG DL Dreissena polymorph
U Mercenaria mercenaria
TR DY Mytilus californianus
ShEEREEDL Pinctada fucata martensii
IS Aplysia californica

SILLFLAALESCADDRRRP|LEECFQEADYEEFL
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Fig.3 Multiple comparisons between amino acid sequences of PmLAAO and LAAO of other species
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Cloning and expression analysis of L—amino acid oxidase gene in Pinctada
fucata martensii

LUO Bei', LIN Haisheng'?, WANG Qingheng’, QIN Xiaoming"?, CAO Wenhong'*, GAO Jialong"?,
ZHENG Huina'

(1. College of Food Science and Technology , Guangdong Ocean University , Zhanjiang 524088 , Guangdong , China ;
2. Guangdong Provincial Key Laboratory of Aquatic Products Processing and Safety, Zhanjiang 524088, Guangdong, China;
3. College of Fisheries, Guangdong Ocean University, Zhanjiang 524088, Guangdong, China)

Abstract: I.-amino acid oxidase (LAAO) is a kind of immune protease widely found in nature. In order to
explore the gene sequence characteristics of LAAO (PmLAAQ) and its expression changes after stimulation by
Vibrio parahaemolyticus, the full-length ¢DNA of PmLAAO was cloned in this study. The length of its open
reading frame (ORF) is 1767 bp, encoding a total of 588 amino acids, and has the structure domain of FAD-
binding domain and amino acid oxidase (Amino_oxidase) , which is a member of the amino acid oxidase
family. The results of multiple sequence comparisons and phylogenetic trees showed that PmLAAO was
closely related to bicrustacea, among which LAAO was the most similar to the Mytilus californianus. qRT-
PCR results showed that PmLAAO was expressed in gill, mantle, adductor muscle, gonadal gland and
digestive gland, with the highest expression level in gill tissue. After stimulation by Vp, the expression level
of PmLAAO in gill tissue was significantly increased, and the expression level was the highest 48 h after
stimulation. These results provide a reference for the functional activity of the novel immune protease LAAO
in bivalve shellfish.

Key words: Pinctada fucata martensii; L.-amino acid oxidase; cloing; real time quantitative PCR
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