HEDK PR 2017 £ 5 B, 24(3): 516-523

Journal of Fishery Sciences of China & 17‘1:1 ‘ié i

DOI: 10.3724/SP.J.1118.2017.16255

MR EARY D RERBNEHRER. EREFFMT LEERIERN

=AU

FREDL AW, mal, el pE s A gh?

L AR SE K= BE, TR BT 524088;
2. ARSI GINT TREARBG PG, AR BT 524088

WE: RWRANT B B0 & WU 2 R QR T D Bk DL (Pinctada fucata martensii) BERIERE . KA
LR A B R IR By s, LB T 3 A Sege i, Hoh, EG1 AR WO E i B (Platymonas subcordiformis),
EG2 M BRI 0 JE i 3, BG3 UM REm kL, FR5H 170 d )5, HR D IREREE & BRIERE . M52
WA KA SCHEE K EGFR . FGF18 . GHITM F1 TBR I LA M AT ) b S RN s 25 By AL A S BE X pearlin . DPT . pif177
M N19 FE . SRR (DS UMD ICEREE N F IR WA R . BEEATA R E 2R (P>0.05), IERILEEE
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D) M ANERR R YL % (mantle center, MC) A1 2% i
(mantle edge, ME) H1 & fb #H & L I pearlin .
Dermatopontin(DPT) . pifl77 F1 N19 f26i5K -,
BT B AR B FCBR B DL B BRI RE L A KA
W ACAH G R Rk py s me, S — B Bt — 24
fRrERHEL . R R T LA Bk TAERR R AEah % s
MZH R

1 #RFFE

1.1 SEIEH A

SR P AW A AR 7 PR L Wang Z5EU1R
E AR R R S2, A . AR AU 21
TN 26.3%. 1.41%F01 31.5%, EF= T4 0
SCHR[8]. BERDI DI A 2 4%, #EA% 5.8~6.4 cm; TR
¥ EHAZ N 6.0 mm, V34T #(0.34+£0.02) g.
1.2 KIgit

2015 4F 4 H, BRI R — A HoR BT
)5, BERL N 3 SE5G 24H (experimental group,
EG)FIH B Bk BASLAHE 3 NELE L, A E
24 100 5 [REREE DL, 3 4SS50 20 43 53] 5 W IE o
JE i & (Platymonas subcordiformis)(EG1) ., {3
TR+ 0 O e TR S Y0 (EG2) o TR 2 1) R
(EG3). FREH/KMAN 500 L, /KR 4E(DO) R
FE7E 5.00 mg/L Ph I, /KilE 21.5~30.5C, £hEN
30, SEHG IR FRF K 50 em &b, FIA A 301
TH 2 B 2 ok v =X R R S R /K R R R AR 12
W, FEMEEFE 00:00.,2:00,4:00,6:00,8:00,10:00
12:00, 14:00. 16:00. 18:00. 20:00 5 22:00,
AR M DL 1, BRI A B S HE AT
ERFE KI5 170 d J5, & A BR
DR BRPERE, W P 52 LR AP 2 JEEHS 43 A K AH
I PRI A AH S PR A AR ek i

F1 ZEIXRAFRMERE
Tab.1 Feeding dosesfor each group of pearl oyster
Pinctada fucata martensii

ikl diet EGI1 EG2 EG3
WL T it /L
Platymonas subcordiformis
b ik g
microcapsuled diet weight
TE: WoOTB sk B2 4x10° cell/mL.
Note: Density of Platymonas subcordiformis was 4x10* cell/mL.

40 20 -

- 1.5 3

1.3 SKEAHE
131 HEZNBHMEEMIE LRERE, 4
THE RIS SIS RS . BRI BRI (pearl
weight, PW)H HLFRP-FriE, KfEl 0.01 g 2
Pk )2 JEL ¥ (pearl thickness, PT)HIRIIZLE OSG-
1000 22k 2k 2 )5 B2 ToH A Sl & o 57 4 19 (e 4
% UL A7 3% 2R (survival rate, SR)FIAH AZ D1 B4 4% K
(retention rate, RR)AYTHHE AT :

A% DUAEE 6 (SR)=552 3 45 o isf A7 A% D14~ 25/
ST 4R B AR AZ DU $x 100%;

A% DU BA A% 28 (RR)="5 50 45 o I A A% DL 2R A%
B/ S50 45 AR AZ LA 50 100%;
1.3.2 /2 RNA HI3REXAN cDNA WA SLiss
WEF, MWEAEEAIE 8 ANAMA, A5y B
FENL(A)  ANE R g X (MC) Al 2 X (ME), ]
FH R 3 5 7 22 -80 °C UKAA 1A% . R JH Trizol
RPEHUAFENLA) . S JBE(MC) A3 2% [ (ME) Y
S RNA; T 1% AR EE e v VKA DU RNA B i 5
B, RS EEE T NANO DROP 2000 £
M RNA (2B M, B 1 pg & RNA, H
M-MLVRTase ¢cDNA Synthesis Kit (Invitrogen)/<
S R & A K cDNA, FFK cDNA -7 1E-20C
UKFEE o
1.3.3 SI#MMERK iz Primer Premier 5.0 14,
WKAE qQRT-PCR 59 0B HE N, 43t A K
HFILR(EGFR. FGFI8, GHITM F1 TBR Iy, H"
A KB (pearlin, DPT . pifl 77 Kl N19)FIP 2
J:H GAPDH ) qRT-PCR 51¥1 (% 2), 54T
Y TR R ABRAR A . &5
J 81 S VT T [ Bk B DL B2 B i i 4 500 B A
NCBI.
134 ZIHRAXEESHT LA E R
PCR (qRT-PCR)¥:ill EGFR. FGF18. GHITM Fll
TAR I TEHFENL(AFRIE; ¥l pearlin, DPT.
pifl77 F N19 7¢I [QEREE U1 ARE I o 9 il (MC)
MG BEME) R IL, AR A MC il ME
) cDNA 55— 2%5E RBibR, SOV &4 95°C iz
£ 2 min; 95°CZEME 15 s, 60°CIiE K FEFH 1 min, 3
40 MiEFR, ABI step one Software 244 HT2¢
SEH PCR 457,
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Tab. 2 Primer sequences for real-time quantitative PCR
FE[H gene 519551 (5'-3") primer sequence(5'—3") FHi%& application
EGFR-F TGAGTTGTTCAGATGACGGATG qRT-PCR
EGFR-R CTTCTCAGGACCCGCCCC
FGF18-F GGTGGGAATTGATACGTTGATC qRT-PCR
FGFI18-R GAAATGTTACCCGTCTGTGCC
GHITM-F GAGGAGGTACGACAGCGAGTT qRT-PCR
GHITM-R GGGTCATCCACGCCAGTT
TSR I-F AACTCCGACCTTGGCACCCC qRT-PCR
TAR I-R TAGGCGAAAAACGCAACGAT
pearlin-F GCTGGATACCCTACGACA qRT-PCR
pearlin-R TCCACATCTTAGCCACTCA
DPT-F ATGTCACCATACCAAAACCA qRT-PCR
DPT-R GCTCATCCCAGTCATTCAC
pifl77-F TGCTGCCATCACGTGAGTATG qRT-PCR
pifl 77-R GACTTCCCTTTCTCACACTTCCA
NI19-F TTTCACTTTTGATGGGTATGGC qRT-PCR
NI19-R CGGTTATGACTGCTTTGTTGC
GAPDH-F CACTCGCCAAGATAATCAACG WS 3H reference gene
GAPDH-R CCATTCCTGTCAACTTCCCAT
1.4 HIELE (4 B8 A% %5 EG2 A7 % 44330 bk EG1 Fl EG3 42

SEF G B IS R L) GAPDH 2 FEEEIA,
AR B B3 H R GAPDH ) CfH, #ic B 2724010
THE H B3 FR 0. SRR 200
(one-way ANOVA)E T Alm B ERMAR . KA
KIEHNGH M RN KR BN EZS, AEFDT
=, FIH Tukey WiFATHAILE, WEMAKT&
}0.05. FIJH SPSS19.0 #4418 38 /M o

2 ZEREHW

21 BLBAFTERMERBEEE

25 S A T BBk RE UL R RE 19 40 BT 25 SR L
% 3, SCIG A4S 20 o [ R RS DR AZ DL A7 TR 5
WR . BWRZEE Y BAEIRE BRI
TEAE i M2 57(P>0.05), Hifp EG1 4l HA K

BT 16.07%A01 18.18%, BEK)ZIEE 5L EGI
M EG3 #2585 17 10.58%7F1 9.10%.,
2.2 EGFR. FGF18, GHITM #1 TBR I FE A AL
5 170 d J5, W5%E EGFR. FGFI18. GHITM
HTAR 1 T FEAL(A) B = (E 1), AT R 3R
B, £S04 (a] 5 [QBR B DL A7 WL EGFR .
FGF18. GHITM F TBR I {{AH%F 3k B ATE1E
Fok 25 5(P>0.05).
2.3 pearlin, DPT, pifl77 #1 N19 FEFh RIEH R
KER
558 170 d J&, 5 pearlin. DPT. pifl77 Fi
N19 e JfEE(MC) AR X 2235 1 (] 2), #5250 41
[B] 25 FCBRAF DL A g e DPT R N9 fRAH X 3655 5

x3 BLREAIRKSNEHRMEREALR

Tab.3 Thepearl production traits of Pinctada fucata martensii in the experimental groups

n=3; X+SD
i H item EGI1 EG2 EG3 P
1715 /% survival rate 62.22+15.06 72.22+5.56 61.11£16.67 0.353
BB 1% % /% retention rate 73.08+5.44 65.83+5.89 63.39£1.26 0.053
BERJZJZSE /um pearl thickness 242.36+13.06 268.02+30.30 245.67+14.13 0.326
Bk /(g k") pearl weight 0.45+0.02 0.460.03 0.45+0.02 0.971
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a 0.008 - a
i = 0.12 n=3; £SD IH o n=3; xtSD
<) S a RS a
2K 0.09 a 2 & 0.006 a
oo ®ES
B &9 006 B &% 0004
Egc Tas
558 003 5 5 § oo
0 - - 0
EG1 EG2 EG3 EG1 EG2 EG3
2051 group 205 group
a
" g 0.16 n=3;%SD  a . . s 0.16 a y=3: ESD
438 on X2 012
K 2S5 B
S Ex K e a
X ED 008 & 83 008
oy ™ moo
S8 X3
S8 > 004 S 3 0.04
N= 09 K =2
e~ S
0 0
EG2 EG3 EG1 EG2 EG3
2051 group 2151 group

Kl 1 EGFR. FGFI8. GHITM 1 TBR I TEA5E ML BAR X 22 1%
FLA AN R B A B 7] 25 57 2.3 (P<0.05).
Fig. 1 Relative expression level of EGFR, FGF18, GHITM and TSR I mRNA in the adductor muscle of Pinctada fucata martensii
Values with different letters are significantly different (P<0.05).

0.5 a
7.5 o a  p=3;%SD
g ¢ 60 n=3; ¥£SD a e 04
AN RIE
™ &S 45 Redos
E5g Boa
© = 97
§.§§3.0 E'%E’O'Z
§ 5215 S8 01
Y
0 : 0
EG2 EG3 EG2
2151 group #0251 group
4
a
i 5 0.4 a §
AN n=3; %SD %'§Q3 n=3;%SD
KERO3 REE
' g o ¥%52
Z 9% 02 X 8=
~ g ° ® .g %
SE 5ol 2521
] & =8
0 : 0 :
EG2 EG3 EG1 EG2
235 group 215! group

K&l 2 pearlin. DPT. pifl77 F1 N19 {7 s iR i AR X} 2635 &
FA AR 74 (1 B R 2% 57 1 3 (P<0.05).
Fig. 2 Relative expression level of pearlin, DPT, pifl77 and NI19 mRNA in the mantle center of Pinctada fucata martensii
Values with different letters are significantly different (P<0.05).

AAFEAE B35 M 2% 5 (P>0.05); pearlin F pif177 A
X 2R IR AR B 3 25 7 (P<0.05), Hi EGL 41
B L [CBRFBE VLAY pearlin FEIH ) 32 3k & W E KT
EG2 4 il EG3 4H(P<0.05); EG3 £H 1Y & FR Bk £ DL Y
pifl77 FEHMRBI R E ST EGl LM EG2 4
(P<0.05),

2.4 pearlin, DPT. pifl77 1 N19 FEih S ERIR
kER

258 170 d J&, 5 pearlin. DPT. pifl77 Fi
N19 TENGRE(ME) )1k &2 (1 3), 45 55 4 0]
[RERAE DL R pearlin . DPT Fl N19 BT
Ik ANAETE B3 M 22 5(P>0.05); pifl 77 AR
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& 3 pearlin, DPT. pifl77 #l N19 TES G (A X £k it
HA AR B A B[R ] 25 5 48 35 (P<0.05).
Fig. 3 Relative expression level of pearlin, DPT, pifi 77 and N19 mRNA in the mantle edge of Pinctada fucata martensii
Values with different letters are significantly different (P<0.05).

KR AT 5 22 5 (P<0.05), EG1 41 1 o [ Bk )
VLR pif1 77 FE R B ik i1 8 2K F EG2 4171 EG3
4H(P<0.05).
3 itig

H 20 t42 60 LK, DREREE I HBRSR
B AR 3 I AR 3T o S W SR 0 5 0 X T A TR A
TR A 7 B A g R B S SR A o R TP R 5 2 B g
X HARAIE s, BeAh, T RTE 2 H a8 n
b 25 5 80H 2R IS R FEAL. 20 tHhat 80—90
AEAR, VDT AR IX T R DU TS RO T AR
BRI K 50%~65% 71 (HIRE 2 3 AE TS
TS DX R DL A TS AT 30%, PRI, AR
WA BHEA T80, R D R F 2k
D FRpEAR A R, BHF T ARG CR S T B ER
DUE R TR S X St A
filhn, A RGE TR SEE R T LR
TROUM BTG % . BECR, JF B T A
s O BRRE. FFRENT) (LB RE
fift RS BR UL A AR R ), 5 PG BR A DL g Bt DL
%, FEFIHEEZ G822 LT Bz dikiEa K
BT R B i 2 A (R B R I R A )
ZHEV R CIRAER R BRI, R i R
I A A X AR A R SR S FR R DL T AR B

Ko HET, A XD EZS N TAREH A A 3%
W T#(Haliotis discus)!'*™'", 2013 4ELIok, P8
HE5EVERAATF R T S FRER AT U0 2 18] k) 5 A
5%, Sefa BT N AR XS AE DL ARG | BT %
HREtE bR S A LI N ks a7 AR
oA A R S IRER B DL R DL AA I 3. L%
PR 2R OV SRR S R 0 T PN AR
P 22 5#(P>0.05), 3 15 BA fl e 2 1) ) T DR 4R35
ORI T IR EE DL B BRAE 7

PR DL AY IE H A KR B R A 7 IR a0 e ) A
AR, A KM I X Y TE Rk A MR IE
AR IETHE . EGFR J&— R IR H 22 14, 7T L5l
IREE A KRT | b KR T84, dEmiE
MR AR AL FGRIS SRR
AN A K PR R I EE N 0 2 —, 7RI
K. WiEAST . BB RS kEEZENE
A2, GHITM J& T Bax inhibitor-1 (BI-1) 414 i,
[ € YA 8y = I 1 X eyl T o R O (2
2224 TBR TAFAE T AN 1, 3 5 5 ik
MRS S5REEMM AR 8E . 2k, 8
T4 A RTIATSE R EGFR. FGFIS.,
GHITM M TBR I M F R 575K | 7m . 7o .
SoE . B, BTE. AR TEMRKEEE 8 A4
A KRR 2 TE AR SO I AR 4 N3
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PR 2238 1T DA RS 2R DL A R B . AR 5E 4G
W7 5 [REREE DA 5L EGFR . FGF18 . GHITM
FTBR ITHE 3Ll P Rk K, 4558 Bk
A I EE2E 5 (P>0.05), X —45 R INZ MU %
T R AR I A — e R b T LA ) [ R A D
KRBTSR, SHONESEOBTT LSRR,
AR O ) AR R B B B
ZHEEA VLR T RSB 8 1 I A I U0vE )
AP TR AN BR AR S (4 ik
Forp g 2 o B R R SRS L B B
ZEMER R EPY ) A TIHRERB RN AV L
AL, © 2 N E TQBRBE DL v e I 4R 15 T80
M AR E BN, W nacrein . mis60 .
msi3l . aspein. KRMP. N16 Fl pifi77 42730
ARG T 3 ALK 4 P ) FRERBE DL AN
SRR B 4 SR AH OCIE A pearlin . DPT .
pifl77 M N19 Fik/KV 2R SR ERIX 4
Ak 5 PR 7 45 52 56 201 0] 2 B AN [R) 119 3 26k #
DPT F1 N19 78 H 9 JBFN 1 2% 55 i A X 36k 1 25 57
AN, U I T A R ) TS T A X X T A S
PR A 2238 77 RS2 s T vh S peartin FEARUR % 1m]
RN i 38K B = TR, [W,
WO B AR INAL 6 pifl 77 AE G IR 2 kK F
QUERTE =1 B 71 |2 W IR 4 g Sk SRRy I R
LMERBE T pearlin M pifl 77 B9FKIK, pearlin &
AR RIEFRE A, @i Ca B IETEK
BHISCH 2, 2 5B 2R, pifl 77 J—
PR 5L o 2R 1, JE O R RS A SCA MR, 2
PESCE A, T I [CEREE VS ERZ I A
CEAIX 4 AFER PR, 0T DA I GO 2 1R Rk AE
—EREE LG T ERZMIE R, X T B R U
PRI N2 32 B 2 5L B T T AR AN AL 1 i
o AB B, %01k 35 P 1) i o 45 A BAE OC &R
WA, HAWRSE BRI T 4 s H,
AN DA AT R 3 22 S 0 1 IRk B DL A= 4k
RN, AN ERBRIZEE | R
PRy B A R OR R, LR RN R E
ROUTER R B O 8. 22 5%, pearlin F pifl 77 W)Hik
25 5P BE BRI 52 0 14 A T AR S IR AR o
E- B T8 S T 4 N T R 5 O i e

WL E S 789, (HRAE)R 2L TAE ik
it — 2P AR E T, A fole 5 408 T e o o
UGB, O ) E BRA e B it

S 30k
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Abstract: The effects of replacement of a dietary microalgae with a microencapsulated diet on gene expression
related to pearl production traits, growth and biomineralization were studied in the pearl oyster Pinctada fucata
martensii. Three experimental groups were set up: EG1 was fed the marine green alga Platymonas subcordiformis;
EG2 was fed a mixed diet of the microcapsules and the algae; and EG3 was fed only the microcapsules. The ex-
pression level of the growth-related genes EGFR, FGF18, GHITM, and TSR I in the adductor muscle (A), and the
biomineralization-related genes pearlin, DPT, pif177, and N19 in the mantle central (MC) and mantle edge (ME),
were detected and compared among the three treatments after a 170-day indoor farming period. The results showed
that survival rate, retention rate, the pearl nacre thickness, and average mass of the harvested pearls did not sig-
nificantly differ (P>0.05) among the three groups. The relative gene expression level of EGFR, FGF18, GHITM,
and THR I in the A did not significantly differ among the three treatments (P>0.05). Whereas the relative expres-
sion level of DPT and N19 in the MC did not significantly differ among the three treatments (P>0.05), the relative
expression level of pearlin was higher in EG2 and EG3 than in EG1, and the expression level of pifi77 was higher
in EG3 than in EG2 and EG3 (P<0.05). No significant differences were detected in the relative expression levels
of pearlin, DPT, and N19 in the ME among the three treatments (P>0.05); however, the relative expression of
pifl77 was higher in EG2 and EG3 than in EG1 (P<0.05). These results suggest that the microencapsulated diet
can replace part of the microalgae diet, which may be helpfully applied in future studies of artificial feed devel-
opment for pearl oyster P. fucata martensii.
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