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Supplementary Figure 1. Schematic illustration of the treatment protocol. A: Eight week Sprague-
Dawley male rats were treated with streptozotocin and after four weeks blood glucose level was 
measured. Rats with more than 350 mg/dL glucose level were considered diabetic and used for lentivirus 
treatment. Both miR-133a and scrambled plasmids were GFP tagged and were packaged into lentivirus, 
and 10^6 lentivirus particles were injected into diabetic rats through tail vein. After two weeks, 
physiological data were acquired and rats were sacrificed for tissue collection. B: Eight weeks male WT 
and miR-133aTg mice were treated with streptozotocin (STZ). After two weeks their blood glucose 
level was measured and mice with more than 300mg/dL glucose level were used as diabetic mice. On 
fourteenth week they were sacrificed for tissue collection. 
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Supplementary Figure 2. Treatment with miR-133a mimic upregulated cardiac miR-133a in 
diabetic hearts. Lentivirus containing miR-133a mimic or scrambled miRNA (GFP-tagged) were 
injected into diabetic rat through tail vein and the levels of cardiac miR-133a was determined. A, 
Individual miR-133a assay was performed and relative expression of miR-133a was measured by qRT-
PCR in scrambled miRNA (DM+scm)-, and miR-133a mimic (DM+miR)- treated diabetic hearts. U6 
was used as an endogenous control. The values are expressed as mean ±SEM, n=3. B, 
Immunohistochemistry was performed on cryosections of the heart from DM+miR group. The 
expression of miR-133a (red, anti-GFP) was co-localized with cardiomyocyte marker α-actinin (green). 
The merged images show the expression of miR-133a, α-actinin and dapi (blue, nuclear stain). C, Anti-
GFP-HRP antibody was used to stain the cryosections from “B” group. The brown color in the left panel 
show the expression of miR-133a. D, Genotyping for miR-133Tg mice was performed. MiR-133aTg 
showed a band at 670kb, which was absent in C57BL/6J (WT control) mice. E, Individual miR-133a 
assay was performed to validate that cardiac levels of miR-133a was increased in miR-133aTg mice. U6 
was an endogenous control. 
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Supplementary Figure 3. MiR-133a mimic treatment decreases cardiac hypertrophy in diabetic 
hearts. A, Western blot analyses of beta-myosin heavy chain (β-MHC) protein in the heart tissue 
obtained from scrambled miRNA (DM+scm)-, and miR-133a mimic (DM+miR)- treated diabetic hearts. 
Top, representative bands of β-MHC and tubulin (loading control); Bottom, bar graph showing 
densitometric quantification of band intensity, which is represented as fold change. The values are mean 
±SEM, n=3.  B, Wheat Germ Agglutinin staining of histological cryosections the heart from the above 
two groups of the diabetic rats. Green color demarcates cell boundaries and asterisks denote typical cell 
sizes. Scale bars: 100μm. C, Quantification of cell size per unit cross sectional area of left ventricle. Bar 
graph represents cell size per unit area in fold change, values are mean ±SEM, n=3.  
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Supplementary Figure 4. Tyrosine hydroxylase and tyrosine amino transferase are present in the 
neuronal terminals of the diabetic heart. Validation of presence of neuronal tyrosine hydroxylase 
(TH) in diabetic hearts and in CATH.a neuronal cell line. A, Histological sections of diabetic hearts 
treated with miR-133a mimic (DM+miR) were stained for neuronal marker, microtubule associated 
protein-2 (MAP2, green) and TH (red). The merged image were magnified 400X to show that TH is 
localized in neuronal terminals in the diabetic heart. Scale bar: 100μm. B, Anti-HRP antibody was used 
for staining TH and TAT in the cryosections of the heart. C, Validation of presence of miR-133a in 
neuronal cells. Individual miR-133a assay was performed on two different neuronal cells: CATH.a 
(mouse origin) and SH-SY5Y (human origin) to validate that neuronal cells express miR-133a. U6 was 
an endogenous control. D, Expression of TH in CATH.a neuronal cells. The neuronal cells were stained 
with anti-TH antibody (red) and dapi (blue), and observed under a fluorescent microscope. Scale bar: 
25μm. E, Expression of TAT in CATH.a neuronal cells. The neuronal cells were stained with anti-TAT 
antibody (green) and dapi (blue) and observed under a fluorescent microscope. F, Validation of TAT 
siRNA in CATH.a cells. G, Validation of TAT overexpression in CATH.a cells. 
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Supplementary Figure 5. Tyrosine aminotransferase (TAT) is a predicted target for miR-133a. A, The 
binding site for miR-133a on 3´UTR of TAT in rat. B, The binding site for miR-133a on 3´UTR of TAT 
in mouse. C, Conserved binding sequences and sites of miR-133a on 3´UTR of TAT in rat and mouse 
(sequence highlighted by colored box in “A” and “B”) and other species. The highlighted color 
represents conserved nucleotides among different species. 
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Supplementary Table 1. The forward and reverse primers sequences used for RT-PCR and qPCR. 
 

Gene Forward sequences (5′–3′) Reverse sequences (5′–3′) 

TAT TACAGACCCTGAAGTTACCC CCTTGGAATGAGGATGTTT 

TH CTTGTCTCGGGCTGTAAA CACTTTTCTTGGGAACCA 

β1-AR GCCGATCTGGTCATGGGA GTTGTAGCAGCGGCGCG 

β2-AR ACCTCCTCCTTGCCTATCCA TAGGTTTTCGAAGAAGACCG 

18s GATACCGCAGCTAGGAATAA ATCGTTTATGGTCGGAACTA 

 


