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gLk a2 S L CIREZELMEELZ A LT Y., EERNOEREYCA EWE ORI, ik F ok
RO, RIS DONT VAT EBERWE CTh D, TOD, BHEEOK T IIfks RBEED Y 27
EIRVIGD, TR, 2 BBERIEEE OB T, BHEEIR T 2RO 55 BEDHEINO —&k 4 -
EoTWSZ Enb, BHEE oL zfffia s he— AN HETHDH L FR 5D, 2 WEERIEE
FIZBIT Db = e — VIR FRECEERIEDNERTH Y | 2 TH 072 m O SEE DR
HIRWIGEITI, B AR TR EZ MW IERRIES TOI D, ZHE TIZ, < oA ER T
FENRBHIE S A, il % DBFE OFRBIZIN CIZBERIFIERIMTON TE o~ T, IKRLE LT DEET
MIFED LR DBENRD SN TN D, 6o T, Fcef O fbERE FTENHEIND Z LITFICEEN
TEO . PR OGBSO [T 728772 A a2 BT 2 E DB HEF 2 5,

VHAETIE, iR 0 R T3 & L C Sodium-glucose co-transporter 2 (SGLT2) FHEZKDBIFRE 3D 5
NTUWD,SGLT2 3 FEITALRAE LA R RIS IR T 2 73— A R T U AR—FZ—=TH Y,
RANE D 7NV a— AFHRINICEERBE LA LTS, ZHETOREICLY | SGLT2 OEREFAEFIC X
ST, WP D7z — 2P OMEI A S MbERE TERZRBO b T 2 &R0, 2 BBERFEE IZBD
T SGLT2 BnFORBENEE L 2 Lb, 2 BERFOERS—7 v FE LTHEARZEDTND
[1-3]e 2D & D1 2 BUIFERIFICIIT % SCGLT2 DERESLH BB T2 WME N L < H3 > TWVWDH —FH T,
AR CTORBITRENC BT 2 WME IR L LTHR ED LS AT =X LT SGLT2 B2 FEBIH
HiZZ T TODNICONTRIZEAEH LN E RS> TR, ZD72H, 5% OWFRIZE - T SGLT2 &
5T OFEBUHEIFERE D 7 & 2o, SGLT2 % Ak & U787z 70 2 BUBE PRIA DIRIFREIE 2 i35 2
EVNARETIE AWV EHERI S N D,

2003 FEDE BT LFHEIOE T RIS, T LGN DT ) LOKEE - RO~ T A T YA =
VAFROERBBELH T, TEV 2R T 4 7 AL H BB TRBEAHICEAREE L L) ITk o7,
TET = RT 4 7 A LTINS OZE N E DR W R R BRI S ERIhTEBY, &
Ak AERfi, DNA A F Uk, micro RNA 72 EDA D= X AR HINTND, T =T 4 7 AZET

B HFZE DR SCELIE 2000 HEEE > BN LAG® ., 2 BUBEIRIE & OB#EAZ /R L7233 H 2 ZBHETEL Hd-o



TWD, BlaZET 5 L, BLA b LRI D AKBEIR 7 Nrf2 (nuclear factor-like 2) 13, 2 RUHEIRIEIZ
Lo THREABEDETABOONTEY, ZORBEMH T 22T 4 7 ANTFET L LIRESH
TW5 [4-T7, $7-. BEOEBL D7V a—2 b T AR—Z—DBIGFRIALHCZE D = 2T ¢
I ANEETDHZEERPELNE LIERENZ L EN->TND [8-11], ZD =0, 2 PRI HEAICBIT 5
SGLT2 B FRBALECE N THZE =17 4 7 ANFET LN HERI S, b oS
HENE$ 5 Z LT, SCLT2 BT DR ILHEEM BT 2 W 2MmAN GO EE N5,
ZZTAIETIE, mE Y =T 4 7 ZHflENCHE R LT, & MEAERNIZEBT 5 SCLT2 Ein DI EL
FiRAAE ORI d6 O 2 UBE PRI B T D SGLT2 &An- D FE BLEBEAE DM (218 ) 7o F 28 21T - T,
% 1 BT, SGLT2 B FORIHEIEET 2=y =17 1 v 7 il 3 L OG5 MK+ o
[FE & 2 OREFIIC DWW THRET L7z, 8 2 BT, ZVa—ARc ey =T 4 v 7z LI2E
IEALRABE AN O SGLT2 BInFRBUTE 2 5 BT L O OFHEiHE DM 7ot 217 - 72,

AWFFE O SR A LL N IZRT (Fig. 1),
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Fig. 1 Scheme of regulatory mechanisms for the SGLT2 gene in the human kidney

Yellow columns represent nucleosomes. Red lines represent DN As. Bold arrows indicate the transcription start site.
Acetyl-CoA, Acetyl-coenzyme A; Glc, glucose; HDACs, histone deacetylases; HNF1a, hepatocyte nuclear factor 1
alpha; TSA, trichostatin A; Ac, acetyl group.
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1.1 FFim

BT e MERND 7L a— 2REEE MR T 2 BEREGR Th 0 . FERESIFNbD 7L a—2
O, v a—ZAOFRINAHEEEE L TAHT D, SREKIA TR S L7z 7V = — 2 TBHENL R 1
AIICAFET D /L a— A [ T AR— & — sodium-glucose co-transporters (SGLTs) (2 & » CTHIAENIZHL
ViAE I, glucose transporters (GLUTS) (Z k> Tl ~& RS2 [12-15], % kA Tl 180 g/day 2
Jb 2 — APRERIA CTIEE S, TORYE (F90%) (327 A b S1, S2 (25845 SGLT2 (SLC5A2) %
Jr U TR Y IAE D [15], FIEMERMERER S Tl SGLT2 EAnF OFIAREE) Sk~ 72—
FELRNEE SN TR, i RE LEGHIRICIIT 5 SGLT2 OREREIR F23VET 5 2 & T, BRI
JRFNPED 7N a— AP E 5 I L TWHEEZEX LN TS [16-19], EEE, ~ TV R SgIt2 %2/ v 7
TUNTLHZEIZE0, RENPSO TN a—2HRRNRBD bzt WO HENH R > TWD [20,21], LA
EED . SGLT2 ITRMEIZRKIT D57V a—2AOBRINUICEER KR AT DH N T AR—F—ThHoH L
2%,

SGLT2 DR BLENICHEREICRE T 2 Mt N E < B3> T D —75 T, SGLT2 Bis T DI B HiHHEIZ >
WTOEEIIRIZIZD 20, T E TIZ SGLT2 DIEEFHH 2 1 5 5B K+ DRFE Z il A 7o iFFE 8 N < D
PERE SN TWD, SGLT2 OFRBLFHEI K& b EEREF K1 L5 2 5T % hepatocyte nuclear factor
(HNF) 1a 1%, SGLT2 5° il (5°-flanking region, 5°-FR) (ZIEBEMIICHEST 5 2 & T, SGLT2 DR H 4%
HEHIT 22 ENHBLNE o TV D [22-24], £72. HNFdo =° Spl & W\ o 72HREK 2OV T SGLT2
DFBEFHEICHF G L TV D EOMERHI > T D [25,26], ZiLH DERGRFIEXERIZ IV TH54r 7038
BRSO 5T D08, JFlE/ MG 72 & Ofk % 7o/l TH RIBRIC T2 R BBRBO N T D, LarL,
BB LLSR DR TIL SGLT2 DFEBLMF L A ERO LI TE LT HG K F O 7 TIEE Nk R H BT
DA = AL AT E TV, - T, & MEKRRIZEKIT 5 SGLT2 BHn+ O Fffl 72 R B
Bt 2R L T < BT BIRB RIS KD REBGAHE & 1TR R 57 e —FinRd b,

X7 LAY — 2 (nucleosome) (%7 v~ F UAFIEDOFARHEALT, K 147 bp @ DNA Lt A b & X

'E (H2A, H2B, H3, and H4) THRR SN TV 5, X7 LAY — L& ERT 258 TlE, IEKF<° RNA

KU AT —FD DNA ~DFEENHE SN D [27,28], - T, B DOEREHHEICHEERERNX 7



F YV — L EAKEE (nucleosome occupancy) T 2556, £ DB FIEH0RETIEEEZ A L Tk
B2OND, X7 LAY —AEEREIIMERT 2t 2 R X Ry EAMERHIER &2 5 2 & TEH)
THZENMONTEY, EX MY H3 DU T UEREADT BF MR A F U Lo T ERRR B 2
B0 2L CRIGFRBVET T 2, IHFEOHEICE->T, X7 LAY — LW RBIRFOT B E—
S — TR 9 D AR B 2R BN - O G 2 HIl 2 2 E R BN ERoTERY , KR E L TR
BRI LFRBICEE L TWA EEZ BN TWS [29-33], — T, SGLT2 EinFDIEHHE & X

7 LAY — A EARREDBMRIEZ B 50 L2l H 2 - Ty, 2072, SGLT2 Ein{ DisE

fEkIc I 2 X 7 LAY — A ERIREE T 5 2 & . Bl R 7 SGLT2 s 1 Ol 5 ik
BICBET 2= afilions L& 27,

Z ZCAMFFETIX, SGLT25°-FR (2817 2 X 7 LA Y — A EAIREEN SGLT2 Ei5 T O GHMENC 5 1
DRBEOFMAAT o 72, RO, BHEALRANE LRz i lfifaikds KOs MEHERkZ 1 L. SGLT25°-FR
DX LAY — 5 EERELREIEEOBRMEEZ I SN Uiz, T, X7 LAY — A EFREZET
SHETHFD SGLT2 BT R~ DB 2 MR U FEH M N R RGN 2 € L7z, &% IT, SGLT2
G RH O BN BYEIC SGLT2 5°-FR O X7 LAY — A EFERENEFEGTHZLE2WHLMNCT D
D, b MERRNIZIEW T SGLT2 AR DFELN RO HILTH WIS OV a2 nwTx 7 LAY —

DIEHT 24T o T2,



1.2 HiE

121 HK-2 MlanissE
1.2.1.1 Culturing

bt RO R M BB HIIERE HK-2 1% 37°C. 5% CO2 514 T2 T Dulbecco’s Modified Eagle
Medium: Ham’s F-12 Nutrient Mixture (DMEM/F-12)/10% fetal bovine serum (FBS) % H\W\CTH2 L7=, Al
DO HIBEIZIE TrypLE™ Express Enzyme (1X), no phenol red i/ L7z, #I23 L7=fifdotz F VU 70
— A FPERIEICTEHAI L. 6-well plate 38 X T 24-well plate (ZZ+ZFH 2.0x10° cells/well 35 X 0% 0.2x10°
cellsiwell £72% X 5 IR Z 1T 7=, #EFEDD 72 FEE#%121E DMSO (control) 33 & T8 1.0 uM trichostatin

A (TSA) Z oAz L, 24 FFfEIGE LT,

1.2.1.2 Transfection
HK-2 ~D 77 A RDE AL FUGENE® HD Transfection Reagent @711 k = LIZHEV, FERED S 24

FERIZICLA T O -1 OFEEZ TR LT, & well (2@ L7z,

[Reagents]

| | I
Plate 6-well 24-well 24-well
Cells/well 1.5x10° 0.2x10° 0.2x10°
Opti-MEM Up to 150 puL Up to 25 pL Up to 25 uL.
Expression plasmid 500 ng - 500 ng
Reporter construct - 0.089 pM 0.089 pM
pGL4.70 plasmid - 25 ng 25 ng
FUGENE® HD Transfection Reagent 2 UL Vectors (ug)x4 pL Vectors (ug)x4 pL

[0 0.089 pM = 250 ng of the pGLA4.10 plasmid
I, transfection of an expression plasmid
I, transfection of a reporter construct

111, co-transfection of an expression plasmid and a reporter construct



1.2.2  SGLT2 reporter constructs MD{ERL

SGLT2 5-FR DG {E M 35 X QAT FA i (2 B 272 85I & fE T3 5 72 912, In-Fusion cloning (2T
pGL4.10 [luc2] Vector (pGL4.10) & SGLT2 5’-FR (-3185/+18) Z3& A L 7= reporter construct Z{Ef L 7=, =
NEHR L LT, BMICHi AL % K& S 7= deletion constructs (-2320/+18, -1587/+18, -485/+18, -154/+18,
and -44/+18) X EBAL A FLAOZS B A% (QuikChange |l site-directed mutagenesis method) (2 C/ESLL |

HNF1o-binding motif (-51/-37) % K4k & 7= construct [del-(-51/-37)] i In-Fusion cloning (2 C/ESL L 7=,

1.2.2.1 Restriction enzyme digestion

pGL4.10 % Kpnl/Hindlll THLEE L | K& (E NucleoSpin® Gel and PCR Clean-up % VTR L 72,

[Reagents]

10xM Buffer 5uL
Kpnl (10 U/pL) 0.75 uL
Hind11l (15 U/uL) 0.5 uL
pGL4.10 plasmid 2 ug

Nuclease-free water

Total 50 uL

[Thermal cycling conditions]

Digestion 37°C 60 min
Inactivation 70°C 15 min
1.2.22 PCR

/77 2 DNA Z# L LT, SGLT25’-FR (-3185/+18) ###lE S ¥ 2577 4 ~—%Z &5t L. PCR {kIZ &
Y BEME L 7=, Primer Design tool for In-Fusion® HD Cloning Kit zf L. Kpnl/HindllI-digested pGL4.10 ®
2 AREAREGELSNZ AR 72 15 A4 BRI IN L7 77 A ~—Z %G L7z (Table 1), sth, 7 Hm—

A7 VERKENT T HANE 2 eRR L . NucleoSpin® Gel and PCR Clean-up % fV T PCR product Z 58 L 7=,

10



[Reagents]

Sterile distilled water 15.875 uL
5x PrimeSTAR® GXL Buffer 5uL
2.5 mM dNTPs 2uL
Primer mix (10 uM) 0.625 uL
Prime STAR® GXL DNA polymerase 0.5 uL
DNA 1puL
Total 25 uL

[Thermal cycling conditions]

Denaturation 98°C 10s
Annealing 60°C 15s 30 cycles
Extension 68°C 1 min/kb

1.2.2.3  In-fusion cloning

In-Fusion® HD Cloning Kit (Z%V >, Kpnl/Hindlll -digested pGL4.10 |Z PCR product %3 A L 7=,

[Reagents]

5x In-Fusion HD Enzyme Premix 0.5puL
Kpnl/HindI1l -digested plasmid 12.5 ng
PCR product 12.5 ng

Sterile distilled water

Total 2.5 ulL

[Thermal cycling conditions]
In-Fusion reaction 50°C 15 min

1.2.2.4  Transformation
ECOS™ Competent E. coli JIM109 25 uL (Z cloning product 2.5 uL % il 2., ECOS™ 6 /3ff] 7" 1 b =2 LIZHE

> CTRHEEHR AT T,

1.2.2.5 Insert check

SGLT2 5°-FR BRI X —|[ZEAINTWDHZ L2 WRTHT-OIC, BELTZH—0Dap=—F LW

11



Table 1 \ZR" 77 A4 ~—% T PCR Z1To7z, #=m =—|3H7=72 LB agar (1% ampicillin) (Z#9 |

VAR =T L— FE{ERLL7=, PCR product (X7 41— 27 /L ESIKENT THEINE 2 il L7z,

[Reagents]

Gene RED PCR Mix Plus 5uL
Forward primer (10 pM) 0.12 uL
Reverse primer (10 pM) 0.12 uL
Nuclease-free water 4.76 pL
Total 10 uL

[Thermal cycling conditions]

Initial denaturation 94°C 3 min

Denaturation 94°C 20s

Annealing 55°C 20s 35 cycles
Extension 72°C 10 s/kb

Final extension 72°C 7 min

1.2.2.6  Direct sequencing

HEAHER Sz 21 =—% LB broth (1% ampicillin) 2 mL 2% L . BioShaker BR-13UM (2 TR 3%
(37°C, 200 rpm, 13 h) L 7=#. NucleoSpin® Plasmid QuickPure (= CHiitH L 7= plasmid DNA %\ T, DNA
Bl MR LTz, L7277 A ~—1% Table 1 (2”9, BUSHEORERIZIT illustra™ Sephadex™G-50
Fine DNA Grade % f{#f L 7=, Multi- Screen® Filtration System (Z 73 L, J&E milli Q 300 uL #/x T 2.5
REIFRE L 72, =0 (1,000xg, 3min) L CAKRGZBRE LT, RICEOY VT L, BEED
(1,000xg, 3min) 2% = & THER L 7o, RSO FEIIIUNRZFEENTERE  8E -kt v ¥ —Ic &5t

L. ABI 3130xI DNA Sequencer (Z CHeH & figdr L 7=,

[Reagents]

BigDye® Terminator v1.1 v3.1 5xSequencing Buffer 2 uL
Terminator Ready reaction mix® 0.33 uL
Primer (10 pM) 0.4 uL
Plasmid DNA 250 ng/6 kb

Nuclease-free water

Total 10 uL

12



[Thermal cycling conditions]

Initial denaturation 96°C 2 min
Denaturation 96°C 10s
Annealing 50°C 5s 25 cycles
Extension 60°C 4 min

1.2.2.7 Plasmid DNA extraction
HIOES 238 A S /- 2 =—% LB broth (1% ampicillin) 2 mL CHEZ 52 (37°C, 200 rpm, 10 h) L
7-#. 500 uL % LB broth (1% Ampicillin) 20 mL (& L. & 5C#REE:#% (37°C, 200 rpm, 16 h) L7=, k%

1% 1%, QlAfilter plasmid Midi Kit (Z7EV >, plasmid DNA % FEHL L 7=,

1.2.2.8 QuikChange Il site-directed mutagenesis

QuikChange® Primer Design Program™ % F\\CZ RS A7 Z o ~— (Table 2) Z{E# L. plasmid DNA
ZEFRINZ PCR %17 7=, UG, #58 plasmid DNA % U195 72(Z Dpnl ALEE A 470 NucleoSpin®
Gel and PCR Clean-up THRLL 7=, %\ T, Kpnl AEEZ1TVy, SGLT2 5-FR O—#i& KA X&,

NucleoSpin® Gel and PCR Clean-up THiHl L 7=,

* PCR

[Reagents]

5xPrimeSTAR® GXL Buffer 5uL
2.5 mM dNTPs 2ul
Primer mix (10 uM) 0.625 uL
Prime STAR® GXL DNA polymerase 0.5puL
Plasmid DNA 30 ng

Sterile distilled water

Total 25 uL

[Thermal cycling conditions]
1.2.22 M

13



+ Dpnl digestion

[Reagents]

10x CutSmart® Buffer 2.5uL
Dpnl (20 U/pL) 0.5 uL
PCR product 22 uL
Nuclease-free water 25 uL
Total 50 uL

[Thermal cycling conditions]
Digestion 37°C

Inactivation 80°C

+ Kpnl digestion

[Reagents]

10xL Buffer 5 uL
Kpnl (10 U/pL) 0.5 uL
Purified PCR product 24.5 uL
Nuclease-free water 20 pL
Total 50 ulL

[Thermal cycling conditions]
Digestion 37°C

Inactivation 70°C

1.2.2.9 Ligation

Kpnl (2 X 2 UIrERAL % ligation S & 0 fEA & H 7=,

[Reagents]

2x Rapid Ligation Buffer 5uL
T4 DNA Ligase (1-3 U/uL) 1 uL
Kpnl digested PCR product 50 ng
Nuclease-free water

Total 10 ulL

[Thermal cycling conditions]
Ligation 16°C

14

60 min

20 min

60 min

15 min

60 min



Table 1

Primer sequences for the cloning of SGLT2 reporter plasmids

Restriction
Primer Sequence (5’ to 3’)?
enzymes
Cloning of the SGLT2 5’-flanking region
-3185 Forward TGGCCTAACTGGCCGGTACCTTCCCGACCGCCT
+18 Reverse AGTACCGGATTGCCACTCCCCAGGATCTGCCCC )
In-Fusion cloning and site-directed mutagenesis
Forward GGCTCAGTGCCCCTGCTTCCCCTGGGGGAATCC
Pk verse CAGGGGCACTGAGCCGACAAGTCCCCCAGGTCT .
Forward GTTTGTTAATGAAGGAAGGTACCAGGAAGGAAGGAAAGA
2320 Reverse TCTTTCCTTCCTTCCTGGTACCTTCCTTCATTAACAAAC pnt
Forward CCAACTGCTCTTTGTGGTACCCTGACAAATGACACAC
o8 Reverse GTGTGTCATTTGTCAGGGTACCACAAAGAGCAGTTGG pnt
Forward CAAAAATCTGGGCTGGGTACCTTAAAGGAGTGGGAAAGGA
4% Reverse TCCTTTCCCACTCCTTTAAGGTACCCAGCCCAGATTTTTG pnt
Forward TGGAAGGGCCCAGGTACCCAAGACCAGCC
e Reverse GGCTGGTCTTGGGTACCTGGGCCCTTCCA pnt
Forward GGCTCAGTGCCCCTGAGGTACCCATTAATCCTTC
4 Reverse GAAGGATTAATGGGTACCTCAGGGGCACTGAGCC pnt
Insert check
Forward GCAGGTGCCAGAACATTTCT
pGL4.10
Reverse CCGTCTTCGAGTGGGTAGAAT

Direct sequencing

Location Sequence (5’ to 37)

SGLT2 Antisense TGAGAGAAATCCAGTGCCAAGT

Antisense CCTGAGATGAGAATTTGTGTGC

Sense GCTTTGTTGGTTTTTCTCCTTGTT

Sense CCACACCCAGCCAGTCCTAC

Sense GGAAGGATGAGCGGGAATTG
pGL4.10 Sense GCAGGTGCCAGAACATTTCT

aThe restriction site is underlined, and nucleotide changes are marked in bold letters.

15



1.2.3 HNF1a expression plasmid D {EHRL
1.2.3.1 Restriction enzyme digestion
PcDNA3.1(+) Vector (pcDNA3.1) % ECORIVEcoR[] THLEE L. K& 1%L NucleoSpin® Gel and PCR

Clean-up Z AW THRL L 7=,

[Reagents]

10x H Buffer S5 uL
EcoRlI (10 U/uL) 0.75 uL
EcoRL! (10 U/pL) 0.75 uL
pcDNA3.1 plasmid 2 Ug
Nuclease-free water

Total 50 uL

[Thermal cycling conditions]

Digestion 37°C 60 min
Inactivation 70°C 15 min
1.2.32 PCR

HK-2 cells 7> HAFER L 7= cDNA Z 551 LT, HNFlo BHARFEI & MBS W2 77 4 v — &%t L,
PCR {12 X 0 891E L 7=, HNFlo #HEREEEE DOEZHIIZ-OWTi, NCBI Reference Sequence: NM_000545.6 %
M L7, Primer Design tool for In-Fusion® HD Cloning Kit % f#i [ L. EcoRI/EcoR[I-digested pcDNA3.1 ®
2 RBRIECHINCARR 722 16 ¥ % S RIS M L7277 A ~— % &% L7z (Table 2), SUGtk, 7 W v —
A7 VERKENC T HANE 2 TeRR L . NucleoSpin® Gel and PCR Clean-up % fV T PCR product % 58 L 7=,

FOGEMIZONWTIX 1,222 HE B,

1.2.3.3 In-Fusion cloning ~ plasmid DNA extraction

Table2 D774 ~—%EHA L, 1.223~7 L RO FINETIT-7-,

16



Table 2

Primer sequences and oligonucleotides for the cloning of the HNF1e expression plasmid

Primer Sequence (5’ to 37)

Cloning of the HNF1a coding region

Forward CAGTGTGGTGGAATTATGGTTTCTAAACTGAGCCA

Reverse GCCACTGTGCTGGATTTACTGGGAGGAAGAGGC

Direct sequencing

HNFla Sense AGCAGTTCACCCATGCAGG
T7 Sense TTGTAATACGACTCACTATAG
BGH Antisense TAGAAGGCACAGTCGAGG

1.2.4 Luciferase assay

HK-2 iz 24 well-plate [ZHefE L C 24 Wpfijis2E L721%, 1212 THO 1 BEOY 1 IZE-T, 1.2.2
THIZCTYESRL L 7= reporter constructs, pGL4.70 plasmid 35 X O 1.2.3 T CEHRL L 7= HNFLla expression plasmid
AN L7z, 48 Kfff1#%. Dual-Luciferase® Reporter Assay Kit (27~ T cell lysate Z7ifi L7=, L7 =7
—BIEMEORIEIZIL TD-20/20 Luminometer % {4 L. reporter constructs (Z#2[KI 9% Firefly luciferase
activity (#1) 3L pGL4.70 (2K T2 Renilla luciferase activity (#2) ZHI7E L7z, Relative luciferase
activity (%45 reporter construct EHARED #1/42 THH XI5 ratio %, pGL4.10 HARED ratio THEAE(L

5 LT L,

1.25  RNA fiHB X U' mRNA OEE
1.2.5.1 RNA isolation

ISOSPIN Cell & Tissue RNA [Z7E > T, b MEfHAkIS L O HK-2 flilad total RNA Zfifit L7z, AR
1320 mg 2 L. MLik7e & DFRMEM & RET D201 T 1x PBS T wash Z217-72, £7-. Bk

DFREIF A RXIZ1T POLYTRON ZfEH L7,
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1.2.5.2 Nascent RNA capturing

Nascent RNA % [R5 %> 7 /LClid, TSA AL & [FRFIC, 0.2 mM 5-ethynyl uridine (EU) % & Zek%Hi
(Z7C 24 IRffBE2E U 1.25.1 TH & [AREIC total RNA Z [l L 72, Total RNA 1 pg % HV T Click-iT® Nascent
RNA Capture Kit [Z7£V>, EU-labeled RNA % [FIX L 7=, 0.5 mM biotin azide % M\ T Click K& 17-572
#%. FERLL 7= biotinylated RNA 200 ng % Dynabeads MyOne Streptavidin T1 magnetic beads 15 uL & #5 & &

. B BEIC > T nascent RNA Z RN L7~

1.2.5.3 cDNA synthesis

Verso cDNA Synthesis Kit (27t~ T, fliH L7 RNA OGN ZTTV, cDNA Z{ERI L=, 4T
47 ar hr—& LT, Verso Enzyme Mix(-) 35X T8 RNAtemplate (-) & [RIFFICHHEL L 7=, Nascent RNA
TlX beads DILFEZP <72, 96-well plate % #&1 S W72 708 B IR GRS 21TV, cDNA Z &S H7z,
FSH, 95°C C 2 oy RINEA L . WRE G &2 1k S 2 L[RIRFIZ beads & cDNA % Tefff S 7=, B

ZAYBEIZ T beads ZRE LT,

[Reagents]

Total Nascent
5%cDNA synthesis Buffer 2 ulL 4 uL
dNTP Mix (5 mM) 1 uL 2 uL
Anchored Oligo-dT (500 ng/uL) 0.5 ulL 1 ulL
Random Hexamer (400 ng/uL) 0.5 uL. 1 uL
Verso Enzyme Mix 0.5 uL 1 ulL
RNA template 500 ng 11 uL
Nuclease-free water -
Total 10 uL 20 uL
[Thermal cycling conditions]
cDNA synthesis 42°C 60 min
Inactivation 95°C 2 min
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1.2.5.4 Quantitative PCR

LU 72 cDNA % H V>, StepOnePlus Real-Time PCR System (Z & > T SGLT2 mRNA DAHX E &% 1T

-7z, Threshold /% 1.0 & LC threshold cycle (Ct) Z% i L7z, RPL13 mRNA J&Hl &% NERFEHE - LCff

L. AACt J£IZT relative SGLT2 mRNA expression level Z5iH L7-, mRNA OE&IZHFEH L7277 T4~

—{% Table3 |Z/-7,

[Reagents]
SYBR® Premix Ex Taq (Tli RNaseH Plus) 5uL
ROX Reference Dye 0.2 uL
Primer mix (10 uM) 0.2 uL
DNA 1pL
Nuclease-free water 3.6 uL
Total 10 uL
[Thermal cycling conditions]
Initial denaturation 95°C
Denaturation 95°C
Annealing and Extension 60°C
Dissociation 95°C
60°C
95°C
Table 3

Primer sequences for quantitative PCR

2 min
3s
30s
15s

1 min
15s

} 40 cycles

Gene Sequence (5’ to 37) Position
Forward TTCAGTCTCCGGCATAGCAA 1700 to 1719
SeLT2 Reverse CATCTCCATGGCACTCTCTGG 1807 to 1787
Forward GAGACAGTTCTGCTGAAGAACTGAA 486 t0 510
RPLLS Reverse TCCGGACGGGCATGAC 551 to 536
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1.2.6 Nucleosome occupancy and methylome sequencing

SGLT2 5°-FR O X7 LA Y — A HARRER LY DNA 2 FALIRRE & fi#HT 3 5 72 912 nucleosome
occupancy and methylome sequencing (NOMe-Seq) #1T>72, ZDOFERTITLAOIZ, MLk D »# > 37
E-DNAfEAZBEEL L, @EEF AR TR b L2, & NMERRNIZIFEEL 72\ GpC methyltransferase
ZEMT 5 Z & T, GpC sites DALY A F/AGMLERAZTT 5, GpC methyltransferase |3 37 (A= 1M: % 7
KZF D720, B A N RIRBR T EWolo Z "7 HIZHEAT % GpCsites I[ZHHIT 5 Z LN TET,
ZEMBIZ BN TV D FEI D GpC sites DA% AT ALT 5, D7, GpCsites D A F/ALIRRE & T
THILTRI VA Y — LWl 2 EHET 2 2 LN TE L, AFMEOSHRIE, Birm 2l >
7 BROSICCHEBIERR L, SA YT 7 A NEHIZTIEA T IALIRED > by VA 7 T o ViR
~ & 4 L 7=, Bisulfite-converted DNA % ##%1|Z PCR %47\, cloning 35 X O sequencing (2 & - T SGLT2
5-FR OESMEHRZ B LT-, X7 LAY — L1358 147 bp @ DNA TRk SN 5729, 147bp LA EICE
5T GpC A FIALDRED LR WTEEN X 7 LAY — AEEREICH 2 EHER SIS, (6> T HBbh
7oBABIE D 54 GpCsites DA FIAIKEEZ T+ 5 Z £12 KV (SGLT25-FR ITBITH X7 LAY —
LEAREEEHRHEE Lz, F£72. [FIRFIC GpC methyltransferase (-) #7H%% L. CpG sites d A F /L LikfER

AT % = L TINTEME DNA A FAALIRIE 2 R LT, AEBROBEAR 2L FIZRT (Fig 2),

Tissue/Cell

folmaldehyde crosslinking .
DNA purification

CpG s?tcs Bisulfite conversion
0O GpC sites l

PCR amplification/cloning

Sequencing )
Endogenous DNA methylation

© 0o o
® 0000 CCOPSO LG O0 O ODL 6@

Nucleosome occu pancy

Fig. 2 Scheme of the NOMe-Seq assay
Upper circles represent CpG sites: white circle, unmethylated CpG site; black circle, methylated CpG site). Lower green
circles represent GpC sites: unfilled circle, unmethylated GpC site; filled circle, methylated GpC site indicated that is

accessible to GpC methyltransferase. Pink lines represent regions large enough to accommodate a nucleosome.
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1.2.6.1 Preparation of GpC-methylated and bisulfite-converted DNA

NOMe-Seq @ Step A~F IZ9E-> T, BEEALRE, HERLH, GpC A F i b, My v XY 7 KsE
FONRA YT 7 A NEWEIT- T2, BE VT A XITIT Potter-Elehjem Tissue Glinder % v /=, b ME
FARIZOWTIX 125 mg 2 PBS 1 mL T2 wash L7=%. 1% formaldehyde 1 mL %0z, [EE{LALER
13k B2 T 15 04T > 72, PBS1mL T 1[E wash L. 1x Glycine 500 uL Z iz, 7K b5 4yH#E L
THEECAEE A A5 1 X W72, HE DT A X%ITIL, 75 um nylon mesh Z VN THLGE A 72 & O FHEY) 2 bR
Z L. Step B.3 LAFEIE NOMe-Seq protocol (ZHE - 7=, #E I ALEEIZIEL BIORUPTOR UCD-200 # MV T,
Power, high ™Z:f4:¢ (On, Off) = (30's, 30 s) % 5cycles 1772, GpC A FNALKIEHE DL v A Y >
B 95°C T 15 53T o7z, ANA Y7 7 A FAEHAIT 94°C T 3 MBS W72f%, 50°C T 9 H§fHAT

277,

1.2.6.2 PCR
NAPIVT 7 A NEH I T SGLT25’-FR OES| D6 7T A ~— (Table 4) #5%7t L. AmpliTaq Gold®

DNA polymerase % iV C PCR #1T- 7=,

[Reagents]

Sterile distilled water 16.625 pL
10xPCR buffer Il 2.5 uL
25 mM MgCl: 2.5 uL
2 mM dNTPs 1.5 uL
mixed primers (10 pM) 0.625 pL
AmpliTag Gold® DNA polymerase 0.25 L
Bisulfite-converted DNA 1L
Total 25 uL

[Thermal cycling conditions]

Initial denaturation 95°C 5 min
Denaturation 95°C 30s
Annealing 58.7°C 30s 45 cycles
Extension 72°C 30s
Final extension 72°C 5 min
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1.2.6.3 TA-cloning

T4 DNA Ligase % FiV>C. NucleoSpin® Gel and PCR Clean-up (2 CTH5# L 7= PCR product % p-GEM®-T
Easy Vector |23 A L 7=, Blue-white screening |2 & %2 % —~~@ PCR product @ AT HIZ1T 5 72912,
T & isopropyl B-D-1-thiogalactopyranoside (IPTG) 50 uL, 5-Bromo-4-chloro-3-indolyl B-D-galactopyranoside
(X-gal) 10 uL &% J51F 7= LBagar Z{#H LT IM109 % £:% L7-, p-GEM®-T Easy Vector &4 Lo T7
promoter 33 X O SP6 promoter %58k 357 7 A ~—% H\ T (Table4), 1.2.25 I & RO FNEIZ T, X

7 S—~D H RSN OB LR LT,

+ Ligation

[Reagents]

2x Rapid Ligation Buffer 5uL
T4 DNA Ligase (1-3 U/uL) 1 uL
p-GEM®-T Easy Vector 0.2 uL
Purified PCR product 3.8 uL
Total 10 uL

[Thermal cycling conditions]
Ligation 16°C 60 min

1.2.6.4 Direct sequencing

1.22.7 T L [FAEED TNEIZ T, T7,SP6 77 A ~— (Table 4) % T, PCR product OFEH % Hess L7z,

[Reagents]

BigDye® Terminator v1.1 v3.1 5xSequencing Buffer 2 ulL
Terminator Ready reaction mix® 0.33 uL
Primer (10 pM) 0.4 uL
PCR product 1uL
Nuclease-free water 6.27 uL
Total 10 ulL

[Thermal cycling conditions]
1.2.2.7 HS
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1.2.6.5 Data analysis

BlFIfREE Y 7 F o =7 BioEdit Sequence Alignment Editor 38 X Otatfigtr Y 7 b =7 R AL C.
BONTESIER L V. GpC B LV CpG sites D A F/AVHEMNT 24T -7, GpC sites D A F/L1L.7% 147 bp
LU EsEE U CRB D DR WEIR A X 7 LAY — A A S L THEE L7z, GpC sites ~D A F /L b3+
FATOIN TN D NIOWTIEL, GAPDH 5°-FR 128175 GpC A F/UALIRIER it 325 = & THER L 7=,

Table 4

Primer sequences for NOMe-Seq

Primer Sequence (5’ to 37) Position
Bisulfite PCR
SGLT Forward TGGGAAAGGATTTTTGATTTTTTI -477 to -454
Reverse CCCCTAAATTCCCCCAAAAA -14 10 -33
Forward GGGTTTTTGTTTTTGATTTITTTAGTGTTT -220 to -192
GAPDH
Reverse CAATCCCAGCCCAAAATCTTAAA +25t0 +3

Insert check and direct sequencing

T7 Forward TTCAGTCTCCGGCATAGCAA

SP6 Reverse CATCTCCATGGCACTCTCTGG
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1.2.7 Nucleosome scanning assay

NOMe-Seq & (X#72 25 HikIZT SGLT25-FR O X 7 LAY — AHEREEZ T+ 572012, X7 LA
Y —LEAERT % DNA (nucleosomal DNA) Z[EUX LT, X7 LAY — A EERIEL EEITHENT T2
nucleosome-scanning assay (NuSA) #1772, Nucleosomal DNA ®I[a[IX(Z (L micrococcal nuclease (MNase)
ZHEH L7z, MNase 13X 7 LAY —A &M L TR0 EI D DNA (linker DNA) % 3 4RAYIZ YK 5
Fef e A LT hil R SE TH 572, MNase ALBEEL (ICWr fr{k L7 linker DNA ZfRE79 52 & T,
nucleosomal DNA DA% [EUT % Z LN AIRETH D, fEH L72 DNA Z M\ T, quantitative PCR %17 9
L THMOBEBIZE T2 X7 LAY — A EAREZ EENICHIT T2 2 LN TE 5, ABZETIE, =
v hr—/L& LT MNase RUFLEE (genomic DNA) & [RIFFIZFHRL L7-, SGLT25-FR LiZZ¥n 77 A
~—Z%fE8 L | quantitative PCR (2 TG 6N 7=7 — & % Pfaffl IRIZTHT T2 2 L TX 7 LAY — A b

RRE 2 E BRI R L 72 [34],

1.2.7.1 Preparation of nucleosomal DNA
HK-2 el 1.0x108 cells/sample & 72 2% X 9 (2B L. Episcope® Nucleosome Preparation Kit (27> T,
nucleosomal DNA 3 X T8 genomic DNA ZFHl L7=, b FEHEAKIT 10 mg/sample TEHA L. M~ o k
TIIHE S T3, BAED 570 5 RIS DWW TLL RIS R LT,
1) Cytoplasmic Lysis Buffer % /l.z CToK T 10 4> M ##E L /=%, Potter-Slehjem Tissue Glinder % >
THEVTA XELTV, 75 umnylon mesh TAIBE1T-> 7=,
2) 1x Micrococcal Nuclease Buffer 55 L % A1z CH43 2Rk L 72 #4123 0> (4°C, 500 rpm, 3 min) %

17V, BiE 50 ul &AL L7-,

1.2.7.2 Quantitative PCR
Nucleosomal DNA 35 X T8 genomic DNA % T real-time PCR %17\, Pfaffl £(2C SGLT25-FR O
X7 VE ) —AEEREERE L, 774 ~—I% SGLT2 5’-FR _}(Z 20-60 bp D[l T 110-170 bp %4

IE9 2 & 5 IHERL L 7= (Table 5), PNEEEHEIZ (X Episcope® Nucleosome Preparation Kit ([ZfJJ@&D~7 7 A <
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—|ZTHMET 5 LINEL Z2EH L7z, RISSEHIZOWTIZ 1254 HE SR,

Table 6

Primer sequences for the NuSA

Position Sequence (5’ to 37) Midpoint
-547 to -522 Forward TTTGGTGGGGATAAAATATCTGGTCA
-377 to -400 Reverse TCTTCAGCCTGATTTCCAATCCTG 402
-508 to -487 Forward GCAAAAATCTGGGCTGGGTAGG
-383 to -405 Reverse GCCTGATTTCCAATCCTGGTCAT A
-454 10 -430 Forward CTAGATTTGGTTTGGAGAAGCAGGG
-309 to -334 Reverse TTTTCAAATCCAAGTCTGACAGGGTC <o
-419 to -402 Forward GCGGGAATTGGGGCATGA
-287 to -318 Reverse TTTAACTAATCCAGAGGAATCATTTTCAAATC 93
-365 to -342 Forward GAGCTATGGAGGGTTCCTGAGGAG
-214 t0 -237 Reverse TGCTCCAGGCTCAAAATCACTCTT 289
-316 to -287 Forward TTTGAAAATGATTCCTCTGGATTAGTTAAA
-200 to -217 Reverse CGCCCTCTCCCCTGTGCT 28
-316 to -287 Forward TTTGAAAATGATTCCTCTGGATTAGTTAAA
-157 t0 -179 Reverse GCCCTTCCAAGTTCAAGAGCACT 2%
-237 to -214 Forward AAGAGTGATTTTGAGCCTGGAGCA
-104 to -131 Reverse TGTTTAGCTGAATCAGGTCATATCAAGG o
-181 to -158 Forward AGAGTGCTCTTGAACTTGGAAGGG
-65 10 -84 Reverse CCGACAAGTCCCCCAGGTCT 12
-144 10 -120 Forward GACCAGCCTTCAGCCTTGATATGAC
+6 to -13 Reverse CCCCATCCAGGAACCAGCC 09
-91to-71 Forward GGGAATGAGACCTGGGGGACT
+41 to +20 Reverse CTGCCTCTGTGTGCTCCTCCAT 2
-17to +1 Forward GGGGCTGGTTCCTGGATG
+119 to +95 Reverse GGAAATATGCAGCAATGACTAGGAT ot
+3 to +23 Forward GGCAGATCCTGGGGAGAATGG
+144 to +124 Reverse CACAAGCCAACGCCAATGACC e
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1.2.8 Chromatin immunoprecipitation assay

AR > SGLT25-FR Ot A k7T /U LIRFER LT HNFlo OfEEHE & #8325 728 EpiQuik
Chromatin immunoprecipitation (ChIP) Kit 33 Z T EpiQuik Tissue ChIP Kit (27> T ChIPassay %177,
BRI, MO D # X 7 BE-DNA & Z[EEL L, S E s Crhfb L7=#%, 7&Fre Xk
> H3 B LT HNFla ZaBikd 2 Prik & IV CHRIZTERE 21T - 72, SR IERZ 127k > 72 DNA Z I L,
semi-quantitative PCR 33 L O" quantitative PCR (2T SGLT2 5-FR 2B 5 B A b 7 F /1 LIRER &

Y HNFlo &G HEE % & &RITHERNT LT,

1.2.8.1 Chromatin shearing

HK-2 #ilfad X Ok MBS AR L, 1x PBS T wash L7=#. 1% formaldehyde % illz CHIEPN D
& 87 B -DNA #&ED[E T 21T > 72, 1.25 M glycine (2 TR A5 1E S8, ) 1x PBS T wash L
7=, Lysis buffer Z 1z TH I I vortex L7235 30 4ok L C#fE L7-%%. Power, high O5::T
(On, Off) = (30 s, 30 s), 20 cycles (& THBH JEALEE A 4T\ >, chromatin % 300-600 bp F2EE 2N L 7=, 1.0k
DEEDHS B, 5L % Input & LTEA L, F8Y 20 LRRICEE M L7z, HK-2 Miflnds L O b REEA%

DIOGFMF X ORI RIZ OV TR FIT R,

[Reagents and reaction conditions]

Sample HK-2 cells Kidney
Fixation duration 5 min 15 min
1.25 M glycine 1mL 111 pl/40 mg
CP3A (Pre-Lysis Buffer) 200 pul/1.0x106 cells -
CP3B (Lysis Buffer) 50 ul/1.0x106 cells -
Homogenizing Buffer - 200 pL/40 mg
CP3 (Lysis Buffer) - 50 pL/20 mg
(Number or volume)/antibody 1.0x1068 cells 20 mg

1.2.8.2 Immunoprecipitation and DNA purification
Anti-acetyl-Histone H3 (Lys9) Antibody. HNF-1a Antibody (F-7) 3 KT anti-mouse IgG (negative control) 2

ug % stripwell (202, 100 rpm (2T 1 43R L=tk EIRISTEE4 90, 150, 90 FrffFkE Lz,
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% kit @ protocol (ZHE~ T, SIS (90 min, 100 rpm) 1TV, immunoprecipitated DNA 3 X

input DNA % [AlY L7z,

1.2.8.3 Semi-quantitative PCR

Immunoprecipitated DNA Z§§1 L LT, SGLT2 5°-FR ZIIE&¥ 577 A ~— (Table 6) # %7t L.
Gene RED PCR Mix Plus % i\ T PCR %1772, PCR product 8 uL % F\\C7 H m— R 7 VEXIKE) %
£7u >, Lumino Image Analyzer LAS-3000 35 & OY Multi Gauge % FVNC, 232 RIRE Z40fE L L 7=, % input

DNA D/ 3> RigiEA 1 & L, AcH3 enrichment 25 H L 7=,

[Reagents]

Gene RED PCR Mix Plus 5uL
Forward primer (10 uM) 0.12 uL
Reverse primer (10 uM) 0.12 uL
Immunoprecipitated DNA 0.5 uL
Nuclease-free water 4.26 pL
Total 10 uL

[Thermal cycling conditions]

Initial denaturation 94°C 3 min
Denaturation 94°C 20s
) 35 or 33 cycles
Annealing 60°C 20s
Extension 72°C 5s
Final extension 72°C 7 min

1.2.8.4 Quantitative PCR

Immunoprecipitated DNA Z #5742, SGLT2 5°-FR (-144/+26) \ZAEfL L 727 T A ~— (Table 6) Z T
real-time PCR Z#4T7->7-, InputDNA @ Ct Z 1 & LT, AcH3enrichment ¥ X T relative binding level %
B Uz, SRS 01T TV D0 OEsRIX, kit (2fFE D GAPDH primers % W\ TiT-

7o ISEAEZONTIZ 1.25.4 THA S M
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Table 6

Primer sequences for ChIP assays

Name Sequence (5’ to 37) Position Cycles

Semi-quantitative PCR

) Forward TTTGGTGGGGATAAAATATCTGGTCAA -547 to -521
Distal Reverse TGTGCTCCAGGCTCAAAATCACTC -212 t0 -235 >
] Forward AGACCAGCCTTCAGCCTTGATATGA -1451t0 -121
Proximel Reverse ACGCCAATGACCAGCAGGAAATA +135to +113 .
Quantitative PCR
Forward GACCAGCCTTCAGCCTTGATATGACC -144 t0 -119
Reverse CCTCCATTCTCCCCAGGATCTGC +26 to +4

1.2.9 Western blot analysis
1.2.9.1 Preparation of lysate from HK-2 cells

[ L7z HK-2 fiffidZ 1x PBS T wash L7z, S5IZ 1x PBS Z A /LA LA 2 3—Z [Tl
Jaz 7 L— R BREMN L, =0 (4°C, 10,000 rpm, 1 min) L T ki & FRZE L7-1%. radioimmunoprecipitation
assay (RIPA) buffer [L0 mM Tris-HCI pH 7.5, 150 mM NaCl, 1% sodium deoxycholate, 1% Nonidet P-40, and
0.1% sodium dodecyl sulfate (SDS)] #5 & T 1 mM phenylmethylsulfonyl fluoride (PMSF) #Jillz, =— K/ %

FIWT cell lysate Z1ERL L 7=, FE. =0 (4°C, 14,000 rpm, 30 min) L C_kigARIL L 7=,

1.2.9.2  Preparation of lysate from the human kidney
A% 10 mg 12 RIPA buffer, 1 mM PMSF 8L W7 X v 7 ©— X% 1%, Qiagen Mixer Mill MM300

Z T cell lysate Zfilit L7z, =:.0s (4°C, 14,000 rpm, 30 min) L C _kyEA B L 7=,

1.2.9.3 Determination of protein concentration
Protein Assay Bicinchoninate Kit [Zfi£V>, BCAreagent A: B =50:1 TJEF1L T working reagent % FH% L
7. 96-well plate |Z standard solution (25, 50, 125, 250, 500 and 1000 pg/mL) 35 XN 10 (5A R L 7= lysate %

ZEH 25 ub iz, working reagent 200 L &Nz 7=, 30 #REHER L, 37°C T30 o MEkE L7-%&Ic%
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NENOWE (562 nm) %A HI7E L7-, Standard solution DY HREMREIER L, % lysate DX 28

I ERERFEH LT,

1.2.9.4 SDS-PAGE

Z R EREN 10ug & 725 K 91T loading sample ZFHEL L, 95°C TS5 4 REIME L TH 0 H
Sk 7=, Al B ACVERL L 72 9% SDS polyacrylamide gel % ¥k @& ([ % L . running buffer (25 mM Tris, 192
mM glycine, and 0.1% SDS) Tiii7= L7z, #W4& L7z loading sample 35 X ONkEh~—h—%F T 754
L. 20 mA TikEiZ 4k, 45HERE (lower gel) 1ZE3E L TH 51230 mA TikiEh L7-,
+ Loading samples
6% loading dye 4 uL

Protein 10 ug
Sterile distilled water

Total 24 uL

* 9% SDS polyacrylamide gel

Upper Lower

Sterile distilled water 3.0mL 4.35 mL
30% acrylamide mix 0.6 mL 3.0 mL
0.5 M Tris-HCI (pH 8.8) 1.25 mL -
1.5 M Tris-HCI (pH 6.8) - 2.5 mL
SDS 50 uL 100 pL
Ammonium peroxodisulfate (APS) 32.5ulL 100 pL
UltraPure™ TEMED 10 uL 10 uL

1.2.9.5 Blotting and blocking

Immobilon-P PVDF Membrane % A % /—/L 10 mL {Z 30 fVRi}iz L7274, blotting buffer (L00 mM Tris and
192 mM glycine) %/l C membrane %% SH7-, VKEHE T4, Z /L% blotting buffer CTHkiz ¥ 7=,
Semi-dry blotting 12 T4~ /L7 5 membrane ~DHEE 21T -7, 35 (Z(F Trans-Blot® SD Semi-dry
Transfer Cell Z /] L, 200 mA T 60 sy L7z, 85 H1Z PBST (137 mM NaCl, 2.7 mM KCI, 8.1 mM

NazHPO4, 1.5 mM KH2POa4, and 0.5% Tween® 20) 35 L O* blocking buffer (5% skim milk-PBST) % #i#d L 7=,
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R G113, membrane DOARERE > 2Y) 0 #C, blocking buffer %1% T 20 4y [E#R% L7,

1.2.9.6 Antibody staining

Blocking buffer 45, PBST T3 [l wash L7=%. HNF-la antibody (F-7) 35 & TF anti-B actin antibody
Z T, %% (4°C. 70 rpm, overnight) L7223 & —IREURBUIGR 24T > T2 SOSHE T # . 1% skim milk-PBST
¢ 3[[ wash L. ECL Mouse IgG, HRP-linked whole Ab % VT, SR CTHEYE L7228 5 1 B R PTIR K
I AT o T2, PUADAIRIZIE Can Get Signal Immunoreaction Enhancer Solution Z{#H L. #RfERIZZN
Z¥u anti-HNFla antibody, 1:2000; anti-B actin antibody, 1:5000; ECL Mouse lgG, HRP-linked whole Ab,

1:10000 & L7z,

1.2.9.7 Imaging
1% skim milk-PBST T 3[r], PBST T 1[r] wash L. ECL Select Western Blotting Detection System ¢~
1 k3RS TREIEE A B &, Lumino Image Analyzer LAS-3000 (ZC membrane ¢ HNFla

B LW B-actin DiREEIT-7-,

1.2.10  KEEHHEAT
FEERTCIIIMEHENT Y 7 b =7 R W T To 72, AL U7z 2 BEM ONEBME OB X, F
TEC L DM 2 MR L=, Student’s t-test & L < 1% Welch’s t-test (& CHEGHENT 21T > 7=, ZHEM

DONHED HEERIZ 1%, Tukey-Kramer test #17-7-, AEKHETS%E LT,
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1.3 /R

131  HK-2 HIfgiz8i} 5 SGLT2 5-FR DOIREF#HI L SGLT2 mRNA REEOER

bt N SGLT2 [IBEARMEDEZ A b S BRO S2 IZRFEIYICHBL L T D, HK-2 AR X
RN DOBSINLIR A FR Mz Bk e Lofiakcdh v, b NEEMRMEMRET L E LR A
I TWD [35 36), &2 CTAMFIETIX, HK-2 Miflaz ATt MNERICIHIT 5 SGLT2 B DG
Wit 2 T+ 2 L & LT,

HOIT, HK-2 ffiZ31) 5 SGLT2 5°-FR OHEFIEMEDF A 24T > 72, SGLT2 5’-FR reporter constructs
(-3185/+18, -2320/+18, -1587/+18, -485/+18, -154/+18 and -44/+18) I3 X " pGL4.10 (control) % HK-2 #ifaiZ
M L. luciferase assay (2T SGLT2 5-FR ORG{EM 4 E& L7, 2 fED constructs (-3185/+18 and
-154/+18) AR TIE pGLA.10 FAFEIZKT LT3 772 luciferase activity ONMEMR ZRx L7223, Wi
LA B RBINEEED Sive o7 (Fig. 3a), £ 2T, HK-2 s KOS RME 2 &de e N EIRAE
(Kidney) (2311 % SGLT2 mRNA F#Hi&% quantitative PCR (2 CEHT L7=, Kidney & b~ HK-2 #ija
7 SGLT2 mRNA FEELE T TR 2 E N B E e -7 (Fig. 3b), L EDOFER LV | HK-2 fifide

MRk IS 57 SGLT2 DERETEMEZ A L THRW I EAVRIRS N D,
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a Relative luciferase activity b *
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Fig. 3 Analysis of transcriptional activity of SGLT2 5'-FR and SGLT2 mRNA levels in HK-2 cells

(a) Luciferase activity of a series of reporter constructs containing SGLT2 5’-FR in HK-2 cells. Results are expressed as
fold increases in pGL4.10. (b) SGLT2 mRNA levels in HK-2 cells and the human kidney were measured by quantitative
PCR and normalized to RPL13 mRNA levels. Results are expressed relative to SGLT2 mRNA levels in the human kidney.

Results represent the mean + SD of three independent experiments. *P < 0.05.



132 HK-2 il XUt MNEMERKIZRIT S SGLT25-FR DX 7 LAY — A EHHEHT

HK-2 #ifid & & N T SGLT2 DERFIEMN R E S BAQRD Z ENRB SN2 &6 HK-2 flllg
&b MEARE MRS SGLT2 AR FRBIEISME S F(ET 5 Z LMl S 5, AIFZETIE, =
BV R T 4 v ZHIEICEH L, SGLT2 5°-FR ICBT D X7 LAY — A EAREZITT 5129
NOMe-Seq 5 LY NuSA #1772, NOMe-Seq Tid, X7 LAV — LB {70 & D& 37 B3k
B LTV EIkD GpC dinucleotides % FFBAIIC A F AL T % Z & T, X7 LAY — A HAREO T
EiToTc, X7 LAY —AFHKI 147 bp @ DNA THEREL S A 728, SGLT2 5°-FR (23 T 147 bp L E
B LT GpC A F /ML EZIT COARWEREZ X 7 LAY — A EARETHD LHEE L, 7 L— D TR
L7z, BERBAA A DRI 300 bp Bt E COHPAICEKIT D GpC A FALIREEIX HK-2 Mifa L b bRk
TRESER->TEY, HK-2 Mild CIXFEFEBICEERX 7 LAY — A HERENRBO L (Fig. 4a),
NUSA TiIX 7 LAY —L%#AT 5 DNA OHZ[ENX L, quantitative PCR (2T SGLT25-FR (281 5%
X7 LAY — N EEIRIEOTE RN NT 21T o7-, & MERERR S ik L ¢, HK-2 flig Tl SGLT2 5°-FR
IRTDHX I LAY —AEFERE L BERGSN D 200bp Bt E TOHPAIZIBW T, BHE R X7
LAY — A EARENGRD S (Fig. 4b), LLEOFER LY. b MEMRR S E LT, HK2 filao

SGLT25-FR [ZX 7 L A Y — AL > TEEICEFEEINTWD Z ENHLMNE T,
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Fig. 4 Analysis of nucleosome occupancy in SGLT2 5'-FR in HK-2 cells and the human kidney

(a) NOMe-Seq data of SGLT2 5'-FR in HK-2 cells and the human kidney. The arrow indicates the SGLT2 TSS. Vertical
lines indicate GpC sites. White circles represent unmethylated GpC sites and black circles represent methylated GpC
sites. Gray bars represent nucleosome occupancy, which is the region of consecutive unmethylated GpC sites over 147 bp.
(b) NuSA data of 5’-FR in HK-2 cells (black circles) and the human kidney (white circles). Relative nucleosome
occupancy is expressed relative to the level of nucleosome occupancy in each sample without the MNase treatment and

indicated by the midpoints of each amplicon. Results represent the mean + SD of three independent experiments.
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1.3.3  TSA QEIZ LD SGLT2 HEB I SGLT25-FR DX 7 LF Y — A EHREB~DE

b A R T2 FIARITEE FRBUCEE RO X 7 LA Y — A EEREZ LB S5 2 L CTHEBT
HEOEMHIITH LT 2o =7 4 v 7l CTH V. £ Tl histone acetyltransferases
(HATs) (2 Xk 570, I L8, histone deacetylases (HDACs) (2 L 2|z 317 T\ %, HDAC inhibitors
(HDACI) 1Zt A b 7B F ALz RS 5 2 &L CTRIFRBIZZB ST oML AT 25, £ 2 TR
TiE, invitro FEERRICTALSEH I TS HDACI Tho TSA % HK-2 AIfICIEE L, EA RV T
T F LAY SGLT2 mRNA FELEF LY SGLT2 5°-FR 12815 X7 LA Y — A EAIREE WiBE
FEAM L 7=,

TSA ALBRIZ L% SGLT2 mRNA 8L &~ 8% FAN L 7= 555, DMSO ALEEEE (control) & Lbi#k L T,
TSA AUERREETIT HK-2 il SGLT2 mRNA FEL & DA E RN Ao 7= (Fig. 5a), SGLT25-FR (T

B AN TEFIEA~DZEIL, anti-AcH3 antibody % V7= ChIP assay (2 C{T->7= (Fig. 5b-d),
fIRAT DFEF, DMSO ALPRREE & kit LT, proximal #EIK (-145/+135) Tl TSA AP L > THERE X
F> H3 OT7 B FIALDIEEE R DT, — 5T, distal 8 (-547/-212) Ti3A ERZLITRED B
572, TSA WLFRZ X% SGLT25-FR O X 7 LA Y — A HEHIREE~DEE % NOMe-Seq 1 LT NuSA (2
L VFHIE L7 (Fig. 6)e WIHNDOX T LAY — ARETOFERP B S, TSA LBRIZ Ko T, WG HMHEI D
#1300 bp EFOFIAICIBNT X 7 LAY — N EHEROBA PO BTz, —J57 T, K300 bp LV i
TIEX 7 VA Y —AEAREOEHIRD b hotz, BLEOFREMNG, TSA LB Lo TR b
T FIEIMEET S Z LI2 LV, HK-2 Mifldo> SGLT2 mRNA FEELEA M L, #5EAA 582> 5 ) 300

bp £ TOHPHICEIT DRI LAY —NEFRPADT L5 Z LR S,
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Fig. 5 Influence of the TSA treatment on SGLT2 expression and histone acetylation in SGLT2 5'-FR in HK-2 cells

HK-2 cells were treated with DMSO or TSA for 24 hours. (@) SGLT2 mRNA levels were measured by quantitative PCR
and normalized to RPL13 mRNA levels. Results are expressed relative to SGLT2 mRNA levels in DMSO-treated cells
(control). (b) Scheme of the ChIP assay in SGLT2 5°-FR. The upper arrow indicates the SGLT2 TSS. Lower arrows
indicate two sets of PCR primers targeting 5'-FR, designated as distal and proximal. (c) ChIP analyses targeting 5'-FR in
DMSO- or TSA-treated cells using the antibody against AcH3. (d) Semi-quantitative analyses of AcH3 enrichment in
two regions in ChIP analyses in (c). Results are expressed as the percentage of the immunoprecipitate over total input

DNA. Results represent the mean + SD of three independent experiments. *P < 0.05.
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Fig. 6 Influence of the TSA treatment on nucleosome occupancy in SGLT2 5'-FR in HK-2 cells

(a) NOMe-Seq data of SGLT2 5'-FR in DMSO- or TSA-treated cells. Vertical lines indicate GpC sites. White circles
represent unmethylated GpC sites and black circles represent methylated GpC sites. Gray bars represent nucleosome
occupancy, which is the region of consecutive unmethylated GpC sites over 147 bp. (b) NuSA data of 5’-FR in DMSO-
(black circles) or TSA-treated cells (white circles). Relative nucleosome occupancy is expressed relative to the level of
nucleosome occupancy in each sample without the MNase treatment and indicated by the midpoints of each amplicon.
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1.3.4  TSA HEIC X% HNFle BEREIB LW SGLT25-FR ~® HNFle fEEHE~DE

LG R TREETH Y 7 ho =7 Galaxy %4 L, SGLT25-FR (Zf5 &3 5 AlfEMED & 2 MR 5K 1 DO
RuAT -T2, E ORGSR, BFBRLA A7) 5-51~-37 bp OHIPHIZIV T, HNFla DOfEE 23 Tl 47z, HNFla
It FEIRICEIT D SGLT2 Bis DG FHEHIN & L THE I N TWD [22, 23], HK-2 i o
HNFla & /327 E¥88l4 western blot analysis |2 TH#T L7 & 2 A, DMSO LT TSA ALBEEED N
NIZEWTH, HK-2 HiEN O HNFla ZEEIZIER (K2~ 7= (Fig. 7a), —J7 C. anti- HNFlo antibody %
W72 ChIPassay 17V, quantitative PCR {2 C Pl S 4172 HNFla f5& 68~ HNFlo OfEGHE %
fEtr L7 & 2 A, TSA WHIZ K - T HNFlo #5G8E O BRI btz (Fig 7b), 7ot M

AR IO T, FfE~D HNFlo OfEE 1358 bz (Fig. 7b),

a b
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Fig. 7 Analysis of HNF1a expression and HNF 1e binding frequency after the TSA treatment in HK-2 cells

(a) Western blot analyses representing HNF1a and B-actin protein expression in DMSO- or TSA-treated HK-2 cells and
the human kidney. (b) ChIP analyses with quantitative PCR targeting the HNF1a-binding site in SGLT2 5’-FR in DMSO-
or TSA-treated cells and the human kidney using antibodies against normal IgG (white bars) and HNF1a (black bars).
The relative binding frequency of HNF1a was measured by quantitative PCR and normalized to that of the input. Results

represent the mean + SD of three independent experiments. *P < 0.05.
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1.35  HNFle FEBMRIZIE TS SGLT25-FR OB
HNFla & HNFla fEA& THIGEEE (-51/-37) @ SGLT2 #&fn FHaGICKIT HEEZHOEMNIT 5720,

HNFla % —i@MEIC Bl S 72 HK-2 % FVC luciferase assay #1T7-7- (Fig. 8), £7°. HNFla #l
FRAENE 2R A2A ATV 220 HNFlo negative control X2 #— (pcDNA3.1) %3 A L7z HK-2 #ijgiciku
TiE. SGLT25-FR ZHAIAATZF T D reporter constructs (23 T, SGLT2 5°-FR Z A A A TV
VY pGL4.10 i ARE L HE_T relative luciferase activity DA & 72N &5 720> 72, HNFla FH~R 7 Z
—%E A L7z HK-2 fifdTix, 2 fEo reporter constructs (-154/+18, -485/+18) EHAREIZ T relative
luciferase activity O &7 INEZFRD 7=, —J7 T, -154/+18 I KN -485/+18 M ARETIIA K72 luciferase
IEMEOMEITERD IR -T2, ZH 6D reporter constructs 1%l &7z HNFla #5&fEk A& A TU
%72 -485/+18 construct & #4MIZ ., [F] HNFlo #&G a4 K& S ¥ 72 reporter construct [del-(-51/-37)] %
TERLL | relative luciferase activity OEREZ 1T -7, EOREHR, del-(-51/-37) AR TIEL HNFla (2L - T
BN U725 O R 25807, BLEX Y | 5 BIAMN 551 ~-37 bp [ FHI S 172 HNFla #f A EIEAS

SGLT2 E&F® HNFla #4 LTI-EEEOIEMLICHNATH D Z LN RIEBE IS5,
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Fig. 8 Deletion analysis of SGLT2 5’-FR in HNFla-expressing HK-2 cells

HK-2 cells were transfected with a series of reporter constructs or a control reporter plasmid (pGL4.10), together with the
HNF1a-negative plasmid (pcDNA3.1, white bars) or HNF1a expression plasmid (black bars). The position of the deleted
region is indicated with ‘Del-(-51/-37)’. Relative luciferase activity is expressed as a fold increase in pGL4.10 and

represents the mean + SD of three independent experiments. *P < 0.05.
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1.3.6  HNFlo REHIIZEBIT D TSA LHED SGLT2 mRNA FIRE~DFEILAR
ZZETOMENS, HK-2 MildiZ 1) 5 SGLT2 MBS F-FBUZIE SGLT25-FR DX 7 LAY — AL
RAE L R 351 D HNFla OFEENEETH D L EZHILD, T2 TARIETIE, TSALHESMAFITE
VW HNFla 728 SGLT2 mRNA FEHL&IZ MIF I 58 2 5l L 72, 81/E RNA Z KRS0 HE T = % nascent
RNA capturing %2 L - T, total RNA & 4L TSA LR IZH 7212 #55 S 4u7- nascent RNA Z (B[ L,
SGLT2 mRNA FHL &% E& L7z (Fig. 9), Total RNA & nascent RNA DWW Ui\ TH, TSA LS
{7 Tl% pcDNA3.1 HARE & ik LT HNFla ZEELRED SGLT2 mRNA FEHL&IZAE R EINNGES b
2o E£72. TOENZRT total RNA & e~ nascent RNA THI 1.8 5 K& o7z, % LT, DMSO ALFH
£ TiX HNFla (X% SGLT2 mRNA FEELEDAERBE R bieinolz, ULEDORIRI Y | TSA
PRIZ L > Tl L7eX 7 bA Y — A EEHEDN HNFla 1252 SGLT2 s 1 DG OTEMHAIC B E R

HEEZHEL TWDHI L ERLTND,
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Fig. 9 Quantitative analysis of effects of the TSA treatment on SGLT2 mRNA levels in HNFla-expressing HK-2
cells

HK-2 cells were transfected with the HNF1a-negative plasmid (pcDNA3.1, white bars) or HNF1o expression plasmid
(black bars), and treated with DMSO or TSA for 24 hours. Total and nascent SGLT2 mRNA levels were measured by
quantitative PCR and normalized to RPL13 mRNA levels. Results are expressed relative to SGLT2 mRNA levels in
empty pcDNAB3.1-transfected cells treated with DMSO. Results represent the mean + SD of three independent
experiments. *P < 0.05.
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137 b MER FRBIOVNBICBIT X 7 v Y — A ERIRBOMT

HNFlo (XA NG & Ok~ 7ol CRBLL TV 25— 77T, SGLT2 X2 b OFRkIC I T 5 585
DD HIVTWZRN R GR - CTILF O T E 72\ SGLT2 FHELOMERZD A B = AL E P BT 57
O, BRI IBIT X 7 LAY — W ERREOMT 21T > 7=, & MIiFlEE X OVNESE 2 VT HNFla
fE A Z BT SGLT2 5°-FR DX 7 LAY — M EARREL T L, Bk X 7 LAY — A HA KRR
(Fig. 4a) & iR L7z, AGRHAGA 5300 bp Ejit £ TOFPHIZIS VT, b MR K OV TIX
FHIZEERX 7 LAY —LEAREBEZRLTEY . b FEMKkE LT HEERMENRO b
(Fig. 10), LA LEofEE L v | MR X 7 LAY — A EAREED HNFla 2/ L7- SGLT2 iz 7%

BN B R RE 2 A T5 2 ERREN D,
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Fig. 10 Analysis of nucleosome occupancy in human kidney, liver, and small intestine tissues
NOMe-Seq data of SGLT2 5’-FR in human kidney (white squares), liver (white circles), and small intestine (black
circles). Graph represents the proportion of nucleosome-occupied GpC sites in 5’-FR in the three tissues. The arrow

indicates the SGLT2 TSS. Vertical lines indicate GpC sites.
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KT ZAT O HT= D | SCLT2 BAxF DR RI R FEBLENL T b 2 A RS FR A Hok & 9 5 154%
Aifds KO MERKOBRIRZ 1T o 72, EOMHFHIIBW T, 7 # Hi3k LLC-PKL Hifa<o~ w7 A i3k KPT2
AfE, A X H2k MDCK flifid & o 7o bk 2 228 OO ALIR M B A ik & 3 2 filatk 2 v
SGLT2 DOFERERHAAM T T E 7z [37-39], b MA IRk E 3 2B RME LR Atk & L Cid HK-2
HIRAAA < N HAVTI Y | HK-2 MIlANTO SGLT2 s 1 OFBIFHHIC B 2 a2 1T - Tl B b 2
STWD [24,40], b HEIE, ALEROSMANALE T 5 BE & NRNCALE S 2 8EE 0 2 FEIC SN D,
OO, IENRMEIZREICPHINTEY  BIEE T O SGLT2 mRNA FEHLE MOk & H
N FEFITE N ERRE SN TS [14], PREC. BIRBEE Tix SGLT2 EisTORBLNIZ & A LR
HDHENRNT LB BNER>TND [14,41], 16> T, BIEED SGLT2 BinFICBT D i 217 9
T LT, BEALIRANE O SGLT2 BT D FEBFHETAS 2 ffr T& 2 LHEITE 5, DLEX Y | AHFFET
X, HK-2 filais O NI E AT 2 2L T, v MEERAIZE T 2 BITALRME O SGLT2 #15
T OFEM 72 FE B EHEAE O IA 2 72 72

ZIVE TS, BEALRME FRHIRICE T D SGLT2 BT ORBEEZ OV TRF 21T > TSN &
%—75C. SGLT2 EInFDHEEEIEMAL A 1 = X LI HOWTHRE 21T - T2 T H A > T, ARFE
TiX, HK-2 flaNO SGLT2 Ein T OERGIEMENIEFIZIHIREEIZH D Z & 238D 7 (Fig. 3a), 7=,
b MR & i LT, HK-2 flifad> SGLT2 mRNA FELED D TIRWZ & 2B 5228 L7z (Fig. 3b),
INHEORERL Y HK-2 MifalE, EFRAOBELAIRME LEMaZEkE LTW2I2b0nb o
[35]. SGLT2 i#fn - OIBINIHIREIZH 2 Z EDVRBEND, & 2 CTHA 1T, HK-2 fild s b bR

B2 SGLT2 B THEDOHEIIZE Y =27 4 7 ANREEL T DD TIERWINE B AT, BInT
DEFREICHFET LTV =T 4 7 AL LTI, ERXAMAEMIZL DX 7 LAY — A EHIREEOE
AR FONTND, X7 LAY =LA OMRI D, b MNEMMK L i LT, HK-2 #iflio SGLT2
5-FR BNX 7 LAY —AZE > TEEICEASN TS ZERPLMNE o7 (Fig. 4), X7 LAY —A
HAREETIE Y e — 2 — T N A OIRER T O RS A ET S 2 L TRIAF OIS

TEMEZMET 5 L BN TND [28,42], £72. b MEKRNICKIT 2BEMHICHFET 58y =T
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o4y 7R L L CIEX 7 LAY — A EARREIZINZ T DNA 2 F R LML TEY, 5K
T DNA ~DfEEPREIC K DA R R B FREHEHICEEREE TH L Z P mEIN TN D
[43-46], L2>L. SGLT2 5°-FR (23175 DNA * FI/ULIRREIZ DWW Tik, HK-2 i & b FEHERR S o
T BEE 2R AHE SR D B AVR D> > 72 (data not shown), D72, DNA A F/LAKIZ DWW T, HK-2 i
IZFB1T 5 SCLT2 B FHRELOMBICEEREEH 2 Mo TV RNbDEEZ HND, BLEXD | HK-2 #l
J2T SGLT2 AR T DIFVERETEMEDFR O bIZJRK & LT, SGLT2 5°-FR DmERX 7 LAY — L 5H
REEDHHIRE S NS,

b A 7B FAURERTH D TSA MBI LV, HK-2 #ldN O SGLT2 mRNA FEEEOHI, b
A ¥ H3 OT7 B F LR ES LOMRERAG RS 300 bp EROFHICEBITHX 7 LAY — A Hf
RO FNRD Bz (Figs. 5, 6), B AR H3 [FE A R TEFIALIZEED X7 LAY — ABRESCIE
BARBOTEMALE M T 57200 % —4 >y b & LTEL ORFAMTORTEY, TSA IZZDOE A v
H3 ® N Kinffllo 7 & F A bz i < RES T LA A LT\ 5 [47,48], ZHE TOMRFHI LD | 55
EEDH DB FO T 0T —Z —HIICB W THEERE A Y H3 DT F /M EB LRI 7 LAY
— L EAREERRD HN TS [49], BEA R T2F IR 7 LAY — L EARERZLE) S8 56
AT L0, HERTFORBEHEL NGS5 Z Ll S S [50,51], 72, £ < DEEEM
EAHTHEMLGFICBWT, 7R — X —fEIRWX 7 LAY — A EAREERED S TW5 [52], L
EEv. TSAQEIC LD X b H3 OT7 & FMbES LTI Liz SGLT2 5-FR DX 7 LAY — A
A RN RER O G ZMET 5 2 LT SGLT2 Bs FORBEMINCHFET DLV D A=K LR
REEND,

ARFZETIE, TSA LU L > T HK-2 FIfENO HNFla FEHEOLETIIFRD SR -T-725, SGLT2
5-FR ~® HNFlo OFEAHEE OB Sz (Fig. 7). MZ T, HK-2 fifElc HNFla %388 &+
722 & T SGLT2 5°-FR DHGYEMEOENAFERD H iz (Fig. 8), MEDOME LV, TSA |2 K57 1
T H MO X F T BT IALOREIZE, RO HNFlo OFEEHENEINT 5 Z & TR
BENENT 28 a 1 MFET DI ENHLNE > TD [53], LAEL Y, TSA ALEIZ KD SGLT2

MRNA FEEBEOHNNICIE SGLT2 5°-FR ~® HNFlo OfEASMEEORNNEE L TW\WH EEZ NS, &
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51z, insilico fRATIC &> TPH &7z HNFla f5GEIK (-51/-37) 2 RASHEDH Z &I12LV | HNFla 12
X DUREIEMEOEMNRO b o712 (Fig. 8), ¥~V AB LT v b Sglt2 Tid, ExBBIAE S ITEE D
HNFlo #&8EEJE2C 7 v — 2 —fHENFET D5 BN TWD [22, 23], 7o, [FAEE~D
HNFlo OFEESEEN 925 Z & T SGLT2 mRNA FEHBZIMEI S D E VI MERH N> TS [24],
P bXv FHISH7Z HNFla #EAEEEL 2 E b SGLT2 B o7 v —4 —f R TH D 2 &L HVURE
b,

HNFlo Z —@VEICHBL S 72 HK-2 filaz W72 fEt kv . HNFla (25 % SGLT2 mRNA FEHLE D
HE TSA BB TOARBD B, £ OENZET TSA WH% O LD JFNEZ & (Total = 3.41 5,
Nascent = 5.40 %) Z B 5 & Lz (Fig. 9), F7=. TSA ALEZ L - T, FHIEH7z HNFla FEA wEIE O
X7 VA= NEFERENEDT L ERP LN RS TND (Fig. 6), B A M TEF/MMLIIX 7 LAY
—LAEAREPDSED LT, TS —HEADOBER T OREDOREICTFET 52 LR mbh
TUW5 [54-56], fit > T, SGLT25-FR DX 7 LA Y — A HAIREED HNFlo D#EA OHIMEIC IR (CEE
HEREA A L TCRY ., AL L C SGLT2 BB FORBAHIE L TWD I & E2RLTWD,

SGLT2 HEin BN RAVICHKELT 5 2 LITA< MO TWD —H T, Z ORI EA T =
AL DWTIERTEICAHZ2 A0 [14, 57], AWFZEIZ T, SGLT2 BEin DR GFHE I EE R KT
bHZ LaRE LT HNFla (XD 272 67 JFIES/ MG £ Ofk 4 7240 CHRELL TWDH Z &2V
5N TS [58-60], SGLT2 BEinFDEFrRIVRFEEA I = X LW BT 5720, CpG A F bk
WEOMRNT Z21T o7, ZORER. & MNEMMR, MKk X OVNBEEkOWT s Th, SGLT25-FR 3
RTO CpG sites DEEIZA T AL EZ T TRV, MKEE CHERZENRD bR h -7 (data not
shown), fit > CT.DNA X FOUALIZ BN 2 A0 72 SGLT2 BT REGHEICHE S LT in il a5,
—J7. b MEMRE. TR L OB E VTR 7 LA — BT ORER L D . b B &
LC, b MRS KL OVNBERLTIT SGLT2 5°-FR ICD CEERRX 7 LAY — A EAREEZFEDT-
(Fig. 10), =D 7=, M TR D X7 LAY — AN EHIREEN, SGLT25°-FR ~DHfEfkFF A7 HNFla
AR ZHET 2 2 & T8 MR T 28R SGLT2 BR FRBUCHE L TWDH DO TlEk

WNEBRBND, RITOVIZE TR, MR8 L7 RH & i85 BR A ST fF OAR R SR e X 7 L
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TV — N EEREL DBEET S Z LA REL TSI b [61]. BIEERAY SGLT2 i D%
Bz, BRI RIHEORX 7 VA Y — N EAIRENF G 2 /it " S b,

T, SGLT2 DFLENBERIFN OB 7= /A & L CHER S TW5 [62, 63], L E TOMEICL
% &, SGLT2 FHIEITMEF A & e, 2 BERFEE TEHWZ LW LN ER->TND [1,2), £D—
T T 2 BUBERIF B OB E T SGLT2 mRNA RELEHEM Lo 7c b WO mE L HR>TWD [3],
F72. HNFlo Bn 2R R CHRET 2 EFERIER NERPF (MODY3) OHF#H Tl SGLT2 #Eisnf
RHENBADT D VI BERHNR > TS [22,64], LavL, FERFEFICEITSH SCLT2 BB D%
BIEET DA = ALIONTIRIEE AV ER BN L 2o THRWIRIZH D, AWFFETIL SGLT2 &
{F-JEBLEN SGLT25-FR ~® HNFlo Of @ LB L TWD Z LW LhE LT&E T, Ty ME
fige & = A28 Tl Sglt2 7' 1 & — % —fEi D HNFla fiESHEE OB, BERKEICL D Sglt2 s+
REEOWIMNITFEGTLHIE2MELTVD [28], 612, mT NI UvLAREZERTZ~ U AT Sglt2
5-FR ~® HNFla OfEEHEORANC L5 SGLT2 BIR FHELEDH/D 35 TN D [24].E-> T,
t MENEEICIB T D SGLT2 5°-FR ~® HNFla OfEaHE 2425 2 & T, FERHEHIZT SGLT2 &
BAOREANED LI ITHBEEN TODENIZONTOFZRMANELND D TRV EHERTE 5,

AWFZEIC L0 b NERICHIT D SGLT2 BIsFORBULT v E—F —fHD X 7 LAY — A HAREE
BELO HNFlo fEGHEIC L > THEiZZT 5 2 L2 b0 L Uiz, ZORBIFHH#ML SGLT2 Eis T
DA RA 2R BUCEE R LR L AT 5 T LR S L7z, AR e FERNIZIBWT SGLT2 #Eix
TR =T 4 v 7l ZZT TNL 2L 2O THLNILIEWMETH D, 4%IT. b MEKEA
IZBT % SGLT2 EinFHBLEDLEMIT AWFFENI L2 L Lo BB N T 5T 5 2 L2 60

TOIODERDLBFDBUETHDLEEZDBND,
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2.1. FFaf

2 BUBE PRI I TIBAR A 72 50 B0 R, TEEN AR 72 & ORI 2B X - TR 2 S IMBERIRRE & 72 5
IR TH Y . AEHEIEO A > 2V EZEOIRT O pMIEOREREIR TIZ K DA A Y WD T2
BT DT ETRIET D, mIIFPIREETIZ, REREABE 2T 5 7 Vv a—2&BHINT 5720, JRMED
T a— A PRI R & TR 725, THUCEED, BRTAL R BRI T B ik 7L =
— AFWULREDMEINT 2 Z LML E 72 5T D [65-67], TDT=8, %< DT v a— ARKRINTPEE
SNDZ R MP~LEFRAT 20, SMERREZHERS T 2FK Lo Tnd, ZORKE LT, 2
TR PR 93 B OB ITAL IR A ERGHIIRIC IS 1 D SGLT2 FHEDIENMNE 2 b TWDH, ZIVE TOMYE
XD, BERFET LT v FOBRICEW T, SGLT2 mRNA 38 L0V 237 B BLE& O INNFES Hi
TW2% [23], £7. KRG RN L 72 BT RANE ERGAR 2 W72 aF9E Tk, RN &bl LT, 2
RUREFRIR BB IZBIT D SGLT2 mRNA B L OV U R BB ENEINT 5 Z L2 MEL TS 1], &5
(2. BERISMEBERE D SR LBk SGLT2 HEO LR LB O LATWDS [2], UbEXbv, 2
TUREPRIR B 2351 D SGLT2 FEBLEOHIMNA, @R EBEOMFHCEE 2 FHFHE2 R LTV EEZ BN
Do

WA TIE, SGLT2 DOHEREFNE 2SHEIRF OB 121G REIKICHE TH D L EZA BN TRV . Frkkk nim
PERE FHE L LT SGLT2 FHEROBIRNSED LT D, xRy ER-CHRRBRIC L V. SGLT2 [
FIRITUM A 7V 3 — RPRE DR T OREE OB, A AU UIEGUEORA . KRERDICEST L L0
IRERIRINTEY , FERFIREICADI THL Z LR LN L5 TS [68-70], SGLT2 PHFEIRIC
£ 2 MpERE TYERIZ, 15 72 Mo 2 7~ 3 RN & | 2 BUOBE PRI TR VRN 2 &3 E H ATV
% [71,72], 2D X 51T, SGLT2 OHEREMHEITEE 72 2 PSR OIEFREIE TH D L 5 2 D,

SGLT2 DOREREFHEIZMZ . SGLT2 FHHEAILT S5 Z LI K - T, FERIFE TRD L AL L FEEIR DK
ERRESINTWD, Sgit2 /v 7 70 b~ A2 HWERET T, 70 a— 2 PRitE o HE X USRER
KABEDORD D HNTWD [20, 21], £72. Sgit2 @/ v 7 7w MLV, BB MIORE N UE
THIEDRHALMNERSTWD [73], LLEXD | BEARME LRARICK TS SGLT2 FEBLEORED

M. FT 70 2 BUBEGR IR OGRS & 72 01550 CHERITE 5, LavL., 2 BUBERIFIZ L - T SGLT2 &
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WETT D A = X L& FERI U7o S 37 L, 1o T 2 BRI B D SGLT2 FEL A
TG T 5 RBHEE 2 502835 2 LT, FB o MBER: OB M 72 HE R W5 5
nsEEZ2 65,

ERAMTEFMMUEX I LAY —AMEEICBIT DA M X X7 B DNA OfEGZfRD, B8
TRE-OMIAIEIE L W o7z, SR OREZHIET 2 ey =27 4 v 7L L TR BT

\% [74,75], B A 72T AkIE. HATs 73 acetyl-coenzyme a (CoA) D7 EF NFiza b A Ko X
JED) VRIS T D 2 L T &, HDACs IZ L » T T VAR Briviu s 2 & Tl &
s [76,77, D7z, HATs & HDACs DIEMHED /AT U RTIGE U T, X7 LAY — AMEESCEA 1756
BLOWRENEENTHZ EDMBNTNWD [78], 2 BUERFEE OB TIE, fx Bz o7 at—%

—HEIIZBIT O A R T ETFIMEDORERRD 5N TEY | Bl FREOEINCE ST 5 2 &l
INTWD [79-81], 5 1 FIZEW T, SGLT2 Bin - ORBLHHIC SGLT2 'mE—# —filicBIT 5 E
AT FMENEETHL Z L2 LT, U boWRns, 2 BPERFEEHIZIIT S SGLT2
BB BEOLEEIC, SGLT2 Yo' —# —fElD b 2 k7 v F /ARG L T2 ATREME S HER &
ns,

AWFFETIE, b MEIMRAE FREMEE AT, @ a—XRETOE A b T B FLERN
72 SGLT2 #f{r DI BIREHEOMIT 2175 2 & & Lz, #HIC, HK-2 Milaz #7577 a— AR
ST CREE L7ZBED  SGLT2 B FRIEB L e 2 b 72 FIALIRRE 2T L 7=, iV T TSA AL
HEETICB T D @7 a— R RETO SCLT2 Bin T OF BRI~ DB 21T > 72, S HIZ
BN a—2REBIZBIT D A R T 2T IALOMEEID, fEFER A E U CEBR IS acetyl-CoA DN

MEGLTNWD EREL, &7 a—AREFMTIZBIT S acetyl-CoA DEREZIT>T,
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2.2. Fik

221  HK-2 Mg
2.2.1.1 Preparation of glucose media

5mM 7L a—AE5HE. DMEM, no Glucose & Ham’s F-12 Nutrient Mixture (10 mM glucose) % 1:1 @
WRCRET 52 & THELE, 17.5mM 7L a— A5 o DMEM/F-12 M L7z, 35 mM 2
Jb o — ZREHIE DMEM/F-12 (2 Glucose Solution ZiRINIT 5 Z & THEE L7, /2. WT ORI S 10%

FBS &7 L) ICFRE LT,

2.2.1.2  Culturing
1211 T E [FERIC HK-2 FIIEOREEE, [EE K OB 21T o 72, fFfE 5 72 RpfH& IZ 134 RE D 7L
o — ZEEHINCAZH L. DMSO (control) 35 LT 1.0 uM trichostatin A (TSA) MLEEZ 1T - 7=1%., 24 BEfEIRG#E L

779
—o

2.2.2 RNA fiHEB X' mRNA OEE
1.25 I L FEEDOTFNEAT total RNA Z[EX L, WHRE RS K - TER L 72 ¢cDNA % HW\ T, real-time

PCR (2T relative SGLT2 mRNA expression level DE&%1T->7=,

2.2.3 Chromatin immunoprecipitation assay
1.2.8 T L [AEED FNET immunoprecipitated DNA 35 X T input DNA % [EIX L., quantitative PCR {ZC

AcH3 enrichment 35 & T8 HNF1a relative binding level % E& L7z,
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2.2.4 HDAC activity assay
2.2.6.1 Preparation of nuclear extracts from HK-2 cells

HK-2 ffifdz 6 well-plate (23558 L. ice-cold PBS 1 mL C 2 [a] wash %175 7=%%. Lysis Buffer A[10 mM
HEPES-NaOH (pH 7.9), 1.5 mM MgClz, 10 mM KCI, 0.1 mM EDTA, 0.1% NP-40, 1 mM dithiothreitol, protease
inhibitor cocktail (PIC)] #ANx. K EIZ T30 pflEhE Lz, B/ A7 LA R—Z2HWTHIlaEZ 7 L— k)
HHEHA L, =L (4°C, 3,000 rpm, 5 min) LT EEXBREL, XL v M% Lysis Buffer B [20 mM
HEPES-NaOH (pH 7.9), 1.5 mM MgClz, 400 mM NacCl, 0.1 mM EDTA, 0.1% NP-40, 10% glycerol, 1 mM
dithiothreitol, PIC] (2 CIafi# L. &% (4°C, 100 rpm, 1 h) #1T7-7=%%. 1E.L» (4°C, 15,000 rpm, 5 min) L T
G &ALz, 1.2.9.3 3 & [AIBEIZ, Protein Assay Bicinchoninate Kit (29> T, &4 E D X 23 7 B i

EaEH L,

2.2.6.2  Preparation of nuclear extracts from the human kidney

t MEFEME 10mg 2 PBS1mL T2[A wash L7274, Lysis Buffer A Zllx. oK 2T 30 7 Rl§fiE
72, Potter-Elehjem Tissue Glinder Z H\\\THRE T F A X&4TV>, 75 umnylon mesh Z HVNTHERE A 72 £ D
PHMEW) 2 Bds L. 1@ (4°C, 3,000 rpm, 5 min) L C_EiE&FRZE L7z, Lysis Buffer B [ CIafE L. LIKEIT

2.2.6.1 I8 & [REE D FNE TRyl Z Bl L 7=,

2.2.6.3 Measurement of HDAC activity
Epigenase™ HDAC Activity/Inhibition Direct Assay Kit (Fluorometric) 25V, ££%431H 10 ug protein H11Z
B %5 HDAC {EM%#E& L7, HDAC {EMHOEIIf RO TSA ZH W T, KIRE 1.0uM 72555

(ZHREE L7, PHFEEOEOEEICIT EnSight™ multimode plate reader % L 7=,

2.2.5 Nucleosome-scanning assay
1.2.7 T L A O FNET nucleosomal DNA 35 KOV genomic DNA % [E[UY L, quantitative PCR (2T

SGLT25-FR O X7 LAV — A EHWEES E BTN LT,
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2.2.6 Acetyl-CoA assay

1.2.9.1 51 & [FEEO FINAIC T HK-2 flifaod lysates Z[FIX L, 1.2.9.3 HIZHE- T, lysate DX /37 E
BEZRE LTz, & /78 150ug 57O lysate ZH L, 3&FH milliQ (ZTB0uLIZ A AT v 7 L
7-%. Deproteinizing Sample Preparation Kit (2> T VXV BEDREEITH T2, BRE VI %D T
JL% FU T, PicoProbe™ Acetyl CoA fluorometric Assay Kit (276, £ lysate (Z/77ET 5 acetyl-CoA DE

BE21T-o 70, #EOEREIZIE EnSight™ multimode plate reader Zf#H L 7=,

227  RREHERAT
HEEREIZIINGNT Y 7 b v =27 R W T To 7z, L L7z 2 BRI O SEHEOEIZIE, F
TEC L DM 2 MR L=, Student’s t-test & L < 1% Welch’s t-test (& CHEGHENT 21T - 7=, ZHEM

DB DT I%, Tukey-Kramer test #4772, A EKHEIT5%E L=,
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23. MR

231  HINa—RABEEZMETTO SGLT2 mRNA RHERB LW SGLT2 FYrE—# —fHKRO L X h
VT2 FIALRBB O

BEHICBWTC, Zha—RREAHEINSESZ LT A T 2T IEOMRENRTRD Hiv, ZiUleE
S TR FREANENT 22 L ME SN TS, £ 2 TARIFFETIE, K7 va—2RE mM), B X
WEZ v a—ARE (175,35 mM) ek TIZTHE L7 HK-2 AIIEICIS1T 5. SGLT2 mRNA &3S L
O SGLT2 FrE—# —fll D b X b T B F/ARIRREDIRIT 21T o T, 2RDIT, BIREETEN ORI L 72
cDNA % M T, SGLT2 mRNA &4 HE L7z, 5mM /Lo —AEERFEE bl LT, 17.5,35mM 2
b — ARERBEIC 1T D SGLT2 mRNA RELEO A BRI b iveh-7- (Fig. 1la), Fev T,
anti-acetyl histone H3 antibody % fV> 7= ChIPassay (2L ¥, SGLT2 mE—X —fHkO L XA > TEF /L
LIRREZfiEMT L7z, SGLT2 mRNA FEBLEORIE L RIS, WTND 7L a—RAREFMHETIZENTS,

SGLT2 'mE—& —fEkd b X f 7 & F/ALOEHEITFRD Btz - 72 (Fig. 11b),

a b
= 1.5 - 0.15 OlgG
2 3 mAcH3
g £
[ 1 =
to g
Fa E
ok g
ﬁ 0.5 £ 0.05 -
= “
® T
s g
0 T T 0 T T
5 17.5 35 5 175 35
Glucose (mM) Glucose (mM)

Fig. 11 Effects of various concentrations of glucose on levels of SGLT2 mRNA and histone acetylation of the
SGLT2 promoter in HK-2 cells

HK-2 cells were cultured in 5, 17.5, and 35 mM of glucose media for 24 hours. (@) SGLT2 mRNA levels were measured
by quantitative PCR and normalized to RPL13 mRNA levels. Results are expressed relative to SGLT2 mRNA levels in
HK-2 cells with the 5 mM glucose. (b) ChIP analyses with quantitative PCR targeting the SGLT2 promoter using
antibodies against normal IgG (white bars) and AcH3 (black bars). The AcH3 enrichment was expressed as the
percentage of the immunoprecipitate over total input DNA. Results represent the mean + SD of three independent

experiments.
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232 b MNEMEBB LV HK-2 #ERIZEIT 5 HDAC fEHEO

TN a—APREEZBEBH ST 05T, HK-2 HilENO SGLT2 Fut—X —fHko e A kv
H3 OT7 EF /LR IEE A ERD BN o72Z b HK2 fild Tl e A k> 7 F ka3 S
TWDATREMED R SN D, £ 2T, Mflatzihiti® 4 M T HDAC activity assay 47V, b Bk &
g% 2 & T, HK-2 #fifao> HDAC TEMEZ RN 5 2 & & L7z (Fig 12), b bE#k & T, HK-2
AR TIIWT D 7L a—ARESFMETIZEBNTH, ARICEV HDAC {EWENEO biviz, 72, 7V
a—AYREE A S EZ LIC KD, HDAC {EHEOEEBITRD bileh o7z, - T, HK-2 Hifaicds
F 5 HDACs TEMEN, 7V a—AREOEIIC L D8 A R T BT IALORENTRD B o iz

IR TIEZRWMNEBEZ HND,

* * *
=
£ s
E
Q
g 3
I
22
ko
in
0 L1
Kidney 5 175 35

Glucose (mM)

Fig. 12 HDAC activity in the human kidney and HK-2 cells
HDAC activity was measured by HDAC activity assay with nuclear extracts from the human kidney and HK-2 cells
cultured in 5, 17.5, and 35 mM of glucose media. Results are expressed relative to enzymatic activity in the human

kidney and represent the mean £ SD of three independent experiments. *P < 0.05 versus kidney.
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233 TSA UEEHTTORINa—RBEEIZLD SGLT2 mRNA EEEBLI PR hr TEFL
[AaND}-Z. i

b MEERR & Hi LT HK-2 flild> HDAC 1EMERAEICEWZ LB L 257272 HDACI @
—FTHD TSA IZKDHULHEEZITV, HDAC 1EMEZPHE L7245 Td SGLT2 mRNA FHi&Ei L O
SGLT2 5’-FR @t & kT B FALDIENT 21T > 7, #HIZ, HDAC activity assay (Z°C, TSA ALEEIZ K
o> THIEZN D HDAC TEMENME T35 2 & il L7 (Fig. 13a), £35 82 H/ER L7z cDNA & v
72 quantitative PCR %417 7255, DMSO ALBEEECII 7 /L a— R BEOHINNZHE > AR SGLT2 mRNA
FHHLEOHINIRD bR oTc, —J7 T, TSA LB TFTIL, 5 mM 7L a— 58 EFE & e L T
175, 35 mM 7L o — ¥R FECAH E 7 SGLT2 mRNA RELE DM A3 7= (Fig. 13b), Anti-acetyl
histone H3 antibody % F\ 7= ChIPassay T [REIEEIZ, DMSO AL T Tl 7 /L =— A PR EE DA A
9 SGLT2 7F'mE—# —fHlldOt A 7 vF /LD BREENTRD e -7 —F5 T, TSA WLEE
ST TIES MM Z L a— AR L IR LC 175,35 mM 7L a—AEEEBECHERE A N T T
IMEDREZ BT (Fig. 13cd), BLEX Y | |7 a—2RERMETIZET 2 SGLT2 #fs1DOREELE

21z, SGLT2 FuE—X—fElkdt A F o T FIALOIRENETHGT A RREMN RIB SN 5,
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Fig. 13 Effects of various concentrations of glucose on levels of SGLT2 mRNA and histone acetylation of the
SGLT2 promoter in TSA-treated HK-2 cells

HK-2 cells were cultured in 5, 17.5, and 35 mM of glucose media for 24 hours. (a) HDAC activity was measured by
HDAC activity assay with untreated (white bars) or TSA-treated nuclear extracts (black bars) from the HK-2 cells.
Results are expressed relative to enzymatic activities in untreated group. (b) HK-2 cells were treated with DMSO
(control) or TSA for 24 hours. SGLT2 mRNA levels were measured by quantitative PCR and normalized to RPL13
MRNA levels. Results are expressed relative to SGLT2 mRNA levels in DMSO group. (c,d) ChIP analyses with
quantitative PCR targeting the SGLT2 promoter in (c) DMSO- or (d) TSA-treated cells using antibodies against normal
IgG (white bars) and AcH3 (black bars). The AcH3 enrichment was expressed as the percentage of the

immunoprecipitate over total input DNA. Results represent the mean + SD of three independent experiments. *P < 0.05.
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234  TSA EEHET TOEI N —RBEEIZXD SGLT2 Fue—F —HROX 7 LAY —h g

ARB I HNFle HEHEE~OEEFM

# o1 EORSTIE, TSA FIC LS X b TRF L Z S L7 SGLT2 mRNA FEBLED NI
SGLT2 7w E—X —fllD X 7 LAY — A EAROWBA I LY HNFlo #EHEDOHEMATFE L T 5D
ZEERBMNE LIz, 2O AIETHED . TSA WHEETICBIT A2 E 7 /v a—RAREIZ LD SGLT2
MRNA FEEEOHIZIE, SGLT2 'uE—F —fHlldOX 7 LAY — 554K ER LU HNFla #5E 8
WL TWLOTIERW N EHERITE S, AEE TIXET, NUSA [TV a—RRESFMAETICE
7% SGLT2 FuE—4 —fHMDOX 7 LAY — L EHROMBT 21T > 7o, & 7V a—RARERMETICB T
% DMSO MLBRREL MG L7-L 2 A . 5mM 2 /b a— 25 F Tk TSA I k57 LAY — a5
RO RRO -7 (Fig 14a), — 5T, 175, 35 mM 27 /L a2 — ARSI T ClL TSA LB
£ 2T SGLT2 7 mE—Z—HiZBIF 5 X7 LAY — LN EAROBA DR bz (Fig. 14b, ¢), i
T, anti-HNF1a antibody % fV 7= ChIPassay %47V, SGLT2 7 v —& —fEikd HNFlo #fG 58 % fif
Mri7z, BEA R T BFIALOFMER L FEEIC, DMSO ML T CTIk 7V o — A PRE QBN LE S F6E
WA~DOAE: HNFlo f5AHE OHMMRFED HLRh o7 —F T, TSA WBESEMETFCIE5mM 7 v a—
ARERRE L i LT 17.5, 35 mM 7L 21— AL RE C RIS~ DA 2 HNFlo f5E SR O HEIN 2438
7z (Fig. 15), TN HDOFRER LY | w7 a—AREFMETICBIT S8 X b7 EF LA LTz SGLT2
R OB ERIZ, SGLT2 rE—4% —fHikDO X 7 LAY — A EAREDK FIZMHES HNFla fEE 0

BN ESE L TWDL EEZBND,
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Fig. 14 Effects of various concentrations of glucose on nucleosome occupancy in the SGLT2 promoter in
TSA-treated HK-2 cells

NuSA data of the SGLT2 promoter in DMSO- (black circles) or TSA-treated cells (white circles) cultured in (a) 5, (b)
175, and (c) 35 mM of glucose media. Relative nucleosome occupancy is expressed relative to the level of nucleosome
occupancy in each sample without the MNase treatment and indicated by the midpoints of each amplicon. Results

represent the mean + SD of three independent experiments.
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Fig. 15 Effects of various concentrations of glucose on HNFla binding frequency in the SGLT2 promoter in
TSA-treated HK-2 cells

ChIP analyses with quantitative PCR targeting the HNF1la-binding site in SGLT2 5’-FR in (a) DMSO- or (b)
TSA-treated cells cultured in 5, 17.5, and 35 mM of glucose media using antibodies against normal 1gG (white bars) and
HNF1a (black bars). The relative binding frequency of HNF1a was measured by quantitative PCR and normalized to that

of the input. Results represent the mean + SD of three independent experiments. *P < 0.05.
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235 B INaA—RBEFMEFTTO acetyl-CoA DEE

HBIND 7 a— ZAPEENEINT 5 Z & T 2 M TEF LD T B F LM ERTH S acetyl-CoA
DEEINT 2 Z EMFMBLNTWD, 2T, Acetyl-CoA assay (2L > TH I NV a—ARESFHTICBITS
HK-2 #ifdo> acetyl-CoA OE & Z1T>7= (Fig. 16), 5mM Z /L a2 —A5M:F &l LT, 175,35 mM 7
S o — ZPEEESER CITAE R acetyl-CoA L-LOEMMERD BTz, ZHLRELY, Zra—xjE
FEZI U7z SGLT2 FmE—X —fEiko e A s o 72 F/bIREEIC, HK-2 M@ @ acetyl-CoA L1

MR L TV D AR R SN D,

*
37 1
2
o 2.5 *
<
S 2 !
£ 15 -
Q
o
o 1
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e
2 0.5 -
o
0 . .
5 175 35
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Fig. 16 Effects of various concentrations of glucose on acetyl-CoA levels in HK-2 cells
HDAC activity was measured by acetyl-CoA assay with deproteinized lysates from HK-2 cells. Results are expressed
relative to acetyl-CoA levels in HK-2 cells with the 5 mM glucose and represent the mean + SD of three independent

experiments. *P < 0.05.
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24, ER

WO, AFFEICHTZD . w7 N a—RREIZBIT D HK-2 HiflOEE#R D=1z, RS 7 13—
ARG OPRFE At LTz, HK-2 fld i L7222 < 0@ TiE, 17.5 mM O 27 /b =— A3 & ] L
TEO, FREXE 7V a—2RETORE L SNTWD [1], EROBE LIRS FRGHIZ FHVW 2 in
vitro EERR TIiE, IKEE L LTS MM Z Lo — A5 A | SR L L TR 30 mM 2L a— B A
W THRRNMThh TE 72 [82], & Z TARMZETIL, 5,175 35 mM 7 /L a— AR5 H% VT HK-2
faziia L, @7/ a— 2R SGLT2 7' e — ¥ —filcB T o8 X F o 7B F /UG 2 5 8,

(ZfE S SGLT2 BARF-FHELDOIIMNA~D DT 21T - 7=,

2 BUBEPRIF I X o T BTN R ERAIE O SGLT2 mRNA FEHLES T 2 Z & 1384 7258 Tt
HENTETE L, 2, 28], 20720, RAGETO 7L a— 2 @EEN ES425 2 LT, B R R
fi> SGLT2 mRNA JEELENSHNN 2 alREME A HEI T 2, UL, B2 —RRE (6 mM) & HLig
LT, @7/ a—2 @ (17,5, 35 mM) (23515 SGLT2 mRNA JEELED FF IR0 Sk~ 7- (Fig
11a), H1EOFER LY . b MBHER S LT, HK-2 #ifllid SGLT2 mRNA REHENFZE KL, =
JRK & LT HK-2 fifaicdsi) % SGLT2 7'u & —# —fEik Ok e 2 k> 7 F /A BIRIED & 5203 R
ER T\ (Fig 3b and 5d), %27/ a—RRWESRMETTOE A M T2 F /LD OFER LD . W
NOINVa—2RESZMETFIZEBNTEH, FEEOKOE 2 N 72T ALIREENFE D Sz (Fig. 11b),
PEo T, B MNERRL L BT, HK2 e Tk SGLT2 YuE—4 —fEikd b 2 b7 & F AL Z il
LIEHEDTAEDRR SN D, B A b7 B F /LM Z A 52T 5720, b FEMkES LT HK-2
AR I T D MIfEEEN O HDAC 1EMEZFI L7 & ZA, 7 a—RAREIZRED LT b MBI & T
HK-2 #ifa CIEH TRy HDAC 1EMEDFE O bit7e (Fig. 12), BLEDOFER IV | HK-2 fifglci T 5 &0
HDAC J&ME, B MEMME L XTIV E A M T2 T ML EGIEE T ERBENDS, £z, 2
D HDAC TEMH, 7V a— R REEEHZ L D SGLT2 7' mE—X —fEilO b A b 7 & F LAk % il
L7c72, SGLT2 HEDOEE D/ RIN TR TeEEZBND,

ZZETOMEND, B MNEAMTRBINTWDE 7V a— R REICI D SGLT2 mRNA FHL L5

25, HK-2 i TIERR O HALRWER & LT, b MEMAR & L~ TIER 2V HDAC TEMED /RIE S 7z,



Z 2T, RIT TSA WERIZ XD HDAC IEMEFAESRMTIZ T, 73— A REZH)) SGLT2 BisFHH
(CRIETREETET 2 2 & & L7z, HK-2 flaoBN HDAC TEMEZ +3 L& T2 TSA BT
2T, 7N a—ARELRMETTO SGLT2 mRNA HEEB It A h T2 FUALE T Lz & Z A,
TSA ALHISLMET CldmiBE 7 L a—2 (17.5, 35 mM) IZ K54 57 SGLT2 mRNA EHEOEINE L O
SGLT2 F'mE—Z —fHKDOt A F 72 F /LOMEHENGRD Hit7z—75 T, DMSO WLBERMET CTITA E
REENRO B o T2 (Fig 13), £/, 8 1 FTiX, TSA LBUZ L5 A F o 7B F /U bOfEdE
FIfEIRIC BT A X7 LAY — A EEROIK TR L HNFlo FEABHEOEIMNCE ST 52 2L E
LC\2% (Fig. 5efand 6b), 4 7 /L2 — A PRESRMET CTOX 7 LAY — b EARRER L O HNFla #EER
REAMRNT L7 R, TSA MBI FIZB W THRIREZ V2 — A28 % SGLT2 7'r®—X —fHld X 7
LAY —AEFEROELTE LD HNFla OFEAHEE OB Z§89 7= (Fig. 14 and 15), LA EORER LD 2
RUBE RIS & 2 B ALRANE LRl > SGLT2 mRNA JEEEHNIE, SGLT2 Yu®—4 —fHkO b 2
T F LD, RFHROX 7 VA Y — A EAREOKTICMES HNFla #EHE OIS K-
THl & Z S D ATREMED R S U7z,

INETOMRICEY, IV a—RREETHNRE X M7 BT MRS EL RIZTZ LRGN
STe—HT, EOXIRAN=ZALNE A N T 2FMEEHIEI L THD IO TIHKIAR E L TR
Thbd, EANSHUNRTEIL HATS IZL > TTBFUALESZIT D03, £ DRI acetyl-CoA O T & F /v
HEEFHTHZ ENMBTWD [76, 77], BEHRIZ X 0, MIFEN O acetyl-CoA L~UL3HENT % Z &iZ
LoT, HATs 12X D R R T2 F /EMEET D Z LA @E ST % [83], Acetyl-CoA [XfiFHE %
RS TINa—=ZANnbEMREND T2, FEIREEE TIIARIER OMRETTHEIZ L5 acetyl-CoA L~L D
BMAERD S TS [84, 85], 2 C. &7 /L3 — APWELMETIZHIT 5 HK-2 FIFANO acetyl-CoA
DEBEEATS T, TORER, 7V a—ZAREOHEINIHEV, HK-2 HilaN @ acetyl-CoA L)L DFH E 72
MRS iz (Fig. 16), YA EDOFER LD, L a—ABEBEOBINCEE S & A ko T 2 F Lot
12, HK-2 ffaN D acetyl-CoA L~ v D EFANE G 5 AEEMEDN R I Lz, —F T, AFSETIX, 7
VA —APREDOHEIIZME D . SGLT2 7' rE—& —flkd b 2 b 7 & F /LDt & Hiflay acetyl-CoA

LUV OEINMNBE LT\ A Z EZFEH T 572D OMF 21T 2 Ty, B A R 72T 4RICHIH &
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A MAEEZ D acetyl-CoA X, ATP-citrate lyase D) EIC L > T/ =B ERMIND [77], BEHRIZ T,
ATP-citrate lyase iGEVERIFAIIC 7L a2 — 20\ A b T2 FIALDOIEMALICE T2 Z LN IME ST
W% [86], & D7z, ATP-citrate lyase DOIEREZPHE L7-FFD b X F 7B F /L LIRAES LT SGLT2 i#
BARBBELHTT D LT 7N a—RREOHEINIAES SGLT2 e —# —fHkO e 2 o7& F
MEDEHE & acetyl-CoA L~ L DN E ORRMEZA S E T2 2 ERHR DO TIEARW I EHEHIT
& D,

HK-2 #ifa & b _T, & MNBFMETIE HDACs {EMENMEVIREEICH D = L2 5 E LTz (Fig 12), 2
HUHE PR Ip3 B CIE, BREA RS ERGARIZI 1T 5 SGLT2 HEENHIMT L2 LIk, LE< DT
L —ZABHRNICER D IAEND & OMENZENR > TWD [1], #-> T, b MEEWNIZBW TB AR
B LRI & 7L 2 — APRERME T I S5 E . acetyl-CoA D¥EINCES | SGLT2 F'mE—X —
IO A T FALORER LT SGLT2 mRNA BHEOHMAHN Sh 5, BEE T, B R
Rk A B & L7z SGLT2 7'mE—X —fHild b A b7 v F/UIREE ZMHT L 7= @513 H 23 > T
R, SBROMZEC LY v MERNIZEB T 5 BEEARME LD e X b T 2 FAACDOIENT 24T
92 LT 2 AR I D SGLT2 BnF-RHDOLEMERICEE T 2B - RMREN R 615 DO T
RNEEBEZBID,

ABFEIL, TN 3= AR 22T 4 v 7 filiEE 2 LT, SGLT2 B ORBGREIC T 55
ZEEMLNE LIEMO®ETH D, 4&IT, 2RERINEEICRT 5 SGLT2 B f-RIADOEEH~DE
AR T BT IMMEESN LI-RBFEHEEOF G ZA LN T 22O ORRIMFAPLETHLEBEZD

o,
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S

AW TIE, T = 3T ¢ v 7 #iliHRERE 2  L7- 8 N SGLT2 &5 1 D3 BLFREIHEA% 12 B3~ 2
FeEAT 2T,

BLETIE, & MEIR SGLT2 BARFORBMENCIBIT 2 X 7 LAY — A HEREDOF GOV T &
Tolce B2 FETIE, 2 RHERIFIC X > TN 2 BT AL IR ANE _LEGHE SGLT2 s DR BLHE I F
5 2 b7 B FACHIEBER ORE 21T o 7o, AFFEORER, SGLT2 7'mE— 4 —fHOX 7 LA
Y — L EAREEN, B FEE SGLT2 BinFORBFMENCEHETHD Z LBAHLNE R To, £, [FHE
WICB T2 A R T BT LRI 7V a—AREE LTS ZERHLNE -T2, 2D Dk
Fix, 2 BUPERIGEE TR bS5 SGLT2 BT ORBEMIMICE A h o T 2T /UEREFELTNDH D
&R DR E IR0l

RO L0 | 2 BIBERFEF BT 5 A R 7 v FAALRIEO LB/ IE, BERIFIE S DEIE O 78 E
Ik 2 22 B % RIELTWD Z ERH D Lo TV D, 2BERIFOBIKTIE, B A h T EF ik
DITHEIZ L > THE OB R - ORBEDEIN L, BHELICEERE - ThD 7 4 7 0 x7 F U
THLZLBWE SN TWD [87, 88, —7 T, 2 BUBEIRMIC LD HDACs DiEMEALIZ X - T, TGF-p1
(transforming growth factor-beta 1) #&EEDIEME(L Z I U 72 FERIFMERE O BLFRD Hiu T 5 [89, 90],
Z D7, 2RPERIFBIT D 8 A T v FABICET HHH5EIE, 2TBERIFN ED L 9 R A =X LT
FERICERBEZ 52 THWDOPCHONWTOMAZES ETIHFICHETHD EF R D, ABZEIE, 28
PRIGIZI T 5 MR BB OHMEFFIC T 2 SGLT2 BAR T ORBUIEIMI e X b T F LR HFE5 T 5
AIREMEZ D TR LIS ETH 0 | 2 BRFERIFICIS T D m M DOIRAEA 1 = X LD —bi & ff] LTz, it

(2o AWFZEC L - TH DA H A, 2 RBERIF OIS O RO —B) & 705 Z L 2 WifF 95,
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