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Opisina arenosella Walker

Xiao-dong SUN"?| Wei YAN', Chao-xu LI', Li LIU", Wei-quan QIN'"
"Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences, Wenchang, Hainan 571339, China;

*College of Life Sciences, Northeast Agricultural University, Harbin, Heilongjiang 150030, China

Abstract: [ Background] The biological activity of Bacillus thuringiensis (Bt) strains collected from soil samples was tested against
Opisina arenosella Walker, in order to obtain high insect activity strains that may help control the species. The second objective of
this study was to provide new genetic resources for transgenic plant of Bt that could be more resistant to this species. [ Method] Soil
samples were collected from different areas of Hainan Province potentially suitable for O. arenosella. The temperature screening
method was used to isolate Bt strains, which were then identified based on their morphology and molecular biology. The toxicity of Bt
strains to larvae of O. arenosella was tested by leaf immersion bioassay method. [ Result] Eight Bt isolates were obtained from Baot-
ing soil samples, Hainan Province. The 8 Bt isolates included bipyramidal crystal, spherical crystal, square crystal types. PCR-
RFLP analysis showed that Cryl, cryll and cry2 type genes were present in these isolates, but the cry gene-types of two isolates
were unknown. The toxicity of the extracted insecticidal crystal proteins (ICP) of the 8 strains against larvae of O. arenosella was as-
sayed. The results indicated that the use of ICP of BAT10 (50 wg - mL™") resulted in 100% mortality of the larvae. ICP of 29-15-
4 and BAT20 resulted in more than 80% mortality while the ICP of the other five strains showed less than 50% mortality. [ Conclu-
sion and significance] This study showed that effective Bt strains could be found in soil potentially suitable to O. arenosella and a-
mong them, two strains had the potential to be used as biological control against this species.
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M 210k Opisina arenosella Walker Ji& %3 H
Lepidoptera 21 % Bl Qecophoridae, 3% 3 44 coconut
black-headed caterpillar, 3 K8+ A #k | 28 Sk & 47
Hy BRAE g B R A A R TR R
B nhr ghifa) EDREJEVE I R IE B | D
SkvE V25 (2% IR TE S5, 2014; Venkatesan et al. ,
2009) , 72Uk A IR F, T E I AR N '
AW, FBHE L T 208, R R g,
X SUR AT A F AW 047, 45 R B, K
J& T A A TR 22 3 ) s B (T AR A%
2013) X FRIE B0 - AR 3 25 PRI R E
FRAFRFHVE Y (X1 $555 ,2014a) BUMMI K, 763 [
AAMEESSETEHFE,

B a M ( Bacillus thuringiensis, Bt) J&
— i E R b R Tz B3R W 2R B
THRERAREE L4 AU, R R Tr4
YA, BETE KK 2 B Wbk RE ™
A Z AT SRR L X E OSUR H i E
GBI DL Ay SRR B W) A B
SRR HUE P (5595 PRSE,2013) o Br AR B AR
P P Y — o ZEAE A AR MR XA
A B A 233t AR T LA SR A B R A, H
JEH T4 Bt FEEWTE BRI HET 5 R0, 1R

ZHUAR H B R TR R R B R BT (R AL AE
2013; Gassmann et al. ,2014) ,

HA, BF 08 210 1Y AF 25 2% (X 1] 8 5
2014b) AW E S (FE B, 2014) AL
(Shivashankar et al. ,2000) . K& A5 A= 1 5 52 ( Ven-
katesan et al.,2003 ) 55 4 5¢ 7 17 & A BF5T, A L
FFIH] Be By 401 2Lk A A SCAH o Sl A SC
FI AR 2 A A5z AU, DR B A O 0 5 S
() Bt BBRET X BB 1 2 ik 4 th 4T % o A= 0
SE , LLBISRAS X R 2L e 4 de B R 2 0 TR AR
IR LU Y A W B 4 4 A R RN AR (] i
e Br SRS AT i B PR B U
1 #MREFE
11w
L1135 LB RS WRR IR 172 LB
RS ARG TR H 3R RO )7 752 UL Sambrook et
al. (1989)

1.1.2 EH 8k B Wtk HlEMA T E L
SRR, AR HD73 2 vh FEAOD R Be Al P OR3P T
FERTE %

113 5l4frs 20k,

&1 LENMRFT

Table 1  Primer sequences

5|% Primer J¥51 Sequences KR Source

eryl 5'-AGGACCAGGATTTACAGGAGG-3' 5'-GCTGTGACACGAAGGATATAGCCAC-3' SR ;2005

eryll 5'-GCTGTCTACCATGATTCGCTTG-3' 5'-CAGTGCAGTAACCTTCTCTTGC-3' KA T4 ,1998

ary2 5'-GGAAGAACTACTATTTGTGATGC-3' 5"-AATAGTTTGAATTACCGCGAGC -3’ RART-4,1998

cry3 5'-CGAACAATCGAAGTGAACATGATAC -3’ 5'-CATCTGTTGTTTCTGGAGGCAAT-3' JMBIR ,2005

cry4 5'-GTGTCAAGAGAACCAACAGTATG -3' 5'-ACTAAGTCTCCTCCTGTATGACCAG-3' AR This research
ery5 5'-ATTGGAGGTGGTATTGCTGATAC -3’ 5'-ATAAGATGAAGACAGTGCTGGTGGTGG-3"  Zii& This research
ry6 5'-CAACAAATCCTAGCAATGGTC-3' 5'-TAGAGAGTGGAACGACTTTACC-3' AR This research
eyl 5'-GGATATGAAGATAGTAATAGAAC-3' 5'-GCTGTAGCATGACATAATCGATG-3"" AR This research
cry8 5'-CGGCAAACTTAGTAGAATGC -3’ 5'-CTGACTGATTTCCACCATCACG-3’ HA R4 2007

ery9 5'-AGGACCAGGATTTACAGGAGG-3' 5'-CCCAATGCGAAAGAACTAAG-3' AR This research
aryl0 5'-CGATGGATAACAATCCGAAAATCCA-3'  5'-TACGACTTATTCCTCCATAAGGAGTA -3’ ARG This research

1.1.4  FEZRXA  Taq B FREIPEN VIR PMD19-T
AR IM109 832 75 20 B D) & 2 1 A
Takara /A 7] ; Byeotime 23 F] ) BAC 2 R 1t ik
e (R A)

12 Ak

1.2.1 B e ERERNEHE DEALE B HE

BRTE 172 LB WA FREO-M - RiIZk, & 30 °C T8
I 48 h, T TAE G LRI VR E &, 4K vt
Je FEINATE 24 467K 780 RV , B4 AR 11 200 /INE 3
T FER TR 2 min J5BUE R R TR &
1.2.2 Bt JAr iR G S % e aifb/5 i B #
BRZEWAA LB H1(230 ¢ » min™' 30 C) #5312 h
KH Narva et al. (1991) W) J7 i $2 BUBRL,, R H
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PCR-RFLP J7 i 55 4% HUR R B S Y, R B Br 1]
FREYBRL DNA 47 eryl cry2 .cry3 .cryd .cry5 .cry6 .
cryT cry8 .cry9 .ery10 S A Y PCR-RFLP %57 , %
SEGIZS WA, S E T ES IR AR 45 (1998) K
JABZR(2005) .

123 BHEBRFEEANEE iR 172 LB
[ A 5 75 2 A A i (30 CEME 48 h) s T 4%
VEFNBCE AR, SR 5 1 FH TR 25 18 K il o il T Ak i
W, 1 FH Byeotime BAC 1k B2 i & 3051 & (3 9
BY) AT T B P VR B e R

1.2.4  cry EE W 50 B HIEE R B0 R S0f
PCR F=WytEA7 MO alifk , alifb J5 197 4 BEH
A B pMD19-T #4K 1 : 3 B LM 16 °C%E4% 3 h,
W10 WL B4 YIMA ] 100 WL JM109 /32 2541
Ji b FEAT PG AL, BAR B AL DT S WK e 55
(2007) , Al 5e MUR PRI PE v B AE A T2
Al AR INT

125 FaEENE KR %S,
2010) , BR-r-ZUigkgh d o 7R S8 2 1R 5%, BAT-10 #Y

HE A TRE K 40 pg - mL™' BTt A s K
Veigini T, BEEEE I — B it R YK 15 em OB
AR TEA VR TR A 5T W B I R (% 0.1% 0t
H—80) R 5 min, B BOA A DD, B 3
4 {440 30 Sk, AL BEEE A 3 1k, 28 C AL R
FEHP AR, 5557 72 h JE VR L 76 HUB, IR AR 4
BRI
2 HRE5SW
21 HHMABERSEE

PRIFETE 1/2 LB KigRdt LG5 48 h J5 W LA i
%, EE LA, FES0E R, &8 55, v
(B JEE ) IO i 2 v A e, A1 H AT L 3 T
TR AR, 2896 0 K B R AR, IR 2508 3K
B B AEIEAR (B 1), Hh T # BAT10, BAT20,
1-11 .BAT7 .BAT17 8-12 FfEAI fh A N 22 TE | 29-15-
4 SN ERIE , BAT3S @RiR N S8 MO IE , w140 56
TE NI A SEMIAT IR

1 Bt EHBARBEREER
Fig.1 The SEM photo of Bt
L BRIE R 2. 38R0 H; 3. 7T A S: 2890, C. AR mbik,
1. Spherical crystal; 2; Diamond crystal; 3. Square crystal; S; Spore; C: Crystal.

22 SHFKFEWEE

3 BIEEEC Be TR JFURL DNA I LLER 1 ery
LSRG AT ery ZE Y2, PCR 84 79
Z BRI 10 MR ) &5 ((Takara ) 264k J5 3% 32 T 204K
(Takara) 47 vl , P HCPH M B v B A VAR T
AT, ELREE SR 2, Hoh 6 MR & ery FEA,
2RI S TSN A 25 R SR, BATI0,
BAT20,1-11, BAT7 , BAT17 [6) B} &4 eryl . eryll,
cry2 R EEIA s TRIRK 29-15-4 HEH ery8 RAYFEEA
BAT35 1 8-12 AU TSR AL, B ik S PR 7Y

MY ZAEPE S R HERRA AR IR O] R A
2.3 Bt B#RIEFRBHE N
AN A 45 R B, 8 AR TR AR R BT 4 4 1
ol i BT —E MR O M LRSS R L3R 3, i,
AR BATI0 Xf HF 1 210 4 ML A9 4% 1E 35088 % 3k
100% , 5 %] B K AW TR PR AT b 35 25 57, % U8R o
W3 B MR BAT20 5 8 Kk 29-15-4 1 IE SR Ky
80% ~90% ,2 PREAHK ] 22 A8 2 ) R SR B
2#.8-12 BAT7 .BAT35 .BAT17  1-11 ¢ iF £ 56 FA%
T 50% , R HEBCRAN T
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x2 Bt Hk cry BRBETE
Table 2 Indentify of cry genes

TR

Elevation (m)

o3 B LRI

Ve Qs
#E5 Strain . .
Soil conditions

HEH A
Gene type

Ak
Crystal type

BATI10 56.1 # 1 Yellow soil
BAT20 71.3 F#4L 1L Red brown soil
29-15-4 12.4 FE4L 1 Red brown soil
8-12 49.2 # 1 Yellow soil

1-11 43.5 1 Yellow soil

BAT7 7.3 kR4l £ Red brown soil
BAT35 13.2 F#4L 1+ Red brown soil
BATI17 15.1 1241 1+ Red brown soil
HD73(+)

Z2JE Pyramid
Z2I¥ Pyramid
EKIE Spherical
ZZJ Pyramid -
ZZIE Pyramid
72 Pyramid
22/ 7T Pyramid/square -

ESI2 Pyramid

cry2Af
crylAa, crylBa, crylla, cry2Aa

crylAa, crylGhb, crylla

cry8Aa

crylAa, crylla, cry2Ad
crylAb, erylBa, crylla, cry2Ad

crylDa, crylla, cry2Aa
crylAc

(+) BHPERT IR L 95 28 45 2 T B 5T 05 o SR B HE R B HD73,
(+) Positive control: B. thuringiensis subsp. kurstaki HD73.

R3 Bt BB FRBEARREME(72h )

Table 3 Activity of Bt against Opisina arenosella Walker

PR Strain Conccntratif (ng -mL™") Correcffmﬁfr:;lfy (%) brifEiR 2 SE @=0.05
BATI10 50 100.0 0.0

BAT20 50 85.6 2.9

29-15-4 50 83.3 1.9 b
8-12 50 40.2 1.9 c
1-11 50 18.4 2.6 d
BAT7 50 5.6 4.0 e
BAT35 50 3.8 4.4 e
BAT17 50 4.3 3.1 e
CK 0.0 0.0

ANFIHE SRR R 2 5 B3 (P<0.05)

Letters denote significant differences among strains ( P<0.05).

3 iTig
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