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Organelle dysfunction of proximal tubular cells in metabolic syndrome
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Obesity and diabetes cause proximal tubular cells (PTCs) injury via
excessive organelle stresses. In present study, we revealed unique mechanism of PTCs injury induced
by palmitate and chemical ER stressor. In HK2 cells, palmitate, tunicamycin and thapsigargin
promoted lysosomal membrane permeabilization, leakage of cathepsin B into cytosol, and subsequent
NLRP3 inflammasome activation, and ultimately cell death was induced. Vaspin, an adipokine
previously we discovered, inhibited this pathway and protected HK2 cells. We newly found that
vaspin-interactive molecules, GRP78 and HSPA1L, independently form complex with clathrin heavy chain

and both complexes are involved in endocytosis of vaspin. We further identified that intracellular
HSPALL promoted autophagy, and HSPAIL protein level of HK2 cell was decreased by albumin
administration accompanied with increased HSPALL extracellular secretion. Vaspin and HSPALL may be
new therapeutic target to diabetic kidney diseases.
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VTR, JERCHEIR P, AL A B & LB IR IS L QMBI R E B L, 1B PER R O
EEDSEZRAEIRFRE L 72> T D, <5, HET « BERIE « SIiE /e SI2 1T 5 R ERIE
FEEIZ OV TR SN TE 722, Sl TlEZ < ORI L ORI O TR R REE - )
ML T HRIREDFEARRTTHDH] ZENHALMNTR -7, L LHIEE T, RS Mk
Eo MEBHEALD D A B = X AT SN TR L, RS SR B R AHE L 2 B
T BIRHEERIIBAR STV,

INETOEL OFATHEZ S &SN MIIED S 0w S A A FEEYE CTH D vaspin
DIUTAL FRANE AR 2 2 ]9 5 FTREME 2 R T 2 IR 2157~ 7o o, AT E % L,

2. e B

Fox 1 IT7T 4R A TS vaspin &% H L(PNAS, 2005), JEGG<CA > A U ARGk, KNG
fF. MEWNEMIEO T R b— 2 &4 2 Z & 285 L 7= (Diabetes 2012, Circ Res 2013), &
B L AR RO HE PRI O B PR AN A R 2 & vaspin 8 HNEI 2 2 L A R L7-, ARFZECIE. I
SOME PRI O UTALRANE HIIIZ BN T, IMAKA RV AN T A V) — A0 hay R THEER
EEBIEBIL, TR —VRACEL S THEEZHEL, ALV TRT A NLVRISERE - 4L
T FHANER] OBUEBIREFAT %, & 51T vaspin 25, MR- RIFE O FRAE T R - —
TAEANE U, BERER 2 E] 3 D A RS 5, ST RAE IS BV T, vaspin S S
BRI T D FDRIEEITV., ZOHFICBE L THREBICBITAEREZALNTT D,

3. WOk
Vaspin K~ U X & @i R A CHE T 5 & | BN RMEHIIIZE LW ZERE DR 0
Biv, B L OB RA TIIRAEULY ¥V V) — A Tholz, TD720H, JERCHIRFICRIT 5 Y
VY —ALIZHEH L,
(1) fafnfEihEe, /MR b U AFEWEIC L DM RMEMIEO Y v Y — A~DIEH
5% 2% 0T L R M (HK2) # i i 500pM 23 L 2 F > £, 1pg/ml tunicamycin, 1pM
thapsigargin % #& /)1 L. Lysotracker Red <> lysosome-associated membrane protein 1
(lampD) DHEFEHAIZ LV U VY — ADORESCH A XA &#EE LT, & U 2> ) b vaspin
I NOOIEANILRIL, vaspin DIEHZMET L7,
(2) REULY ¥ Y — L DRMERE BT 5 BRICTONT
KEUL Y v v — AfEdfEssb L, EiarEn i L ((lysosomal membrane permeabilization;
LMP), VYV YV —2WNpb 7 a7 7 —E72 SV E DI E  SA E S Uil fabsE S 2 2 52
ZEMNHEENTWS (Shend., Dev Cell 3:99-111, 2002) (Ono K., Mol Cell Biol 23:665-76,
2003), /3L F U EE, tunicamyecin, thapsigargin 2 HK2 fiICIRINL, 77> > B Ol
FaN D JSTE 2 S0t e CHERE L, E 7o B K D Il E S E & U Y Y — A2 BT E
ET Ty AZ T ay FE{TWET 7Y B OME~O 27 i 5,
(3) LMP & A > 7 F< Y —LIEMALIZONT
LMP |2 X v fifE 2kt &7z 5 7 72> BiE NLR (nucleotide-binding oligomerization
domain-like receptor) family, pyrin domain-containing 3 (NLRP3){ 7 7~ — A Z{E Mt
b9 2 Z &AL TV % (Tschopp J., Nat Rev Immunol 10:210-5, 2010), < Z T HK2
FIZ L X F U/ MER A N U AFFEYE A RINL T NLRP3 A > 7 7 ~—Y — AR
D ORBERE LTz, £7-, vaspin K~V A, BAER NI ATV = v RITE
W C interleukin (IL)-18 fa & ta<° TUNEL 7 v & A 217> 7=,
(4) vaspin EHHANEHT 55 2O TORMET
SEATAFFEIZ 3\ T vaspin (% 78kDa glucose regulated protein (GRP78) L& 5 Z & &
AR S L OMILAE N ECRBBE T 5 2T LTz, ARFSE CITEALRAIEMIRIZ 3 T b FIARICHS
BT o0E I DERE LT, S BITHORE B /122 T, 3xFLAG-Vaspin % pcDNA3 (Z
BT a—= T LIRS X — 5 L HK2 MR8 BL S ¢, Skl L O LC-
MS/MS fEHT 24T VRTR LTz, F7zICFE S 11220\ T, HK2 #Mifa 2 A TR EBLZ LR RE
IZOWTHRF Z1T 2 72,

4. MR

(1) BaFfEhiEg - Madk 2 b L AFFEWEIZ L2 HK2 Ml ~D/EH

(1 )7V FUBRIC L DB RANE I (HK 2 HiR) ~D 8228 & vaspin YSINC X H1EH
HK2 HifZiZ 500uM L 2 F B & ¥RINT % & . phospho-eIF2a, C/EBP homologous protein
(CHOP), activating transcription factor 4 (ATF4) 3 H25 7L L, 72 p62 OEREMB L S,
Z 513 100 ng/ml vaspin ORI K 0 #iiill 4172, Lysotracker Red X° lampl TV ¥V YV —
LEG T H LI F BRI L D RBULY v Y — 2RO b, vaspin (2 LDl iz,
%72 TUNEL #4128\ C, 7SV FURIC kD TUNEL Btk 7 A b — 3 2l o8 mns
vaspin (2 X 0 #ifil 472,

(i) /DR A L AFEEIC X D HRK2 fifa~D/ER & vaspin ImINC X 524k



1pg/ml tunicamycin, 1nM thapsigargin % HK2 #2294 % & . phospho-elF2a, CHOP,
ATF4 BENTUEE L, F72 p62 OFEMMNFED HAL, vaspin (T HDZELEIME L=, £7-
Lysotracker Red TV Y YV — A% YT 5 L 7L I FUMERRIZ/MEARA ML AFFEIZLY
KEUL Y VY — AN BIE S, vaspin TRINC K Il Sz, & SIT/MEERA R L AFFET
TR = AMRE NN L7223, vaspin (2 KV #i S 7z,

(2) HK2 Mifan Y v Y — LG EMEIEIZ L D NLRP3 A 7 7 < Y — AJEMEAL
HK2 #jEiz /v 2 F B2, tunicamycin, thapsigargin Z #$I1 L T cathepsin B Y
@x17H &, U Y Y —2AWN cathepsin B @ dots RO YLt X — b HIIRE O JRE %2 R
diffuse ZRYeta/ N — L ~OELBBIE SN, FToMEEREZ DL Ty A X T ry
N&E 79 &, 7L FUBBINC X0 A REICHIIE O cathepsin B 23HII L, vaspin (X241
Z# L7=, F£7= NLRPS3, caspase-1, IL-18 D& HIEHIL/ L 2 F £ tunicamycin,
thapsigargin (2 X D HIN L, vaspin NN X 0 #fil &7z,

(3) vaspin EFHANEMAT 20 T ORIE & AR ME RIS T 2 BEERIZOWT
HK2 #ifidiZ 3xFLAG-vaspin Z 38l S, bk, LC-MS/MS fEHTIZ L U vaspin & 48
HAEH9 545+ & LT heat shock 70 kDa protein 1-like (HSPA1L)% [6& L 7=, vaspin &
HSPAIL ORBUIFHELBERS LRV = AZ 7 ay MZL > ThHiER L7, C57BL6J ~ 7 A
D NigiZe & Lot 2 Dlifids |2 31 T HSPAIL O A B2 b, HK2 MifaiZxt L T 30 mM
Jva—A 100nM A > A U >, 10 mg/ml bovine serum albumin (BSA), 500uM /3L 3
F B, 1pg/ml tunicamycin, 1puM thapsigargin % %N L C 24 KfEi552 L HSPA1L OFHL
et Lo & 2 A BREGEOL Z 212, BSA I L Y HK2 fifldo HSPAIL & AN A BEIZHED L,
HSPA1L OIS MBI L T\ D Z & L7, % LT HK2 iz BSA Z¥shn4 2%
& p62 FHAENFERD DAL 3, HSPALL Z iR B S5 & 2B L. F 72 vaspin #I L
7256 b RIERIC p62 LR L 7=,
F 7o, ABFZEIZEBW T, HSPAIL 8 X VGRP78 137 7 2 U » EEH(CHC) E AR Z AT
HZ EaRHE L, vaspin IZ HSPA1IL/CHC <=° GRP78/CHC %41 L THIAEPIZHL Y A £ B 8%
FEilE 2 Hiviz,

LIl E XY vaspin iZ HSPA1L/CHC <=2 GRP78/CHC % /i U CIr{L IR AN AL PNIZEL D A E 40,
JESG « BERIFIZ & D/NafEA L ARA— F 7 7 O—FRe, U Y Y —AERZEN, NLRPS A
V7TV —NEHALEIHIL, MREER 2T LR ST,
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