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[Abstract] Fatty acid-binding proteins (FABPs) are a group of intracellular lipid chaperones with low molecular weight that play important
roles in regulating the metabolism of glucose and lipid and inflammatory responses. Studies have shown that simultaneous inhibition of
both FABP4 and FABPS can significantly improve metabolic stress-induced disorders of lipid metabolism, and attenuate chronic metabolic
inflammation. In recent years, FABP4 and FABPS5 have attracted much attention as potential targets for developing drugs for metabolic diseases
(such as type 2 diabetes, atherosclerosis and fatty liver, et a/). This article summarized the latest research progresses in dual inhibitors of FABP 4
and 5 with a focus on the correlation between FABP4/5 and diseases, structure-activity relationship of the inhibitors and the crystal structures of
protein-inhibitor complexes, so as to provide reference for the design of novel FABP4/5 dual inhibitors.
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Table 1 The FABP family
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Figure 1 Co-crystal structure of human FABP4 with palmitic acid ( PDB: 2HNX )
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Figure 2 Functions of intracellular FABPs
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Table 2 The inhibitory activities(K; value) of compounds 2~6 on FABPs ( hFABP3, hFABP4, hFABP5 )

L&
hFABP3
2 0.09
3 0.39
4 2240
5 10.20
6 2.30

Ki/(pmol - L™

hFABP4 hFABP5
0.105 >23.20
0.012 1.20
0.016 4.30
0. 022 0.50
0.011 0.09
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Figure 3 Co-crystal structures of human FABPs in complex with aryl-quinoline derivatives
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Table 3 Inhibitory activities (K4 or ICs, ) of compounds 8~10 on FABPs

Yy 8, ZidaiunEREMLEY 9 110, ML EY
A HEE LA 3.

Ki/ (umol - L) ICso/ (umol « L)
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tam
FABP4 FABP3 FABP4 FABP5
0.86 >25 L7%1.1 >25
9 0.01 0.52 0.8+1.3 14413
10 0.02 0.56 13413 43+13
FABP4 BERSfe g B i, itL59) 9 M1 10 GEF] I IRATHTTE BB

S DA ] S 9 SRR R B 3T3-L1 g
A NS ACNR DT A0 B RO AR W 3. ALE 4 9 F 10 ik
REF ] THP-1 20 i A0 L 5 200 R T S A% 4
AR F-1 (monocyte chemotactic protein-1, MCP-1) ,
AAWBTEMPIRIEN. i sismd, fbaw 10 v LI
TR B R B S AL B/ BUILH TG R FFA ZKSF-, ok
LR/ B i B A e, (E B0 B 4 v HOR
i bk, ANBE R & AT ™
3.3 HinZERMFABP4/5EMFIF

2003 4F, AR R EARAI T —FI5 S
Wy B 8- Jii-1-Z51# % ( 8-anilino-1-naphthalenesulfonic
acid, 1, 8-ANS) &GN # A HAR R G 11

( BMS-480404 ) X} FABP4 F11 FABPS ] K; 43 3 Jy 2.5

133 nmol - L ¥, e AbA 4 32 2 T Hi i A 5 A
BEPRIG TR DT

2012 4%, BR5w /A RVRIZG WA R A TF T ARG
12 194549, H X FABP4 il FABPS i 1Cso 43 5 g 455
1850 nmol - L ), 7E S IR B i/ S AL E C57 /MU
B 12 BESGE IR & R DU A 52, JFRERAE
TG KV, TGRSR 5 AR, B AL T

Buettelmann 25 ¥ 43 51| 7 2013 4 F1 2014 4 />
TET 2 KM BRSSP, ] TR-FRET 3 15 H:
fRFEVEALA W 13 T FABP4 1 FABPS 1% 1Cso 43 51 4 9
H134 nmol - L™, 1b54) 14 X} FABP4 £l FABPS ) ICs
A5 % 13 F1 16 nmol - L', it #b, Buttelmann 25 ™ 38
il T —FREA G, HEA BRI FABP4/5 XU
TR E M, I s R A A ) 15 XF FABP4 Fil
FABPS5 1) ICso 4351124 50 nmol - L™ F1 3.79 pmol - L™,

4 FABP5/»>F#I 7

HHr, J¢F FABPS /N1l i B 1R D Fifi
Xt FABPS BFFEHUARBHAEA , Af1% 3 FABPS AUTE
SR SN e FE R AT O R RS A LA U |
SURE . RS . 0 bR 20 H 0 255 2 RS e
K FERSRIRZE P I, % FABPS 1 59T
KAMBEZ KT AT EEA A EMIE R FABPS /)
SETAMEIF, AT FABP4/S XU 30 ) FF % A5
.

2012 4F, Berger %F P JRIE T — &byl [a] /iR BA FiR 2K
aw ((a 16 f117) , k44 16 (SB-FI-26)
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% FABPS ) Ki f & (0.9+0.1) pmol-L", [a] f Xf
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VB P K BE £ (endocannabinoid anandamide, AEA) A
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FABPs RERSIEIRANAEIRT AEA (O8I, 18/ AEA &6,
FHE o AEA 7K, FRABm TR A B FEMR A
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MEEY G R, ERE N T R IEEEAE . LG 16
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FIER LR R . B THRPLRAIEHSL, 2017 4R,
Al-Jameel %5 "7 3 58 1k & ¥ 16 fig 1% i i FABPS-
PPARY-VEGF il 1697 K # IR a9 M. (L&
16 3@ L4 FABPS, 9t /b 41 it Xof i &0 g 15 1 A 5 B LA
T P R S5 o i A B R T 1R, 3 ok 2 B BB T PR 7 |
HLAY PPARy #4076 Il VEGF 774, KA g i & &
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I N RXHEA ) 16 54 T3E— 25 (R 45 F4 eles S5
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FABP7 i3k S5t AR, LG9 16 1R B84 ik fig
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il i — RIOE R SE . Yan 45 Y 35453 T FABPS ik
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a: (b E16 5FABPSA it 4455 (PDB: 5UR9) ; b: {b&16 5FABPSE]IX IR &4 (PDB: 5URY) ; c: L&¥16 5FABP74 fhik
4455 (PDB: S5URA)

B4 kEY16E5EHBREEEAEASH
Figure 4 Co-crystal structures of human FABPs in complex with compound 16
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