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ABSTRACT Objective: To establish a mammalian inducible expression system with the non-toxic biotin as an inducer. Methods:
This system comprised three key components: E. coli biotin ligase (BirA), streptavidin-tetracyclin repressor (SA-TetR) and biotinylation
signal-VP16 transactivation domain (AT-VP16). The three genes were introduced into a tricistronic expression vector, and co-transfected
293f cells together with the response vector. The EGFP taken for a reporter gene, EGFP fluorescent intensities were detected under
different biotin concentrations. Results: With the increasing of biotin concentrations, EGFP displayed sequential OFF-ON-OFF
expression profiles, the fluorescence intensity of EGFP in the induced state was about 3 times that in the inhibited state. Conclusion: The
expression of the target gene could be reversibly regulated by adjusting the concentration of biotin . This is a promising inducible
expression system.
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SCalibur, PCR 1,
1.2 SA1-1  SA1-2 20 pmol 100 ul
BirA PCR  Ecoli PCR SAL,
DHS5a« BirA-5  BirA-3 1 SA2.3.4.5.6, SA1  SA2  50ul
GenBank: CP000948.1 Xhol/Xbal 0.5 ul Pyrobest SA1+2, SA3
pcDNA3.1(+) pc-BirA SA4 SA3+4 SA5 SA6 SA5+6,
Avitag AT-Nhe SA3+4  SA5+6  50ul 0.5ul Pyrobest
AT-Kpnl 1 10 nmol Ixpy- SA3-6, SA3-6  SAI+2  Sul
robest buffer  65° C 10 min SA-EcoRI,SA6-2 503
Nhel — Kpnl Avitag EcoRI  Kpnl . TetR pTet-off
o VP16 VP4 Kpnl/ TetR-5  TetR-3 . EcoRI/KpnI SA Kp-
HindIll pe-Hy-GVP4 M nl/Notl TetR EcoRI/Notl pcDNA3.1
Nhel/HindIIl pcDNA3.1(+) Avitag-VP4  (+) SA-TetR
pc-AV, pc-ST,
1
Table 1 Primers used in this article
Primers Nucleotide 5"3'
BirA-5 ATGCCTCGAGATGAAGGATAACACCGTGCC
BirA-3 ATGCTCTAGATTATTTTTCTGCACTACGCAGG
AT-Nhel CTAGCATGGGTCTGAACGACATCTTCGAGGCTCAGAAAATCGAATGGCACGAAGGTAC
AT-Kpnl CTTCGTGCCATTCGATTTTCTGAGCCTCGAAGATGTCGTTCAGACCCATG
SAI-1 ATGGACCCGTCCAAGGACTCCAAAGCTCAGGTTTCTGCAGCCGAAGCTGGTATCACTGG
SAI-2 GGTCACAATGAAAGTGGACCCCAGTTGGTTATACCAGGTGCCAGTGATACCAGCTTCGG
SA2-1 GTCCACTTTCATTGTGACCGCTGGTGCGGACGGAGCTCTGACTGGCACCTACGAATCTG
SA2-2 CGGCCAGTCAGTACGTAGCGGGATTCTGCGTTACCAACCGCAGATTCGT AGGTGCCAG
SA3-1 CTACGTACTGACTGGCCGTTATGACTCTGCACCTGCCACCGATGGCTCT GGCACCGCTC
SA3-2 GCATTACGATAGTTGTTTTTCCAAGCCACAGTCCAGCCCAGAGCGGTGCCAGAGCCATC
SA4-1 GGAAAAACAACTATCGTAATGCCACAGCGCCACTACGTGGTCTGGCCAATACGTTGGC
SA4-2 GGATGTTAACAGCCACTGAGTGTTGATACGAGCCTCAGCACCGCCAACGTATTGGCCAG
SAS-1 CAGTGGCTGTTAACATCCGGCACTACCGAAGCGAATGCATGGAAATCGACACTAGTAGC
SAS-2 GCTCGCAGCAGAAGGCTTAACTTTGGTAAAGGTGTCATGACCTACTAGTGTCGATTTCC
SA6-1 GCCTTCTGCTGCGAGCATTGATGCTGCCAAGAAAGCAGGCGTAAACAACGGTAACCC
SA6-2 GATCGGTACCTTGCTGAACAGCGTCCAGAGGGTTACCGTT GTTTACGCC
SA-EcoRI GATCGAATTCATGGACCCGTCCAAGGACTC
TetR-5 GATCGGTACCTCTCGCCTGGACAAGAGCAAAGTGATTAACAGCGCATTAGAGCTGC
TetR-3 GATCGCGGCCGCTCAGCCGCTTTCGCACTTCAGCTGCTTTTCTAATCCGCATATGATC
CMVstar-5 GATCACGCGTTTTACCACTCCCTATCAGTG
CMVstar-3 GATCGCTAGCCCCTATAGTGAGTCGTATTAGGCTGGATCGGTCCCGGTG
IRES-5 ATGCGCGGCCGCGCCCCTCTCCCTCCCeceece
IRES-3 ATGCCTCGAGTGTGGCCATATTATCATCGTG
1.3 neo’ hygro
pIRES2-EGFP IRES IRES-5 pc-IRES-Hy,, IRES BamHI
IRES-3 1 Notl/Xhol pc-Hy pc-IRES-Hy pc-21-Hy,
pcDNA3.1(+) 1.4
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Nhel/Kpnl pc-AV 200 bp Avitag-VP4
Nhel pc-21-Hy
pc-AV-2I-Hy, Xhol/Xbal pc-BirA
~900bp BirA pc-AV-2I-Hy
pc-AV-2I-BirA-Hy, EcoRI/Notl pc-ST
~1100 bp SA-TetR EcoRV
pc-AV-2I-BirA-Hy
pc-21-ASB-Hy,
TetR Prowves pTRE2
CMVstar-5  CMVstar-3 1 Mlul/Nhel
pcDNA3.1(+)
pc-Neo-Star, BstX1/Xhol pIRES2-EGFP

EGFP EGFP
pc-CMVstar-EGFP,
1.5 N
HEK-293f 5 % NBS
DMEM/F12 (1:1) 37C 5% CO,,
2.5%
10° cells/ml 24 1ml/ . 50

pl OPTI-MEM 1
0.87 ug pc-21-ASB-Hy

0.58 ug pc-neo-star-EGFP
50 ul OPTI-MEM I

2 ul LIPOFECTAMINE 2000 20
min, 0.5 ml
293f o 4-5h
1 ml o
37°C 24 h 24
6 400 wg/ml G418
300 wg/ml B 3 o
293-ASBE,
1.6
NBS 0.5 % (v/v) streptavidin-agrose
I5min ~ 0.22 ym
NBS NBS(Bio)
293-ASBE 24
5x10% cells,
5 % NBS(Bio-) DF(Bio-)
0.01.0.05.0.2,1.5.20 uM
02 uM 2 pg/ml Dox 3
EGFP (mean fluoresc-
ence intensity, MFI)
2
2.1
BirA PCR  E.coli DH5a
966 bp 1
Xhol/Xbal pcDNA3.1 (+)
pc-BirA Avitag
AT-Nhe  AT-Kpnl 53 Nhel — Kpnl

VP16 VP4
Kpnl/HindIII pc-Hy-GVP4 2
Nhel/HindIIl pcDNA3.1(+)

Avitag-VP4 pc-AV,
bp i 2 bp

1 PCR BirA 1: PCR ;28

DNA
Fig.l PCR amplification of E. coli biotin ligase BirA: 1: PCR

product; 2: DNA Marker

bp bp

170

2 Kpnl/HindIII

pc-Hy-GVP4
2: pc-Hy-GVP4

1: DNA

Fig.2 Kpnl-HindIIl double restriction enzyme digestion of plasmid
pc-Hy-GVP4: 1: DNA Marker; 2: Double restriction enzyme
digestion of plasmid pc-Hy-GVP4

Streptavidin, SA PCR
3 PCR
480 bp TetR pTet-off 620 bp
4 EcoRUKpnl SA Kpnl/Notl TetR
EcoRI/Notl pcDNA3.1(+) SA-Te-
tR pe-ST,

480

3 PCR
1: PCR

; 2: DNA
Fig. 3 Overlapping extension PCR to obtain streptavidin gene:

1: The Last step of the overlapping extension PCR; 2: DNA Marker
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Fig. 4 PCR amplification of TetR gene: 1: PCR product; 7.
2: DNA Marker 0.2~1 uM
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5 PCR IRES I: PCR ; 20 DNA Fig.7 Expression of EGFP under different biotin concentrations
Fig. 5 PCR amplification of TetR gene: 1: PCR product; 2: DNA
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Fig.6 Diagrams of vectors for biotin-inducible expression system BirA
(a): Elements-expressing vector for biotin-inducible expression system; Avitag SA

(b): Response vector for biotin-inducible expression system {7 TetR
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Fig.8 Schematic of biotin-inducible expression system (a) Low biotin
concentration; (b) Intermediate biotin concentration;(c) High biotin

concentration; (d) With tetracycline or doxycycline
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