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Construction of RNAI Vectors of CHS Gene and its Transformation in Tobacco
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2. Graduate School of CAAS, Beijing 100081, China)

Abstract: Flavonoid are important aroma precursors, which are controlled by many regulatory genes. Chalcone synthase gene
(CHS), as one of the key gene of the flavonoid pathway, plays an important role in the synthesis of aroma precursors. The function
missing or mutation of the CHS would affect the aroma formation. To explore the effects of CHS down regulatory expression and to
provide technical information for breeding high aroma tobacco, we constructed the RNAi expression vectors by Gateway technology.
Then the vectors were transformed into the ‘Dabaijin599’ by Agrobacterium-mediated method to form basis for further study in the
aroma of CHS gene. Thirty of tobacco plants were obtained and 24 of them were identified as transgenic plants.
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1 LBA4404
pDONRTM201 pH7GWIWG2(I)
1.1 CSIRO Plant Industry  http://www.pi.csiro.au/
1.1.1 RNA home.htm
RNA
1.2
1.2.1 attB
NCBI CHS AF311783.1
1.1.2 2012 NCBI blast CHS
= 599~
123~415 293 bp
DH5a  BP clonaseTM AtB
[TEnzyme Mix LR clonaseTM I Enzyme Mix 1
1 PCR
Table 1 Primers sequences for PCR
Fi-chs AAAAAGCAGGCTTCGTATCACTAATAGCGAGCAT PCR
Ri-chs AGAAAGCTGGGTCGGGCATGTCTACACCAC PCR
attBl GGGGACAAGTTTGTACAAAAAAGCAGGCT PCR
attB2 GGGGACCACTTTGTACAAGAAAGCTGGGT PCR
HygF CGATTTGTGTACGCCCGACAGTC
HygR TCGTTATGTTTATCGGCACTTTG
Actin-F CAAGGAAATCACCGCTTTGG
Actin-R AAGGGATGCGAGGATGGA
ChsqF CATGTCTAGTGCTTGTGTGTTGTTT RT-qPCR
ChsqR CACCAGTAGTTCCCAAACCTTCTT RT-qPCR
57 3~
122 CHS - pDONR™2011 uL  attB-PCR 1L
599 = RNA superscript I1I kit BP clonase™ I Enzyme Mix 2uL
cDNA attB-PCR pDONR™201 25°C
PCR attB-PCR 2~3 h 1 uL K 37°C
94 °C 10 min BP 2 uL
5 min 94 °C 455 52°C 50s DH5a Kana 50 mg/L
72 C 45s 35 72 °C LB
10 min 4°C attB-PCR PCR
1% LR RNAI
-20 °C pH7GWIWG2(I)
1.2.3 CHS RNAIi BP TE buffer 6 pL pH7GWIWG2(1)1uL
attB-PCR BP 1 uL LR clonase™ Il Enzyme Mix 2
clonase™ Il enzyme mix uL BP 2 uL
pDONR™201 TE buffer 6 L DH5a
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50 mg/L LB 10 pL 1%
PCR 1 300 bp
1.2.4 CHS RNAIi bp
RNAIi Agrol
LBA4404 50 mg/L 000
Rif 25mg/L  YEB 2
20 d - 599 ~ 1 emx1 cm 10
MS, 3d
2~3d S1 S2 S3 : PCR
R Fig. 1 PCR amplification of the interference fragment
TE: M 4 DNA Marker DL2000; 1~2 Jy 40/ Bt 4.
1.2.5 PCR CATB CHS 2.2 RNAi
“ 599 = DNA 221
RNAI Hyg kanamycin
1 PCR < attB1  attB2 PCR
599~ attB-PCR
1.2.6 CHS 2
PCR CHS RNAi
RNA
“ 599 = RNA bp
PrimerScriptTM RT-PCR Kit (Takara, Japan jl':ml}
DNase [ RNA cDNA %ﬂgg
primer 5.0 RT-qPCR 1) Actin ;gg
1 cDNA o
RT-qPCR ) oer
To 3 PCR Fig.2 PCR detection of entry vectors
. 5097  CHS CHS M lliI;IA . Marker DL100 CK CHS
=228 AACT=ACT
_ACT CT 2.2.2 RNAIi LR
pH7GWIWG2(I) ccdB CHS
2
2.1 CHS hindIIT 2000 bp
- 599 = cDNA Fi-chs xbal 1000 bp
Ri-chs PCR PCR PCR
PCR Phusion xbal  hindIIl
DNA CHS 1000 2000 bp 3A  PCR
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Fig. 4 The PCR detection of CHS RNAi-expression vector
transformed Agrobacterium LBA4404
M  DNA Marker DL2000 1 CHS RNAIi

PCR CK

bp j 7 8 0 10 CK 1l

3 RNAI PCR

Fig. 3 The PCR detection and enzymatic digestion in
construction of n construction of RNAi vector

A M DNA Marker DL5000 1 pH7GWIWG2(I) 5 PCR
2 Xbal 3 hindll B M DNA Fig. 5 The PCR detection for part transgenic tobacco leaves
Marker DLS000 1-5  RNAI PCR 7: M % DNA Marker DL5000; 1~10 11 CK
2.3 RNAI “
599~ CK
2.3.1 RNAI RNA cDNA
4 mL Rif 25 mg/L 50 PCR
mg/L YEB 6 6
LBA4404 “ 599 * CHS
PCR 4 RNAI T,  CHS
300 bp CHS RNAI
RNAI - 599~ CHS
2.3.2 12
“ 599 = DNA
HygF/HygR 5 30
“ 599 DNA 750 bp
24 80% %
RNAI “
599 = /
233 CHS 6 CHS

Fig. 6 The relative expression of tobacco CHS gene
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