SUPPLEMENTAL DATA

SUPPLEMENTAL EXPERIMENTAL PROCEDURES
Cardiomyocyte isolation and culture. All experimental procedures complied with the liies of the
Italian National Institutes of Health and with ti&uide for the Care and Use of Laboratory Animals
published by the US National Institutes of HealtiH Publication No. 85-23, revised 1996) and were
approved by the Institutional Animal Care and Usen@ittee. Neonatal cardiomyocytes were isolatechfro
1-2-days-old SWISS CD1 mice as previously descrifigd Briefly, hearts were dissected, minced and
trypsinized. After 2 pre-plating steps (30 min éatchremove fibroblasts from the preparation, tbguftant
cell suspension was plated in 35-mm culture digdweged with fibronectin (20 pg/mL, F895 Sigma) in
MEM containing 10% FBS. To minimize the number ekidual proliferating cardiomyocytes and of
contaminating fibroblasts, cell cultures were adtlin the presence 20 uM cytospw®-arabinofuranoside
(AraC, C1768 Sigma) for 48h. After a 3 day recoviimye in AraC-free medium neonatal cardiomyocytes
were transfected.
Left ventricular cardiomyocytes from 8-12 week-0dstar rats (250 to 350 g) were isolated as desdrib
before (2,3). Briefly, adult hearts were rapidlycesed and retrogradely perfused through the adsta a
previously described (4,5). Briefly, After mechaaliclissection of the left ventricle, adult cardiamuytes
were cultured on laminin ( 10 pg/mL, L2020 Sigmagted dishes (3). Cells were cultured for 1 day in
standard free-serum medium (DMEM, 25mM HEPES, 5maMtrihe, 5mM creatine, 2mM L-carnitine, 20
U/mL insulin (Sigma), 0.2% BSA, penicillin (100 ULy and streptomycin (100 pg/mL)). Then,
cardiomyocytes were transfected and fresh mediumh@wt BSA containing 2mM L-glutamine) was added
every 3 days.
RNA interference and cardiomyocyte transfection. Both neonatal and adult cardiomyocytes were tratefe
with HiPerfect transfection reagent (QIAGEN) conxgld with small interfering RNAs (SiRNAs,
Dharmacon). Specifically, HiPerfect and 5nM siRNAre used, as previously described (6). The follgwin
siGenome duplexes and SMART pool reagents were fmseaiouse cells: CDKN1A (p21 D-058636-03-
0005), CDKN1B (p27 D-040178-01-0005) and CDKN1C A{pBouse M-062494-01-005). The following

reagents were used for rat: CDKN1A (p21 rat M-02t88-0010), CDKN1B (p27 rat M-090938-00-0010)



and CDKN1C (p57 rat M-098880-00-0010). The siCONTRnN-targeting siRNA (D-001210-02-05) was
used as a control for both mouse and rat cells.

Western Blotting.

Western blotting was performed as previously desdri(7). Briefly, cells were lysed in 2x Laemmliftau

and boiled for 5 minutes. Equal amounts of proteiese separated by SDS-PAGE and transferred to
nitrocellulose by standard procedures. Proteinsintdérest were detected with the following specific
antibodies: rabbit polyclonal anti-p21 (c-19; Sa@az ), rabbit polyclonal anti-p27 (c-19; Santaugy
rabbit polyclonal anti-p57 (H-91-sc8298; Santa §ruzonoclonal anti-Human Retinoblastoma Protein) (Rb
(554136; Pharmigen), rabbit polyclonal anti-Retilasboma Protein (Rb) {pT826}phosphospecific antipod
(44- 576G,; Biosurce), monoclonal anti-Troponin TLT3) (sc 20025; Santa Cruz);actinin (sarcomeric)
(EA-53; Sigma), and ant-tubulin (Ab-1; Oncogene Research Prodouct). Memésawere stained with
Red Ponceau (Sigma) to assess equal protein loadohgven transfer.

Indirect immunofluorescence staining and BrdU assay. Immunofluorescence stainings were performed as
previously described (8). Briefly, cardiomyocyteserer fixed with 4% paraformaldehyde and
immunofluorescences were performed using followargibodies: permeabilized with 0.2% Triton X-
100/PBS for 10 min. Samples were blocked with 5%ABS 0.1% Triton X-100/PBS for 15 min and
incubated with the following primary antibodiestiadwuroraB (AIM-1; BD transduction laboratories)ta
phospho-Histone-H3 (Serl10) (RR002; Upstate), ardi-B(ab1893; Abcam), antiH2AX antibody (clone
JBW301; Upstate Biotechnology, Lake Placid, NY),nmconal anti-troponin T-C (CT3) (sc 20025; Santa
Cruz), and ant@-actinin (sarcomeric) (EA-53; Sigma). Cells wereerthwashed and incubated with
secondary antibodies/PBS for 45 min. Secondarybadiies are: Polyclonal Rabbit anti-mouse /FITC
(FO232; 1:100; DAKO), Texas Red anti-mouse 1gG (H«I1-2000; 1:100; VECTOR), and Rabbit
polyclonal to Sheep IgG (H+L)/ FITC (ab 6743; 1:1@bcam). Cells were counter-stained with Hoechst
33342 (Sigma-Aldrich). The same number of optieellds was counted for each sample, totalling 70-200
neonatal cardiomyocytes/sample and 50-100 adutiarayocytes/sample. In order to compare the resilts
different experiments, data were expressed as %obfrol. Images were acquired by a fluorescence

microscope (Axioplan2; Carl Zeiss). Images werdyamea by IAS-software (Delta System), processed and



overlayed using Adobe Photoshop CS2 (Adobe). Gedise counted by two blinded readers obtaining
similar results.

Apoptosis assay. Apoptosis was assessed by measuring the amountaylasmic nucleosomes generated
during the apoptotic fragmentation of cellular D Cell Death Detection Elisa (Roche), accordinghi®
manufacturer instructions.

In brief, cardiomyocytes were fixed with 4% paraf@dehyde for 10 min at room temperature and
permeabilized for 2 min with 0.1% Triton X-100 indum citrate. Samples were then rinsed with PB& an
incubated in the TUNEL reaction mix according t@ tmanufacturer’s instructions (Roche). Cells were

counterstained with Hoechst 33342 before analysisgaantification.

REFERENCE

1. Orlandi, A., Pagani, F., Avitabile, D., Bonan@, Scambia, G., Vigna, E., Grassi, F.,
Eusebi, F., Fucile, S., Pesce, M., and Capogrivkst. (2008)Am J Physiol Heart Circ
Physiol 294, H1541-1549

2. Engel, F. B., Hauck, L., Boehm, M., Nabel, E, Gietz, R., and von Harsdorf, R. (2003)
Mol Cell Biol 23, 555-565

3. Engel, F. B., Hsieh, P. C., Lee, R. T., and KegtM. T. (2006)Proc Natl Acad Sci U SA
103, 15546-15551

4. Engel, F. B., Schebesta, M., Duong, M. T., Lu,R®en, S., Madwed, J. B., Jiang, H., Wang,
Y., and Keating, M. T. (2005}enes Dev 19, 1175-1187

5. Lakatta, E. G. (200@lin Geriatr Med 16, 419-444

6. Pajalunga, D., Mazzola, A., Salzano, A. M., Bjf&1. G., De Luca, G., and Crescenzi, M.
(2007)J Cell Biol 176, 807-818

7. Zaccagnini, G., Martelli, F., Fasanaro, P., MdaggeA., Gaetano, C., Di Carlo, A., Biglioli,
P., Giorgio, M., Martin-Padura, I., Pelicci, P. @nd Capogrossi, M. C. (2008)rculation
109, 2917-2923

8. Zaccagnini, G., Martelli, F., Magenta, A., Camj C., Fasanaro, P., Nicoletti, C., Biglioli,
P., Pelicci, P. G., and Capogrossi, M. C. (2QDBjol Chem 282, 31453-31459

SUPPLEMENTAL FIGURE LEGENDS

Fig.S1 Neonatal cardiomyocyte characterization. A) AfteaC treatmentcell cultures were allowed to
recover in AraC-free medium for 3 days and assdyemnmunofluorescence for the expression of
the cardiac specific markesssarcomeric actinin and troponin T. Nuclei wererstd usingHoechst
33342 (blue).Representative overlays showing that cardiomyacyisplayed the characteristic
pattern of expression for both troponin T (greendl a-sarcomeric actinin (redfCalibration bar=

30um. B) Representative western blotting showirgarcomeric actinin and troponin T expression in



whole cell extracts derived from neonatal cardioayye cultures. NIH-3T3 fibroblasts were used
as negative control. Tubulishows equal loading in each larfé) Neonatal cardiomyocytes cultures
were assayed far-sarcomeric actinin and nuclei were detected bydHse33342 staining. Then,
a-sarcomeric actinin/Hoechs-double positive cardiooyyes and o-sarcomeric actinin-
negative/Hoechst positive cells were counted aedehative proportions were calculated. The bar
graph shows that the contamination of non-cardiaygcells (fibroblasts), was below 134
20; *p<0.0005) D) Differentiation marker expression in cardioraytes and in NIH-3T3 fibroblast
cultures was analyzed by gPCR. The mRNA levelsaodiac-muscle-actin 1 (Actcl) and cardiac-
muscle a-myosin (Myh6), two cardiac markers, and of vimentthat is highly expressed in
fibroblasts, were assayed. The bar graph showsAbtttl and Myh6 were highly expressed in
cardiomyocytes cultures and undetectable in filasts{n=10; *p<10?). Reciprocally, vimentin was
detected only in fibroblas{s=10; p*<10™).

Fig.S2 Adult rat cardiomyocyte characterization. Cellteres wereassayed by immunofluorescence for
the expression of the cardiac specific markesarcomeric actinin and nuclei were stained using
Hoechst 33342 (bluep) Representative overlay showing that adult cardicytes displayed the
characteristic rod shape and the expected patterexgression ofa-sarcomeric actinin (red).
Calibration bar= 30um. Bl-sarcomeric actinin/Hoechs-double positive cardiooyyes anda-
sarcomeric actinin-negative/Hoechst positive ce#se counted and the relative proportions were
calculated. The bar graph shows that the contarmatf non-cardiomyocyte cells (fibroblasts),
was below 2%(n= 20; *p<0.0005) C) Differentiation marker expression in cardiorayt®s and in
RAT1 fibroblast cultures was analyzed by gPCR. mRNA levels of cardiac-muscle-actin 1
(Actcl) and cardiac-musctemyosin (Myh6), two cardiac markers, and of vimenthat is highly
expressed in fibroblasts, were assayed. The bahgshows that Actcl and Myh6 were highly
expressed in cardiomyocytes cultures and undetecialfibroblasts(n=10; *p<10°). Reciprocally,

vimentin was detected only in fibroblagts10; p*<10').

Fig.S3 p21 and p27 knock-down did not increase cardiaytm apoptosis and micronucleatiof)
Neonatal cardiomyocytes were transfected with pRILER27 or control sSiRNA. Then, cells were fixeatt

and 6 days after transfection and apoptosis cellhdeas assayed by TUNEL assay. The bar graph shows
percentage of TUNEL positive cells. Differences maoe¢ statistically significant (n= 4). B) and C) &ietal
cardiomyocytes were transfected with p21 and p2€amtrol siRNA. BrdU was added at the time of

transfection to label all cells that underwent DN#@plication in the following 2 days. Then, BrdU



incorporating cells were detected by immunofluoeese using a FITC-conjugated specific antibody lavhi
cardiomyocytes were stained using a texas red-gatgd antibody ta-sarcomeric actinin. Micronuclei
identity was confirmed by Hoechst 33342 (blue)rétaj. B) Bar graph showing the percentage of BrdU
positive cardiomyocytes displaying overt micronatien. Differences are not statistically significa@)
Representativa-sarcomeric actinin/Hoechst (top panel) angarcomeric actinin/BrdU overlays are shown.
Calibration bar= 30um.

Fig.S4 CKI knock-down did not increase DNA damage in megal cardiomyocytes. Neonatal
cardiomyocytes were transfected with p2land p2RA®RIn the presence or absence of p57 siRNA or with
control siRNA. BrdU was added at the time of treesbn and was constantly present throughout the ti
course to monitor all cells that underwent DNA region. Then, BrdU incorporating cells were detelchy
immunofluorescence using a FITC-conjugated speaiffitbody, whileyH2AX was detected using a texas
red-conjugated antibody. Nuclei were stained ugtiaggchst 33342 (blue). A) The bar graph shows the
percentage ofH2AX positive cells. Differences are not statistigaignificant (n= 4). B) Bar graph showing
the percentage gH2AX negative cells among BrdU positive cardiomytesy(n=4; *p<0.0001; #p<0.002).
Fig.S5 Upon p21 and p27 knock-down, only p57 was indudégbnatal cardiomyocytes were transfected
with p21 and p27 siRNAs. RNA was extracted 2, 4 days after transfection and the levels of thécatdd
CKils were measured. The bar graph shows that @¥5,p18 and p19 were not affected significantlyilevh
p57 was induced over time and peaked at 6 daystedtesfection (n= 6; *p< 0.001).

Fig.S6: hTERT expression increases cell proliferation &mdU incorporation induced by CKI RNAI in
neonatal but not in adult cardiomyocytes. Neonatal adult cardiomyocytes were infected with Ad-hTER
or Ad-LacZ and, 8 hours later, cells were trangfdcivith p21, p27, and p57 or control siRNAs.
Cardiomyocytes were stained tysarcomeric actinin and Hoechst 33342, and coudtg8ar graph shows
that hTERT overexpression further up-regulatesioargocyte increase induced by CKI knock-down at the
indicated time points (n=5; *p<0.001), while Chad no significant effect on adult cardiomyocytesarted

at day 10 (n=3; ns= not significant). B)Two, 4,6days after transfection, neonatal cardiomyocwtes:
pulse labeled with BrdU for 8 hrs, staineddygarcomeric actinin and Hoechst 33342, and coufited.bar
graph shows that hTERT over-expression further agpdates cardiomyocyte increase induced by CKI

knock-down at indicated time points (n=5; #p<0.D%)Nine days after transfection, adult cardiomyesyt



were pulse labeled with BrdU for 24 hrs, stainedxbgarcomeric actinin and Hoechst 33342, and counted.

The bar graph shows that hTERT over-expressiorad ho significant effect on adult cardiomyocytes

counted (n=3; ns= not significant).

TABLE S1. Percentage of adult cardiomyocytes displayin@,19r >2 nuclei for cells following siRNA

transfection (n=3).

MONONUCLEATED |p BINUCLEATED >2 NUCLEI
Control SsRNA 1.7+£0.2 97.3+0.3 09+0.3
p21/p27 sSiRNA 0.8+0.3 0.039 944+1.4 ns 4.7+1.1 0.016
p21/p27/p57 SRNA | 0.8 £ 0.2 0.019 94.6+£0.8 ns 46+0.6 0.00p
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FIGURE S3
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FIGURE $4
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FIGURE S5
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FIGURE S6
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