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Supplemental Methods
Targeted mass spectrometer (MS)-based metabolomics

The metabolites in the cell culture medium were extracted by MeOH/H20 as
previously described!l. In brief, 50 uL of culture medium was mixed with 250 pL
methanol (VWR, Seattle, WA, USA), and the mixture was extracted at -20 °C for 20
min. After centrifugation (14,000 rpm for 10 min), the supernatant was collected and
dried in a drier (Eppendorf, Fisher Scientific, Pittsburgh, PA). The dried samples were
reconstituted in 150 pL of solution (10 mM ammonium acetate in 40% water/60%
ACN + 0.2% acetic acid containing 5.13 uM !3Ca-tyrosine and 22.5 uM '3C)-lactate).
Targeted MS-based metabolomics was performed on an Agilent 1260 LC (Agilent
Technologies, Santa Clara, CA) coupled to an AB Sciex Qtrap 5500 MS (AB Sciex,
Toronto, Canada) system. Fifteen microliters of sample solution was injected into the
LC-MS/MS and analyzed under positive and negative ion modes. Chromatographic
separations were performed by hydrophilic interaction chromatography (HILIC) using
a BEH amide column (2.1 x 150 mm, 2.5 pm, Waters, Milford, MA). The column
temperature was set to 40 °C. The mobile phase, gradient conditions and MS
parameters were set up as described previously!?). Multiple reaction monitoring
(MRM) mode was used to detect metabolites of interest (total 215 metabolites). The

changes in metabolites and the related metabolic pathways were analyzed.
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Supplemental Figures
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Figure S1. Oxidative stress reduced mitochondrial mass and increased apoptosis in

MSCs. (A-B) Western blot analysis of TOM20 protein in MSCs treated with 0.4 mM

H>O, for different durations (0 h, 4 h, 8 h, 24 h, 48 h and 72 h) or different H>O, doses

(0 mM, 0.2 mM, 0.4 mM, 0.6 mM, 0.8 mM and 1 mM) for 72 h. (C) Flow cytometry

analysis of the apoptotic rate in MSCs exposed to 0.4 mM H>O: for 72 h.
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Figure S2. Oxidative stress disrupted TCA cycle metabolite production in MSCs. (A)
Schematic diagram of TCA cycle metabolites. (B) LC — MS analysis of citrate,
pyruvate, oxalacetate, malate, fumarate and succinate levels in the culture medium of

MSCs (n = 4). MSCs were treated with 0.4 mM H>O» for 72 h.
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Figure S3. RNA-seq analysis of MSC treated with 0.4 mM H>O; for different

durations. Reactome enrichment analysis showing cellular processes and pathwas

between two groups.
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Figure S4. Overexpression of TFAM increased NEAT1 levels in MSCs. MSCs were
transfected with negative control plasmid (NC) or TFAM-overexpressing pcDNA
plasmid (pcDNA-TFAM). (A) Real-time PCR analysis of TFAM mRNA levels in
MSCs (n = 3; ***p < 0.001 vs. NC). (B) Real-time PCR analysis of NEATT1 levels in

MSCs (n = 3; **p <0.01 vs. NC).
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Figure S5. (A) Real-time PCR analysis of the NEAT1 RNA in hMSCs. Cells were
transfected with negative control (NC) pcDNA or the ATF2 pcDNA (n = 3, *p < 0.05
vs. NC). (B) Western blot analysis of ATF2 protein level in MSCs treated with ATF2
pcDNA. (n = 3,*p < 0.05 vs. NC, ***p <0.001 vs. NC). (C) Western blotting analysis
of p53 and TFAM protein levels in MSCs treated with ATF2 pcDNA (n = 3, ***p <
0.001 vs. NC). (D) Western blotting analysis of p53 protein level in MSCs treated
with ATF2 pcDNA plus H202 (n = 3, ***p < 0.001 vs. NC). (E) The expression of

B-gal in MSCs was analyzed using a B-gal staining kit (scale bar = 50 um). (F)

7



113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128

129

130

Western blotting analysis of RPA32 and y-H2A.X protein levels in MSCs treated with

ATF2 pcDNA plus H202 (n = 3, **p <0.01 vs. NC, ***p < 0.001 vs. NC)
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Figure S6. Detection of transplanted MSC signals in major mouse organs.
Representative IVIS images of different organs (heart, lung, liver, and spleen)
harvested from mice on Day 1 and Day 3 after local injection of DID-labeled MSCs
under the injured renal capsule using an insulin syringe. Mice that received PBS alone

were used as negative controls.
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Figure S7. Representative micrographs of 8-OHdAG expression in MSCs and renal
tissues after I/R injury. DID-labeled MSCs (red) were immediately injected into the
renal capsule after renal I/R injury. The colocalization of 8-OHdG (green) and MSCs

(red) is indicated (white arrow, scale bar = 100 pm).
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Table S1. Real-time PCR primers used in the study

Gene Sequence 5'-3' Species

TFAM AGCTCAGAACCCAGATGCAA Human
CCGCCCTATAAGCATCTTGA

NDUFSS8 CATCTACTGCGGCTTCTGC
GGGCGTCACCGATACAAGT

ATP5a-1 AGAGGACAGGAGCCATTGTG
TCAGACCAACTCGCCTACG

NEATI1-1 GGAGGGCCGGGAGGGCTAAT
CGGTCAGCCCCGTCGAGCTA

NEAT1-2 TGACTCTCCATTTCCCCATC
TCATTTACCCGCATTTCACA

ACTIN GGACTTCGAGCAAGAGATGG
AGCACTGTGTTGGCGTACAG

GAPDH ACCACAGTCCATGCCATCAC
TCCACCACCCTGTTGCTGTA

Table S2. FISH probes used in the study

Gene Sequence 5'-3' Species

NEATI-1 GACCAGGTAATGTTTTAAGTGA Human

AGGCTCAATTTAGAAGATGCAG
ACACCTGTGACAAATGAGGAAC
TACATGCGTGACTAATACACTC
NEATI-2 CAAATGTGTTTGTGAACTCTGC
CTGGTATAATAGGTGCTTTTTG
GAGAAAGATGCCACTGAATCAC
GGATTTGACCAACAAAATGGGG

11
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