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Sodium-glucose co-transporter 2 (SGLT2) 1% Uiz R MIE bR IR RIZ BT 2 7 v a—
ARTUAR=Z—=THY, RAERKETAHABSNIZ 7V 3 —ZDOFRPUCEE 2 ZKEZH L TWD
[1]. SGLT2 DFEIHEACHEREICET L2 MEN L H3 > TWD —J7 T, SGLT2 Bis+ D FEIHM
HIEERE L2 WD TOWMAFIIRIZICAH 20, THE TIZ SGLT2 ORILFHE 2 H 5 B N1 OFFE %
AT FRIZONTIINLS D EDRH 5 [2,3], Lo L, B&F K1 D A T B 21912 SGLT2
BEFREBT DA =R LE IR TE TRV, 6> T, b MEKNIZEKITS SGLT2 &
{5 DO FEM 72 8 BLER b AE 2 R 3 2 72 DI e R A RO b %,

X7 VAV = NI avFUOERBMTHY . X7 LAY — A% BT L K T3 G M
K+ DNA ~OFEEMNE S, BEFEELRMEISND, FFEOHRICLY, X7 LAY —
DEARRBICHAR RSO O TR Y, MR RER FRIFHTGICTFE LTS EE X
BRTW5 [4], £ZTAMETIE, FrE—F —fHEOX 7 LAY —o EARIEIC L S50
HitktEICE B L, b MEIRICRIT 2 SGLT2 Bin ORI ICHE T 25X 7 LAY — A EAR
¥ L R FFHEIK 1 D FRIE & 2 OBERERHmIZ >\ TRET 21T - 72,

[J5i4]

Luciferase assay : SGLT2 5°- Eifitdk (5°-FR) #9 3,000 bp % BBERICAHAIAATE LIR— X — X7 X
—35 X OV hepatocyte nuclear factor 1 alpha (HNFla) ¥~ 7 ¥ —% HK-2 fifadizEA L, SGLT2
DR GG M 2 3l L 72,

mRNA RIER : MO RNA ZEIL L, WERESIC &> TER L7 cDNA ZHn TER
PCR AT\, 44Ct J5IC XV SGLT2 mRNA REELZE & LT,

X7 VAI—AEFHEI - X7 LAY — LN FIE nucleosome occupancy and methylome
sequencing (NOMe-Seq) 5 X O' nucleosome-scanning assay (NuSA) %417V, SGLT25°-FR (2815
X7 LAY — N EAREE T LT,

E R MU TEFIEDORE : HK-2 Hifgic e 2 N BT & F U LB EBLEA] trichostatin a (TSA)
wHREE L. 5’-FR Ot A b7 v FIARREIZ K 5 SGLT2 JEELZ B M 2 AR L 7=,
Chromatin immunoprecipitation assay (ChlP assay) : 7 F/Lfbt X > H3 B LT HNFla %
RillT PR THRIZEILMEAZITV EE PCR IZLY SGLT25-FR BT 5t A2 o7& F ik
REF LU HNFlo o ikiEZ E& L7,

Nascent RNA capturing : 7 7 3 /VEEGk K 5-ethynyl uridine (5-EU) % #iRICBREE L. =ik S hi-
RNA Z & BEEIC Tl 2% 2 & T, TSA LEZICAMK S L7z RNA (nascent RNA) 1o
HNFla (Z &% SGLT2 mRNA FBLAB)~0 R A 31 L 7=,




(2]

HK-2 #IfEiZ38iF 5 SGLT25-FR DEREEMEI LU SGLT2 mRNA RREBOEE

Luciferase assay (24 Y. HK-2 HifdND SGLT2 & DR EEMENIEFIZTHVIREEICH D =
L ERWT (Fig. 1la), b MBI E ORIz L Y, HK-2 #ig> SGLT2 mRNA JEHL&E 2N 6> T

KWz 2B 5 E Lz (Fig. 1b),

a Relative luciferase activity

=3

Fig. 1 Analysis of transcriptional activity of

*
0 05 1 15 2 25 — SGLT2 5-FR and SGLT2 mRNA levels in
PR — 3 2 HK-2 cells
i 1 (a) Luciferase activity of a series of reporter
-44/+18 = constructs containing SGLT2 5°-FR in HK-2
X _ 0.8 ] .
_154/+18 [ 8 cells. Results are expressed as fold increases in
[ g 0.6 - pGL4.10. (b) SGLT2 mRNA levels in HK-2
-485/+18 d 74 cells and the human kidney were measured by
9D 0.4 - itati i
1587/+18 ° quantitative PCR and normalized to R_PL13
2 0.2 - mMRNA levels. Results are expressed relative to
-2320/+18 % i SGLT2 mRNA levels in the human kidney.
® 0 - Results represent the mean + SD of three
- + -
3185/+18 HK-2 Kidney independent experiments. *P < 0.05.

HK-2 Mg L'k P BEHHRIZBIT S

SGLT25-FR ®X 7 V&Y — A BRI

X VF =L E T A, B MBS L T, HK-2 filfad SGLT2 7'u & —

A EE R X 7 LAY — o A RENERD b (Fig. 2),
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Fig. 2 Analysis of nucleosome occupancy in SGLT2 5'-FR in HK-2 cells and the human kidney
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.

TSABIZE D SGLT2 HBEB LW SGLT25-FR O X7 L F YV — A 5B KRB~ BT
b A b7 BFIOURER] TSA 2 HK-2 fIfICLE L7245 5 HK-2 #iimN @ SGLT2 mRNA
B EOHM, SGLT2 YuET—X —fEik~Dt A h> H3 OT EFUALOREITES X 7 LA

Y — A EHEROWDRFED L (Fig 3).
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Fig. 3 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. (a) 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). Results represent the mean + SD of three independent
experiments. *P < 0.05. (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.

7uE— ¥ —fFHK~?D HNFlo &2 LD SGLT2 DERETEME~OFEFih

In silico fEATIZ L V. SGLT2 #xEBHAG S LV -51 ~ -37 bp O#IPHIZH VT HNFlo DOFEA 0 HE
ST, TSA MBI L - T, HK-2 fifaicis i} 5 HNFla #& TRV A FJEZ~? HNFlo #
AHEE OB IMARD b vz (Fig. 4a), HNFla 2%l SH7- HK-2 M2k % luciferase assay
DFEF LV, HNFlo A& TRV A b2E LR —4%—~_27 ¥ —TiX HNFla (& X DEEEMED
AR O Hiv, RV A FEREISETL VAR —F —_7 X —TiX HNFla & &> THIN L 716
DIER R T= (Fig. 4b), F7=. total I X O nascent RNA % AV 7= FE & PCR (2L V., TSA 4L
HZME R TIT HNFla (24X % SGLT2 mRNA REEEDOHMARD i, ZOMANERIL, total RNA
LR, TSA WLFREZICARL S 7z nascent RNA TR O EWZ L2508 L= (Fig. 4c),

a b Relative luciferase activity
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Fig. 4 Effect of the binding of HNFla to SGLT2 5’-FR on SGLT2
expression in HK-2 cells with the TSA treatment
c (a) ChIP analyses with quantitative PCR targeting the HNF1a-binding site in
7 * SGLT2 5°-FR in DMSO- or TSA-treated cells and the human kidney using
6 - OpcDNA3-A antibodies against normal 1gG (white bars) and HNF1o (red bars). The relative
BHNF1a binding frequency of HNFla was measured by quantitative PCR and
5 normalized to that of the input. (b) HK-2 cells were transfected with a series of
4 reporter constructs or a control reporter plasmid (pGL4.10), together with the

HNFlo-negative plasmid (pcDNA3.1, white bars) or HNFla expression
3 plasmid (red 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. (c) HK-2 cells were transfected with pcDNA3.1 (white bars) or
1 HNFla expression plasmid (red bars), and treated with DMSO or TSA for 24

I—T—h ’_T_h 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 pcDNA3.1-transfected cells treated with DMSO.
DMSO TSA Results represent the mean + SD of three independent experiments. *P < 0.05.
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b g, BB X OVNMNBIZBIT X7 LAY — b HEEREBOMENT

HA G K TIXRBI T E 220 SGLT2 HELDJES ZD A N =X x0T 5720, B MNEIE.
JElgE & OVNBRIRIZEBIT 5 SGLT2 'a®— X —fHIDO X 7 LA Y — KN EEIRRED T 21T -
7o, B MEREE e Il L OVNBRBRAE CIERIFERICmS TEERX 7 LAY — A HARER
BB (Fig. 5),

120

100 Fig. 5 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
——-8--- Small (white circles), and small intestine
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.
0 I 111 1] ITITT IWIT T1 I Vertical lines indicate GpC sites.
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Luciferase assay, mMRNA JBERE, X7 LAY — AEITIC L D, HK-2 Mgz} % SGLT2 &
BFRBELOMENZ 70— % —FIOEERX 7 LAY — A EEREOTFE N R S iz, TSA
LBRDFERIZ LV | SGLT2 mRNA FHBLEOEN, 7 ut— X —fEikOX 7 LAY — A EHROK
TH LV HNFlo #EBEOEMBED bivlz, 72, HNFla Z —@MEICHEH S &7 HK-2
faz Aot L v, TSA MBRIZ HNFla (2 X5 SGLT2 mRNA FEHLED A FERD b7,
bRy, = —fHEOX 7 LAY — 2 EFREDN HNFlo OfEG O I 12 B
BREZ A L CBY, LML T SGLT2 BIETFORIEZHEL TWHEBZ BN,

SGLT2 1L hsds IS HBLAFRD H AT 5D — 5T, HNFlo (XBIEO A7 b7, FFigC/ NG
78 Ekk 2 AR RBLT 2 2 RO TWD, b NEE, TR L0V E WX 7 L
F YV — DEHTORER S . MBI TR AR DX 7 LAY — A EAWREER, 7' —Z — Ik~ D
WP A7, HNFla fEAREZHIET 25 2 & T, b FEIRICB T 24 2172 SGLT2 #Eis 1
HBUZHG L THDOTERWNEEZLND,

AHFZERE RIE, & MBEBICERIT D SGLT2 Bl FORIII T v E—F —fHBOX 7 LAY — A
HARAERS LY HNFlo fABEIC L > THRfiZ#Z 1052 L 2R/ LTS, £, AifF%iTe
NAERHNT SGLT2 BEF RV =X T 4 v 7 HfliHlAE2Z T 52 L 2P LY OWMETHY |

SGLT2 HEIOBEFFRIEICX 7 LAY — AEARERFE T LA EEZRTT 20D TH D,
[ 3]
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