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Transformation of Bt-Cry5Aa in Cotton and
Identification of its Insect-resistant

WANG Feng,ZHANG Qiu-ping, CHEN Jin-xiang,ZHOU Zhong-hua,
LI Bo,HE Wen,ZHANG Hao,LI Rui-lian
( Cotton Research Institute ,Hunan Agricultural University ,Changsha 410128)

Abstract ; Almost all insect-resistant genes applied in China is CrylAb/c and the resistance risk is increasing.
Bi-Cry5Aa insect-resistant gene was synthesized according to the codon preference of cotton, it was transformed
through pollen tube pathway into cotton plants, and identified through Kanamycin test, PCR and insect resistance
test for different generation in the paper. The main results were shown as following. Firstly , transgenic plants of Bi-
Cry5Aa were obtained by pollen tube pathway method , and gene transformation efficiency of T, generation, T, gener-
ation,and T, generation was 7.76% ,73.1% , and 95.5% , respectively. Secondly, results of PCR identification
showed that the positive rate of transgenic plants in T, generation, T, generation, and T, generation was 2. 35% ,
55. 8% ,and 94. 5% ,respectively. Thirdly, corrected mortality rates of second, third and fourth generation of cot-
ton bollworm for these transgenic plants was 85.42% ,75.35% ,and 62. 79% , respectively, and the difference
between these Bi-Cry5Aa insect-resistant transgenic plants and GK19 was not significant. Lastly, all above results
indicated that Bi-Cry5Aa could replace the current insect-resistant genes, and it would be an ideal source for boll-
worm resistance.
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1.1 ##

SR AR S L AR R 1l R Rl
REF A ACHE 5T BT B2 i, i FH 09 3R 38 300 5T R K
pRI101-AN iZ TR AL & Bi-Cry5Aa 5[5 ( GenBank ;
EU822809. 1) , Hi i B 4% Ml K 24 4 46 0F 5% i 42 43,
J kL B % R, SR F A U0 41 & HindIID + Sphl {37
MR

NOS promoter ‘ i
p NOS ternunatorc ry5Aa

pRI 101-AN DNA
(10417 bp)

ColEl ori

B 1 Bt-Cry5Aa Bt Eig
Fig.1 Bt-Cry5Aa plasmid profile

1.2 KWH*E

1.2.1 #EHMEBEEXR#TEL RAREFE
B 74 K Bk DNA #2824tk J5 (100 pg/mL) , 7E
SRR 20 h ZEAT PIRRAE T 55 I8 . TESR AT S50 pL
TS S  VR T D5 1 T AL AT b #E 5 2 41 K 2
1/3 Ab A BORL, BASF BRI 5 L.

1.2.2 BIEEBEELTE T, WM FWIRE, T
2011 4F 11 A7EGrE = Wik 18/ Fp, R AE KT
HFi R EN, 31 DB ERH,
1600 mg/L MRABEE R IR R HA I3 d JF W%
LT R IR AR R LRI L

1.2.3 #37£5 DNA WREVE BHEE PCR 74
Z:7% CTAB IR R BE BRI AE B DNA, R
H Bi-Cry5Aa FEPR B 8514 5'-GCCATCCAG-
GTTGCTATCT-3", 5'-GCTGACGAAAGAATGCTGA-3’
XFH YRR BEATY G BB R BER/NA 697 bp, PCR
FSE IR B SARF 20 WL, 28I 5E AR DNA ¥k 5
10 ng/pL, RN AR ZR PR DNA 54 20 ng, iITA
10 x Tag Buffer (& 20 mM Mg** )2 uL, ¥ HFEF K
95 CHIZYE 4min;95 CAEPE 45 5,58 CiR K 45 s,
72 CHEfH 45 5,40 PPEFR; 72 CHEMH 10 min; 4 C
RAE
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SRR %1 CNPNQPCKDDLDRYV , ZE 46 7 &t 4 17 Bt
A TR BR S Bl 48 e S oA, 2R, Bk Be-
Cry5Aa LgG Z ik 512000: 1, 45 B~ 92. 1% , %
TCA-TABERPTHE R $E UL Bi-Cry5Aa JE R R AE &
AAFB AN E BE A, LLaifl Bi-Cry5Aa f
R AE PR PR ERN 2, R A PBST 22 il 4%
0.25.0.5.1.0.2.0.4.0 ng/L ¥ FEFfi B, PBST 2% th
WA 25 % BR, a S7 b v il 2k, BT e 0
ELISA #5352 #5815 Bi-CrySAa FERFRATH]
WE HLURREA SR OD H, ZbrifEliZe e
HRRE, NS AHhEEREA
&,

1.2.5 BIHMERIE X 1T, PCR KIS BHMER
PRZR JX0010 FEARIEATHRAS PTIERL S, DL LR T
HORR AP GK19 X B AEAR AL A 4 135 1A e AE
OVRNZE 55 1% 301 Bl AL SR BOAT AR A3 3 1 4% B R A
HE AT AR I R

2 FHRE5HMH
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A I AR A K 5 A Bi-CrySAa BN A 5



4 1 ISR Bi-CryS5Aa FERFE LA AE R HPT M 2 5 879

KSR AE S v IF45 B Wi 600 mg/L 77 R
T4, RS ik 73. 3% , i@ i e M 18 18
T LIRS 2529 RiFh T,
2.2 1HEFMBEZE PCRETE

2010 AFFPFUYLAR 5 T 2 4F A& ZEFh A 76 1 g —
S R AN K 2B b, T OE R R 23RS 1829
PRAHE , AR TC & ZERE 1 s AR e G A 1 3 40
1600 mg/L f-RABEE RIS TR Fr, SR o
KR ERMRERAT 142 bR, RISE A FH R R R
7.76% , [AIEXF T, B A Af R B2 B DNA 3547 PCR
WerE P BH M 2 19 A 140 Bk, PCR BHME R N

£1 E1FARHRFBEES PCRIENER

7.76% , —HTLBEER,

H T, PCR Rl BHME PR A 28 R0, T Y4 e W e
Al R AR AE T AR 23R4S T, Mk AL 845 Bk, 4
FABFEZ AR F, oA B 8 60 BRE A5 %) BH P A iR
618 #R (R 1,K12) , BHIEMERE R 73. 1% AR L PCR
For I B AR R R 73, 45%

T, PCR 4 BH ¥4 &k I 38 Bl 7, 26 Bl Al 38 4%

5§ T MR 377 Bk, & RIREE R AR A, R T
’éﬁf)ﬁ M BHPE R A 360 BR (2 1), HPH MR 320k
95.5% ,PCR £ I 25 K 4 95.5% , 5 H [a] £ P
—5,

Table 1 Kanamycin and PCR direction of Bt-Cry5Aa transgenic plants for different generations

RAREE Z A6 Kanamycin detection

PCR ¥l PCR detection

B NAR AT

Generation of

&y E R AR

The number of plants

PRk

transgenic cotton

The number of

PR

The number of

FATERR R (% )

The positive rate

FAPERR R (% )

The positive rate

positive plants of plant positive plants of plant
T, 1829 142 7.76 140 7.40
T, 845 618 73.10 621 73.45
T, 377 360 95.50 360 95.50

10 M

1 2 3 4 5 6 7 8 9

M:DNA FRic ;1. BIPEXT R 10 FEPEXS R 520 . T, 3 R A ik
M.DNA Marker, 1 : Non-transformed control,
10 ; Positive control,2-9:T, transformed plants
B2 T,% Bt-Cry5Aa EE#E% PCR &R
Fig.2 PCR analysis of Bt-Cry5Aa transgenic

plants for T, generation

2.3 Bt-Cry5Aa EEMRIE

M T Bt-Cry5Aa ZERREAAH T BT 22, BH N
WA GE— R v s A Y R A s o X
WEATAE , PR 85 B B0 Bi-CryS5Aa BN 26358 1
P S HUARCR FH XU O ELISA 325, % T, AR £ 5 &
JX0010 A48 H AFIBHI8 E  R A ik T T
e

LAGEAK Bi-CrySAa @RS FIAE b It i 4 o it
£k, R H PBST 2% 4% 0.25.0.5.1.0.2. 0 4.0 ng/mL

SRS, PBST ZE M EAS AR,

M 3 Fal s, CrySA SR VR PR A b
HERZR TH 520 Y = 0. 4093x +0. 1496, K 56 R %5k
R*=0.998,0D {5 Bt-Cry5Aa PRUETE & & %
FHOE , FEBH AT O 2 1 0 22 5% Bi-CrySAa FEAEA[F]
HA SEEEASTEEER,

1_; | y=0.4093x+0.1496
1.6+ R’=0.998
141
12}

1 L
0.8}
0.6}
04}
02}

0

W2 Absorbance

o 1 2 3 4 s
CrySARRIfEHE VK (ng/mL)
Standard protein concentration of Cry5Aa
3 ELISA 3% Bt-CrySAa E Atk
Fig.3 The protein concentration results of

Bt-Cry5Aa by ELISA assay

B F M ELISA K2, 25 B0 R 28 B B E
Foak i WER 2, Rk B = oA I A 1131, 59 ng/g,
AR /IME FIR TN 526. 45 ng/g, B 4345 L)
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Table 2 Toxic protein expression of Bt-Cry5SAa gene
Bt A M FE H I8 & (ng/g B 7 ) Expression of Bt insecticidal protein
fii T ST & e R RWEOT T BN
Varieties Seedling leaves Leaves in Leaves in Leaves in Small bud in Petal in Small boll
bud period folwer period boll stage bud period boll stage in boll stage
JX0010 993.30 £40.95 1131.59 +40.39 843.37 £55.78  728.39 £51.83  700.38 £38.21  657.50 £25.09  526.45 +£52.51

2.4 HERFEEKRIHRENE

X} T, PCR R 52 BH M (R A R 2 17 M 4% e bo bk
MR (F3) L5 R L, 7E 2.3 4 fRHES UK AR %
B, T, B 5 6 A S BT M RS OE BB T R 43 S
85.42% .75.35% .62.79% , 5 %} I8 GK19 #H kb, %}
2.3 4 fRARES BT PE RS IESE TR 7 51 5 2. 43% |
= 1.79% A% 0.80% , ¥ 0B %5 45 R Bonhi itk
EET

R3 T,HRERREMNRERAEUNESR

Table 3 The bollworm larva resistance of T, transgenic cotton

KIESET= 2 (% )

Corrected mortality

Fi % A

Cotton bollworm

generations GK19 T, % 1 + (%)
2 82.99 £0.70Aa  85.42+1.22Aa  2.43
3 73.56 £0.95Aa  75.35+2.70Aa  1.79
4 63.59 +1.75Aa  62.79 +1.20Aa  —0.80
SEIME Average 73.38 +1.13 74.52 £6.55 1.14

KNG FEHER 0.01.0. 05 225K F
Lowercase or uppercase letters represent significant difference at 0. 05 or

at 0. 01 levels, respectively

3 g

iR T e s e R BRI 32 22 BT
(CrylAb/Ac) (CPTI £ I B il 32 5L [F | GNA JE A
RO B PP O TR UE I % B I i B R TR R
e PR IR R , A BT R, B, —
LR 2 2 0 TN 15 ~20 48 BRTAE ™ |
N E 2 CrylAa FERI N FHE AT 20 48, 43
RS H 25380, AL 8 1 X4 Br-CrySAa 2K Y
LA 5%, & IR H AR 4% O A m bt i
ARG RIS — B R R AR IR, B AT
AU CAHZIEF AT T 22N A OGS,
ThihE B et EEER AR E R
A IEFRAR B O B R R e Ak

PERAE 8 T A T R E B RO T T 20
el 70 ARACR H IFAERRAE /N R EAFEY I
FRENE AR, %5 W e K D R e
P, AN ZARAERE PR R T A A T ek
TR S R T AR 52 VR AL W) 04 A 45 2540 F1 T AE >
P IS HIAE oy 8 8 18 V5 B0 TR IR A O AR A B R )
(¥ 18 ~48 h'™ iy T AR AT HR A 7 R (R 53 2R 56
3~5 e dE, Al RO T X R, HOBGE G
AP0 ERARAE N B B — e
KB TE L DO n] e i 05 1T Ak 1 b,
BB ik B A B e B, A6 I8 A A 5
PER YR A S AL mr Al 2 8 A Ay, [ i ik
PR AR A IR BT 05 ol B 3R Wt RE 1%tk 35
RAN LWL V% | BE W6 16 IR e AL R A 00 T 24T BH 1R 4%
Tewi

WX 1 BRI EE R UV & Bi-Cry5Aa
BEIH PCR A 4 25 2R % He K B, Bi-CrySAa B 1Y
PCR A I BH 1 25 5 < T8 B 38 PO 74 0 08 4 TG A =5 22
S, X RIS EE SR BT AG I 9 77 VA A T ) 147 FH
PR IR 1) G e B2 R 5 A, 31 B 5 DAL AU et o
A r e P ) U R IR 2R T LR AR
it TAF A IR g v B2 ) RO B R AE A8 10 2 2
G P VAR

BRI IN AR AE A L2 1 2 M T T A A % S AR AE
FHAE—E B AR AR T B RON B AR A8 Ao 5
B, XA 75 vk BE A A UL A B e AR A9 B
Hutk, A SCHFFEHGETR, Br ZEPIT SR TEA [ 92
T I SRR RS LA 2 HOBCRAT W AR A, et ek
A7 AR b 1 AR R T T SR IR AR A R Ak
TSR L AT LA T R IR, Bl R PR B 2
KBRS ST AP SEARAT . Rl fig
A TR ARA B AR K A TR RS DR R, i TR IR
KBRS it o B S U A R R BT
HUH B ET A
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