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Abstract: We constructed the first microsatellite-enriched library of the oriental armyworm ( Pseudaletia separata )
according to the strong affinity between biotin and streptavidin. Briefly, the approach involved adaptation of 300 —700bp
enzyme-digested fragments to adaptors, affinity capture of microsatellite repeat using biotinylated oligo-nucleotide probes
((CA), (GA), (GTT),, (GAT),, (TAGA),, (GTGA),) attached to streptavidin-coated magnetic beads, PCR
amplification of captured moleculars using 21-mer primers complementary to the adapters, ligation of PCR products into
pGEM-T, transformation of recombinant plasmids from each of the six preparations into DH5a competent cells. The

sequencing results of 16 random samplings showed that 30.07% of the clones contained microsatellite sequences , more than
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40% for CA, GTT and CAT libraries, a maximum of 56% among 16 samplings. High polymorphic single-copy
microsatellite loci will be detected from six libraries. A large number of such loci are crucial to investigate ecological
genetics, linkage mapping, molecular evolution and phylogeny et al. of oriental armyworm and will contribute to molecular

ecology of insect migration.

Key Words: Pseudaletia separata ( Walker ) ; oriental armyworm; microsatellite; SSR; STR; enriched library;

sequence analysis

AT KM Pseudaletia separata( Walker) R—F AT VRN, W EREMEEEHERXREEDHRE
FERZ " RHEERE, A RAARE VBB SR ERTERNE R, AR AP RRE R
BB, 2000 4E LIS, =0k B 7E R IL A& W K AR EY) B fE BINE, B3 X 3 sesm B R R
ARG EAR MR, EEERERER G X EREYEMAERERT T XKEWE B2, Mt e ma+
HEAE T RS RS . MBS M A AR BB A 2 FK FIRE B Y 8L G R aEBLtT
R 5 A% G H Y B 23 B, DA THT T R 4 AP B R IR X IR A K 7, A il K X G B R
REFIEKIE, MEEXWAHRIEE S ZEEKE (Short Tandem Repeats, STRs) B i H.H & f¥ 51 ( Simple
Sequence Repeats ,SSRs) , HHIGKE 1 ~10bp(—f% 1 ~6bp, 402 ~4bp) ZJa], EEREZ K 10 ~60 K, 7E
EREYRRAH T EEE, PARELSAGES Y EREREFNS TERERENRAETAZ — B
%o TERFTRRE 18t 15 51 LI SR AR S T\ PPl 38 % 2 LA B AR 5 s O R B D S 5, 38 B B 0 3%,
AT AESAERAMREAGS, R LAE S WA RSN ERERE Y, BR
M EEVFCN NIRRT AFLP, [HEN THREZSNEREET G TR A SRR B E
HSH, B ik T E GRS E IR BUMESICH B 3t T E R R E 8, Bal, W TE8BER
1, RA SR EHE M P K (Bombyx mori) W B FIAE BB AUBIFECAEA ™ MA RN T2
MRTRR WAE . ABTREESIME T MRS TR SRR, ok iR i DRSO T T 7 A, X4
HE— PRSP S L B A S RS A RS R R A F LSRR EARE X
1 #RFAE
1.1 SEkzhy)

KR EAAAR BRI H SR, HIKZEE -20CR 5,

1.2 8K GIYRERET
1.2.1 #LM519
BB R WL R SR Hind IIEGUIA 8 B WK, — Ry 5 SnBiiR 1L o
5'CTCTTGCTTAAGCTTGGACTA
3’ACACGAGAACGAATTCGAACCTGAT-P

TR R T st R Kk K — 4545 5° CTCTTGCTTAAGCTTGGACTA 3’ , ¥j [ TaKaRa
B o
1.2.2 AYRRICHHRE

RATHRFEMHERO R REYER 5 HBIEH (CA) ;5. (GA) 5. (GIT) 5, (GAT),,, (TAGA) #
(GTGA);, H Invitrogen & i,

1.3 #IEFIE

DNA Wi &2 Promega pGEM-T, 564k Fj Tiangen AT E. coli DHSo PR ASZ0MI
1.4 FEEH

QiagenllIGel Extraction Kit F T i Wik IR, AxyPrep PCR Clean-up Kit Ff T i#E##H:L)5 =Y AI TR
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HIREE LS PCR FEY B ¥R 45 75 1 o B4 Bk Novagen MagPrep Streptavidin Beads F1#% 77 22 Magnetight Separation
Stand FIRZRFIEHE, PRI VB B SibEnzyme 47 ,Tag DNA 357 T4 DNA ZEHFE § TaKaRa A7,
1.5 HUPEEEXENHEE

1.5.1 FPH4 DNA RECFIEg ]

21 Sambrook %"l Moller %' ity 3% , 340 LABCHE , F 10 ~20mg Kb oL AL I 30 o BRAL 41, S W AR
B, F ] CTAB FIBy-R TS B0 T L 1R BRI 4 DNA, 4R /5 Eppendorf Biophotometer £ ¥ 50606 E &
I DNA 2 FEFIVREE , 37 F 1% BRN%E BERE v Ik BEA A o

%% Ibrahim KM %™, Leonardia AAP %" S (RG] 07 58, 64T 3 APMRUI 7 RBIACR I H AR, 3% 3 b
BT T 0 B2 Rsa 1,Hae I/ Rsa 1 il Hae /Alu 1/Rsa 1, BEVIRMNAARZ 50, H &5 N4 DNA B 5
(ODyg >2pg/ml, 0Dy 050 € [ 1.8, 2.0], ODygpp30 >2.0)20pl, BFFFR 4 N PIEE 10 ~20U, 37°CEEH] 2h,

BRI =45t 1. 2% {848 S R IENE BE L L Uk 7085 , IR 300 ~700bp ek, A Qiagen T30 & Bl 4iidk .
1.5.2 P40 Wrhnsek

100pl RN R, & 80wl BEUIRE E= 91 (298 SpgDNA JB) (5l XeEHE 3k (462. Spmol ) 1 1l
T4 DNA #E#:E(360U) , 16 CHAB RN, MK ZE AxyPrep PCR Clean-up Kit Zii4k¥k 45 % 30pul,

1.5.3 ®EBREMmRAY ¥

7E 1. 5ml BAKGE LB P HEFT A 100p] Novagen MagPrep Streptavidin Beads (10mg/ml) , 4R j5 i B 2|

B & B/ NOTEE BIER . F 2 fERTREY 10 x SSC Bk, FE A 100l 10 x SSC B HETK, IN AR
£ (100 wmol/L)4 pl, Z 1RBUE 2h, FREBEMIRET KA KA SN, AR 5T 10 x SSC YR B, B Ja I 90pl 10
x SSC H &, M ai bk 48 i ZHE N ™) 60wl 72 98 CAZ ¥ 10min, U L AP E Tk b, R /55 i 90ul
EEABRITHIKE S 65 C R E . REEH— MR R (high stringency) P2, IS E
B ERE, FEAFERS0.1%SDS [ 2 x SSC el =R PE3 &,1 xSSC =B PE3 ¥&,1 xSSC 65C KB H
¥ 5 K, B 200p] PR BE% Smin, & 5 FFKEH) STE (20mmol/L Tris-Cl pH 7. 5,150 mmol/L NaCl, 1
mmol/L EDTA pH 8. 0) ¥k%: 2min, £J5H 70°C A o £ 5 F /K BEH , R 25p] ¥ 2min, PEAE 1 ~2 K,
TEREER E/NC IR EIE W, b i) DNA Bgt It E ST B A .

W& )G X HEBR A AR 9 B 4E DNA Jy W 3647 PCR 973, MR R 25, G35 555 B 9 1 7 2l 865 )
(20wmol/L) 1 ul MgCl, (25mmol/L)2ul, Taq DNA 5B (5U/pl)0. 2pl,dNTP( EF# 2. 5Smmol/L) 21,10 x
PCR buffer fILEEE T 7K. RN :94C 455,54.5C 455,72°C 1min,30 MEH, P =YL AxyPrep
PCR Clean-up Kit Zifk¥k 45,

1.5.4 PR =% DNA K sofe

¥4kl PCR =¥, Ll insert: vector =6:1 iy H. Bl & 2| 404k pGEM-T, 4% 4k DHS o RRURZSAME, &
WA, A AR R M EE SR E, CERTE 38 AR(EREFEZEWRK) b, -70C
R#Fo
1.6 SUEfRH%E

BELIHE P TE R, A T7 F1 SP6 i@ Fi 5| ¥ #E17 BE % PCR, & 4@ A b B K/h. #8848 A A Bt 300 ~
700bp( B #% PCR 7= ¥y ik & 747 500 ~ 1000bp) B e[, B F A AT HFE R LB HyrEdh 37CIRGHE T
12h Pl b, BUF %, Ff BigDye Terminators Cycle Sequencing Kit ( Applied Biosystems ) Jl] Fp i3 &7 ABI 377
autosequencer EHEATINF . i RepeatMasker {47 il i 8048 o BB L A7
2 HR
2.1 EPH4H DNA 25

Fi CTAB FIE-EAG M4 A BRI BUY B AR LAY B DNA A48 Z(ODyg 050 = 1.8 ~2.0,0D,,25 >2.0)
xF 70% ~95% , T HB-FAT T E A BIGET) 30% ., {_REUDNA 8153 3.89 ~8.75mg/g, HHEL KR L
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&l 1,
2.2 F:[H4H DNA Bl

LSBT LA, KB Hae I/ Rsa 1 BV F Wi 4R
H17E 1000bp LT, fF A R WA CEMER, M
Rsa 1 W] 1 T L3840 8%, Hae T/ Alu 1/Rsa 1 BRI 5 M
Z7E 500bp LT, 3 FpEEY) T REBUIRCRINE 2 i,
2.3 g0 R RIS sk

AL U R [T, K 4T A T e Y 300 ~ 700bp 44k,
s E— PRk, EERUREH PCR B, X
AN RBR P TR L KA I 25 SR 0 1 3, e Bt B [ i sk
RAMERLE A BT
2.4 WETRFHIEA PCR ¥ 38

ST REBREE AR ARG AR MR WS- TN B
3k DNA Wi A8 1 %51 F1 DNA Jr 432 | m/™ R ik

1 2 3 4

2000bp

1000bp

700bp

300bp

B2 P DNA B4R

Fig. 2 The results of enzyme-digested oriental armyworm
genomic DNA

1. FEARICHE 1kb ladder marker;2 ;: Hae II/Alu 1/Rsa 1 = 4]
FLIK %55 53 : Hae T/ Rsa I NEEVI LIRSS R 34 : Roa T EAERL) AL IK
. mIKEM:1.2% HIRFEEE, 1 x TAE,4V/cm R, 3K
1h 1. Molecular weight standard 1kb ladder marker. Lane 2,3,4.
Electrophoresis (4V/cm, 1h, 1. 2% agarose) of RNase-treated
genomic DNA digested by Hae IIl/Alu I/Rsa 1 (2), Hae I/ Rsa 1
(3) and Rsa 1 (4)

23760bp—

B 1 KB4 DNA RERER
Fig. 1 [Examples of oriental armyworm genomic DNA prepared
by the protocol described here
1:\DNA/Hind Il ;2,3 ,4,5 : K& 1 2 5 4 DNA By 3k 258 ; iy ok
£t 1% RN, 1 x TAE,4.5V/cm B JE , B3 40min
1: Molecular weight standard A\DNA/Hind Il ; Lane 2,3,4,5.
Electrophoresis (4. 5V/cm, 40min, 1% agarose) of genomic
DNA of Pseudaletia separate( Walker)

2000bp —>

1000bp >

500bp ~»

250bp >

B3 B R E ATk R ik R

Fig. 3  Electrophoresis of agarose gel recovery products of
enzyme-digested genomic DNA fragments and PCR products after
they are ligated with adaptors

1437 BARAE D2000;2 . 3 74 PCR [ NE B X ;3. B
YR R ™= 54 . = PCR 5 3E 70, FRIK &R
1% IR MEEE R, 1 x TAE,3.5V/cm B FE, BB 3K 2. 5h 1.
Molecular weight standard D2000. Lane 3; agarose gel recovery
products by Qiagen II Gel Extraction Kit. Lane 2,4 PCR-
amplified genomic DNA fragments with adaptors (4) and negative
control (2). Running conditions; 1% agarose, 3. 5V/cm at RT
for 2.5h, 1 x TAE

hitp : //www. ecologica. cn
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BB S A2, ARG B B R 1 BT, B AR SKON 5| AT PCR 3%, (IS B D E B R B A i (B
4). WEI4 TTLIEH , BR A BTE T 250 ~750bp Z 8], S5 A #0BE U1 B 59 DNA A Wi/ MEST, T B B %5
VIR BB RS R,
2.5 MEEERAERTE

TEREBRIESE W) PCR 7484 (A 7 TR BRI B R B LU 6:1) B T-8k, SR AL R IGITE , &%
JEESL T B4 8531 MR R I DR B EIUE,
2.6 R ERICERRYHAR I A6 T2 5

MOCPEHREDLIMER E [ , 3B T #% PCR Rzl (B 5) , B S bndl A I8 300 ~ 700bp B 5 £ 47T 7
U Fr %85 il RepeatMasker 0477, IS8T RN R

1 2 3 4

1000bp
750bp
500bp

250bp

B4 SEMHRE PCR Y IERNM TIEESR DNA A if

Fig. 4  Microsatellite-enriched DNA fragments from affinity
capture and PCR amplification

1,2,3: RAHIR ™Y PCR ¥ IE 457 4. 4 7 B4 D2000,
Rk &M 1. 2% BIRMEEERL, 1 x TAE,3V/em HLJE, B 3K
1.5h 1,2,3; Electrophoresis (3V/cm, 1.5h, 1.2% agarose)
of PCR products of DNA fragments captured by streptavidin-
coated magnetic beads; Lane 4. Molecular weight standard
D2000

Bs5 WMTEEEUERMYHEEY PCR 453
Fig. 5 Examples of PCR products of clones randomly sampled

from microsatellite-enriched library

1.D2000;2.PCR Bt Xt F8;3,4,5,6. ¥ PCR FEY Bk 4
Ik 1.2% HURFEEER, 1 x TAE,3V/em HLIE, B3
1.5h 1. Molecular weight standard D2000; Lane 2. Negative
control PCR without template DNA; Lane 3, 4, 5, 6.
Electrophoresis (3V/cm, 1.5h, 1.2% agarose) of colony PCR

products

FEDLAE I P M P ER TSR R 1. MIUEREERIIRER 2 ~3 BHFRMIEREE R =
10,4 ~5 BHBRMTEERRHE =S, BB HFREEZA TR

iR 1 H A0, SERELAR U 16 WK 276 Tl i 8531 NTafEHT L2 BHEUFER 2.24% o LIk H
M 83 A, TR A (R TR/ 7/ )30. 07% , B UKl I P I A T2 il ik 3 56% o b AS R R4
SREBRAS R 6 A>T FEREYUAE I BRI B T2 P ra i R 2 F AR, CA B GAT AT GTT FEM T
ERAME TR R, B3 40% U bo [ —F FEA R Fe AL ALY I 56 1 PR T e mp ok TL 2 PR T e R 17 7R 2
REFR. H, (CA) RN 5 K, FHETREZR 20% ~56% ; (GA) s FEREBLIAAFIF 5 WK, PR 7
#2.5% ~50% ; (GTT) , PEREHLAARIUY 1 3K, FHMETERER 41.67% ; (GAT) ,, FEREHLIEIIF 1 WK, FHMA: 7 [
R 40% ; (GTGA) s PEREHLAMAFIF 2 WK, FAPETOREAR 0 ~21.43% 5 (TAGA) o FEREALAMARIN P 2 WK, PR Fofe 2

hitp : //www. ecologica. cn
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0~6.67%,

F1 HANDEEHECERNAEENFo TSR

Table1 Statistical results of microsatellites from sequenced clones in oriental armyworm microsatellite-enriched library

Wt T Fr e e HMIEHE 8 T PRt S RE L)
Probe Number of clones sequenced Number of microsatellites identified Microsatellites/clones (% )
CA 114 46 40.35

GA 96 22 22.92

GAT 15 6 40

GTT 12 5 41.67

TAGA 20 1 5

GTGA 19 3 15.79

471 Total 276 83 30.07

2.7 RABERAWTENEERE #2 RAPIRDELLFTIREMERFT
Eﬁﬁﬁ}m‘m*ﬁ Eﬁﬂg‘u CA/TG ﬂ] GA/TC Wj Table 2 The core sequences and franking sequences of part
%’@E‘x g ( % 1 ) s 5} 5“ IJj @J 2 ZV:\ ﬂ-‘a 1%[ B E :El}\ %[ E‘J microsatellites in oriental armyworm genome

56.63%f119.28% ,M=BHREHU LEERFHN mrHas sWEF BORER 3 EFS
" " N Clone 5’ franking sequence Core sequence 3’ franking sequence
MPERAD, ok R P E B .OFF MR il ! i
R CA107 GITGTTGTIT (TG) 4 CTTCGCTCGT
2] U ﬁn% 2 F)? No CA107 GCCTATTGGG (CTCG) 4, AGCGGTATCA

ZEF ] RepeatMasker A3 HF MBI M3 R, 3% CAIll  TGAAAGTGCT  (TG)y AGCTGTGTTA
R A A TR AR Ry E B P g CATIO  GAGCATOAAG  (CA)y, TITGGACTIT

GAT2 TTCCAAGATA (TTG) 4 TGTTGGGTTG
BENSEUDERFY EHITH, EHEMNER  GATS  GAGCATGAAG  (CA)y TITGGACTTT
LRI MR IR S 4, 7 CAU  ATCITAATTA - (GAD),  GTAGIGAATT
CAl1l GGTATCGGGT (TG) o TGAATCACTA

it 76 MEADEY , BAEREREN 31 N ANE  cars GTGCATGCTT (TG), AATCACTAGT
40.79% , RAFH HHMAER/ BMANRBEWLS cas ACCATTGTTT (CA)p GAAGAGTTCA

I = o o 5 A6 AGTGGTAAAA (TG) 55 ATTCTAAATT
SYBIRE48.68% 35. 539 F1 30.26% o FINFARAEFIN  Chy  acooieth (e ATORMT
PR T E WA 2 27. 63% (transitions +  cas ATTTGATTTA (TG) AATCACTAGT
transversions ) \26. 32% ( transitions + gaps).21. 05%  GA10 TCTTCCTGTC (TC) 45 AATCACTAGT

. .. GA12 CCTCGTTCCG (TC) 44 AATCACTAGT
(transversions + gaps ) Fl 19. 74% ( transitions +  ,, CACTCCATIC ., AATCACTAGT

transversions + gaps) , ZERXREZ RN T ER LS| cAs ACAGTGTGGC (GT) 3 AATCACTAGT
o BRI 1 ~21 A, i S 1 ~ 38 4 GA26 TAAATGATGA (AGATG),, GATGAGGGAT

M19 TATATAGATA (TG) 44 TTTCTATGTG

SRR/ IMARERELGIRE 1% ~12% ,8K/fA  ca41 AGCTTAAGCA (AG) 4 TAAGTCAGAA
BB FPE 1 ~1.31 M BRIE, CA48 ATTTATTCTG (CA) TCAAGCTCAC
N CAS3 TAAAGGTGAA (TG) 4 AATCACTAGT

3 GmgSitig CA60 CTAATCTTAG (TG) 45 AATCACTAGT

EHEMNERACER AR ERM B ER  CA9  GGCGGAGCGG ECA)) » GCGCTACGCT
257 2 2 4 e , ] CA7l  GATAGTAAAA T6) 4, CTTGTTTTAT
W AR ARAR, B3 W — A 3 PR e R CA75  AGTGAGTGAC (TAGIG)5(GT), GTCACCTAAA
2%, ST TEMXTZ AU B8 cae ATTITAAGAC (TTA) TCGCTGTATG
HE SR SR8, 5T AT T 0 e ik TR A7 S
AP ERREE T, BEEEE P Rk
FI KRBT EMBEN SN HE , AZHARYFNRT, HE2 ~4 BHFREFHIMIDE, HEEMER
HBE 20% ~90% ™, BRGEAI IR 6 MRS M TR B AU WA MR BN EERE, AR
T HIRAS B SR 2 el R I e P S P 2R 22 KL BR T SCEE R &2 SR K/D R 2 S W E R sk, T BE
BT R EEA EARB T ESANER, AFFES KREMBEN SHHE—2 L ERIER, F—3CERFE
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HEUCHRE T Fr BRI 322 B K, SR R HE U E B A 3 A fh kLA R S AR L DR B B M SC R rp il i
PR BRIEIRESH X,

TRENI P & AR R D B R B8 (—MEE IR 1 ~3 MEEEWERIT) & 59.21% 88 (K&
/NTF 50bp) 1 61.84% , 5 InSatDb $3FE™ b 5 Fh 2L PP 19 B Rk DERZER 5 L% (69.51% ~
85.96% ) JEE 5 25 AN, FEEFHAMTEUARER . SETFRAMNEERELZ, =K 8t
5B DR BB 77. 58% , TiARFSE AL E B AT BURE R B T SV R R4 B R R B SO, T8 3K
RE B I Bkl o 5 B 2H 24 T R KRR AN OSSR , A et — S B e

SEIRIHEI P75 , A S O SC PR T R e B R A5 2 kG A T B 37 A, R bl S S . 9
RT3 L) R 4 PR 28 R AR R A s MM DL A0 B0 B NI e 1) B 38 S BEAT IR TSR , B T LA
oy B B B S A A AL BB ST AR LR s R PR B RN S 2B W BRI B A MR LB 2754
FRAE , HIER AR B RIZR kS BUG TR eh A IR B e YR LA AR i R 58
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