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Abstract AIM To construct the retrovirus vector encoding
shRNA targeting TPP1 and characterize the effects of TPP1 knock-
down on DNA damage response DDR at telomeres and on cell
proliferation  in fibroblasts MEFs
METHODS TPP1-shRNA shTPP1-01 or shTPP1-02 was co-
transfected with retrovirus expressing TPP1-HA into 293T cells.

mouse embryonic

Western Blot was applied to detect the knockdown efficiency on
exogenous TPP1-HA protein expression and RT-PCR was used to
determine the endogenous TPP1 mRNA in TPP1 knockdown
MEFs. ATM** and ATM ™'~ MEFs were infected with TPP1-
shRNA and the cell proliferation was examined by cell growth
curve and bromodeoxyuridine BrdU incorporation and telomere
dysfunction induced foci TIF was characterized by immunofluo-
rescence plus peptide nucleic acids-fluorescence in situ hybridiza-
tion IF/PNA-FISH . RESULTS shTPP1-01 or shTPP1-02
significantly inhibited the expression of exogenous TPP1-HA pro-
tein and endogenous TPP1 mRNA. Knockdown of TPP1 in pri-
mary MEFs diminished cell proliferation and the BrdU positive
cells in shTPP1-01 or shTPP1-02 accounted for 8.0% or 8.7%
29.3% in MEFs
transfected with vector only P <0.01 P <0.01 . The results
from IF/PNA-FISH suggested that shTPP1 induced y-H2AX and

respectively significantly lower than that
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53BP1 foci formation at telomeres in ATM*/* MEFs but not in
ATM /- MEFs and the quantification results demonstrated that
there were at least 5 TIF in approximately 50% of ATM**
MEFs however less than 5% of ATM '~ MEFs with 5 TIF.
CONCLUSION Knockdown of TPP1 initiates ATM-dependent

DDR at telomeres and results in cellular senescence.
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! PCR lipofectamine Invitrogen
Bglll EcoR1 HindIl Biola-
2. bs v-H2AX  mAb Upstate
6 TRF1 TRF2 TIN2 Alpha Innotech PCR
Rapl POT1 TPP1 PTC-200 Engine Cycler MJ Research
Shelterin ° TPP1 BX41 Olympus
- 1.2
TPP1 RNA siRNA TPP1 1.2.1 TPP1 shRNA TPP1
RNA shRNA mRNA GenBank GI 22823923
TPP1 DNA siRNA 1.
DNA
Bglll HindIl
Retro-pSuper
1.1 TPP1  shRNA PCR EcoR1 Hindll Retro-
Sigma RNA RT- pSuper-shTPP1 shTPP1.
1 shTPP101  shTPP1-02
shTPP1-01 5’ GATCCCC AATCAGGATTCAGATGTGCAG TTCAAGAGA CTGCACATCTGAATCCTGATTTTTTTA 3’ 487 ~507
5" AGCTTAAAAA AATCAGGATTCAGATGTGCAG TCTCTTGAA CTGCACATCTGAATCCTGATTGGG 3’
shTPP1-02 5’ GATCCCC AAGCTGTGTTCACTGTGTCTGTTCAAGAGA CAGACACAGTGAACACAGCTTTTTTTA 3’ 731 -751
5" AGCTTAAAAA AAGCTGTGTTCACTGTGTCTG TCTCTTGAA CTGCACATCTGAATCCTGATTGGG 3’
TPP1 mRNA GATCC  BamH I AGCTT HindIl
1.2.2 shTPP1-01  shT- 5" ATGTCCGATTCAGGGTITGCTGG
PP1-02 293T li- 3’ 5" TCATACCTGGGTTAACT-
pofectamine Plus @ 1x10° 293T CAGACTCTG 3'. GADPH . GAD-
10 cm 37°C 50 mL/L CO, PH 5" TCACCACCATGGAGAAGGC
® DMEM 3’ 5" GCTAAGCAGTTGGTGGTGCA
Lipofectamine =~ 4 pg shTPP1 DNA 4~6 3'. PCR 94°C 5 min 94°C 30 s 55°C 30 s
h DMEM ® 72C30s 25 .
24 48 h 293T MEF 1.2.5 BrdU MEF
72 h 2 mg/L . shTPP1-01  shTPP1-02
1.2.3 Western Blot shTPP1 TPP1 2 mg/L 2 wk
72 h 293T shTPP1-01 shTPP1-02 . 5x
4°C 10 000 g 20 min 10*/ 6 0246
50 pg SDS 8 -
PVDF -HA 2 x10*/ 8 chamberslide
TPP1-HA . BrdU 10 pmol/L
1.2.4 RT-PCR shTPP1 MEF TPP1 1h BrdU BrdU
mRNA 293T .
MOI =500 MEF 48 1.2.6 / IF/
h 1 72h RNA PNA-FISH TIF
RT-PCR shTPP1-01 shTPP1-02 MEF shTPP1 ATM*’/* MEF
TPP1 . TPP1 ATM ~'~ MEF 2 mg/L 2 wk.
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2 x10%/ chamberslide 6
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