Supporting Table

PCR cloning primers

Gene Name

Tugl-1lkb promoter (mouse)
M1x—fB (mouse)

MAX (human)

MXD1 (human)

qPCR primers
Gene Name
Gapdh

Actb

Chrebp (Mlxipl) (total)
Chrebp-a
Chrebp-f
Morc2a
Tugl-a/b/c
Tugl-a

Tugl-b
Tugl-a/c
Tugl-b/c

Pgcla (Ppargcla)
GAPDH

ACTB

ChREBP (MLXIPL)
MORC2

TUGL

ChIP-qPCR primers
Name

Tugl

Neg control

gRNAs targeting Tugl
Name

ChoRE-gRNA
non-targeting control

shRNA for ChREBP knockdown
Name

shChREBP

non-silencing control

Oligonucleotide Sequences

Forward primer (5'-3")

CAGGTACCAAACACAGCTTGCTATTATGCC

tcgaattcACGGAGCCGGGCGCCTCTCC
tgGAATTCagcgataacgatgacatcga
tgGAATTCgcggcggcggttcggatgaa

Forward primer (5'-3")
GCCTGGAGAAACCTGCCAA
CTAAGGCCAACCGTGAAAAG
CACTCAGGGAATACACGCCTAC
CGACACTCACCCACCTCTTC
TCTGCAGATCGCGTGGAG
AGGAGCCATTTCCTGAGTCAACCA
TCCAAAGTGAACTACGTCCCG
CGTCTTTCTTCTCGGCCAGA
CTTCTGACTCCCAGTCCAGT
CATAGTATCATCTTCGGGTTAC
CAAATGTGAGACTGAATGGCCA
TCCTCTTCAAGATCCTGTTAC
GGTGGTCTCCTCTGACTTCAACA
CTGTGGCATCCACGAAACTA
AGTGCTTGAGCCTGGCCTAC
CCCAAGCAGACCTGAAGAAA
AGTGAATTATGTCCTGTGCCT

Forward primer (5'-3")
AGCGCACCTTCGGCCAATCACA
GTGACCTAGGTTCCAGATTC

sequence (PAM sequence
highlighted)

GACGTCGCTCGCCAATCAGAAGG
GCGAGGTATTCGGCTCCGCGNGG

target (antisense)
TGAAGTTCTTCCACTTGGG
TTACTCTCGCCCAAGCGAG

Reverse primer (5'-3")

TCCTCGAGCTGCGCCCCAAGAGCTGGAT
ctCTCGAGTCAGTAGAGTTGGTTTTTC
agGTCGACtcagctggcctccatccgga

gtTCTAGAttagagaccaagacacgccttgtgactgtcct

Reverse primer (5'-3")
CGAAGGTGGAAGAGTGGGAG
ACCAGAGGCATACAGGGACA
ATCTTGGTCTTAGGGTCTTCAGG
TTGTTCAGCCGGATCTTGTC
CTTGTCCCGGCATAGCAAC
ACACCTGCACACCCTGAGAATCTT
TGGGCAGAGTAGGACAGGAG
CTCCTTCTCCAGAGGAAAGC
ATCATCAACCACCACGGAGA
CACAAAATGCATGTAGGTTC
TGCTTAGAGAGCTGTACCACT
CACATACAAGGGAGAATTGC
GTTGCTGTAGCCAAATTCGTTGT
AGGAAAGACACCCACCTTGA
TTGTTCAGGCGGATCTTGTC
TTCCTGATCACAGCAGGTAAAG
GATGGGTGAATGCCTCCTG

Reverse primer (5'-3")
AATGGCCGAGAGGGGTCAGGAA
GCAGAGTAGAGACCATAGAC

targeting strand/region

antisense/ChoRE
non-targeting
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Supporting Figure 1. Response of Tug1 isoforms to high glucose milieu in cultured podocytes. A, Three
isoforms of the murine Tug1 transcripts: -a, -b and -c with their corresponding genomic structures. Black boxes repre-
sent exons, and lines represent introns. Primer sets to identify different isoform(s) by RT-gPCR are indicated and
color-coded. Tug1-a forward, Tug1-a/b/c forward, and Tug1-a/c reverse primers are designed to anneal across the
junction of two neighnoring exons. B, Quantitative analysis of the Tug1-isoforms in mouse podocytes cultured under
normal glucose (NG, 5mM) or high glucose (HG, 25mM) conditions. Cells were cultured for 48 hrs under NG (5 mM)
or HG (25 mM) conditions, RNAs were extracted and analyzed by RT-gPCR (n=3). Expression values were normalized
to Gapdh. Data are presented as meants.e.m. ***p<0.001.
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>Sequence of Zeo-pT-U6-ChoREgRNA-dCas9-APEX2-GTP
GAATTCTTAACCCTAGAAAGATAGTCTGCGTARAATTGACGCATGCATTCTTGARATATTGCTCTCTCTTTCTAAATAGCGCGAATCCGTCGCTGTGCATTTAGGACATCTCAGTCGCCGCTTGGAGCTCCCGTGAGGCGTGCTTGTCAATGCG
GTAAGTGTCACTGATTTTGAACTATAACGACCGCGTGAGTCAAAATGACGCATGATTATCTTTTACGTGACTTTTAAGATTTAACTCATACGATAATTATATTGTTATTTCATGTTCTACTTACGTGATAACTTATTATATATATATTTTCTTG
TTATAGATACTCGACGGTACCCTCGAGAGATCTActagagagggcctatttcccatgattecttcatatttgecatatacgatacaaggectgttagagagataattggaattaatttgactgtaaacacaaagatattagtacaaaatacgtgac
gtagaaagtaataatttcttgggtagtttgcagttttaaaattatgttttaaaatggactatcatatgcttaccgtaacttgaaagtatttcgatttcttggectttatatatcttgtggaaaggacgaaaCACCGgacgtcegctcgecaatcag
agttttagagctagaaatagcaagttaaaataaggctagtccgttatcaacttgaaaaagtggcaccgagtcggtgettttttgttttagagctagaaatagcaagttaaaataaggctagtccgtttttagegegtgegecaattcectgecagac
aaatggggtacccgttacataacttacggtaaatggcccgectggetgaccgeccaacgacccecgeccattgacgtcaatagtaacgeccaatagggactttccattgacgtcaatgggtggagtatttacggtaaactgeccacttggecagta
catcaagtgtatcatatgccaagtacgccccctattgacgtcaatgacggtaaatggccecgectggecattgtgeccagtacatgaccttatgggactttectacttggcagtacatctacgtattagtcategetattaccatggtgatgeggt
tttggcagtacatcaatgggcgtggatagecggtttgactcacggggatttccaagtctccaccccattgacgtcaatgggagtttgttttggcaccaaaatcaacgggactttccaaaatgtcgtaacaactceccgecccattgacgcaaatggg
cggtaggcgtgtacggtgggaggtctatataagcagagctctctggctaactagagaacccactgecttactggecttatcgaaattaatacgactcactatagggagacccaagecttgeggecctagecaccatggactacaaagaccatgacgg
tgattataaagatcatgacatcgattacaaggatgacgatgacaagatggcccccaagaagaagaggaaggtgggccgcggaatggacaagaagtactccattgggectegeccatecggecacaaacagegtecggetgggecgtcattacggacgag
tacaaggtgccgagcaaaaaattcaaagttctgggcaataccgatcgccacagcataaagaagaacctcattggegeectcectgttecgacteccggggaaaccgeccgaagecacgecggetcaaaagaacagcacggcgcagatataccecgecagaa
agaatcggatctgctacctgcaggagatctttagtaatgagatggctaaggtggatgactctttcttccataggectggaggagtectttttggtggaggaggataaaaagcacgagegeccacccaatctttggcaatatecgtggacgaggtgge
gtaccatgaaaagtacccaaccatatatcatctgaggaagaagcttgtagacagtactgataaggctgacttgcggttgatctatctcgegectggegecatatgatcaaatttcggggacacttecctcatecgagggggacctgaacccagacaac
agcgatgtcgacaaactctttatccaactggttcagacttacaatcagettttcgaagagaacccgatcaacgcatccggagttgacgccaaagcaatcctgagegetaggetgtceccaaatccecggeggetecgaaaacctecategecacagetece
ctggggagaagaagaacggcctgtttggtaatcttatcgecctgtcactcgggectgacceccaactttaaatctaacttcgacctggeccgaagatgeccaagecttcaactgagcaaagacacctacgatgatgatctecgacaatctgetggecca
gatcggcgaccagtacgcagacctttttttggecggcaaagaacctgtcagacgccattctgetgagtgatattctgecgagtgaacacggagatcaccaaagctceccgectgagegetagtatgatcaagegetatgatgagcaccaccaagacttyg
actttgctgaaggcccttgtcagacagcaactgecctgagaagtacaaggaaattttcttcgatcagtctaaaaatggctacgeccggatacattgacggcggagcaageccaggaggaattttacaaatttattaagecccatcttggaaaaaatgg
acggcaccgaggagctgctggtaaagcttaacagagaagatctgttgecgcaaacagegcactttcgacaatggaagcatcecccaccagattcacctgggegaactgcacgectatectcaggecggcaagaggatttctacecectttttgaaaga
taacagggaaaagattgagaaaatcctcacatttcggataccctactatgtaggcccecctegececggggaaattccagattecgegtggatgactecgcaaatcagaagagaccatcactcectggaacttcgaggaagtecgtggataagggggece
tctgcccagtcecttcatcgaaaggatgactaactttgataaaaatctgectaacgaaaaggtgcttcecctaaacactctctgetgtacgagtacttcacagtttataacgagectcaccaaggtcaaatacgtcacagaagggatgagaaagccag
cattcctgtctggagagcagaagaaagctatcgtggacctcctcttcaagacgaaccggaaagttaccgtgaaacagctcaaagaagactatttcaaaaagattgaatgtttcgactectgttgaaatcagecggagtggaggatcgettcaacge
atccctgggaacgtatcacgatctcctgaaaatcattaaagacaaggacttcctggacaatgaggagaacgaggacattcttgaggacattgtcctcaccettacgttgtttgaagatagggagatgattgaagaacgecttgaaaacttacget
catctcttcgacgacaaagtcatgaaacagctcaagaggcgccgatatacaggatgggggcggctgtcaagaaaactgatcaatgggatccgagacaagcagagtggaaagacaatcctggattttcttaagtccgatggatttgecaaccgga
acttcatgcagttgatccatgatgactctctcacctttaaggaggacatccagaaagcacaagtttctggccagggggacagtcttcacgagcacatcecgectaatcttgcaggtageccagetatcaaaaagggaatactgcagaccgttaaggt
cgtggatgaactcgtcaaagtaatgggaaggcataagcccgagaatatcgttatcgagatggcccgagagaaccaaactacccagaagggacagaagaacagtagggaaaggatgaagaggattgaagagggtataaaagaactggggtcccaa
atccttaaggaacacccagttgaaaacacccagcttcagaatgagaagctctacctgtactacctgcagaacggcagggacatgtacgtggatcaggaactggacatcaatcggctctccgactacgacgtggatgeccatcecgtgeccecagtett
ttctcaaagatgattctattgataataaagtgttgacaagatccgataaaaatagagggaagagtgataacgtcccctcagaagaagttgtcaagaaaatgaaaaattattggcggcagectgectgaacgeccaaactgatcacacaacggaagtt
cgataatctgactaaggctgaacgaggtggcctgtctgagttggataaagcecggettcatcaaaaggcagecttgttgagacacgeccagatcaccaagcacgtggecccaaattcectcgattcacgcatgaacaccaagtacgatgaaaatgacaaa
ctgattcgagaggtgaaagttattactctgaagtctaagctggtctcagatttcagaaaggactttcagttttataaggtgagagagatcaacaattaccaccatgcgcatgatgecctacctgaatgcagtggtaggcactgcacttatcaaaa
aatatcccaagcttgaatctgaatttgtttacggagactataaagtgtacgatgttaggaaaatgatcgcaaagtctgagcaggaaataggcaaggccaccgctaagtacttcecttttacagcaatattatgaattttttcaagaccgagattac
actggccaatggagagattcggaagcgaccacttatcgaaacaaacggagaaacaggagaaatcgtgtgggacaagggtagggatttcgecgacagtccggaaggtectgtccatgeccgecaggtgaacatcgttaaaaagaccgaagtacagacce
ggaggcttctccaaggaaagtatcctcccgaaaaggaacagcgacaagectgatcgcacgcaaaaaagattgggaccccaagaaatacggeggattcgattetectacagtegettacagtgtactggttgtggeccaaagtggagaaagggaagt
ctaaaaaactcaaaagcgtcaaggaactgctgggcatcacaatcatggagcgatcaagcttcgaaaaaaaccccatcgactttctcgaggcgaaaggatataaagaggtcaaaaaagacctcatcattaagecttcccaagtactectectectttga
gcttgaaaacggccggaaacgaatgctcgcectagtgecgggecgagectgcagaaaggtaacgagectggecactgecectctaaatacgttaatttettgtatectggecagecactatgaaaagectcaaagggtcectcccgaagataatgagcagaagecag
ctgttcgtggaacaacacaaacactaccttgatgagatcatcgagcaaataagcgaattctccaaaagagtgatcctecgecgacgctaacctecgataaggtgetttctgettacaataagcacagggataagecccatcagggagcaggcagaaa
acattatccacttgtttactctgaccaacttgggcgegcctgcagecttcaagtacttcgacaccaccatagacagaaageggtacacctctacaaaggaggtcecctggacgeccacactgattcatcagtcaattacggggetctatgaaacaag
aatcgacctctctcagctcggtggagacgtgecggggttctggcaageccatcecccaaccecctgetgggectggacagcaccggaaagtcttacccaactgtgagtgetgattaccaggacgecgttgagaaggcgaagaagaagctcagagge
ttcatcgctgagaagagatgcgctcecctctaatgetecegtttggecattccactectgetggaacctttgacaagggcacgaagaccggtggacecttcggaaccatcaagcacecctgecgaactggcectcacagegectaacaacggtcttgacateg
ctgttaggcttttggagccactcaaggcggagttccctattttgagectacgecgatttctaccagttggetggegttgttgecgttgaggtcacgggtggacctaaggttccattccacecctggaagagaggacaagectgagccaccaccaga
gggtcgcttgcctgatcccactaagggttctgaccatttgagagatgtgtttggcaaagetatggggettactgaccaagatategttgectcectatectgggggtcacactattggagetgcacacaaggagegttctggatttgagggtecectgg
acctctaatcctcttattttcgacaactcatacttcacggagttgttgagtggtgagaaggaaggtctccttcagctaccttectgacaaggectcecttttgtctgaccctgtattececgeectetegttgataaatatgcageggacgaagatgect
tctttgctgattacgctgaggctcaccaaaagectttceccgagettgggtttgetgatgecgaattcagcagggecgaccccaagaagaagaggaaggtggaccccaagaagaagaggaaggtggaccccaagaagaagaggaaggtgtgactega
gcatgcatctagagggccctattctatagtgtcacctaaatgctagagctcgectgatcagectcgactgtgecttctagttgecagecatctgttgtttgececteeccecegtgecttecttgacectggaaggtgecacteccactgtecttte
ctaataaaatgaggaaattgcatcgcattgtctgagtaggtgtcattctattctggggggtggggtggggcaggacagcaagggggaggattgggaagacaatagcaggcatgectggggatgecggtgggetetatggettectgaggecggaaaga
accagCTGTGGAATGTGTGTCAGTTAGGGTGTGGARAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCARAGCATGCATCTCAATTAGTCAGCAACCAGGTGTGGARAGTCCCCAGGCTCCCCAGCAGGCAGAAGTATGCARAGCATGCATCT
CAATTAGTCAGCAACCATAGTCCCGCCCCTAACTCCGCCCATCCCGCCCCTAACTCCGCCCAGTTCCGCCCATTCTCCGCCCCATGGCTGACTAATTTTTTTTATTTATGCAGAGGCCGAGGCCGCCTCGGCCTCTGAGCTATTCCAGAAGTAG
TGAGGAGGCTTTTTTGGAGGCTAGCatggtgagcaagggcgaggagctgttcaccggggtggtgeccatectggtecgagetggacggecgacgtaaacggecacaagttcagegtgteceggegagggecgagggegatgecacctacggcaagetyg
accctgaagttcatctgcaccaccggcaagctgcccgtgecctggeccaccetegtgaccaccectgacctacggegtgecagtgettcagecgetacceccgaccacatgaagcagcacgacttcecttcaagtececgecatgeccgaaggcetacgtec
aggagcgcaccatcttcttcaaggacgacggcaactacaagacccgecgecgaggtgaagttcgagggecgacaccctggtgaaccgcatcgagetgaagggcatcgacttcaaggaggacggcaacatecctggggcacaagectggagtacaacta
caacagccacaacgtctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgeccacaacatcgaggacggcagecgtgcagetcgecgaccactaccagecagaacaccecccatcecggegacggececegtgetgetgeece
gacaaccactacctgagcacccagtccgecctgagcaaagaccccaacgagaagcgegatcacatggtectgetggagttegtgaccgecgeecgggatcactecteggecatggacgagetgtacaagtaCAGCGGTCGCGAGGGCAGAGGAAGTC
TTCTAACATGCGGTGACGTGGAGGAGAATCCCGGCCCTATGACCGAGTACAAGCCCACGGTGCGCCTCGCCACCCGCGACGACGTCCCCAGGGCCGTACGCACCCTCGCCGCCGCGTTCGCCGACTACCCCGCCACGCGCCACACCGTCGATCC
GGACCGCCACATCGAGCGGgtcaccgagctgcaagaactecttectcacgegegtegggectegacatecggecaaggtgtgggtecgeggacgacggegecgeggtggeggtetggaccacgecggagagegtecgaagegggggeggtgttegecgag
atcggcccgegeatggecgagttgageggtteceggetggecgegecagecaacagatggaaggectectggegecgecaccggeccaaggageccgegtggttectggecaccgteggegtetegeccgaccaccagggcaagggtectgggecageg
ccgtegtgectcececcggagtggaggeggecgagegegecggggtgeccgecttectggagacctecegegeeccegecaacctececttectacgageggeteggettcacecgtcaccgecgacgtecgaggtgecccgaaggaccgegecacctggtgeat
gacccgcaagcccggtgectgaGGCGCGGGCCGCGCTAGCGGATCCGCTTCGAGCAGACATGATAAGATACATTGATGAGTTTGGACAAACCACAACTAGAATGCAGTGAAAARAATGCTTTATTTGTGARATTTGTGATGCTATTGCTTTATT
TGTAACCATTATAAGCTGCAATARACAAGTTAACAACAACAATTGCATTCATTTTATGTTTCAGGTTCAGGGGGAGATGTGGGAGGTTTTTTAAAGCAAGTAAAACCTCTACARATGTGGTARAATCCGATARGGATCGATCCGGGCGGATCCT
TTTGTTACTTTATAGAAGAAATTTTGAGTTTTTGTTTTTTTTTAATAAATARATAAACATAAATAAATTGTTTGTTGAATTTATTATTAGTATGTAAGTGTAAATATAATAAAACTTAATATCTATTCAAATTAATAAATARAACCTCGATATAC
AGACCGATAAARACACATGCGTCAATTTTACGCATGATTATCTTTAACGTACGTCACAATATGATTATCTTTCTAGGGTTAATCTAGAGTCGACARAGGCTAAGTAACATCTGTGGCTTAATTARARACAGTAGTTGACAATTARACATTGGCATA
GTATATCTGCATAGTATAATACAACTCACTATAGGAGGGCCATCATGGCCAAGTTGACCAGTGCTGTCCCAGTGCTCACAGCCAGGGATGTGGCTGGAGCTGTTGAGTTCTGGACTGACAGGTTGGGGTTCTCCAGAGATTTTGTGGAGGATGA
CTTTGCAGGTGTGGTCAGAGATGATGTCACCCTGTTCATCTCAGCAGTCCAGGACCAGGTGGTGCCTGACAACACCCTGGCTTGGGTGTGGGTGAGAGGACTGGATGAGCTGTATGCTGAGTGGAGTGAGGTGGTCTCCACCAACTTCAGGGAT
GCCAGTGGCCCTGCCATGACAGAGATTGGAGAGCAGCCCTGGGGGAGAGAGTTTGCCCTGAGAGACCCAGCAGGCAACTGTGTGCACTTTGTGGCAGAGGAGCAGGACTGAGGATAACCTAGGAAACCTTAARAACCTTTAAAAGCCTTATATAT
TCTTTTTTTTCTTATAAAACTTARAACCTTAGAGGCTATTTAAGTTGCTGATTTATATTAATTTTATTGTTCAAACATGAGAGCTTAGTACATGARACATGAGAGCTTAGTACATTAGCCATGAGAGCTTAGTACATTAGCCATGAGGGTTTAG
TTCATTAAACATGAGAGCTTAGTACATTAAACATGAGAGCTTAGTACATACTATCAACAGGTTGAACTGCTGATCTTAATTAAAATTATCTCTAAGGCATGTGAACTGGCTG

gRNA

Supporting Figure 2. A, Construct design highlighting the location of gRNAs driven by U6 promoter, and dCas9-V5-APEX2
fusion driven by CMV promoter (PCMV) as well as SV40 promoter (PSV40)-controlled GFP-T2A-Puro (GTP). piggyBac inverted
terminal repeats (ITR) sequences are boxed in blue. B, complete sequence of Zeo-pT-U6-ChoREgRNA-dCas9-APEX2-GTP.
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Supporting Figure 3. Effect of ChREBP-B, p53 and YY1 on Tug1
transcription. A, Luciferase activities in podocytes co-transfected with
Tug1-1kb promoter reporter construct (Tug1-1kb) and increasing amounts of
ChREBP-a. or ChREBP-B cDNA expression constructs or empty pcDNA3
vector (Vec) under normal glucose conditions (n=3). Luciferase readings are
presented as meants.e.m. n.s., not significant, *, p<0.05, **, p<0.01, ***,
p<0.001 (compared to vector group), B, Cultured mouse podocytes were
transfected with Tug1-1kb promoter luciferase construct (Tug1-1kb), together
with plasmids for overexpression of indicated transcription factors, or empty
pcDNA3 vector (Vec) under normal glucose conditions. Luciferase assys
were performed as in A (n=3).
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