EE L (Taiwan Pesticide Science) 5: 75-89 (2018) T
DOI: 10.6671/TPS.201812_(5).05

tRad MR PCR sl o8 1ol 35 145 % I 0 8 ) 1l

EG7841 #itk

MEE " MoEE' R

M

WL R FRE 22018 0 #3441 PCR #HEw @1 2R #7EK4 F EGT7841

Btk AL ERE 507580
fk JJBE (Bacillus thuringiensis, Bt) Fy 2l SR H B AV REE - NS HIR

Fedm AR o e H - SHEHNNAE B B EHN 0 & —HMOERREAA
PEZ B A Yt - HRTEZE S LS R TR EYREREL - X
AR R ER ST B (Bt subsp. kurstaki, Btk) FfiiE#k JJB (Bt subsp. aizawai, Bta) »
HE R — Brk EG7841 PR M@ EE TEKIIE - Atotet# thEtkaEt
BTSS-F4 Bi BTSS-R2 H—M:5 7% » B SESEESE (polymerase chain reaction,

PCR) EfTH M oA - g% 9 AR &REKTIE > W5 Bk EG2371 »

ABTS351 ~ Btk SA12 ~ Btk E911 ~ Bta GC91 ~ Bta ABTS1857 ~ Bta NB200 ~ Btk SA1l
1 Btk EG7841 &tk » #E1T PCR 4347  FERILE—1E5 7% » (E£¥ Btk EG7841 B
R FRIERY 858 bp KXEE B - 1 HA SRR TR R AR A - BRI T [ ]
FH 2 S A 3% o TR PR AR BRI B o RIS LS [ S AT A P E R H B
BE e TR Btk EG7841 T PCR Azl - #5RMURIE L Btk EG7841 BabkTR 1 ld H
AT H B R 414G Bk EG7841 JE M TAZELA B (858 bp) » A5 63 KA
o SHEEE Rl PR A R 13 TR Bk EG7841 B TAZHER B
BREEUMARE » 4347 100 BE AR » B 30 ERRAR s ST AR IR B+ (28
MAE L Brk EG7841 & TAZELK Fr B o ARK AT Buhsifll 51k » Rl Ba e th vk

B i Z 1B -

BBEE : BRUE  RAEESE  EETE - REERERE -~ ovICER

BEZHI : 20194E3 H 22 H
* SEEI/EH - E-mail: ych@tactri.gov.tw
BT THIRREZR B RS BT
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e

#JIB (Bacillus thuringiensis, Bt)
FeAEPEIT 1901 FHEHA A Ishiwata 755
& (Bombyx mori) $hEaH a5 > Y 1954
FEEHR RN RESSTEEN (In-
secticidal crystalline protein, ICP) E.H#k
miEs @7 o HRiIE b R A E
i L B LAY IR SE R e N R T TR
BB 1 o MR I A B R A T
R A (FAO/WHO) Ak~ & &
HEHET 58 (Codex Alimentarius Commis-
sion, Codex) KEKHRTARISE " BERYCEE
%) 1 (Genetically Modified Organism * fi§
i GMO) ZEFER « " ERYGEEY) |
sEfEERIE HEY BSOS A Y - ALK
oy 5 R E B R By - A2 LLHE
PRI R /S H AR E AR ST E A - £H
RIRE (USEPA) #H¥#RMERUCEMAY)
EFE "HMAEY (new microorganism) | &
g " BREIMAEY (intergeneric microorgan-
ism), - HELEZEEMAEYHEAKE D
FEAEY) < ZRE ; (HE L EMACH A
B FE fm 15 B9 3 2 &
noncoding regulatory regions) * R[5 % 5& (&
YERKERNFEEY) - ERYSCERE
Pt R EF Y Y o TRERH AR
BLEEYEME 99 F8m.e T ERYGE
Bt LR 73 ) BRI TR
WOk ) ZER R ¢ FRIEMH AR TR
TAEYEM - KR EE A SRR

(well-characterized,

ViRe - EAEKIEMABISR - I G
FHBAET + (EAN AR B ~ AR A
AERERLSE - FER - B - BRAMRG B8
et 5 Je et e 15 0 Bl - T AN B
ESEYSERE /N =¥ Jvdrreecy - S WkP7 3 0] -/t
HIEREE S A F AT - RS B
FFETHEREZ B ATEAAR " REEE
bt BB B e A, -

I ATAE 2 BREA L B A% A L (K] A2 £l
fk JJHREEL#E % » 41 Ecogen/Certis /3 H]
1998 4F Raven™ (Btk EG7673) » Crymax”
(Btk EG7841) K Lepinox'™ (Btk EG7826)
SRS O - BRI YRERELE
2018 4 7 HEFAIREREEL 20 3R - &R VA
fii 19 58 » 7@ 9 la% - RBIREEE
HE AT ERNUUE 2 AR EREEL
Hrh Btk EG7841 Sy HuT=EME &L
BETREMIIE o Btk EGT841 HPAMESEEH
T2 (KtskiE—) - Bk EG7841 JHHEFA:
Wik JJE (Bt subsp. kurstaki, Btk) EG3125
W& crylAC (x1) E#E > B15 —Fk Bk
EG4923 W& crylAC (x2) K1 cry24 (x1)
BEHER - &#4 (trans-conjugation)
& Btk EG4923 crylAC (x3) ~ cry24 (x1) »
P ELEY A 5 EERR JJ B (Br subsp. aizawai,
Bta) EG6346 2 cryIC (x1) HE LK E
HHECHT I E S (pEGY35) » ILHE e FFAS
BRI A R IIE EG4923 1A - ##
BN & B crylAC (x3) ~ cry24 (x1) F1
crylC (x1) BEEEKER @5 102 Btk
EG7841 & TR IR E - EamH3E
Ecogen/Certis 4 & B & > @ £



Crymax® > pEG935 E e =0 (ke
=) FEAEEERR S EHETK 0 (1) E
BLEELREL (ori60, replication origin) 2K H
i Btk HD263 Btk 5 (2) © PRI BB
(IRS, internal resolution site) 2K H R Bt
subsp. morrisoni EG2158 Btk 5 (3) : HHERk
F&HEF  (ter, Transcription terminator) 2K
HIY Bta EG6346 Wik Z crylF FR
4 : @SS EHE (ICP, Insecticidal
crystalline protein) & crylC FERKZHR
Bta EG6346 EPk » I HIE B T2 B ke
G B 0 RSNy pEGI3S EHE -
RIEEHARFFERVER - SREE TER
fiiy 2B A T e R o fw ST - B BB
BEAE s R D EEEEAE
1998 4F 11 HHUf$ Crymax” B303 - Pk
HhyEtt - HRR AR iR W
PREITE — MR 73 - R 20 H2REH
PRAEBRSE TR 2 TR IE T - MR T
AT AR SR AT BUE TR 82
T M 7 B% AL TR EEORH R T R R PR Brk
EG7841 ZAgHIS-2H0r » METREE
1E HR BB R A o BRI B e A -

FORESL G i

— BT B R R B IR S A
e A% HX

AWFgest BEA 19 FHER I rE W
MBS 2 EaREFEHT AR I (Bacillus thu-
ringiensis subsp. kurstaki, Btk) FIfifiiE gk /)

PCR #5EH TR 77

(Bacillus thuringiensis subsp. aizawai,

Bta) » 9 [l L ER SR BRI THIE - 3

g T {55 P B IR P9 ok D R BR AR - HCEA

T~ R BRI ~ AR AREE RS S

Rann o Al

Btk EG2371 » 16,000 IU/mg » Ecogen/Certis
Crop. USA » FZE » e

Btk ABTS351 » 16,000 TU/mg * Valent Bio-
science Crop. USA » (¥ &1bE » Ak
H

Btk SA12 » 16,000 IU/mg * Ecogen/Certis
Crop. USA » 32 » HF#E

Btk E911 » 30,000 DBMU/MG * Fuso Crop.
Taiwan * &5 @ HIJH

Bta GC91 - 25,000 IU/mg * Ecogen/Certis
Crop. USA - {20058 » LB —4 {58

Bta ABTS1857 » 35,000 DBMU/MG
Valent Bioscience Crop. USA » ¥ 41k
B RLER]

Bta NB200 > 15,000 IU/mg » Valent Biosci-
ence Crop. USA » (XA LE: » ik E

Btk SA11 » 16,000 IU/mg * Ecogen/Certis
Crop. USA » Fj= @ MG

Btk EG7841 » 16,000 IU/mg * Ecogen/Certis
Crop. USA » &2 @ =i

POEE —FEEEER 5 mL 1Y LB
(Luria-Bertani) WESESEEL » AREEFE 25
CHEFDEE 150 rpm R 24 /)
B SEIME RN ER Y A
Genomic DNA Mini Kit (Lab Prep, Taipei,
Taiwan) » 22 {5 B GRS TR 1 < ZE AP BE
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BRAEAHUN bk ) B 2 BE R L
ZEHURA L 1% 2 ik ) B 2 LRI R L
20CIKFEHH -

° AT
RIFI

e

e

N E ST

& Kalman %A (1993) & @
B TERITEARE oy BERZG[T#f -
% ¥ ¥ & Patent Number: 5441884 ®
5776449 @ ~ 5804180 " ~ 5942664 "V
GenBank U03554 FE9%RY Bacillus thurin-
giensis serovar morrisoni EG2158 transposon
Tn5401 ORF2, ORF1 FF%| » %ET&1 %t Bk
EG7841 Wtk H—1E5 ¥ (F—) -

=~ BENEEEHE
LEFHEEE (Polymerase chain

reaction, PCR) : X M fEE & : 250 uM
dNTP’s mix * 1.0 uM primer mix * 0.2~0.6

pg genomic DNA ~ 0.125 U Super Tag DNA
polymerase (Protech, Taipei, Taiwan) » [ZJf
HERERE 50 pL - A 200 pL B EHE O -
LS FEIR G+ EIY PCR EL
EEREE (Applied Biosystems 2720 Thermal
Cycler, USA) XIE - ¥IE crylda FRZ
PCR SFEMELE « A 94°C FHEA 5 23088 DL
94°C # (denaturation) 30 5 ; 55C &
% (annealing) 30 # ; 72°C #EFE (exten-
sion) 30 ¥ » ST 35 EIEERKE - 2%
HEHETT 72°C RALERE (final extension) 7
Sy IR SRR ACHRTE - BEIE 721 bp
FrBe e HiEEE TRERER B PCR X
JEMRM: « B 94°C FHEL 5 S - DL 947C
B 30 5 61C BAE 30 B3 72C 4&
J& 30 B - HHEAT 35 (ETERERIE - 2 1R4E
T 72°C AL (final extension) 7 43
f o RIBERERE 4CRERRE - HiE
800~870 bp FE2 «

&K— ~ AR DE X Btk EG7841 Bk E—M5[FH
Table 1. Specific primer pairs used to detect strains of Bacillus thuringiensis, including Bacillus

thuringiensis subsp. kurstki EG7841

. Amplicon
Target Primers Sequence (5°-3")
(bp)
crylAa gene® TYIAA GAGCCAAGCTGGAGCAGTTTACACC 721
TYIUNI2 ATCACTGAGTCGCTTCGCATGTTTGACTTTCTC
Genetic engineering BTSS-F4 CCGATCCGTCGACTCTAG 858

fragment

BTSS-R2 CATGTTTTCCCCACA CATTTTC




VY~ S Tl A B S A P R I Py
B o3 H B e Fy

PCR [ZJEY) - DNEHR 3 ul MLl
$€ (ethidium bromide, EtBr) (0.5pg/mL)
Z 1.0% TBE BBEIMT 7 il
I BRA BB ZENEM (Axy-
Prep DNA Extraction Kit, Axygen, Union
City, USA) #EFTHZEE Fr BB et L El gL -
AR AEBEERAR (218 =
) FIH DNA H#)5E5eioE P L
TE - R 58 AL R F 515 F NCBI #8uk
H#J BLAST (http://www.ncbi.nlm.nih.gov/
BLAST/) %#f » tb¥f GenBank Hff#ER
Fe o\ BIREAARE » SRR 75 By ik )7 TR I RZ R
Feo1)

Fo~ FH P A 45 58 B U S S e e
FFJ1E Btk EG7841 58H T4
R B

R BT PR I i R SR SR Y B Y e B P
A BEEHAETT - FHEAREDR A
EERETL 1 m» &2 m - FFE S HRHE - &
T2 i H % - R B T i — R
1500 {5 Z = fHEk JJH (Btk EG7841) » #t 4
X HERENEEE - Ak — K g
MR 30 K » 1T H — R M B i e
T R HEETE 3R - AR B A
HERFRE =#EmE T 0-15 cm +3 > HIE
[/ 5 wHERESEY - FERLEEE 0.25

PCR #5879

73 ¢ ffi ;| PowerSoil DNA isolation Kit
(MO BIO, Carlsbad, USA) ZEHY T-#EAEA
A8 DNA @ SERIHR H BRI
SMEIZE R HEE - HEESMEE 25 38 - DL 75
mL fEERVKEE SR 1 73788 - HL 4.5 mL PRIk
i PureLink Microbiome DNA Purification
Kit (Invitrogen, Carlsbad, USA) ZEHYZESR
AIYER . 2R #8 DNA » #EITER ST Brk
EG7841 & {8 T H%2 B K] P B¢ B3 B Al o
BT o 58— RERERR R H B - K — 1
ABEEE TR L RS 63 RETH X
TIEERE oA+ L R DI PCR A&
W2 HERJIE Bk EG7841 jEH TREE
K B AP AE -

7N~ HEBRERMGRAE & IH
EG7841 ;&{H TRERN Fr By fE
il

AR b -3 R 5% - AT HMERE
i - BEERERE ELRKiE
40 ~ BEbREE - Bt o FE RS
48 ~ BT SH S I B BH) - SRR B SE H I
T3 22 AR BITERETHE (G
KHE - FEE - ZEBAR - EMER L
JH) - £REE 53 BRARAR RIS (HEEER
T GH - RPEE > MTEEEE > AR THIEK
& BRS040 R REE) 0 &R
Wi L3 25 RARR - 3k 100 R 1
B HREARREGEZEAE 0.25 5t
TIZIBZEHY » ] PowerSoil DNA isola-
tion Kit (MO BIO, Carlsbad, USA) ZEHY 1
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K2 2R K8% DNA » L)L TY1IAA/TYIUNI2
FlF# - NS G ER TR ER B
1E - ®REHLIE —1 BTSS-F4/BTSS-R2
SRS HE Bk EG7841 EfE
TRERRFEE -

FIH PCR /Ll TYIAA/TYIUNI2
B8 © JeierT o R E SRR I EE
¥k PCR 43487 » #55%E Btk EG2371 ~ Btk
ABTS351 ~ Btk SA12 ~ Btk E911 ~ Bta
GC91 ~ Bta ABTS1857 ~ Bta NB200 - Btk
SA11 M1 Btk EG7841 % » 5[ il 1 i
721 bp TEEAE cry 14a FEIRIWIELRS FrB%
(8 —) » MAEE F o TRy crylda F

» HAZEBFIARE 99% (713/715 bp) 1B
JE1E Btk EG7841 HEALANFEIRFREME ) 2 5
B Fr Bt 0 B 721 bp 4 0 53 855 bp (&
—) » b 855 bp WIKLER v Bt E Ptk
MRl Ry Btk EGT7841 TRARIASS—{EFF Al
FEMEHI—E80 Y 2 RGE R E
PCR X5 » Z5BH I 855 bp 4GRS FrERAUFER
PEAEE - BE A RS 3 A B e R T
PCR [XJE - B B U - A
S 721 bp FrEUHIEZASE o B TYTAA/
TYIUNI2 5|¥FFrigiEs 855 bp HUMLIEH
B} > $GHEEFF /T LL GenBank [ BLAST
ST Y ELE - FHLEL CP003755 J¢
9% Bacillus thuringiensis HD-771 (plasmid
p03, complete sequence) ZHIERIZIEF5
55 15-578 bp AHEIM: 99% (560/564 bp) » &

855 bp
T bp

B— - A TYIAA/TYIUNI2 3| F4© s #1790 BAR K RENEZ PCR AER o
1T 1-9: Btk EG2371 ~ Btk ABTS351 ~ Btk SA12 ~ Btk E911 ~ Bta GC91 ~ Bta
ABTS1857 ~ Bta NB200 ~ Btk SA11 )2 Btk EG7841 -

Fig. 1. Results of PCR performed on nine Bacillus thuringiensis strains, using the

TY1AA/TYIUNI2 primer pairs'®.

Lanes 1-9: Btk EG2371, Btk ABTS351, Btk SA12, Btk E911, Bta GC91, Bta
ABTS1857, Bta NB200, Btk SA11, and Btk EG7841, respectively.



Bt FF 51 55 602-855 bp AU 92%
(234/254 bp) » HEAKFFIUKF Ry (1) unknow
gene fragment 55 1-15 BFEAEL (15 bp) »
(2) crylAa gene fragment 25 16-268 1%
f7 8% (253 bp) * (3) unknow gene fragment
% 269-291 HZERLIEL (22 bp) » (4) Tnpl
resolvase gene fragment 55 292-855 f4I&EAN
B (563 bp) + M HHEFMEEE A 22 bp
R M RR Y IR P B » 55
#5721 bp FrEYEE 855 bp Fr By AAHEL B HAL
BEAHIAME - A 61% FHIL » RoRIER—1E
BRIERFFY] - #E TYTAA/TYIUNI2 5]
THF o AN R AR R K R R TR
Pk Btk EG7841 ZB—T.H -

Rt - X TiEtE—MLT - LUE

PCR #E{H TR2gR /e 81

M TFE#F Sk Btk EG7841 &2 pEG935
HHAEARE IR R HEEAER - 25
GenBank U03554 #5581 Bacillus thurin-
giensis serovar morrisoni EG2158 transposon
Tn5401 ORF2, ORF1 fF%1 » = Hi ] & Bl
HMgR TR 25 - RO IE AR
R E%ETH BTSS-F4/BTSS-R2 5|1 %f »
s 1th BTSS-F4/BTSS-R2 5] 7-¥#f8l 9 fliA
[F] i R fk TR B AR HETT PCR RS R
(& =) » #URELT 75 1% Brk EG7841 1Y
R ERE (% 858 bp) MIELMEF B -
¥ H A Btk EG2371 ~ Btk ABTS351 ~ Btk
SA12 -~ Btk E911 -~ Bta GC91 - Bta
ABTS1857 ~ Bta NB200 F1 Btk SA11 HIJ
e R T ARG Fr B ZE) © IG5 [~ A

B = - I BTSS-F4/BTSS-R2 5| ¥ » #

Fig. 2.

1T 9 BAE
17 1-9: Btk EG2371 ~ Btk ABTS351 ~ Btk SA12 ~ Btk E911 ~ Bta GC91 ~ Bta
ABTS1857 ~ Bta NB200 ~ Btk SA11 ;X Btk EG7841

Results of PCR performed on nine Bacillus thuringiensis strains using the BTSS-
F4/BTSS-R2 primer pairs.
Lanes 1-9: Btk EG2371, Btk ABTS351, Btk SA12, Btk E911, Bta GC91, Bta
ABTS1857, Bta NB200, Btk SA11, and Btk EG7841, respectively.

ARSI R EMRZ PCR DHTHE
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WRIVEEE B E AR (B =) P -
FIF GenBank 1y BLAST AT TF5ILL
¥ > f5 B Bl GenBank KJ024807 ¥ 4%
Bacillus phage (vB_Bts BMBtp3, complete
genome) %7 HIFHILTE 99% (816/820
bp) » E K F AR F By

recombinase protein partial gene fragment 55

(1) integrase-

001-162 ¥ZFERIEL (162 bp) » (2) unknow
gene fragment 55 163-318 EZEEH7EL (155
bp) * (3) hypothetical protein gene fragment
% 319-576 #EEALEE (257 bp) ~ (4)
RelE/stbE replicon stabilization toxin gene
fragment 55 545-808 BZEEAEL (263 bp) »

(5) putative recombination protein U partial

Primer (R): BTSS-R2 integrase-recombinase protein partial gene (1-162)

001 [CATGTTTICC CCACACATTT TGAAACCAAA ATACAAAATC TTTTAAATCA CTCGTATATT

061 CTTTTAGIGT TTTTGTATGC AAATCTCCTT CTTGAGATAA GCTAGAAATA AAATCGGAAA

unknow gene (163-318)

121 TCAAAGATGT TGCTTGTATA GAAATTGTTT TAGTGGAATG CATAAATACC TCCTCTTTTA

181 TTGACTTACA TTAGCGGACA TGATATTTTA ATCTTATCAA TTATGTTAGC GGACATCAAA

241 CATTTATTTT CCCACACTTC ATGTCCACTA ATATTAATTA GTGGACATTT AAAACTATCT
hypothetical protein gene (319-576)

30

CGAAAGTAGG AGTAACACAT GGCTATTCGT AGAGATGAAT TGTATCGGTT AATTGATCAC
361 CTGGATCAAC AAGATGAAAA AGCAGCATTT GACTTTTTAG AATTTCTTGT TCAACGGTCA
421 AGAAGAAAAC CTAAAGAATG GGAAAAAATT GATATGGCAG ATCCTGATCA TGAACCGCTG
43

—_

TCTACACAAG AGTTAGAACA GTTAAACAGT GAAGAAGGAT ATGTATCAGG GGAGGACGCA
RelE/stbE replicon stabilization toxin gene (545-808)

541 AAACGTGAAT TCGGACTACA AATTGATTTA CCATAAGTCC GCGGTGAAAT TTATTGCAAA

601 GCAAGAAAAA GGGATTCAAA AAAGAATTGC AGAAGGATTG AAGGGACTTC TTAAGATTCC

66

—_

TCCTGAAGGG GATATTAAAA GTATGAAAGG TTACACAGAA CTATATCGAT TACGGATTGG
putative recombination protein U partial gene (762-820)

721 AACCTTTCGA ATTTTATTTG AAATAAATCA TGATGAGAAA GTCATATACA TACAAGCAAT

unknow gene (821-858)

781 TGGAAATCGT GGTGACATCT ATAAATAAAG CAAACATGCA GTCTAGAGGC CCGATCGGCC

84

—_

(CTAGAGTCGA CGGATCGG

Primer (F): BTSS-F4
B = - I BTSS-F4/BTSS-R2 3| F ¥ PCR » FTi% 18> Btk EG7841 %R FERFF! °
Fig. 3. The nucleic acid fragment sequence of the Btk EG7841 strain was amplified by PCR
using the BTSS-F4/BTSS-R2 primer pairs.



gene fragment 5F 762-820 ¥;PMEA7EL (58
bp) * (6) unknow gene fragment 55 821-858
KEEAI RS (37 bp) (B=) @ K LB FRE
Fe oy BT EL ST 2 A5 mHE I P G 0 20 R 2
& (%) 858 bp) HUKLER v B By Brk
EG7841 & {8 T2 BRI Hhry—8 4 B -
FIFH LS [T 515617 Bk EG7841 #f#
AR ELR B B B A FH T H B i B e R
B o IRHEREE e RIS R
#% 1 EAEERER ~ LIRS Bk
EG7841 EEH TI2ER F BRFE - (HEH
63 KA F R - ZE4E Brk EG7841 &
TR EER Fr B B B 1 FH R H B 2 B R
B ARG IR AR R B Ml b FH R R T
Bik EG7841 B {H T 2 KK Fr BRI A
EASHR 0 100 FEEAT - H 30 EEAR
HEH TR ER B IR Bk
EG7841 HEB TR (&RD) - E2E
FRESA R A BRAR 0 BEAR 100 FRERAS
B AR Btk EG7841 & THEAK
FrE: AR KRR - vREEEE A LA
PR ZEHUE NS A AT N, - T H AR
RAE R RZE RN R 2
RIME] - XAEMES - HESH R

PCR #5184 TR I 83

TP FER A fe 3 B A Fr BT PCR
IR - R T R RS ST S A AR
it LI n] R A7 S (R Fr BE K AP T AN 2
A FEAAFAE » BLBE DU A SGE SR BB AT T
2B IS B e B 2R i B P Al o AT > DA
HERRATRER i D BIG E R S TP AE 2 ]

AWFFERSEI TR TR e | 106 2FY-
6.3.3-38-P1 , FHEACEHD - GBI
SEAFT SN T - B B = PR A Rl R AR
JIE T AL~ MR R AR A RN e ny i i
AR Bl e EA BRI S - REREE
T e

5 SCRK

1. BRI ST A VIR SE I FE RO
° 2013 o EEIRERRSCE A YE T
HER54T  HXUE  http:/www.biotaiwan.org.
tw/download/structure4/%E4%BD%99%E
7%A5%81%E6%9A%90/103/%E7%BE%

R”_ - HEREMRM Btk EG7841 HARER N IR 4
Table 2. Results of detection tests used to identify the presence of Btk EG7841 in soil

Soil types

TY1AA/TYIUNI2 primers
(Bacillus thuringiensis)

BTSS-F4/BTSS-R2 primers
(Btk EG7841 strain)

Organic farmland soil 4/22 0/22
Coastal area soil 6/25 0/25
Customary farmland soil 25/53 0/53
Total samples 30/100 0/100
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8E%E5%9C%38B%E8%BEY%B2%E7%94%
A8%E5%9F%BA%E6%94%B9%E5%BE
%AE%E7%94%9F%E7%89%A9%E7%94
%A2%E5%93%81%E7%AE%A 1%E7%90
%86%E7%8F%BE%E6%B3%81%E5%88
%86%E6%9E%90(201312).pdf
.%*o%Mo%@ﬁ%ﬁ%Kiﬁﬁ%
B o BTSSR RS FTE
L o FEFE o 108 H o
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Stapl.

Stopd. ZE4923 11t is a transconjugant
darivarive af skrain Fi3125, a
EG4923 nathse 8.3 strain (from 3 New

York grain dust sample)

pEG935 Introduce pEG935
By electroporation

EG4923/pEG935
_ Stepd. PEGS22
Remove foreign DNA Introduce pEG922
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subsp. kurstki, Btk) EG3125 Btk » &5E HFEEK cryldC (x1) EfE -

AER 2. WSS — T #R ST (Btk) Wk ZHE LR (crylAC (x2) ~ cry24) B
$#4& (trans-conjugation) FEEEHT#R S EG3125 BEifk (FBR 1) - Bl éx JJ
EG4923 Gtk » FIRFAEEBEEER cryldC (x1) B EEEER (cryldC
(x2) ~ cry24) EiE -

B3 HBHEESHhER JIE  (Bacillus thuringiensis subsp. aizawai, Bta) 33 HFEK]
(crylC) FEHEME TR M EMH M T ETE (PEGI35 » i gkiE —) REZEFL
Bolr S A R Tk JT R EG4923 Btk » 8Ky EG4923/pEGI35 Bk -

HEE 4. BB LR pEGo22 EHEE A - FZREH Tnpl recombinase 7EANYA

HMEESALYIBRER - BBER pEG935 EEZ PTEEME ALK (tetracycline-resistance

gene ) °

i



86 EEMESERIEE W5

A B 5. BRMEREH 37CIE K pEG922 EHNHER &R R TR TR R &

tr (EGT7841) » [ARFEEHER cryldAC (x1) Big ~ HEEHER (cry 14C
(x2) ~ cry24) B crylC (pEGI935) B » MMEANESEEHRRE cryldC
(x3) ~ cry24 (x1) FlerylC (x1) »

Appendix Fig. 1. The process employed to genetically engineer Bacillus thuringiensis

Step 1.

Step 2.

Step 3.

Step 4.

Step 5.

subsp. kurstki EG7841.
The BacillusThuringiensis subsp. kurstki (Btk) EG3125 strain is isolated from the
dust sample of a New York (United States) granary. Note that the EG3125 strain
contains the toxic protein cry/AC (x1) plasmid.
The toxic protein (crylAC (x2), cry2A) plasmid of the Bacillus thuringiensis kurstki
strain was trans-conjugated to the EG3125 strain. The resulting Btk EG4923 strain
contained both the toxic protein crylAC (x1) plasmid and the crylAC (x2), cry24
plasmid.
The new plasmid (pEG935, Appendix Figure 2), which had been recombined with
the Bacillus thuringiensis aizawai (Bta) toxic protein gene (crylC), was introduced
into the EG4923 strain by electroporation. The resulting strain was named
EG4923/pEG935.
The pEG922 plasmid was introduced by electroporation, and mainly used the Tnpl
recombinase from the specific part resection and reorganization in cell, and
removed the tetracycline-resistance gene of pEG935 plasmid.
The pEG922 plasmid was eliminated by an incubation reaction at 37°C. The
resulting Btk EG7841 strain contained the toxic crylAC (x3), cry24, crylC

plasmids.
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Appendix Fig. 2. The construction of the pEG935 plasmid in the Btk EG7841 strain.
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Use of Novel Primers and PCR Technology to
Identify Genetically Engineered Bacillus
thuringiensis subsp. kurstki EG784 1

Yu-Chen Hsiehl*, Fang-Yun Linl, Wei-Ren Tsai'

Abstract

Hsieh, Y. C., Lin, F. Y. and Tsai, W. R. 2018. Use of novel primers and PCR technology to
Identify genetically engineered Bacillus thuringiensis subsp. kurstki EG7841. Taiwan Pestic.
Sci. 5: 75-89.

Bacillus thuringiensis is a biological insecticide that is among the most commonly
used in the world. The insecticidal crystal protein it contains is toxic to certain lepidopter-
an, dipteran and coleopteran insects. At present, a variety of Bacillus thuringiensis
bio-pesticide products are registered in Taiwan, and these products can be subdivided into
Bt subsp. kurstaki (Btk) and Bt subsp. aizawai (Bta). Of these, Btk EG7841 is a genetically
recombinant strain. In this study, we designed novel BTSS-F4 and BTSS-R2 primer pairs
that can be employed to detect Btk EG7841 using polymerase chain reaction (PCR). To test
the specificity of these primer pairs, nine strains of Bacillus thuringiensis, including Btk
EG2371, Btk ABTS351, Btk SA12, Btk E911, Bta GC91, Bta ABTS1857, Bta NB200, Btk
SA1l1, and Btk EG7841 were analyzed by PCR. Results of this analysis showed that the
specific primers only successfully increased the specific nucleic acid fragment by 858 bp
to the Btk EG7841 strain. This confirms that our proposed primer pairs can be used to
quickly identify genetically engineered Btk EG7841 gene fragments. Hence it is applied to
the establishment of the field gene environment distribution detection method. We then
sought to determine whether the field gene distribution detection method could be used as
a residual regression test to detect Btk EG7841 gene fragments in leaf and soil samples

from cabbage fields. Results showed that, after spraying the cabbage field with Btk
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EG7841, Btk EG7841 gene fragments could still be detected in the leaf and soil samples
within 1 month, but could not be detected on the 63rd day. In addition, 100 soil samples
were collected from central Taiwan in order to perform an environmental flow investiga-
tion of Btk EG7841 gene fragments. Results of this investigation revealed that, although 30
samples contained Bt, genetically modified Btk EG7841 gene fragments were not found in
any of the 100 samples. In the future, the methods for Btk EG7841 detection proposed in

this study may be used to monitor the emergence of this strain in target areas.

Key words: Bacillus thuringiensis, Polymerase chain reaction, Genetic engineering, In-

secticidal crystalline protein, cry!C gene



