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TTCTGTTCCT GTTAATCAAC CTCTGGAITTA CARAATTTGT GAAAGATTGA CIGGTATTCT
TAACTATGIT GCTCCTTTTA CGCTATGTGG ATACGCTGCT TTAATGCCTT TGTATCATGC
TATTGCTTCC CGTATGGCTT TCATTTTCTC CTCCTTGTAT AAATCCIGGT TGCTIGICTCT
TTATGAGGAG TTGTGGCCCG TTGTCAGGCA ACGTGGCGTG GIGIGCACTG TGTTIGCTGA
CGCAACCCCC ACTGGTTGEG GCATTGCCAC CACCTGICAG CTCCTTTCCG GGACTTICGC
TTTCCCCCTC CCTATTGCCA CGGCGGAACT CATCGCCGCC TGCCTTGCCC GCTGCTGGAC
AGGGGCTCGG CTGTTGGGCA CTGACAATTC COTGGTIGTTG TCGGGGAAGC TGACGTCCIT
TCCATGGCIG CTCGCCTGIG TTGCCACCTG GATTCTGCGC GGGACGTCCT TCTGCTACGT
CCCTTCGBCC CTCAATCCAG CGGACCTTCC TTCCCGCGEC CTGCTGCCEE CTCTGLEECT
TCTTCCGCGT CTTCGCCTTC GCCCTCAGAC GAGTCGGATC TCCCTTTGCEE CCECCTCCCC
6d CTETTTCE CCTCEBGCTC] AATCACTAGT GAATTCGCGE CCGCCTGCAG GTCGACCATA

Fig. 1. Nucleotide sequence of the WPRE. The sequences of ¢DNA primers used in RT-PCR are shaded.
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Fig. 2. Construction of tetracycline inducible expression retrovirus
vectors. TRE, Tet-response element; LTR, long terminal repeat;
Hygr, Hygromycin resistant gene; PminCMV, human cytome-
galovirus immediate early minimal promoter; EGFP, enhanced
Green Fluorescence Protein gene; WPRE, woodchuck hepatitis virus
posttranscriptional regulatory element; RSV, Rous sarcoma virus
promoter; rtTA2SM2, rtTA consist of the reverse tetracycline
repressor (rTetR) fused to a VP16 transactivation domain. Length of
each sequence is not drawn to scale.
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Fig. 3. Expression and fold induction of GFP after doxycycline induction for 48 hours in various target cells.

A: BFF cell, B: HeLa cell, C: NIH3T3 cell, D: PFF cell, - : cell was grown in the doxycycline free media with tetracycline free FBS.
+: cell was grown in the media supplemented with doxycycline (1 ug/ml). WPRE enhances gene expression in cells transduced with

RevTRE-RSV-rtTA2SM2 vectors. rlu=relative light units.
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Fig. 4. Determination of doxycycline induction of the EGFP gene
in various target cells using western blot analysis. Normal:
uninfected target cell, GRT: target cell infected with RevTRE-EGFP-
RSV-rtTA25M2. GWRT: target cell infected with RevTRE-EGFP-
WPRE-RSV-rtTA2SM2. GRTW: target cell infected with RevIRE-
EGFP-RSV-rtTA2SM2-WPRE. GWRTW: target cell infected with
RevIRE-EGFP-WPRE-RSV-rtTA2SM2-WPRE. -: cell was grown in
the doxycycline free media with tetracycline free FBS. +: cell was
grown in the media supplemented with doxycycline (1 ug/mf).
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Regulation of GFP Expression Using the Tetracycline
Inducible Retroviral Vector System
Koo, Bon Chul, Mo Sun Kwon, and Teoan Kim

Department of Physiology, Catholic University of
Daegu School of Medicine

ABSTRACT

One of the critical problems to be solved in trans-
genic animal production is uncontrollable constitutive
expression of foreign genes, which usually results in
serious physiological disturbances in the transgenic
animal. To circumvent this problem, we constructed
and tested two retrovirus vectors designed to express
the GFP(green fluorescent protein) gene under the
control of the tetracycline-inducible promoters. To
maximize the GFP gene expression at turn-on state,
WPRE(woodchuck hepatitis virus posttranscriptional
regulatory element) sequence was introduced into the
retrovirus vectors at downstream region of either the
GFP gene or the sequence encoding rtTA(reverse
tetracycline-controlled transactivator). Transformed cells
were cultured in the medium supplemented with or
without doxycycline(tetracycline derivative) for 48
hours, and induction efficiency was measured by
comparing the GFP gene expression level using fluo-
rometry and western blotting. Higher GFP expression
was observed from the vector carrying the WPRE
sequence at 3' side of the GFP gene, while tighter
expression control(up to 20 fold) was obtained from the
vector in which the WPRE sequence was placed at 3'
side of rtTA sequence. The resulting tetracycline
inducible vector system may be used in transgenic
animal production and gene therapy.

(Key words : 1tTA system, WPRE, GFP, Doxycycline,
Induction efficiency)
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