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The purpose of the research is the elucidation of the role of leptin-induced
glycosphingolipids in the inflammatory disease. It’ s indicated that leptin induced the change of
renal glycosphingolipids balance indirectly via leptin receptor expressed in the brain in this
study. We' re considered that altered-glycosphingolipids result from excess leptin signaling
accompanied with hyperleptinemia enhance the activation of infiltrated-macrophage in kidney, and
lead to develop and exacerbate the diabetic nephropathy.



¥ X C—19,. F—19—1, 2—19 (58

1. WFZEBRME Y IO &

VZF 0, GRS W ENDET T A R A b AA L THY R TFH R EDLTF %
KRIERT D 2 & T, BRI AN X —RBOTEEZ RET 5, L7 F U BEE, KRIE
FHEZHB L TEBY . JEOERBOEE)IC L > TP L~UE BRI 5 2 B30T b, B
WICB T BN &L 7F U IIE TR, L F U OHTIIERMET 5 L7 F B0 &
SRR BT BB L 7 F U ZRIKOIEMALNF L SN TN D, LT F UIERBEG
HE CTHLBIE DL G emiE, IFERFE R E. £< OAFEERICB O CREBARLSEH 72
508k ENTE 7= (Diabetes, 59: 1626-1634, 2010; J Hypertens, 24: 789-801, 2006; /.
Transl. Med, 14: 276, 2016), L2 L. L 7F L OIERN, EROE VR D DR EETE AL~ &
VT MTALGF A= RLICE LT, TOLFUIEH STV, £ 2T, RHFFETIE, =0
— U E SN T D70, RIEHREIZBITA L7 F OB Gb3 BEFEA =X LIZHEH L
fFgea FhE L7,

CNETICHEEIL, B - HERBEET L THD KK v~V ADOBNE T, A7 4 v THEIEH -
Gb3 OFENEINT 5 = &, Gb3 3~ ~7 17 7 —? Toll-like receptor 4 (TLRIZ/ER 5% =
ETC, RIEZZELIBESELZLAZRHLTEY ., 2O ORRIT, BERIFIEBIE DR BETZRK
2B Gb3 DRI H-Z ke L TN = (Glycobiology, 29, 260-268, 2019), Eh#lZ351F % Gb3 DIHL
FEA N = A NIRATH 7208, Gb3 EHNL FF Lo THEEND Z L 2 H-IC R
LZEZmz, UTOFHAREZE TV,

1) @V 7F U IIEE L9 5 @ IEN R TS DB « BERE ~ 7 A (KK) O g Tld, Gb3 D3EHL
PEEICHINT 5, (Gb3 A klEFR : Adgalt DR BN G feERE

Q) Lo~ T 2T, BIRORIEET A N A CRBEBEML T\ D,

B LT7FrHDWIL TF U RIEN KB L TW5~ 7 Z(ob/b, db/db)DEETix. Gb3 @
FELENE L RV,

4 VIFFURE oblob < T A~D VLT F UEEIZE - T, BiRD Gb3 I EIET S,

INEDTFRHMEND, VTF UM RIEMMKICIIT 2 Gb3 BBFEE 2 I L TEMIIESR
O ZREL TnD & TFRINE,

2. WEoOHB

AWFFED B WX, THERRIFIEBE ORE IS5 325 Gb3 DL 7 F N K 5 RBGFEA =X
L] BIRAL, VT F o T FABMM T B0 FREB E BT IR T 52 Thote, LT T
AT BEIANHEI LM B WL O OER N STV AN, 2 £ TRIEMRHEER 2 F5> Gb3
DIEHL % G DG 2 17V, ARG Z R 2 7 — 2 MG o iz a1, v
TFUNBEETARIEFREICBWNT, A7 4 IEE : Gb3 N7 =/ X —FThHI L
TR AHID TOMEE 725, BLEREN 2 &2 & N RIS R & Ok ICIB VTS,
BRI DIEERIC BN TS LI F U Z /IR E Gb3 NI T D2 N0 >TWnd, LIz - T,
L7 F Nz L% Gb3 BEIFFE AN LI BERIFMERE O RIE « $HE A 7 = X A%, HERFE-CE R
AL, BT 7 & &G AR EIER OERRICE N T, By A2 NG L TV 5 iTHE
PEDSE, ABFIEOFER . [RIEIEEIEEZ S Gb3 DL FF N LA RBFHE A =X A 2N
O E720 | TRERIFMEBIE O B RIRFAZER OFRE | X [ RIER ISR 2 15#k
DOFIFE ] IZORN DB EEZ BN,

3. Btk
ARAFFETIL, BRI BE DRIE « BN+ TH D b3 DL T F UL D HEBRBEA N =X L%
B+ 572D, LTFOFETEREZ I LT,

(1) Elgd 2V IZEMEERP L 7T KRB~ 7 2AO1ER

VT AZE, BIERO VT T U FRICEBAER T 280 & R T A R S R A R
HONTWD, LT F UL HE Gb3 HEFFEICEAL T, BE: - MBEEHO L L2 LT
LOMNEWPLNIT S0, MRSV T F U2 /K S, v 7 70k (K0)~ 7 A% Cre/loxP
VAT A (B Lepr—flox/Pax8-cre, A :Lepr—flox/Nestin—cre) # HWTHER L. BIHD Gb3 F
B HOW TN 21T 272, Nestin—Cre [IZOWTIX, 3§ TIZHRAL T R &fHH L., Lepr-flox
L Pax8—cre ¥ 7 A%, JACKSON LABORATORY 7>5 A L 7=,

Genotyping IZ& VW, BRIOMMGERM KB~ A THD Z L&/ L1z, Primer iX, ATDH
DOEFH LT, (Pax8Cre: Fw—GTGGAGGGACCACTGAAAGA / Rv—CAGGTTCTTGCGAACCTCAT; Lepr—flox:



Fw—GTCACCTAGGTTAATGTATTC / Rv—TCTAGCCCTCCAGCACTGGAC; NesCre—GTTGCGTGTTGCACTGAACG /
TGCTGTCACTTGGTCGTGGC) ,

bgmﬁ_owfi JunaiR)V /AL ) —)VCRIBE AN, B Ao a~ T 7

R FRME L REEIEE A A, S D ﬁ#*ﬁxf%%%OD? URca=)) /Hbﬁﬁ%Tﬂﬁb UM,

ﬂD%&/*ll/\ﬂ#%fTb‘ Bk, EErsa~ N7 77 0 —IC LV KPERE & B, Ay —
UHiiE 2 W COREIEE 2 i L7,

Bl BT 5 L7 F U RIKOBMLEFHEBIL, 2 FEIED Primer %, housekeeping gene & LT
Bom A L, EEM RT-PCR 21T 72,
(Lepr Ex2-3: Fw-TTGTTACACTAATTTCTTTATGTGATAGCTGC / Rv: TGAGAGAAAGGAGTCATCGGTTGTG;
Lepr Ex9-10: Fw—TCACCCAGCACAATCCAAT /  Rv—GCTCAGACGTAGGATGAATAGATG; Bom: Fw-
TGGTCTTTCTGGTGCTTGTC / Rv—-GGGTGGAACTGTGTTACGTAG)

()Mﬁ%ﬁﬁ%%éhémﬁmﬁﬁ'%ﬁiﬁ-%ﬁ%%%#m#é
L 7T UMIEEFHET S 7-DICEMET VKK < U ZZEEH AR ATV, B>\ T
Gb3 72 E & FRik I ARk ok Hylite-555 £2i% L 7 F > (PA-1L) Z AW Gk et 24T o 7=,

4. WFFERCR

V7F U RNBIBROBEIRERBICEAS T2 2 L1k, VIFURBv R LD L TTF U
BERBE~TATHD ob/ob db/db < 7 ADFEHT T TITHER L Tz, LirL, VTF e
TFNMZE 5 TED L) ITBIEOPERRE BB HE S TWDE B LTI o> Tnedro
7o £ 2T, BlREr LY 1/7?/x7:?ﬁ§7\'?§’\7'77\’8ﬁ555€ L. BlglcBida v 740
TN EERNCHEIRERBUCRE L 52 TWDH N E S ) %i‘a‘ﬂ}}]/\fuo I, VTTFUZHEERD
flox = A (lepr—flox) & BIEEF R KB D72 D Cre = 7 & (Pax8Cre) Z T A HET
Lepr (flox/flox) -Pax8Cre (Tg) ~ v 2 Z{EH L 7= (Fig. 14),

Fig.1A

Fig. 1A PCR genotyping results. The 227- and 275-bp
bands indicate the wild-type and mutant alleles,
respectively in upper panel. The mouse with Pax8-Cre
allele is observed the band at the 225-bp in lower panel.
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Fig. 1B The comparison of lepr gene expressions in
kidney. The gene expression of all Lepr variants
(Ex2-3) and long form variant (Ex9-10) is shown in
left and right panel, respectively. No significant
changes are observed between the control and
conditional KO mice.

Fig. 1C The comparison of renal glycosphingolipids
(GSLs) expressions between control vs. cKO. The
result of thin-layer chromatography shown that it’s
same levels of GSLs in control and ¢KO mice.
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Fig. 1D HFD-feeding upregulates the Gb3 levels in
renal tubules. Hylite-555 conjugated PA-1L lectin
binds to Gb3(Gal a 1-4Gal epitope), is detected in
renal tubules but not glomerulus. Fluorescence signal is
higher in HFD-feeding mouse, indicated the increase
of Gb3 expression in kidney.
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Fig. 2A PCR genotyping results. The 227- and 275- Fig. 2B The conditional Lepr KO mice exhibited
bp bands indicate the wild-type and mutant alleles, obesity.  Brain-specific Lepr deficient mice
respectively in upper panel. The mouse with Nestin- indicated over-eating compared with control
Cre allele is observed the band at the 650-bp in mice: Lepr(fl/fl) X NesCre(+/+).
lower panel.
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Fig. 2C Renal Gb3Cer is decrease in the brain- Fig. 2D Renal Gb3Cer is decrease in the brain-
specific Lepr KO mice. TLC analysis show that sEemfic Lepr deficient mice. The TLC analysis
renal GSLs balance is change compared with control shows that renal GSLs balance is change compared
(fl/+, Tg/+) mouse. The result of densitometric with control (f1/+, Tg/+) mouse. The result of
analysis indicated that Gb3Cer has decreased 0.74- densitometric analysis indicated that Gb3Cer has
fold'; crast to i d-Hex2Cer levels at 1.2- decreased 0.74-fold in contrast to increased-
0.d 11 contrast to 1ncreased-tHexsLer levels at 1. Hex2Cer levels at 1.2-fold change.

fold change.



Lep/B2m Fig. 2E The expression of Lepr mRNA is down-regulated in the ¢cKO mice. RT-PCR

16 (Long form) results exhibited that the renal Leprlevels are lower in the cKO mice than in the control
14 mice.
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Fig. 2F Diagram of relationship
between brain and kidney in the
pathophysiology  of  diabetic
nephropathy.
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