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(1. BIRRPERK S A be B 2013065 2. AR R BT URS BRI AT ST I L0 7R A Ve A A B I i R S =
I M6 2640065 3. PEPBHEBE G EGTHZ  IHR MG 264003)

WE  AHF R M4 S0 # (Haliotis discus hannai) # & & 3 7 & 7 — A Ik B 4838 5] & & (PGRP), 4
4 # HAPGRP., HdPGRP #j cDNA 4K % 1467 bp, 3£ 4% 354 M & 8, H+ 44 1Mz 5 ik (1~18
AAR). 1/ SH3b £ 4434(93~160 A %), 1 4> PGRP £ #4,(179~322 A 2 %) F1 1 /N Ami_2 4
3K (191~332 @ FEE). WA, 7 HAPGRP 57| & 3T 4 MR Zn? 4 A 6 L (H29, Y25, H38
i C30) PL R 5 AR SF B B M B 1 b B A (H2%, Y255, H3 T840 C3%0), & % 7 7| it Fn R AR H Mt
#r, &% HIPGRP J& T4 A PGRP Z ik ik 7 . 74 R # &, hdpgrp £ E £ A iR &3k, HK
RORAE 2 e, AN FEF 4R o £ 82 9101 (Vibrio anguillarum) % 3% & , i 44 i, & 49 hdpgrp % ik & 7
2hNEREEFAETHENZS, £24 hkikEKXE| &5, SDS-PAGE £ R &7+, &4 HIPGRP
(rtHAPGRP)#y 4 F& # 30 kDa. rHAPGRP % 3Ly Zn2 i & B fic B & M, 7T 8 (LR A 7R M IR R A
W 4h, rHIPGRP Xt # = [ [H 1 H B # % 2k T (Micrococcus luteus)-EL# 1 3 By 47 ) 18 i, EL3X Fh 30 | 16
FI W a5 HB B E A X, KFREXH, HIPGRP AR BN A E E 4t R EEER .,
KW e s REERAES; SR

FESHES S917.4  XEKARIREE A XEHS  2095-9869(2022)04-0234-09

PPN e R AL B — BB 2k, il A =R
57 M (pattern recognition proteins, PRPs) %% &1 A4 ¥
M 35 BEORSF B JEURH 0G4 12540, i rh i 2
B OBRIRRE, ERAY B-1,3-H R BE LR B XLEE
RNA %¥(Huang et al, 2019; Li et al, 2020; Rout et al,
2020). HHr, C7ETCHHESIY) b4 kR B U
2 H (peptidoglycan recognition proteins, PGRPs), Clq
ZEHIERAE . NOD2, # 2 [UIMEEEZSEN .
BRSEEE . Toll RS2 4K IR ZWEFI(30)B-1,3 H KA S,

HEAFEERZEEZR PRPs, BATH AR
A W Y B 9 U K g 2 kS o A ) (O ) 4R
2018; Wang et al, 2013; Gerdol et al, 2015).,

PGRPs # I TE % 7= (Bombyx mori) i ifil ik 2 1 £
FE AT, BRSPS S IR AE, JT il B4R
1k i 9% Bk I B (Li et al, 2020) . BfiJ5 , 7R
(Drosophila melanogaster) 1 s 2 7e % Hi PGRP Ji5, H:
b ICH HESI 1Y) PGRPs AR Ak 4 45 28 52 (Hu et al,
2020), 7E45H I, PGRP A& — MEST Y KR 5 &
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2 BURE R BEAS A 58, ARy PGRP 45y, ERENS
IK % N- 2, Bk it B /2 (N-acetylmuramic) #1 L- N 4 2
(L-alanine) 2 [a] i e Rz e, LAIAEIHT A H 1) (Zaidman-
Rémy et al, 2006; Mellroth et al, 2006)., Hi#li PGRPs
oyt LA R AR, DR R (PGRP-S) |
[8] % (PGRP-1) F14 % (PGRP-L) 3 2&(Dziarski, 2004) .
PGRPs TEHLAE A It i 1 e K G g th B ZFh D) fg , H
L TR T 45 G A TR KRB H AR A ) T BE (Yang
etal, 2010). %3 4h, PGRPs A1 kG PHU 4 11 3
o83 H(Wei et al, 2018), ifid i/ 5 4 B 1Y A AL R
U I ORI 43 i SR S L R TR R (Kashyap
etal, 2014; Hu et al, 2020), It4k, PGRPs ] { ki 3
FokA S B B B EAE FH (Coteur et al, 2007; Yang et al,
2019).

4% 20 3% 61 (Haliotis discus hannai) 2 3 FE & 2 /)
MK FRIE LT W, F B AEIL AR B AL AR 5
(ZEmPA%, 2021), A 20 fha 80 4FAR LK, thTim
PR TR AR, U DN B A SR e 3 N T 5 4 0 A fif
fa B R HSET S, o B89N (Vibrio anguillarum)
3 A IR AR E I BE R AT 1S A0, 3
G BRI 1 7= KR T R (B €A, 2006; ] 15 B
2018; REFFAE, 2020), [Fth, BT RPEEA LS T
R T B0 £ 55 I D 9 o s ) e R A B LA R
B &5k, Bk shy b SE 100 25
PGRPs, 1 K47 %% (Solen grandis) ™ Y SgPGRP-S1
(Wei et al, 2018), 175 %l 2 (Apostichopus japonicus)H i
AjPGRP-S (Hu et al, 2020) .8k ifii , H fiij %} fif 2. -f PGRP
IRE R INRIRIRAT B o A ST NS B B rp 3508 17—
fft PGRP (fiv44 A HAPGRP), It HAHLUM M . AfR
9o i TR S A 7 S AR PLETE M TR, DU
G, B £ X6 SRS A ARE P B 98 1 28 S

1 #RER®
1.1 s EUR 4 & R

PR 7K 60 mm AU S, K
gYIFE 1 (20°C~22°C), ¥ 300 H P44 K 6 4H .
Hodr 3 41455 A8 5 E (1<107 CFU/mL) k475 0 3
B, LAY IAE 0L 3. 6. 12, 24, 48 172 h IFE
MLk 6 NSRRI E , 2600 r/min #.0> 10 min,
FRAFMLANAE . 5540 3 4L A Xt BEA, AR REHLEE 6 4
A, BN iE . SERE . B8 BRI AL AT
hdpgrp B2 2345 S5 R R i o

1.2 2 RNA #JIREUK cDNA BI& K

{8} TRIzol (Invitrogen, 22 ) M1 41 1fi 41 0 | 4
B BE L AR LA TR LR RNA, 1.0%3E
PEEERS VKA RNA i fs, 2 pg B RNA Al
0.5 mmol/L Oligo (dT) 70°CHIEH: 5 min J5 %% 55 1k
cDNA, JREZRQRS pL): E5EhZEPER RNA, 5 uL
dNTPs, 1 puL RNase #ifil5](Promega, %), 1 uL
M-MLV 5% S (Promega, 35 E)AKZ 5 puL 5XM-
MLV [0 2% vhil, NJc RNA 7K 2 25 L.

1.3 hdpgrp EE R =

T o X AR S FE A I A S AL cDNA SCE
EST JPHI 1T BLAST 43#r, 45 5 48 20485 Ik SR BE IR
I A EST JF51., LA P1.P2 SMIE M 514 (55 1), Oligo
dT)y M5, #1782 PCR 474 hdpgrp # 3% .
HIRATE AR A REAERAEPE94°C 5 min);94°C 50,
58°C 45s, 72°C 30s, 35 KMEHY H; PCR =“H 2
BERCAiAL)E , ] pMD18-T #iik(TaKaRa, Ki%)
BEATINR . KRG EST R4 594 A Bt B & 15 3
hdpgrp 41 cDNA,

Fx1 ZWAASY
Tab.1 Primers used in this study

51¥) Primer J¥%1] Sequence (5'~3") & Purpose
P1 AAGCCCCTTCTTCCATTGTT 3'RACE
P2 CTACGCATTCATCCACCACG 3'RACE
P3 CGTGAAACTCGCCCATACTCCG Real-time PCR
P4 CGCCGATGACGAAACTGTAGCC Real-time PCR
P5 CACGGGTATTGTTCTGGACTCTG p-actin
P6 ATGAGGTAGTCTGTGAGGTCACGTC p-actin
P7 ACATTCGACTGTGTCTGCGCCAC SEHEH
P8 TCACTATTTTGTGCTTGGGATGACAGG A
dT GGCCACGCGTCGACTAGTACTw Oligo (dT)
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¥ B 43 %

14 EMERFELSH

Fi BLAST %%} hdpgrp A9 cDNA 311743
#r, FFiEid ExPASy (expert protein analysis system)f:
M E AT 8T SMART (simple modular
architecture research tool) T il & (454 5k . %
ClustalW 2 F 47 2 ¥ 51 Lb %t . FIH MEGA 4.0 3/
(4547 3% #% (neighbor-joining, N W E ARG L H
A (F 4 1000 1K)

1.5 hdpgrp mRNA HIdE R RIE

K IS 3% S i PCR (QRT-PCR) 4% AR 43 #7
hdpgrp mRNA 1455k Rk . HIEERRE S 5149 (P3 .
P4, & 1)¥ 3 hdpgrp B, B-actin fE NS,
PL 1.2 Fr& Y cDNA SMAEHk , f#i ] 7500 Fast
Real-time PCR Z4:(Applied Biosystems, 3&[E)iEfT
gRT-PCR, U Wif/F: 94°C, 5minZ8f; 94°C 505,
60°C 60s, 72°C 50 s ¥ 40 ¥k, 72°CHEf#H 10 min,
FH 2-88Ct 431 hdpgrp mRNA fi4 AH XF 35 14 7K °F (Livak
etal, 2001), Ar A7 2048 L mRNA AR 22 3k 5 1 F 248
HRifE (MeansSD, n=6)F/~, KM SPSS 16.0 # 4%t
FIA s E A T B 2450 HT, P<0.05 M H A B 25 .

1.6 HIPGRP MyEHFKIX

FH— X4 S E 5140 (P7 F1 P8, 2% 1)¥1% hdpgrp,
SR ¥ PCR ¥ sif %] pEASY-blunt E1 FKik#{k
(Transgen Biotech, " [®), 7£ KA+ B (Escherichia
coli) BL21 (DE3)h ik Bk, £ IPTGIER)A,
FH 15% SDS-PAGE il % #ikghF., mAIHEH
HAPGRP (rHAPGRP)H Ni?*# 4 Sepharose F:4tifk, 4%
Jei FHBB R PR 2R -TBS H M ZZ #h i (10% H-ifh, 2 mmol/L if
JRAIAEH K, 0.2 mmol/L AL RIS H K, 50 mmol/L
NaCl, 50 mmol/L Tris-HCI, pH 8.0)i&#Hr & 1. H BCA
1200 7 2H 2K RV (Smiith et al, 1985)

1.7 ERBREETEE

Z & Mellroth 25(2003) ) J7 75 % rHAPGRP X
JOR SR () ARG Bl M . B AN TR AR R BE CR A 4
O AR Staphylococcus aureus, 1 mg/mL)437)i7 i
F HEPES 22 ik (20 mmol/L, pH 7.2, 150 mmol/L NaCl),
HEPES-ZnCl, Z& #h3# (20 mmol/L, pH 7.2, 150 mmol/L
NaCl, 10 mmol/L ZnCl,)fl HEPES-ZnCl, EDTA ZZ i

(20 mmol/L, pH 7.2, 150 mmol/L NaCl, 10 mmol/L
ZnCl,, 10 mmol/L EDTA)FMIIA rHdPGRP (50 pg/mL),

HrA Ll PBS 28 i A MEAMEXT IR, £E 120 min NEHE
15 min #: ODsao nm 1H o

1.8 rHJPGRP By & & &

W5 7 5 10k B (Micrococcus  luteus) 1 35 2 ) %k
W1, FEFRIEFBZE 1.0 x 107 CFU/mL, 7F 100 pL [
MBI rHIPGRP (¥ JE 4 100 pg/mL), %
5 10 mmol/L ZnCl, FIA % ZnClp 2 41, J& rHdPGRP
) 20 L B AR A B X B . 220 r/miin, 37°CHiR 7 15 3%,
BB 1 h M ZE ODeoo nm fH o

2 #R

2.1 hdpgrp B9 cDNA 3S[& X F 5 957

hdpgrp i cDNA 4K 4 1467 bp, FL:4if% 354 4~
A, 1F GenBank ¥ F 45 MZ150581, iE
i EXPASY 4341 , HAPGRP 545 1 AN BE3EAb A7 15 (N239),
F SMART #4415 , HIPGRP &4 1 M55 ik (1~18
FIEMR) .11 SH3b 45 #4155 (93~160 & 3£ AR) .11~ PGRP
G5 IR (179~322 A M)A 1 > Ami_2 4549 IR
(191~332 ZAER) (1 1), ULH] HAPGRP 1l fE /34 3
ML AMUN IR A IRRBE . 278 E X oy A SR 3k
BH, HAPGRP 5 X Fi4:15(Crassostrea gigas) (58%,
XP_034310518) F15%: 115 XUt 12 (Biomphalaria glabrata)
(55%, NP_001298227)H) PGRPs =2 [a] HA7 & AH b
PE, H HAPGRP A 4 RSP Zn> 455 1 (H20°,
Y25 H318 1 C3O)LL K 5 ARSI e 4 Ak A o5
(Hzog\ Y255 318 T328 Caao) (& 2), X MEGA 4.0
AR B R E L BEM IR, PGRPs 43 3
N33 S5 PGRPs (PGRP-S) . % PGRPs (PGRP-1)
FIE# PGRPs (PGRP-L), HAPGRP 5 A V- tilias H:
i T HES IR PGRPs 8 T-45 % PGRPs (14 3).

2.2 hdpgrp HILELRFRIE R FELESNE ¥ M40 b
KIRIE

FIH qRT-PCR H A i 2441 21 P hdpgrp 4 5%
FIRIEAT AT o hdpgrp 78 I A3 Bl U (4 2 2 rp 34 4 3
ik, Horpr, hdpgrp 322705 T AT BRAR , Lk A i 4
HMERANEE, 7L 3R SRR (& 4) . 7 B I
BG4 hdpgrp FRikEE7E 3—48 h N i E Tt
(P<0.01), Jf7E 24 h W IAFERKME, X HR41RY 9.4
f%(P<0.01), K5, hdpgrp Fik& TR, 76 72 h i,
hdpgrp 7K F-5 X FERALAH TG B 35 25 5, 368 hdpgrp
TR 2 IEH K- 5).
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1 CTTCAATTGAGCTGGGACTCGCTGAAGATGTCCCTAGTTATTGTCTCCCTTGTCCTGGCACTCAGCAGTCCGGCA
M S L VIUVSLVLALSSPA
76 TGGACAGCTCCAGCTAGCCAGTGCGCATGTGCGTCTGTAGACACTGTGATTGAGCGGGTATTCGGGTCCCAGGAC
7 W TAPASQCACASYDTVYIERVFGSAQD
151 AACAGTTTTGGGACACTCAGTTCCCCGAGTTGTCTCCCGTATCAAGGAGACCAGAAGGCCATCAATGACGGTCGG
42 NS FGTLSSPSCLPYQGDA QEKATINTDGTR R
226 ATATACGCCCATGTGTTGTATCAGGGACAGAGTGCCTGGTTGTTGACGTCTGATATCTACATCAAGAATTGTCAT
6 I Y AHVLYQGQSAWLLTSDTYTZEKNTCH
301 GAAACATTCGACTGTGTCTGCGCCACGGCTGCGGTAGATGTCTTGACTGGATATGGAACCGGAAGTACTACAATG
o2 1. [ G e A A R o i e G e e S T ]
376 ACGACCTTGACCTCCGGTCAGTGTGTGACCTTGCAGGGGAAGACGTACAACTCCACTGCAGGGACCTGGATACAA

R A T TG R AT Sl o I S )

451 GTCAACGCCAACAACAAGGTCGGATGGATTAAGAAAGGGAATGTTGTGTTCCATGAGAATTGTGGAGGCCATTCA
142 | ~ c ¢ o u s

526 CAAGCCCCTTCTTCCATTGTTCAACTGCCCGGATGTCCTAAAATCATAACACGTGCAGAGTGGGGAGCACGTGCA
167 Q APSSIVeQLPGCREKIIITRAEWGAR.A

601 CCAAGCACTTCACACGTGAAACTCGCCCATACTCCGTACTACGCATTCATCCACCACGGTGCGACAGCAGGCTGT
192 SR SESHET N SH NSV KSR PARA N H IS TRUDIN Y SRYEI A TS RS o8 U H N C SATS TS AR G C

676 TATACACGAGAAGAATGTGTCAGGATGATACAGAGCTATCAGAACTTTCACATGGACGGACACGGCTGGTCCGAC
217 R N N IR T RO S O N R W S A I G O

751 ATCGGCTACAGTTTCGTCATCGGCGAGGACGGCAACGTGTACGAGGGGCGTGGCTGGGATGCTGTGGGGGCACAC
242 1.6 Y S EV I G EDGNYV Y EGRGW DAV G AH

826 ACCTACAACTACAACAGTAGAGGACTTGGGTTCTGCGTCATTGGGAACTTCATGCAGCGTCTCCCACGCCAGGCG
267 LY N Y NS R GLGFCV I GNFEMWOQRILPROQA
901 GCACGGGATGTCCTCCAGAAGATTATAGCCTGCGGGGTCAGCAACGGCAAACTGACGTCCACGTACACGATGCTT
292 BARSREED Sy e () K AT G GV O SN G K [T RS SR e T Ml
976 GGCCACCGGGACGTTGGTGCTGCATCAGGGTCTACGTCTTGTCCAGGGGATATGTTCTATGCCCTCATACAGAAC
317 G HRDVGAASGSTSCPGDMFYALTAG QN

1051 TGGCCCCATTATAACGCGCCTGTCATCCCAAGCACAAAATAGAAACAATTCAAGATATTAGCAATAAAACATATC
342 W P HYNAPVIUPSTIK *

1126 TGATATATATTTACATATTTTAAAGAATGTCGTACTTTTTAAAATCTTTTTCATCCCATTTGGCTTATGCATCAT
1201 AATTATTCTAAATGATTTAAGGCAGCATGGACTATTAATAGCAGCATGTATCAACTATTTCTTATTAATTCTTTC
1276 TTGATCCCCAATCACATGATTTCACAAAACATATAAAATATATATCTTTATCATTATCTGCGTTTTCATGTTATT
1351 TTACCATATTTCAGTCATACAGTACATCCAAAATGTATACATATGTCAATATGTCCGTCACAACGTTTATTTCAT
1426 CACACTACATCAACTACACTCTTTAAAAAAAAAAAAAAAAAA

El'1 HAPGRP #% R K i 5 i 2 FE R )7 4
Fig.1 The complete nucleotide and deduced amino acid sequence of HIPGRP

PIVHL: IR B RIZ R B s OrHE s RGN TRIZ: FS K WORERE . SH3b 455
PIRE . PRGP 45fl; WK GBI . Ami_2 Z5H5 .
Bold: Initial codon and termination codon; Box: Glycosylation sites; Underline: Signal peptide;
Dark grey shadow: SH3b domain; Wave line: PRGP domain; Light gray shadow: Ami_2 domain.

23 rHAPGRP EAMH& 24 EREERFLEEENE

JII PTG A # MAPGRP T 41 Kl i) 4 15 o b LR /2 PORP A AR IKAHERY N-2.
BL21(DES)if /7 ¥/ % #¢ik . SDS-PAGE i, fu e~ WCMSHEMUAN L-PEIRZ K, DA fi R 0
30 kDa Abil 3 1 A AR RN —Sei A, PR ATRIL R AR Z0TPEEMIESL T THAPGRP

2 NiE* (SIRBTRE SELIF S LR ) HoPGRP gy (TR RHIBRHIRERITE 7 120 min P ODsi o
S ) 30 KDa (] 6). M 0.268 [&3 0.142., S5& zZnZ ML, A& Zn*4]
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EsPGRP-2 v s e kevvsipmpy tamdy[lt nist[@seqmrki [ ---- 84
HcPGRP-S82 v ee -rhtehmntopyv tamaecefllddqghs[@t vemqgki (RS i----101
CgPGRP-S1S8 y at -tsvsaistpyv ttgsrBClydfstBlaakyvrnt RS - - - 198
SgPGRP v roe -tatnglstpyv ttgs ssksssasvr gi BRI s ---- 162
LcPGRP i aq ~tecr-kmstopyv tegs ntratfllsaqarni GRS ---- 176
CgPGRP i de hamtlltetp gats stqqelfdlstrvr s y QRSN appag 96
HdPGRP i ae stshvklahtp gata ytreefvr miqs y[ - - - - 236
BgPGRP-SCZV he -rsvthfsnpa aes g hdkt sf@sal vrs {[§ .- - - T8

v

®
EsPGRP-2 r et ¢ ‘yelg t kg rdf isvmf r kkEl dav 144
HcPGRP-S2 r s gYd g v ¥ a Wt rog d vE fsvm k s a 1 tav 161
CgPGRP-S1S k ¢ e yelg tsg s q 8 aavm t t affl nav 258
SgPGRP n g gln n g tgn s v vali s s s asElrt aa 222
LcPGRP r kgc e [ g atp piQ iaff 5T naflll naa 136
CgPGRP rglw e g tyg s v [ is fi r pnEli haa 156
HdPGRP h g Gls e g t yn s T [ fecwvi r qafglr dvl 296
BgPGRP-SC2 h ¢ [f]a z [ g tgegvils v fefi k aaffi gaa 138

v

EsPGRP-2 nn Ntk odEll nvr----eta il d kot y]nkqg\ftlliizoo
HcPGRP-582 hn Nt pdjgk nag----tte 2 [ ;d 1 Tt g dpnkpvrptpa 217
CgPGRP-SlS k n Nt s t flr dvs----tss nelfllktR staap------ 308
SgPGRP qn s s s [t dvg----tta An c[lqt § St - - - -« - 270
LCPGRP k k Mk rn v nvm- - - 81 s il n | t g ka--------- 183
CgPGR_P qa i oo on Bl dvg----nte o [ M d villg Bp hfn rn - - - - - - - - 204
HdPGRP qk st t dvgaasgsts [ d v Bl qnilp hfnapvipstk 354
BgPGRP-SC2 k d Maqs apgv dmg- - - - st dENEYn q: Bk Ao 0 f}- - - - - - - - - - - 183

K2 HAPGRP S ILAb¥Fhrh PGRPs 2 Fr 41 L X}
Fig. 2 Multiple sequence alignments of HIPGRP with PGRPs in other animals

PGRPs ¥ &% GenBank %5t 5NN . B a3 /6 R i (EsSPGRP-2, AAY27974) . = £ Wik (HCPGRP-S2, AHK22786) .
KAV #4115 (CgPGRP-S1S, BAG31896; CgPGRP, XP_034310518) . KA71% (SgPGRP, AEW43446) . %iE(LcPGRP, P1034231) ,
St XU R (BgPGRP, NP_001298227), [RIfE: Zn** 245G mi; =Mt BEMcEHEILO .

The PGRPs source and GenBank number are as follows: Euprymna scolopes (ESPGRP-2, AAY27974), Hyriopsis cumingii
(HcPGRP-S2, AHK22786), Crassostrea gigas (CgPGRP-S1S, BAG31896; CgPGRP, XP_034310518), Solen grandis
(SgPGRP, AEW43446), Lithobates catesbeianus (LcPGRP, P1034231), Biomphalaria glabrata
(BgPGRP, NP_001298227). Round: Zn?* hinding site; Triangle: Amidase catalytic site.

100 XP_022311450 CvPGRP-SC2
ﬁi@mmm CgPGRP
AJQ21531 MgPGRP g
94 HAPRGPs PGRP-S

XP_ 034310518 CgPGRP
92 XP_033761487 PmPGRP-SC2
99 BAF03521 StPGRP
l ACX49764 MsPGRP

54 NP_001038687 DrPGRP PGRP-L
Tl AR e
86 AGF29405 OmPGRP-L1
| XP_874055 BtPGRP
NP_997130 MmPGRP
S— [ e PGRP
0.1 78 NP_443123 HsPGRP

/3 HAPGRP ) N-J b
Fig.3 Neighbor-joining phylogenetic tree analysis of HOPGRP

FIH MEGA 4.0 5, RV EREME ARG AT M, B 1000 X, PGRPs K% [ GenBank ¥ 5g 5T . M4t a5
(CVPGRP-SC2, XP_022311450) , K74t 15 (CgPGRP-SC2, XP_034321576; CgPGRP, XP_034310518) , £z Il (MgPGRP-C,
AJQ2153) . BRI ke Ul (PmMPGRP-SC2, XP_033761487). E[lJ# %% (SrPGRP, BAF03521), A& K ifk(MsPGRP, ACX49764)
Bt 5 #1 (DrPGRP, NP_001038687) . I fifi(TnPGRP-La3, ABQ23363) . I fi¥i(OmMPGRP-L1, AGF29405).
f (BtPGRP-4, XP_874055) . F(MmPGRP-3, NP_997130). A (HsPGRP-3, NP_443123),
Using MEGA 4.0 software, the phylogenetic tree was constructed by Neighbor-Joining method and repeated 1000 times.
The PGRPs source and GenBank number are as follows: Crassostrea virginica (CvPGRP-SC2, XP_022311450), Crassostrea
gigas (CgPGRP-SC2, XP_034321576; CgPGRP, XP_034310518), Mytilus galloprovincialis (MgPGRP-C, AJQ2153), Pecten
maximus (PmPGRP-SC2, XP_033761487), Samia ricini (SrPGRP, BAF03521), Manduca sexta (MsPGRP, ACX49764), Danio
rerio (DrPGRP, NP_001038687), Tetraodon nigroviridis (TnPGRP-La3, ABQ23363), Oncorhynchus mykiss (OmPGRP-L1,
AGF29405), Bos taurus (BtPGRP-4, XP_874055), Mus muscu (MmPGRP-3, NP_997130), Homo sapiens (HSPGRP-3, NP_443123).
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hdpgrpFf Xt ik i
Relative expression of hdpgrp
L
S

0 . | L 1
Mu Gi Ma Hem Hep

#4401 Tissue
Kl 4 K[EZHZr hdpgrp FARRT 2k B CEHA R 1HEZE, n=6)
Fig.4 Relative expression levels of hdpgrp in different
tissues (Mean+SD, n=6)

Mu: JILAL; Gi: f; Ma: ZMERE; Hem. I4NAE; Hep: AR,
Mu: Muscle; Gi: Gills; Ma: Mantle;
Hem: Hemocytes; Hep: Hepatopancreas.

—
(=]

sk

| = %}1® Control
gl O 483N V.anguillarum *k
*k ¥

*%

hdpgrptit ik &

Relative expression of hdpgrp
o

0 3 6 12 24 48 72
B AT E] Time post stimulation/h
5 6N E RS 40 hdpgrp AR Xk B
(P EHREZE, n=6)
Fig.5 Relative expression levels of hdpgrp in hemocytes
after V. anguillarum stimulation (MeanSD, n=6)
*: P<0.05, **: P<0.01.

Da M 1 2 3
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A Peptidoglycan Recognition Protein (PGRP) from Haliotis discus hannai:
Possible Roles in Antibacterial Properties

CHEN Yuying“2?, HAN Yijin®, LIU Xiangquan?, HE Jinxia?, YANG Dinglong®"

(1. College of Fisheries and Life Science, Shanghai Ocean University, Shanghai 201306, China; 2. Shandong Marine Resource
and Environment Research Institute, Shandong Key Laboratory of Marine Ecological Restoration, Yantai, Shandong 264006,
China; 3. Institute of Coastal Zone Research, Chinese Academy of Sciences, Yantai, Shangdong 264003, China)

Abstract In this study, peptide PGRP (designated HAPGRP) was identified and characterized from
the abalone Haliotis discus hannai. Multiple alignments and phylogenetic analyses strongly suggested that
HAPGRP is a new member of the PGRP superfamily and belongs to the short PGRP family, similar to
peptides from other marine mollusks. The full length of HIPGRP is 1467 bp, encoding a polypeptide of
354 amino acids (aa) with a signal peptide (1~18 aa), an SH3b domain (93~160 aa), a typical PGRP
domain (179~322 aa), and an Ami_2 domain (191~322 aa). In addition, four conserved Zn?*-binding sites
(H?09, Y255 H318 and C330) and five conserved amide-catalysis sites (H2%°, Y255, H318 T328 and C3%) were
found in the HIPGRP sequence. In abalone, hdpgrp exhibited different tissue expression patterns, and was
strongly expressed in the hepatopancreas, moderately expressed in hemocytes, mantle, and gills, and
slightly expressed in muscle. Vibrio anguillarum is one of the main pathogens of H. discus hannai; after V.
anguillarum infection, expression of hdpgrp in hemocytes showed a trend of first increasing and then
decreasing, reaching a maximum at 24 h. Subsequently, expression of HIPGRP decreased, and there was
no significant difference compared with the control group at 72 h, demonstrating that expression of
HAPGRP had returned to normal levels. SDS-PAGE results showed that recombinant HdPGRP (rHdPGRP)
has a molecular mass of 30 kDa, which is in line with the value predicted for HIPGRP. PGRPs usually
have amidase activity, degrading peptidoglycan by hydrolyzing the amide bond that links peptide units to
muramic acid residues of glycan strands. rHdPGRP exhibited Zn2*-dependent amidase activity and
catalyzed the degradation of insoluble peptidoglycan. In addition, rHdPGRP exhibited significant
antibacterial activity against the gram-positive bacterium Micrococcus luteus in the logarithmic phase in
the presence of Zn?*, indicating that the antibacterial activity of HdPGRP might be dependent on amidase
activity. In summary, HdPGRP plays an important role in PGRP-mediated antibacterial mechanisms,
especially for eliminating invading bacteria.
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