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Analysis of the expression of AtSb3 gene containing MATH domains
in Arabidopsis thaliana
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(a.College of Agronomy; b.College of Bioscience and Biotechnology, Hunan Agricultural University, Changsha 410128,
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Abstract: RT-PCR were used to investigate the expression of Atsb3 in Arabidopsis thaliana, and the vector with AtSb3
gene promoter and GUS fusion expression cassette was constructed to obtain the transgenic lines of Arabidopsis thaliana,
based on which the tissue localization of AtSb3 gene expression was investigated by histochemical staining. The results of
RT-PCR showed AtSh3 gene was expressed only in root, not in the stem, leaf, flower and silique. The results of GUS
staining showed that in seeds at early germinating stage AtSb3 gene was only expressed in radicle. In cotyledon
expansion period after seed germination, AtSh3 gene expression was only detected in root tip, not in other parts of the
plant. In 4 to 5 leaf stage seedling AtSh3 was not expressed in aboveground parts but in taproots and lateral roots. In the
root tip, GUS staining was heavier in conjunction region of the root cap and meristematic zone, as well as in elongation
zone and root hair, which indicated expression level of AtSb3 gene was higher in these parts; GUS staining in the region

between meristematic zone and elongation zone was not observed.

Key words: Arabidopsis thaliana; AtSb3 gene; reverse transcription polymerase chain reaction(RT-PCR); histochemical

staining; tissue localization
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RT-PCR GUS
AtSb3
AtSb3
MATH
1 #RFaE %
1.1 # #
(Arabidopsis thaliana) Col-0(
)
4 °C 3d 22 C
( 16h 8 h) GUS
75% 1/2MS ]
1.2 7/ &
1.2.1  AtSb3 3B & A d# M
Trizol ( Invitrogen )
RNA Fermentas RevertAid™ First
Strand ¢cDNA Synthesis Kit
cDNA Actin2
Actin2 Actin2-F(5'-ATGGCTGAG

GCTGATGATATTCAAC-3')  Actin2—R(5'-TCTC
AGCACCAATCGTGATGACTTG-3')
766 bp AtSh3 RT- PCR
AtSb3-F(5-CACATGCACTTCCAATC
TTCCTATA-3") AtSb3-R(5'-AACGGAGACTATG

TTTGTCACAGAG-3)
287 bp

1.2.2 AtSb3X A BT 8) uk

TAIR (http://www.arabidopsis.org/)
AtSh3 ATG 1 UTR
1 1 690 bp
Primer Premier5
AT54pro101-F/AT54prolol-R 5
Hind 5' BamHI

AT54prol01-F 5'-CCCAAGCTTGGG
AGGTTTGGTATCTTACATAAAAAAA-3'(

Hind ) AT54prol01-R '—CG
GGATCCCGATTTTGAGATCTTTTTTGTTTTGT-3'
( BamH )

ctaB ! DNA
Takara AtSb3
pMDI19-T (
TAKARA )
DH5a(

1.2.3 AtSbIKRR BHTLH GUS ek 22
HindIIIl
pMD19-T
TAKARA )
1 690 bp

BamHI
pBIIOl

pBI101
Fermentas T,
pAtSb3pro101::GUS
PCR

DH5a

DH5a
pAtSb3pro101::GUS
GV3101(

PCR
pAtSb3-F(5-CCCAAGCTTGGG
AGGTTTGGTATCTTACATAAAAAAA-3") pAtSb3-R
(5'-CCGCATAATTACGAATATCTGCATC-3")
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1.2.4 RiLEEELmH I~ 37°C 3h 70%
Floral dip [11] Nikon SMZ1000
pAtSh3pro101::GUS GV3101 GUS
YEB (1 g/L Yeast Extract 5 g/L
; L2 mmEag
Tryptone 5 g/L Beef Extract 0.493 g/L MgSO47H,0
| mmol/LKOH  pH 7.0) 28°C 2.1 AtSb3 EERIFIE
5 000 r/min 10 mmol/L RT-PCR AtSh3
MgSO4 2 200
mmol/L AS( ) 2h (D
100 mL (0.5 g Sucrose
0.22 gMS 0221 50 uL Silwet-77 1 mol/L KOH 1 2 3 4 5
o = — madmuer
B
22 C
A 15 AtSh3
24 h ( LD
B 1-5
1.2.5  ShAuAfbRed Gk Actin2
E1 AtShb3EFEBIPCRY 1ELER
(To ) To Fig.1 Results for PCR amplification of AtSb3
75% 10~15 min
1/2MS ] 4°C 3d 22 °C PCR AtSb3prol01-F/
10d AtSb3prol01-R 56 C PCR
1 700 bp (2
1 2 pMDI19-T NCBI (http://
pAtSb3-F  pAtSb3-R www.ncbi.nlm.nih.gov/index.html)
T, T, 100% AtSh3
Kan  1/2MS ) pMD19-T
PCR

1.2.6 GUS4HLZiLFZlx
Jefferson'* ! GUS

24h
1/2MS & 7d 15d
90%
15~20 min 1h
GUS (0.04% X-Gluc 50 mmol/L

(pH 7.0) 2 mmol/L K4Fe(CN)g 3H,O 2 mmol/L
K;3Fe(CN)s 5 mmol/L EDTA  0.1%TritonX-100)

1 M 100 bp Plus Marker
El2 AtSb3/a#hFXAIPCRIHBLER
Fig.2 PCR amplification of AtSh3 promoter
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H

indIII AtSh3
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BamHI
pBI101
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pAtSb3pro101::GUS

DH5a
PCR

<2 000 bp
<1500 bp
1 2 3 PCR 48

PCR M 100 bp Plus Marker
B3 EEPCRIENILR
Fig.3 Results of PCR test of colonies

PCR
HindIll  BamHI
1 1 700 bp ( 4
1 690 bp AtSb3
GUS

2.4 pAtSb3prol01:GUS ¥ ERFE &R PCR #&
To 30 mg/L Kan

1 2 3 4~13 15 17

pAtSb3pro101::GUS PCR M 100 bp Plus Marker

5000 bp
3000 bp
2000 bp

1 500 bp

1 2 Hindlll BamHI
M 100 bp Plus Marker
El4 F4HFRHKIpAtSh3prol101::GUSHIEELIIE IiF
Fig.4 Identification of recombinant plasmid pAtSh3pro101::

GUS by restriction enzyme digestion

E5 #HMIEEBIPCRIGMLZESR
Fig.5 The PCR test result of Kan-resistant plants

2.5 GUSHLAFHeE

AtSh3 GUS

GUS 1
El6 aEhiA%hF P AISb3RYRIXEN

Fig.6 GUS histochemical localization of Atsb3 gene expression in geminating seeds

PCR
2 (9 Kan
PCR T;
pAtSh3prol01::GUS
GUS
150055
1000 bp
pAtSb3pro101::GUS 14 16
AtSh3
2
( 7-1 )
AtSb3
! 3
1_ i
!_r“.'" s X ]
.\‘- .l"' ’s,)
=
24h 2 24h
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4~5 AtSb3

( 81 ) AtSb3
AtSb3 AtSb3
AtSb3 GUS AtSb3

1 7d 2 7d

E7 FHEFELNEFAShIHIRIEEN

Fig.7 GUS histochemical localization of Atsb3 gene expression in seedlings at cotyledon expansion stage

1 15d 2 15d
&8 4~5MER4N T hAtSh3RYFTIX ENL

Fig.8 GUS histochemical localization of Atsb3 gene expression in seedlings at 4 to 5 leaf-stage

1~2

E9 #RREPALIAIShIHIFIL ENML

Fig.9 GUS histochemical localization of AtSh3 gene expression in root tip
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