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ELISA Affinity Assay. ELISA affinity assay was performed with the
Biotin Chromogenic Detection Kit under the manufacturer’s rec-
ommendations (Thermo Scientific). Briefly, 100 μL (0.1 μg) of either
WT p53 or p53R175H in 1×PBS was incubated at 37 °C in 96-well
plates, respectively, for 1 h. Unbound proteins were washed with
PBS-T (PBS, pH 7.4, containing 0.05% Tween-20), and 200 μL of
blocking solution (0.5% BSA in PBS-T) was added to the wells for
1 h at room temperature on a rocking platform. After an additional
three washes by PBS-T, in vitro transcribed aptamer (500 ng of
RNA) candidates were allowed to bind to the proteins for 1 h at
room temperature. Once again, the plate was washed, and AP-la-
beled streptavidin conjugate was applied as a secondary detection
reagent for 1 h at room temperature on a rocking platform. Wells
were washed with PBS-T, and a substrate solution [pNPP (1 mg/mL)
in 1 M diethanolamine, 0.5 mm MgCl2, pH 9.8] was added for
30 min. Reaction was stopped by 3N NaOH, and color development
was measured by a plate reader (Thermo Scientific, MultiSkan Go).

Construction of Plasmids. All plasmids were constructed with re-
striction enzyme digestion and ligation, or with a recombinant
method. For prokaryotic expression, the full-length p53 WT and
p53R175H were cloned into the pET-28a vector containing an
N-terminal 6×His-tag using restriction sites between BamHI and
EcoRI. For generation of H1299-p53R175H stable cell lines,
p53R175H was cloned into the pIRES2-ZsGreen1 between EcoRI
and BamHI. For cell transfection, p53R175H-APT and scramble
control were cloned into pLKO.1 between AgeI and EcoRI. In-
formation on the primers for all plasmid construction is listed in
Table S2. All plasmids were sequenced for confirmation. Further
information about these plasmids can be obtained upon request.

PCR Reactions. RNAs on the beads were extracted by conventional
phenol-chloroform extraction. cDNA was obtained through the
GoScript Reverse Transcription System (TaKaRa). PCR was per-
formedwith a LATaq system (TaKaRa) on a thermocycler (Thermo
Scientific). For qRT-PCR, total RNA was extracted from cells using
TRIzol reagent (Invitrogen) with additional procedures. cDNA for
qRT-PCRwas synthesized from total RNA by the GoScript Reverse
Transcription System (Promega) according to the supplied protocol
using random hexamer primer oligo dT or gene-specific primers.
qPCRwas performed with theGo Taq qPCRmaster mix (Promega)
on the PikoReal Real-Time PCR System (Thermo Scientific)
according to standard procedures.

Protein Expression and Purification. The proteins were expressed in
Escherichia coli BL21(DE3) cells induced by 0.8 mM IPTG for 4 h
at 37 °C in LB medium. After cell lysis and centrifugation, the
protein was affinity purified with the standard protocol with a High
Affinity Ni-NTA Resin column (Genscript). Briefly, the cell lysate
was loaded slowly onto the column and washed three times with
wash buffer (50 mM NaH2PO4, 200 mM NaCl, 2 mM imidazole,
pH 8.0). p53R175H orWT p53 was then eluted by an elution buffer
(50 mM NaH2PO4, 300 mM NaCl, 500 mM imidazole, pH 8.0).
Eluted proteins were concentrated by the superfilters and stored
with 20% (vol/vol) glycerol in –80 °C.

Cell Culture and Transfection. H1299 cells and H1299-p53R175H
cells were cultured in RPMI medium 1640 (HyClone) with
10% (vol/vol) FBS. HEK293T and HeLa cells were cultured in
DMEM(HyClone) with 10%FBS.All cells were cultured at 37 °C in
a humidified 5% (vol/vol) CO2 incubator. Transfection was performed

using Lipofectamine 2000 (Invitrogen) according to the manu-
facturer’s instructions.

Gel Shift Assay.We incubated 1 μg RNA and 500 ng protein at 4 °C
while shaking in binding buffer (20 mM Tris∙HCl, pH 8.0, 15 mM
NaCl, 2.5 mMMgCl2, 1% Tween-20). Samples were taken out after
2 h of incubation and loaded with BlueJuice gel loading buffer
[65% (wt/vol) sucrose, 10 mM Tris∙HCl pH 7.5, 10 mM EDTA,
0.3% (wt/vol) Bromophenol Blue] in 200 V for 20 min in 5% (wt/vol)
native PAGE. Gels were then stained with Gelred for 10 min before
UV imaging.

Cell Proliferation Assay. Cell viability was measured with the MTT
Cell Proliferation and Cytotoxicity Detection Kit (Keygentec)
according to the manufacturer’s recommendations. Cells were
trypsinized and dispensed in 96-well plates at a density of 2 × 103
cells per well. For plasmid treatment, cells were transfected with
either p53R175H-APT or scramble control (standard final con-
centration of 1.6 μg/mL) in 96-well plates with Lipofectamine 2000
according to the manufacturer’s protocols. For nanoparticle treat-
ment, nanoparticles (200 nM) coupled with either p53R175H-APT
or scramble control (200 nM of nanoparticles contain 0.4 μg of
RNA; this is the same for all of the steps that used nanoparticles)
were added into the wells in 96-well plates. For both HEK293T and
R273H cells, the tested concentrations of nanoparticles were
100 nM, 200 nM, or 400 nM per well. Certain hours (indicated in
the corresponding figures) after treatment, MTT reagents were
added. Four hours later, the supernatant was removed and DMSO
was added to dissolve the blue precipitates. The amount of live cells
was determined by the OD value of each well, which was measured
through a plate reader (MultiSkan Go, Thermo Scientific).

Clonogenic Assay. H1299-p53R175H cells were transfected with
either p53R175H-APT or scramble control plasmid in 6-cm culture
dishes with the standard protocol, and at 48 h posttransfection, cells
were trypsinized and plated in triplicate into six-well cell culture
dishes (500 cells per well) from either type of transfected cell. The
dishes were incubated at 37 °C in a 5% CO2 atmosphere for 12 d,
with periodical changing of the media every 3 d. The cells were
washed twice with PBS, and colonies were fixed with 37% (wt/vol)
formaldehyde at room temperature for 10 min and stained with
0.1% crystal violet for 30 min. Then, the crystal violet was carefully
removed, and the wells were rinsed with tap water until the back-
ground was minimized.

Soft Agar Assay. Soft agar plates were prepared using six-well cell
culture dishes. Three millimeters of 0.5% Noble agar containing
RPMI medium and 10% FBS were poured into each well to form
a base. A total of 2,000 transfected cells, either with p53R175H-
APT or scramble control plasmid, 48 h posttransfection, were
diluted in 1 mL RPMI medium and then further diluted in 0.7%
Noble agar to give a final agar concentration of 0.35%. The cell
mixture was poured on the top of the hardened agar base and
allowed to solidify. We added 1mLRPMImedium after 10min of
incubation at room temperature. The dishes were incubated at
37 °C in a 5% CO2 atmosphere for 12 d, with periodical changing
of the media after 3 d, before the foci were counted.

Transwell Assay. Matrigel suspension was diluted 1:8 in RPMI
serum-free media, and 60 μL of aliquots were used to coat transwell
chambers and allowed to dry overnight. H1299-p53R175H cells
were transfected with either p53R175H-APT or scramble control
plasmid for 48 h in 6-cm cell culture dishes. Then, the cells were
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trypsinized and resuspended in 0.2% BSA containing media. The
number of the cells was counted, and 5 × 104 cells were seeded
on top of the Matrigel matrix. RPMI complete media was added
to the lower chamber, and plates were incubated at 37 °C in a 5%
CO2 atmosphere for 36 h. Filters were fixed with 100% ethanol
for 30 min and stained with 0.1% crystal violet for 10 min. After
three washes with PBS, the contents of the upper membrane
surface were removed with a cotton swab dipped in 1×PBS. The
chambers were mounted on microscope slides and examined by
light microscopy.

Scratch Assay.H1299-p53R175H cells were transfected either with
p53R175H-APT or scramble control plasmid. When the con-
fluency of the cells reached more than 80%, a sterile pipette tip
(p200) was used to create a scratch across the cell layer. Each well
was washed once with PBS and then replaced with RPMI media.
Immediately following, the width of the scratch was measured at
six specific points using a light microscope. Cells were incubated
at 37 °C, and scratch width was observed periodically for 12 h.

FACS Analysis of Apoptotic Cells. Apoptotic cells were measured by
the Annexin V-FITC apoptosis detection kit (Vazyme) according to
the manufacturer’s instructions. Cells were trypsinized and dis-
pensed in 6-cm plates. For plasmid treatment, cells were transfected
with either p53R175H-APT or scramble control in 6-cm plates with
Lipofectamine 2000 according to the manufacturer’s protocols. The
standard amount of plasmid for each plate is 1.6 μg/mL. For nano-
particle treatment, nanoparticles coupled with either p53R175H-
APT or scramble control RNA were added directly to the wells in
96-well plates. For p53R175H-H1299 stable cells, the concentra-
tions of nanoparticles were 50 nM, 100 nM, and 200 nM. For both
HEK293T and R273H cells, the concentrations of nanoparticles
were 100 nM, 200 nM, and 400 nM. Briefly, certain hours (indi-
cated in the corresponding figures) after the treatment, cells were
trypsinized and washed twice with cold PBS followed by counting.
We collected 300,000 cells and stained them with Annexin V-FITC
and PI for 10 min at room temperature. Treated samples were
analyzed by flow cytometry using a FACS Calibur (BD Bio-
sciences). Data were analyzed by FlowJo software. For p53R175H-
H1299 stable cell death detection by time points, cells were tryp-
sinized and subjected to apoptosis detection certain hours (indicated
in the corresponding figures) after the transfection. Treated samples
were analyzed by flow cytometry using a FACS Calibur (BD Bio-
sciences). Data were analyzed by FlowJo software.

ChIP Assay. About 107 cells were fixed on plates with 1% formal-
dehyde for 10 min at room temperature. Cross-linking was then
quenched with 0.125 M glycine for 5 min, and the cells were pel-
leted at 800 g. Cells were resuspended in 1 mL ChIP buffer (50 mM
Hepes-KOH pH 7.5, 140 mMNaCl, 1 mM EDTA pH 8, 1% Triton
X-100, 0.1% SDS) containing complete protease inhibitor mixture
(Roche) and incubated for 10 min on ice. Cell lysates were soni-
cated to obtain up to 500 bp of DNA fragments. We saved a 100-μL
sample of supernatant as the input. The rest was subjected to im-
munoprecipitation procedures with p53 antibody (Cell Signaling
Technology, cat. no. 2524S). The immunoprecipitated samples were
washed with the following wash steps: low-salt wash buffer (0.1%
SDS, 1% Triton X-100, 2 mM EDTA, 20 mM Tris∙HCl pH 8.0,
150 mMNaCl), high-salt wash buffer (0.1% SDS, 1% Triton X-100,
2 mM EDTA, 20 mM Tris∙HCl pH 8.0, 500 mM NaCl), and LiCl
buffer (0.25 M LiCl, 1% Nonidet P-40, 1 mM EDTA, 10 mM
Tris∙HCl pH 8.0). The immune complexes were eluted in 1%
(wt/vol) SDS and 50 mM NaHCO3 and cross-link reversed for 6 h
at 65 °C. Samples were digested with proteinase K for 1 h at 45 °C,
and the DNA was extracted with Cycle-Pure Kit (Omega). Purified
DNA was used as a template for the real-time qPCR for the de-
tection of the enriched genomic DNA region. The oligos used are
shown in Table S2.

Tumor Xenografts and Drug Delivery. BALB/c female nude mice
were inoculated s.c. with H1299-p53R175H cells (5 × 106).
Treatment with the scramble control- and p53R175H-APT–
coated nanoparticles started 5 d after inoculation, when the tumor
became palpable and measurable. A group of mice (n = 7) was
injected at the tumor with nanoparticle-capsulated p53R175H-APT
(10 μg of coated RNA per tumor), whereas the other group of mice
(n = 6) was used as a control with the same procedure (10 μg of
scramble control per tumor). For the i.v. injection of the BALB/c
nude mice, nanoparticles were administered from the tail vein.
Treatment with the scramble control and p53R175H-APT RNA
started 7 d after inoculation, when the tumor became palpable and
measurable. A group of mice (n = 7) was injected with nano-
particle-capsulated p53R175H-APT (20 μg per mice), whereas the
other group of mice (n = 6) was used as the control with the same
procedure (20 μg of scramble control per mice) (28).

In Vivo Fluorescent Imaging. After the last measurement of the
tumors, mice were killed and subjected to in vivo fluorescent
image acquisition, which was performed on a Xenogen IVIS
Lumina System (Caliper Life Sciences). Results were analyzed
using Living Image 3.1 software (Caliper Life Sciences).

Slide Preparation and TUNEL Staining. Tumors were fixed with
10% (wt/vol) formalin and proceeded to paraffin section prepa-
rations Then, the slides were stained with the TUNEL BrightRed
Apoptosis Detection Kit (Vazyme, China). The above staining was
performed according to the standard protocols. Images were taken
through confocal microscopy (Leica SP5).

Animal Care. Female BALB/c nude mice (5 wk old) were obtained
from Shanghai SLAC Laboratory Animal Co., Ltd. Upon arrival,
mice were housed in groups of three and were given 1 wk to
habituate before the start of the experiment. Tumor measure-
ments were taken twice a week. All mice used in this study were
treated in accordance with the National Institutes of Health
Guide for the Care and Use of Laboratory Animals (59), and
protocols were approved by the Institutional Animal Care and
Use Committee at The University of Science and Technology of
China (USTCACUC1401008 and USTCACUC1401010).

Generation of a Stable Cell Line.H1299 cells were transfected with a
pIRES2-ZsGreen1-p53R175H eukaryotic expression plasmid
containing neomycin resistance. G418 (400 μg/mL) was added for
the cell screening. Cell colonies with green fluorescence were
picked with cloning cylinders and split into 24-well plates. Iso-
lated clones were then cultured and expanded.

In Vitro Synthesis of RNA. To generate an appropriate template for
in vitro transcription, a PCR product was amplified from the
pLKO.1-APT plasmid with the corresponding primer pairs, which
contained the T7 promoter. p53R175H-APT was made by in vitro
transcription with T7 RNA polymerase (Thermo Scientific) using
the above PCR products as a template. Scramble control was
synthesized with the same method. RNAs were extracted by
phenol-chloroformmethod. The quality of the RNAs was verified
by the ratio of A260/280. RNA was stored in –80 °C.

Measurement of Tumor Growth. Tumor sizes were measured by a
digital micrometer caliper. Volumes were calculated by using the
equation V (in mm3) = aXb2/2, where a is the largest diameter
and b is the perpendicular diameter.

Western Blots.ForWestern blots, whole-cell lysates and IPmix were
separated on SDS/PAGE gels and then transferred to nitrocellu-
lose membranes (PALLCorporation). Membranes were processed
following the ECL Western blotting protocol (GE Healthcare).
These antibodies were used in Western blots: anti-p53 (Ab-46)
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(SAB, cat. no. 21090), anti-Cleaved Caspase 3 (Immunoway, cat.
no. YC0006), and anti-ACTB (SAB, cat. no. 21338), with the
recommended concentration for Western blots. Images were
taken with the ImageQuant LAS4000 Biomolecular Imager (GE
Healthcare).

Immunostaining. For immunostaining, slides with the corresponding
cells were incubated with antibody against p53 (PAb1620, Abcam,
cat. no. ab16776) with a final concentration of 20 μg/mL followed

with incubation with Alexa Fluor546-labeled secondary antibody
(Abcam, cat. no. ab150074). Images were taken through confocal
microscopy (Leica SP5).

Statistical Analysis. The values reported in the graphs represent
the average of three independent experiments, with error
bars showing SD. After analysis of variance by F test, the
statistical significance and P value were calculated by Stu-
dent’s t test.

Fig. S1. Characterizing the RNA aptamers. (A) Gel image of the RNA pool in vitro transcribed from the DNA library. (B) Relative ratio of reading from
p53R175H- and WT p53-coated wells for each individual RNA aptamer selected from round 3. (C) Relative ratio of reading from p53R175H- and WT p53-coated
wells for each individual RNA aptamer selected from round 4. (D) Gel image of the p53R175H-APT and the scramble control RNA in vitro transcribed.
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Fig. S2. p53R175H-APT had no effect on HeLa cells. (A) Gross appearance of HeLa cells transfected with p53R175H-APT along with the scramble control.
(B, Upper) No significant effect on cell growth and cell death with a higher concentration of transfected p53R175H-APT plasmid in HEK293T (a p53 WT cell
line). (Lower) No significant effect on cell growth and cell death with various concentrations of transfected p53R175H-APT plasmid in HeLa (a p53 WT cell line).
At a very high concentration of 16 μg/mL (10 times higher than the effective concentration of p53R175H-APT plasmid in H1299-p53R175H cells), p53R175H-APT
plasmid somehow showed a significant effect on cell growth in HeLa. Cell growth and apoptosis were measured with MTT assays and FACS, respectively.
(C) p53 RIP followed with qPCR for p53R175H-APT and the scramble control RNA. 7SL was examined as an irrelevant noncoding RNA as an assessment of
nonspecific binding. All data were from three repeats. Error bars represent SD. ns, difference between groups of data are not significant. P values were
determined with two-tailed Student’s t test.
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Fig. S3. Effects of p53R175H-APT on H1299-p53R175H cells. (A) FACS (apoptosis assay) at 1× concentration (1.6 μg/mL, confirmed effective concentration of
the plasmid) after 24, 36, 48, and 60 h of transfection. (B) Cell growth and cell death with various concentrations of transfected p53R175H-APT plasmid in
H1299-p53R175H cells. Lower concentrations had no significant effect compared with the effective concentration (1.6 μg/mL). The effect of p53R175H-APT
plasmid on apoptosis of H1299-p53R175H cells does not seem dosage-dependent, but rather with a threshold at 16 μg/mL, it had a similar effect compared to
1.6 μg/mL. Cell growth and apoptosis were measured with MTT assays and FACS, respectively. (C) Cell death with various concentrations of nanoparticles with
enclosed p53R175H-APT RNA in H1299-p53R175H cells. Lower concentrations had no significant effect compared with the effective concentration of 200 nM.

Legend continued on following page
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Apoptosis was measured with FACS. (D and E) Western blot results of p53R175H from RIP assay shown in Fig. 3H to demonstrate efficient RIP pull-down of
p53R175H protein. (F) Western blots of p53R175H from ChIP assay shown in Fig. 3J to demonstrate efficient ChIP pull-down of p53R175H protein. (G) RIP with a
p53 fragment of 150 amino acids with the p53R175H mutation in the middle. This mutated part of p53 seems to interact with p53R175H-APT expressed in cells,
although with less ability compared with the full mutant protein (Fig. 3H). (H) The PCR regions corresponding to the known binding sites of p53 for each of the
genes examined in Fig. 3J are shown. All data were from three repeats. Error bars represent SD. ns, difference between groups of data are not significant. *P <
0.05; **P < 0.01; ***P < 0.001. P values were determined with a two-tailed Student’s t test.

Fig. S4. i.v.-administrated p53R175H-APT nanoparticles inhibited tumor growth. (A) Mice and tumor dissected out from the p53R175H-APT– and the scramble
control-treated groups. (B) TUNEL staining of tumor sections of p53R175H-APT– and the scramble control-treated groups.
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Table S1. Aptamer sequences from SELEX rounds 3 and 4

SELEX round Sequence

Round 3
1 TGTAGGTGGCATCAAGTCCAGATA
2 CCGCCCAGGAAGTACCGTACCATTG
3 GTTAGTGCTCGGCAAGTCAAGAGTCGTCTGGTGT
4 CCTCTAGAATCGGCAAATCGTTGT
5 TTGGAAATAAAATCGGACGTGAAGG
6 AACATGTCAAGCAACAGGGGTGGAC
7 AGGCCGGACCAGGGTCGTCAACGGA
8 TGTAGGGTCTAAACCAGGCGGATGT
9 TCACGGCTAGATGACAAGCCTAACC
10 GGGCAGGACGGCTATGCGCGAACTC
11 TAAGAGAAAGGAGGTTCGGATGGGC
12 CTCTCCTGGAAGTACCGTACCATTG
13 GGCGTTGGGAGCGAATTCCGTGGTGCGGTTGGTTG
14 GCCTGTCCTAGAAAAATGGATGCTG
15 AAGATCGCACAGGAATTTTACGCGC
16 CACGGCCAAACTAGGAGGGCATAGT
17 TGTAGTGGCAACTGAGTGGGGCGAG
18 GCATAGGGGAAGTACCGTACCATTG
19 CGAAAGGTCGACACCTGGGGCTCTC
20 AACGGATCCACATTGTTAAGGAT
21 GAATTGAAATAGATGATGCGAGC
22 CATCAAAGATCGGAGGTGAAGGGT

Round 4
1 AACGCCTCATCCTGGGGAGTTTGG
2 AGAGGAGCGGACGAAGCTTGGGTGT
3 GGAACCTGCGAACCTGACGGGGTAC
4 TGATCTTAGGGATCAAGTTGGGAGC
5 AGATACCCAACTACCTAGTTGGGAC
6 ACGCGTGGTAACAAACCGGGGGGG
7 AGGGGCGAGGCGGGCCCACCGGTCG
8 GTGACAAGCAGGAACGTAATAGGTG
9 GTGACAAGCAGGAACGTAATAGGTG
10 AGATACCCAACTACCTAGTTGGGAC
11 CGGGCGGGGGACAATAGGACTGGGG
12 ACGAGCATGTAGGTAACTACAAGCC
13 ATAATGGGGAATGATAAAACTAGCG
14 GGTGTATCCTCGATGGGAAGTACCGTACCATTG
15 TCAACGTAATTCGGGGGTGTG
16 CAGTAGAACAAAAGGAGACTCGCCC
17 AAAATGGAAAAACAGAACCATATGG
18 TAGCGAAGTCTTGGGGTTTACGCGC
19 AGATGTGTAGTAGCACAGTAGGCCC
20 CGTTGGTCCCGGTACTTCTAGGGC
21 CCTTTGGATGCAACTTGGGGGACAG
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Table S2. Oligos used in this study

Oligo name Sequence, 5′–3′ Purpose Amplicon

lib-F1 TAATACGACTCACTATAGCAATGGTACGGTACTTCC In vitro transcription for p53R175H-APT and scramble control 82
lib-R1 CAAAGTAGCGTGCACTTTTG
P53-PET28-F CGGGATCCATGGAGGAGCCGCAGTCAGAT Plasmid construction for WT p53 and p53R175H 1,182
P53-PET28-R CGGAATTCTCAGTCTGAGTCAGGCCCTTCT
apt-F GCAATGGTACGGTACTTCC qPCR for p53R175H-APT and scramble control 65
apt-R TCAAAGTAGCGTGCACTTTTG
p53-ZsGreen-F GGGAATTCCACTGCCATGGAGGAGCCGCA Plasmid construction for p53R175H 1,182
p53-ZsGreen-R GGGGATCCGAGAATGTCAGTCTGAGTCAG
apt-pLKO-F GCACCGGTGCAATGGTACGGTACTTC Plasmid construction for p53R175H-APT and scramble control 65
apt-pLKO-R CCTTAAGGTTTTTTCAAAGTAGCG
CDKN1A-F AGAAAGAAGCCTGTCCTCCC qPCR for p21promoter 105
CDKN1A-R AATTACTGACATCTCAGGCT
PLK2-F GAAATAAGAAACCCCACTCC qPCR for PLK2 promoter 101
PLK2-R AATACTATCTTTAGCTAAAC
FAS-F AAGCTTTAGGGTCGCTGGA qPCR for FAS promoter 154
FAS-R TTCTGAAGGCTGCAGGCTCT
BAX-F TAATCCCAGCGCTTTGGAAG qPCR for BAX promoter 102
BAX-R TGCAGAGACCTGGATCTAGC
Maspin1-F CCGTACGCATGTCTGTACGTATG qPCR for MASPIN1 promoter 101
Maspin1-R GGCTGAAGTTACTGTTGTCTGC
Serpine1-F TTACACACGTACACACACAGA qPCR for SERPINE1 promoter 101
Serpine1-R TCTGAACAGCCAGCGGGTC
TIGAR-F TTCTTCACAAGGACACACG qPCR for TIGAR promoter 106
TIGAR-R CTTCAGAGATTTTCAAGGG
NOXA-F AGTAATTTCGGGGCCGAGC qPCR for NOXA promoter 102
NOXA-R GGGGAAGTACCCCGCTGAG
PUMA-F AAACCCCCGGCGCGGAGGTA qPCR for PUMA promoter 99
PUMA-R TAGCGTCACGCGGGGGCGG
MDM2-F TAGTCTGGGCGGGATTGGG qPCR for MDM2 promoter 90
MDM2-R GCAGTTTCGGAACGTGTCT
TUB-F TGTCTTTCCCCTAGGGTCCAT qPCR for Tubulin promoter 102
TUB-R GGCAGGGTCGATTTCATGTT
7SL-F TTGAGTCCAGGAGTTCTG qPCR for 7SL promoter 116
7SL-R TCCTTAGGCAACCTGGTGGT

Chen et al. www.pnas.org/cgi/content/short/1502159112 8 of 8

www.pnas.org/cgi/content/short/1502159112

