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Severa inducible gene expression systems have been developed in vitro in
recent years to overcome limitations with traditional transgenic mice. One of these,
the tetracycline-regulated system, has been used successfully /in vivo. The expression
of the targeted protein are controlled by a promoter containing seven DNA operator
sequences from the Escherichia coli transposon 10 ( Tn10). To control the expression
of PDGF-C in transgenic (Tg) mice, we used a tetracycline-controlled transactivator
(tTA or rtTA) and a tTA/rtTA-dependent promoter linked to a PDGF-C gene.
Doxycycline (Dox)-sensitive co-regulation of two transcriptionaly coupled
transgenes will be investigated in the mouse. For this, we generated four independent
mouse line clone carrying coding regions for mouse PDGF-C gene and green
fluorescent protein (GFP) in a bicistronic, bidirectional module under the control of
the Tet-responsive promoter and/or 4311 regulatory regions of trophoblast- specific
promoter. It is anticipated that the rtTA andor tTA-sensitive bi-directional expression
module is well suited to express genes of interest in a regulated manner and that GFP
can be used to track transcriptional activity of the module in the living mouse.
Key words. PDGF-C, Tetracycline-regulated system, green fluorescent protein,

transgenic mice.
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Fig. 1. Diagram of the tetracycline-inducible expression system.
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Fig. 2. The quality of linearized plasmid DNA (for microinjection)
check by agarose gel eectrophoresis. lane 1. 1Kb DNA molecular
marker (promega) ; lane 2. Tg CMV rtTA plasmid linearized by Sca |
digest (7391bp) ; lane 3. Tg CMV tTA plasmid linearized by Bsa | digest
(7391bp) ; lane 4. TgCMV ( tet O7) plasmid linearized by Bgl Il digest
(5325bp) ; Lane 5. TgGFP ( Bi-tet O7) plasmid linearized by Bgl Il
digest (5121bp).
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Fig. 3. The mice PDGF-C containing recombinent plasmid verified

by restriction digestion followed by agarose gel electrophoresis. lane 1
1Kb DNA molecular weight marker (promega) ; lane 2. TgCMV ( tet O7)

kozak-mPDGF-C digested with Mlu | / Nhe ; lane 3. TgGFP ( Bi-tetO7)
kozak-mPDGF-C digested with Mlu | / Nhel .
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Fig. 4. The mice PDGF-C cDNA containing recombinent plasmid,
checked by agarose gel electrophoresis. Lane 1, 1Kb DNA molecular
weight marker (promega) ; lane 2, TQCMV ( tet O7) kozak-mPDGF-C
digested (supercoil form); lane 3, TgCMV ( tet O7) kozak-mPDGF-C
linearized with Fap I. ; lane 4, TgGFP ( Bi-tetO7) kozak-mPDGF-C
(supercoil form) ; lane 5, TgGFP ( Bi-tetO7) kozak-mPDGF-C linearized
with Ahd I.
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Fig. 5. The schematic representation of the linearized recombinent plasmid construction for double transgenic animal production.

0 placenta basal promoter

TTTCTAAACAACTTTTATTTAACTCTGTTTTACGT TTATGTGCGCTTTACCTGT TTCACT TGAGAGT CTAGT GCTCAAAGAGGCAAAACAATAGGACA
GTGTATTCCCTAAAATTTTAGT TAAAGACAGT TGGGAGCT CCAAGT GGGT CCTGGGAACTAAATTCAGGT CTTCTACAAGGTCAGTAAGTGCTCTTAA
CTGCAAAGCCATTTATCTAGCACCTTCCCTAAGT AT TTTTGT GAGAT CTACCT GGAT CCAAACCAGAT AT CAGAGAAGGATCCTGGGGTCTGTATTTC
CAAGAGACATTAGACTTGAATATGCTGACTCATACTGCTCCAGGGT GTTTGATGCTCCACGT CAAAACCATAGT TGAACTAAAAAGCCACTCAAAGT T
ACCTAGAACCATTTCTTTTTCAGCAGCCCACAAAGCACAGCAT TGGGGTACTAAT GAGCCAAGGACCTCAATGT TCATTTCCAACCTTCCTCTAAAAC
TGACT CATGCAAATCTCTCCCATAGT CCAAT GCAGCAAT CCACACT TCATCCTTCAATTTCGT AAAT GCCT GGAGT CCTATAGCCCAGGGCCAATGGT
GTCATCAACACAACCAATCATAAAAACAT TAGTACT TATGGGT GGT GCT TAGT AGCCAGAAAT TAGGGAT TTAAAGACT GAAT GGTGTGCGGCTCAY G
CTGCTAGATTCTGGAT CTCCAAGGACCT CTGAAGAGCT GAACCACT GGAGT GCCCAGCACAGCT TTGGACAT CACAGGT AAGGCCAAAGCAGATTGAG
GACTTGAGGAGT GCCCTGGAGGAACT CCCTGGAGAAT GAGGCACAAGAGAAAAT CTGACCATCAGGA

Fig. 6. Illustration of the structure of the 4311 gene (placenta basal promoter). BamH I: GGATCC ; Xho I:CTCGAG; boldfaceis
the-409 ~ +75region; AyCCT is the +1 site.

O placenta specific promotwr

CACCCGGAACATGACCTTTTTTATTAAAGT GTCTGATTCTCTAGT GAAT TACAGGCAAAAGAAAGGGTAGTGAACTATTCTTTAAG
AGGAATTAGGT CATAATTTCT TAATAAAATAAATATAGGAATTGAATAATTACT TATTTAAAATATCTAGGTAAGCTATACTCAAA
GAGTAGGCTATAGCTACAGAAGT CATTTGTATGGAGT CCTACAGAAAGAGAAGAGAATGT TTAATGT CATGT GTAGATGGATATGT
AAATTTTATTGCAGGGAGTAGACt gt t cct cagt agat t gaaaat t gt t aagaaggagat t at gagaaaacagacat acaggaat c
ttgctgttggccat gt gaggagacat aacct agggcat aggt ggagaaagagact ct t gat cacgt agggaggact agcagat ggt
aaggacagaagtttat gct aaact gacat aat agaat t gt t ggct gaaat aggat gat acaaagact t gcat agacaggct t ccaa
ctatatttagagaccttaattaagattatataagtataacttaaaaattttgtttaaacaggtatcccaataacttacaacaagtg
tctttctct CTCGAGCTTAAACATCCATCACTGITTTTTCTTGCATTACAAATTCTTTGGATCAAATTTAGACTTTATGCATATTT
GGTAGT GAAGGGGAGAAGGGECAT

Fig. 7. lllustration of the structure of the 4311 gene (placenta specific promoter). ACC I:GTAGAC Xho I:CTCGAG  (boldface
isthe-3442 ~ -3742region).




0 kozak-PDGF-C

tegeacgegt cgecaccatgetectecteggect cetectgetgacatetgecctggecggecaaagaacggggactcgggctgagtccaacctgageageaagttgeagetetecage
gacaaggaacagaacggagtgcaagatceecggeatgagagagttgteactatatctggtaatgggageatcecacageccgaagtitectcatacgtacccaagaaat atggtgcetggtagtg
gagattagttgcagtagatgaaaatgtgcggatccagetgacatttgatgagagatttgggctggaagat ccagaagacyat atatgeaagtat gattttgtagaagttgaggageccagtgat
ggaagcgttttaggacgctggtgtggttctgggactgtgccaggaaagcagacttctasaggaaatcatatcaggat aagatttgtatctgatgagtattttccatctgaacceggattetgeate
cactacagtattatcatgccacaagtcacagaaaccacgagtcctteggtgttgeceecttcatctttgteattggacctgctcaacaatgetgtgactgecttcagtacctiggaagagcetgatte
ggtacctagagecagatcgatggeaggtggacttggacagectctacaagecaacatggeagettttgggeaaggctttectgtatgggaaaaaaagcaaagtggtgaatctgaatctecte

aaggaagaggtaaaactctacagctgcacaccecggaacttctcagtgtecatacgggaagagctasagaggacagataccatattctggecaggttgtetectggtcaagegetgtggag

gaaattgtgcctgttgtctecataattgcaatgaatgtcagtgtgteccacgtasagttacasaaaagtaccatgaggtecttcagttgagaccaaaaactggagtcaagggattgcataagtca
cteactgatgtggetetggaacaccacgaggaatgtgactgtgtgtgtagaggaaacgcaggagggtaactgetagettegtageage

Fig. 8. lllustration of the structure of the MIul-kozak- PDGF-C-Nhel (total length:1074bp);MIul acgcgt; Nhel: gctagce.

Table 1. The restriction enzymes used for linearization of various recombinant plasmids.

Recominant plasmids Restriction enzymes
Tg CMVTITA Scal
TgCMVITA Bsal
TgCMV (tetO7kozak-pdfe Fspl
TgGFP(Bi-tetO7)kozak-pdgfe Ahd |




Table 2. Various placenta-specific promoters and placenta-originated cell types identified to be feasible for further construction
of the transgene in the future transgenic studies.

Placenta cell Reference for
romoter

p types promoter Status
S,E;gg[lgﬂfla,;z{ecmc pan-trophoblast | Blackburn et al. ,(1995) [  testing
Cyp19 (ar omatase) .

o labyrinth / :

Elrzcn::nogl -/2)1?10;2 zer synoytiotrophoblast | Kamat et al. (1999) testing
P11 (knock-in) giant cells - testing
Tpbp (4311) ectoplacetal cone & Confirmed

spongiotrophoblast Calzonetti ef al. ,(1995)

available
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