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L1.1 S5 5hy

SEBR v Ir FH B = ISR BT VLA o
BRI, P A S F B R K B
— SRR B RIERZ = A WL 200 H, X = A L
AMRTN AT I ST (13.3 £0.4) em;
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KA P LAAR ) 25 1 37 58, T 5 S8 2H 4O iR
&
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FOKFN IR 4 HEE(20 R4, 340 Hig)
FARTT I T VeI 8 0] PR 5 JUL , SR 6 4 A [ 7 A
HAMINEE R Z R HLN DR S0 mg,
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uniprot. org/ ) X Jit i A% I J5L 46 B EAT R R L R
BRI 70— AL H JE 5% GO (hiip://
www. geneontology. org/) . KEGG ( http://www.
genome. jp/kegg/) . UniProt ( www. uniprot. org) .
Swiss-Prot ( http://www. ebi. ac.
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TN AEMIE BT
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AN HELT RT-PCR Mt — 403, 338 3 Tllumina
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et Ao S 5 3 A At 0 e 7 2H R R AT U R A
B, B LA W05 PR G B 7R, 3 5 R 7 1L 4%
HATZE R
142 Bt 5%t

HERHZEF I, B RN LA E EH
2, PAESFEHERE = 1.5, THZERE
I EEE A < 0. 67, R « K, 79 40 W) 3%
KR P < 0.05,#% 8. #E/KFH P<0.01, DGE
ZEFRB TR LT I A BB Y DESeq
PEAT 70T, BU{EBEAE O | log, (Fold change) | > 1
H gl < 0.005,
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FEAEAT RN R T5 2573 Bl Duncan [RIEZH 1L
B, IR GETHE B P Y {E + AR ELR (Mean +
SE) &R, P < 0.05 NEREH,

2 RS0
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HARE RS AR & 8RR
KA I N E B E TR i P R R R T
TR UL o AR {0 2 W fi b v i 2K (
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PR EIRZE R E A B E AR AT
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FaTFOReE BT EOZ E EELS S M
PERNZEAE 7315 P 38 AT T R B M A
XA 4y, 5 1 B S AR A AN B A A A
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£ KEGG g HE 0, 5IEH JME A2
Eb, BT 74 MEERNZE R EA, BEY
Fric A 82 Z5 A Al KEGG, Hor 9 /38 % 2 I 2%
Z5(P<0.05,K3) , ZREATEEEERE
FRUR =0 1 A 0 5 B AT HURG R TE A 5 1 5
A TN BRI SR TR A TR O LS Bk
RLOAU e A0 ol A 9 78 A /) 3R 85w i AR,
LA s 240 B PR £l i v, P e R
O IR 55 47k TR0 LS A DG B R 1 R B R
VA TCAE A AE WA B B S
ARTRIEREE H i AR5 LA 2 R i R 71 5 3 356 v )
ZREATERIN L (ZEHRE & SPER) .

®1 EREQTIRER

Tab.1 Annotation of differentially expressed proteins

HHEIE Ll HHE PEE TR
Protein expression Ratio Protein munbers/“}> Sum Annotation rate/%
=9.0 4 50.0
VA Up-regulated proteins =6.0 8 53 62.5
=3.0 27 66.7
<0.330 22 68.2
N IJH%E H Down-regulated proteins <0.167 11 36 45.5
<0.083 3 33.3
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2.4 REHEXLEZEAMIES mRNA RiAKF

ST
PSP E BT N =ML R 5
SN IFER 2 O L B BB BR AR T AN IR A
B 19 A4~ B . EIEE T FeGBP EPX
MAMI2 2822 A5 Ok H2E el 2. 3% (P <0.01)
X SEHE 15 SR B A AR R AR
Fr RS A S S R AL i B A 56, 2 5 g
PG JAET A TR Sl i, IR 2,
MG e fIr s bR E H A MRCT (LBP (EPX |

FeGBP 47 A [A] i 3] mRNA 238 7K F- 70 #r (18]
4), g5 KB MRCI LBP .EPX .FcGBP %5 | i1
P R A% 5 90 d BB ER AL 41 [l #
WoRFsaE B, B e T A S AR A
W2H ., Hrh,MRCI F1 EPX TEAfi# 5 19 90 d Hhxf
W mRNA ik RELE EIHEH I LBP 1E4fit%
J& 20 d R RN AR, FeGBP R 1K &
TERIRZ)E S d F150 d SRk Ak TRROKF, HiAts

SRAE I ] S 5 g kK- (P <0..05)
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R2 ZANEBRE &IIERLAEARKE

Tab.2 Screening of up-regulated protein in pearl sac and outer mantle of Hyriopsis cumingii

FRENR AT KL 22 AR HEEE BRI P
Annotated protein name Coding gene Ratio Protein information description
IeG B4R A FC H-BE FeGBP 11.59 RIERRE L S ERAMAL S <0.01
CG10211
g R PR AT Sk Al R EPX; 10.38 SRHERR R ; Je KA R G <0.01
PXDN
s CBPP; Notch {5258 % ; A4 2
2] ey i . ’ . .
R T MAML2 8.47 BIRAT N W EgEEE 0%
b . NF-kB {553 #% ;
FEZ iy = LBP 5.91 Toll BE b o2 3 4 <0.05
SR 1 BB no 5.40 PUHL S 55 <0.05
, , . AMATE AL R AR AU 414
HMA A €O c9 4.02 W A <0.05
C RIBEH ARG e 3.94 LN 5 B <0.01
S PUTIE ; HL 5
H B A GGA. 25017 3.53 P <0.05
JEHE R ANXAII 3.05 HWER;MHCT BAESWES  <0.01
o s e LIGI
Tt LA AN R PRI 2.78 FoxO {57 A IR 153 5 Fgg <0.01
UDPG i % £ s e (L Il UGP2 2.56 BOKILE WM EE A <0.01
FBN2; Notch {5530 ; 2 il /ML 3T 5
&
PR FEN3 256 XA K T 91 <001
N ITGB3 .
AR WA 1TCRS 2.54 MM RIIF ST <0.05
JRET 2R 1 TTE TGF H 745 4% 1M FBN2; LTBPI 2.00 TGF-B {55 it <0.05
MP20 MP20 1.89 PR R R 2R SO T A T <0.05
DAPPUDRAFT_315775
W RLF 8 H I 7E TGF B 7456 EH FBNI; 1.80 TGF-B {5518 % <0.05
LTBPI
TR BRI B DY I BR PR U It ﬁé}[fg{ 1.69 FoxO 55 1% <0.05
- W R AN A B
PRI S MDHI 1.67 % 5 BB <0.01
WUk (1 T s 1.66 B ISR AR A <0.01

2.5 SEAXTHEAMES mRNA RiAKFE
v Kl

XL B [ 18 ASTF I E AT e
1, LAMBI ,LAMB2 ,LANB2 ,CD109 , LRP1  CNN3
AR (P < 0.01) , 55 A AR ] K 41 P9 Y
Ao i BRSNS 5 1Y S etk A o [
I R R B, XS R A S ST
PPN 55 T AR . WK 3.
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Control means the expression of the outer mantle; 5, 20 means the tissues of the Sth, 20th days after small piece insertion; 50,90 means the
pearl sac of the 50th,90th days after small piece insertion.
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Fig.4 mRNA expression analysis of related up-regulated immune protein
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Fig.5 mRNA expression analysis of related down-regulated immune protein
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Tab.3 Screening of down-regulated protein in pearl sac and outer mantle of Hyriopsis cumingii
HREN Ay (K] 2SR GEEIEYSET P P
Annotated protein name Coding gene Ratio Protein information description
' SRR RN Apelin £5 538 B F1
JILERE 1 MYL3 13.49 TR CORD (5255 <0.05
BAT)ZER A IFAT ; LMNA 6.76 JULPA WA s 2 O <0.01
¢ RIREHE % CD2094; CLEC4F 5.32 £ R 5 0 S AR <0.05
- TR B S
Notch 3214 3 NOTCH3 4.00 (mannose binding) ; 2L T <0.01
BEEE R 2K SI.CH211283G2. 2 3.96 syl <0.05
Hsp27 CG14207 3.61 RAE; PHT <0.05
PDZ i LIM %5#43% SAMKC 2.90 “Rm/ ﬁa@_ﬁﬁ ARG 1 <0.05
Hippo 55 il i

E . JEHL R 745 ( Nonvoltage-gated ) ;

L= CNNIB; CNN3 2.72 FE e BT <0.01
i Y = HMCNI 2.48 WL 4E 4 & (Titin) <0.01
gl 24 4R CHER; FLNC 2.18 Z: 5B AR IR P <0.01

BPERRIE A (162 FH2K) 5
1Gc2 SLS; ZORMIN 1.70 AEJEELC LG ( Hypertrophic cardiomyopathy) — <0.01
P 5k AL HUE ( Dilated cardiomyopathy )
JE LR PM2 1.51 Lo WU s O LANHL Y EIR RS <0.01
AN ek

A AL R 3 GGA. 10681 ; HUCNI 1.48 B 18 5 1 ( Hemicentin) <0.05
=l . £t ok R S A 2 AN

JARAERE p1/2 LAMBI; LAMB2 140 (1 % S K RIRERS <0.01
JERGEE o2 LANB2 1.20 MHEHPETTE T, 5 ECM Z A E AR <0.01

2258 2 A IR 180 700 05 1
EH Ve ;
o2-E BREE A 45, CD109; PZP 1.19 A LT (TGF-B ) s <0.01
- .. ) ZH5MMNES LS.

LDL Z{&MH X E A LRPI; NIDI1 1.12 RS R T A S <0.01
R BRAFLDR?;];]T772308; 107 LA <0.01
3 e ITRAQ HARTFF 4 & ge it 2 AT I E 0 X = £

e

W kB, 25 AR 2 S RE AU R
AR AR B ARG, NLER LW RO H
B AR5 A B S AR ) AR 45 TR
DR AR B BB A OB 25 T 1 1y 3 5 v BB M
TR DA, AR dU SR RO L
T B A 5 T JIL S5 08 B A 5 B 9 1 e
NTIENAG D BE LB RETY T E ., A, T
X% 22 5 IR AT BAR A i, 3 T B B0
2% Ca® PSRN HEZ Ca® M 1 LA S5 4
JEFHRN R L DR A R 22 R R K,
DN = 2 2 IROE 0 A P AN E TR AR i Y 1T
B R A S A e

DU G Ky i = 2 3 ek DU 28t &40 Mg 2L %
AL AR F AR 2% AR IR 3 R A T B G AT
K DA AU T TR A G DL e =
WAL C A I RIS A IF T 10 , ok o X
TR G AR R AT FOR IR . AWDFTEAET
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AR AP BN 5 B2 SR B 1740 B7 , Ui 328 S 28 A
KzEFRFIREE IR H A 13 ME AT,
XU F B SRR E AR ] SE R
V7 £ L 4 o 46 3 A O
3.1 ERAEREEXER

A E IR LI 1gG 1 Fe i Bt (FeGBP) |
CD109 22 53Rk, TERBRPE & HPEE & I
FcGBP [ 152 FE (P < 0.05) , FcGBP #iF 52 7]
RETE TGF-B1 153 1 ] 78 Jot % % b & #4 2 AE
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Analysis of proteomic differences and immune factors between Hyriopsis
cumingii mantle and pearl sac

LI Wenjuan'*, YANG Jingyi' , FENG Shangle', LI Xuenan', CHEN Yige', SHEN Xiaoya', BAI Zhiyi'”
(1. National Demonstration Center for Experimental Fisheries Science Education, Shanghai Ocean University, Shanghai
201306, China; 2. Key Laboratory of Freshwater Aquatic Genetic Resources, Ministry of Agriculiure, Shanghai Ocean University,
Shanghai 201306, China)

Abstract: A total of 1871 proteins were identified by iTRAQ and bioinformatics analysis, among which 119
differentially expressed proteins (P <0.05), including 74 up-regulated proteins and 45 down-regulated proteins.
And 37 immune-related proteins were screened, including 19 up-regulated proteins and 18 down-regulated proteins,
which are mainly enriched in Notch, Hippo, NF-kB, TGF-B and some other signaling pathways which related to
the immunoglobulin, wound healing and inflammation. Up-regulated proteins such as MRC1 LBP, EPX,
FCGBP, and down-regulated proteins like CD109, CNN3, NOTCH3, LAMB2 had the similar trend as the
mRNA expression level in tissues 5, 20, 50,90 days after inserting. It is speculated that in the process of
pearl sac formation, molluscs may protect cells from the damage by immune mechanism and inflammation
through these differential proteins, and promote the fusion of pearl sac and outer mantle. This study provided
basic data for understanding the immune response caused by Hyriopsis cumingii nucleus insertion.

Key words: Hyriopsis cumingii; pearl sac; outer mantle; proteomics; differential protein screening; immune

factor
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