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BI21 DE3 Dalgarno Spacer
ABCA1 pET-NISIC intein
intein AAV ABCALI ABCA1
P11 P12 pcDNA3.1-ABCA1 ABCA1
Sac 1 /Not | Sac 1/
1 Not 1 pET-28a + pET-
1.1 ABCAL 1
1.1.1 split Ssp Dnak intein
C-214 Dalhousie Paul Liu 1
ABCAL1 Topl0 LB
c¢DNA pcDNA3. 1-ABCA1 Dalhousie DNA
Paul Linsdell 1
pET-28a + Topl0 BI21 Table 1 Primers used for construction of vectors
DE3 Novagen Primer Sequences 5'—3' Endﬂ:l::base
1.1.2 DNA Pl CGGGATCCATGGCTTGTTGGCCTCAGCTG BamH |
New England P2 GGAATTCCATATGCCCAGGTICTGCCGGATGGT — Nde |
Biolabs Pfu Tubo DNA r TOACGACCICIZATAEEATOIICTO00 S T
Stratagene Gel Extraction Kit PCR Purification PS5 ACGCGTCGACATGGTTAAAGITATCGGTCGTCG  Sal |
Kit Sle Miniprep Kit Qiagen P6  GTCACAATTGGCGGCGATCGCCCCAT Mfe 1
His Merck HRP- ECL P7  GTCACAATTGTCCCCAGCATAACGTGCTG Mfe 1
P8 CCGCTCGAGTCATACATAGCTTTCTTTCACTTIC — Xho |
plus Western Blotting Detection Amersham P9 TCCTCCTTCAGACCCCCAGCTTCTCCC
Pharmacia Biotech GE P10 TTAATAATAATGGTTAAAGITATCGGTCGICG
P11 TGACGAGCTCATGGCTTGTTGGCCTCAGCTG Sac 1
1.2 P12 AAGAAT GCGGCCGCTCATACATAGCTTTCTTTCACTTTC  Not |
ABCA1 DnaE intein 1.3
Cys™ N C pET-NISIC
pcDNA3 . 1- BL21 DE3
ABCA1 Pfu Turbo DNA LB 37C
Pl P2 PCR ABCA1 N 2% 10 mL LB
N P3 P4 C-214 DnakE intein 37C ODg, 0.6 IPTG
N 123 In BamH 1 mmol/L 5h
I/Nde I  Nde I/Sac I PCR 4°C 10000 r/min
BamH 1  Sac | pET- 10 min 2 x SDS
28a + T4 DNA ABCA1 N 100C Smin
In pET-NIn P5 P6 SDS-PAGE 5% R-
P7 P8 C-214  pcDNA3.1-ABCAl 250
PCR DnaE intein  C 36 pET-ABCA1
Ie ABCA1 C C
Sal 1/Mfe I  Mfe 1/Xho 1 1.4 Western blot ABCA1
Sal 1 Xho 1 pET-NIn SDS-PAGE
NIn IcC pET- Bio-Rad 1% BSA
NInlcC P9 P10 PCR pET- 2h His 37C 1h
NInlcC HRP 37C 1 h ECL
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Fig.1 Schematic illustration of a recombinant fusion gene construct and predicted protein products. The two fusion genes are constructed into one plasmid

vector and separated by a spacer sequence including the stop codon boxed TGA  of first fusion gene Shin — Dalgamo sequence underlined followed by a AT

rich region and the start codon boxed ATG of the second fusion gene. The two fusion genes express recombinant proteins simultaneously followed by protein

trans-splicing to form intact ABCA1 protein.

2.9 kb
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Fig.2  Structures of recombinant plasmids pET-NIn pET-NInlcC and pET-NISIC. Through subclonal vectors pET-NIn and pET-NInlcC the prokaryotic

expression vector pET-NISIC with two fusion genes in separate expression casselte was constructed.

2.2
E. coli BI21 DE3 ABCA1
SDS-PAGE
pET-ABCA1 N-In 125 kDa

ABCA1 254 kDa pET-NISIC
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Western blotting pET-NISIC
«—6.9kb
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Fig. 3 Agarose gel electrophoresis for digestion identification of '5
recombinant plasmids. The two subclonal vectors were digested with Nde Western blot ABCA1
T/Sac T resulted in 5.4 2.9 and 0.4 kb in size for pET-NIn lane Fig.5  Observation of trans-spliced ABCAl with Western blotting.
1 orwith Mfe 1/Xho T resulted in 6.9 3.9 and 1.7 kb in size for Proteins of lysates from pET-HISIC transformed E. coli cells were
pET-NInleC lane 2 . The Sac I /Xho 1 digested pET-NISIC resulted resolved by 4-8% SDS-PAGE. After transferring onto the membrane the
in5.6 and 6.9 kb in size lane3 . M 1 kb DNA ladder. blots were probed with anti-His-Tag antibody. Lane 1 from unindued E.
coli cells lane 2 from the positive control plasmid pET-ABCA1
M ! z 3 transformed E. coli cells showing His-tagged ABCAL protein lane3

kDa  ARCAI from pET-NISIC transformed E. coli cells showing spliced ABCAI
fl;_ ™~ unspliced intein-containing fusion proteins N-In with His-Tag on their N-
o — — I-
— Nelm termini  the unspliced Ic-C cannot be observed for without His-tag on it.
no—
v — 3
664 .
Intein
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34-6 T . . . .
Intein Intein
= intein
N split Ssp DnaB intein
10
'4 SDS-PAGE split Ssp DnaB intein
Fig.4 SDS-PAGE analysis of recombinant fusion proteins expression and VIII
splicing. BI21 cells were transformed with pET-NISIC followed by IPTG VIII 1
induction for expression of recombinant proteins. The proteins in cell
lysates were resolved by 4 ~ 8% SDS-PAGE and showed spliced ABCAL Vil
consistent with positive control pET-ABCAI lane 2 and unspliced VIII
intein-containing fusion protein N-In and Ic-C  lane 1  whereas without 12 SSp
expressed recombinant proteins in uninduced cell lysate lane 1 . M DnaFE intein ABCA1
protein standard marker. .
Intein
978
Cys Cys ABCAL1

1% 4 N His-Tag ABCA1
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Separate expression of ABCAl and ligation mediated by Ssp DnaE intein in
Escherichia coli BL21 DE3

Fuxiang Zhu*  Jing Miao Huige Qu Xiaoyan Chi
Life Science College Ludong University Yantai 264025 China

Abstract Objective By exploring Ssp DnaE intein-catalyzed protein trans-splicing we investigated the ligation of expression
product of ATP-binding cassette transporter Al ABCA1 gene in E. coli. Methods The ABCAl ¢cDNA was broken into two
halves of N-part and C-part before Cys””® codon which meets the splicing required conserved residue and then fused to 123 and
36 amino acid-containing N terminal and C terminal coding sequences of Ssp Dnak intein naturally occurring trans-splicing intein
respectively. These two fusion genes were constructed into a prokaryotic expression vector pET-28a + . After transformation
into E. coli BI21 DE3 cells followed by induction the expression of recombinant proteins and the ligation of ABCA1 were
observed. Results Through IPTG induction for expression of recombinant protein it displayed an obvious protein band as
predicted size of ABCA1 on SDS-PAGE gel. Western blotting using His-Tag specific antibody confirmed that this protein band is
trans-spliced ABCA1. Conclusion The data demonstrated that Ssp Dnak intein can efficiently catalyze the ligation of ABCA1
providing an evidence for our ongoing study on ABCA1 gene transfer by a dual AAV vector system to circumvent AAV volume
limitation in gene therapy of Tangier disease which resulted from ABCA1 gene mutations.
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