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Research progress on the mechanism of FATP2 in lipid nephrotoxicity
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[ Abstract] Abnormal lipid metabolism and renal ectopic lipid accumulation have been associated with the
occurrence and development of kidney diseases, particularly in diabetic nephropathy. However, the drugs
commonly used in clinic to treat hypercholesterolemia, such as statins, ezetimibe and proprotein convertase
subtilisin/Kexin type 9 (PCSK9) inhibitors, can effectively reduce the blood lipid level, but fail to delay
the progress of kidney disease. In recent years, an increasing number of research studies have focused on
the impact of free fat acids (FFA) metabolism on kidney function. The profiles and metabolism of fatty
acids are altered in chronic kidney disease (CKD) , and deregulated fatty acid metabolism contributes to
further kidney damage. Furthermore, the role of FFA transporter in the progression of kidney diseases is
gradually recognized. Therefore, this review summarizes the recent preclinical researches of fatty acid
transporter fatty acid transport protein 2 (FATP2) expressed in proximal renal tubular epithelial cells.
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target of rapamycin, mTOR) , FJ# PGCla 5 & 4241
i B A N, O B BT FATP2 3/ FEA
WG AMPK X ADPKD %2 if i) A5 1< 2 75 4 2 o 1
FHAEAS

53E N5y R AT 3K L AN Lok 1A T Re B A 2
U s 1 R 0 B B R L IR D R mT LA i i
AT AN ORT i TR T AR R AR 5 | R LR K Ty e
50405 R0 LB T e 5 BOR R 2 4 A Y K A AN iE
J&o FATP2 &2 5 ¥ /N N Wy R A Ao o 2 5
iz 35 A, 40 A B BT B R R R S0 FATP2
1 2% 35 ) DL ek 40 M 2 B L 98 /N T B £ 4E AL
HET 4E 28 ' D REUE &, FATP2 0] fE 2 B IR 16 97 (5
5 T B — B

fEEFMAN 550 SCHIADE, it H
RS . A SCEOMBE. X B IBUEBIT.

FIdE I A 4 058 1 17 16 4
.

s £ x #

[1] NOELS H, LEHRKE M, VANHOLDER R,
JANKOWSKTI J. Lipoproteins and fatty acids in chronic
kidney disease: molecular and metabolic alterations[J].Naz
Rev Nephrol ,2021,17(8) :528-542.

[ 2] HAYNES R, LEWIS D, EMBERSON I, ez al.Effects of

lowering LDL cholesterol on progression of kidney disease

[J1.J Am Soc Nephrol,2014,25(8) : 1825-1833.

CHARYTAN DM, SABATINE MS, PEDERSEN TR,

et al.Efficacy and safety of evolocumab in chronic kidney

[4]

[6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

disease in the FOURIER trial [J].J Am Coll Cardiol,
2019,73(23):2961-2970.

LI LO, KLETT EL, COLEMAN RA. Acyl-CoA
synthesis, lipid metabolism and lipotoxicity [J]. Biochim
Biophys Acta,2010,1801(3) :246-251.

SCHELLING JR. The contribution of lipotoxicity to
diabetic kidney disease[ J].Cells,2022,11(20) :3236.
RIEDEL MJ, LIGHT PE. Saturated and cis/trans
unsaturated acyl CoA esters differentially regulate wild-
type and polymorphic beta-cell ATP-sensitive K+ channels
[J].Diabetes,2005,54(7) :2070-2079.

SCHAFFER JE. Lipotoxicity: when tissues overeat [J].
Curr Opin Lipidol,2003,14(3) :281-287.
KIMMELSTIEL P, WILSON C. Intercapillary lesions in
the glomeruli of the kidney[J].Am J Pathol,1936,12(1) :
83-98.7.

BAEK J, HE C, AFSHINNIA F, er al. Lipidomic
approaches to dissect dysregulated lipid metabolism in
kidney disease( J].Nat Rev Nephrol,2022,18(1) :38-55.
AFSHINNIA F, RAJENDIRAN TM, SONI T, et al.
Impaired B-oxidation and altered complex lipid fatty acid
partitioning with advancing CKD [J].J Am Soc Nephrol,
2018,29(1):295-306.

CZUMAIJ A, SLEDZINSKI T, CARRERO I, et al.
Alterations of fatty acid profile may contribute to
dyslipidemia in chronic kidney disease by influencing
hepatocyte metabolism [J]. Int J Mol Sci, 2019, 20 (10) :
2470.

MANTOVANI A, LUNARDI G, BONAPACE S, ez al.
Association  between increased plasma ceramides and
chronic kidney disease in patients with and without
ischemic heart disease [J]. Diabetes Metab, 2021, 47 (1) :
101152.

PAN X.The roles of fatty acids and apolipoproteins in the
kidneys[ J].Metabolites ,2022,12(5) : 462.

CHUNG 17, HUBER TB, GODEL M, et al. Albumin-
associated free fatty acids induce macropinocytosis in
podocytes[J1.J Clin Invest,2015,125(6) : 2307-2316.
KAMIJO A,KIMURA K,SUGAYA T,et al.Urinary free
fatty acids bound to albumin aggravate tubulointerstitial
damage[ J|.Kidney Int,2002,62(5) : 1628-1637.

KHAN S, JAWDEH BGABU, GOEL M, ez a/l.Lipotoxic
disruption of NHE1 interaction with P1(4,5) P2 expedites
proximal tubule apoptosis[J].J Clin Invest,2014,124(3) :
1057-1068.

KHAN S, CABRAL PD, SCHILLING WP, et al.Kidney
proximal tubule lipoapoptosis is regulated by fatty acid

transporter-2 (FATP2) [J].J Am Soc Nephrol, 2018, 29



296

HHAR(ESE) 2025483 H,52(2)

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[26]

[27]

(1):81-91.

KANG HM, AHN SH, CHOI P, et al.Defective fatty acid
oxidation in renal tubular epithelial cells has a key role in
kidney fibrosis development [J]. Naz Med, 2015, 21 (1) :
37-46.

HERMAN-EDELSTEIN M,SCHERZER P, TOBAR A,
et al. Altered renal lipid metabolism and renal lipid
accumulation in human diabetic nephropathy [J].J Lipid
Res,2014,55(3) :561-572.

THOME T, KUMAR RA, BURKE SK, ez al. Impaired
muscle mitochondrial energetics is associated with uremic
metabolite accumulation in chronic kidney disease [J].JCI
Insight,2020,6(1) :€139826.

PATERA F,GATTICCHI L, CELLINI B, ez a/.Kidney
fibrosis and oxidative stress: from molecular pathways to
new pharmacological opportunities[J].Biomolecules, 2024,
14(1):137.

YANG X,OKAMURA DM, LU X, ez al.CD36 in chronic
kidney disease: novel insights and therapeutic opportunities
[J].Nat Rev Nephrol,2017,13(12) : 769-781.

CHAE SY,KIM Y, PARK CW.Oxidative stress induced
by lipotoxicity and renal hypoxia in diabetic kidney disease
and possible therapeutic interventions: targeting the lipid
metabolism and hypoxial J|.Antioxidants ( Basel) ,2023,12
(12):2083.

HOU Y, WANG Q, HAN B, et al. CD36 promotes
NLRP3 inflammasome activation via the mtROS pathway
in renal tubular epithelial cells of diabetic kidneys[J]. Cell
Death Dis,2021,12(6) :523.

KUMAR M, GAIVIN RJ, KHAN S, ez al. Definition of
fatty acid transport protein-2 (FATP2) structure facilitates
identification of small molecule inhibitors for the treatment
of diabetic complications [J].Int J Biol Macromol, 2023,
244:125328.

BLACK PN, AHOWESSO C,MONTEFUSCO D, et al.
Fatty acid transport proteins: targeting FATP2 as a
gatekeeper involved in the transport of exogenous fatty
acids[J].Medchemcomm ,2016,7(4) :612-622.

MELTON EM, CERNY RL, WATKINS PA, et al.

Human fatty acid transport protein 2a/very long chain acyl-

(28]

[29]

[30]

[31]

[34]

[35]

[36]

CoA synthetase 1 (FATP2a/Acsvll) has a preference in
mediating the channeling of exogenous n-3 fatty acids into
phosphatidylinositol [J]. J Biol Chem, 2011, 286 (35) :
30670-30679.

CHEN Y, YAN Q,LV M, ez al.Involvement of FATP2-
mediated tubular lipid metabolic reprogramming in renal
fibrogenesis[ J].Cell Death Dis,2020,11(11):994.
SCHELLING JR. Tubular atrophy in the pathogenesis of
chronic kidney disease progression [J]. Pediatr Nephrol,
2016,31(5):693-706.

KHAN S, GAIVIN R, ABRAMOVICH C, ez al. Fatty
acid transport protein-2 regulates glycemic control and
diabetic kidney disease progression[J].JCI Insight, 2020, 5
(15):¢136845.

PEREZ VM, GABELL J,BEHRENS M, ¢z a/.Deletion of
fatty acid transport protein 2 (FATP2) in the mouse liver
the the
expression of PPARa -regulated genes [J].J Biol Chem,
2020,295(17):5737-5750.

PEREZ-MARTI A, RAMAKRISHNAN S, LI J, ez al.

Reducing lipid bilayer stress by monounsaturated fatty

changes metabolic landscape by increasing

acids protects renal proximal tubules in diabetes[J].Elife,
2022,11:€74391.
LEE E,CHOI J, LEE HS.Palmitate induces mitochondrial
superoxide generation and activates AMPK in podocytes
[J1.J Cell Physiol,2017,232(12) :3209-3217.
YANG L, WANG B,GUO F, ez al. FFAR4 improves the
senescence of tubular epithelial cells by AMPK/SirT3
signaling in acute kidney injury [J]. Signal Transduct
Target Ther,2022,7(1) :384.
HO PY,LIH,CHENG L, et a/. AMPK phosphorylation of
the B1Pix exchange factor regulates the assembly and
function of an ENaC inhibitory complex in kidney epithelial
cells[ J].Am J Physiol Renal Physiol,2019,317(6) : F1513-
F1525.
HALLOWS KR, LI H, SAITTA B, er al. Beneficial
effects of bempedoic acid treatment in polycystic kidney
disease cells and mice [J]. Front Mol Biosci, 2022, 9:
1001941.

(A H 391 :2024-02-07 5 i 4 - F )



