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Fiz WE 20 I 4 7 v 2 G s b R RS R AR R (n=5) , X g TR B AT A . S5 5 si-NC 41 MC38 4
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cholesterol synthesis pathway that inhibits the polarization of macrophages towards M1 phenotype, and verify
the intervention effects and underlying mechanisms in colorectal cancer cells. Methods Mouse colorectal
cancer MC38 cells were divided into control group (si-NC) and experimental groups (the expression of enzymes
in cholesterol synthesis pathway was interfered with siRNA for corresponding targets). RT-qPCR was used to
detect the mRNA levels of corresponding targets in MC38 cells after transfection. After peritoneal
macrophages were extracted from male C57BL/6 mice (6 weeks old, weighing 13~18 g), the macrophages were
then treated with the conditioned media of MC38 cells transfected with different siRNAs for 48 h. RT-qPCR
was employed to detect the mRNA levels of IL-1B, IL-6 and TNF-a in the macrophages so as to evaluate the
effect of the culture media on the M1 polarization. MC38 cells were divided into control groups (OE-NC and
sh-NC), farnesyl-diphosphate farnesyltransferase 1 (FDFT1) overexpression group (OE-FDFT1) and FDFT1
knockdown group (sh-FDFT1). RT-qPCR was applied to detect the mRNA expression of FDFT1, and Western
blotting was conducted to measure the protein level of FDFT1. C57BL/6 mice were subjected randomly to
construct a subcutaneous tumor-bearing model and a model of intraperitoneal metastatic tumor (n=5)
respectively. The growth of tumor mass was then measured. Flow cytometry was used to observe the
proliferation and apoptosis of MC38 cells, and Transwell assay to detect migration ability of MC38 cells. Five
C57BL/6 macrophage-depleted mice (established with injection of clodronate liposome suspension through tail
vein) received intraperitoneal implantation to construct a metastasis model, and then the obtained tumor
masses were then weighted. Results Compared with MC38 cells after si-NC transfection, the mRNA levels
of corresponding targets in MC38 cells in the experimental groups were significantly reduced (P<0. 05).
Significant increases were found in the mRNA levels of IL-1B, IL-6 and TNF-a of the macrophages with
FDFTI interference than the control cells (P<0. 05). There were no statistical differences in the proliferation,
apoptosis and migration of MC38 cells in the control group (OE-NC and sh-NC) and the cells of the FDFT1
overexpression group and FDFT1 knockdown group (P>0. 05). In both the subcutaneous tumor-hearing model
and the model of intraperitoneal metastatic tumor, the mass weight was significantly heavier in the OE-FDFT1
group than the OE-NC group (P<0. 01), and was notably smaller in the sh-FDFT1 group than the sh-NC group
(P<0.01). For the macrophage-depleted mouse tumor model, no remarkable change was observed in the tumor
weight between the OE-FDFT1 group and the OE-NC group as well as the sh-FDFT1 group and the sh-NC
eroup. Conclusion FDFTI, the metabolic enzyme in the cholesterol synthesis pathway of colorectal cancer
tumor cells, is a potential target for tumor immunotherapy targeting macrophages, which promotes tumor
progression by regulating macrophages.
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ST I, AWFSE LA CRC bR 40 i (MC38) Hh fiH [#]
P A A AR S A G Al R DA, R 35 CRC Bis 41 i
H L [ A A I A F X 5 5 240 £ ) £ 8 4
VEFH 48T FRE 560 5 LYK 30 5 v 40 i 1 % 35 42 R e
SRR M1 7 T Ak, S CRC [ [ W 40 i 50 22 3
I7 T S5 T & LT IE 22 AR A s

1 MB5EFE

1.1 ##

6 JEl % C5TBL/6 MM /N B (A BT it 13~18 ) Il H
PRIBH A IR AN ) o BT A S50 sh 7™ 4% 44 B SPEF 4%
T IR R TR EEE REL RSO . A
SRR 28 ok B ZE AL R KA SR sh AR A RS 2%
F A HE(AMUWEC20230037) , 455 SIS BIEK

/N B CRC 401 g 2 (MC38) i 22 it BH i 150 4 {7
A BRSO TE A A T 5 B A
() siRNA . si-NC W F Jb 5t E R A )24 |, siRNA J7 41
L% 15 16 e 26 42 W R 4% 75 1 1 (farnesyl-diphosphate
farnesyltransferase 1,FDFT1) it #3452 (OE-FDFT1) .
FDFT1 # % %5 3 (sh-FDFT1) F1 %} B % #% (OE-NC .
sh-FDFT1) 4 W [ | PCME A= 9 28\ 5 7-AAD F
Lipofectamine™ 3000 %% YL Il [ 36 R FE 2R /R B}
$e /5 F] s TaKaRa S % 55 107 & A1 E 5 PCR 371 10741
& H H A TaKaRa 23 ] ; Western blot ik & H I
WA 2N & 5 U R FDFT1 U A AR Pt iR GAPDH Bt
ENTaNS b wi G 22 b7/ /NI E S Rtk R N Al S
4B 928 7] 5 TRIzol A1 EAU 3 5 A6 I3 75 &0 B
s o KR AW 4 Fl ; Annexin V A1 Annexin V
Blinding Buffer 14 H & [ Biolegend /A 7] ; Transwell /N2
W 2 R T A ] B RRER IR BRI B L 6k
Yl
1.2 Zmfess A sk 3

FHA 10% JIG 25 10035 1% AT HY DMEM 15 37 3 (Bp
SEAREERE) 37 °C.5%CO, 1537 MC38. W g % Bk
KB MC38 41 it , DL 5x10°AS/AL 1 40 i Kl 2 A9 42 b
T 6 FLAR P Ak SR B 57, 157 0 RE 200 AR 1 ECHS 17 A 509%~
60% I HEA TR G .

%1 siRNAFEF

K FH1(5°—3")

i : GGUCCUUAUGAAGAAGACA
I : UGUCUUCUUCAUAAGGACC
i : UCUCAGAAUCCUGGGUAUU
Fi#: AAUACCCAGGAUUCUGAGA
[-37: CAUUAGUGGUGGAAGCAGA
Fi#: UCUGCUUCCACCACUAAUG
i : GGCUUUCUUCCUUGUGUCA
T 7 : UGACACAAGGAAGAAAGCC
¥ : GCAAGGUGAUGUCUCGGUA
T : UACCGAGACAUCACCUUGC
4% : GCGACUUGGUGCUUUCGAU
T : AUCGAAAGCACCAAGUCGC
-3 : GGAAGUGGUUUGACUUCAA
Fi#: UUGAAGUCAAACCACUUCC
[ 7% : GCACAGCGGUUAUGAUAUU
Ti#: AAUAUCAUAACCGCUGUGC
F3#: GCGUCUUUGUGAAGCUGUU
R : AACAGCUUCACAAAGACGC
37 : GCTATCATATACCAGTACATA
T : GTGTTTAACTTCTGTGCTATT

LSS

HMGCR

FDPS

MVK

LBR

DHCR7

MSMO1

SREBP2

FDFT1

1.2.1 siRNA &3¢ ff MC38 4 Jid 73 o X [ 4
(si-NC ) , 2/ MHE A5 R AR A Qe T4 7%
Je KRR A i (farnesyl pyrophosphate synthase, FDPS)
F ik T4 (si-FDPS 41 ) | =F & [ 5 & B (lanosterol
synthase, LSS) ik T 2H (si-LSS 24 ) .8 (14) - [H f£ ik
J5 i LBR[ delta( 14)-sterol reductase , LBR | 335 T34
(si-LBR 240 ) . 1 #5271 R % ¥ (mevalonate kinase, MVK)
FIRTHH (si-MVK 20 ) FDFT1 35 T4 (si-FDFT1
2H) | F L [ B 50 42U 1 (methylsterol monooxygenase 1,
MSMO1) 23k T4 (si-MSMO1 41 ) | [ B 45 {25
4 5 1 2 (sterol regulatory element-binding protein 2,
SREBP2) %3k T #i 41 (si-SREBP2 41 ) . L k4 i A &
Tk 7% F% it acetyl-CoA acetyltransferase , ACAT2 )ik T
P (si-ACAT2 4) | 7-JI5t SUH [ 53 J5E it (7-dehydro-
cholesterol reductase, DHCR7) 3 ik + 4t 41 (si-DHCR7
) VA S 3-8 353 - R TR LA A 38 i (3-hydroxy-
3-methylglutaryl-coenzyme A reductase, HMCCR) 3 i5
T (si-HMGCR AL ) o #:4E /™ #% 4% 18 Lipofectamine™
3000 % GeiaR) & Ul BH A5 04T , 20 M G I S 4 e 5
AR IR AR AR SRS 37 48 ho WUER AN AT RNA $2 BCH
RT-qPCR 5256 , I T4 YL RO3 A0 s WA s AR Ak AT
Wk 20 B0 A P 5 7 B A B SIE 6, P A DO JIE o 7 1
TR DA XS B W5 40 M A Ak ) 2
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1.2.2 SRy ¥ MC38 4t ffd 73 >& OE-NC 41
sh-NC 21 il OE-FDFT1 20 Lk 2 sh-FDFT1 41 . % #5321
FE DMEM 15 5% 3w fiin A R 19955 75 4107 TU, $8 21 J5
YRS SR 6 h, B YL 58 UG WS A0 O FPF 25 T 40
WM =Y 8, UL T )5 22 /) Western blot 256 |
RNA $2HUA RT-qPCR A | 5 W 20 it 2% 2F 15 7 S Ak 2
SEH B R AR TR | R B A R TR A R A A
I 2 20 i A ARG I 20 B A TR DA A Transwell 52
56 | 20 R o /) BEUME s P A 2 B TR A AR R 2

1.3 MEE 4RIt

3% FiHE L MRE R IR 37 CHIRE LA 3 mL/ A
4 700 B s T 4 & CSTBL/6 /N BRI . 3 dJE T CO,
W AT SRR /N B, IO 309 b B 5 Ak BE B /N BT 75%
WORS PR 5 min LI BF o BEIH S /D BUE T8
TAEG Y, TCTR B J) 85 TF /N R ik, 2 5 BE R I 5 5
— TR B I T/NRBIR T H B —0. 5 em /LK
PBS i i3 /INFLTE AN BB B, oh e s SR ik . W4 2
JE I R IRAE 4 “CLA 600xg B0 5 min, WA UTTE AN,
H IS B B A0 L 4x 107 AN/ AY 41 M 50 R0 T 10 em
Y I MLrp {58 215 R 3,37 °C.5%CO,3E 17 ks
F%,2 h i BB IR HE , PBS PR A ZBR A Y BE AN , ) 4%
49 Wt 5 240 e R Sy /)N BRURE s 5 e 4
1.4 Evdmpeftrs Rl g

I3 ICEE siIRNA % JL R 75 5% U Ji MC38 4 i 11y
98 200 J 25 A2 s 5 L, W SR 1) e 200 b 2% A 355 5 i
TE 4 ‘CLL200xg B5.00 5 min, WAE 115 W -5 9T i 58 2 15
FRIELL 11 AR L AT IR A il &5 2 s SR S F e
S R T ) BV S I 200 ) S 6

W AE /)N UM s I 4 i LA 2x 104 /4L B 40 o 4
FlF 6 fLAR P 5E &R 3R 4L, 37 °C . 5%CO, 5% 6 he
iy S 3R 5L, 37 °C 5% C0, 537/ UM I L w200 i
48 h, WAL AN 1T RNA $2HUHT RT-qPCR A 1L-18
IL-6 F1 TNF-o /Y mRNA 7K SEAS I
1.5 RNA 454 RT-qPCR #n)

I3 HICAE siRNA B JL R 2 5% Y 5 1 MC38 4 fif
PLHURNA J5 3 53 RT-qPCR K0 A 157 8 55 19 mRNA 7K
- ISR AT A E B IR AL RS () 20 SR B RN A
J&i i 13 RT-qPCR A 1 1L-18 . IL-6 F11 TNF-a /iy mRNA
KIS UL 2. RT-qPCR Wi« fi FH TRIzol 1%
P EUZH M B RNA ; 9% B TaKaRa J2 6 58700 & i B, LU
1 wg RNA g FAERE PCRFEF:37 °C 15 min, 85 °C 5 s,
4 CIRAT ;5 RNA S5 570 ¢ DNA ; FEEAT RT-qPCR A
I (PCR AT .95 °C,30 s AE ;95 °C 55,60 °C 34 s,
95 °C 15 s, EE 40 MEFF ;4 “CLAT) L ia FH 27 %) 45
KT RAIFR I

£2 RT-qPCR3|#1FE7

ElE7) SIYFHI(5°—37)

¥ : CCCGTGGTCATCGTCTCAG
T i#%: GGACAGGGCACCATTGAAGG

ACAT2

7 : AGCTTGCCCGAATTGTATGTG

HMGCR .
T : TCTGTTGTGAACCATGTGACTTC

¥ : GGAGCACGTTTCTCGGATCA

LSS .
T : AACTCAGGTCTGTGGTGTGC

3 : GGAGGTCCTAGAGTACAATGCC

FDPS .
T : AAGCCTGGAGCAGTTCTACAC

37 : GGTGTGGTCGGAACTTCCC

MVK s
FiE: CCTTGAGCGGGTTGGAGAC

3% : ATGCCAAGTAGGAAGTTTGTTGA

LBR .
T :GATTTGTTGTCGTGGCTCAGA

3 : AGGCTGGATCTCAAGGACAAT
Ti#: GCCAGACTAGCATGGCCTG

3 : AAACAAAAGTGTTGGCGTGTTC
T : AAGCATTCTTAAAGGGCTCCTG

DHCR7

MSMO1

3 : GCAGCAACGGGACCATTCT

SREBP2 "
U7 : CCCCATGACTAAGTCCTTCAACT

37 : AGAGTGGCGGTTCACTGAGA

FDFTI .
FiiE: GAGAAAGGCCAATTCCCACCA

3% : TGTGTCCGTCGTGGATCTGA

GAPDH .
R : CCTGCTTCACCACCTTCTTGAT

37 : CTGAGGTCAATCTGCCCAAGTAC

TNF-a "
U : CTTCACAGAGCAATGACTCCAAAG

L3 : CTCATTCTGCTCTGGAGCCC
T : CAACTGGATGGAAGTCTCTTGC

L3 : TGCCACCTTTTGACAGTGATG

IL-1 .
B U7 : TGATGTGCTGCTGCGAGATT

1.6  Western blot #2 ]

WSCEE G B % U MC38 41 it , 1 I RIPA 2% i i M4
Ji R PR R 1, BCA i 8 e K B A Sy ) —
JE 5 W 78 PE . 7E SDS-PAGE BEJIE iP## 30 pg HE4T
SR PEATHLIK 22 B, 50 V HE R 30 min, 120 V HLRAd
R i 2R R ICH o AE ALK S R R A e L A
LR 200 V4514 F 55 1K 90 min, B 85 11 5% 2 B 0w 91
LR, 5% NG A b TEE A 1 he B0 R
% 2 FDFT1 — i 5 B o GAPDH F b 470 14 s T T
L4 CIEBFE 12 he YERIEIEE FDFT1 —HU 257
AR ZH0, I 2 h, VRIS A2 ROGI
B ZE R . —PU O B L) 2 4 BT A Ul B R i
il A Image JFAXF EUG AT 4307, FE41H5E H 198K
I A X e ik
1.7 MEAHAES BB E

1 Y Az B CSTBLY6 /)N B Ao Bl BL 55 28 0 e R
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1. 2. 2 HhRR AR Y MC38 4B /4 A 704 (n=5) .
# OE-NC.OE-FDFT1 . sh-NC 1 sh-FDFT1 fith J8 4 its LA
1X10° 4/100 L A 240 g v J3 2 T PBS Hh 4% IR 43401
J5 1 3 S X 2 A MC38 4 if A2 9k (100 /) 2/ [
A2 T IE AR 173 4b , 4k 20 57 14 d, CO, AT BRI /N
SR, S AL BT, B R 2 2R A TR i RS

1.8 K TFATmeaa Mk

H4 W A= A C5TBL/6 /)N GE 1o Bl AL AL 7 3R vk 44 iR
1. 2. 2 AR B S e MC38 4 it 4320 J7 s A 7704 (n=
5). ¥ OE-NC.OE-FDFT1sh-NC il sh-FDFT1 fiJ& 41
L 1x10° ~/100 wlL 4 20 g i B 88 T PBS v, 422 1
A3 EH Kz T T SRR 9 MC38 4t B 100 L/ H Z /)N
S BRIV kb 4R S0 35 14 d, CO, WA B bR /)N
B, JI0 S A B, U 2 AR A T R A
1.9 AXfmaAKten aminkgsh AT &

P05 TR 5L Yl MC38 40 LA 5x 107 4>/FL 4 20 i £ 42z
Fhz o fLAkh , B R EAMMIC A 60% 224, HEH
2 pl/mL EdU B 58 @ 15 37 LR 8L 55 97 2 h, SR i i,
Fie B EdU 30500 &5 Ud B 5 47 [ i g o, i Xk
T, AU () 2 A0 Ry 184 5 240

P50 75 55 e MC38 41 g LA 1x10°4/L () 48 it B 22
FhEefLb, 5535 12 h, e B 41U £ 4 i, F
Annexin V Blinding Buffer HATRE,HEA | pL
Annexin V fll 2 wL 7-AAD ) Annexin V Blinding Buffer
TE 4 °CF YL A 20 min, WCEE AN 047 i 2CAG , 45
Annexin V' EY4EIEA T - 400,

1.10 Transwell 5% 3

BRI FEFE YL MC3S 4T LA 5x10* A/AL B9 % H Fil A
Transwell /NZE () B2 76 B INA 20 wL Jo i i
DMEM }5 323, FaE A iA 1 mL & 10% a4 1035 ) 55
IR MEEREFE 12 h R /NVE R 0. 5% 45 b 56
() F B o ot /N as R A 20 B R AT A G4 (% 15 min,
PBS Y 3 YK, 5 min/UK, ] JC s [i] [a] g, FHAR S Bk
2 A A 20 R T S R R R A T
PR
111 Bk s R A 45 B = A A 1

4 B A= A C5TBL/6 /)N BGE o Bl AL AL 7 3R 1k 4 R
1. 2.2 v (405 5 7 b MC38 41 Jif 43 21 7 =X 3 47 4% 41
(n=5) , ¥ FIREL NG AR IR 2 %, il ad B #p kv
FF(200 L/ H)  BE2 RS VIR S 3G 1 d,
# OE-NC . OE-FDFT1 . sh-NC . sh-FDFT1 it 98 2 Jfa L)
1X10° ~/100 pLL A9 40 it e 5 J 2 T PBS o, 52 8 4341
I J 3 S X I Y MC38 A b A2 9k (100 L/ 3H) 2/ )
22 IR AR 173 4k, 4k 20 37 14 d, CO, A TR IR /N
S, AR AR BE , R 2 2 R i ULEE

112 %t o

K H GraphPad Prism 5. 0 A4 217 5811 0 A, i
FEIE S A AT BORMEAE DL s 21, 21 18] LB
XM AEBC X ¢ K98 4347, P<0. 05 Fom 25 57 A Giih*#

2 HR
2.1 ReBE B4 i v XA B Ak T kA
ik

PUEEYE si-NC 9 MC38 41 g A X B2, 3 i 55 e
S siRNA T8 CRC 41 il & MC38 1 JIH [ s 5 il 72
R SR K, i 1T RT-qPCR SEEG K H Frit 5L
B mRNA K- S5 5 BN, AT si-NC 41, si-FDPS
2 FDPS mRNA 7KV 2 T (P<0. 01, B 1A) ,si-LSS
ZH A9 LSS mRNA 7K 2 T (P<0. 001, 5 1B) ,si-LBR
21 LBR mRNA /K- F(P<0. 01,/ 1C),si-MVK 4
) MVK mRNA 7K 3 T 9 (P<0. 01,/ 1D),si-FDFT1
40 (") FDFT1 mRNA 7K ¥ i 2 7 8 (P<0. 01, B 1E) ,
si-MSMO1 11 MSMO1 mRNA 7K-F- 2 T i (P<0. 05,
E 1F),si-SREBP2 4 ) SREBP2 mRNA 7K i 3% T
(P<0.05,K 1G),si-ACAT2 4[] ACAT2 mRNA 7Kg
# T (P<0.01, & 1H) , si-DHCR7 41 & DHCR7
mRNA 7K i 2 T I8 (P<0. 01, 18 11) , si-HMGCR 24 /%
HMGCR mRNA 7K & 3 R (P<0. 05, & 1)), #E7n iz
3R siRNA % 94 AT DUAT R4 I8 [ s ik 42 vh

AR A ) ek .
2.2 CRC e FDFT1 & ik F /AT 3 B o 4w JiL ) M1
7r @ AL

53 590 ) FE X B A b B i ads A AR il 2% A
THLZH Y b e 20 B AR A S R B AL T B W A AL, 48 h S
6 W 440 i o TL-18 L IL-6 . TNF-o 2541 48 20 M [H] 1
) mRNA 7K. &5 IR, AHER T si-NC 41, si-FDFT1
2H 1Y W2 i P TL-18 . TL-6  TNF-a ) mRNA 7K - i 3%
L H (P ¥<0.05) , £ 7 F WG 20 i 1) M1 7 1) 4 Ak (5]
2A), I H 1 R FE R BT A Tl s R W 5 [R]ET, si-FDPS
Filsi-HMGCR 41 1% L W 248 L D) 2 398 4 AH S i 45 3%, AR
K1 mRNA ZKCE A& AR 2 T (P4<0. 05,E12B.C) ;
AR B T LA o, A o3 2H Y W A L ML A A 1)
W e bR KR T B3 R IH (P ¥<0.05, B 2D~)) . DA
L ZE AT I Te 20 B IR i A 25 AR
1) 3% I8 35 5 X6 W 20 B A A A ) 7 AR s, e
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