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Establishment and optimization of ISSR-PCR reaction system and its

application in the genetic coefficient analysis of Bombus hypocrita Pérez

( Hymenoptera: Apidae)
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and Technology of Agriculture, Beijing Academy of Agricultural and Forestry Sciences, Beijing 100097,
China; 2. Honeybee Research Institute, Jiangxi Agricultural University, Nanchang 330045, China)
Abstract: In this study, the ISSR-PCR reaction system was established, optimized and then used to analyze
the genetic coefficient and the subfamily composition of Bombus hypocrita Pérez. The optimized reaction
system was established as follows: 1 x PCR buffer, 0.3 mmol/L dNTP, 1.25 pwmol/L primer, 3 mmol/L
Mg’*, 2.5U Taq polymerase and 8. 18 —23. 76 pg/mL DNA. Our results indicated that ISSR markers
obtained with this optimized system could be effectively used to analyze the genetic coefficient and subfamily
composition.
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TERI PRI ER . AR AR AL e PERE (IR T B W
R H HA— skt B, (R REEF NI A EN
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/b %50 BB M S SUME 5 22 HE 32 BC ( Goulson, 2003;
Payne et al., 2003) , AEMEBEZ2WH5T R it 247 AL
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HEMN R R KR Z— (Sommeijer and De Ruijter,
1999 ; Mommaerts et al., 2006) ,
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ST HE A6 ( Bourke and Ratnieks, 2000; Alaux e
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ALK RE N, 2R MR bk 2 8] R & X
FIEHCH0.75, R MIH K Z M EE X RIEH N
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(Hamilton, 1964a, 1964b), T HEEN TS5 H
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B O RERE BN, T R Ll 0 BT 7 194 e e
g8, M 5 T %% W B ( worker policing) #1 il
( Ratnieks and Visscher, 1989; Foster and Ratnieks,
2001; Martin et al., 2004; Pirk et al., 2004;
Beekman and Oldroyd, 2005) , {HE7EREEF, BT
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FEGKFN0.75, LA T8 5 A T 0 BT = i Y
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HIEGIEE IR TR SRS, i
TR R PRI E A C B T iy P BN, VS
WRwe BB, SR, REME TR BRI AR LR
BEEHEE F MY (Cnaani et al., 1997; Alaux et
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LB AR F I (Ayasse et al., 1999), HMFHEME
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(Huang and Sun, 2000), &, ISSR #ric 22—
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FE¥EZXRZDH Y+ ( Paplauskiené et al.,
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2008 4% 5 J LAFEMILEXMEEF R LMK
FAE /N REWE Bombus hypocrita Pérez 1 F 98 3k, Hf
BEHXN, ?ET/NE(6.5 ecm x10 cm x7 ecm) 1,
A 4 ~5 K B RAEE Apis mellifera T4 FI B
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BT 44 33,10, 66 F147 3k,
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Il DNA fy¥ J& FALRE
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Table 1 Parameters used to optimize ISSR-PCR reaction system

Z Factors

K% 2 $ Reaction parameters

iR kB fE Annealing temperature ( °C)
DNA (102.3 —297 pg/mL) (ul)
2|9y Primer (12.5 wmol/L) (L)
dANTP(10 mmol/L) (uL)

Mg?* (25 mmol/L) (L)

49, 50, 51, 52, 53, 54
0.4,0.5,0.6,0.7,0.8
0.4,0.5,0.6,0.7,0.8,0.9, 1.0, 1.1
0.4,0.5,0.6,0.7,0.8,0.9, 1.0
0.8,0.9,1.0,1.1,1.2,1.3,1.4,1.5

PCR 1§ &5 F : 94°C WA S min, 94°C
B 1 min, B2k 1 min GRAKRERS AR A
[f]), 72°C ZE f# 2 min, F8 3 40 ¥k, 72°C i i fin
#5110 min,

PCR F=#peik: BL5 pL PCR =411 pL LB
22 PR (6 x loading buffer)JR5), FHET 1.5% B3
BEAHEERE, 4 V/em HiVK, TER B AFZ LA,
1.3 HiEaE

F53LAESE ISSR-PCR P38 B &4 Mic i 1, A
ZHHIIC R O, HEILEEST Excel A%, HI NTSYS #kff

THAASAIE] Nei” s MR EL, 1F UPGMA REKHE, B
B A AR IR A BB S AL R B IR R

2 #R5iTiE

2.1 ISSR-PCR RR{kHEEr

XF SR £ 4 AT EAT TR LA, B R TR E 5 XA
28519 % ISSR-PCR & fE Mtk &, L5 &
ZRE2, AEGIYHRABREMARTELMHE, &K
SIS AR KR WK 3,
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Fig. 2 The genetic coefficient of colony3
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