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Abstract: Chemerin, derived from tazarotenib-induced gene2 (TIG2), is an endogenous ligand for the
orphan G protein-coupled receptor chemokine-like receptor 1 (CMKLRI1). Chemerin/CMKLR1
signaling system plays an important role in multiple tissues and organs, and there are multiple chemerin
isoforms in vivo due to the C-terminal proteolysis by several proteases. In this paper, we predicted and
modeled the structure of six isoforms of chemerin by Alphafold, and modeled three active isoforms in
complex with CMKLRI1,to elucidate the different binding sites of different isoforms. Additionally,the
known small molecule antagonist of CMKLRI, 2-(a-naphthoyl) ethyltrimethylammonium iodide (a-
NETA), was also modeled to dock with CMKLR 1, and the binding sites of a-NETA with CMKLR1 were
analyzed. From the protein molecular structure level, our results provide: 1. The mode of interaction
between active Chemerin and CMKLR1; 2. The mode of interaction between a-NETA and CMKLRI1.
This study provides theoretical basis and experimental basis for the design of targeted drugs for
CMKLRI.

Key words chemerin; chemerin  chemokine-like receptor 1;  2-(o-naphthoyl)
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1997 %, Nagpal, S % N RTEHR g 9 52 i b o fth $L2 B Je i 5 341 2(tazarotene-
induced gene2, TIG2), X R4k H IR 5% {41 N 47) 2(retinoic acid receptor responder 2, RARRES2)1?,
2003 4F, AN IR [F] IR OE TIG2 JE =)tk 25 (chemerin) 2 9L G & FRERSZ
IRtk 2k R F#E52 44 1(chemerin chemokine-like receptor 1, CMKLR 1) f] P4 5 14 i 441341,
CMKLRI1 7EZ P4l i 2 1E, chemerin @I A CMKLR1 S 9858 H A7 1 4 92 40 it
LBl eAl, 2007 4, Goralski, K.B %5 APV E I R I AR i 40 i %2 1A =i 7K ~F- 1 chemerin
A CMKLR1, HAS 5 B 845 g 107 28 A g 1 48 B A, 39 chemerin /2 —Fug 2L D et
el A+ . Bf G =1+ NS & chemerin/CMKLR1 155 242 5 . A6, %
LZMATEINRE, ARG FE SR BRE. OME R SR VIS, B T CMKLRI, G &
H B ELSZ 1K 1(G protein-coupled receptor 1, GPCR DI LY K F CC F 752 /& FE 2(chemokine
CC-motifreceptor-like 2, CCRL2)7I7E 2008 44 % 72 A chemerin [ 53 4MH A>3 44 . Chemerin
HH =R E AR i@ s BoE B ml A ARERIM, HATCA chemerin 5=/1%
PRSER #R = (KD: CMKLR1, 0.88+0.33 nM; GPRI, 0.21 £0.02nM; CCRL2, 2.35+
1.23nM), {HHH CMKLR1 5 chemerin %54 J5 v LABLE M G 85 o M i(G protein alpha
subuniti, Gai)fl G Z5H a I3 o (G protein alpha subunit o, Goo), T GPR1 Fil CCRL2 A4
AT G = AR,

Chemerin 7E MEA R G0 2 HAB E RIEAF KAV =R, ERHERMZ
FEMEDIRER IR R F 2 AR 2 M E A, 7E ANRI4IE+, RARRES2 B AL 163
IR TR FE M T4 85 A (pre-pro-chemerin), Z & N K¥jij 20 N EEFRIRIE HIME T A DIBRTE
% 143 ANEIEFR 7 3L B AT 44K 2 H (pro-chemerin, chemerin-S163). A& H pro-chemerin 424



SETERAG, H C Ryt — P4 2 BRI 2D 6 ALY, Wk 411 B (plasmin), 28
[R5 (1 i (tryptase), FIE T+ a(factor XIa)F§ ] 5 5 2K G M/ chemerin-K158!10% 11 428
2 H W (cathepsin)K Al L DL 3 5R ( ¥ (elastase) B V) J5 15 2 v PE ) chemerin-S157M1%
I # cathepsin G Fl JBE & [ (chymase) LA J 22 B IR & I B BA B R A 7(serine protease
kallikrein7) B 1) J5 158 2] & 3G YE B chemerin-F156"3151 . DL K i 1) J5 6 7% M ) chemerin-
A155/F154/G1521 1% 17), SR} chemerin X L6 AN A FEAL 5 CMKLR1 HIZ5 &0 s A R A2
HAr AW % . £ 2014 4, 2-(o- 25 H BE 3 ) & % = H 5 it b 8 (2-(a-naphthoyl)
ethyltrimethylammonium iodide, a-NETA){Ey CMKLR1 [/ FHE B8 i xdkiE!™!, &
EHNH) chemerin JI¥HT CMKLR1 5 B #1184 & 1 (B-arrestin) 45 & o

74k PDB Ml uniprot 24 5 K I, 24 I AR E B K SCERHRGE AR AL ) chemerin 5
Ak CMKLRI1 456 HIZE T S0, %51 H T Alphafold2 K XTS5~ IR 7R,
ARICKFI A Alphafold2 Xt 6 NAN[A] chemerin MV 2347 45 #4540 - B Alphafold-multimer
TR, PHRASF] chemerin YV AY () A5 0y ER) 22 5, BJaEx0 BT S A CMKLR1 f#0
17 o-NETAUSIEAT X142, IG5 HA ) B e AR 2 A4 4 6 DA BN B BRI I 45 6 Bk AT
—ERRE TR, it P R RS

275%

2.1 BEHRBEAENSEAWiITHE

KH Alphafold v2.3.1 Zff (https://github.com/deepmind/alphafold), LA FASTA #% =i
NGER T, RS HER H I E NS R, BB B N “multimer”, MSA #x{i%
BHoN“full_dbs”, HARWERFFBIN. &5, ¥ pLDDT 17 f =) PDB SCIF#EAT 5 424k
LIS
2.2 ESZHEES T

B ZARFBCARE ST HEE RSN Ligplus 20 A A BAE A7 5.0, 45 BARAE 5 R
pymol BT B2 .
2.30-NETA 5 CMKLRI1 50

KF AutodockVinal?™, Xif /Ny FRFUBN RS T 0 FX 8, BS54 G uniprot
F# PDB #3021, /NyTF458) )\ PubChem F#K22 . 15 RIAH N & A RUNS F 45/ G, 34T
AH R AL B FE 45 PDBQT #63X, 2 J5 73 Nt SE AR 3T I A% 150 B R A DX 52 4 B AT 4
JaXTEE, XSO BN 3, FANEE AT 20 UFE, HIHET 10 DA RIER
7. WERER LA )G S35 MR8 PDB R &Y 5, AFEL T H PLIP #7455 G0
WA EAE A3, B S 45 5 3\ PyMOL 3471 B JE 7R,

3 4R

3.1 AN[E chemerin IFBEEHIAEHL

HRYE H BT AR A3 R AT, chemerin 7EARP) EZAAAE 6 DAL, B 5EXT 6 MEALTHI N
Kty 20 NEIEFRIRIE NG T AT 2B, S RHE H AT chemerin PIBF ALV 6 A&
IR C Rumi A7 70 mlEbr, 133 6 MR Fs], WE 1A, K753 Alphafold 47 1HE.,
ERNER G E 1B, AR EAFEN 6 NPARGITTDUE Y, BT RS B R S i 45 SR
A—F. MMCER 6 NMEAE) C R/ HI %1, H C RuiFH AR LA 2T
BRI FEAET S, N T B B LI AR L SR AR A S, K6 N
e AT — DRI, W@ 1C B, WTRLE R ER 2R R EEFRE C Rl s .
[FIFE MEES merge 259K G, chemerin HARTETOIR HE—IEHRRIRE T, C RKimiaEss B4
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Figurel Chemerin isoform structure predict and alignment

¥E: (A)E 5N chemerin Y2 5 H1JRFE . (B) chemerin Y2 alphafold #4545 B . (C) 4~ [F] chemerin
LAY ZE R LT 45 5

Note: (A)The characteristics of known chemerin isoforms. (B)Chemerin isoforms structure predict
results. (C)Different chemerin isoforms alignment results.

3.2 j&t4 chemerin ¥ &5 CMKLRI1 BIFHEIE R

T %% CMKLRI1 ) NCBI £ 513E4T Alphafold #40, 254N 2A fiox, FlalE N 7
SRR, EJ7 N N SR TSN, RN C il TANMRAEAN . £ ROk B = AN s
T K158 S157 LA F156 5534468 1 CMKLR1 R E AN, 458 mE 2B ARFit
fiR, $55 CMKLRI1 [ N S ffE /13053 DA S 8 RR 45 M IBA7 AEAR ELVE 2 AR ELAE
AT T, EEEST ARG A BT IS, NSRRI S5,
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Figure2 Activity chemerin and CMKLR1 complex predict results

#: (A)CMKLRI ZEHFiiI4E R . (B)iEH chemerin-K158/S157/F156 5 CMKLR1 & & /45541
iR

Note: (A)CMKLRI structure predict results. (B)Activity chemerin-K158/S157/F156 and CMKLR1
complex predict results.

MR A RIS F N LigPlus!" 3 1 =ANi& T chemerin 5 CMKLR1 5 AH FBLAE
M, 25 R 3(chemerin-K158 5 CMKLR1)E 4(chemerin-S157 5 CMKLR 1) 5(chemerin-
F156 5 CMKLR1)fT7~.
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" Ser24(B)
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[l 3 chemerin-K 158 5 CMKLR1 #HH.AFf — 4k
Figure3 chemerin-K 158 and CMKLRI1 interaction two-dimensional display



¥l 4 chemerin-S157 55 CMKLR1 AH HLAEH —4Efg 7R
Figure4 chemerin-S157 and CMKLRI1 interaction two-dimensional display

5 chemerin-F156 55 CMKLR1 AH HLAF H 4k fg 7R
Figure5 chemerin- F156 and CMKLRI1 interaction two-dimensional display

W A HAE AR CAE pymol Z5H4, K158 5 CMKLR1 454 1B 6A fiir, S157 5
CMKLRI1 Z5& & 6B fiir, F156 5 CMKLR1 254 W& 6C frax. X AHHAEH 2 Hr w40,
SRS F ECAAR I S SRR 2 A S AL, BRI E WAL E, BT 24k N i
BRI 16 S REEIR . 25 R E R 27 MR R K 29 MBS A RMTE, EER A
AT AKA AR s A8 Ab TS AR d A I 178 A AE RS 283 M B & BRI iT, A
[FE.2Y chemerin [ C A Ui 7 -5 45 ZURRSE Y lc e -



i s24 L
125 o
T D16 /~/" L
V27
D16 % i £ o
. D30
Y18 S A
D20 i/
‘ %"’?‘-! £783 -
o cots ol
S
{'ﬂlh;’fml‘ ;
o T302
iis188 N19T H184
c189 at W,:
C D
Hg6 129 283 6
iiL22 V%% 131 191 -
S24 132 178 -
ey oo
Q114
g122 137 189 )
R120 138 188
H184
> 129 283 6
131 191 -
132 178 -
283 6
133 98 2
135 178 -
137 178
191 -
F156 CMKLR1 ™
131 191 -
132 178 -
283 6
133 98 2
) 188 -
J 135 178
136 178 -
224 5
276 6

Kl 6 M chemerin 55 CMKLR1 X2 7l
Figure6 Activity chemerin and CMKLR1 complex predict results

¥E: (A)Chemerin-K158 5 CMKLR1 45417 £i. (B)Chemerin-S157 5 CMKLR1 4547 55 o
(C)Chemerin-F156 5 CMKLR1 4547 . (D)iFt chemerin-K158/S157/F156 [ C A ¥iii
5 CMKLR1 £5E&47 55

Note: (A)Chemerin-K158 and CMKLR1 binding site. (B)Chemerin-S157 and CMKLR1 binding
site. (C)Chemerin-F156 and CMKLR1 binding site. (D)C-terminal of activity chemerin-
K158/S157/F156 and CMKLR1 binding site.

FRB|=AAFTR PG AR ZE R, SRR GO AT — P a8, KA
ZRAFEFEA M chemerin 55244 1) 16-30 A7 &SRR T (AL B )45 &1 L+ A L. 22
SRR AL chemerin FIAR (A B ) LN R R L, AFITE chemerin 1) C K 4h
HAEZAE B AT R E K DLW 6D A, K158 RunZ LS Z i 4 & R EAEZ
RIS IS, 6 F1 7 PRANIBE b, S157 R IR 5 2 A I 45 & 2 BAE AR s 53 2 71 6
PIAMERTE b, F156 K SR -5 2 AR 45 G AEZ R IS IRk 2/5/6 = AMgE . R¥E AW
FERATHN[9], S157 M1 F156 FvEPERAY, M K158 HiGPER g5, #E—5 KBl S157 F1 F156 KA
Uiy 133 A MG 5524k I 98 A B8 B AEEAH BLAERT, T K158 1) C R Jf Gt E, &



B 524K 98 17 B BR o7 T 5 lidak 2 pmgie b, nTDAHEDH, K158 AGE &gy 2 S L2k
FIGARFTIF, TRl RESZISZARIE LN &56 G B AT N — 20 1l B B0E S A B A .

BgE, = ANEME chemerin W5 CMKLR1 I E GARE/ DERAN L ELEE S0 E,
TG BN ES, FHIRTREf2 g G id YR JE RS2 RS IR, 2 1 98 AR TR 1
s,
3.3a-NETA 5 CMKLR1 & TR

a-NETA X CMKLR1 ({30 /E R AE 2014 S50 RIENS, 2022 ALK K B a-NETA
IWISER chemerin/CMKLR1 47 2032 75 N IR 00 H 3k e 230, JRAR 5 H i A s o,
2 SR TN CMKLR1 256 (/N3 F 450 AT AU S 4 A A7 s 42 L mT e B /F AR
A, ATPAEBEXT o-NETA /N 75 CMKLRI BEATAH BAE AL, AR 25 e n] 5E 91 H
S SRR, ASEIGiRpt— BRI A S . T R24E PubChem 1T o-NETA
AP, FERILEEM(CID-1518). 4B /5 SATTH A3 CMKLR1 £ 3T Autodock vina
SR, AR R A R B TA. FTULEH R BN AN E A S AMIE . RIS
1 773% 4 model. mode2. mode8 =AM Bl 7B #4754, FIF PLIP #E47 A0 HAE
F 3 prtl,

A
mode affinity  dist from best mode
(kcal/mol) rmsd Lb. rmsd u.b.
1 -6.7 0.000 0.000
2 -6.6 44.135 45.790
3 -6.6 44.296 45995
4 -6.6 0.720 2.543
5 -6.5 2.832 6.107
6 -6.5 4.003 7.619
7 -6.4 1.989 2.639
8 -6.4 20.169 21.623
9 -6.4 3431 6.142
10 -6.4 20.186 21.722
C

mode2 mode8

L155 R151 W146

7 o-NETA 5 CMKLR1 % #7501
Figure7 a-NETA and CMKLRI1 docking results

¥E: (A)o-NETA 5 CMKLRI1 454 ) Autodock vina Tl 4558 . (B) a-NETA 5 CMKLR1 =
MBS B . (C)o-NETA 5 CMKLR1 Z54 67 4.



Note: (A)The Autodock vina predict results of a-NETA and CMKLR1 complex structure. (B)Three
binding mode of a-NETA and CMKLRI1. (C) a-NETA and CMKLR1 binding site.

FE= AT BER 25 G 5 TP B 7C, AE AT 55— (mode 1 )i 575 2 B9AE HAE HIA Bk AR
AR o SEHESAER, HAPBKA AR R B R AN 61 AL RE . 78 AR NEA
TR\ 216 AL SR UL A 316 A7 FIBK R, = $EMESE A R E R AL 78 AL IR N A IR (T
B 316 AP EBR(FAT): EAL A —(mode2) it 515 2 A TLAE Rl A BKF HAEH . A5t
FEAEF LS~ s S VE R, A siAKAH BAE A n S /E FCPAT) R AEAE 18 ALIBS R
R, SEEMEAERRAETE 291 A HZER; LA = (mode8) i 515 F KA HAEH A /K AH
HAEH, FEBERALE 7760146 MR 139 MR R 146 MEEERR. 151 ALFSEER DL
e 155 P a iR . it 5 B B AR S AR Gh A 5 R rT A, A7 5 AT e A2 2 B S B AL
o BLEI 5 2RI ST A B G, SRR S 2R G

4 e S

AW FLFEARYE H AT A1) chemerin fEAR N AEAERT 6 FhOEALEEAT TF BTN, 55 Fe
A& CMKLR1 AT S5 800« 713 BIAHRI 250 2 5, A 1E TR chemerin A152 44 CMKLR1
HATEERAER, FERTEE G AL AT AT T, R IECAA N 52 AR 25 6 i o i 12 52 el ] i A FH
T34 I 2 456 BTt 60 B BT S A /N> 715307 o-NETA 5 CMKLR1 #7442,
M1 a-NETA FTREHIIE FIAL sSTESZAR A0 ML A 18 A1 A0 291 AL FHIT, 50 chemerin S 454
B KA

BUEB H AT, AN S2E %X chemerin FVEPEE I chemerin-S157 K 9 Mk S
A& CMKLR1 #7450 ERIBEF. 2021 fF=H, Beck-Sickinger SZi6 5 PO I 45 1 A A
JaBASEES, XT chemerin-9 5 CMKLR1 5GBSR 7 HEMBIBAL, FRi&it 7 RIKAT
VERA R KBV FHED . 2023 FF—F, BSOS AL S0 5= R AR e
X} chemerin-9 5 CMKLR1 W& SRS AT AT, XA LS5 G075 DA S 0 I il
G HEEBE A RIS G ST

KA FAFAEBR B FA R Z AL, B S FROGE S VAT 7L, FERAT S5
PRSI, 5SS REAEE i E M ZE R, IE TR E LS R L A SR 4 R
HHE. FAMERTF AR TERE, FFELIRE M chemerin-9 5 CMKLRI1 A% B E &R S5H
137 PDB 4 Ferh EAT Hi k%, S BERA AL CMKLR1 4584931506 5 2 5L 1) CMKLR1
SERHEAT = 4E LT RS T

FETFRATLIE X CMKLR1 1 chemerin 2 5T, # chemerin 2 Fh 58 8 7 R 4T
BAEMRGER T, 1EEF/ N TP o-NETA H & iR CMKLR1 254 372 A E T
BUR, WTHSAT RS, IRAE TN FE G RS, ARSI R T DL
CMKLR1 H/NrF8r 28 3R AL 1 R B 77 1m)
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