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ABSTRACT Objective: To establish the process of expressing and purifing the effective IBTX in E.coli, and compare the impact of
different protein tags on the bioactivity of the recombinant IBTX. Methods: The overlapping polymerase chain reaction (PCR) was used,
and the IBTX coding sequence was cloned into PET32a (+), pGex-6p-1 and pDuet-MBP vectors. The plasimid PET32a (+)-IBTX,
pGex-6p-1-IBTX and pDuet-MBP-IBTX were transformed into E.coli BL21 for the expression of IBTX fusion proteins. After the process
of affinity chromatography, protein cleavage by TEV and reversed phase chromatography by a semi-preparative C18 column, the IBTX
was lyophilized into powder and tested by the electrophysiological experiments. Results: All the IBTXs folded with the exsistence of the
three tags in E.coli could specially block the BK channel, and the IBTX folded by MBP (m-IBTX) showed the greatest acitvity.
Conclusion: The process of IBTX expression and purification with the help of MBP in E.coli has been well established, which provides a
reference for the further research about getting the a-KTx family memebers and their variants in prokaryotic system.
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Table 1 The primers designed by the aminoacid sequence of IBTX

Primer name

Primer sequence (5'--3")

1B-1 ATGGAGAACTTGTACTTCCAGGGTCAGTTTACCGATGTGGATTGCAGCGT
IB-2 GTGGATTGCAGCGTGAGCAAGGAATGCTGGAGCGTGTGCAAAGATCTGTTTGGCGTGGA
IB-3 CTACTGATAGCAGCGGCACTTCTTGCCCATGCATTTGCCGCGATCCACGCCAAACAG
IB-Ecorl-up ATCGAATTCATGGAGAACTTGTACTTCCA
IB-Xhol-low ATCCTCGAGCTACTGATAGCAGCGGCACT
IB-Mscl-up ATCTGGCCAATGGAGAACTTGTACTTCCA
IB-Notl-low ATCGCGGCCGCCTACTGATAGCAGCGGCACT

1.4 RiXRMHIHAE
1.4.1 PET32a-IBTX H#3 LIP HEAARIA) IBTX WA, L5
¥y IB-Mscl-up . IB-Xhol-low(F DK 1, 755 f) DNA F B
5 PET32a(+) Lk Mscl il Xhol PJHJflEAbEE, BIS LA 1.3 E 44
IR A5 T4 DNA #4216 C #8203 7% , JF4% 4k E.coliDH50),
Pk PH M RV PR IR 126 DA PR A RN 7 454 .
1.4.2 pGex-6p-1-IBTX BIHHE Jryikan 1.4.1 Jrik, 14514 4>
5 5 IB-Ecorl-up . IB-Xhol-low (% 1), # 1K & pGex-6p-1, 1]
fifi >~ Ecorl F1 Xhol,
1.4.3 pDUET-MBP-IBTX Hy#g3 Jikln 1.4.1 frk, P4y
43514 IB-Ecorl-up . IB-Notl-low(5% 1), {4 & pDuet-MBP,
Y1 Ecorl 1 Notl,
1.5 IBTX fFRix 541k

TP IE#fRY IBTX FRIB PR A E.coliBL21)Jf- PR HL LI
¥, HEA 5mL LB #3337 CH#53 200 rpm 35355074 ¥ 5
mL ETEE RS 1 LY LB #5355 ,37 C 543 200 rpm i
7R:5%, 4 OD600 i5%) 0.6-0.8 AF, HIAZMKIE H 0.2 mM fY
IPTG, 30 Ci#%5 5 h,4500 rpm 15 min I F &, IFEET 40
mL Z4f# (mM): 150 NaCl,20 Trise, 20% H i, pH 7.5, 7K I
400 W IR AR # 10 min(S s JF,5 s 5&), 10000 rpm 2.0 60
min Y4 Fi. T PET32a(+)-IBTX 5 pDuet-MBP-IBTX, §it
AT R AR SRR WSS (RS R 2 2 mLimA
TEV & A YIFEIEF (L 250: )= EAYIS R . YR IE
Ja i HPLC Pl £/ C18 KA, VEMIFEF M :10 % 0§ 10
min, 10 %-80 % Z.J§ 35 min, 80 %Z. i 10 min, J7ii# 2 mL/min,
WERRIE A 280 nm,, WARBEIAS 2 Y IBTX 25 IR T Wi T80
FFLAglik Fi A5 A BCA g i, pGex-6p-1-IBTX FEHfl G
HEHA A GST #3285, LA GST 35 AUZ MR 1724k, A DR
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Fig.1 The construction of IBTX expression plasimid
(A)Amplification of IBTX coding sequence. 1 DNA marker 2,3 IBTX PCR results. (B) The amino acid sequence of IBTX and the disulfide
bond pairing of the 6 cysteins. (C) The construciton of IBTX fusion proteins
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Fig.2 The analysis of the m-IBTX expression and purification
(A) The expression of fusion protein MBP-IBTX 1 protein marker 2 after induced 3 before induced (B)The purification of m-IBTX.IMBP-IBTX purified
by Ni affinity chromatography 2 protein cleavaged by TEV protease 3 protein marker 4 the concentrated m-IBTX purified by a C18 reverse
chromatography (C) Reversed-phase C18 chromatography of m-IBTX
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Fig.3 The function of g-IBTX, m-IBTX and t-IBTX on mSlo1

(A)The function of g-IBTX. Left: the ratio of I/Imax plotted as a function of time. The time of adding and washing drugs has been pointed out. Right: the

current traces of mSlo1. The voltage protocol is plotted at the top of each trace. (B) The function of m-IBTX and t-IBTX. (C) The normalized inhibition of
each IBTX
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