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C3 (Nonaka et al, 2006) C2/Bf C1s/C1r/MASP,
(terminal pathway), (Nonaka et al, 2004a) , Nonaka (2004a)
(membrane attack complex, MAC)
(Suckale et al, 2005) , C3
C3 C5
(Huber-Lang et al, 2006) (Chao
, , et al, 2019),
(Al-Sharif et al, 1998; Suckale et al, 2005) ; s
(Suzuki et al, 2002) (Jietal, 1997) (Vibrio alginolyticus)
(Dishaw et al, 2005; Liu et al, 2019) PCR
(Gerdol et al, 2015; Wang et al, 2019) ,
(sea urchins) C3 ,
C3 ,
(Nonaka et al, 2004a, 2004b) ,
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C2/Bf ; 1.1 RNA
C3 (Zhu et al, ( 70 mm)
2005) (Halocynthia roretzi) , , 25 °C,
, . 0
, C3 (Sekine et al, ’ ’ 1o ,
2001) 100 pL 5x107
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’ (Chiamys farreri) PBS  (pH 7.0) (Wang et al, 2016) 4h
(Yang et al, 2011) (Ruditapes ’ ’ 0.5 mL,
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[(?Argi;[:ecten irradians) (Yang et al, 2014) ) 1.5 mL 4 °C, 800xg
(Biomphalaria glabrata) (Lu et al, 2020) 10 min ’ RNA
(Crassostrea gigas) (Wang et al, 2017) 1.2 )
(Mytilus coruscus) ( ,2018) ’ Agilent
’ C3 Clq 2100  NanoDrop 2000 RNA
(C1gDC) (C-lectin like protein) SMRTbell
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Tab.1 The full-length transcriptome sequence result of P.

fucata
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Fig.1 The Venn diagram of gene functional annotation in P,
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Fig.2 NR annotated species distribution of transcriptome unigenes of P. fucata

%2 GRIHKREN Clq/ClqDC RFEMH O

Tab.2  Analysis of the conserved domains in C1q/C1qDC of P. fucata
ID
Isoform0004975 Complement Clq-like protein 4 —
Isoform0072432 Complement C1q-like protein 4 —
Isoform0002888 Complement component 1 Q subcomponent-binding protein MAM33
Isoform0008172 Complement component 1 Q subcomponent-binding protein MAM33
Isoform0008699 Complement component 1 Q subcomponent-binding protein MAM33
Isoform0011565 Complement Clq-like protein 4 C- smc
Isoform0015471 Complement Clq-like protein 4 C- smc
Isoform0016222 Complement Clq -like protein 4 C- smc
Isoform0019455 Complement Clq -like protein 4 C- smc
Isoform0023169 Complement component 1 Q subcomponent-binding protein MAM33
Isoform0025205 Complement Clq -like protein 4 C- smc
Isoform0025376 Complement component 1 Q subcomponent-binding protein MAM33
Isoform0026227 Complement C1q -like protein 4 C- smc
Isoform0031059 Complement Clq -like protein 4 C- smc
Isoform0047238 Complement Clq -like protein 4 C- smc
Isoform0047673 Complement Clq -like protein 4 C- smc
Isoform0049451 Complement component 1 Q subcomponent-binding protein MAM33
Isoform0075709 Complement C1q -like protein 4 C- smc
Isoform0055352 complement 1 q protein C-
, 33 ficolin, C (C-type lectin, CTL) 26
31 C FBG , CTLD ( 3)
FBG , 57
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Tab.3  Analysis of the conserved domains in C-type lectin of P. fucata
ID

Isoform0000057 C-type lectin-1 CTLD
Isoform0000588 C-type lectin 8 CTLD
Isoform0000836 C-type lectin 8 CTLD
Isoform0016929 C-type lectin 7 CTLD
Isoform0028928 C-type lectin lectoxin-Lio3-like CTLD
Isoform0050423 C-type lectin domain family 17 CTLD
Isoform0066707 C-type lectin isoform 3 REJ
Isoform0080026 C-type lectin isoform 1 CTLD
Isoform0015097 C-type lectin domain family 17 FTP
Isoform0001111 C-type lectin CTLD
Isoform0006712 C-type lectin CTLD
Isoform0009334 C-type lectin CTLD
Isoform0009711 C-type lectin —
Isoform0010194 C-type lectin —
Isoform0010594 C-type lectin CTLD
Isoform0010611 C-type lectin CTLD
Isoform0011410 C-type lectin —
Isoform0011681 C-type lectin CUB
Isoform0013319 C-type lectin CTLD
Isoform0013683 C-type lectin —
Isoform0014936 C-type lectin CUB
Isoform0016790 C-type lectin CTLD
Isoform0017277 C-type lectin CCP
Isoform0017960 C-type lectin CTLD
Isoform0018879 C-type lectin CUB
Isoform0019968 C-type lectin ccp
Isoform0020006 C-type lectin CTLD
Isoform0021924 C-type lectin CCP
Isoform0028029 C-type lectin CTLD
Isoform0031196 C-type lectin CTLD
Isoform0032523 C-type lectin CTLD
Isoform0034067 C-type lectin CUB
Isoform0034757 C-type lectin CUB
Isoform0036042 C-type lectin CTLD
Isoform0041354 C-type lectin CTLD
Isoform0042024 C-type lectin CCP
Isoform0042186 C-type lectin CA
Isoform0042950 C-type lectin Cccp
Isoform0047481 C-type lectin CTLD
Isoform0048787 C-type lectin —
Isoform0049720 C-type lectin CTLD
Isoform0050311 C-type lectin CTLD
Isoform0050510 C-type lectin —
Isoform0051990 C-type lectin GAIN
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ID
Isoform0053723 C-type lectin CUB
Isoform0053790 C-type lectin CUB
Isoform0054956 C-type lectin CUB
Isoform0057321 C-type lectin CCP
Isoform0057716 C-type lectin CUB
Isoform0058976 C-type lectin CUB
Isoform0061957 C-type lectin CUB
Isoform0064154 C-type lectin CCP EGF
Isoform0068521 C-type lectin CCP
Isoform0074531 C-type lectin CTLD
Isoform0077736 C-type lectin CTLD
Isoform0080116 C-type lectin CCP
Isoform0082337 C-type lectin —
2.6 , 6
IG like Tryp SPc ; 2
, MASP/C1r/Cls CUB IG like Tryp SPc ;2
, Bf/C2 Trypsin_2 37
17 , N B- ( 4
x4 DRHKBNLEBRELOMRTEEBESNT
Tab.4 Analysis of the conserved domains in serine protease of P. fucata
ID
Isoform0009961 mannan-binding lectin serine protease 1 IG_like Tryp_SPc
Isoform0017290 mannan-binding lectin serine protease 1 IG like Tryp SPc
Isoform0021114 mannan-binding lectin serine protease 1 IG like Tryp_ SPc
Isoform0026673 mannan-binding lectin serine protease 1 IG_like Tryp_SPc
Isoform0038356 mannan-binding lectin serine protease 1 IG_like Tryp_SPc
Isoform0058600 mannan-binding lectin serine protease 1 CUB IG like Tryp SPc
Isoform0059099 mannan-binding lectin serine protease 1 IG like Tryp SPc
Isoform0080823 mannan-binding lectin serine protease 1 CUB IG like Tryp SPc
Isoform0031455 Serine protease Trypsin_2
Isoform0032197 Serine protease Trypsin_2
Isoform0044225 Serine protease N B-
Isoform0049848 Serine protease N B-
Isoform0054163 Serine protease N B-
Isoform0065400 Serine protease N B-
Isoform0073592 Serine protease N B-
Isoform0074112 Serine protease N B-
Isoform0075574 Serine protease N B-
2.7 complement C3 C4 C5 A2M comp ; TEP
2 A2M 2 A2M comp A2M recep ()

containing protein)

, C3 TEP (thioester- D

C3

Tryp SPc , H
(Cr2) 95
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x5 DRHKGNEECIMIERDRTHEREHS T
Tab.5 Analysis of the conserved domains in other complement-like components of P. fucata
ID
Isoform0018832 Complement C3 Complement_C3_C4_C5 A2M_comp
Isoform0081916 thioester-containing protein 1 A2M_2 A2M_comp A2M_recep
Isoform0001492 Complement factor D Tryp_SPc
Isoform0050510 Complement factor H —
Isoform0065377 Complement receptor type 2 —
2.8 3
12
PCR,
(Nonaka
(3 ; 11
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Fig.3 Expression level of complement component gene of P. fucata
, 33
(Al-Sharif et al, 1998) (Jietal, 1997) 8
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(C. gigas) (Wang et al, 2017) , 1 2 9

) 212
unigene, 89 Clq 57 C C3



1 : (Pinctada fucata) 183

s et al, 2008)
C3 SCR SPC ,
(Nonaka et al, 2004b) SCR SPC , Bf/C2
(Apostichopus japonicus) (Zhou et al, 2011) ,
(Swiftia exserta) (Dishaw et al, 2005)

(Nematostella vectensis) (Kimura et al, 2009)

(Prado-Alvarez et al, 2009) C3 (Zhu et al, 2005)
C3 C3 , MASP Bf/C2 C3
, (Wang et al, (Fujita et al, 2004) (Ficolin)
2021) C3 , (MBL)
13 , (Gadjeva et al, 2001)
( I, FREP ,
2010) C3 C3 , PRR (Fan
, et al, 2008; Lu et al, 2020)
(Staphylococcus aureus) (Escherichia coli) 57 C-lectin 8 MASP C-lectin
(Zhu et al, 2005) C (CTLD),
(Litopenaeus vannamei) C3 > CaCOs
, C3 (Huang et al, 2008) MBL C
WSSV (Liu et al, N- ,
2019) , MASP :
C3 , (Tkeda et al, 1987) C
NF-kB , siRNA C3 (Lan et al, 2020) C-type
lectin s
(Wang et al, 2021) CTLD (
C3 , ,2018)
(H P ) 5
(Wang et al, 2017) C3 ;
Bf 2 , (Miyazawa et al, 2001) ,
, -MASP Cl1
, short consensus repeat (SCR), von Willebrand
factor type A (VWA), serine protease domain-containing (Matsushita et al, 2004)
(SPC) ( lHE, 2010) Bf C2 89 CligDC
(Ohta et al, 2006) 81 ClgDC C
Bf (Globular Cl1q domain, gClq), ClgDhC
C2 , , PRR
Bf 1 SCR , ,
Bf 5 SCR (Smith ef al, 1998); (Gerdol et al, 2011)
(Ciona intestinalis) Bf ClgDC ,
R 2 Low-density (Nonaka, 2001) ClgDC
lipoprotein receptor (LDLR) 1 SCR (Yoshizaki et , Cl
al, 2005) (Branchiostoma belcheri) Bf/C2 ; ClgDC IgM  IgG Fc
SCR 1 (EGF) , ClgDC , Clr

, LPS (He Cls s (Kishore et al,
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IDENTIFICATION AND ANALYSIS OF COMPLEMENT-LIKE COMPONENTS IN
PINCTADA FUCATA BASED ON THE FULL-LENGTH TRANSCRIPTOME SEQUENCE

DATASETS
WANG Jing, LI Gui-Ying, LIN Kai-Qi, OU Jing, ZHANG Shu-Ping, WANG Zhong-Liang
(Fisheries College, Guangdong Ocean University, Zhanjiang 524088, China)
Abstract The complement system in animals is a complex and restricted proteolytic system, and plays a defensive role

in the immune system. To explore the composition and mechanism of the complement system in Pinctada fucata,
full-length transcriptome sequencing, gene alignment, and functional annotation were performed. Homology comparison
and conserved domains analysis showed a total of 212 genes of potential complement components were found in P. fucata,
including 89 Clq domain-containing proteins, 57 C-type lectins, 33 ficolins and 11 fibrinogen-related proteins, 8
mannan-binding lectin-associated serine proteases, 2 thioester-containing proteins (1 C3 and 1 TEP), 1 complement
receptor, 2 complement factors and 9 serine proteases. Real-time PCR analysis showed that the expression levels of Clg,
C-lectin, MBL, ficolin, and MASP were up-regulated significantly after Vibrio alginolyticus challenge, indicating that the
complement system of P. fucata is a complex multi-component effective system, and lectin pathway or lectin-like pathway
may be used to active the complement system with the immune responses. This study provided molecular evidence for
further understanding on the original complement system and the immune defense mechanism of P. fucata, as well as the
marine invertebrate immunology.
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real-time PCR
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