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Pinl expression in the skin and establishment of an
inducible transgenic mouse model
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[ Abstract] Objective To observe the Pinl expression pattern in skin and to establish an inducible skin specific
Pinl overexpression mouse model. Methods The mouse Pinl gene was cloned into modified vector pTRE2 with C-terminal
Myc tag. The linearized pTRE2-Pinl DNA was micro-injected into one-cell embryos followed by implantation into foster
mice to produce TRE-Pinl transgenic mice. Results TRE-Pinl transgenic founder mice were successfully created. These
mice were crossed with transgenic tool mice KI4-rtTA to create epithelial specific double transgenic progenies. Pinl gene
was induced by incorporating doxycycline into drinking water of the mice. Pinl protein overexpression in the skin was con-
firmed by Western blot and immunohistochemistry. The endogenous Pinl protein was predominantly expressed in epidermal
cells in the skin. Conclusions The inducible skin specific Pinl overexpression mouse model is successfully established
which may serve as a useful model for further study of Pinl functions in the skin.
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Tab.1 List of the primers

Names Sequences

Notes

CTAGAGAACAAAAGTTGATTTCTGAAGAA-
GATTTGAACGGTGAACAAAAGCTAATCTC-

pTRE2 s 3XMye s 3MycR
Xbal B

3MycF CGAGGAAGACTTGAACGGTGAACAAAAAT- For pTRE2 plasmid modification, containing 3XMyc sequence and stop codon,
TAATCTCAGAAGAAGACTTGAACTGA creating Xbal sticky end when annealing with complementary primer 3MycR.
CTAGTCAGTTCAAGTCTTCTTCTGAGAT- pTRE2 , 3XMyc s 3MycF
3MveR TAATTTTTGTTCACCGTTCAAGTCTTC- Xbal -
ye CTCGGAGATTAGCTTTTGTTCACCGT- For pTRE2 plasmid modification, containing 3XMyc sequence and stop codon,
TCAAATCTTCTTCAGAAATCAACTTTTGTTCT creating Xbal sticky end when annealing with complementary primer 3Myck.
PinlF CATTGGATCCGCCGCCACCATGGCG- Pinl PCR s BamHI Kozak
" GACGAGGAGAAGC For Pinl gene cloning, containing BamH]I restriction site and Kozak sequence.
PinlR GCACAAGCTTTTCTGTGCGCAGGATGATATGG Pinl . PCR L H'm‘dlll . Lo
For Pinl gene cloning, containing HindIII restriction site.
rtTA-F AACGGCGCTCTGGAATTACTCAAT KI4-nTA . .
For K14-rtTA transgenic mouse genotyping.
K14-riTA
nTA-R TECEECCETCCCCAGAT For KI14-rtTA transgenic mouse genotyping.
TRE-Pinl 1,
K ATTGTAATACGACTCACTATACCG For TRE-Pinl transgenic mouse genotyping, primer pairs 1, located in the vector.
TRE-Pinl 1, Pinl
R1 CTGETTCACCAGCAGATGTG For TRE-Pinl transgenic mouse genotyping, primer pairs 1, located in Pinl gene.
. TACTTCA AT T TRE-Pinl 2,
2 CTACTTCAATCACATCACCAACG For TRE-Pinl transgenic mouse genotyping, primer pairs 2, located in the vector.
A A R, TRE-Pinl 2, Pinl
k2 TCTAGAGATATCGTCEACAAGE For TRE-Pin]transgenic mouse genotyping, primer pairs 2, located in Pinl gene.
F3 CTAGGCCACAGAATTGAAAGATCT DNA .PCR . .
For mouse genotyping, PCR internal positive control.
R3 GTAGGTGGAAATTCTAGCATCATCC ) DNA .PCR . -
For mouse genotyping, PCR internal positive control.
1.2.4 o 2 1xPBS 3,
TRE-Pinl K14-riTA (1s] ,60°C . 5 wm ,40°C
K14-riTA , TRE-Pinl . .60C 1 h, 60°C 10 min,
: ,  Trans- 15 min, 3%
Direct Animal Tissue PCR Kit 55°C/0.5 H,0, 5 min, 1h, o
h  95°C/3 min 40 min, DAB ,
DNA,KI14-rtTA tTA-F  rtTA-R PCR , o
,TRE-Pinl FI  RI, ) )
PCR
. 2.1 Pinl
1.2.5 Pinl
10 .
L10] 5 Pinl
, 2 mg/mL o , Pinl
5% . , 0.05 g , ,
) ’ West- ( 1 ) o
ern o ’
1.2.6

4% PFA 4%C

Pinl ( 1), Pinl
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Note. (A) Immunohistochemitry results of Pinl knockout or WT
mouse skins showed specificity of the Pinl antibody. (B) Pinl ex-
pression pattern in skin including hair follicle. SG:sebaceous gland;
the skin was harvested from a 7-week old mouse.

Fig.1 Immunohistochemical examination of

Pinl expression in normal mouse skin
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DNA o DNA
FVB/N ,
, 6  TRE-Pinl o
3.

PTRE2-Myc Multiple Cloning Sites

Sacl! EcoR! Kpni BamHi
CCG CGG CCC CGA ATT CGA GCT CGG TAC CCG GGG ATC CTC TAG
Eagi
Pvull Miul  Nhel Notl Clal Hindlil  Sall

TCAGCT GAC GCG TGC TAG CGC GGC CGC ATC GAT AAG CTT GTC GAC

EcoRV  Xbal E Q K L I s E E D L N
GAT ATC TCT AGA GAA CAA AAG TTG ATT TCT GAA GAA GAT TTG AAC

G E Q@ K L 1 S E E D L N G E Q
GGT GAA CAA AAG CTA ATCTCC GAG GAA GAC TTG AAC GGT GAA CAA

K L I s E E D L N stop
AAATTA ATCTCA GAA GAA GACTTG AACTGA

Note: Sacll, EcoRl, Kpnl are not uniquerestriction sites
2 pTRE2-Myc

Fig.2 The multiple cloning sites sequence of

transgenic plasmid pTRE2-Myc

4567 891011 1213141516171819202122M 23242526 P B6 NM

PCR N
F1  RI1,F2 R2 Pinl ;F3 R3
DNA, 7 13
Pinl . P, 3N, ;s M, DNA
Marker; B6,C57/B6 DNA,
3 TRE-Pinl PCR o

Note. The mouse tail lysates were used to PCR amplify the target
DNA fragments with corresponding primer pairs. Primer pairs F1 and
R1, F2 and R2 were used to detect transgenic Pin/ gene. F3 and R3
were used as PCR positive control to amplify endogenous genomic
DNA sequence. The No. 7 and No. 13 mice pointed by arrows were
founder mice. P, positive control; N, negative control; M, DNA
marker; B6,C57/B6 mice.
Fig.3 PCR genotyping of the TRE-Pinl transgenic mice
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Note. Schematic of transgenic mice mating and gene induction. (A) The
rtTA protein is capable of binding the operator TRE element to induce Pinl
expression only if bound to tetracycline. (B) The genotyping results of
double transgenic mice. The arrows point to the KI4-rtTA , TRE-Pinl doub-
le transgenic mice.

Fig.4 Mating and genotyping of the double transgenic mice

2.5 Pinl
2 mg/mL
Ki14-rtTA, TRE-Pinl Pinl ,
, 5%
, , 3d
5 Western Pinl
o , Myc
Pinl Pinl
, Pinl 5
, ( 5A),
, K14-rtTA
Pinl-Myc
( 5A),
Western blot Pinl-Myc
Pinl 5

Pinl ( 5B), K14-rt-
TA  Pinl
( 5B 1),
A P.t
A
<
& \(&V‘,?"(&
VoS <@
q Pin1l-Myc | anti-Myc
Pin1-Myc
anti-Pinl
Pinl

K14-rtTA, Tre-Pinl

K14-rtTA

: Al 2 mg/mL 5,
Myc  Pinl Western blot, Pinl-Myc
Pinl . B. A,
Pinl o
o 11
5 Pinl-Myc

Note. (A) The doxycycline was dissolved in the mouse drinking water for
Pinl induction, and the mouse skin tissues were harvested after induction
for 5 weeks. The Western blot result shows that Pinl-Myc was significant-
ly induced in the transgenic mice compared with the control mice. (B)
As in (A), Immunohistochemistry results showed that Pinl is specifically
overexpressed in epidermal cells in the double transgenic mice. The ex-
posure parameters are the same for both pictures. Single or double trans-
genic 11-week old mice were obtained from the same liter.
Fig.5 Induction of expression of Pinl-Myc in the

double transgenic mice
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