FEWAELF 2017, 43(4):120 - 124

Plant Protection

5 MEeHE RS TEEMEN

ZF A. EARE, TR
GHLA A BV SR AT TERI ST i R TR QAT 5 e BLL A T 5635, BRI 430064)

WE AFRAERE T EFHBKN S AR AR Z, @5t GenBank F 5 A+ 2 % mtDNA CO T 55| 49 &
i), AT F IV AT, kT T 30 2F51 4, B R R FRAF 5 AR S RIS R 5 AP 2 26945 %31 4. 5F A 50.25.10.5.1,
0.5.0.1.0.05 ng/pl. 8 AR R R E £ 589 & % DNA B ke ZAE AR AN R I Z AR & 245751 %t
HRBEH 0.1 ng/pl. B EZ K2 ZPEEZHF5N M ZAHBEHN 0.5 ng/pl. ZHFTH TR EHLE
S5 AT EREERGAMNENEAA TEEL,

XA 224 mtDNACOTARH; #7354 2TF45%

mESES: S379 XEKARIRAG: A DOI: 10.3969/j. issn. 0529 - 1542, 2017, 04, 022

> -
XIJ % Pl

Molecular identification and detection of five bean weevils

Liu Changyan, Li Li, Jiao Chunhai, Wan Zhenghuang

(Institute of Food Crops, Hubei Academy of Agricultural Sciences, Hubei Key Laboratory of
Food Crop Germplasm and Genetic Improvement , Wuhan 430064, China)

Abstract Molecular identification of five bean weevils that were frequently intercepted from customs was studied
in this paper. Based on the mtDNA CO [ gene sequences of Callosobruchus chinensis, Bruchus rufimanus. B.
pisorum , Acanthoscelides obtectus and C.maculatus from GenBank, 30 pairs of primers were designed, and the
five bean weevils can be specifically identified by PCR amplification with five pairs of specific primers. Moreover,
the sensitivity of PCR was detected at 50,25,10,5,1,0.5,0.1 and 0. 05 ng/¢L genomic DNA of C. chinensis,
B. rufimanus, B. pisorum, A.obtectus and C. maculatus,respectively. The results showed that the sensitivity for
B. pisorum and C.maculatus was 0.1 ng/pL, while 0.5 ng/pL for the other three. The method provides a rapid

and reliable tool for identification of the five bean weevils, which could be applied in detecting and monitoring of

bean weevil pests.
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Table 1 Sources and hosts of five bean weevils

& HURE R arE
Sample Source Host
fil%ibruchus chinensis LTIk \%ia radiata
frﬁis rufimanus BHERIL fi faba
gﬁ%}%m‘hus maculatus EPA \g/%ia radiata
KEZ S KL

Acanthoscelides obtectus Phaseolus vulgaris

1.2 EFEiKFH

Tag DNA B 4. % (1 K. DL1000 DNA
Marker. Tris, EDTA. SDS ¥l § TaKaRa 2 #].
JBE DGR 5 ) 1 R AR A AR A BR 2 7D HoAth A=
AR 34 ok [ 7 A 4
1.3 EFEH DNA B3R

G4 FERY] DNA Y4B IR Sunnuck 2 ()£
MREIFRSTERGHE . Bk G2 F L5 mL .04 i
BEHE A 300 L. TENS (50 mmol/L Tris » pH 7. 5.
400 mmol/L NaCl, 20 mmol/L EDTA , 0. 5% SDS)
100 pg/mL % [ K, F 37 C/Ki 4 h, A 85 pl.
5 mol/L NaCl #|ZUJz7% 15 s; 14 000 r/min &[>
5 min, BRI A SR FTCK L BEDTHE DNA,
12 000 r/min &> 5 min, Ff 70% Z, BE¥E & UTTE
2 UTVE 47 THE IS A 30 pll 25 18 K 1
DNA, — 20 CIRF5 .
1.4 $5R3[¥XTRIET

i3 GenBank H& SR i &L 4 (EF570097) , 1Y
YU g (AY625417) | #ix 5% (AY997313) . R G 4
(KF157281) Fl4¢ 5.4 (AY625416) ) mtDNA CO [JF
%1, i DNAMAN # 4%} B brFi i) mtDNA CO T J¥
FNHERT O30T S AR A BTl L &% 1 35 3 37
AT S 519, 3/ Primer 5 XJ 31 4 #1731
il A G T, (5. GC Y0 FBTL  —RIAR L e 454
%, 3 H1 GenBank ") BLAST F2 ¥ K 2% [] I )7
NI ARBERGE LB T 30 X519, i ok i vk 1R
BT AR S 58 5 PP T IR 51 5 X (GR 2), 5]
Yy 19 B U 2 T A 5 | 0 A BT R E 1) PCR B A
AR AN R E b E—M a5, 519
AR ICERHE Y H AR A R A E A
1.5 PCR ¥ i

A3 A BASK G2 LR ZH DNA b, 2 2
PRESMES [ EFT PCR 9 1S, IKVERI X IR, PCR
FRWAR £ (25 pl) 10 X buffer (%5 Mg*" ) 2. 5 ul.,
2.5 mmol/LL dNTPs 2. 5 L., 10 pmol/L 5|4 ( I,
TSI 1.0 pl 2.5 U/ul. Taq B 0. 2 plL 3
4 DNA 1 pL,ddH,0 16. 8 ul., PCR I 2514
95 CHIAEYE 5 min; 95 CAFE 30 5,54 CiR 2k 30 s,
72°CHEM 1 min, 35 MEH;72°C 10 min; 4 CRAE,
B 5 pL PCR PAMIHEAT 1. 2 VBB i v TR G I
TR L 58 (EB) Je a1 BE I UR R 58 LS8 L5
53T
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Table 2 Primer sequences and amplification products
2|4  Primer B4 M2 Species J¥%1 5'-3"  Sequence Hn BB /bp  Length
Bpl Wi 5 AGTTGGGGGTTTAACTGGTGTA 166
Bp2 Bruchus pisorum TGTTAAACCTGTAAATAATGGG
Cml EGE GGTCCCTACTGGAATTAAAGTA 276
Cm?2 Callosobruchus maculatus AAAGTAACTCCGGTAAAAAGG
Brl HEG AGTGGGAGGATTGACTGGTGTT 167
Br2 Bruchus ru fimanus AGTTAATCCTGTAAATAATGAA
Aol FES CATGATAGCTATCGGATTA
. 432
Ao2 Acanthoscelides obtectus ACCTAAAAATATAGTAATAAATTGGG
Cel sk AGTACCAACCGGAATCAAAGTA
274
Ce2 Callosobruchus chinensis AGTGACACCAGTAAAAAGAGGA
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i B o 45 21 3% H 41 DNA ¥ B 43 51 2 50, 25,
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B 1 L SR K BT PR XS BED Bk 5 X
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DNA § 43 166 bp 525 (B 15 Cml/ G2 {LAENY
UG RHENA DNA Fhi st 276 bp Felaes (18] 2);
Brl/Br2 A G RIEN L] DNA sy 3§ i 167 bp
PR (P 3) 5 Aol/ Ao {UAESK R Y g 432 bp H557
PR (& D5 Cel/ Ce2 AUELRE G P G 274 bp Kk
S (B 5), HAth LG RIZH DNA KoK BRI TCY 3 v
B, UGS e R BIN H AR L.
M 1 2 3 4

5 6

a~e: (RIKABIER WLESL BER RERMBRELMFEFHAN . M: DL1000 DNA Marker; 1: BiG4; 2: lWAER; 3: BER; 4
KER; 5 BER; 6: PIHEXT R
a-e: Specific detection of B. pisorum, C. maculatus, B. rufimanus, A. obtectus and C. chinensis, respectively; M: DL1000 DNA Marker; 1: B. pisorum;
2: C. maculatus; 3: B. rufimanus; 4: A. obtectus; 5: C. chinensis; 6: Negative control
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Fig. 1 Detection of five bean weevils with specific primers
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PCR 75 & I R 8% 7351 ] 50.25,10.5. 1
0.5.0.1,0.05 ng/pl % 8 FlR[RI MR JE () & % DNA
RERORTRE . HE 2 AT SRR 0. 05 ng/
pl I B 2 R D 40 G S 5 | 0 A T
PR RE SR A YA R E Oy 0. 1 ng/pll K UL B
IF o 34977 AR S PR 45T S T /KON R CKOJE 9™ 1 B
B 2> g I, i R AS 15 i) PCR %8 7€ J7
VT LUAG I B 3 B2 S 0. 1 ng/pll B B 54 R DU &
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2 3 4 5 6 7 8 9

M 1 2 3 4 5 6 7 89

a~e (KUCHBIER AL BEL XIS MRELRRTIYXT R GUERM . M: DL1000 DNA marker; 1: 50 ng/uL; 2: 25 ng/uL;
3:10 ng/pL; 4: S ng/uL; 5: 1 ng/pL; 6: 0.5 ng/pL; 7: 0.1 ng/pL; 8: 0.05 ng/ul; 9: FHMEXT R

a-e: Sensitivity detection of specific primers for B. pisorum, C. maculatus, B. rufimanus, A. obtectus and C. chinensis, respectively. M: DL1000 DNA
Marker; 1: 50 ng/uL; 2: 25 ng/pL; 3: 10 ng/ulL; 4: 5 ng/pL; 5: 1 ng/uL; 6: 0.5 ng/uL; 7: 0.1 ng/pL; 8: 0.05 ng/uL; 9: Negative control
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Fig. 2 Sensitivity detection of specific primers for five bean weevils
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