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Abstract: [Objective)] Ribosomal protein SI1(RPS11) gene in Mythimna separata (Walker) is cloned
and characterized in order to provide scientific data for further investigation on ribosomal proteins function
in insects. [Method) The full-length cDNA of RPS11 gene is cloned from M. separata (Walker) using RT-
PCR and RACE technique; the sequence of full-length ¢cDNA and the deduced protein are analyzed using
bioinformatics,and the phylogenetic trees of RPS11 is constructed. [Result) The full-length ¢cDNA of
RPS11 gene in M. separata (Walker) is 521 base pairs (bp) and contains a 5'-untranslated region (5'-
UTR) of 26 bp and a 3'-untranslated region(3’-UTR) of 36 bp. The open reading frame (ORF) of 459 bp
encodes is a 152 amino acid protein which shares typical ribosomal protein S17 family signature and 97 % i-
dentity with Heliothis virescens RPS11. A phylogenetic tree constructed by the neighbor-joining (N])
method is based on the amino acid sequences of M. separate (Walker) RPS11 and other organisms show the

relationships among M. separate (Walker), H. virescens, Spodoptera frugiperda and Bombyx mori are
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closer. [Conclusion) The full-length cDNA sequence of RPS11 gene is obtained successfully in M. separata
(Walker) in this study (GenBank accession no. GQ222274) ,and the deduced protein based on the cDNA

sequence of RPS11 gene belongs to ribosomal protein S17 family.

Key words: Mythimna separata (Walker) ; RPS11;cloning

R VR 2 40 i N B 5% 5 R 1 B A B R L
B AZBE R RNA (fRNA) FIE [ 50 A, 208 40
MR t—A~ 60 S KW IERT 40 S /NI HE 45 4
Moo FERW I, 294 49 FhEE (5. ILAMNE A 28 S
rRNA.5 S rRNA F1 5.8 S rRNA 3 F rRNA; /N
FERAE 34 FEMA T, —F 18 S TRNAM
TREE Ay 44 5 8 L TE AR IR I T 6 AT G L R T S
B a4 R L1 2 LAY /N B AR (1 A
2o S1 & S34M . BMiAE H S11(RPSID) k41 1
40 S/NWREME AN/ Z—. BHE. T IEHHE S
Y CEMESh Y AN DL A P RPS11 3L cDNA
FEAE A AR L s RPS1L 3 B 19 BF 58 45
. AN RPS1 g TR KGR SI7T EARKE. N
KIHAFH RPS17 H & [F W3 . 78 KW A
RPS17 F: 7 b4 478 16 S rRNA i 5/ & 8. & 5i1
PR BT L ARBESE LUK BU(Mythimna sepa-
rate (Walker)) 15 Jy iU 56 A4 8}, 5 B K75 Kl L 40 S
R AR (1 S11 2R cDNA JP 81, IE R A9 5
BEETT R AT 0T B R O B AR IR R T
FE A A 90 28 1 LAl

I AR Tk

L1 # #

KW Mythimna separate (Walker) iy 74 46 & A&
FHER 2T A FRAGO G P04 AL JE R % R
FoR23EDCEFM A L14 = D10(L: Light; D:
Dark) . FXR By 7006 ~ 8006, &y I/ i it

(NCECE
L2 77 &
1.2.1 % RNA #9#2 B cDNA % — 409 & 5%

TR BEHL 5 W ks s 4l AL 8 Sk, BCH: Sk 38 57 RV A 75
AWA W B, 5850 WHE 5 . i A RNAiso Plus
(M H TaKaRa A @] . #% M RNAiso Plus {# i B
FHEFT L RNA B8, 315 8 RNA J5 ., 57 B fd
TaKaRa A § 1 cDNA 3" K i 4 Kk # & (3'-
Full RACE Core Set) Fll 5" K 3 4> K # i 7 & (5'-
Full RACE Core Set) . fE 10 pL & Z i 52 W 4 18 &
3 AR —5E cDNA F1 5" K55 —4E cDNA,

1.2.2 314 %t . PCR ¥ 38 A& = Moy k5l 5

48 GenBank 2 11 S11 2 2 5 91 (4 15 5F X
W, Wi 1 xbfE JF 51 % Al (5-ACATAGA-
CAARAARTGYCC-3") #1 A2 (5'-TGCCCATTC-
ACNGGNAAYGT-3") K iz 5| ¥ H M T 3" K i
4K cDNA B3 1 ,3% 3'-Full RACE Core Set i %
G L T, BAHSI Y Al 5 3-RACE
outer, L 3' K it 4x K cDNA (55 1 4 AR 1746
— % PCR 4" #% (FIRST-PCR) , ¥ 14 )z i 5 1t H
94 CHIZAEME 3 min; 4R )5 94 C 30 5,50 C 50 5,72
C 1 min,3t 35 MEH ;&5 72 CHZEAf 10 min,
RIGHfIE51 9 A2 5 3'-RACE inner i 47 #5
PCR #"#% (NEST-PCR), PCR 4" # 4& k.94 C
WA 3 min; 85 94 C 30 5,58 C 505,72 C1
min, 3£ 35 NMER 5 72 CHZEMH 10 min, PCR
PPN G 20 g/ 1 B e W B S LK 43 S gliAk
T E pMD-19T £k, # bR Z S QM E. cold
DH5a.$ PCR & oy FHAE A 5w L 3% B A TAEY)
FeARABRA T ABL 3730 U AL SE 4700 . MR
KA 3 R I MR S11 cDNA R BLJP 41l , 1% 11 4
SS9 Bl (5'-CCCTAAAGCACGGCGATAAG-
3D Ml B2 (5'-TCATCTTCTGGACCACGCCG-3"),
¥ 5 -RACE ¢DNA K Bf ¥ H4, FIRST-PCR
S Z5 AR .94 CHIZEPE 3 min; #KJ5 94 'C30 5,50
C 505,72 'C1 min, 3t 35 MEH ;& /5 72 C H-IE
ff 10 min, NEST-PCR 4 4 K. 94 C #i 28 ¥ 3
min;#RJ5 94 C 30 s,65 C 50 5,72 C 1 min, 3k 35
MG e JF 72 C ZEf 10 min, fF 18 5-RACE
PCR 7= ¥ /9 4l fk | v B A ¥ 75 2 7 3'-RACE
PCR =4,

1.3 4¥YEREZESH

X H % 4 ProtParam (http://www. expasy.
ch/tools/protparam. html) 43 ¥ & H & 4> T it &=
FZE L 5 R SOPMA #%: (http://npsa-pbil. ib-
cp. fr/) 43 A 2 (I — 9L 45 45 12 il TMpred 4k
4 Chttp://www. ch. embnet. org/software/TM-
PRED_ form. html) 43 #7 & 1 B ¥ % X, % H
MEGA 4. 0 344 2 i A A, i Ak FE B 43 1 R 4B
323 (Neighbor-joining s NJ) . RE R 8N XS
T2 B 2 0 8 F bootstrap #EA7 G 56, B & IR B0



54l

25 L5 R OB 1 S11 KL cDNA Ay 58 [ FF 51 40 A 173

1 000 ¥&.,
2 R0

2.1 #5H RPS11 #E RACE £ PCR # &~

R ol
HLyk 45 S F 9, 3-RACE #l 5-RACE # =

M 1

2000 bp

1000 bp
750 bp
500 bp

250 bp

100 bp

491 bp

PCR #3414 74 K/ 53 511 29 8 500,250 bp (] 1),
¥ PCR ¥ 5o 5] pMD-19T 244k, SR 5 % sz
AU E. coli DHS o, f145 PCR A Sy BH M 1 5 B
% WA TA AR RA R AT 25 R BN,
3'-RACE A1 5 -RACE L3 PCR " 14 (1 7= ¥ K- & 43
A 491,251 bp,

M 2

2000 bp

1000 bp
750 bp
500 bp

250 bp 251bp

100 bp

Bl 1 Kidt RPS11 JEH 9 RACE Hix0 PCR #8471
M. DNA marker DL2000;1. 3'-RACE 3 PCR /##J;2. 5'-RACE 3 PCR =¥y
Fig.1 RACE nested PCR products of ribosomal protein S11 (RPS11) gene in Mythimna se parata (Walker)
M. DNA marker DL2000; 1. Product of 3'-RACE nested PCR;2. Product of 5'-RACE nested PCR
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Fig. 2 Nucleotide and deduced amino acid sequence of Mythimna separata RPS11 ¢cDNA
The start and stop codons are marked with “V¥” and “A”;the polyadenylation signal AATAAA is shaded;

N-glycosylation sites are tri-underlined; Protein kinase C phosphorylation sites are boxed;Casein kinase [ phosphorylation

sites are marked with “/\”; Tyrosine kinase phosphorylation site is underlined; N-myristoylation site is double underlined;

Ribosomal protein S17 signature is marked square bracket
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Fig. 3 Phylogenetic tree of RPS11 from Mythimna separata (Walker) and 16 other species
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