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Prokaryotic expression and purification of the
auxin-binding protein AtTIR1 and 1AA28
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(Hunan Provincial Key Laboratory of Phytohormones and Growth Development, Hunan Agricultural University,
Changsha 410128, China)

Abstract: Prokaryotic expression vector of auxin-binding protein AtTIR1 and IAA28 were constructed by gene cloning
based on pGEX-KG. The expression induction conditions of two kinds of different expression strains after transfected
with the recombined expression vectors were investigated. The results showed that the GST-IAA28 had the highest
yields in Tuner under 0.4 mmol/L IPTG and the highest yields in BL21(DE3) at 0.6 mmol/L IPTG, with 16 ‘C the suitable
inducing temperature, while the protein yields were low in Rosetta under every concentration of IPTG. GST-AtTIR1
expressed highly in Rosetta at the optimal induced condition of 0.4 mmol/L IPTG and 25 °C, and about 0.2 mg
GST-AtTIR1 was produced in 1g bacteria. But GST-AtTIR1 expressed lowly in BL21. Meanwhile, relatively purified
GST-AtTIR1 and GST-IAA28 had been obtained through GST Sefirose™ resin.
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IAA 8] AtTIRL
1 785 bp 594
66 798.80 7.0
IAA28 IAA IAA28 528
bp 175
20 205.86 9.07"!
ATIR1  I1AA28
AtTIR1  TAA28 GST
2
1 mRl5A®
1.1 #MRIEEZERT
(E-coli) Tuner
Rosetta BL21(DE3) pGEX-KG

DHS5a

(Arabidopsis thaliana L.)

Columbia(Col-0)

BamH I EcoR I Ty

DNA TaKaRa( ) Pfu DNA
pEASY-T1

Trans2K Plus DNA Marker

Ruler [I

Marker Protein

1.2 A &
1.2.1 3l#a%kit

GenBank AtTIR1  1AA28
cDNA pGEX-KG
7.0 Primer5.0 PCR
AtTIR1 AtTIR1 Fp
5'—ggatcc ATGCAGAAGCGAATAGCCTTG-3'
BamH I AtTIR1 Rp
5"-gaattcTTATAATCCGTTAGTAGTAATG-3'
EcoR 1 IAA28
5 —ggatccATGGAAGAAGA
BamH

5'—gaattcCTATTCCT

Lasergene

IAA28 Fp
AAAGAGATTGG-3'
1 I1AA28 Rp

TGCCATGTTTTC TAG-3'
EcoR I

1.2.2 RAZRABIKMERLIL

Trizol(Invitrogen)
RNA cDNA cDNA
AtTIR1  1AA28 ddH,0 6.2 uL
10x PCR Buffer 1 pL  dNTP(2 mmol/L) 1 pL

(5 pmol/L) 0.5 pL (5 pmol/L) 0.5 pL

cDNA 0.5 uL.  Pfu DNA 0.3 uL
10 uL  PCR 95 C 5 min
95 C 30s 54°C 30s 72°C 4 min
30 72 C 7 min
BamH I  EcoR I AtTIR1  1AA28
PCR pGEX-KG
T, DNA AtTIR1 TAA28
pGEX-KG DH5a
PCR
pGEX-
KG-AtTIR1 pGEX-KG-IAA28 2
Tuner Rosetta
BL21(DE3)
BamHI EcoR1

1.2.3 GST ak&-& @ i 09 & ik Ao AR 4540

3 10
mL LB (100 mg/L ) 37
‘C 180 r/min ODs00 nm 0.6
5 mL 50 mL LB ( 100
mg/L ) 37 C 200 r/min
ODs00 nm 0.6( 2h) 3 IPTG
0.2 04 0.6 mmol/L( )
200 r/min 16 'C 8h 257
5h 37°C 4h 50 mL
4°C 7500¢g 10 min

30 mL PBS(pH7.4) 4°C 7500¢g 10
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min -20C 2 HERE5SR
001 21 AMR1 £E 1AA28 BEFAHKMHER
g 1 mL PBS(pH7.4) s
4 °C 12 000 r/min 15 min 40 uL
AtTIR1 IAA28 pGEX-KG
40 pL 2x
DH5a PCR
EP 25 uL
™ ) BamHI  EcoRI
GST Sefirose ~ Resin |
1h 4°C 12000 r/min 10 min
500 puL PBS 4°C 12000
pGEX-KG-AtTIR1
r/min 5 min 3 GST Sefirose
pGEX-KG-TAA28 2
40 pL 2x (
Tuner Rosetta BL21(DE3) 6
) 40 pL 2x
pGEX-KG-AtTIR1-Tuner pGEX-KG-
AtTIR1-Rosetta pGEX-KG-AtTIR1-BL21 pGEX-
025 0.5 1mg/mL BSA
KG-TAA28-Tuner pGEX-KG-IAA28-Rosetta
12% SDS-PAGE pGEX-KG-TAA28- BL21
M 1
5000 bp 5006bp > 000bp—> 5006 bp
2000 bp 1700 bp

a
pGEX-KG-AtTIR1

a M  Trans2K Plus DNA Marker 1

750 bp—>|

500 bp—>| 500 bp

b
b M  Trans2K Plus DNA Marker 1

pGEX-KG-TAA28

1 EEREFAEHNEBTEELR

Fig.1 Identification of recombinant expression vector by double digestion

2.2 GST-IAA28 st & EHBNIESRIEELHEML

GST 26 000 TAA28

20 000 GST-1AA28
46 000 2-a —C
IPTG IAA28
Tunner BL2I Rosetta
pGEX-KG-1AA28—
BL21 0.6 mmol/L IPTG TIAA28
pGEX-KG-1AA28-Tuner 0.4 mmol/L

IPTG IAA28
pGEX-KG-TAA28-Tunner TAA28
pGEX-KG-
TAA28-Tunner TAA28
2-b IAA28
IAA28 37
16 C
16 C
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a 1 3 pGEX-KG-1AA28-BL21 0.6 0.4 0.2 mmol/LIPTG 4 6 pGEX-KG-TAA28-Rosetta
0.6 0.4 0.2 mmol/L IPTG M  ProteinRuler II 7 9 pGEX-KG-TAA28-Tunner 0.6 0.4 0.2 mmol/L
IPTG 19 25°C b 1 3 pGEX-KG-IAA28-Tunner 0.4 mmol/L IPTG 16
25 37°C M  ProteinRuler II 4 6 pGEX-KG-TAA28-Tunner 0.4 mmol/L IPTG
16 25 37°C c 1 3 BL21 Rosetta  Tuner 0.4 mmol/LIPTG 25C

El 2 GST-IAA28 AEARMIBSRIEEHML

Fig.2 Optimization of expression condition for the fusion protein GST-1AA28

2.3 GST-AtTIR1 A ERAMTRIEDH

66 800
92 800

AtTIR1
GST-AtTIR1
3 2—c GST-AtTIR1
pGEX—KG-AtTIR1-Rosetta
2 GST-AtTIR1
4 0.4 mmol/L IPTG

GST-AtTIR1

M 1 2
100 000

GST-AtTIR1

80 000—p

60 000

50 000

40 000

M  ProteinRuler I 1 3 0.4 mmol/L IPTG 25°C
123 PGEX-KG-AtTIR1-Tuner pGEX-KG-AtTIR1—

BL21 pGEX-KG-AtTIR1-Rosetta
B 3 GST-AtTIR1 EREE KA HIRIX
Fig.3 Expression of GST-AtTIRL1 in different E.coli

GST-AtTIR1 25°C

0.2 mg
100 000
%0 000 GST-A(TIRI
60 000
50000

pGEX-KG-AtTIR1-Rosetta
02 04 0.6 mmol/L

0.1 mg

M ProteinRuler IT
25°C IPTG

El 4 AEIPTG REFE T GST-ATIRL FRiALR
Fig.4 Expression of GST-AtTIR1 in different concentrations of IPTG

GST AtTIRl-

0.4 mmol/L IPTG
pGEX-KG-AtTIR1-Rosetta 5 37°C
16 C GST-AtTIR] pGEX-KG-AtTIR1-Rosetta 0.4 mmol/L IPTG

BSA (0.25 mg/mL) 37 25 16C 4 6 0.25

25 °C GST_AtTIRl 0.5 lmg/mL BSA M ProteinRuler II 7 9 37 25

16 C
0.5 mg/mL BSA E5 FREIEEFS GST-ATIRL Rk R

37C 16°C Fig5 Expression of GST-AtTIR1 under different temperatures
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