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[Abstract] Objective: To investigate the efficacy and mechanism of berberine hydrochloride (BBH)

against lung cancer cells through the mevalonate (MVA) pathway. Method: Human lung cancer A549 cells and
mouse Lewis lung carcinoma (LLC) cells were used as research subjects. Cell proliferation and cell counting kit-
8 (CCK-8) assay were performed to detect the inhibitory effect of BBH (10, 20, 30, 40, 50 wmol-L") on the
proliferation of the two kinds of cells (48 h). Then cell scratch assay was used to explore the influence of BBH
(40 wmol-L™") on the migration of A549 and LLC cells (24, 48 h), and colony formation assay was conducted
to compare the colony formation ability of the cells under different concentrations of BBH (10, 20, 40 wmol-
L"). Moreover, the effects of BBH (40 wmol-L") on the content of acetyl-coenzyme A (A-CoA) and total
cholesterol (TC) in A549 and LLC cells were determined by kit assay. AutoDock Vina was used for the dock of
BBH and MVA pathway regulatory protein, sterol regulatory element-binding protein 2 (SREBP2). Real-time
fluorescence quantitative polymerase chain reaction (Real-time PCR) was used to observe the effects of BBH
(40 wmol-L") on the mRNA expression of nine genes related to the MVA pathway in A549 and LLC cells:
hydroxymethylglutaryl-CoA synthase 1 (HMGCS1) , hydroxymethylglutaryl-CoA Reductase (HMGCR) ,
mevalonate kinase (MVK) , phosphomevalonate kinase (PMVK ), mevalonate 5-pyrophosphate decarboxylase
(MVD) , farnesyl diphosphate synthase (FDPS) , squalene epoxidase (SQLE) , farnesyl-diphosphate
farnesyltransferase 1 (FDFT1) , and geranylgeranyl diphosphate synthase 1 (GGPS1). Western blot was
performed to clarify the effects of BBH (40 wmol-L") on the expression of three key proteins of the MVA
pathway: HMGCS1, HMGCR, and FDFTI1. The Cancer Genome Atlas (TCGA) database was searched to
analyze the relationship between HMGCS1, HMGCR, FDFTI and transcription gene SREBF2 in non-small cell
lung cancer (NSCLC). Result:
migration, and colony formation of A549 and LLC cells in the BBH group were decreased (P<0.01), while the

Compared with the conditions in the control group, the proliferation,

cell apoptosis rate was increased (P<0.01). Molecular docking showed that BBH had good binding activity with
SREBP2. In addition, the content of A-CoA and TC of the MVA pathway was reduced (P<0.01). BBH down-
regulated the mRNA expression of HMGCS1, HMGCR, MVK, PMVK, MVD, FDPS, SQLE, FDFTI, and
GGPS1 in A549 and LLC cells (P<0.01), and lowered the levels of HMGCS1, HMGCR, and FDFT1 proteins
(P<0.05, P<0.01). In NSCLC patients, HMGCS1, HMGCR, and FDFT1 were highly correlated with SREBF2
(R=0.54, R=0.57, and R=0.48). Conclusion: BBH can inhibit the proliferation, migration, and colony
formation of A549 and LLC cells and promote cell apoptosis, which may be related to the regulation of MVA
pathway by BBH binding to SREBP2.
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BBH i o 5 e Al A5 A3 ok A2, I A1 4t A Py s I i e
(TC) Wy & & fE IR 97 2 AU BE IR s b & ¥ ¢ i fE
FHHY S BBH J2 75 BE 38 i 52 0 MVA & 18 & ¥ Bt il
VR B A e R A iRIE . AWESE B 7E 4R 1T BBH
i 3 MVA I 72 1 S0 1l i 240 B 9 o 3 AL 1, o B8
U b R MVA SRR I6 T Mg S 2%
1 ##
1.1 40l AS49(5| H ATCC, 41 jii 5 CCL-185) .
LLC (5] H ATCC, 4fi ifd 5 CRL-1642) 4i il £k ¥4
A T RL KA (R U R 2 e B I ) O 2 B S I 1% &
3 TIRELEs .
1.2 {5 BBH SR (AR5 2 B AE W RN A TR A
A),CAS633-65-8) ; F12 1 72 5L (I i 78 24 ) L, 4t
5 WHO0221K191) ; DMEM & #5532 3 BG4 115
(3£ E Gibco A Al , it 5 43 51l 2 8120196 .2232589) ;
ZH R (DMSO, [ 24 4 H Ak 2= 110 A IR A
fit5-20191223) ; HH R GHEH R .0.25% K il
21 T YR 200 i 1 5 9 MR A DU ( CCK-8) 3 7 %
g R (P E s RAEYWHE ARG RA A, #5
435 072419190731 .C0201 ,C0038 . PO013J) ; B-MllL
B % 11 (B-actin) — P (3£ [# Cell Signaling 23 A , it 5
#12620) ; HMGCS1 — #T . FDFT1 — 1 ( & [H
Proteintech 23 A , 4t 5 73 %l y 17643-1-AP,13128-1-
AP) ; HMGCR —#t (U #F IE RE A I R A R A A
fit = 384588) , -t /N Bl #0 92 BR 2K 1 (1g) G- AR o
ALY (HRP) 230 % 1gG-HRP \ECL # i & Y6
(At Z R =R A R A AL #5454 SE131,
SE134.A6856) ; J# T | & ( 32 [# Biosciences 24 1] ,
it 5 AB1926A1) ; TRizol i 7 ( 3 [# F§ Bk € /R B}
Fe AL 35 10296010) 5386 5% 557 & SYBR (4
5L MEE A W BB PR WL S 43 i Dy R223-01
MR101-01/02) ; 5% B} %¢ 5% & & R & 0 5 =X 2 D
(Real-time PCR) ¥ 14X 7] & ( & [ ABclonal A A ,
#t 5 RK20429) ; TC. A-CoA ¥ il it 7 & ( 26 |
Elabscience 2\ ] , it %5 43 4| 4 E-EL-0125C . E-BC-
K109-M) .,
1.3 %% FluorChem FC3 & ¥t & Wi A% 43 Mt & 4t
(32 [H ProteinSimple /A 7] ) ; 1730R Y = 3 ¥ 4k 5 0>
HL .BD Accuri C6 %7 28 40 i A% ( 3€ [ £ R AL A8 A R
/3 Fl ) s Model 310 B = 4 fb ik % 77 4 (25 [ R ER €
TR B H ) CKX53 R 35 W s ( B A Bk 2
Wi BRZA A ) s Box998 8 i A AN (35 [ {8 15 (X 25 45 B
A7) ;qTOWER 2.0 % qPCR A6 4 (4 [ B 4 434
2% e 45 28 7)) 3 VE-186 %% % B 2R 11 % 8 BN 35 3%
. 94 .

(Western blot) B, yk 1Y ( W K e 4= ¥ &L B A R
YNEIDIS

2 Ak

2.0 UM B R ALGAC AS49 4N B 5 T F12 85 5%
e LLC 40 Ml 3% 3% T DMEM [ B 35 3% 5 9 fh 3 5
TR N 1% 5 55 2= 5 5 55 R WO 10% /9 16 28 1l
o A B R ML A 37 °C 5% CO, 15 i 15 72 46
B8 1~2 d, F5 40 K6 LAY 80% B LA B, I AE &
f9°0.25% e il T TV L 0 55 35 46 h T 1k (A 549 48
JfL 75 Ak 2 min \LLC 40 ML7H Ak 1 min) , BCH 5 00 A58
SR FRRLLOR AL . KA MRS R 2 15 mL B0
% ,1000 r-min' B0 S min, R 17em, FEE T L
TV, I 58 4 55 95 SRR R R A) 40 E  BJS  AE i
BB B 2 A BSR4 R 2 AT AR AR
2.2 CCK-8 LK AN ML 7736 % ¥ AS49 5 LLC
g M 4% Sr 4o 25 H 41, BBH 44 (10,20, 30, 40,
50 wmol-L" BBH) Il #I 2H . w9 i 4 i B ¥k 34 LA
5x10° A4 2 /100 L ¥ 5] 4% Fh 21 96 LA 19 L, ¥
FIZH A B AL 100 pL o8 4= 55 5 2k R A 3R & 6 4-F
TP AL FRAn MG BE 5, 25 (41 0 4 5 DMSO 11
Br SR LV W, BBH 21 40 O[] ik B2 9 7 7 BBH Y
B % LTS, Ak 2 B 9E 48 hols BB B LA
CCK-8 37 10 wL, F i A 55 25241 H 0% B 20 min, fif
FRAL 450 nm b A I W 5B A, SPSS 26.0 8 F it 5
24 W 1 2 B0 v BE (1C,,) o AN A7 6 R = (A —
A ) /(A i =A gy ) ¥ 100%

2.3 ARSI R D A RS K AS49 5 LLC
20 B 4 B B S AL L, 20 43 s F14H 5 BBH AL
240 it A Rk 5 90% K LA E S il B G T A Sk AR
BEAFL 5 D) A i — 8 4k, 9 PBS T Uk
2L L BRI 4 M . 25 (4L B4 & A DMSO 1
Jo i K 7% 5L, BBH 240 46 % A BBH(40 pmol-L")
(9 TG IV 85 R AR FRAA Th AR 2L R SR LB 12 h
U -SRI R T & i IR VAN Wi A A {1 S
Image J(NIH EG 5 ) il 5 R 9 22 1] (9 18 X, 1153
B A A S0 A L A A S 40 ) 6 =(BBH 419 46
ol 952 18] 11 A -BBH 41 4% sF 1] i R JR [ 1 B /(25
A1 400 4 K00 I T 1 B - 445 B i) s Ja I T 1 AR ) <
100% .,

2.4 EIETE I A I A0 MG 5 AS49 5 LLC
40 M43 F a5 1405 10,20 .40 pmol- L' BBH 41,2 #f
2 B 34 50 35 A 2 6 FL AR 19 L (1x10° A 48 ffd/mL) .
3dJAas F4E 54 DMSO (1955 3% 3, BBH 41 A
TN B Y BBH 15 97 SR . Ak R 7 dL 5
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E B FE I PBS W UE 3 K, A 0.05% 45 i L gk 1 *1 3wE3
20 min, 7 5% 40 i 4 7% 01 T8, T A R A ] R Table1 Primer sequences
i A= - R 7 B-BBH 24 V- B4 V5 80/ WH L, 51 (523 K
e " B3 ! r /bp
2= HALF B9 H0<100% :
25 WAMMANEMET 5 AseoLem i Zj zj;‘TTZCZA;sTGGGGCCGCACGGCA z‘
\  GCGTACAGGGATAGCACA 0
L0 245 4k 38 48 b, fff IS & EDTA (¥ [ il 7 16 Jf ik .
S B AL B T T A A 1 U S £ A HMGCS1 iﬁTGTCCTTTCGTGGCTCACTC 20
;  CTGCAGTCTCCAGGTCTGTC 20
4 °C ¥ 1) PBS P& % 41 Bl 2 ¥X , 1xAnnexin-binding J
buffer 98 45 H ¥ JE 9 1x10°4 4 f/mL . B2 100 L HMGCR | TTCGGTGGCCTCTAGTGAGA 20
it GATGGGAGGCCACAAAGAGG 20

W T 1.5 mL B0, il A FITC Annexin V
5 wL F1 PI 1.5 pL, % i 5% &0 15 mine AT 1x
Annexin-binding buffer 400 pwL, 5 IR &), VK Lk
N O Y K S = WD R Y I U I e v
Flow Jo V10 8% 53 Mr 54l

2.6 RNA #£ (5 Real-time PCR Il mRNA fy %
ik TRIzol ¥ #EHU A549 5 LLC 41 L i & RNA, {#f
JH 300 5 s i R & B S 5% sk S AR FR AE PCR AL
42 °CJZ i 2 min .50 °CJZ Jif 15 min .85 °CJZ Jif 5 s 15
#) cDNA. I A SYBR B & "3 ) Ak &, 40 51 5
FE DR B S S L ) BEAT BN, R ] =20 ik 4T PCR
R 295 °C 44 T WAL PE 1 min, 95 °C 44 T 48 1
20 5,60 °CE M iR K/IEA 45 5,95 °C A4 T i
1 min, R A4E Gl fh £, 36 40 D96 2R o 38 5 s il 4%
A3 BT UE VL A A S b L O 2499k 11 4% mRNA
FAXF R IR SR YRR RA A&
W, WA

2.7 Western blot &l A 3¢ 8 1 &k K20y
A549 5 LLC 41 it 85 11 57 3 48 5] 10% & F I
T e kB R B - IR TR Tk R BE I HL Uk (SDS-
PAGE) 7 & , SR J5 %% 5] 0.45 wm FL A2 5 i 98 2 0
(PVDF) I | o 5% JBE 4 W5 3] 1 h,4°C T E
B-actin (1: 1 J5 ) . HMGCS1 (1: 1 000) . HMGCR
(1:1000) .FDFT1(1:1 000)Fi ik % , f#i H TBS &
PO U AR TE bt iR (1:5 000) H % I B R
1 he fi F§ ECL A 27 & 6 WA B e iR 32 48 v B O
5% Image J I & 25 11 B 4570 19 K AL

2.8 ELISA Kl A-CoA ik Fiz Bl & 19 1l
WIAbHE A549 5 LLC 4 M. 78 B bR A i Abs o i
SRR U R (5%10° A 4 ffd/100 pL) , 37 °C I &
90 min. 7 K FL I, AR ) R AL R T
YEW 100 pL,37 °CH# F 60 min, YE % 3 . A fif§
254 TAEW 100 wL,37 °CHEH 30 min, BE% 5K,
IAJEYIE R 90 wL,37 °CHEE 15 min, i i il ALK
1EW 50 pL. BEFRIY 450 nm Zb & 4. 2260 bR v L

MVK i TGGACCTCAGCTTACCCAACA 21

Tif GACTGAAGCCTGGCCACATC 20
PMVK [-1# GGCAAGAGGAAATCCGGGAA 20
Fiif CCTCCTTGTAGGTGCTGGTG 20
MVD 1% TGAACTCCGCGTGCTCATC 19
N CGGTACTGCCTGTCAGCTTCT 21

FDPS i CTTCCTATAGCTGCAGCCATGTAC 24
Fi# GCATTGGCGTGCTCCTTCT 19

SQLE  ['J¥ CGTGCTCCTCTTGGTACCTCAT 22

T if CGGTCAAGGCGGAGATTATC 20

FDFTI # TCAGACCAGTCGCAGTTTCG 20

T CTGCGTTGCGCATTTCC 17

GGPS1 Il GGGAAGGATTCATGTAGGCATCG 23

N TGGTTCTCACTTGTTTACCTGG 22

INZFR B-actin - B TGCTGTCCCTGTATGCCTCT 20
Tiif TTTGATGTCACGCACGATTT 20

HMGCS1 Fi# CGGATCGTGAAGACATCAACTC 22
Fiif CGCCCAATGCAATCATAGGAA 21

HMGCR L iff TGTTCACCGGCAACAACAAGA 21

N CCGCGTTATCGTCAGGATGA 20
MVK 1 GGTGTGGTCGGAACTTCCC 19
T CCTTGAGCGGGTTGGAGAC 19

PMVK  Li# AAAATCCGGGAAGGACTTCGT 21
Fif AGAGCACAGATGTTACCTCCA 21
MVD |3 ATGGCCTCAGAAAAGCCTCAG 21

T TGGTCGTTTTTAGCTGGTCCT 21
FDPS [-i# GGAGGTCCTAGAGTACAATGCC 22

Fiif AAGCCTGGAGCAGTTCTACAC 21
SQLE FiiF AGTTCGCTGCCTTCTCGGATA 21

Fi% GCTCCTGTTAATGTCGTTTCTGA 23

FDFT1  E## AGAGTGGCGGTTCACTGAGA 20
T GAGAAAGGCCAATTCCCACCA 21
GGPS1  Lif TTCACAGGCATTTAATCACTGGC 23

Fif ACCACGTCGGAGCTTTGAAC 20

.95.
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2 AR B B v il R0 AS49 5 LLC 41 il 25 1 4L A
BBH 41 A-CoA Y& .

2.9 AABIRF AR TC F3h M & i
Ab 38 AS549 5 LLC 40, B bR A 25 11 4L AU K
2.5 WL, FRiEAL I ABRHE S 2.5 WL FEASAL A
FFAEAS 2.5 wLo 1) 4% FL o AR B 3K 5] 250 L,
37 °CH#E 10 min, BEFRAY 510 nm &b 52 4. 435031
FAS49 5 LLC A 2s 240 FI BBHA TC Y % 5t .
2.10 Iy FxHESEAEE ST LRSCB PDB £
JiE (https : //ww.resb.org/) "2 N 2 [F B H Y 45 5 IR AF
% 1 2(SREBP2) (PDBID: 1UKL) i % 14 3D %5 #4
PDB #% 2 304, M\ pubchem %04 5 T 2 BBH(CAS
5 633-65-8) 1 sdf 4% =X 4, I8 FH openbabel 1 14
i 17k X 4k o A AutoDockTools 1.5.6 ¥
SREBP2 % A 1 K 52 {& , BBH 1 4 li & , Discovery
Studio #f % %Z & A9 15 E O 4%, 3+ 48 FH AutoDock
Vina' " HEAT A Hz o X H2 25 5 PyMOL #R 4 #E 47 1)
WAL ; # H GEPIA (http: //gepia.cancer-pku.cn/) 53 ¥t
TCGA % #i ¢ o dE /Iy 48 Ml il #88 (NSCLC) i &
HMGCS1,HMGCR . FDFTI1 5 SREBF2 (#J 4 56 1 ,
AL R LA RIE RN, R>0 K8 IEA G .

211 Geitsadr DL ESER I E L 3R, A it
203 M 2448 ] GraphPad Prism 8.0 Mg % 14 b B . 4%
RULx £ sERo R K887 22 0 Mr ik A7 581143
Bro P<0.05K 25 BA G L,

%3 BBHX A5495 LLCHMIEBHIFM (ris,n=3)
Table 3 Effect of BBH on cells migration of A549 and LLC (x+s,n=3)

Vol. 28,No. 13
Jul. ,2022
3 &R
3.1 BBHX A549 5 LLC s s b /e 5

2= AR, AR BBH 2 2 48 h A549 5 LLC
i H, A4 5 BE ) 32 3 2 I (P<0.01) . BBH X
AS549 4l il /Y IC,, >~ 43.12 pmol- L', X} LLC 41 Jitg f)
IC,, >~ 49.89 wmol-L"', & BBH 40 pmol-L" 58 i
JE S, WAk 2,

®2 BBHX A549 5 LLCHREFEMERIFIM (x+s,n=3)
Table 2 Effect of BBH on cells activity of AS549 and
LLC (X+s,n=3)

£.5) e MR
/pmol- L A549 LLC
ZEHA 100.00+2.82 100.00+2.35
BBH 41 10 82.20+2.52% 83.03+2.26%
20 78.42+4.00% 76.24+2.31%
30 71.43+3.13% 69.32+1.96%
40 57.75+3.71% 56.60+3.60%
50 46.68+1.79% 49.49+0.88%

525 A4 eV P<0.05,2P<0.01(£ 3-% 10 [7)

3.2 BBH X A549 5 LLC 4I 8 E B 1y 525
F1 241 b3, BBH 41 (40 wmol-L") A549 5 LLC 41 fify
)9 (1) T AR A 7 R A 18 (P<0.01) , H A B[] 44K 3t
P, Ut B ZE BBH (94 T Jili i 240 A i % 66 ) 32 FHL .
U RN

Kl 95 1R i A om®

e g
415 B B A549 LLC
/pmol-L
0h 24 h 48 h 0h 24h 48h
EEE: 4.23£0.25 3.85+0.19 3.50+0.17 4.27+0.13 3.89+0.04 3.67+0.06
BBH 41 40 4.20+0.23 1.93+0.15” 1.30+0.13? 4.24+0.10 2.65+0.05> 2.31+0.04%

3.3 BBH X} A549 5 LLC 40 Jii i) 4 7% J& 1 A 1 i
P 525 (4 8, BBH 41 10 wmol-L' 45 2}
A549 5 LLC 4 Mg , 5K fig B =& 0 il 40 A 1 45 75 T2 1
HE 71 (P<0.01), H B & 25 24 57 & 1Y 34 R4 il /5 H 2
Fom ., WE 2.3k 4,
3.4 BBH X A549 40 8 5 LLC 20 A i 94 1= /E M
525 (1 40 %, BBH 41 (40 pmol-L") fE i &
A549 5 LLC W4l 1= (P<0.01). W35,
3.5 BBHXI A549 5 LLC 4l A-CoA 5 TC &&= /Y
P 525 [ 4H i, BBH 2H (40 mol- L) A LA i
FELAS49 5 LLC 41 i Hf A-CoA 5 TC 1Y & &
. 96 .

(P<0.01), W36,

3.6 BBH 5 SREBP24rFXt4%  [EBER 95 45 & R
% 1 2 (SREBP2) & MVA & 12 (1 b 7 ¥4 % &
F1*1' . BBH(CAS 633-65-8) 5 SREBP2(PDB doi:
10.2210/pdb1UKL/pdb) (454 fig Jy—-7.3 kI mol”, B
FHHARIFXEE M. WK 3 &7,

3.7 BBH X} A549 5 LLC 41 it MVA & 4% % [ 1Y
mRNA N CHEREHWNEN S5 AR,
BBH 41 A549 5 LLC 4fi g ' MVA i& & HMGCSI ,
HMGCR. MVK., PMVK, MVD, FDPS. SQLE,
FDFT1.GGPS1 mRNA %t 3 ik /K F 35 It 3 B A%,
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A549

LLC

B
WA, 254 ;B. BBHZ (4 [F)

El1 BBHX A549 5 LLC 48R 3E % 9 %M ({8 % B 55T, x40)
Fig. 1 Effect of BBH on cells migration of A549 and LLC

(inverted microscope, x40)

X SA BT E L (P<0.01), 58 3L [ HMGCSI1 .
HMGCR .FDFT1 & [ A0 % 26345 K- 24 00 5 T W, 2%

A549

LLC

A
WAL 254 ;B~D. BBH#(10,20 .40 pmol-L™")
E2 BBHX A549 5 LLC 4IRS M A MM (S ERE)
Fig. 2 Effect of BBH on colony formation ability of A549 and LLC cells (crystal violet staining)

&4 BBHX AS495 LLCHREEMMBE NI (X+s5,n=3)
Table 4 Effect of BBH on colony formation ability of A549 and
LLC cells (x+s,n=3)

SEIE B A
215 e ¥ /wmol - L
A549 LLC
25 (40 21847 205+11
BBH 41 10 170+5% 163+5%
20 65+6% 84+5%
40 2243% 25+2%

%5 BBHI AS495 LLCHMAT MM (Xxs,n=3)
Table 5  Effect of BBH on apoptosis of A549 and LLC

cells (x£s,n=3)

- e 7 BT %
/pmol-L"! A549 LLC
ISk 0.15+0.05 1.65+0.22
BBH #1 40 0.70+0.13% 2.83+0.35%

5 81T
#10. K 4,
3.8 NSCLC ## #" HMGCS1 ,HMGCR .,FDFT1 5
SREBF2 Yy AH L 43 Hr 3 ok B0 P42 4, o o T
1E NSCLC # % # HMGCS1 . HMGCR .FDFT1 % [A
5 SREBP2 [ %% 55 3 P SREBF2 HL A7 # 5i 1) A1 56
(R=0.54 .R=0.57 .R=0.48) .
3.9 BBH i if MVA & £2 5% Il NSCLC 1 I 2 #IL il
AT Sk RN AR R AR & Sk ROR
z/\iﬁ,ﬁéﬁﬁ%i@ﬁfm%ﬂf’ﬁﬁﬁ,%@%ﬁ%%@%
o WS,

2 Y (P<0.05, P<0.01) . U % 7-
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%6 BBHITAS495 LLCHIH A-CoA 5 TCEEBMMM (X+5,n=3)
Table 6 Effect of BBH on A-CoA and TC content in A549 and LLC cells (x£s,n=3)
A-CoA/ng/1x 10"/ 44 Jifs TC/wmol/1x10° 4™ 41l g
4157 e ¥ /wmol - L'
A549 LLC A549 LLC
S 9.54+0.21 9.33+0.04 1.53+0.04 1.39£0.01
BBH 41 40 6.93+0.18% 7.12+0.07” 1.13+0.05% 1.00+0.02%
’ré /
AR n
7S
E3 BBHLS5SREBP2H FXH#EIDTRE
Fig. 3 3D schematic diagram of BBH and SREBP2 molecular docking
%7 BBH3 AS49 4 MVA & Z X mRNA BT RIEMZM (x+5,n=3)
Table 7 Effect of BBH on mRNA of MVA pathway genes in A549 cells (x+s,n=3)
. A549
. b33 .

/wmol*L™ gMGCS1  HMGCR MVK PMVK MVD FDPS SQLE FDFT1 GGPS1
=Kl 1.00£0.01  1.00+0.01  1.00£0.02  1.00+0.01  1.00£0.01  1.00£0.02  1.00+0.01  1.00£0.01  1.00+0.01
BBH 41 40 0.84+0.02% 0.84+0.012 0.74+0.01*  0.38+0.03>  0.56+0.05  0.70+0.04*  0.80+0.01> 0.42+0.01> 0.51+0.01%

%8 BBHZX LLC 42 MVA #1246 % mRNA X REA M (x+s5,n=3)
Table 8 Effect of BBH on mRNA of MVA pathway genes in LLC cells (x+s5,n=3)
e LLC
2 3] B

/wmol*L™ gMGCS1  HMGCR MVK PMVK MVD FDPS SQLE FDFT1 GGPS1
S 1.00£0.01  1.00£0.01  1.00+0.01 1.00£0.01  1.00£0.02  1.00£0.01 1.00£0.01  1.00£0.02  1.00£0.01
BBH 24 40 0.84:0.02% 0.84£0.02% 0.74£0.05”  0.38+0.02>  0.56+0.04>  0.70+0.03%  0.80£0.02%  0.42£0.06° 0.51£0.03%

&9 BBHX AS49MMIMVAREZEXBEAKIZIM (x+s,n=3)
Table 9 Effect of BBH on key proteins of MVA pathway in A549

cells (x+5,n=3)

%10 BBHX LLCHMMVARZEXBEARIHI (X+s5,n=3)
Table 10 Effect of BBH on key proteins of MVA pathway in LLC

cells (x+5,n=3)

- A549 - LLC
151 /ufﬁﬂl HMGCS1 HMGCR FDFTI R /uﬁfrl HMGCS1 HMGCR FDFTI
/B-actin /B-actin /B-actin /B-actin /B-actin /B-actin
25 4 1.000.02 1.00+0.05 1.000.02 L=k 1.00+0.02 1.00+0.03 1.00+0.01
BBH 41 40 0.88+0.08"  0.88+0.08"  0.64+0.09” BBH 4 40 0.88+0.11V  0.90+0.13"  0.55+0.11%
4 Tig BBH 1F FH Al il 983 40 A %) 1 38 S A — 2 0

AR ST E T 40 pmol- L 1k R BBH Al LA
555 0 ) i 9 AN AS49 5 LLC YA 5%, B
16 10 pwmol- L™ Y ¥ B R 5t 68t 2 52 1) 15 b 48 i 19
LEVE Y L BE 77 5 9 s 6 B 40 wmol- L' 4525 BBH
AL F AS49 5 LLC i M i P8 T- , ik s 45 R 5

. 98 .

A-CoA 5 TC & &t iy K il 25 2 3R W], BBH 45 24 7 LA
o AR il 968 20 i N MVA S8 AR = 0 & i . X2
5 R MVA & 12 0 ¢ 8 58 I E A7 8 T, 9 43 B ¢
3L [ HMGCS1 . HMGCR 5 FDFT1 & H /K -, 8¢
AR LW, 525 HA R, BBH 41 7T LAFE K MVA
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-
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FDFT] | M @—

HMGCR 98 kDa

48 kDa
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G GNP /13 kD2

LLC HMGCS1

T e

57 kDa

HMGCR

S—— wss—— 98 kDa

FDFT] g g 3 (Da

-- 43kDa

A B
El 4 BBHX A5495 LLC 48 MVA R ZXEERARIEBIK
Fig. 4 Electrophoresis of BBH on key proteins of MVA pathway
in A549 and LLC cells

AR mRNA K 5 8 PR 8 1R R IR K
HMGCS1 ] ¢ HE 1A &1 Je8 20 M 25 K DL KA Py e e 1
fili ¥ %%, & MVA i 78 0 — A W 76 98 37 15 8.
HMGCS1 7K -5 18 14 98 0 FB 5 10 6 A A7 R, B
ik HMGCS1 1 7K SF Al L1 il 40 i iy 2R o2
HMGCR & MVA i 12 5 8 2 09 FR 3 5 K, §2 1)
HMGCR U 8 i 22 k98 AiE 16 97 B R 7E 1R 97 R w5
FDFT1 5 TC /%4 iU % V1A G, HL 76 9 20 A0 34 7
1228 DA B AR i o g B b i B EEAE L B IR FDFTL
{4 7K - BE 52 i) IR 1 B A A= p . R W] BBH il i
F2 0 MVA & 12 1 3E 17 & $8 B It 98 78, 3 2 25 51

p-actin

MVA

[i] BBH 5 MVA i& 4% () I i 8 4% % (1 SREBP2 f5 %5
KOAF i %k #2 0 MEAH — 8. 7E NSCLC | &
HMGSS1 . HMGCR .FDFT1 5 SREBF2 H- 47 & Ji£ #H
Kk, X oy b 24 s R ) SREBP2 3/ #5 MVA i
P AE G IR 1 3R 97 Il 9 4t — Fh T BB . BE B XS
MVA &4 5 T i FEABF ST, B 2 42 3R 97 il i
S — A ISR . B AT, BT MVA i 42 B i
Jed 119 245 P AR i HG A 0 8 R K BORT 43 $T HMGCR |
Pt FDPS FIHT SREBP2 — K&, 1if W Ff L 7T 25 24
Y5 e R R 2 25 W AR SR T SREBP2 (1 411
il 380 SR BT 43 kg 3 SR R £ microRNA FlK
R . CA MR R, KR 20 % 35 1k ]
L)L # 5] SREBP2, 410 il MVA & 42 B A it 32 38 ik — 25
5T I e 20 P FY) T IR R AL B KB R L e
i 28 5% SREBP2 1 53 1 14 41 ol JIE [ 5z A6, 353 A 7
AR 5 S 4 R B AR e R A0 R 9T
EFR™ . AWFSEIEW T BBH 5 SREBP2 #H 45 4 fig
% R 5 MIVA 38 12 300 o) I g 400 B 04 A K 5 B, &
B SREBP2 & v 25 BL{R I % MVA i 72 1) 25 224 1,
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Fig. 5 Regulation mechanism diagram of BBH influencing NSCLC through MVA pathway
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