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Bt protein expression of transgenic cry1 C rice under the stress of
common rice pests and diseases
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' Shanghai Vocational College of Agriculture and Forestry, Shanghai 201699, China; *State Key Laboratory of Rice Biology/
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Abstract: [ Aim] The effects of rice pest and disease stress on the Bt protein expression in insect resistant transgenic Bt ( Bacillus
thuringiensis) rice need to be defined. [ Method] In this study, one Bt rice line, TIC-19 (expressing CrylC protein) , was used to
investigate the changes of Bt protein expression in Bt rice under the stress of six common rice pests and diseases, such as brown pla-
nthopper, bacterial blight, and so on. [ Result] The results showed that the feeding of brown planthopper caused a decrease in
CrylC protein content in T1C-19 rice leaves, while the feeding of green rice leathopper significantly reduced CrylC protein content
in T1C-19 rice sheaths, and bacterial blight infestation caused a significant increase in CrylC protein content in T1C-19 rice
sheaths. The stresses of rice stem borer, rice dwarf virus and rice blast had no significant effects on the Bt protein content in both
leaves and sheaths in transgenic rice TIC-19. [ Conclusion] The Bt protein expression in Bt rice varied from the stress of different
pest and disease species. These results will provide a data basis for the evaluation of the insect resistance effect of Bt rice, and also
provide some scientific basis for the integrated pest and disease management on Bt rice.
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PN T RERE L AR R EE(FAO e al.,2022)
UEAEAR, T BRI R R R AR A R
AL BT AR R R IR EDK R R kA B
T ¥ Bi( Bacillus thuringiensis ) 3R 3T HUK
R (TRIPR Be 7K HeD) /KR 3 OB IS At 1 3 i i A
(https : //www.natesc.org.cn/) o &?’f%%jﬁﬂ
JKAEHFFE T AL T4, BRTE 28 — R 511
Bt KRG ARk ) HE (Li et al.,2016) . Hirr<42i 1
KRG (5% erylAb/erylAc BEH) E AN 2 IRE
BT A= W2 4 e A3, O o i 1 56 [ £ il A 2
BRI VRN &, b Be KFE R AL
FiA X T B A —2 (htips : / www. accessdata.
fda. gov/scripts/fdcc/? set = Biocon) , Bt KA PL B
R VEA 2 5 M AL AR 0 Bt 2 S 4% Be KA
T HUH LR G IA B S B AR

¥ B B BT AOR 2R I T HAR A
TR BLAREN, XEEAHARRIERZ
B UK, 255 B b i b 1 20 B R R
PESZ A b A 200 B 3 32 1 e A AR A T 5 1R
HET=(Schnepf et al. ,1998) . SR, ZFpH K 1] GER
Wi Bt A A e 3k, HE TS R K HT OCR . B HE
R R DA ) I AN [R) AR K = SO [ 2 21
A AR, 5K 5 305 (2012) & B CrylAc A&7
TEPURARAE K B Y 2 38 T s R b T
(ESEEES 4y - A | 2 7)) SEN S A
AIRESZIA Bt 45 1A 257K« 22 6 BEAF (2012) 1Y
MRS RN w23 W2 AR # 5e b
Bt ik, HBEE RE K82 E, TR iR
FEQL B R 5 AR SE (2017) A BT E M T, 4kt
HUMRES s b R HUE BT R R AR L R R SRR
AW IE IR 2 2 WEE S A Be BE DR BT HUR Kt
B K B I RYFRIB K (CF B4 A5, 20205 Tr-
tikova et al.,2015) ,

FIHT, E T30 7 O 3 UF AR e 55 ) X
¥ B FERVEY)h Bt S FRIR R A
LA Br /KRG T1C-19 (3K CrylC FE ) IWFFERT4,
PRICKAE 6 Ty UL U e T AR Br A%
AL, LR Br K RERIHT HUSCRIP S (A B
filt, o8 Br JK A L LR A IR B R AR A
1 ##TTE
1.1 ik F

IR B KA i F A T1C-19, 2R HAR AT

I FRARIFHIZIL eryl C BEREEERDRRS, e ARY
eryl1C FERZ LR 25 4 2R AT R 1 B AR Y eryl CaS 3
PR ASiAR i it 25— Ses i) HfE R ) A i 2k 19
G I HARSEAEY) i ImaHERe eAb BHY , H
FoK Zea mays L. 1) ubiquitin 5 3lF-3K3), T1C-19 7£H
[EJ = P A5 10 T X 8533 H K A 3 JL A IR Chilo
suppressalis ( Walker ) | 5 9\ 45 W 5 Cnaphalocrocis
medinalis Guenée %%K%%fm%?ﬁ('rang et al.,2006) , X
MR EA AR 63 (MH63) o FIrAT iRk
AR EFWZE N RESR (Yoshida et al. ,1976)
1.2 #ilEHR

B T H 8948 KBl Nilaparvata lugens Stal |
J==Yi i Nephotettix cincticeps Uhler FlI —AkmE R A
TWITIRFAR Y R 15 7R TS 2 P o9 ) 1 IR
HUKFE & A TN1 ( Taichung Native 1, [E By dE K F8
SRR B TR 2, ENE IR A R
(28+1) C,OEJEMA (B« K5) 14 : 10, A XTI
(60+5) % ,JEIRIE 3500 ~4000 Ix,
1.3 #idmE

I8 B FH B9 R 50 7 Pyricularia grisea Cavara
FEPARL Guyll, 3iFRAE 0y CM Ki gtk Fr IRy Bt
#4 %5 T Xanthomonas oryzae pv. oryzae lshiyama K
PX099 /IRl JE TR NA KG9 B8, /K e 3 2 4
i 27 ( Rice dwarf virus, RDV) fH 2 REM B LR BT
WS 809% H R R 1 2 1 IRAJERAF T-70 “C Ik
R Z BTAEAR R AR B o il EA T R 2 Ak
1.4 HEEIRE

1 BRI 40 d ZE47H T1C-19 Fl MH63 Fritk
T H IR UG (75 36 em, ELAR 10 em, Hy 2 MR 6
G HIRZEDTT) b A DURALEE 6 h 7Y
# RE(SUREM M) 3 ~ 4 35 310 Sk, e KR
(SRR B 3 d 25, 4 B AR R K R 1 i
Fr AN AT BORE PR AF T =70 CUkFE T/ 22 Bt
SR, FAE, BT PR 40 d EH B
T1C-19 Fil MH63 itk T A 57 I, R AL
AL 6 h i ZALUE 2~ 3 #54h 10 3k, fF AL IE
WOEr 3 d e O KRS A i ) — AR gl R S B
BERROKAE B R A B EAT AN, DAR 4 HU K
FEAE RS B SR B 5 ANH A
L5 mEMERRE

W FHEIE R AR Guyll FEFHI A 2T 10°
AL TEIF U, 275 X W) 5 (2008) 1977125, L 10
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mL FEF-A2 V7 VR W5 55 4 WG 21 1 MROK A A K b
W55 50 fe , FH AR (O DR 22 0 1 /K R 25 4 285 ok
J6REFE 36 h, Hial Z st NE, 36 h 5 2<BRIE R
8 IEF ISR, 5 d J5, R A RE R 2 B/
FRBE,2 JE e Bt H B LR A BT e BT, BCH
SR i KA e S T Be SR AR
PIAFE R KRR 5 IR, B0 HE 5 N A

W AR B PXO99 B T Bt Lt % B 0.8 ~
LOMY A AT, 2 7% fidf I (2006) 19 725, FH B
TGRS , BTk FE LR R iR 1~2 em, B
Wi—KEWEY 1~2 it BERRET 5~6 i, #EA
SEIE B TERE IR 10 d 224, KFER F 55 it
JE BRI S AN 60,15 ~20 d REIR A 2, 350 4 K AR A
ARG A i, B R B K A i
RS B 8 A a A, DR 4 W K RS AR
Skt BR AR ER S AR

Bt 4~5 -1 T1C-19 Fil MH63 /KFE45 15 Fk,
Rk 2 9% B D R K RS N — 3kl B 10 2
M R R 3 d e, B AR EIE E R 4 d
ZedT KA v e K ] L 2 1 B — 3 R 0 B Y
FLR, BISA KR s e ek . 2 RS it 1%
TR EE KR A 0.1 g, R TRIZOL 42 BUKF5
A B RNA, I R F & One-Step gDNA Removal
and ¢DNA Synthesis SuperMix (b 50 434 4= W)+
RA PR T G 5455) cDNA, L RDV [ S8 A Bt
it 51 4¥ (F: 5-ATAGCTGGCGTTACGGCTAC-3';
R:5'-AAACCGTCCACCTGACTACG-3") #f 47 PCR,
¥ PCR 7= WIiFAT 1% R BEWHEGE I FL K, B A K A A
PRI RDV W35 ( ERiE,2017) . &%
B UE A 7K R AR 1 I R BB T B SR

B K174 Uninfested
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ICD | e i
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K, AAALTE /KRG R %t IR BEANABBR 5 N EAE
1.6 BtEHSENE

K FHBEEX 52818057 & (ENVIROLOGIX) il %€ Bt
EHP 2B T B & E S E I K
LR 0.1 g (fffiE) . 7% Dang et al.(2021)
H R E AL R B BORE B K R 4H SO R R S,
HLBHEALFE T BERE A0 1 mL 3EBORIR T HEE 2 h
J5i,15000 1+ min~' 4 C &> 5 min, BT 4R
1 SORIPRFR LRGBS HEATAG I, A i) fy EL A 25
S BAR & Ui I B AT, B PR {CR FH Varioskan
Flash ( Thermo Scientific, 3¢ ) 4 K £ 3] GE B br
A, 43 BIHE K 450 F1 650 nm I 2 A7 W OG AR
PEArE I G R A S D B Ao i,
1.7 HIEAEISEIT S

W AR 45 FE i Bt 25 2 5 ] Excel 2010 i
FFBAEAL B, 2R SPSS 20.0 %4 #4748 11 40 bt
Student ¢ K% Lt 329 HH AR YL KA 5 R B R
Yok BLEATEMZES (2=0.05)
2 Z#R
2.1 KIFHEMEXN Bt EHSEMNEM

AHEL T AR CEUHCE 1Y B K FE (K 1A) it
A Bt B A & fE e REURCE S B R R
(t=-4.454,P=0.005) , MrHEH Bt SRS EAEW K
AR R RA HBLE Ak (1=-1.679,P=0.202) ,
XFF 53 Ah—Fhofil g = R S i (18] 1B) U
TIC-I9 M B EEH & A ERE TR
(1=3.581,P=0.046) , MM F o Bt 25 % & 5 A8
BUE /KRR Z (B A 3 22 5 (1 =1.050,P=0.797)
AR ECE T1C-19 HiJa (K 1C) , K AE 8 St R
W Bt A SR kAR B,

=3 74 Infested

C

2
=
1

N

—_
W
1

1.0

Bt & H &
Bt protein content/(pg.g”
o
i
1

i1 Sheath M Leaf M Sheath

1 XA (A) . BEME(B) Z/ME(C)HMET TIC-19 KEMHFFMEF Bt EHESE

Fig.1 Bt protein content in leaf and sheath of T1C-19 rice under the stress of Nilaparvata lugens (A) ,

Nephotettix cincticeps (B) , Chilo suppressalis (C)
* RRESRE (P<0.05) , ™ TR EFW B E (P<0.01),
“indicated significant difference (P<0.05), ** indicated highly significant difference ( P<0.01).
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2.2 KIBFEEMEX Bt EHSEMNEM

X T K R st (TR 2) , R R i R ke B
EEFEKAE T1C-19 M R ATt b i) Be SR 1 & i
PR BEESE (M .1=2.079,P=0.066; M.
t=-0.892,P=0.398), i 1 M4 i o 2 G i I 2%
{3t T T1C-19 KFFH- v Bt SEH & & 19 BTt

K24 Uninfested

1.4 A 127 B
Top 1.2 "o 1 -
% % 1.0
15s 107 L83 0.8
I g4 <r:[§
g s 0.6
o Q) M
F!E{: 0.6 ®a 2
5‘6 ol Q5 0.4
s o
S 024 o
m M
0_

0_
A Leaf MY Sheath

(1=8.656,P=0.001) , &AM F i Bt 1S
H(1=1.805,P=0.145) , 5KEY RDV 1Y T1C-19
JKFERAEL B T RDV /KR A b i) B 2
Ho B R A B E (M R .=1.579,P=0.165;
M .:=-0.610,P=0.575) ,

=112 Infested
0.6

)

-1

Hg.g

< 0.4+

Bt ik H & &

M Leaf 44 Sheath

Bt protein content/{
f=3
8]
h

M Leaf  M¥#H Sheath

B2 MERE(A) BMHRFE(B) KBEESKS(C)WET TIC-19 KFEMAFFIMED Bt ERSE
Fig.2 Bt protein content in leaf and sheath of T1C-19 rice under the stress of rice blast (A) ,
bacterial leaf blight (B) , Rice dwarf virus (C)
RN E M (P<0.01)
* indicated highly significant difference (P<0.01).
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