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Isolation of Cadmium Stress Related Genes in
Tobacco with cDNA Expression Library in Yeast Mutant
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Utilization, Chinese Academy of Sciences,Guangzhou 510650, China;
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Abstract: To facilitate the identification of functional genes in tobacco under heavy metal stress,
this study constructed a cDNA expression library with Gateway technology. The tobacco seedlings
were treated with different heavy metal solutions,and then the roots were harvested and the total
RNAs were extracted. After mRNAs were isolated, the reverse transcription assay was performed
with SMART technology. Then the ds=cDNAs were cloned into pDONR222 vector and LR reac-
tion was performed to transfer cDNA into yeast expression vector, pDEST22, finally forming the
tobacco ¢cDNA expression library. The average titer of this library was 4. 32 X10° cfu/mL,and the
quality of the destination cDNA library met the requirements of following experiments. The cad-
mium stress-related genes of tobacco were screened by using cadmium-sensitive yeast mutation
strain Aycfl,and more than 70 clones were obtained, which involved 24 different genes such as the
genes coding glutathione S-transferase, copper chaperone and metallothionein. All of these genes
were considered as the candidate genes of heavy metal stress-related genes in tobacco.
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1(yeast cadmium factor 1, YCF1)

ABC (ATP-binding cassette transpor-
ter) ’
[7] s
Aycfl YCF1
[8] R
CDNA ’
Aycfl,

1
1.1 #MHEXA
SR1
Aycfl
(Euroscarf) , Euroscarf Y04069,
MATa, his3Al; leu2A0; metl5A0;

ura3A0; YDR135c:: kanMX4 ., (E. coli)
DH10B, RNA Trizol, FastTrack® 2. 0
Kit,1 kb Plus DNA Ladder, Platinum Taq DNA
Polymerase, SuperScript [[[ First-Strand Synthesis
System for RT-PCR. First Strand Buffer, 100
mmol/L dNTP Set,Mini Plasmid DNA Purification

Kit Invitrogen .
1.2 7%
1.2.1 MG HHGEE SR1
s 1 ecm ,
, 2 .

0. 1 mmol/L CdCL .2 mmol/L Zn(NQO,),.
1 mmol/L NiCl, 2 mmol/L MnSQO,

48 h, )
—80 C , o
1.2.2 RNA #9325 mRNA %1t 100 mg

1 mL Trizol R s 5 min

. 0.2 mL , ,
) RNA,
70% 2, 50 uL DEPC
R FastTrack® 2. 0 Kit

mRNA .
1.2.3 cDNA #7 % & & #) 32 3 pg mR-

NA 9 nL. DEPC , biotin-attB2-Oligo
(dT) Primer (30 pmol/L) 1 pL. 10 mmol/L
dNTPs 1 4L,65 °C 5 min, 45 °C,2 min,

5 X First Strand Buffer 4 L .DTT(0. 1 mol/

L)2 uL,45C 2 min, SuperScript [ RT
3 uL,45 ‘C 60 min, ; DNA Lt
gase,RNaseH,DNA Polymerase | ,
cDNA  attBl .
) 500 bp
cDNA, cDNA
pDONR222 BP ,
DHI10B, o
10 yL, 1000
50 pL LB (
), 2 , .
24 PCR )
1.2. 4 cDNA & ik X B &) # &
cDNA , , LR Clonase [ Mix
pDEST?22 LR ,

DHI10B, ( ) o
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( 1.2.3), RNA .
20% —80 C . cDNA mRNA ; ,
o 1.0~2.0 kb( 1B), mRNA ,
1.2.5 JA¥ cDNA LA ¥ 3% , DNA , o
14 em LB .

LB , 37°C

3~5 mL LB ,

b o

1.2.6 B Rk LR AR Tk Aycll

Aycefl  YPD 58
ODs0o 0. 6,
Avyefl, CdCl, YNB M. 1 kb Plus DNA Ladder,
( ) 0.1 mmol/L CdCl,  YNB 1 RNA mRNA
( ) ,30C 5~10d,
, ) 2.2 ME DNA XA K EFLEE
2.2.1 B DNA L EWXWFELE L ,
2 1.5X10% cfu/mL, 0. 75X 107
2.1 MR 3 RNA #9425 % mRNA 4 & cfu, 24 PCR ,
RNA 1% , 2, 91% .,
28S.18S  5S ( 1A, 1 kb, .
2 PCR
2.2.2 ®H DNA BWIXLEMRTLRE 98% , 1 kb,
, cDNA 4, 32 X 10° cfu/ 2.3 4samria T I Re A A G R
mL, 0. 86X 10" cfu, 24
,PCR 3, Aycfl, 0.1 mmol/L CdCl, YNB

3 PCR
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