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Construction and comparative analysis of enriched microsatellite library from

Liposcelis bostrychophila and L. entomophila genome

WEI Dandan, YUAN Minglong, WANG Baojun, ZHU Liming, WANG Jinjun”
Key Laboratory of Entomology and Pest Control Engineering ,College of Plant Protection, Southwest University, Chongqing 400716, China

Abstract: The psocids Liposcelis bostrychophila and Liposcelis entomophila are major pests of stored grain and commonly
occur on a wide range of stored products. Their world-wide prevalence and increasing importance as pests contaminating
food and agricultural commodities have been documented in recent years. Intensive use of chemical insecticides for pest
control has facilitated resistance development in psocids, especially, resistance to PH,. Control of these pests has proven
difficult because they do not respond to management tactics that have been developed for other stored-product pests.
Previous research has focused on psocids physiology, biochemistry, and basic biology in grain storage systems. However,
the population genetic structure has not been well categorized, which may be useful to understand the formation of resistance
mechanisms of psocids to insecticides. Therefore, a detailed understanding of L. bostrychophila and L. entomophila gene
flow patterns, determining the geographical origins and dispersal of source populations and the resultant genetic structure
among populations within China is needed. Microsatellites or simple sequence repeats (SSRs) are tandemly repeated motifs
of 1 — 6 genetic base pairs. Because of their ubiquity, neutrality, hyper-variability, co-dominance, sensitivity and high
polymorphism, microsatellite markers have become a powerful tool for revealing genetic variation and subsequently the
population structure in recent decades. Up to now, only 11 microsatellite loci have been isolated from Liposcelis decolor
(Pearman) .

In the present paper, microsatellite-enriched libraries of L. bostrychophila and L. entomophila were constructed
utilizing methodologies that exploit the strong affinity between biotin ( vitamin B7) and the protein streptavidin. We propose

a fast and easy protocol which is combination of two different published methods. Briefly, high-quality genomic DNA was
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digested by the restriction enzyme Msel and then ligated to designed adaptors. 250 —1000 bp microsatellite-containing DNA
fragments were captured by streptavidin-coated magnetic beads. The beads affinity capture of microsatellite repeats using
biotinylated oligonucleotide probes ( AC),, (TC),,, (ATC),, (ATG),, (AAC),, (ATAC),, and ( GATA),.
Subsequently, PCR was used to amplify the captured molecules for transferring single strand DNA to double strand DNA.
The PCR products ( enriched microsatellite DNA fragments) were ligated to pGEM-T Easy vector and transformed into
Trans5a competent cells. In total, 13 microsatellite enriched libraries were constructed; 6 for L. bostrychophila, and 7 for
L. entomophila.

A total of 5218 clones were PCR screened for microsatellite content. The clones of L. bostrychophila and L.
entomophila were 2542, 2676, respectively. The percentage of the microsatellite positive clones ranged 9.38% — 100% .
The number of microsatellites detected for these two species was 260. In L. bostrychophila’ s microsatellite-enriched
libraries, the ratio of microsatellite positive clones ranked from the highest to lowest were tri-nucleotide libraries > di-
nucleotide > tetra- nucleotide. Compared to L. bostrychophila’s microsatellite-enriched libraries, the ratio of microsatellite
positive clones of L. entomophila’s enriched libraries ranked from the highest to lowest were di-nucleotide libraries > tri-
nucleotide libraries > tetra- nucleotide libraries. Comparative analysis of microsatellite sequences for these two psocids
revealed that the microsatellite sequences exist in multiple copies in the psocid genome. In addition, they were found to
have similar or almost identical flanking regions. From our present study, the tri-nucleotide libraries yielded greater results
for determining gene flow.

Accumulation of multiple polymorphic microsatellite loci will greatly facilitate studies of individual identification and
they are crucial to investigations of population genetics and evolution, gene linkage mapping, and elucidating the molecular

phylogeny of psocids in China and internationally.

Key Words: Liposcelis bostrychophila; L. entomophila; psocoptera; microsatellite; enriched library

W& 45 15 1\ ( Liposcelis bostrychophila ) #1Wg HL 45 Bl ( L. entomophila ) [F] J& F M 4L H ( Psocoptera ) , 15 Bl F}
(Liposcelididae) , Ty B ( Liposcelis) , /& 2 Fife RGN 32 & A F B 3 . PRP 45 BUR A1,
Horbi S DR B S A B IR A WIR S A R R AR AT S ™ B e, R, BEE KR
U (AR ARG ) 7 e = AR (RS A2 70) AR AR v ) 73 SR AR R s 7R A, H i v ) i Ay
AR B R AN RE A s S U o R BB 2550 B R JR A 2 T 2 P A (S U i
Yy, 1 BB IR B L s e 0 DR R R AR S R % # 4 (Short Tandem Repeats, STRs) 5% ffi]
AT AT 751 (Simple Sequence Repeats, SSRs) , A HLI0K & 1—6 bp , & LN 10—60 K, 7E HAZ Y3 A
WP ZAFTE . BT P ERCEA Z SR G R e M E M TEARRMEE b A iR
S i PR AL A AN X TR GT RIS AL S5 40 VA 3 1 22 LA SRR 5 dc 30 1) R D7 5 26 35 1 1
Pegs, I HOE 32 B B R 2 R A F A, 76 B SR vh i H R BB M

FUA, i LR FARICAE B EWESE R AR Z AREE T 11 A TEE AL, decolor) f TR £
I LA R 23 FHRIC AT 1 ORI 2% 1 B Fh R AL 250 B L BGR  Ji e, AR RSE i d T e
5 AN H A A ol TR o AR S LUl R A 22 285 ) T A s 0 3 T o 43 SRR A 7 A 35 A% 45 4 )
A, XA Bl T 20 A AN R R ARG []— b RS ) AR 22 ) ) g5t £ 22 e 08 0 B B 3 U0 b 2 AR PR B
JHEAAILTR] | B 5 PR 22 [ YA B FHOC 2R | A5 EURRAE PN 783 PR sl ) B 07 =X, Ry S h p g A R il -
A MG F PR PR AL A5 B
1 #RI7TE
1.1 flds
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B2 27.5°C 75% —80% RH A TG LAl 25500 00 55 A1 B LA 22 8 | BERE A S B RR W58 (10:1:1) 1R
AT R R FE 100 A8 DL 1 IR £ L
1.2 #3k DI

K Msel AFLP 23k, £ 51 K . Msel-A . 5'-TACTCAGGACTCAT-3"; Msel-B:5'-GACGATGAGTCCTGAG-3’
RS FH ) 2R 5 |9 AFLP & 3%k 514 Msel-N:5'-GATGAGTCCTGAGTAAN-3" , FH T BEER 35 Al 2 (1 1
TEFEHRIRE N : (AC),, ((TC) , . (ATC) 4, (ATG) (AAC) . (ATAC) (HI( GATA) , , H- 73 51 3" S
W AR, DSk 51 ARE ¥t I SEHERE L (Invitrogen ) ZE WA FRAA F1A L
1.3 FERH

DNA B 50 & 0 F B AR sk A W B R A BR A R, FHF S5 AL 32 09 #% 2R ( Dynabeads M- 280
Streptavidin ) Fl# J1 %2 (123. 20D DynaMag-Spin ) 3104 [ Jb 5T BUR BOA P9 AR AT BRA Al 5 FR 104 9 VTG R Msel
(New England Biolabs) ; Tag DNA & T4 DNA £ [ TaKaRa A7, DNA F B &8 K K Promega
pGEM-T Easy , # 1LY Escherichia coli Trans5o FYBAZ MM H Transgen 23 A .

1.4 (DA EECENIE

K H Zane' "' i) FIASCO 32 A BR il P VT Msel BARRE 09N T 353k  BEBR I o T2 1 B i 5 1
Bloor' ! {7 kb AT , B8N TR 4R SO IR EE R BRI O TR 04 A
1.4.1 LK DNA SR BEY) M3k 4%

FEIHZ] DNA AOFRECS BRI 2 A7k, IR A sk, I Nanovue R 240 GG RE TR DNA 21
FEFNMR B, I 1% SRR WHEE RS R UK EA A, BRI /&5 BT i JE PRI 41 DNA F-20°C A& H .

MR Z  JEKZH DNA 50—250 ng;10 x BSA:0.4 pL;10 x NEB buffer 4 wL; FRFI¥E U1 Msel .5 U
ddH, 0 #MFEEEFVIA R 2 40 pl, 37°CHFY] 5h 5 ,65°C K3 15 min, FEHKLIERZ AT, B eab AT A T 43k i il
7 B Msel-A (20 pmol ) Fl MseI-B(20 pmol) £ 10 mL, Z&3 41 F F2)7 (95°C 5 min,80°C 10 min,65°C 10 min,
23°C 60 min) BN A 10 pmol/ L B9 N T 353k |, —20°CARFE#EH

ANTHLERIR R Msel ATk (10 pmol/uL)5 wL; ] DNA 40 pl;10 x T4 ligase buffer 5.3 wlL;T4
% (350 U,TaKaRa)3 pL,16°CHUE I, FH PCR KISk = 75 ), B4 52 A4k -] DNA 10 pl,
Msel-N(20 pmol/pL)4 wL,10 x PCR buffer 5 wL,Mg** (25 mmol/L)4 pL,dNTP(10 mmol/L)5 pL,ddH,0 21.2
wL, Taq f#(5 U, TaKaRa)0.8 wL; KW FEF N 94°C 3 min,20 x(94°C 30 s,53°C 40 s,72°C 2 min) ,72°C & G {fi
10 min, PCR F=¥IH 1. 2% W BEAEARHEE IS HL Sk A, I X 250—750 bp JWFE 4 A B Ak [mDiie, [mHiso™ 9 (423k -
fitkb) DNA K Bf) i f# T 25 wL Elution H1,

1.4.2 D EFINNEELY

76 1.5 mL BB DA PN 50 pL R FI R REER (10 we/wl) , B T4 1 WE VS, FH 100 WL 1 x
W/B 2 (1 mol/L NaCl;10 mmol/L Tris-C1,pH 7.5;1 mmol/L EDTA ,pH 8.0) ¥E&8E 3£ M EREEK 3 WK a,
W REER TR TE T 200 WL 92 x W/B 221 (2 mol/L NaCl;10 mmol/L Tris-Cl,pH 7.5;1 mmol/L EDTA ,pH
8.0), MMAS WL MK 50 pmol/L FIFRER, I ddH,0 EZF 400 wl, 2 FiE 30 min, KK 400 pl 1 x
W/B Fl16 x SSC ¥k 2 K, WG HRET-HEBR BT T 50 pL 96 x SSC, SR JE K -REERTR A& Wi 4 12 K 7 o
ik FH—Frey 1mL B9 EP & 72 H PN A LT 4453 :250—750 bp FEVI-#3k DNA 10 pL, Msel-N (20 pmol/
pL)1 pL,20 x SSC 15 pL,ddH,0 24 uL, 7ELA BIRGH 95°C2EM: 5 min J5 , YRR 24 H B SCIRBE R, T
O TR ET - AR IR A RO, TRZ43E 30 min, 2438 3 h, 2438 B Z5 SR F 2420 TR A Wk o T ) 28
240 s, PE 2 FIEH G REEREIE T 100 wL 92 x SSC Y, JFBE 1.5 mL [ EP 45, &= TR 1
mL 2 x SSC H1 1 x SSC &k 3 WK, B REHREIF T 300 Wl 19 1 x SSC 1, ZEA R ER AT A I PE RS R & 10
min J& , & T 5051 H 400 pL TE 50 mmol/L NaCl M%7 30 s, )5 & 5 A T B2 B REER B 77 T 50 pL ddH,0
o, TSRS AR SRR S ANER 1 R,
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Bt 5 %o G Bk 3R (10 B % DNA B Wi E4T PCR $” *1 AEEBHIDER$S DNAREWHHERE/C
Jit }i m { Zt? 30 |J,L @ jﬁ 10 % PCR buffer 3 ML Mg cl Table 1 Incubation temperature of different microsatellite PROBES
H paN ’ 2
(25 mmol/L)2 L, dNTP (10 mmol/L) 3 pL, Msel-N

with DNA mixture

FiAeAe

- N WEFRAL R AR A=A VEME

(20 mel/L)] “‘L’ = %EZZ% 15 ML’ ddHZO 5.2 “’L’ Probe Holding Denature hyb i;e:alt'o Hybridization Washing

F: aKaR - e =g ridization

Taq B (5 U/pL, TaKaRa)0.8 pL, W &2 :95C T - 5 = - p
A 5 min;6 x(95°C 30 s,57°C 45 5,72°C 45 5) ; (TC),, 68 95 62 68 66
14 x(95%C 30 s,57°C 55 s,72°C 55 s);72°C iEff 10 (ATOs 60 95 55 60 55
. vy o A (ATG)y 60 95 55 60 55
min PCR% iﬁ:%ﬁﬁ 1% f/5'\ Eﬁ%ﬁk*ﬂ?ﬂmﬁ@q& (AAC), 64 95 60 64 62
250—1000 bp F B, MICEBRZ: BRG] & i 4 (ATAC)e 55 95 50 55 48
(GATA), 55 95 50 55 48

1.4.3 U TAE 4 DNA B e

¥ PCR i i 7 B 3% 42 3 84k pGEM-T Easy
o PR AL TransSo SRS, 280k B8 I BREGR 1E | 4 B A BHAE 5w e T 96 FLIG SRt b 3%, REAL
Fh A5 U TR S
1.5 O AT T AR PR e R 1 7 B

T T BH M SE R ) 0 2E P, TongF (5'-TAATACGACTCACTATAGGGC-3") il TongR (5'-ATTTAGGTGACAC-
TATAGAATAC-3") 735519 (AC) ,, .(TC),, . (ATC)4 . (ATG), . (AAC),.(ATAC) F1( GATA) {3k T2 54T
BeA, X SCEEHA TR PCR AR, F BRI 3 0 2R B8 25 DA B4 38 09 s b, DU Rl e 5 A R LR A 0
HE DA ,’Iéfﬂz/a\ﬁ%(ﬂ%ﬂ/ﬂ FHH: v R i 1 Invitrogen M
2 R
2.1 FL[H4] DNA $2H

FHZ ML SDS VA2 B ) W8 4 15 mUAT G Hy 45 mUR S PR 41 DNA IR B R &40 J38 35 ¢ iy, ml s e S0 36 1) 25K
(0D oo = 1.8—2. 1), BrUlEARHEE I L S (/s | SE DR Al He e st I e, HORV/INFE 23 kb 2 (| 1)
2.2 FEN4] DNA BgY] N T8k % 3 SO PCR ™= ki

KL 2H DNA 2[RIV N VIR Msel MgV 5h J5  BEVI W15 Msel N T4k %4, I 1E 16°C T iE 1%,
DLESLE =) A, ] Msel-N A/E 51 913E1T PCR §734 , 9 ¥ 25 R an il 2, 9 34 7= 4 F 242 F 250—550 bp,
WEBH DNA Jig¥) B R Sk i B 2

M 1 2 3 4 5 6 7

2000bp —>|

23kb—> 1000bp >

750bp —>
500bp —>

250bp —>|

1 PREEEFESA DNA REER B2 #LEZEPCRIEMER
Fig. 1 Genomic DNA of L. bostrychophila and L. entomophila Fig. 2 PCR amplification of Adaptor-digested genomic
M:ADNA; 1, 2, 3, 4. /&AL HL DNA; 5, 6, 7. AR ATE DNA fragments
F [N 41 DNA M: 3 F bR DL2000; 1, 2, 3 BB EREELAMLER; 4, 5,

6: I o 5 AUHE S Al 245 2

2.3 WEER{EHEFN PCR 9744
Kb 3k i 4 N BEF) DNA R BV el e 4 Ak | 28 3 o B 28 AV RN ST A= W) R 00 32 R0 SO AR 5T il
DNA FWiZ438 4%k DNA F Wi A28 P | i 7™ B0 v 2 A ™ 'SR A v Bt 25 0 7, AR A5 He H 0 B, LU
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Msel-N J5 #1347 PCR ¥4 BIFS XUeE i DA &4 H 1 2 M 3 4
BB, WG REMmg R Bl LAEEFB PCRY
HOHL UK UL 3, 50 B A R A 250—1000 bp 0P
K/NZ 0] 3 TR SRR,
2.4 WHMTPREEERBENERE

P REIRFVE = P19 PCR 774 3% #2 2 44k pGEM-T
Easy H JFHEAL 2 KIGIT R, &7 TS BE (AC), . 750bp
(TC) ,,. (ATC)4 . (ATG), . (AAC) FI(GATA), 6 4~ Fl

1000bp

500bp
R AE (AC),, (TC),, . (ATC) 4 (ATG) 4 (AAC),,
(ATAC) FI(GATA) 7 Ak L 5 45 300 2500p
2.5 TR R R SO AR AR A I AR A R i

MISCPEH B AL IR 7 [, 3 3 B PCR AR I (& B3 WIEEEAR PCR#HAKER
4) jli—*il‘?g PCR I;P/a\ﬁ 2 %ﬁ 2 %L‘J\ J:Fz%%ﬂﬂﬂ‘ﬁg% Fig. 3 Microsatellite-enriched DNA fragments from PCR products
f ; = iy M4 FbRIE DL2000; 1, 2 W 45 Ui T2 il 2k 7 4 PCR
SR CTUR B B R, R ST A I 250750 TR DI2000: 1, 2 FRES I RORETA POR
s . . . Tk 3, 4 BB EGH TR Rk 4 PCR HLIKIA]
bp HY 5L FESEATIN P . I B4 ] SSRHunterl. 3 5o 8
RN
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

2000bp

1000bp

500bp

250bp

E4 MIDEMAMEEER PCR iHik
Fig. 4 PCR screening for identifications of positive clones with microsatellite

M. R4 FHA7E DL2000; 2, 3, 5, 9, 12, 13, 18 AJREA A T TR A5

PRI EL 13 A SRR 5218 />3 fi , Horh g 45 1 m 2542 A Fof; g BBl 2676 > 3afE, PCR
FAF T L SO R AT e A TR ) e B 5 4% 1 T e e S 50T 1 43 0 SRR R v s L AC 3C
5 14.06% TC SCPE3.81% ATC S 14.06% ATG X% 16.67% AAC L 9.9% GATA CJF 4.82% ;&1
FEAC SCPE 21.18% TC 3L 15.89% (ATC 3L 52.08% ATG SCFE 39.58% (AAC 3L 15.56% (ATAC C
JE9.72% GATA SCFE 7.29% , M _LREE AT LA ), W46 0 Bl =l 8 8 &2 ol T2 5 I mai i 2 42 1 T R AR
PRIZHL s B8 3R R SO 55 5 T 7 g L mlrp, =l i D RS0 B B 2 T L DA, BENLIhAE
2% E WA R Ge 5 R W36 2, TR PEME s B p b v R R PR E B 5 =5, B HIREE AT
it

MFE 2 AT AE TR B SR RAE 9. 38% —100% 1], SEX BHVE FE e RN 71.17% , R a0h =
BB 5 4 ST 1) PR v b e fi ey, BRI, DU SR S (IR, I AE M UL B ATC & 48 SO 9 BH M s b
FIRENT 100% Z A, AR T AL B 48 SO ) BH P o B 23 i 1 =i, 1T DU B Rk fe (IR, Rl 45 L 4 SO
B B s B LA R IRRE A B TC SCE i IR TR A3 EL TC SCE X M i 2 B g 4 1 mUBEE R 4 4 TC
O H TR R L BRI D A, NIF I 45 R (R P 45 R S 4w, B
WG S B EUL 2 Mg A EL, PRI RN 45 R R B T S A PR, g i
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FRAS PR G TR b — N IR Z R M T EITHIEA 6 A, T =t h iR 2 i) —NEERECH 3 4, BRI
T TR0 P N HES 7 R TR, Weber s T0A 43 A 56 670 R 58 SE RN A BB DAL, Xof W ol 43 L
P A R R S - A7 A B T 0 g A5 0 108 M TR, 5E 3681 [ 31.48% ARSEERY 65.74% B AR
d72.78% ;AEME B R A 152 MU PR, 58 M5 23.03% AE5EEME 75% EE5ME1.97% . A, X T
PR TP 9 (R 387 0 A BE R AT T e, X W35 5 51 34 KT 30 bp B A A AT e A b5 14
I, LA 30 bp SAFRHE, A3 T 5135 K F 30 bp BT T FIANKON 213 A, e TR T A SR
81.92% , #B4r 5 B T2 AZ O 7 8 R 32 7 91) S 2RI Gn 2% 3 Fios

x2 FEHRERMERPEAMIEE SN ERIIMENFSITER

Table 2 Statistical results of microsatellites from sequenced clones in L. bostrychophila and L. entomophila microsatellite enriched library

; 2 AIRES A LR . ; " TR PR
. PCR & 7 N WY B e o T3 A
ﬁtﬂi R Ni/r\lije;bcllf X iy ﬁﬁ%ﬁ . Nunflbje?;fb Llones sznber (7?[ SfR SLRELL Al %
Species Probe Clones containing K . SSR/ sequenced
clonesscreened sequenced identified
SSR clones
g 2 A5 AC 768 108 38 33 86.84
L. bostrychophila TC 420 16 16 4 25.00
ATC 192 27 23 22 95.65
ATG 192 32 29 28 96.55
AAC 202 20 20 18 90.00
GATA 768 37 32 3 9.38
g e A5 AC 576 122 54 45 83.33
L. entomophila TC 384 61 26 23 88.46
ATC 192 100 20 20 100. 00
ATG 288 114 32 23 71.88
AAC 180 28 28 22 78.57
ATAC 288 28 16 11 68. 75
GATA 768 56 26 8 30. 76
JBTT Total 5218 749 360 260 72.22
*3 BEHEPEENERPRASSIMIEZOFIIREBIMERFS
Table 3 The core sequences and types of part microsatellites in psocid genome
X SRS 5351 AN KR IUEA527] R
Species Clone 5'flanking sequence Core sequence 3'flanking sequence Microsatellite Types
LRSS T Lb160 GACTTGTAGG (AC),, CTGGCTTTTA SEFA
L. bostrychophila Lh859 TAGTACATTA (TC)», AATCCAATAT SEFAY
Lb1301 ATTACGCCCC (ATC)cGTC(ATC), AAACCTTGGC JEsE e
Lb1480 AACAGCATCG (GCATCA), GCACCCACAC SEFTY
Lb1725 ACAGCTTCAA (CAG),(CAA) ,(CAG),(CAA); CAGCAACCAA okt gil
Lh2211 TAGGTAGGTA (GATA),, TTTTGGGCAC SEFEHY
I 1 3 EL Lel75 CTTTTTAATT (CA) 3y TAAGACTCCA SEET
L. entomophila Le633 TCAGAAAGTA (TC) GTGATTAGTA SEFEAY
Lel051 TAAAGTTGAC (ATC),CCC(ATC), GACGCGATGA JEsEEm
Lel239 TGACAGTGGG (ATG), 5 ACGATGAACT SERAY
Lel349 TTGGTACAGT (ACA) o ATTTCTCCAT SE A
Lel552 GCGTGTACAC (ATAC);(AC),(ATAC), ATATTCACGC Rl
Lel1996 ATGTTAACTA GATAGACA(GATA) TGACGTTACA FE5E 5

3 FieHitig

AHEFE R T PR B EAY 13 TR A SO, M TR B e B 9. 38% —100% . 1481
I PR 4 SC PR 4 S T e B LA I iR R AR W R sh i — - B B e e Ry 29 00 EF i T
SEABEZ 1  EEh ok R R R A A B DR S AR N REBR R AR R AR
A2 2R FH 0 43 85 4k B2 7 s J7 3, T ANAT 8 15 8 Tetramorium spp. F T. tsushimae' "™ | AE Fi g
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SCPR e, BH A 0 [ R AE 60% —80% Z [H], ASHIF 5T
RO TR AR SRR i R AN S BN, J& Zane BY FI-
ASCO il Bloor I TL B WAk & SR LM AS & . i
Msel AFLP 230 Bloor 571 BT 4 BR il 14 P 1)
fiff Sau3 AT {8 FHAY4Ek oligo A il oligo B, K5 KK HE =5 il
VISR R, AR RO, AT LG &
R H A5 mUHE PRI A Y iR i TR R Y, X
SRTNFIFH e e J ik i 16 TG €0, 45 mUA T 2 I i A ik
DA BT TR AR S R T 22 72 Z A
FHBEAT RV ) I 1T e i A , 3k G feft P RS 10 52 6 2
R, — ey 1o s R R

TEAWFIE LA b 255 B ATEXS B HURE PR 40 rh g
TEMTERF , 15 B R 2 Y =B sk T2 1 = B
T, 1% 5 48 KA ( Nilaparvata lugens ) ) F1 7 8145 ¥
( Tribolium castaneum) "™ AL, 78X} B 451 T2 ¥ 57
SIATR B, S H R AU TR AR IE— A
B AP IAL T TR 2 LA 248 DU D R A i A e, B
A A — &R & D RN KR LA TE , AR 2 A F Y
AL 7 51 (0 ) A S ARABL (fi i35 63. 64% ) ,iX
W3k S22 PCR RBCRANG T AN IE T FAE 2> 1 FRac
PR . WFIE LR AR W] =L B 5l T R A e 445 3
R EALP5 DL Z2 25 R BT o 1) B 491 02 1 T e
ER NS O = SRl = R g Rz S B v DN G
DNA F5iC A H B B By H 3 K 41 DNA SCPE G gt i 7
rh SR LA =R AR TR RET

FER D A RN T DR A IR B G R
SCPERISCRAL S, o i B AR AR W) el B Rl T B AN [ i &

| gDNA |

‘ Msel DNA

olNA | oDNA |
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Es5 HEMIEESENEMEDE
Fig.5 Overview of genomic DNA SSR-enriched library protocol

for psocids

FARUTE LA BRI R B, PR SE AC RN TC A L AC &, =Bk AAC ATG BN F &, DU &
SR AR ERA Y BT L PR = B AR 22100 DR 2 i UTD SR P 365 19 PR 1 12 P D)
FIAH S 3k DA BAR 3 N T 423k RY) DNA R B0 7 SRR e SO 4 1 g

EAN AT B TR I e 2 R i A R AR ey, Rt TR REER B Sk il A v, 2 T PR PCR 73 5 (W)
I, A 1 22 3k s A R BE DY 2 DNA AL S 3007 0 ) 45 R 8 S R N, Zane MBFR R, B £ ED YA
50% {1 PP 3 b T A2 R B0 T 5—20 IR TR MG 5 4 i S T 40 R 1 R R ORI 5 o AR T 1 S

M b BRI R s | RGN AR AR BRI L B

PCR I PR ROR AR P25 R A2 R

A TR T 2207 0 328 Dy A A S T A 10 i R R DR 241 PR B H i (A3 5 X B\ b AR PR O it Ak

B P m -5 BRI 2 18] ) RH B A O 38 SR T2 0 A

O B AN 3 ) ) A S A AT TR AT ST S A B
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