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( , 1999)
1
1.1
(Macrobrachium rosenbergii) ,

, 9.91—9.95¢cm, 9.76—
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1.2
1.21 (25C)

(35°C)(Liu et al, 2004)
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cDNA ; RiboMax™ Large Scale
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Thermo T7 Transcription Kit(Toyobo) Tester
RNA  Driver RNA ; DNase 1
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(Dai et al, 2009)
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6 ( )
, 3
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RNA -807C
1.2.4 RT-PCR TRIzol(Invitrogen)
6
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smu-1 ,
: smu-1F: 5 GTGACTTTGTGGCGTGTGTT-
GTTTC 3" smu-1R: 5" GAGTTCTCTCCAGCTTTCC-
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(GenBank: GQ131934.1)
18S-F: 5' CTGCCTTATCATGCTGTGGATTGTAG 3’
18S-R: 5' CTTGGATGTGGTAGCCGTTTCTC 3'
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smu-1 )
3 PCR 12.5uL,
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2.1

34
94
154

214
15
274
35
334
55
394
75
454
95
514
115
574
135
634
155
694
175
754
195
814
215
874
235
934
255
994
275
1054
295
1114
315

20pg smu-1 RNA/
, , 50
35C 2h ,
PCR ,
smu-1
, 256
BLAST ,

ACAAGAAGAAGAATAACAAAAACAACAACAAAT
GCTGCTTTCGGCTTCCATCCCGCARACATTAACGTATCGTTAATGTTGTTGAGTGTTCTT
GTTACAGAATTCGAAAAACTAAACAAGTATTGTTAAATCTGTGTTTTTTAAATACTGAGT
TGTGGTAARACTCTTCAAGATGTCTATAGAGATCGAATCTGCGGATGTTATCCGTCTAAT

RN 7777707774

CCAGCAATACCTGAAAGAAAATAACTTGGGACGAACGCTGCGAGCATTACAGGAGGAAAC

GHGHGA Y S S YA o oI A S5

GTCCATAACCTTGAACACCGTGGATTCAGTTGAGAGTTTCATGGCAGATATCAATCAAGG

V5707 N=—————————— |

ACATTGGGACACAGTACTCAAGGCCATTCAGACTCTCAAGCTCCCGGATAAGAAACTCAT

A ———————|
TGATTTGTATGAACAGGT TGTGCTTGAGTTGATTGAACTGCGAGAGCTTGGAGCAGCARA

ATCAGTGTTGAGGAATACAGATCCACTTATCATGCTCAAGCAGACAGTTCCTGAAAGGTA
$s v.L RNTDUPULIMTULIKZGQTV P E R Y
CGTTCACTTAGAAAATCTAATTGCACGCTCCTACTTTGATCCCCGAGAGGCCTACCCTGA
V HL ENULTIA AR S Y F DUPIREAY P E
AGGTGTAACCAAGGAARAGGAGAAGAGCTGCTATAGCCGCTGCTTTGGCTGGTGAGGTATC

G vV T K ERIRIRAATIAAATLAGTE V S

AGTGGTCCCTCCTTCACGTCTCTTGGCCCTCTTAGGACAGGCACTGARATGGCAGCAGCA
v v PP S RILILATLTULG QA ATLI KWQ Q H
TCAGGGGTTGCTTCCTCCAGGAACGCAGATTGATTTGTTCCGAGGTAAGGCAGCCATGCG
Q G L L PP G T Q I DL FRGI KA AA AMR
AGAACAAGAGGATGAAAAGGTACCGACACAGCTTTCACGATTCATCCGTTTCCCACAGAA
E Q EDE KV P T Q L S

R F I R F

GGCTCATGTTGAGAGTGCGCATTTCAGTCCTGATGGCCAGTATCTTGTTACTGGGAGTCT

TGATGGTATTATTGAAGTGTGGAATTTCACAACAGGTAAGATTCGTAAAGATCTGAAGTA

AGATTCGGAGATGCTTTCAACTGGCTCCCAAAACGGACAAGTCAAGGTTTGGAGAGTGAA

CACCGGGCAGTGCCTTCGGAAGGTGGAGAGGGCCCATTCTGAAGGAGTTACATCTCTTGC

E

TTTTAATAAAGACAACAGTCAAGTTATGTCCACATCATTTGATAATACTATCAGAATCCA

5 ha—j

R r.ﬁ.fi

1 smu-1
Fig.1
UTR s ;
LisH , CTLH WD-40 repeat

2795bp cDNA smu-1,
173bp  1714bp, 513 (D
P450
KC832832 57392.77Da,
7.476
Motif Scan (http://hits.isbsib.ch/cgi-bin/
PFSCAN) SMUI ,

( 1 2), LisH

(Lissencephaly type-1-like homology) (5—38bp), CTLH

(C-terminal to LisH)(40—90bp)

1174

335
1234

355
1294

375
1354

395
1414

415
1474

435
1534

455
1594

475
1654

495
1714
1774
1834
1894
1954
2014
2074
2134
2194
2254
2314
2374
2434
2494
2554
2614
2674
2374
2794

cDNA
Nucleotide and deduced amino acid sequence of full-length smu-1 cDNA in M. rosenbergii

WD40-repeat (302—

TGGCCTGAAGTCTGGGAAAACTCTGAARAGAGTTTAGAGGTCATTCATCATTTGTCAATCA

:

AGCCACCTTCACTCAGGATGGACATAACATTATAAGTGCATCATCTGATGGAACGGTGAA

AGTGTGGTCTGTAAARACAACCGAATGTATAGCAACGTTCAAGTCTCTGGCAGGTGTTAC

=

TTCTGTTGATCTTCCAGTTTACTCTGTTCACATTCTTCCGAAGAATCCCGACCACATAGT

CGTTTGTAATCGTTCAAACACCGTGACAATCATGAACATGCAGGGACAAACGGTACGTTC

ACTGTCTTCAGGTAAACGTGAAGGTGGTGACTTTGTGGCGTGTGTTGTTTCCCCACGTGG
L S S G K REGSGUDTFV VAT CV VYV S PR G
AGAATGGATTTTCTGTGTTGGTGAAGATCATGTGCTCTATTGCTTCTCTGCGTCAACAGG
E W I F CV GEDUHV VUL YO CT FSAST G

AAAGCTGGAGAGAACTCTCAACGTTCATGAACAGCCAGTGATTGGGATGTGCCACCACCC

CCACCAAAACCTTCTCGCAACTTTCAGTGAAGATTGTCTCCTCAAACTTTGGAAACCTTA

E==aa ==nas

AATTCATACGCGTCTTTGGTAGGCTGCCTTTTTAACACTGGATGGCCATTGTGGTACTTG

ATGTTTGTACCAGARATTTTGCGGGGTGTGTTTGAATCTTAATATTTTCATTATGAACTG
TAGAAGGACTGTTTACCACAGTTATATAGGTGGGGGAGTGAGAATGTTAAGTGATTTCAC
TTCACATTCCTTTCAGTCAAATTATTTTCAAAACATGTTCCAAACTATGTTCATTTGAAT
ATTGTCTTAGTTTTAATTGGTTTGCAGTCAATTCTTAAATGTCTCAGTTGACCAACATGT
AAAGTGTATATCACTTTGGAATTTCTATGTATGTCAGCAGAATTTATAAAGCACCTTAGT
TTGCTATGCCCAATCAGTCATATTTTCAGACCTCATTGGTTGGGCTGGCCCARAGGAGTT
GCATTTAAACTGGAGCAAGACGAGGTTAAAATTGTTGGATAATGTGTAATGAGAAGACTT
GAAGCTARAGACAGAAAAGCAGTGTAGCTTAGCACTGAGGGATTGTTGCAAAAAAARARRA
AAAAAAAGCTTCAGTATTGTCTTGAAGAGGAGCAGTTGCATTACTGTATTCAAGAAAGTA
AATACACTCAAGTGCTGTATAGTTATGTCACCGTTTTTAGAATTTTGATATAGGTGTCAT
ATATGTACTGCATCTTGAACATTTTATTACTGTATATAGGTTACCACTGAGAATCATTCT
TTTGTTTTAGAACAGAGGTTTGATAGGAACAGCATAGTTTATGTACATTTAAACTCCAAC
AACCCTTGTATGTCAGCAGAAATATGTTCACTGGTATTTGAATTTGTTCTGATAGAAAAA
CTCTCATTTGTATGTCTCGTTTTGTGAATTTATTTGATTGTATTAACAARATAAAAGTGCA
GTAATGATACAGGGTCAGACAATTGGCTGACTACAGTATTTGCACTTTGGGTTCTATTGT
GACCAGTTGTTAAACAGCAGAACCCACAACTCTTTGTTATACAAAAATCGAGTTTACATT
TGTTGATTAGTAAAACCACAGTAAAAGAATTAARAAATTTAATTTAGAAAAAAAAAAAAAA

AA

5

6 WD GH WD
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CTLH domain
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2 SMU1
Fig.2 Amino acids sequence alignment of SMU1 among different species

SMU1
, 6 WD Xenopus (Silurana) tropicalis:

513bp) WDA40-repeat 6 WD
, WD1(302—253bp) WD2(262—330bp)

WD3(332—346bp) WD4(347—386bp) WD5(388—

426bp)  WD6(482—513bp)

GH-WD , 40

LisH CTLH

WD40-repeat

s

(NP_989188.1); Gallus gallus: (NP_001007980.1); Danio
rerio: (NP_956493.1); Rattus norvegicus: (NP_476543.1); Megachile rotundata: (XP_003701375.1)

Clustal W
smu-1
75%—80% (  2)
LISH CTLH

WD40-repeat
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2.2 smu-1
MEGA 5.2 N-J
3 S smu-1
b 9

Rattus norvegicus

85 Homo sapiens
Bos taurus

82 Gallus gallus
99 E Ornithorhynchus anatinus
Xenopus laevis

55
Danio rerio

90 £ Takifugu rubripes

Crassostrea gigas

Bombus terrestris
97

Drosophila melanogaster

0.05

Macrobrachium rosenbergii

3 smu-1

Fig.3 Phylogenitic tree of smu-1 based on the homologous of
the amino acid
Homo sapiens: (AAT10655.1); Rattus norvegicus:

(NP_476543.1); Bos taurus: ~ (NP_001033662.1); Gallus gullus:
(NP_001007980.1); Omithorhynchus anatinus: XP_
001515411.1); Xenopus laevis: (NP_001084865.1); Danio
rerio: (NP_956493.1); Takifugu rubripes: fii
(XP_003978154.1); Crasostrea gigas: (EKC37289.1); Bombus
terrestris: (XP_003401399.1); Drosophila melanogaster:
(NP_650766.1); Macrobrachium rosenbergii:

(KC832832)
2.3 smu-1
RT-PCR  smu-1
(15°C) (35C) (4.29¢g/L, 8.58g/L)
(0.2526mg/L, 0.525mg/L) ,
« 9%, ,
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(P<0.05) 3.60 (P<0.05);
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Na* 3.35
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Fig.4 Expression of smu-1 mRNA detected by RT-PCR in dif-
ferent Temperature and two kinds of organizations

(**  P<0.01, )
(P<0.05) 1.81 (P<0.05) , smu-1
( )
2.4 smu-1
smu-1 RNA
R RT-PCR
RNA smu-1 mRNA
s 75%—80%
( 3 )
RNA 2h,
C 9, RNA
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140
120 F T
ojs 100
by
£ s}
s3] *
B 60} 5
g
® 40} T
20}
0 1 1 ]
1z ES =%
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Fig.5 Expression of smu-1 mRNA in shrimp gill organizations
detected by RT-PCR in different sodium chloride
(* P<0.05, )
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Fig.6 Expression of smu-1 mRNA in hepatopancreas organiza-
tions detected by RT-PCR in different cuprous ion concentration
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Fig.7 Expression of smu-1 mRNA in central nerve detected by
RT-PCR after RNA interference
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Fig.8 The survival rate of M. rosenbergii by RNA interference
induced by 35°C heat shock
(* P<0.05, )
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, WD40 WD40-
repeat 6 WD ,
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SCREENING, EXPRESSION AND FUNCTION OF smu-1
GENES FROM MACROBRACHIUM ROSENBERGII

QIAN Mei-Rui', ZHENG Chun-Jing®, LIU Jun', WANG Qing-Qiang'
(1. China Jiliang University College of Life Sciences, Hangzhou, 310018; 2. Ningbo Ocean & Fishery Institute, Ningbo, 315012)

Abstract Using subtractive hybridization library of central nervous system from Macrobrachium rosenbergii, smu-1
gene was screened. The amino acids sequences of Smu-1 had high homology with other species, and the protein contained
six WD regions at C-terminus of WD40-repeat motif, belonging to WD40-repeat protein family. Using the real-time PCR
technology, we found that the expression of smu-1 gene up-regulated significantly under heat or cold shock and mental
stress (P<0.05, P<0.01) compared with that of control group. At high and low osmosis conditions, the smu-1 expression
showed down-regulated tendency (P<0.05). In addition, Smu-1 gene was interference by injecting smu-1 double-stranded
RNA in vivo. The results show that the survival rate of M. rosenbergii decreased obviously under heat shock. This study
may provide a theoretical basis for screening the heat-resistant M. rosenbergii, and reduce economic losses in shrimp
farming.

Key words Macrobrachium rosenbergii; smu-1 gene; WD-40 repeat protein family; heat shock



