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AEMEREFH L ThME, TR PR EE Scarbl W R RERIHATT M, W
ZTRNA THZAEEWHEXAREMMERAE DX S EX M, ik Tz E 8 SNP 4x
B E KX RHIAT RN ERETR, PLEKEEN Scarbl g 2 MM EFF 1A
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S=Zkm T e a8 A8 EIFMESE 80.51%, EHREGH WA EfRTFE. %32 EETREL
EE RN AT . . kB M. OME. AR AL T ERSE, EERERE. B
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KUY FAEREE,; Scarbl; EE K ; HERME; SNP A &; AKER

FESHS: Q78559174

B2k 1 A3 i Kk &% 1A (SCARB1/SR-BI) J&—
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eim AR, RS A T N TE BEER Y 3 B M AR
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AHOCTE AR R R R Se R e s i, BeAh,
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color) 21 . HRG T IVER, K@ R Scarbl
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Mo R EAL, SR BIE, Sz R BB L,
FCAEBEZE b TR R TS .

B B (Eriocheir sinensis) {0 FRINE , &
KREFELEWETEL, O RCNRZ HIX K" FR5H
b B SR AR A A RN T AR Gl Al
A AL OCER EM, R, PUKN TR
AR G BT A R EE R M M2 —, AR
B im B TORE L B KRBT RNA T4, 43
B T iR A g B8 Scarb [NE5HFNTIRE, /145
[KI ) SNP A i I8 4 5 A= AR MR A G4 #T
DA 33T Sy v e G 2 8 1 5t A% I 5 FT R e L 4 2
%%,

1 MESTHE

L1 SCEBMREFSEKMERNE

S5 FH 8 Ry b W ]S Y VT 214
K B IR A K B R A e, R
(16.84+5.68) g/ H, Bt feE 4, ) % A6 0F PR K 1 I
T AR FRIH RGN GG A S5 50 % 3h )45 B
TE) o SEIG JE A Sk BT A S 8 ST R — A A S
S 39 1A AR K E 8:00 BEMEGRRL, B KR B
8:00 £ Bk 1H 5 3% . 10 sk W) LR 1A T (Sartorius-
AG BS124S HLF K HE) . 52K F7E T8 (iFhs
RAse), Wi 7dEiidRhE, 2k, 2%,
BUi Tk SR HR A I I B R

GR = (T, — Ty) /Ty x 100%
L, GRAAKAMIER (. KA
PBEFE T KR (%) 5 Ty AR R AH MR 14 05 52 i
W AE (g/om); Ty S AE B AH SRR Y W56 58 5 0 i
{H (g/cm),
1.2 Scarbl W= & 5EIREM LR

DN S 0 ) 55 = A0 R PR S BB AL A IR b
L 200 uL, SHEASLH A BT EAIEAT RNA $2
cDNA & 8 [ Scarbl FsCE"™ 3§71 A its 105 11
MR 1R P e ek A TAEY T
(B ARA R AT Y . sy e k&
F18) r A 2k B A R DR 2 i o T B R A DG 257

M NCBI (http://www.ncbi.nlm.nih.gov/) F 2% H:
ARSI RN Scarbl I B R ILRR P A . BESY
XFUF (Penaeus monodon, XP_037793733.1); LA
TEXFHR (Litopenaeus vannamei, XP_027208402.1);
H AR X} ¥R (Penaeus japonicus, QIH_55563.1); =
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PEAR F & (MPC _11265.1); ¥t 5 i (Danio rerio,

NP 944603.2); /MR (Musmusculus, NP_001192011.
1); AN (Homo sapiens, NP_001076428.1). fifi F

DNAMAN 37 2 J5 81) Lo % [ 98 e 45,
MEGAX 4 # 3% % X Z &, fii | ML(Maximum
Likelihood) 715 /71%, &€ bootstrap 24 1 000,

1.3  Scarbl BB RIE D

3 S SBCHSE S IS L S0 R S0 0 S o 4
6 H, TETCH PRI T i A IBOIF MR . il | 6
OIE . MRS ILASE 6 i 2152 HUE RNA
AL cDNA . N FHTELME (https://www.genscript.
com/tools/real-time-pcr-tagman-primer-design- tool) 1%
T qPCR 514 (£ 1), qPCR [ 1 14 5 4 20 L,
115 SYBR Green remix Ex Tag 10 pL, [ Fii#5]
¥ (10 umol/L) 4 0.4 uL, cDNA(1 pg/uL)l L,
ddH,0 8.2 L. J N &1 W A k9 &y .
94 °C7Z M 30's, 94 °C 7B 55, 60 °C IEAH 30 s,
H 40 BRI 2R BN 65 °C B S s
EFto05e°C, BT 95 °C, HMHALE 3
MHEAREE, A FR,

PR 27N 7 R AT R N B A SR A B
24 PN [ 5t e i B PR ) AR O b i, DA
FERTIY C AR R, BT :: AAC=
(Crmiy=Crvy ) ssem e —(Comm—Crm sz 1o
M) — AN 7 B BOAS [ 4 0 i PR AR X 3R
I, W RURZHZU C EE XS iR, i 1] Graph-
pad prism 9.0.0 Z3 B A X A 5t 1 25 Sk

1.4 RNA Fiiscig

M TE 28 ™ % (http://rnaidesigner.thermofisher.
com/rnaiexpress/) & T H T& W H 12 94 F & Scarbl
4 dsRNA 519 (% 1)o WA SLH F I HY RNA
TR FNADE T A TSI 45 R, B 0] i
3 ug/g fE RNA Tl . BEMLPE AL T 155
(B SBI VLIF 214 B9y Sy 3 4, B4 8 HAg, T
P 1 M5 2d S 1K dsRNA, & 15d 459 (74
FR15d T, TIA 2w & 2 dEH—K
dsRNA, % 30 dZ53 (A Fx 30 d THe4l), &5
141 R %) 4, 2 dVESTHE AR, =
30d %%

SEYGEE AT, X A 2 S AT AR N
BRI G, BUE g2 HF
RS DR e A 22 g, BB B
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%1 Scarbl EF R, FIERMA RNA TR IEA514

Tab.1 Primers designed for cloning, expression detection and RNA interference of Scarbl gene

514 FE5I(5"-3") P
primers sequences usage
Scarb1-1F GACGTGGACGAGATGAAGGT Scarb1 7511
Scarb1-1R GTTGACGAAGGGGATGTTGA
Scarb1-2F TCTAAAGGGAGCGAGAACGA Scarb1 FF512
Scarb1-2R CGTGAGAGCTGTGCAGAGAG
Scarb1-3F CTCTCTGCACAGCTCTCACG Scarb1 [F 513
Scarb1-3R GCATCTCACTCCGCCTACTC
Scarb1-qper1-F ACATCTTCCACAGTGTCCGT Scarb1 %6 5E &5
Scarbl-qperl-R ATCTGACGTCTCCTCCTCCT
Es-S27-F GGTCGATGACAATGGCAAGA NZ51¥)S-27
Es-S27-R CCACAGTACTGGCGGTCAAA
Scarb1-ds-F GCTGAACCAGTGGAGTGTTG dsRNA5|#)
Scarb1-ds-R AGACAGGTGAGGCTGGAAGA

Scarb1-T7-ds-F

taatacgactcactataggg GCTGAACCAGTGGAGTGTTG

dsRNABIYI(HETT)

Scarb1-T7-ds-R taatacgactcactataggg AGACAGGTGAGGCTGGAAGA
Scarb1-W1-F TACCCACGAACAGGAGAAGG Scarbl SNPJiiiE 514
Scarbl-W1-R TCGTTCTCGCTCCCTTTAGA

AL 22, AL SR H 0 A
R, IAEBMEE T (LEICA-DMS500) WLEATIHE
WLEEW@WHQD 5N HR 0.1 g/mL EL 4]
A, HEABBEIL (XM-150T) AT,
mﬁE}:ﬁ?ﬁ%AUMFF' 3 000 r/min, 4 °C &5.0> 5
min, W F¥E 1.5mL, X 3K; LMt
JEEE T (EVO-60) T K 447 nm &b 5E 0 56 B 8
TR ZEEA S N & & il .
5% KR KBS
BT 18 Scarbl 5 —4b 515843 7 51 1) 51
Y GR 1), BURSCR R ATIISgR ) 175 Hh el
e JE IR R, S WA S % Uy ik AT
DNA $2HUHI PCR P74, P26 A= T A=) T 7%
(i) B A BR A /1 . f# ] Bioedit K {4 Hb X
FE 5 345 G R i 0 Scarbl # SNP 037 25, BEJG ¥
i 8 2 () SNP 7 435 175 HUEE A= K W (i 7%
JEIE R | FeRIGROR | TR AR ST OCHK
3 HT, {#i ] Graphpad Prism 9.0.0 ¥ 2= KRR 55 3
R RUEA T 4011 1 2 2 S PR A 00 . WO 6 1) SNP
LR AT AR A HE P SE i, B
RUNTRAE A I A REAE o

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

1.5 Scarbl B9 SNP Fik

2 4

2.1 hAEGEEEE Scarbl IERE LW ESREIREM
vaki

ZaRERN Y, AR gi I Scarbl B 2 4~4h
BF (1012, 1403 bp) #1 11~ 7+ (32 181 bp)
G, HTFFHCE EAE 42K 2 415 bp(GenBank %
S5 OM 824436), 4y 805 2R, HA
—/~ CD36 254438 . ZHEMR T 51 2 T L X FIAH 56
YRt ) R BB (B 1) R W], rh AR i
5= B R A R, A SRR 5 A AR D
PEIK 80.51%, 5 [F] 015 RS 4y (4 % R Ao 14 [
TRVETE 72.84% LA [, Scarbl 1EA R4 ] BAG 45
e PR

2.2 ThIEGEECER Scarbl HEERIRT S RIS

WA, T AESE R Scarb] TEAN R ST
LSO g7 3 SN 1771 N 187 N W AT | N 1 )
WAL A RIK, GRAKRE, EFEER. Ml
LI R 2 200 B v ) e SR AR R R, L e T
I 75k O 20 e ) Rk it ey (18] 2-a), W05C )5 I
ARk Em i E (8 2-2), WiseRIInE P ER
ik (K 2-a), MNLAAZUE 3 A FE iRy
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100

78 PETIXTER P monodon
99 |: FLYNESTER L. vannamei
HAXR P japonicus

—— WIRBEE  E. sinensis

100l =yt 718 P trituberculatus

WL D. rerio

—— N H. sapiens

0.20

100 /N M. musculus

E1 g BB 5K Scarbl WEEBLFFIRGH

Fig. 1 Phylogenetic tree of E. sinensis and other relative species based on amino acid sequences of Scarbl gene

TR AR (B 2-a, b, ¢,

MU 72 B WE , Scarbl TERTEAR . O IEFIIL
RESPRI U e I E SN s S a =T AY Pt V(1 N
W58 5 [B) 49 1) e A B eIk, (EIARAFEAE B E e it
FZ5 (P> 0.05)(1 2-d, g, i); 7EH85 W7 0 Fik &
P TE M0 5E B) 0 2 2 o ST R S e 5 (P <
0.05)(I¥l 2-¢, h); M 7F ML Ik 0 448 g v 1) 8 35 202 DA
WEFERTT, B S WA R D B, HIA
25 (P> 0.05)(& 2-0).

2.3 RNA TR

2215 d T, SC0ME A T I R 25 €0 55 % HE 4]
A (K] 3-a), H2EHIEY M A [(7.37+1.19) mg/kg]
BN BB ZH [(9.91£2.90) mg/kg] T [ 25.64%( 3-b).
HAMEL R, 15d TR (Bm) 583, T
JHRRR I /NS I (L) 6 BE S BT 40 i HE51)
FEHEZEFL T R B LE T R Y B R S AT
INERE RS TE W . A TCIR SRR IS . 15 d Tk
20 1 P 3 P R L P )2 R G R T2 A BB I 1 =3
L (K 3-¢)

2:30d T, SC0ME 0 IR R B (0 A8 SR K F
0, (8] 3-a), HAWE MR & [(4.03£2.18) mg/kg]
BN BB AR B 59.36% (&l 3-b). H4UER L B,
JHF JERE R JHF /N A s s R ASRITBR I ) 5 7 26 1 38 4
WAL EE R, AHMEHESIEELIG 2 i AL
SRR T 240 19 28 IR A A3 51K (K] 3-¢)o
2.4 SNP #RIEFFESHE KRB REL S

X 175 A AR B IR FE AR 1Y Scarbl #EATH 1
AU, FE5E 1AM P %2 F) 34 SNP i 45,
(C432T. C672T. G684T), Wil 34> SNP {ii 5 5

https://www.china-fishery.cn

AERMARIEAT I 30T, &I SNP C432T 1Y TT
FE DR B W0 58 5 MG R R e K KR R T
TC 1 CC FHA (P <0.05), Ti5e seis KR %A T
FER (P>0.05), 1% 24~ 45 (SNP C672T Fl
SNP G684T) 4 3L [ 7 15 A KA G MR I A
1Y HRE (5 2)

1 SNP 17 g5 5 3 AN AERAHSCHAR AT H 4307
HEE 434, & B SNP C432T 14 TT 3t P 1 (1% % i
FEAERAMERIG E o X E Py, S & 28 T
¥ (K 4-a, d, g)o 1 SNP C672T 1 SNP G684T,
DL SNP C432T (1 HAh 3L R RUAE 5 43 U IX [E]) 3% A
I G I AR PR (] 4)

3 i

AW 5T A P AR G Scarb] ) CDS K
92 415 bp, A 805 N MR, HA—1 B
KIHIERZIRM CD36 25 MR, 5=l FEE
FERR AR E ik 80.51%, & W% IE N 78 A [A] ) Fb
(o) 5 R m RS, B RO BN AEYE IR
Ao Rk Z B, LR E TR . Imil
R 90 B A B i ik, LRI S (R 9 B 3
Ik, ATREE R N AR A WL
Fri It Scarbl /- WG BT 5 R s v Sl 8
NZE S AR B R R KUK BB, 7R
FEA I I ) A 9bK B A0 L P A T B e ak RIS
DRI i o e A 2o A v R 4 B, W858 s e
B Scarbl Fik A W B FHE IS, X AT fig i
ERISERE 5T, ATl Scarbl S S5 8
SRR, I A= AR fe i, DAk R i
SERMAERER . BRI, fErpreg iRy,
i8N Scarbl W] BEA B8 AR, I3 3 ML itk
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B2 HIEGEERR Scarbl EARI R EAM A EA LA R HFRIET L
(a, b, ¢) Scarbl fEANFH B FIRIELLE: (a) BEFERTI, (b) B5EE M, (o) B5EM M (d e f, g h, i) Scarbl 1£H] 54 LA [ 058 5 I 31 i 63k
Leies (d) BRI, (o) id, (O MmtkEdiiE, (g) 0, ()&, G) IA. EBFRARENS 7 RERORA I FE R EZER (P<0.05)

Fig.2 Spatio-temporal expression profiles of scarbl gene among different tissues and molting stages in E. sinensis

(a, b, ¢) the expression profiles of Scarbl gene among different tissues, (a) pre-molting, (b) post-molting, (c) inter-molting. (d, e, f, g, h, i) the expression

profiles of Scarbl gene among different molting stages in relative tissues, (d) hepatopancreas, (e) intestine, (f) haemocytes, (g) heart, (h) gill, (i) muscle.

Different lowercase letters indicates significant differences among groups (P < 0.05)

EL 20 BEE B % 12 B PR A TR | AR .
SR, SCARBI fE N iz ik, HAEEH)ZHEM
IR AR I 25 R BB L, Rkt —4
F¥J'¢ SCARBI # [ 76 H A o 2 8 A [w] it 7 st 401 A
KA B B R 9 DL SRR AR GE 4538 -

S MSN R EY RIS E S N RE, Bk
FEMAE RS B N AT R, B S AR
SRR TR B EHS, hTEAYE PR
JE VA B K, T A R IR B 1 AR
B IR B Ik B Rz gy, S R RS AR
HAGHEATUIR . B LA P il h 2880 3 | 2R i

[ K 722 2: 32 /5 sponsored by China Society of Fisheries

WoFnz SRR . BREE . IR RE AR 2 DIAHOC
15 18 R SZ 1K (scavenger receptors) H. A7 5 5 iz i 1)
S FREME, RS GBS IR & e E
B TR, S 5AiE P28 b &R i licd
TR, ARSLEG KR I, Scarbl 22 RNA TH5, Sk
TR 110 T il i 2 O B30 €2 oy ok 1Y) o € R A IR
JHF /DN 425 s ROV 440 i ) 20 R 8 A e R A T s R
b, FERZZE DR R W ERRAL, RS
RN BRI 8 N R 5% 55 kA T R
5. [, MmiEAS g5 b= —ErEf, £
IRy Vg 3 TN L PR )2 R G BT J23 A 1) 225 Tl A8 A
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15d
(a)
®g 15 ¢ : ot
£3
S 10f
413
FE st
=]
RS
o 0
=
b ct 15d 30d
I I
time henat st
epa opancreas mtestine
(b) (©

B3 FEHEE Scarbl THEMRIRAE ., XAE MRS EMEXBRAGILE
(a) R AR Scarb] TARJG (0 RIREA €2 e, n (RIS & M BE R IO SR (b) P AR BE B Scarb] 05 0O HF R P9 25 #0125 1
FERAN, TR R E R (P<0.01); (o) PEBKEEBE Scarbl THRIG WL 15 B B AL SLD) E W EE, b XL 15

15dRNA TH4; 30d: 30dRNA TH4; Bm: FEBE; Lu: B

Fig. 3 Comparisons of coloration, carotenoid contents in hepatopancreas and histological observation

in relative tissues after Scarbl gene interference in E. sinensis

(a) comparison of hepatopancreas coloration after Scarbl gene interference in E. sinensis, “n” indicates the number of lastly qualified samples; (b)

carotenoid content change in hepatopancreas after Scarbl gene interference in E. sinensis, “**” indicates significant differences among groups (P <

0.01); (c) histological observation in hepatopancreas and intestinal tissues after Scarb1 gene interference in E. sinensis, ct: control group; 15 d: RNAi for

15 day; 30 d: RNAI for 30 day; Bm: basement menbrane; Lu: lumen

2 Scarbl FEREMSEFEESE KR KM

Tab.2 Association comparisons between genotypes and growth traits of the SNP sites in Scarbl gene

(A - Jenpid) RS B4 B Y% PR E A% FE KK E/% FEFH K%
SNP sites genotypes numbers frequencies weight gain rate carapace length gain rate carapace width gain rate
cC 42 24.00 0.47+0.11° 0.14+0.03° 0.13+0.02
C432T TC 82 46.86 0.460.11° 0.14+0.04° 0.13+£0.03
T 51 29.14 0.53+0.11° 0.17£0.04° 0.13+0.03
cC 133 76.00 0.48+0.11° 0.15+0.04 0.13+0.03
C672T TC 37 21.14 0.52+0.12* 0.16+0.05 0.13+0.03
TT 5 2.86 0.43=0.05" 0.12+0.02 0.13+0.01
GG 22 12.57 0.49+0.11 0.17+0.05 0.13+£0.03
G684T TG 72 41.14 0.48+0.11 0.15+0.04 0.14+0.03
TT 81 46.29 0.49+0.11 0.15+0.04 0.13+0.03

R, MBS A, BRI AL
o) AU ZH G\ s i 2 & | FRalb o IR, AR
FEHE—BAED], Scarbl FEAE b R WRIBCRNIZE
B A5 7 T AR T E AR, N AR g
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B4 FEGEE Scarbl FRIREB S UMERR S FHE
FEABRR BT 1~5 FaAE KR IR B 2067 (1: 0%~20%, 2: 20%~40%, 3: 40%~60%, 4: 60%~80%, 5: 80%~100%), & T T 43 (o7 8k g JUI 4R 7 12k 1R

RN STPN

Fig. 4 Schematic diagram of genotype distribution of different phenotypes percentile of scarbl gene in E. sinensis

Numbers 1 to 5 indicates thephenotype percentile of growth traits (1: 0%-20%, 2: 20%-40%, 3: 40%-60%, 4: 60%-80%, 5: 80%-100%), the higher phen-

otype percentile indicates the larger growth rate
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Study on function of scarbl gene in Eriocheir sinensis and its
association with growth traits

JIANG Pengfei, HOU Xin, WANG Jun, CHEN Xiaowen, WANG Chenghui "
(Key Laboratory of Freshwater Aquatic Genetic Resources certificated by the Ministry of Agriculture and Rural Affairs/National

Demonstration Centre for Experimental Fisheries Science Education/Shanghai Engineering Research Center of Aquaculture,
Shanghai Ocean University, Shanghai 201306, China)

Abstract: In order to study the functions of class B type I scavenger receptor (SR-B1/SCARBI) in the metabolism,
growth, immunity and other biological processes of Eriocheir sinensis, the cloning and spatiotemporal expression
analysis of scarbl gene in E. sinensis were analyzed, the changes of related tissue structure and carotenoid content
after RNA interference were observed, the SNP markers of the gene were screened and their association with the
growth related traits were evaluated. The results showed that the scarbl gene in E. sinensis was composed of the
two exons and one intron. The open reading frame (ORF) was 2 415 bp and 805 amino acids were encoded; phylo-
genetic tree based on the amino acid sequences showed that the highest similarity with 80.51% were found
between E. sinensis and Portunus trituberculatus, indicating its high conservation among species. Its expression
was detected in all tissues encoded, including hepatopancreas, intestines, blood cells, heart, gills and muscle tis-
sues at different molting stages, but the relatively high expression existed in hepatopancreas, intestines and blood
cells. After RNA interference in scarbl gene for 15 days and 30 days, histological observation showed that the
lumen of the hepatic tubules in hepatopancreas was blurred and partially vacuolized, and significant cavities
appeared in the muscular layer and submucosa of the intestinal intima. The color of hepatopancreas changed from
yellow to gray white, and the content of carotenoids decreased significantly. One SNP locus (C432T) was screened
in the first exon of the gene, which was significantly correlated with the weight gain rate and carapace length
growth rate after molting (P < 0.05). The results of this study provide useful guidance for genetic research of

scarbl gene in E. sinensis and its breeding.
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