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Sortilin accelerates the lipid accumulation in THP-1 macrophage
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[ ABSTRACT ] Aim To explore the effect of sorting receptor Sortilin on lipid metabolism in THP-1 macrophages.
Methods THP-1 macrophages were incubated with oxidized low density lipoprotein ( ox-LDL). Change of Sortilin ex-
pression in lipid-loaded THP-1 macrophages were detected by Western blot.  Under the overexpression and silence of Sorti-
lin in THP-1 macrophages, intracellular cholesterol efflux was measured by liquid scintillation counting apparatus, intracel-
lular lipid content was detected by high performance liquid chromatography, and the situation of intracellular lipid droplets
was observed by oil red O staining. Results The expression of Sortilin in THP-1 macrophages was increased in the
manners of dose- and time-dependence of ox-LDL. The expression level of Sortilin in THP-1 macrophages reached the
peak after 24 hours treatment with 50 mg/L ox-LDL. Compared with the control group, after Sortilin overexpression, the
cholesterol efflux of macrophages was decreased, the intracellular lipid content was increased, and the lipid droplets was in-
creased significantly, while Sortilin was silent, it just happened to be the opposite. Conclusion Sortilin inhibits the

cholesterol efflux of macrophages and promotes the accumulation of intracellular lipid.
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1.1 SRR

THP-1 4848 5 293T 40 j 1 & o B A% I L i
A o FE A 5T I 40 BT UR PG 5 B 3K BR (phorbol my-
ristate acetate, PMA) I B Sigma /8 ; & 4t 3 W &
bW EF AR E ;RPMI 1640 35 35 2 B Gibeo
/\8] ;Sortilin FLA W B Abcam /A 7] ; B-actin FU1K %K
it A BEATIT o R [gC(H+L) W B i 2
ZREWE AR AT ;ox-LDL W & - M E R AR A
# ;Sortilin shRNA # riboFECTTM CP # %3 7| 1§ B
ST RS A 4 B A TR /A 7] ; Lipofectamine 2000
4 B Invitrogen /A ] ; 1% /& % # & ( Ubi-MCS-3FLAG-
SV40-puromycin) W B il F LA B ¥R A H R
NFE
1.2 #pEiEFE S48
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BRI, T 37C 5%C0, BA v ERi, A8
WK SZ 3BT F 160 nmol/L PMA %% & THP-1 41 124 h,
BRIk E A,
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#y7 SORTI(ID:6272) t 18 4 % % 1A ( LV-Sorti-
lin, Ubi-MCS-3FLAG-SV40-puromycin as the vector) ,
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shRNA B ¥ 5 %] % 5'-GAGGCATTGTCTATTCCAA-
3', A riboFECTTM CP % %44 71| 44 shRNA %2 4 £
Fr e THP-1 B ¥ 40 f, (2% 10° /20 /3L, # 2 3R
&N 50 nmol/L, Bk 4% Je#f 1E & B A &
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W AR Hy 4R, fm N RIPA 2k (W 8 L
ELRAEWEANE), K EEAE 30 min,4C B &
10 min, F & VL&, £ 100°C fm# 5 min PA{E & & Ji
e, H 10%+ = b 250 B 2h- K W M Bt Ak o8 Ik b
AT1E JE 80 V B, ¥k 30 min, # 1 £ 100 V = jk
60 min; # 7k 5 £ Ja R Marker % 77, Y1 BUAHE AL AR
WHATHR R EE 13 V # Z B AGH B K 45 min, #H
B E A 2 h, 3% 1 : 1000 Ju N RR M —H0,4CHH
7, TBST %6 3 %K, 4 X 5 min, 1 : 1000 Ao A\ 3 AR
HAMNYEAR LN FRA —F, BB F 1 h, TBST
%3 K, Tanon MP 23 FRECE MR, DL K5 4
MAW LT EMEE A SHATIER A E & 047,
1.6 T IR iRt i 46 i Ae P BB B B2 7

¥ THP-1 41 o Fl PMA % 3 2 1L 4 E "% 4 g
Ja a5 4. (1) X 45 (2)LV-Control 41 ;
(3) LV-Sortilin 41; (4) Scramble shRNA #1; (5)
Sortilin shRNA 41, Jf #§ B 2k % » 7 ( phosphate buff-
ered solution, PBS) it 7 48 i, fir X 50 mg/L ox-LDL
11 mCi/L [PH] JEE B % & 4730 24 h, B A &
2 o/L4 i B & A B9 RPMI 1640 £ 3% 0% 5 % 40
24 h,PBS Mtk @i, E& T4 10 mgy/L RAFE &
A1 (apolipoprotein A1, ApoAl) By F £ 55 x 3£ 12 h,
R TRRR T 33k 2 B AR N 3 Sk 7 Fm 4 L By [P H] JELE
B | JELIE] 8% 9 W] 3% 95 R 2 #1102 (counts per mi-
nute, CPM) & DL ¥ CPM (% % 7 CPM+41 i CPM) ,
kDL 100% %k % 7T,
1.7 BEHEGELNBANEERRESE

MG Lu %7 5256 77 sk #E 4T, ¥ THP-1 B v 41
MK 5 2. (1) % FE 45 (2)LV-Control #41;(3)LV-
Sortilin #1; (4 ) Scramble shRNA #l; (5) Sortilin
shRNA #1, 50 mg/L ox-LDL % & 24 h 47 fig i i B
Ly Ja R 4, KR & R AE €15 (high perform-
ance liquid chromatography , HPLC) | & THP-1 E "
8 1, 9 By % fE [E] B2 (total cholesterol, TC) | J# &5 fH [E
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W& 4% 5 2 00 98 0K 20 AT IR FUE S
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WA 15~20 min, L E B FARFER 2 K, HAZE
(e LEEZRAENBEARAF) EHZ 5~T min
Ja £ B FAKFEWE S min, A 0.5% #h B A o6
HUFAKRIE G, 40x D5 THEFHE, Bor
By B 27 8 R BT O e R o
1.9 FitFELH

P ERALRYEL 3K, LHHIRKEXA
Xts ROT, At AT K LR LA B T 2 T BT
P H 3 B9 LSD-t 4 3, B SPSS 22.0 48 % 4 % A,
P<0.05 h=RABEZEM,
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Western blot 5 F: 2601 | ox-LDL DL B A6 FE AR P4 7
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Figure 1. Changes of Sortilin expression in macrophages

treated with different concentrations of ox-LDL for 24 hours
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Figure 2. Changes of Sortilin expression in macrophages
treated with 50 mg/L ox-LDL at different time points
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1 EREZRMasR S 4. (1) FFBR4H ; (2) LV-Control 4 ;
(3)LV-Sortilin 2H ; (4) Scramble shRNA 2H ; (5) Sortilin
shRNA 2 , #: Sortilin 25 43634, LV-Sortilin 2H Sor-
tilin 25 9K B S 4475 | Sortilin shRNA 20 B 5 [ A%
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Figure 3. Sortilin protein expressions in macrophages trans-
fected with LV-Sortilin and Sortilin shRNA
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P<0.05,5 LV-Sortilin £ He#% ,
Figure 4. Changes of cholesterol efflux in macrophages

under the overexpression and silence of Sortilin

2.4 Sortilin Xf B I 20 i fg BT & =B E2I0

SLE A 2,37, AL 50 mg/L ox-
LDL & 24 h 17 5 By i 52 5 /e, o 4 4 A
HPLC 6 0 g P IR G 7 o, 25 3R o, 55 0 iR
FL, Sortilin 32 &35 5 B S 38 fin 47 g THP-1 20
MIN TC FC 1 CE By &, 0 Sortilin JLERJE 45 R AH
3 I H. Sortilin TERZH B 0540 i P 45 AL 7 7
B R AK T Sortilin & Rk 4, £ 41 CE/TC & 47 L
TR E 225 (£ 1), SG5RUESE Sortilin 15 11
P LT, AR 0 5 I A LR T
2.5 Sortilin X B I 28 A P A5 it B9 22 0l

¥ THP-1 EREZ M3 3 2. (1) X4 (2)
LV-Sortilin 41 ; (3) Sortilin shRNA £, #%2H 4fi a1 50
mg/L ox-LDL ¥ & 24 h J547 5 B i i 5246, M2l O
Yee I ER I RS AE DL, 45 R & B, Sortilin i F ik
JE A IR A B i B 2 IR i & AR R THP-1
I I3 200 6 3 VR Ak B A8 5 17 Sortilin YTER S 40 e P9 R ik
/N NGB E B Bk > (B 5) . #2278 Sortilin fig i
PSRRI AR, i g v R A A

% 1. Sortilin X1 7:fi§ THP-1 E MR N B EIEE & BRI (n=3)
Table 1. Effect of Sortilin on cholesterol contents in lipid-loaded THP-1 macrophages(n=3)

Sy TC(mg/g protein) FC(mg/g protein) CE(mg/g protein) CE/TC( %)
X} 2H 342.94+21.56 159.76+14.57 183.18+17.86 53.41
LV-Control £ 343.15+21.84 160.62+15.35 182.53+18.38 53.19
LV-Sortilin £ 360.72+£23.21° 164.08+15.48" 196.64+16.75" 54.51
Scramble shRNA £H 343.25+22.36 158.52+14.84 184.73+17.25 53.81
Sortilin shRNA 4] 327.58+18.32" 155.95+15.36" 171.63£15.22" 52.39

a}j P<0.05, 5XF R4 L& ;b S P<0.05,5 LV-Sortilin 20 042,

A NXFHRZ B SN LV-Sortilin 21, C 4 Sortilin shRNA 21,

Figure 5. Situation of lipid droplets in macrophages under the overexpression and silence of Sortilin(40x)
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Sortilin AT B f AR ox-LDL FIFizs 51 F W 20 MO i 25
R HE— 2B 5T Sortilin 412 37 i 57 &5 AL AG AL ) & 2R,
Sortilin AIFITH] ApoAl A5 1Y Wk 4 i IR i s 37 o4
NI S B P i T3 8 R, sk e PR 200 L P T

G2 Sortilin 2B KB Vps10p 451493557
TR — b, B Sortilin 85 [ 246 K EB 20 5 7 T
T e ZR FEARAE AR S5 ), 0 5 B P9 BT 6 L) 2R IS
WY, IS P AR 1) 8 A 5 0 N O R i 5
JNEBSY Sortilin 2B (2 10% ) 5E A T 40 LB |, Ar
A A L, N A R IS 0T e as A A %
fifg 1 R, Sortilin 3 13 52 R 2K (4 0 i N 12
RN R, T2 5 48 M5 P K 7E N 2 Fh
FOILPR 9 22 15 /KO- 5 T R K LA 50 g A B 55 0
MR R R, BOR AR W Sortilin 2 5 T
2 At P A B AA P AR AR, O H R A As 1Y
TEAELY L BRI E T Sortilin XA P B BT AR 35 i DG A
20— e 4t O i 3 R 2 ) B 5 B A R
H T Patel BN % W Sortilin i1 W 241 it 43¢ Bt
KR (RAEMi MY ) LDL, I HAS Z AR5 B IR 8 H 2 K
A 520 5 158 F23K Sortilin 19 FLWEZH g 55 HUOR SR LDL &=
BN BRZL G 29% , 42 16 UK 40 i 1 T RN As
MyiERE , MiAHE5E R HAA LB Y ox-LDL 5 & B
WEZ A, 25 5 & B ox-LDL R 5L Bsf [a] A5 AR i b
PEE MELR A Sortilin 3K ; 1 Sortilin 234 BE 8 i
HE B W20 A P I A BRI IR AL, 3X 55 Patel F1BAIY
TE A3, b, AT — 20 K B Sortilin
AR /L 5 I 41 e P T [ gt o 402 0 i P g
JEE AR, T I A e R R A AR

JIEL I gL S 2 9 I 00 R R AR o S
i A8 B IR X s 0 A A P i B R B Ak UK
YL S As BAERBAAEZLEZ L, AR E
PR Sortilin Yk /> THP-1 5 0 290 Ji Y5014 360 7 40 it i) A
[P 1 % T o BAR 8 43 LR, FRATT HE DU A
FEWGAS 7 T AT BEME . — 7 1T Sortilin AT B8 EL 340 il
Jif P L B3 M 5 55— 7 T Sortilin R AERE IR 2] 4 5
JEL PR R [ 3 1 0 s B i R s 5T Re. =k
FRNRTE S5 A B is ik A1 S S Py IR i o 0
HEEE R 25040 T 2 NE ] B A i %) 40 it 5T
RS AETRAL , A - B A IEL [ 3 o1 2 JE AR A R
() ApoA1™" . Sortilin 7f B85 BRAE I A9 = Bl AR R T
i afEk Al EBAMYS A, K HEE ERT
AR ISt , DI 1 15 0 40 A P L [ e ) 3 s 2
Sk i R AR 3 98 45 X7, Sortilin 18 3 A 5 i R 1%
B i 5 2 AR PR T, 5 ) v A0 AR A AR
Sy, T AE 2 i 5 5 AR R TR AL I 2R 7 AR A HE

SEHR IR A 3T T Sortilin 38 25 4101 1 5 W 20 it
P RE T It HH R AR B P A o 75 AR A IR AR AR T, 6T
Sortilin ik /1> . W3k 4H i JIF [ 2 3+ 19 2 F- AL A 1
E— 9%

M AT T Sortilin X EL I 4H A BT A )
PVEEEVERT , Sortilin 38 138 410 i i P4 Aig B3+, A1
E WS AR B AL, LT b, AR IREA DL K
— IR AFRIT Sortilin 10 1 I B 30 1 0 BARBLER]
A Sortilin X LW 241 A oA A 42 S A S B e s
T A T T 00 A5 R g ST ORI As 3 1) a0 e 42
BEBIR YT
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