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P A ) R 3 ek O s R D AR 1 el
T I 2 5 HUA DTRG0, 2R g i
il P17 DA Sk 2 A% ol A 1) B B A N R F

MEROPS % M i 5 2 11 g 4 i P 008 22
(https://www.ebi.ac.uk/merops/) J& — > & F 4 1 it
OGN I 2R BRI AR R R P 2 R B
184 ZZ Ji I MEROPS H1— > 22 iR 8 H i1l
F R, ©RTEF MY (Crassostrea virginica)
H R I 2 A R 22 R B A 3 M 0%
e 0 - 1 = RV R = i [ T REZE 1 S =X 1)
184 Z¢ TG i B3 A 4% 5% YN 4L W5 B ovSI-1, evSI-2,
cvSI-3 1 4i 4% (Sinonovacula constricta) 1 scSI-1,
scSI-2 Mo B Mo Y 184 ST AR eI il X35 oy
T EA 8 ku K, EA 12 DORSF HYF IR
FRARFE , D AT RETE WL 6 4> 43F N A f '
BRI 22 R T, XA 2R R AR
B TCAM G 2R SRR, 184 KGR
B 61 N2 5 i s Fneiaa s g )
an, 4ifbfy cvSI-1., cvSI-2 REA &K 1% 4 Wi i J
PRI 45 B (Perkinsus marinus) 43 0825 1 56 F B
IEA G F A B AEY R, 184 SR AR 1 g 1
PRI - 5 PRI A g D R A s B 5 3 T 2 3 i Wl 2 4
It Siah S AR T s A A A
k7L R ISP Sy O BT B T = i i U i A L NS 7

KRS B, 184 25 H BEHD | R+ %
RAEZ A DR Fh A Z A, 1 B 16
ATREAEAE 20, BRI, @5 A e Tin st
FIETEY RN 5k 5 L pFsE . K4 W5 (C.
gigas) A B WK N K2 —, WRAED
TP N 2K Fh D fig 5 i ey AR,
[, AR o — 50 A B D 200 1) DL 2R
LR PR A5 90 B ff o Sk 4 R DR 21 7K T 46 4 184 4R
B 1 DX R T 45 A SE A K4
W 4 R DR 2H A0, 75 0 430 184 R 3k I kA7 2 51 K
FRGYE , e RS T AL B i SRR |
3 2 B AR e 1 3 R ) e 2 3 8 R X D A S
I FHEEY) (pathogen-associated molecular patterns,
PAMPs) FIl 38 1) S 7 P Rk B =, SRR THZ KR
B G AEA EG h  D R A1k

1 MRS TTE

1.1 SEIHR

KA W5 (28 7~9 em, 5t K 4~6 em, 5T 5

3~5cm), A IZREG RIS YIIREY), &
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TEREE 30 M N Tk T S35 6 5 do A5 7]
Fratuid /N0, DAFR Y By T P ST LT LB A
5¢, fHH S mL 5525 DA FRLC BE P b B ok T 9
3 000xg &0 3min, FF FIEW, UUIE M IR 20
Jid o BE S I EL AR Trizol WKL, FFF AT
R, FF5 280 °C vKAH W ARFEE FH o LIk B9
WSS, FARR ] 3 VT 0.1 g SRR . 1A
sell. ShERE ., 8 MEREAL, H5E THRA
RS R, IF T80 °C UKFH NI o

KA WG A R 4l Bk B WIAEAS T 2020 4F AT
SHEMIE] W T TS WA T B R
S E A TR AR Z RGO . D )
W, SETA L MRS A HURIHEDL . A REAS I AE
WA, I8 T80 °C KA WNARTFE . St
TR A N D™ A 0T S50 B0 A DA B

12 REIRERZEN. EEMRFHLDHF

PLERIE Y 54> 184 FR N LR F 51 N
AWF A, FER WG P 24 (GCF_902806645.1)
HE T FEZ BLASTP £ if], SR )54 Al 245 1 b i
BEREN ovSI ISR )P I 4T F & ar. EA
R i, SFHE . EAKME . ARUERR S
A6 45 4 7E ExPASy Y ProtParam #5 Bt (https://web.
expasy.org/protparam/) H1 W, 2 FE R ¥ H1) HE X)
TE clustalX #4582 6 2 AH oL A —
M AE SMS T H (http://www.bio-soft.net/sms/) H
Pt Frf Rk 2 T 5178 MEGA X #Fh itk 4T
RGRE T, FRALIR I (maximum likelihood
method) BT, i FH B HLY Gamma 534 kAR 41
ST AL 22 57, RV 20% A% 55 8] B A AR
WAL, H24E (Bootstrap) & 1 000!,

1.3 c¢DNA =[&

AR S Ui, (T TRIzol i (OMEGA,
2 ) $ U A5 4y R K iR 45 41 205 RNA,
T 1% SR I F Uk 5 0 e B, AR R AN
SOt (B, HE) MlE ODyggg0 THo LA 500 ng
M RNA Jy #& A) , 4% R PrimeScript™ RT Master
Mix 55k iR% 7 & (TaKaRa, HZ) Uil BHEAES
B cDNA 5%, I LUHCHBR 1T PCR 973 . K
P 35 D 21 BB PR R By 3 R A R B, R
primer 5 BB PRE SR 5 | ) o B B i T 5]
BEAE P51 (6 1) PCR W AR R & L FiEs 9
£ 1uL, FiHR cDNA 1 uL (850 ng/uL), JCI#K 9.5
ul, Tag DNA B4EHE 12.5 pL (kT TR i
AR A BR 2 A, Nt 8 ky W45 1494 °C 5 min,
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FEIBAE P 94 °C 45 s, JHk 60 °C 45 s, FEAH 72 °C
45s, 35MPEAY MY, 5 72 °C ZE{H 10 min,
PCR J= ¥ 2 1% B NRWEBE RS ok %0 . alifb s 3%
B3 T1 Fokigkik, 551k A DHSo JEZ 454000, Bk
WCRATR Y HEAT P9I (A T A9 TR B iy A
R

®1 AZEFFAY
Tab.1 Primers used for cloning and

characterization in this study

E i 52

gene usage primer sequence (5'-3")

CgSi3  ORF3ilE F: TCCGCGCTAAGATTCTAGGTT
R: GATTATTTTTGGTTTTGG
qPCR F: CTTGTGTTCTTGTGGCAGT
R: CATCATTGTTTACGCATCC
CgSi5  ORFFifE F: TGCAGTGGACAACTTGAG
R: GTATTTATTTATCAAGGATC
qPCR F: CCTTGGCTGTTGTTGCT
R: AGGGAATCGGCGTCA
CgSi6  ORFFifE F: GCCCCCATATAACTCACTAT
R: CGTACAAAATTCAGAGGAGTC
qPCR F: ATTCTCCTCGCCGTTG

R: CCAAACAGTTAGCAAGGG

CgSil6  ORFFifE F: ATGCTGGTGTCACGTATAGA
R: ACAAACACCACGTGGCC
qPCR F: TCGTGTGTCTTTTGGGG
R: ATCCGTCTCTTCCGTGG
CgSil9 ORFFifE F: TGCGTAAACTTTCCCACC
R: CCGGTATAGCAAAATTTATT
qPCR F: CACAAAATGAGGACTGCC
R: TAATGGTGGTCACACTCTATG
EF qPCR F: AGTCACCAAGGCTGCACAGAAAG

R: TCCGACGTATTTCTTTGCGATGT

L4 FRRMEX S FERIE

4 Tl JEAH G o TR NG 208 (LPS). KR
B (PGN). i HH (GLU) AR LA [poly(1:C)]
A3 F TC R I K AR B 1, 2.0 1 1 2 mg/mL %
WA o JCTRTEE K DL A SR KV il 7K (R VB AL
BN ZEERE 30, FEH] 0.45 pm SR IR . B
B 5 d KA 640 B, SE¥143 K LPS. PGN.
GLU Al poly(I:C) Hl#4l, H4l 160 2, Had
Gy R SEE AR B, 4% 80 M. KA WA AE
A 5% MgCl, (5t s AR B ) 9 V3 KRR R 928 Y Hh Ak

R E K7 2: 2 E /) sponsored by China Society of Fisheries

12 h FHSEK T, P AR AE B 5 P4
SRS 50 uL HEH) Oof BREH T 5 45 = i 0 I
K)o TESIR, KAt W E R 30 K,
JrF 0. 3, 6. 12, 24, 48 Fll 72 h, FELHFEAL
H6 HAtui T RARA L, WMANER TR, —80°C
MRIE VKA ARAT R HEBUR RNA HEFTHREN 268004 .

1.5 SRR E= PCR

A cDNA 32 B B9 1 TR 7 91 i 1Tk
SERTIY (R, DUEME T (EF) NS R,
PR 76 Y AL cDNA AR A, ) FH 52 2%
JE i PCRE AT 3¢ 184 KRR FRik . PCR
AR ZRAFEDE YR} (iTag™ Universal SYBR” Green
Supermix) 10 pL, F #5144 1 uL, 1: 50 #
B cDNA it 8 uL, JBZ&MR 95 °C BVt 30s,
95 °C 1 55, 55°CiB k 30s, 340 FEF
BEAFEAME 3 IR FEPIA XS SRk i 27 kit
B, Mg 2E A IBM Spss B LIR ZR  22 41
Hr, Duncan [CZ 5 LA 50 U & 25 7 &P

2 iR

21 KHIFEFEE S 184 RixERE K HE %R
EEEZ e i

TEAR W 5 PR 2H R 45 ) 23 PRl 184 K
iy Ve AN NV I I 259 O 3 R N s D N
BN, B OR LRSI, 5544
H CgSil~CgSi23 (3 2), Hrh CgSi3 TERH 4 )75
J#iAs GCF_902806645.1 M et , {HAEMIAS GCF_
000297895.1 H /38R fE7E, 1 H. cDNA b B tLIE ST
T R 3k B A T A I D 52 E G A
78~116 aa ) Z JIk, HHI 4> F & h 8.14~16.76 ku,
EHL A 4.46~6.95, FTAEIEZ K cvSI-2 Z [H] 1Y &
HRITH —BMHRZEm T 25%, E<0.01 (EHZEAF
o 22 B PR R ML A T & AR AR KT 55 T 241
Lo X 75 43 B 7 508 H I EEAE) . o Cgsi23 5
evSI-2 Z ) HA 12.2% WY 2 3L 1R )7 51 — bk, (1
5 CgSi2 —8E T 75%. #HAL, BUASTE 4
FZ AR EFEE (21.44~75.01) FSEKME (—0.193~
0.479) Z 57 E,

22 KHER 184 FIREEMARFHM KR

1 FH B R LR 1 28 ST A 5 184 K il Bt &
GiEA R, B E R 23 DB N 4 32, B
W47 DM (B D), HAZEKZECKRT 70,
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F 2 KA 184 T B EFHNHI E F 3R % % BTN
Tab.2 Predicted properties of C. gigas 184 family proteins
A4 HAMT ESE ) Kfaa ST E"kn  SFHES BN ISy R —
name protein number gene number length MW pl hydrophilia index of instability identity
CgSil XP_034328111.1 LOC105319549 78 8.14 5.84 0.479 47.24 27.8
CgSi2 XP_034326758.1 LOC109619486 85 9.28 6.95 0.111 47.77 75.3
CgSi3 XP_011441581.1 LOC105338259 95 10.22 6.19 —0.093 43.34 27.1
CgSi4 XP_011430295.2 LOC105330358 84 9.24 6.47 0.308 75.01 279
CgSi5 XP_011430294.2 LOC105330357 84 9.37 6.37 —0.067 49.73 37.2
CgSi6 XP_011426647.2 LOC105327731 91 9.85 6.10 0.427 32.12 25.8
CgSi7 XP_011431397.2 LOC105331058 93 9.97 5.74 —0.023 44.84 26.6
CgSi8 XP_011454757.1 LOC105347386 86 9.55 5.37 —0.012 74.25 333
CgSi9 XP_011454756.2 LOC105347384 87 9.55 4.46 0.270 35.04 31.1
CgSil0 XP_034336481.1 LOC105332954 88 9.38 5.88 —0.193 64.27 22.6
CgSill XP_011415275.1 LOC105319431 79 8.73 5.59 —0.080 31.51 26.4
CgSil2 XP_019924056.1 LOC105331113 85 9.33 6.37 0.404 29.53 28.4
CgSil3 XP_011431471.1 LOC105331114 84 8.96 5.62 0.413 36.32 26.4
CgSil4 XP_011419556.2 LOC105322508 116 12.4 6.62 0.268 38.02 233
CgSil5 XP_034318868.1 LOC105319782 90 9.49 6.34 0.181 52.29 31.6
CgSil6 XP_011426376.2 LOC105327527 87 9.65 5.35 0.129 64.59 33.0
CgSil7 XP_011426375.3 LOC105327526 116 12.83 5.54 —0.095 53.97 26.3
CgSil8 XP_034299566.1 LOC117680973 82 8.44 6.62 —0.017 42.81 34.4
CgSil9 XP_011417812.2 LOC105321246 83 8.50 5.88 0.213 48.23 34.4
CgSi20 XP_011417808.2 LOC117680298 85 9.11 6.62 0.045 21.44 34.1
CgSi2l XP_034299569.1 LOC105321245 85 9.08 6.34 —0.140 36.59 28.6
CgSi22 XP_019920031.2 LOC109617762 82 8.66 6.33 0.179 40.44 28.1
CgSi23 XP_011426646.1 LOC105327730 155 16.76 6.07 —0.028 35.66 12.2

W CgSi3TE LA FEH 4H(GCF_902806645. 1) F 14, AWIFAEHRIE. DA TRERATMFRAEROSER, 2)—BERNERFZIK ScvSI-2
BLASTPLL#ZEHE, i FIBLOSUM6G2ER NS HL .

Notes: CgSi3 gene has been deleted in the database, but it has been verified that the gene does exist and express. 1) molecular weight is the predicted

result of mature protein, 2) consistency is the result of comparing the target peptide with cvSI-2 BLASTP, using the BLOSUM62 default parameter.

IRy SR RIIR S R A AT R

2.4 K4 184 RFRREFALFRIA

2.3 KHERE 184 KIEREER cDNA TIEIEIE

WRIERGHMKR, A hPkiE 1~2
ANFEH (CgSi3. CgSi5, CgSi6. CgSil6 Fl CgSil9)
VEN A At 05 184 ZRACREL N, AT HE A T ik
P51 51 E B P 35 HIE . cDNA ST 3RAS THF A S
AR A A, WP 45 R BoReils
B R 2R S50 0 A — B, B 2 AR 3 4 R
cDNA b FERf 2 1Y 5 AR B X T g 1) 2 B R Y
5 5 54~ T it iE 184 5 15 2 (B A0 ] R A9 e
o SR R4 s AR A S B iRE
B 51 2 ) EL A 3 v B A U (32%~86%) Fil— 3K
P (21%~83%), HEHA 12 PR SF B2 b2 iR
e
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S PCR Kl CgSi3. CgSi5. CgSi6. CgSil6
H CgSi19 TEMIALLWG 6 FhARIH L b Rk
JIEA 5 A~ HE PR AR X 2 38 1 1 Oy JHF IR i 20 21
TR ST MR . S RERN Iy E 4 i
(P<0.05). T FFIRARLL LIS S P L L2 [R] A A
3] 5 PR 2% TR KT 1 35 25 5 (81 3). 7R IR
H CgSi6 FRik it i 3 5 T HAh 5 M (P<0.05),
HREER Z mIF o % 25 .

2.5 KHIG 184 RIEKKREFRERRSELE
HiRFRIK

5 AR RITE A2 DI IR DT 25 R AG I 3] 338
CgSi5. CgSil6 Fll CgSi19 #£ D Hl4h i | 5TTigh L |
HR A 4 HURIHE DL P IR R 5h . CgSi3 Fikh i WI7E

HPE K FE2:2: 3290 sponsored by China Society of Fisheries



R, %5

48

K224, 2023, 47(5): 059104

[t CgSil8
100 &

. CgSil9*

97 CgSi22

- 63 i
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ﬁ 38 CgSi21
Q%

L . cgsill

CgSil5

70 100 .

(- 97 56 CgSil4
75 CgSi23

CgSi7

o CgSi2

63 e CgSil

] 30 * CgSi6*
53 = CgSil7
CgSil6*

- CgSil2

99
CgSil3
» CgSi8

L

0.8

97 * CgSi5*
44 ]

CgSi4

CgSi9

B 1 K4AG 184 & B ERNHIE F R R R G LR
BAGHN TR T ALY 184 2 ARSI Bl 7 5008 B W A RIIRE, 25 R ARSI E M E, A RBEARA R 233
Fig. 1 Phylogenetic tree of 184 family genes in C. gigas

Phylogenetic tree shows homology among genes of the 184 protease inhibitor family in C. gigas, with asterisks indicating the genes validated in this

study; different colors represent different branches.

MR 5 4 B B 3 L T (P<0.05), FI#E DL [ 9% .
1fii- CgSi6 2 5 it I\ 52 T5 4yt i 201 F s & =5 348
(P<0.05), JFREZ Mk B mdks: T, H mRNA
AKAEHE DA B d5e 5 (P 4)

2.6 K4 YR 184 KR R EEE PAMPs Rl
TR MERIE

5 RN L AR R[] PAMPs B3R, 3
WA A RSB . 7 poly(.C) M R, CgSi3
E3hFxEBE FTH (P<0.01), ZJ51E 6 hFik
RS E R K, HAR N R Gk 50 W & 21k
(&l 5-a). 7F LPS JI ¥ T, CgSi6 7£ 3 h Fik &}
W EFF (P<0.01), 7F 6 h FkEMWE IEH KF,
HARS N8 80 W #F 481k (& 5-b). 7 PGN #l
PR, CgSi6 Fik | A1E 3 h % F % (P<0.05), Z
G —HRFHRAKP R E RS, HAERZRIAET

R E K7 2: 2 E /) sponsored by China Society of Fisheries

i E Ak (8 5-¢), 7E GLU HI3 K (1 5-d), CgSi3

FIBWTE 3 h B3 LT (P<0.05), 1 6 h{kE 2]
G-, fE 12 h B3 L FF (P<0.05) B i &, 24h

JE WA IEH K-, HA R A TC B &A1

3 Wi

VFZA A YA IR AR B0 A W
TREACIE M2 i 5065, LIE N HAE AN Ry Af o
RN RETT K o FEIFR K B R G ITIX L 2 1 b
FHR, AT IV I REFI I i ML A o R
SCo 184 Z MG K T Mo — B H R R
5, TR RO SEAE R C A4 T BT — SRR
b DL 2 R PIE A o AR N
KA 3BT T 184 ZEM 3 I AR KA 005 v 1)
A FIFEAR LR RRAL, IR AGA UL Z I H Y
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CeSi3  MKAVFSLAVVACVIAVVCCESC——TQTSDCVN—TACA-GGSFLACSHHAHQCTCYTHNT
CgSi5  MK———VLILLAVVIGYVAAESC——RADGDCRH--TQCD-NNSQLHCVH--GLCTCTEATD
cvSI-3  ME——VFILLAVVIGYVAAESC—RADGDCRH—TQCD-STSQLHCTQ——GLCTCTQASD
CgSi19  MR-——VVLILACVLVAVYAESC--SAPADCSA--TTCD-SNAELHCID--GLCTCTTAGS
cvSI-2  MEVA-VVVALLCFVCYTAAETC——SADGDCKN—TICD-ASHDLECHR—GQCTCVNHAT
scSI-2 MNAL-CLVVLLAVAAVVSSEQC—-SSAQDCTH--VLCD-DAHTLACVR--RQCTCSDPGQ
CgSi6 MDIVPHLLILVCLLGLAVGVPC—NSDGVCTSNELHCA-HGYVKGCHS—GLCTCEHATS
cvSI-1  MDVVRTLILCVCLEGLTFAVPC——IDGVCTSNELQCA-SGYVKGCHA-—GLCTCEHATT
CgSil6  MRTA-VIVCAVLAFAYVLAERC——TTVDECAD——TMCGVNASHIECDH-—HYCTCVADAM
scSI-1 - MKFCLVVTTEVLVIGVLEATHCVHGDVSLCTS—MNCLITNETLTCHD—GICTCGPAPT

* *

% * * skok

CgSi3  HGIACTSRDTCRDADSLHCDR-——-DEKHCVDGFCHCTNNQNQ—————- K
CgSiS  F——SCTSLANCLDLTSWDCPR-——-DRRHCTDGRCRCTRI—————————
evSI-3 Y—SCTSLNDCLNLASWDCQR-——-DRRHCTDGRCRCTRF————————-
CgSil9  GDGGCVNNDDCHG-———GCHH-——GGRHHCTDGRCRCTHF—————————-
ovSI2  ——ACSSAADCSG———SCTIFGRHGRWHCVDAKCRCFFV—————————
seSI-2 ———SCTSSSTCRG————RCLF-————GWHCVDGGCHCGFGITDIIGGIGK
CgSi6  Q—SCKFVNDCLNLG——QCNLHGRDGFWHCVDNVCKCFFF—————————-
evSI-1  Q—SCTVVNNCLHLG-—TCSLHGRDGFWHCVDSVCKCFFF—————————
CgSil6  ——TCSDRSDCMMMG—RCAK-—RDEEFHCTDGACKCMKM-———————— H
scSI-1  PPQPCTLMADCLAAG-FTCAK-~KDEHPHCLDATCVEQKP—————————-

* * *

sk ok * %k

B2 KHUGT 184 RIEFK TR RAREBRFTILLRS
P ARIC AR T KRR IR IR, R RIL R A B 5 BRI, AR R (K 2 R -

Fig.2 Amino acid sequence alignment of 184 family representative members in C. gigas

The conserved cysteine residues are highlighted, the underlined region is the region of the predicted signal peptide, * stands for the same amino acid.

F 3 KHYET 184 E QB E FRESEER LT

Tab.3 Amino acid sequences alignment of 184 family members with the target genes

CgSi5 CgSil6 CgSi3 CgSi6 CgSil9 cvSI-1 cvSI-2 cvSI-3 scSI-1
CgSi5 4.00E-12 2.00E-12 2.00E-08 2.00E-19 1.00E-10 4.00E-18 2.00E-53 2.00E-07
CgSil6 23.4/35.1 6.00E-07 4.00E-08 5.00E-05 2.00E-07 2.00E-14 2.00E-11 1.00E-09
CgSi3 37.9/49.5 23.2/35.4 1.00E-02 1.00E-06 2.00E-04 3.00E-09 4.00E-14 4.00E-04

CgSi6 30.8/42.9 20.0/34.7 23.2/37.4

CgSil9 48.3/63.2 24.5/33.0 31.3/41.8 28.0/39.8
cvSI-1 35.2/42.9 21.1/32.6 24.2/37.4 74.7/81.3
cvSI-2 39.5/51.2 36.6/37.2 28.4/42.1 28.6/44.0
cvSI-3 83.3/86.9 22.3/36.2 35.8/46.3 34.1/46.2
scSI-1 28.0/39.8 29.8/47.9 23.2/32.3 25.5/37.2

5.00E-04 7.00E-50 1.00E-15 5.00E-14 3.00E-08
2.00E-06 9.00E-17 1.00E-25 9.00E-07

26.9/38.7

37.1/51.7

51.7/67.8

25.5/40.4

e XHLECLUR O S — Sk AR, X L By — B EfE

Notes: below the diagonal line is the consistency/similarity between the sequences, above the diagonal line is the £ value.
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Fig.3 Relative expression levels of

184 family members in different tissues in C. gigas

1. digestive gland, 2. gills, 3. adductor muscle, 4. gonad, 5. mantle, 6.
hemolymph cell. Different letters represent significant differences
between tissues (P<0.05). The relative expression values in the figure

were 1g transformed.
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Fig. 4 Relative expression levels of 184 family in
C. gigas at different developmental stages

1. fertilized eggs, 2. D-shaped larvae, 3. umbo larvae, 4. pediveliger lar-
vae, 5. juvenile oysters. Asterisks represent significant difference in the
expression of each gene at different developmental stages (P<0.05), the

same below.
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Fig. 5 Relative expression levels of representative genes of 184 family in C. gigas stimulated by PAMPs

Expression of the gene was changed by poly(I:C) (a), LPS (b), PGN (c) and GLU (d) stimulation.
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functional divergence of innate immune genes in a proto-

184 protease inhibitor family show significant expansion and
functional differentiation in Crassostrea gigas

WU Qianjiang ', LIU Sheng '*, LU Jiali '’, FAN Congling', YE Jing "*,
RUAN Ziyan', LIN Zhihua ?, XUE Qinggang "*
(1. Zhejiang Key Laboratory of Aquatic Germplasm Resources, Zhejiang Wanli University, Ningbo 315100, China,
2. Institute of Mariculture Breeding and Seed Industry, Zhejiang Wanli University, Ningbo 315100, China;
3. National Demonstration Center for Experimental Fisheries Science Education,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: Protease inhibitors are extremely diverse proteins or peptides that inhibit the proteolytic activities of pro-
teases. Protease inhibitors could inhibit the invasion of pathogens by inactivating pathogen proteases. The 184 pro-
tease inhibitor family is a new family in MEROPS database, and the role of its members in host defense has been
studied to some extent. To investigate the distribution and function of 184 protease inhibitor family in Crassostrea
gigas, in this study, 23 potential 184 family genes were identified in C. gigas. Based on phylogenetic analysis, 5
homeotic genes, Cgsi3, Cgsi5, Cgsi6, Cgsil6 and Cgsil9, were selected for gene expression and functional assess-
ment. They were confirmed by cDNA cloning to represent expressible real genes and expressed in digestive gland,
gills, adductor muscle, gonad, mantle, and hemocytes, with the highest level of expression detected in the digest-
ive gland (P<0.05). In the larval oysters, none of the 5 selected genes was detected in zygote, and they showed dif-
ferent expression patterns in the remaining developmental stages. The expression level of CgSi3 increased signific-
antly in the pediveliger stage, and then decreased. The expression level of CgSi6 increased significantly from the
umbo larvae onwards. In oysters challenged with pathogen associated molecular patterns (PAMPs), gene expres-
sion pattern also differed with genes. In oysters injected with LPS and PGN, the expression level of CgSi6 changed
significantly, while in those injected with Poly (I:C) and GLU the expression level of CgSi3 showed significant
changes. This study revealed the gene expansion and functional differentiation of the 184 family protease inhibit-
ors in C. gigas, and provides a basis for the comprehensive understanding of the biological functions of the 184
family protease inhibitors and the related mechanisms.

Key words: Crassostrea gigas; family 184 Protease inhibitors; gene identification; gene expression; functional dif-
ferentiation
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