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Supplemental Methods 

Echocardiography 

Cardiac function was measured at 4 weeks post-MI by trans-thoracic echocardiography 

(VisualSonics, Vevo 3100LT). The mice were anesthetized with 3% inhaled isoflurane 

with O2 (1 L/min) as a carrier. Then, the isoflurane was reduced to 1-1.5% to maintain 

a heart rate of 400-450 bpm. The left ventricular (LV) cavity dimensions and wall 

thickness were measured in at least three beats using M‐mode of the long‐axis view. 

The following parameters were measured: LV internal dimension at diastole and systole 

at the interventricular septal thickness at diastole and systole, left ventricular posterior 

wall thickness in diastole and systole. LV diastolic and systolic volume, ejection 

fraction and fractional shortening were calculated with Vevolab software. LV mass was 

determined by the area-length method.  

Primary adult cardiac fibroblasts and cardiomyocytes preparation 

Primary adult cardiac fibroblasts and cardiomyocytes were prepared from adult mice 4 

weeks post-MI as previously described [1]. Briefly, the chest cavity was opened to 

expose the still-beating heart. The heart was clamped and perfused with EDTA buffer, 

perfusion buffer, and collagenase buffer through left ventricular injection. Then, the 

heart was removed and minced to obtain cell suspension. The cardiomyocytes were 

separated by gravity, and the cardiac fibroblasts were collected in the supernatant.  

Lactate content detection 

The lactate level in neonatal rat cardiac fibroblasts (NRCFs) culture supernatant was 

measured by a lactate assay kit (Jiancheng Corporation Ltd., Nanjing, China). After 

being treated with or without TGF-β1 for 24 h, the cultural supernatants of NRCFs were 

collected. Lactate was oxidized by lactate dehydrogenase, and a product of which 

absorption maximum is at 492nm was generated. 

Ratio of NADH/NAD+ quantification 

NRCFs were plated in six-well plates. After being insulted by TGF-β1 for 24 h, the 

cells were processed with NAD+/NADH extraction solution. The content of NAD+ and 

NADH was measured by the NAD+/NADH Assay Kit with WST-8 (Beyotime 

Biotechnology, Shanghai, China) following the manufacturer’s instructions.  

Enzyme activity measurement 
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Prepared NRCFs were treated with or without TGF-β1 for 24 h. Assay of PFKFB3 

activity was performed by a PFK activity assay kit (Beijing Solarbio Science & 

Technology Co., Ltd., Beijing, China) according to the instruction manuals. 

Quantitative real-time PCR 

After being treated with or without TGF-β1 for 24 h, the total RNA of NRCFs was 

isolated by TRIeasyTM Reagent (Yeasen, Shanghai, China). The extracted RNA was 

reversely transcribed into cDNA. Relative gene expressions were quantified by Hieff™ 

qPCR SYBR Green Master Mix Kit (Yeasen). The relative mRNA levels were 

calculated using the 2-ΔΔCt method with reference to β-actin as a housekeeping gene. 

Primer sequences were presented in Supplemental Table S1. 

The information for antibodies in Western blot assay 

The information for antibodies was shown as follows: anti-α-tubulin (Beyotime, 

AF0001); anti-α-Smooth Muscle Actin (Cell signaling technology, 19245); anti-

collagen 1 (Proteintech, 14695-1-AP); anti-collagen 3 (Proteintech, 22734-1-AP); anti-

PFKFB3 (Proteintech, 13763-1-AP); anti-Ubiquitin (Santa Cruz, sc-8017); anti-

OTUD4 (Novus Biologicals, NBP1-36976); anti-HIF-1α (Beyotime, AG2135). 

Immunoprecipitation  

After treatment, NRCFs were lysed with Pierce IP Lysis Buffer (Thermo Fisher 

Scientific, Waltham, MA, USA). Cell lysates were incubated with anti-PFKFB3 

antibody overnight. Afterward, the lysates were treated with Pierce Protein A/G 

Magnetic Beads. Bead-bound proteins were eluted for Western blot assay with an anti-

ubiquitin antibody or for mass spectrometry analysis.  

For the O-GlcNAcylation of PFKFB3 assay, the prepared cell lysates were incubated 

with O-GlcNAc antibody (Santa sc-59623) followed by Pierce Protein A/G Magnetic 

Beads treatment to obtain all O-GlcNAc protein. Then, the eluted protein was used for 

Western blot assay with the anti-PFKFB3 antibody.  
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Supplemental Tables  

Table S1. Primer sequences quantitative real-time PCR. 

Species Gene Primer Sequence 5’-3’ 

Rat Hk2 Forward:  AGGGTGAGGATGTGGTCA 

 Reverse:  TGAGGGTCTTCGTAGCCA 

Rat Pfkfb3 Forward:  TGACAAAGGAAGGAGGACAG 

 Reverse:  CACAGACGGACTCGATGAAA 

Rat Pfkm 

 

Forward:  GGTGCTGAGGAATGAGAAGTG 

 Reverse: CTGTCAAAGGGAGTTGGGTT 

Rat Pkm Forward:  CTGGAGGCTGTTCGCAT 

  Reverse: GGGTCTGTGGATTGACTGG 

Rat Otud4 Forward: GGTGTCTGAAGGTCATGGA 

  Reverse: TAGGCCCAAAGGACTGC 

Rat α-SMA Forward:  GAGTGATGGTTGGAATGG 

  Reverse: GTGATGATGCCGTGTTCT 

Rat Col1a1 Forward:  AGAAAAGGGAACCAAAGG 

  Reverse: GGAAGCCAGTCATACCAG 

Rat Col3a1 Forward: GTTTGGAGAATCTATGAATGGTGGC 

  Reverse: GCTGGAAAGAAGTCTGAGGAAGG 

Rat  β-actin Forward: GAGAGGGAAATCGTGCGT 

  Reverse: GGAGGAAGAGGATGCGG 
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Table S2. The siRNA sequences for cell transfection. 

Species Gene Sequence 5’-3’ 

Rat Pfkfb3 sense:  GCUGCCUACUAGCCUACUUTT 

  antisense:  AAGUAGGCUAGUAGGCAGCTT 

Rat Otud4 sense:  GCCCAGCAGUCUAUAGAAATT 

  antisense:  UUUCUAUAGACUGCUGGGCTT 
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Table S3. Potential interaction proteins of PFKFB3 identified by Co-IP/MS ( Uploaded 

as a separate Excel file).  
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Supplemental Figures 

 

Supple Fig. S1 Primary adult cardiac fibroblasts and cardiomyocytes were prepared 

from adult mice 4 weeks post-myocardial infarction. a, Primary cultured fibroblasts 

were identified by the staining of fibroblast marker vimentin. The absence of adhered 

cardiomyocytes was confirmed by negative cardiac troponin-T staining. Scar bar: 20 

μm. b, PFKFB3 protein level in primary adult cardiomyocytes detected by Western blot 

(n=4). c, Immunofluorescence colocalization of PFKFB3 and different cardiac cell-

specific markers in the heart tissue section from post-MI mice. Individual cardiac cell 

types, including cardiomyocytes, cardiac fibroblasts or infiltrating macrophages, were 

labeled with cell-specific marker cTNT (Thermo, MA5-12960), vimentin (Proteintech, 

60330-1-Ig) or CD68 (Abcam, ab125212) antibodies, respectively. Bar, 50 μm. Data 

were expressed as mean ± SD. 
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Supple Fig. S2 a, Neonatal rat cardiomyocytes were prepared and treated with 3PO 

under basal conditions. Cell viability was assayed by a CCK-8 kit (n=6). b, Knockdown 

efficiency of Pfkfb3 in neonatal rat cardiac fibroblasts transfected with scramble siRNA 

or Pfkfb3 siRNA was determined by real-time quantitative PCR (n=6). Data were 

expressed as mean ± SD. 
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Supple Fig. S3 a, PFKFB3 protein level in heart tissue from mice injected with AAV9-

NC or AAV9-Pfkfb3 shRNA was determined by Western blot (n=4). Data were 

expressed as mean ± SD. 
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Supple Fig. S4 a, Knockdown efficiency of Otud4 in neonatal rat cardiac fibroblasts 

transfected with scramble siRNA or Otud4 siRNA (n=5). Data were expressed as mean 

± SD. 
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Supple Fig. S5 a, O-GlcNAcylation of PFKFB3 in neonatal rat cardiac fibroblasts 

treated with or without TGF-β1 (10 ng/ml, 24 h) was detected by immunoprecipitation 

and Western blot (n=4). Data were expressed as mean ± SD. 

 


