miRNA and cardiomyocyte proliferation

Supplementary methods
Time-lapse videos

Adult Cardiomyocytes isolated from 8-12 weeks old rats and plated in 24 well-plates, transfected with
either cel-miR-67 or miR-1825 were imaged for 20 hours with an image every 15 minutes. EVOS FL Auto
Cell Imaging System (ThermoFisher Scientific) with an EVOS Onstage Incubator was used to keep cells
in a regulated environment (37°C, 5% CO,, Humidity). Bright field images were acquired at 20 x
magnification.

Isolation of adult rat ventricular cardiomyocytes

Hearts were extracted from anesthetized rats and perfused using Krebs-Hanseleit bicarbonate (KHB)
buffer. At time 10 min, 12.5 pl of 0.1 CaCl, was added to the circulation buffer solution. At time 15 min,
25 pl of 0.1 M CaCl, was added to make final concentration of 0.1 mM. Heart was then minced in KHB
and filtered using a nylon mesh. Cells were then spun at ~300 rpm for 3 min at RT. Next, cells were re-
suspended in solution containing 10% bovine serum albumin (BSA; sigma) in 1:1 ratio with KHB. 0.1 M
CaCl, was added at 5 min intervals (3 times; 50 ul, 75 pl, and 100 yl) to achieve a final concentration of
1 mM [1].

Cells were then separated by sedimentation and re-suspended in DMEM containing 5% FBS and 1%
penicillin-streptomycin (P/S). Pre-plating the cells in non-laminin coated plates was used to remove
fibroblast contamination. Finally, cells were plated on mouse-laminin (Life Technologies, CA) coated
plates and cultured at 37°C in 5% CO, and humidified atmosphere.

Transfection efficiency

Adult Cardiomyocytes were transfected with fluorescent labelled miRNA Dy547-cel-miR-67 using stan-
dard transfection protocol. Cells were imaged each day post transfection to check for RFP positive cells.
Cytotoxic siRNA against Ubiquitin-C (UbC) siUbC was transfected using standard protocol and cells were
fixed 4 days post transfection and stained for Troponin-I (Cardiomyocyte) and DAPI (nucleus). Control
cells were transfected with cel-miR-67.

Immuno-staining

Cells were fixed with paraformaldehyde (4%) and incubated with primary antibodies overnight. Primary
antibodies used included: rabbit mono-clonal antibody against Troponin-I (Santa Cruz Biotechnology
sc-15368), histone H3 phosphorylation at serine 10 (Cell Signaling 9706S), Aurora B kinase (Abcam
ab3609), VDAC (Cell Signaling 4661P), Nkx2.5 (Santa Cruz H114), and Anti-Oxoguanine 8 antibody
(Abcam ab64548). Cells were then washed with PBS and incubated for 1 hour at RT with secondary
antibodies conjugated to Alexa Fluor-488, -555, or -647 (Life Technologies). Click-IT EdU 555 and 647
imaging kit was used to identify EdU incorporation according to the manufacturer’s instructions. DAPI
was used to stain nuclei. Dihydrorhodamine 123 (Life Technologies, D-23806) was used to detect ROS
by reconstituting in DMSO. Cells were incubated in 10 uM dihydrorhodamine 123 for 20 mins in the
dark, followed by PBS wash. Wheat Germ Agglutinin (WGA), Alexa Fluor 488 conjugate (Invitrogen) was
used to mark cell wall, as per manufacturer’s protocol (Life Technologies, CA).

CM proliferation was measured by counting EdU (/pH3/ArB)* Tnl* DAPI* CM per image. More than 3
images per condition, per trial (>1000 cells) were counted blindly by at least two individuals.

Cardiomyocyte cell count

Adult rat cardiomyocytes were transfected with either control cel-miR-67 or miR-1825 and each day
post transfection a set of control and miR-1825 were fixed with 4% PFA, up until day 7. Fixed Cells were
then permeabilized and stained with Tropinin-I (cardiac marker). Cardiomyocytes were counted for each
set and fold change was calculated by normalizing the number of cells to its corresponding control (cel-
miR-67 transfected) cells (n>3).
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Luciferase assay

3'UTR sequences used were as follows:
NDUFA10: >HmiTO88389 3’UTR (binding sites in bold)

acgggecgecttctgetccagetgeatcacagtgatggecaagetgeatcagecgeactetectggacgecatatagetttaagate-
gggggagggtaaataatgcaaaaattgecacagtggaagaaggggtctcacaaaaagcaatccatectgtagtataggtaatg-
gagttgggggaagcagcticcattctggatgtitggaaccctttagetttgttttggaatggeccaccattctcactggaaaacagtggtct-
getgtgaaaggecagetcteggeageccctgtggtttcagegetgecgetetgtgteattcaggtigtgeacattgtttttettctgactte-
cagaaataaaagtgtttccatgggaatttccccatcgtacgtctatgtgegtgegggeacgtcgaaactgeacacgtgeacacacgct-
gotetgggeoctgtttggtgtggtstggtitaattgaggcttacattatgetgaagagtttttctaaaggectactgtatttattttagtaatgtge-
tacattagagtagaaaaaataagaacgtgaagaagaaatagcaaaaggagaaaattaccacagatttacagaacaatatgtttta-
agagagacgttgagaaagattcacgtggecgtectcagegtctcaaactectttgaagggagatttgagettaggetgtigatgacataagat-
gcaaaagcaaaataatatactctctttattacccagaaaatcaagtigccagtcaaaactgagaaatgagaaagaaaatcagatttctt-
tattcatctctgttgaagectagaaaaccaaaacaagetggtigtggticageatcatggtitaggaatcaagetgteagtigtgagtectact-
gaactgtgggttttccactgtaaagctccactgtgtecattaggaatcaggetgecagtigtgagtectactgaactgtgggttttccactgta-
aagctccactgtgtccaatatggtagetcctagecacatgtgggtatigaaatttaaatgagectaaaatgtaatagagttta-
aaattgggttccttggttgeactggecatagticaggeactccacagecgectgtgggeagtagticcagtgetggtgecagaggacgat-
gctetgetecccgeggaagetctaccaggectegetgetgeggageatgegaagaagatgeacactecttecctecttgegtecgectgectttt
teecteteeccttecttecctecttetttectectecttcecteccttectticttecttecatetgtecttgttttectecctteccttectecctgectettt
ccttecctecttctettecttecttecgtetgtecttgttttecctecctgectetttectteectecttctettecttecttecttececgtetgtecttgttttcet-
ccctteecttectecectgectecttecttgttttaagaatttgaaaataaagtttcccaggagtittgaattggagtcgagatttaagtgget-
gaagttttgcatticactaggaaaccaacagctttaatcatgaaatgaaagecacagetgggeattgggecagtcacagagtgtettttgetet-
gagcacttcacaaacccattgtggaggggaggaaagaaaaagaaagecatctttaattatcttagetgttcctaatgtetttggetg-
caaagagctagcetgtttccttcaaccttggtggttgeacgggtagtgtectcageagtgagagggeaggtcetgecctgtggtcaggatt-
geecttgtgaggggeagagetctecaaccatgeagggeteegtgtcggeatggtgtggactegggtgetetgateateecctgtgtttgegtet-
gaccctgtgtggttgcatteecttgatggagtgggaagtatgtaatttgtagtgctgaggacattegtetgtttgattttctggtgttttcaat-
gacatgcatgticagcagagaaagatgaataaacactgtccaattcttctetccacatagaagectcaagaagaggtgaggagatgecce-
gatttccttatttcagagcagtacatgegttegtctcacgaaagetcttacaactaaaacaacagcaccaacaaaccaggatcaaaataate-
gtgcattttccaggattccatgttggacttctcagtgctitggagatcaggaaataatcatgetgtigcageagtatggttttgtgtetggattt-
tattcatacaggcatgtgtitacaggcatgagaattctgtattgaaaagaaagtccttgtttttttctaacgtatctttetgttccatcaactgtta-
aaaccaaattgttaagaacattgagcticttaggagagattacatgcagctacttaggaccacctcagcaaaatggagttgectgggtag-
atagcagcagcagctcaccagecccacgetgecaggetgetggetgetgtecaccaggeagetgtggaacctecatgtictgectaggtgtt-
gtggcaagaacagcagggaaacaggeggecgectccaggecacaggtggacccagggaccticagttacgecgettcaattgaattegtg-
gtggtttctetgetacagcagaagtggaagaagetettgtettgtttggeatttgteccattttttggetaataattggetttgaatttctetgt-
geectgettaccaattatagetttctggattggetgticttagcagtgecaaatgtcaatgcaaagaagcaagecaggegge-
tactttctgggaagaagcatagtcecgtgetcacactggatataaatctgcaagatttgggggtttggcaaaataggggtggagggaaagcet-
gecatggetgtcagaaattggggctttttgaagaaaagettgtgtaggeatcagecactggetggecagaattccatgaatggaageaggt-
geccgagtgatctggggetttacatgtggatataaatagaagecgggagectgaggetttgetttaggaaaatcatgageccagaaaa-
cagaggaggtgattgtcagtagtcacctcacgecgetagtgttttctaatactctetcgaattgtcaaagcaaaggaccttataacageaa-
cacgtgtgtgactcgaagcagegagctticecttgggaaaaggagectctictcageagagggtcccagectttetgtectteeccateggaat-
gecaggcetctgtgagtttggatgtiggacattgecacctgaattccaggaggecggggagetccagigatggacttgtccccaaaagagtg-
gtgetgtictcagagecataaatgticcactgaaagtgtctgteccetggetcacgetggetgegetigettgaaggaggetgatttaagggttc-
taataggaagacaaatgaaactgtcaaattttatctttaagcatgtgagtaagtttgetcattegettttactattgatgtatagttttaaaattct-
taatttaaaaattattttaatagtaaatttttcacaagtgaacactttttatctttaaattaaaattctgaagctccctagttagttagatccaatt-
gctggttacattttgggaagcetcteattttagtgetatgtagtttcattgaataaacatgtttttaatgagaaaaaaaaaaaaaa

NDUFA10-mut: CS-HmMITO88389-MT05-01 (with all 4 CACTGG sites deleted indicated above in bold).
Rb1: >HmiT016131-MT05 3’UTR (binding site in bold)

ggatctcaggaccttggtggacactgtgtacacctetggatteattgtctctcacagatgtgactgtataactttcccaggttctgtttatggeca-
catttaatatcttcagctctttttgtggatataaaatgtgcagatgcaattgtitgggtgattectaagecacttgaaatgttagtcattgttatt-
tatacaagattgaaaatcttgtgtaaatcctgecatttaaaaagttgtagecagattgtttectettccaaagtaaaattgetgtgetttatg-
gatagtaagaatggcecctagagtgggagtectgataacccaggectgtetgactactttgecttettttgtageatataggtgatgtttgetett-
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gtttttattaatttatatgtatatttttttaatttaacatgaacacccttagaaaatgtgtectatctatcttccaaatgeaatttgattgact-
geecatt

caccaaaattatcctgaactcttctgcaaaaatggatattattagaaattagaaaaaaattactaattttacacattagattttattttactattg-
gaatctgatatactgtgtgettgtittataaaattttgettttaattaaataaaagetggaagcaaagtataaccatatgatactatcatactact-
gaaacagatttcatacctcagaatgtaaaagaacttactgattattttcttcatccaacttatgtttttaaatgaggattattgatagtactcttg-
gtttttataccattcagatcactgaatttataaagtacccatctagtacttgaaaaagtaaagtgtictgccagatcttaggtatagag-
gaccctaacacagtatatcccaagtgeactttctaatgtttctgggtectgaagaattaagatacaaattaattttactccataaacagactgt-
taattataggagccttaatttttttttcatagagatttgtctaattgcatctcaaaattattctgecctecttaatttgggaaggtttgtgttttctetg-
gaatggtacatgtcttccatgtatcttttgaactggeaattgtctatttatcttttatttttttaagtcagtatggtctaacactggeat-
gttcaaagccacattatttctagtccaaaattacaagtaatcaagggtcattatgggttaggeattaatgtttctatctgattttgtg-
caaaagcttcaaattaaaacagctgcattagaaaaagaggegettctecectecectacacctaaaggtgtatttaaactatettgtgtgat-
taacttatttagagatgctgtaacttaaaataggggatatttaaggtagettcagctagettttaggaaaatcactttgtctaactcagaat-
tatttttaaaaagaaatctggtctigttagaaaacaaaattttattttgtgcteatttaagtttcaaacttactattttgacagttattttgataa-
caatgacactagaaaacttgactccatttcatcattgtttctgcatgaatatcatacaaatcagttagtttttaggtcaagggettac-
tatttctgggtettttgetactaagttcacattagaattagtgeccagaattttaggaacttcagagatcgtgtattgagatttcttaaataat-
gcttcagatattattgetttattgettttttgtattggttaaaactgtacatttaaaattgetatgttactattttctacaattaatagtttgtetatttta-
aaataaattagttgttaagagtcttaa

Meis2: >HmiT011163-MT05 3’UTR (binding site in bold)

ccttcatcatgtaaagcaatcgcaaagcaagggggaagtttgcagageatgecaggggactacgtttctcagggtggtectatgggaat-
gagtatggcacagccaagttacactcctccccagatgaccccacaccctactcaattaagacatggacceccaatgeattcatatttge-
caagccatccccaccacccagecatgatgatgeacggaggaccecctacccaccctggaatgactatgtcagecacagagecccacaatgt-
taaattctgtagatcccaatgtiggeggacaggttatggacattcatgeccaatagtataagggaactcaagggaaaaggaaacacacg-
caaaaactattttaagactttctgaactttgaccagatgttgacacttaatatgaaattccagacagctgtgattattttttacttttgt-
catttttcatcaagcaacagaggaccaatgcaacaagaacacaaatgtgaaatcatgggcetgactgagacaattctgtecatgtaaa-
gatcctctggaaaaagactccgagagttataactactgtagtataaatataggaactaagttaaacttgtacatttctgtigatcacgeegt-
tatgttgectcaaatagttttagaagagaaaaaaaaatatatccttgttttccacactatgtgtgtigticccaaaagaatgactgttttg-
gttcatcagtgaattcaccatccaggagagactgtggtatatattttaaacctgttgggecaatgagaaaagaaccacactggagatcat-
gatgaacttttggcetgaacctcatcactcgaactccagettcaagaatgtgttttcatgeceggectttgttcctccataaatgtgtectt-
tagtttcaaacagatctttatagttcgtgettcataagecaattcttattattatttttgggggactctictticaaagagettgecaatgaagattta-
aagacagagcaggagcttcttccaggagttctgagecttggtigtggacaaaacaatcttaagttgggeagetttcctcaaca-
caaaaaaaagttattaatggtcattgaaccataactaggactttatcagaaactcaaagcettgggggataaaaaggagcaagagaatact-
gtaacaaacttcgtacagagticggtctattaattgtttcatgttagatattctatgtgtitacctcaattgaaaaaaaaaagaatgtttttge-
tagtatcagatctgetgtggaattggtattgtatgtecatgaattcttctttictcageacgtgttcctcactagaagaaaatgetgttaccttta-
agctttgtcaaatttacattaaaatacttgtatgaggactgtgacgttatgttaaaaaaaaaaaggtgttaagtcacaaaaageggtaata-
aatatttcatttttgaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

aaaaaaaaaaaaaaaaaaaaaaaaaaaaa

Immuno-histochemsity

Animals were euthanized with an overdose of sodium pentobarbital and hearts were harvested on day
30 post surgery. Hearts were fixed in 4% paraformaldehyde (PFA) for 24 hours, followed by paraffin sec-
tioning. Masson’s trichrome and Hematoxylin and eosin (H&E) staining was performed. EdU and WGA
staining were performed according to the manufacturer’s instructions.

Human induced-pluripotent stem cell derived cardiomyocytes (HiPS)

HiPS-CMs were commercially purchased from Cellular Dynamics International (Wisconsin, USA) and
cultured according to manufacturer’s protocol. Cells were transfected according to the previously men-
tioned protocol and harvested on day 5 post transfection.

Western blot

Primary antibodies used: P16 (Cell Signaling ab51243), CyclinD1 (Cell Signaling 2922S), B-actin (Cell
Signaling 4970S), Bcl-2 (Cell Signaling 2870S), NDUFA10 (Santa Cruz sc-107807), phospho-Rb (Cell
Signaling 9308S), Meis1/2 (Santa Cruz sc-10599), COX-IV (Cell Signaling 4850).

3
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RNA-sequencing analysis

Adult CMs transfected with cel-miR-67 or hsa-miR-1825 were used to isolate total RNA using Trizol
(Invitrogen) according to the manufacturer’s protocol. RNA was treated with DNase to remove contami-
nating DNA and cleaned with RNeasy kits (Qiagen). Sequencing was performed at Cincinnati Children’s
Hospital’'s DNA sequencing and Genotyping core using lllumina HiSeq2500. Single end 50 bp reads with
10 million reads were generated for each sample. Each library was mapped directly to the rat genome
(version 6.0) allowing two mismatches per read and a 50% overlap with CLC Genomics (Qiagen). Each
read was permitted to be mapped to 10 locations. Expression values were based on the number of
unigue reads mapped to each gene based upon the total number of reads mapped to the entire genome
(TPM). Two different statistical tests (Kal's and Baggerly’s Tests) were utilized which followed a false
detection rate of P<0.05. Enrichment for specific gene ontology categories were examined using DAVID
[2], g: Profiler [3], BiNGO [4], and PANTHER [5].

Primer sequences

NDUFA10:

F: TGAATTACACGACCGTCCCG

R: TCCACTTGTCACCCACATCG
COX-1:

F: ATCGCAATTCCTACAGGCGT

R: TGTTAGGCCCCCTACTGTGA
B-actin:

F: ACCCTAAGGCCAACCGTGAAA

R: GTACGACCAGAGGCATACAGG
GAPDH:

F: GCCAAAAGGGTCATCATCTCCG

R: ACATTGGGGGTAGGAACACGGA
MYH®6:

F: TGATGACTCCGAGGAGCTTT

R: TGACACAGACCCTTGAGCAG
MYHT7:

F: CCTCGCAATATCAAGGGAAA

R: CTACAGGTGCATCAGCTCCA
NKX2.5

F: ACCGCCCCTACATTTTATCC

R: GACAGGTACCGCTGTTGCTT
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Dy547-cel-miR-67

No miRNA-Control
Day1

Dy547/DAPI

Control siUbC

Tnl/DAPI

Supplementary Figure 1. Transfection efficiency of adult cardiomyocytes. Mock transfected (cel-miR-67) cardiomyo-
cytes at day 1, Cardiomyocytes transfected with fluorescent labelled microRNA (Dy547-cel-miR-67) at day 1, 2, and
3 post transfection; Scale bar = 400 um. Cardiomyocytes transfected with control (cel-miR-67) and cytotoxic siUbC;
Scale bar = 500 um.

Supplementary Video 1. Video of adult cardiomyocytes 7 days post plating and transfection. Live cell imaging video;
continuous video was recorded for 25 seconds showing beating cardiomyocytes.
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Supplementary Video 2. Video of proliferating adult cardiomyocytes transfected with miR-1825. Live cell imaging
video; an image was taken at an interval of 15 minutes for 20 hours between day 3 and day 4. Color image shows
a cardiac cell (green Tnl) and its nucleus (Blue DAPI) at the end of the experiment.

Supplementary Figure 2. Live cell imaging showed dividing cells. Individual cells were imaged everyday post trans-
fection to capture dividing cardiomyocytes. White arrow shows a cardiomyocyte dividing into two between day 2 and
day 3 post-transfection. DAPI (blue) denotes nucleus. Scale bar = 100 um.
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Supplementary Figure 3. Genes associated with cardiac differentiation are regulated in cultured adult cardiomyo-
cytes. Myh6 (alpha MHC), Myh7 (beta MHC), and Nkx2.5 expression levels were measured using qRT-PCR. Fold
change calculated after normalizing with GAPDH expression. N>3, *P<0.05.

Fold Expression P16/Actin
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0.5

Cyclin-D1

Control miR-1825

Supplementary Figure 4. Cell cycle genes are regulated by miR1825. Expression of P16 and CyclinD1 were mea-
sured by Wes Protein simple. Fold change calculated after normalizing with B-actin expression. N>3, *P<0.05.
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Supplementary Figure 5. miR-1825 prevents adult cardiomyocyte hypertrophy. Hypertrophy in ACMs was measured
using ANP antibody (red). Tnl (green; cardiac marker), DAPI (blue, nucleus). N = 3, *P<0.05. Scale bar =5 mm.
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Supplementary Figure 6. miR-1825 induces proliferation of HiPS-CM. HiPS-CM proliferation was measured by EDU
(DNA synthesis), pH3 (mitosis), and Aurora-B (mid-bodies). Tnl (green; cardiac marker), DAPI (blue or white-pseudo
color, nucleus). N = 3, *P<0.05. Scale bar = 200 pm.
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miRNA Fold
Mir190_1 -3.34
Mir183 -2.72
Mir26a -1.4
Mir181b2 1.39
Mir181b1 1.56
rno-mir-199a 8.47
Mir199a 8.82
Genes Fold
Ace3 3.59
Actal 4.58
Actb_1 1.4
Actg2 1.56
Actn4 1.36
Aifll 1.52
Ankh 1.26
AU018091 5.29
Axl 1.39
Casql 3.77
Ccnbl 3.77
Ccndl 1.76
Cd44 1.43
Cd82 1.56
Cdca3 2.95
Cdca8 3.03
Cdknla 1.5
Cercam 1.9
Ckap2 3.42
Cnnl 4.6
Col16al 2.8
Collal 1.48
COL4A2 1.3
Colbal 1.61
Csrpl 1.56
EFEMP2 1.47
Ehd2 1.52
Emp3 1.51
ENSRNOG00000014343 5.52
ENSRNOG00000029843 3.84
ENSRNOGO0000031029 1.73
Fads3 1.42
Fam129b 1.29
Fam50a 3.33
Fenl 2.29
Fhil 1.27
Fkbp10 1.49
Fkbp9 1.74
FTL1 1.59
G6pd 1.34
Gpx6 1.79
Gtsel 2.61
Hmgal 2.06
Hspbl 1.26
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Htral
lgsfl
Inha
lggap3
ltpr3
Kif20a
Kif22
Lrrc59
Ltbp2
Manlbl
Mcm3
Mcm5
Mmd
Mmp19
MT-ND2
Myl6
ND1
Nptxr
OlfmlI3
Pabpcl
Pcolce
PCOLCE2
Pdlim7
Phlda3
Pigu
PIk1
Pomp_2
Prcl
Ptgfrn
Ptgs1
Ptk7
Ptpla
Ptprn
PVR
RGD1561055
Rpl13_2
Rpnil
Rpn2
RRM2
Rrm2
Rtn3
S100a11
Sdc1l
Sema7a
Sfrp4
Sh3bgrl3
Siclab
Snd1l
Steap3
Stmni1_1
Sypl2
TagIn2
Tgfbi

1.9
3.23
3.07
3.15
2.12
2.33
2.44
1.34
1.27
1.34

1.8

2.6
1.69

2.1
1.82
1.41
1.32
2711

2.2
1.18
1.15
242
1.56
1.43
2.05
2.39
1.67
3.81
1.57
2.19
1.44
1.75
2.53
1.57
2.07
1.41
1.48
1.19
2.79

3.1
1.39
1.29
1.93
2.09
4.33
1.59
1.81

1.3
1.79
2.02
3.73
1.42
1.37
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Tgm2
Tkt
Ttyh3
Tubalc
Tubb5
Tubb6
Ywhah
A430105119Rik
Acad9
Acadl
Acadm
Acox1
Acsf2
Acss2
Adam19
Adcyb
Afg3I12
Ak3
Akapl
Aldoc
Ampd3
Anapch
Ankrd40
Arpcbl
Arvcf
Atgl3
Atplbl
Atp5cl
Atp5f1
Atp6ap2
Atp6viel
B2m
Bckdha
Bnip3
CACNA1G
Calcocol
Cdh2
Celfl
Chchd3
Clic4
Cluh
Cnp
Coq9
Cox15
COX6A2
Cox7b
Cpe
Cpt2
Ctsc
CYP51A1
Ddc
Dhrs4
Dkk3

1.8
1.57
1.73
2.98
1.33
1.39
1.27
15

-1.68
-1.64
2.38
1.78
1.71
1.43
-1.85
1.44
-1.56
-1.76
1.4
-3.43
-1.47
1.29
1.4
15
311
-1.38
1.29
1.35
-1.68
3.4
1.42
1.44
2.02
1.6
2.37
1.62
2.53
1.43
-1.64
1.12
1.49
-1.83
1.48
-1.56
.75
-1.63
-1.45
1.48
1.81
1.6
2.83
-1.82
-1.65
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Dlcl
Dist
Dnaja3
Dnpep
DynlI2
Ecel
Echs1
Ecil
Efnb3
Ehd4
Eif3h
ENSRNOGO0000017202
Fbin5
Fdftl
Fgfl
Fndcl
Foxo4
Fucal
Fzd1
Gadd45a
Gbas
Gesh
Ghitm
Gjal
Gjab
Glis2
Gpcl
Grb14
H3f3c
Hadha
Hadhb
Hamp
Herpudi1
Hesl
Hibadh
Hk1
Hspb8
Idh3B
ldh3g
Imp4
Insigl
Iscu
Itfg3
ltgall
ltga9
Ivd
Kankl1
Kifla
Lmcd1
Lrpapl
Lrrc2
Mafk
Mapla

-1.68
-1.19
-1.65
-1.46
-1.39
-1.61
-2.22
-1.89
-2.8
-1.54
-1.45
-2.34
-2.06
-1.94
-1.79
-2.04
-1.86
-1.6
-1.49
-1.62
-1.54
-1.64
-1.66
-1.3
-2.96
-1.61
-2.28
-1.33
-1.34
-1.27
-2.08
-3.71
-1.43
-1.63
-1.4
-1.23
-1.22
-1.42
-1.38
-1.61
-1.65
-1.35
-1.8
-2.26
-2.09
-1.7
-1.25
-3.36
-1.4
-2.34
-2.36
-1.39
-1.34
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Maspl
Mavs
Mccc2
Mdk
Mfap4
Mical2
Mrpl45
Msmol
Mt2A
Mtch2
Mvp
Mybpc3
Myh14
Ncam1
Ncstn
Ndufal0
Ndufab
Ndufv2
Nek9
NFE2L1
Nit1
Nmtl
Nrbp2
0s9
Panx2
Paqr8
Pbxip1
Pcp4
Pdhb
Pgrmc2
Phc2
Phyh
Pigk

PIn
Pixnb1
Pmpchb
Poldip2
Ppap2b
Ppmila
Ppp1r3c
Ppp2ria
Prdx1
Prdx3
Prelp
Prnp
Prss23
Ptpra
R3hdm2
Rbm20
Rbm24
Reg3b
RGD1309492
RGD735029

-2.9
-1.52
-1.63
-4.43
-2.43
-1.29
-1.82
-1.45
-3.11
-1.46
-1.46

-1.2
-1.56
-1.75
-1.66
-1.34
-1.51
-1.58
-1.55
-1.58
-1.58

-1.7
-1.88
-1.78
-2.65
-2.05

-1.6
-3.11
-1.43
-1.41
-1.53
-1.69
-1.83
-1.72

-1.4
-1.59
-1.58
-1.84
-1.72
-2.03
-1.27
-1.44
-1.47
-3.88
-1.43

-1.5
-1.51
-1.44
-1.39
-1.53

-6.8
-1.52
-1.77
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Rps20_2
Sardh
Scnba
Scp2
Sdf4
Sdha
Sdhd
Semaba
Serpinel
Setd3
Sfrpl
Shroom3
Sidt2
Skpl
Slc12a7
Slc16al
Slc25a23
Slc25a3
Slc25a30
Slc4lal
Smpd3
SmpdI3a
Sod2
Sspn
St3gal5
Stat3
Stradb
Synpo2
Teplddl2
Tepl
Tfam
Tmem182
Tmem63b
Tmem66
Tmod1
Tnnt2
Tnsl
Tomm40
Trnaulap
Tsc22d1
Tspyll
Tubgl
Txnl1
Ube2b
Ube2h
Ugcrh
Ugcrq
Vampl
Vegfa
Vegfb
Vnnl
Vrk3
Znrf2

-1.25
-1.54
-1.24
-1.64
-1.34
-1.93
-1.46
-1.83
-2.51
-1.49
-1.91
-1.44
-1.61
-1.34
-1.51
-1.69
-1.88
-1.25
-2.12
-1.6
-3.45
-2.11
-1.77
-1.91
2.1
-1.48
-2.81
-1.39
-1.72
-1.35
-1.81
-1.46
-2.66
-1.54
-1.64
-1.22
-1.31
-2.09
-1.96
-1.73
-1.57
-2.33
-1.49
-1.48
-1.43
-1.31
-2.75
-2.43
-1.36
-1.6
-2.21
-2.73
-1.76
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Fold change
(vs. Control)
a

TCA Cycle

Pathways

Removal of superoxide
radicals

Genes regulated by miR1825

Cellular Component

Beta-Oxidation

Cell Cycle

Apoptotic cell
clearance

Biological Process

L] iosynthesis(P04371)
W Acetate utilization(P02722)
B Alzheimer disease-presendin pathway(PO0004)
Angiogenesis(PO000S)
B CCKR signaling map(P06959)
B Cadherin signaling pathway(P00012)
Cell cycle(PO0013)
¥ Cytoskeletal regulation by Rho GTPase(P00016)
B DNA rephcatbion(P00017)
W Fructose galactose metabolism(PO2744)
B Gonadotropin-releasing hormone receplor pathway(POS664)
8 Huntington disease(PO0029)
™ Inf mediated by
W Integrin signalling pathway(P00034)
@ Macobinic acetyicholine receptor signaling pathway(P00044)
B P13 kinsse pathway(P0O00SS)
® Pentose phosphate pathway(P02762)
B Succinate to proprionate conversion(P02777)
B Vitamin D metabolism and pathway(P04396)
Wt signaling pathway(P00057)
B pS53 pathway(POO059)

and cytokine signaling pathway(P00031)

B actin cytoskeleton(GO:0015629)
B cytoplasm(GO:0005737)
¥ cytosol(GO:0005829)
endoplasmic reticulum(GO:0005783)
B integral to membrane(G0:0016021)
B intracellular(G0:0005622)
membrane(G0:0016020)
¥ microtubule(G0:0005874)
B mitochondnal inner membrane(G0O:0005743)
B mitochondrion(G0:0005739)
B organelle(GO:0043226)
B plasma membrane(GO:0005886)
B ribosome(G0:0005840)
B tubulin complex(G0:0045298)

B G-protein coupled receptor signaling pathway(GO0:0007186)
B blood circulabion(GO:0008015)
W carbohydrate metabolic process(GO:0005975)
catabolic process(GO:0009056)
W cation transport{GO:0006812)
W cell adhesion{GO:0007155)
cell cycle(GO:0007049)
B cellular amino acid catabolic process{(G0:0009063)
B cellular amino acid metabolic process(G0:0006520)

B cellular G0:0032989)
B cellular component movement(G0O:0006928)

W chr g 7059)

L] bolic process( 732)

B cytokinesis(G0O:0000910)

B endocytosis(GO:0006897)

B fatty acid beta-oxidation(GO:0006635)

W generation of precursor metabolites and energy(G0:0006091)

B heart development{G0:0007507)

B homeostatic process(GO:0042592)
immune system process(G0:0002376)

B intracellular protein transport{GO:0006886)

¥ mitochondnial transport{GO:0006839)

B mitochondrion organization(G0:0007005)

B mitosis(G0:0007067)

B muscle contraction(GO:0006936)

B neurctransmitter secrebon(G0O:0007269)

B oxidative phosphorylation(G0:0006119)

@ pentose-phosphate shunt{G0:0006098)

B primary metabolic process(G0:0044238)

| protein folding(G0:0006457)

o reg: of b pr (GO:i )
¥ respiratory electron transport chain(G0:0022904)
to )

B steroid metabolic process(G0:0008202)
tricarboxyhic acd cycle(GO:0006099)

B visual perception(G0:0007601)

B vitamin biosynthetic process(G0:0009110)

Supplementary Figure 7. Full list of genes and miRNAs regulated by miR-1825. Heatmap represents all the genes
significantly regulated by miR-1825 (Relative expression represents TPM values). PANTHER analysis shows the
pathways, cellular components, and biological processes regulated by miR-1825.
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Supplementary Figure 8. siRNA mediated knockdown of NDUFA10 results in decrease in other mitochondrial genes.
Efficiency of siNDUFA10 was measured at protein (A) and RNA (B) level, along with other mitochondrial gene COX1.
Fold change calculated after normalizing with B-actin control. N = 3, *P<0.05.

1.2 +

Control miR-1825
~ - COX-lvV
. S 5-actin

Fold Expression
COX-IV/Actin

Control miR-1825

Supplementary Figure 9. miR-1825 causes reduction in COX-1V expression. COX-IV protein levels were used a mark-
er for mitochondrial mass. Bar graph represents quantification of western blot images. Fold change calculated after

normalizing with B-actin control. N = 3, *P<0.05.
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Supplementary Figure 10. miR-1825 works partly through miR-199a. EdU* cardiomyocytes were measured follow-
ing transfection with Control miR-cel67, miR-1825, miR-199a, and miR-1825 together with inhibitor for miR-199a
(A199) to determine relative contribution of each miRNA. N>3; *P<0.05 (compared to control), #P<0.05 (compared

to miR-1825).
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Supplementary Figure 11. miR-1825 has no effect on lung and liver cell proliferation. Proliferation measured in liver
and lung tissue in neonatal (P1) rats transduced with miR-1825, intraperitoneally. EDU (green; DNA synthesis), DAPI
(blue; nucleus). N = 3; NS = Not significant. Scale bar = 1 mm.
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Supplementary Figure 12. Direct Injection of AAV-miR1825 does not show long-term effects. Schematic of ex-
periment performed. Percent fractional shortening (%FS), percent ejection fraction (%EF), Cardiac Output (CO), and
Diastole Volume as measured through echocardiography. Representative image for Infarction size and bar graph
showing quantification of the data. N = 9 (control); N = 10 (miR-1825).
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Supplementary Figure 13. miR-1825 also induces proliferation of adult cardiomyocytes from older rat heart. Adult
cardiomyocytes from 17-month old rat were transfected with either control or miR-1825. EdU was used to measure
DNA synthesis. *P<0.05; Tnl (green) cardiac marker; DAPI (blue) for nucleus. Scale bar = 100 uym.

DAPI EdU

VDAC

Supplementary Figure 14. Cardiomyocytes positive for EdU show reduced levels of VDAC compared to EdU negative
cardiomyocytes. Adult Cardiomyocytes stained for VDAC (mitochondria), EdU, Troponin-T (TnT, cardiac marker), DAPI
(nucleus). Scale bar = 50 um.
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