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Induced expression of Arabidopsis thaliana WUSCHEL in
Escherichia coli, affinity protein purification and polyclonal
antibody preparation
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Abstract: We constructed a His-tagged prokaryotic expression vector of WUSCHEL gene of Arabidopsis thaliana,
pET-31b(+)-WUS-His. The induction condition of the fusion protein expression in Escherichia coli was optimized. After purified
by affinity chromatography, the recombinant WUS protein was resolved by renaturation of gradient urea dialysis, then used as
antigen to immune rabbit to prepare polyclonal antibody. The rabbit anti-WUS antibody titer and specificity were analyzed and
confirmed by agarose immunodiffusion testing; the antiserum sensitivity was assayed by dot blot and Western blotting. The results
showed that the A. thaliana WUS prokaryotic expression vector was successfully constructed, and the optimized protein expression
induction condition in E. coli was 0.5 mmol/L IPTG (isopropy-B-D-thiogalactoside) at 28°C for 10 hours. The purity of the affinity
purified protein was higher than 96%, and the prepared polyclonal antibody was with high specificity and sensitivity, it was able to
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detect protein antigen at ng level.
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(TaKaRa, ) pET-31b (+)
53 WUS (Novagen , )
1.1.2
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Marker (TaKaRa, ); Ni Sepharose 6 fast flow
CNA) PHABULOSA(PHB PHAVOLUTA(PHV
( ) ( ) ( ) NC (Hybond C Extra) (GE
[’12 ” " ’ Healthcare , );
Mayer WUS::GUS HRP (Sigma , ):
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Marker Marker(TITANGEN
WUS
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> 1.1.3
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WUS > 1.2.1 pET'31b (+)-WUS-H|S(6)
WUS )
3,9,16-1
[ T wus pBKB-WUS ,
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100 ug/mL ) ) >
, PCR Ndel Xhol 4 mol/L PBS ,
122 pET-31b (+)-WUS-His, 2 1 05 0.2 mol/lL PBS
2 h, PBS 4h
pET-31b(+)-WUS-His 1.2.4
BL21(DE3), 1.5 mg 2 mL
PCR LB R )
( 100 ug/mL ) , 10 d , 1
1 100 OD¢po  0.6~0.8 4 , 1 mL
-B-D- (IPTG) WuUS , 3d 1, 3
, (20 mmol/L 5d ,
Tris-HCI, 0.4% SDS 5% 1% B- 0.02% , , 4°C
, pH 6.8) | 5 min, (13 000><g, , , Page %
5 min), 15% SDS-PAGE(SDS- , 4°C ,
) . Blue Silver (1] 50% 0.05% ,
Western blotting
Zhang [ ,
’  isngu 2 ERG2M
, ) 2.1 PpET-31b (+)-WUS-His@) ik # k2
2 uL 0.5% , 3'- 6 His WuSs
(MALDI-TOF-MS) , pET-31b(+)-WUS-His, ,
MASCOT , pBKB-WUS WUS cDNA
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1.2.3 WUS-His PCR Nde I  Xho I
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, 15% SDS-PAGE
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Fig. 1 Identification of plasmid pET-31b(+)-WUS-His) by
PCR (A) and enzyme digestion (B). (A) PCR verification of
plasmid pET-31b(+)-WUS-His). M1: DL2000 marker; 1: PCR
products of WUS gene. (B) Restriction digestion verification of
plasmid pET-31b(+)-WUS-His). M1: DL2000 marker; 1: the
plasmid pET-31b(+)-WUS-His digested with Nde I and Xho I; 2:
plasmid pET-31b(+)-WUS-His); M2: DL15000 marker.
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Table 1 Expression of WUS-His fusion protein induced
with different IPTG concentrations

IPTG concentration Percentage of the recombinant

(mmol/L) protein in host strain (%)
0.1 31.5
0.3 36.9
0.5 40.0
0.8 37.3
1.0 34.6
1.5 36.7
2.0 32.8
> ) (4°C, 5000~
10 000>g, 15 min), >
( 4, WuS
[23]
9%%  ( 5) 24 h ,
1.5 mg/mL
2 4 6 8 10

Time of induction (h)

2 EEFIEHIK pET-31b(+)-WUS-Hise)7E E. coli BL21(DE3)# B R iE

Fig.2

Expression of recombinant expression vector pET-31b (+)-WUS-His in E. coli BL21(DE3). (A) 1: E. coli BL21/ pET-31b (+)

vector control; 2: E. coli BL21/ pET-31b (+)-WUS culture without IPTG induction; 3—7: E. coli BL21/ pET-31b (+)-WUS culture
induced with IPTG for 2, 4, 6, 8 and 10 h, respectively; M: protein molecular weight markers. (B) Percentage of the recombinant protein

in host strain.
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Mascot search results
A Protein view:

Match to: gi|4090200 Score: 67 Expect: 0.012. WUSCHEL protein [Arabidopsis thaliana]
Nominal mass (M,): 33041; Calculated pl value: 7.82
NCBI BLAST search of gi|4090200 against nr
Cleavage by Trypsin: cuts C-term side of KR unless next residue is P
Number of mass values searched: 28
Number of mass values matched: 6
Sequence Coverage: 20%
1 MEPPQHQHHH HQADQESGNN NNKSGSGGYT CRQTSTRWTP TTEQIKILKE
51 LYYNNAIRSP TADQIQKITA RLRQFGKIEG KNVFYWFQNH KARERQKKRF
101 NGTNMTTPSS SPNSVMMAAN DHYHPLLHHH HGVPMQRPAN SVNVKLNQDH
151 HLYHHNKPYP SFNNGNLNHA SSGTECGVVN ASNGYMSSHV YGSMEQDCSM

201 NYNNVGGGWA NMDHHYSSAP YNFFDRAKPL FGLEGHQDEE ECGGDAYLEH
251 RRTLPLFPMH GEDHINGGSG AIWKYGQSEV RPCASLELRL N
B Probability based mowse score:

*Top score: 67 for gi|4090200, WUSCHEL protein [Arabidopsis thaliana]
*Protein score is -10*Log(P), where P is the probability that the observed match is a random event.
*Protein scores greater than 60 are significant (P<0.05).

10

0 I‘}IOH-TTTTlﬁ
)

2 40 50 60 70
Probability based mowse score

Number of hits
wn
]

3 MALDI-TOF-MS ¥ % pET-31b (+)-WUS-His ) B #k & A 7= 4
Fig. 3 MALDI-TOF-MS identification of expressed pET-31b (+)-WUS-His host strain. (A) The matched peptides from the trypsin
digested protein band by Mascot search. (B) The map protein scores is 67 for gi 4090200, WUSCHEL protein.

2.4 IMER AR RN 2.4.2 Western blotting

2.4.1 WUS-His ) 0.1
wus , 0.01 0.001 0.0001 pg/uL, 1 uL NC
, 4°C , , , 60°C 1 h, 5% ( TBST )

0.05 pg/uL WUS  4°C , ( 1000 )
, ( 1000 )
, 24 h , , , 1000
24 h, 0.5% 2 min, 1 ng 7
6, , 1 16 wUS
, wUS 15% SDS-PAGE NC
5% ( TBST y4°C ,
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(1 1000, ) 1 h, TBST ,
(1 1000, ) , TBST o s

8, 37 kD WUS
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33.0

26.0
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B 4 WUS-HiseEHEHH) SDS-PAGE 42l

Fig. 4 SDS-PAGE analysis of the recombinant WUS-His)
protein. 1, 2: the sediment and soluble protein extracts after
centrifuging at 5000>g for 15 min, respectively; 3, 4: the
sediment and soluble protein extracts after centrifuging at
10 000> g of the soluble fraction after 5000><g, respectively.

Arrow indicates the WUS-His() recombinant protein.

Bl 5 £ NiSepharose 6 fast flow it /5 WUS-HisE A
EH# SDS-PAGE #&ill

Fig. 5 SDS-PAGE analysis of purified recombinant WUS-His)
protein. 1: sample before adding to the Ni Sepharose 6 fast flow
column; 2: the flow-through fraction; 3: the non-specific
combined fraction eluted by binding buffer; 4: WUS-His
recombinant protein eluted by elution buffer; M: protein marker.
Arrow indicates the recombinant WUS-His) protein.

Journals.im.ac.cn

1216

B 6 IRBEHE SRRy BRAL I HmF AN

Fig. 6 Detecting the antibody titer by agarose
immunodiffusion testing. 1: the rabbit serum without dilution;
1:2, 1:4, 1:8, 1:16, 1:32 represent the serial two-fold dilution of
the rabbit serum, respectively.

L

B7 REHSZZENEREE

Fig.7 Detecting the antibody sensitivity by dot blot. 1, 2, 3, 4:
0.1, 0.01, 0.001, 0.0001 pg purified WUS-His, fusion protein,
respectively.

1 2 M
I ’ I “ | kD
—60.0
—45.0
— e
—27.0
- _
—— 138.0

Bl 8 Western bloting 3&iEft k4 F it

Fig.8 Detecting the antibody specificity by Western blotting. 1:
total protein extracts of E. coli BL21/ pET-31b (+)-WUS-His)
culture induced with IPTG; 2: the purified WUS-His) protein; M:
prestained protein markers. Arrow indicates the detected
WUS-His) recombinant protein.
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