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Brucine Inhibits the Proliferation of Human Lung Cancer Cell Line PC-9
via Arresting Cell Cycle
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[ Abstract ] Background and objective It has been proven that Cyclin D1 and Cyclin E are the important positive
regulators of cell cycle, they are closely related to the tumor proliferation. The aim of this study is to explore the relationship
between Brucine and the proliferation in human lung cancer cell line PC-9, and the effect of it on the expression of Cyclin D1
and Cyclin E. Methods PC-9 cells were divided to 4 groups: the normal control group, the DMSO control group (2%o), the
150 uM Brucine group, and the 300 uM Brucine group. The proliferation rate of PC-9 cells was determined by The CellTiter-
Glo Luminescent Cell Viability Assay and Colony Formation assay. The change of cell cycle was detected by Flow cytome try.
Expressions of cell cycle regulators Cyclin D1, Cyclin E mRNA were determined by qRT-PCR. Protein expression of cell cycle
regulators Cyclin D1, Cyclin E were determined by Western blot. Results Compared with the control, Brucine remarkably in-
hibited the proliferation of PC-9 cells in a dose- and time-dependent manner (P<0.01); Flow cytome try showed that Brucine
blocked the cell cycle of PC-9 cells at G,/G,, and the differences were statistically significant (P<0.01); qRT-PCR showed that
the expression of Cyclin D1, Cyclin E mRNA were down-regulated; Western blot showed that the protein expression of Cyclin
D1, Cyclin E were down-regulated. Conclusion Brucine can inhibit the proliferation of human lung cancer cell line PC-9
mainly by blocking the cell cycle at G,/ G, via down-regulating the expression of Cyclin D1, Cyclin E.
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5YEGFRIEZE J8 3 JokA5 2 A% B 5t i B8 1] ol 351 S BB 97
R, SAEAARRAR AR, AT NIRRT
AR TR P 22— (30, DRIk 3SR (R 245 W3 9 it A T el
A B PUE RARIU AT,

MEBEAA R, SR8 DEREY 5k
B R B i B -, R IR K A, T
T A R B Im RIG YT o H F AR LT

(Strychnine ) . X FH& ( Brucine ) S50 LE MIHLS)
VTAEA T Z2 R 1O Y b 24 FRLA BV R UG I S AR Y I
G0 SRR AN ST, FRF IR 22 B0 e A0 A BH S T
Ve, JF BLvb Je 3 Z R mg e AL, (E2A ¢
Eh R BR00T T EGFRIEE AU it 40 MU P C-9 ¥ A/ FH S LT g
HIALEL, ERTEAR DLHGE . IASESY LLEGFRZ A% R Jifi
FRAIEPC-O IR 5, WS Tk T-HIOXT PC-o 2 Ly K
HMERT.

1 MR57E

1.1 PFAL?H Brucinelly E%%Sigma, FﬁDMSO?ﬁﬁ’%Brucine
B 150 mM, -20 “CI=AF 5l (koL ) o A 20
AR P C-9 Hy b 5T A= fiv Bl 22 WF 58 T R RS2 56 5 BN
RPMI-164085 F= W /N 1L 1 H 22 [ GIBCOA vl 5
Annexin V-FITC/PIZ L8 T4 I 307 4500 F 3 [E Sigma A
Fl; CellTiter-GloM4 FH 35 [EPromega/A 1l ; Trizol E\RNA$E
B B Invitrogen /s Al s Wi st & . PCRIAHI &
W A KEFEAEY (TaKaRa) /A )5 RT? SYBR® Green gPCR
Mastermix4 [ 35 [E|SABiosciencesZ> il ; Rabbit anti-Cyclin
D1, Rabbit anti-Cyclin EIyJ § 5% [ Cell Signaling Technology
sl ZH A 3L Sigmald vl

1.2 Jiik

1.2.1 CellTiter-GloA& 5 ( The CellTiter-Glo Luminescent
Cell Viability Assay ) Fill 475 5 BOO B4R K40,
BRIRWATH M Sx 10*/mLIY LA, FEfL100 pLEeRh
TFoofLtiH, AHMEIGRE S 5 i 45415350 A 100 uL
4 Brucine 800 uM. 400 uM. 200 pM, 100 uM. O y.MEl‘J
164085779, FRHSAFATSL, R BEAN T 25 ) I %
HEFL (XFHR) , SR DMSOM X #E L ( DMSO )
Mz AR AL, Bl 4k2ehiSR24 hy 48 h, 72 he R
SESAT, AFFLINA100 uL CellTiter-Glo ( #2724 h 4 °Cfi#t
), TIRGIERED10 min, HIE§HR{UTE Luminescent
RO AIAALAOLEE (A) |, = FIX A%,
P LA BT AN B R B A A A8 R

[ A3 2B ( concentration of 50% inhibition,
IC,,) {H.

BN ( inhibitory rate, IR/% ) = (XFBEZHA-5E
KrAHA) /X HEZHAX100%.
1.2.2 A P SEES ( Colony formation assay ) Al 4
M s ETE IRE 1 O E K manie, MiLEHEG 9
AT BE=AL, AiEssoof /fLiEfh Feflid . 24 h
J& A %5 Brucine 150, 300 uMFAY 164055553, [RIATi% 25

Xt BRZH FIDMSOXT HR 2, 254 T 148 him, Hl NIy
YRGS, dRSEERT 4, F2%ss i, FHms
it

1.2.3 PIYL (RGN 20 A SR IH  WSCAR o B2 B b B2 4

A MPBSTE2IK, 7 i, FTHIA70% il 45 i B
MR, 4 °CHEI%E . 24 hJFES.G, 37 FiE, PBSIEDE2
X, 100 yL RNase A 37 °C/K¥#i30 min; FF/IIAS uL PIYL €,
B2), 4 °CHEE30 min, FH200 H JE JEE MR I8 5 5173
AL . SRR I Flow]o7.6. 14 T20 8, it ih
G,/G WA 4 L]

1.2.4 RNAMFEEL, [t . SERT 26 i PCR il
FH Trizolial 1 £ £ B0 B AL 20 40 fE RN A, i
Bio—RadE/‘]iScript cDNA Synthesis Kitd il 5 RN A
WAT B s o BB 3 wLAE M, FHSYBR
Premix Ex Taq IIAF| £ ( TaKaRaZAH] ) #47qRT-PCR
K, DAGAPDHAWZ, KT (5-37)
(bt A Bl 2 w58 B A Pyl b P 5 80 ) @ Cyelin
D1(human) Forward: CCGTCCATGCGGAAGAT;

Reverse: ATGGCCAGCGGGAAGAC. Cyclin E(human)
Forward: ACCAGTTTGCGTATGTG; Reverse:

TGTGGGTCTGTATGTTGTG, GAPDH (human) Forward:

TGACAACTTTGGTATYCGTGGAAGG; Reverse:

AGGCAGGGATGATGTTCTGGAGAG., i ik FH3%&
fL, “RJH7500Fast Real-Time PCR Systemi/Ff fR, S5 )i 2%
1R A 1E9S °C 2 min; PCREZJN9S °C 10's; 60 °C 15 s,

40MIEFR . IR E . Melt curve: 65.0 °C-95.0 °C,

increment 0.5 °C for 0.05 min+plate read. $%& #2249 144 H
2 FE AT Rk

1.2.5 Western blotf il FHZfARRALHI AN, DIEE A
BB SO VESDS-PAGEHLIK G 56 16, B InA—4T ($iL
IR PR E M1:800 ) , 4 °Cid ¢, TBSTHEMR4 WK, HFIK
10 min; A ZHL (HUAF R E #1:5,000) , TBSTUE
4%, K10 min; 12 TEEECLIL2E A I (AWK:B
W=1:1) 3 min, B, FWEEAT TR G E
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%= 1 FREIREBrucineF#PC-9 CellTiter-GloZE R

Tab 1 CellTiter-Glo results of defferent concerntration of Brucine inhibiting PC-9

Group Brucine concentration (uM)
0 (Control) 0 (DMSO) 100 200 400 800

24h A 0.41£0.01 0.40%0.02 0.36%0.01" 0.30%0.02 0.25+0.01" 0.15+0.02"
IR/% 2 13 26 40 63

48h A 0.54%0.02 0.53%£0.01 0.36£0.03" 0.26%0.01" 0.16£0.03" 0.06%0.01
IR/% 2 33 52 69 89

72h A 0.82£0.01 0.81£0.02 0.431+0.02" 0.28+0.03" 0.16+0.02" 0.04+0.02"
IR/% 1 48 66 80 96

IR: inhibitory rate. * : P<0.05 vs control.

TP, JEHBES min-10min, PEH . W (J3) qRT-PCREGIIZ SRR : 53 R4,

1.2.6 Ziit2fJrih SEB R HISPSS 19.05 FiE4 745 #r
PIMean+SDF/R, #KiKifEa=0.05, LiP<0.05 2 RA S
T2rE L

2 #R

2.1 BrucinefJiilPC-o4i iy A4 (1) mFR1IATAHL

PC-94H B A [ ¢ BE A BrucineZb ¥H24 h, 48 h. 72 hJm,

LIS 7 BE A AR VAR B 0% T e LA R AR PR s ] ) 424 17
WIEAR, Brucine X HIG MG/ MR, HI0H Y
TR EE 5 1 FH A v B RIS ) I E A OG . P24 20 5 % RE 4 AH
o, 2S5 #= L (P<0.01) , HDMSOZ 5%
HAHLEP>0.05, FHEHZ R F24 h, 48 h, 72 hiWIC,
I3 BINS55.3 UM, 251.5 uM, 136.6 uM.

2.2 Brucine X il 40 P C-94E 75T AAE 1A (1&1)
B PC-9AN I 43 ) T 148 h)m, Bk 2y Myl ks 5%
JL, HREEREIRT d, F29%Zh iR, TR0 TR E
12200 ym Y FERERL, S5 R XTRRZH . DMSO4. 150
uM BrucineZ] . 300 uM BrucineZH A X} v B IE B0 51 «

1.00+0.03, 0.99+0.02, 0.42+0.02, 0.12+0.02, FHZ4ZH 5%
M, ZRWASITHEE L (P<0.01) , {HDMSO4]
55 XF R4 A HP>0.05

2.3 BrucineXf i U MPC-9 W2 (&2 ) XFHEZ |

DMSOZ . 150 uM BrucineZl . 300 uM BrucineZ4bF 4l
WG, /G Br di 4L He ) 3500 0 - 56.8240.59 56.02+
0.50, 61.09+0.25, 70.31+0.55. FZJAIS5XTRE4IMLL, 2

0

S GEE L (P<0.01) , {HDMSOZ 55 %} BRZH4H
P>0.05, Z5HRFK M Brucine BEHF IS 7 1L 7 rh AU PC-94H i FH
iTG,/G .

2.4 BrucineXPC-94fifiCyclin D1, Cyclin E mRNAK A1

HRERN

DMSO4]. 150 uM BrucineZ4] . 300 uM Brucine4] H'Cyclin
D1. Cyclin EFJAHXTRIKST A0 0.99+0.01, 0.99+0.01;
0.39%0.14, 0.27+0.02; 0.26+0.13, 0.11+0.00, BRDMSO#4L
5% BRI AR FP>0.05 2 8k, HAR 2G4 5 % BT AR 1L,
ZEMAG2EE L (P<0.01) o LU ESEREHBrucine
FE B I T 9 200 7 S5 3 AH SG BE TR Cyelin D1, Cyclin E
mRNARJFRIL, HEEE LGP &, LR A
N .

2.5 Western blothaill 455 ([&14) 3 Bl AE & % BR A 4d
PRALANNE, $RBCEEE T, AR A G Cyclin D1,
Cyclin EEE 11K IE. 45 R W/R, B Brucinefk i (1Y
. AU Cyclin D1, Cyclin EE 115K T
BEHTFEAR

3 g

FOERTEIESS, MR i & A FUR e — D 2 R
WA A RET), P R R IR Rk S, (HH
IR LRI R AL S PRI ZE AL . A A2 B
BB AR 2 ML Ao 23 2R AR RS A B AR TR A 20 R A
W MR AR ARG A S IR A, G/
G, S, G,/MISE3A YA RESE M — U 20 L P 184
PEFE, AR RE BB IX 435 b i — B 22 3 1 25 W # Ak
A Ji 6 240 B B B A A o) E T R B0 A i
WA T EEAA A E R (Cydin) | 40 HIE
PRI R R ( cyclin dependent kinase, CDK) . 4 )58y
AR B ( cyclin-dependent kinase inhibitors,
CKI) , HACDIZEIZIIE ML %L, Cyclinkf CDKAY
WEEEAER, T'T:Cyclin/%ﬁu dr, DL Cyclin DI L HiIR
Ao HOWZRM R0 G PR A SR —AN 5 E R4 1

HRERN
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Colony formation rate (of control)

Control DMSO 150 300

Brucine (uM)
C D

B 1 D% FHiGAMEAmKPC-95FERZRK. A: XHR;B:DMSO; C:150 uM;D:300 uM. S53THRALLE:, **: P<0.01,
Fig 1 Brucine inhibited the colony formation of human lung cancer cell line PC-9. A: control; B: DMSO; C: 150 uM; D: 300 M. Compared with
control, **: P<0.01.
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& 0 EBLELER, ** 1 P<0.01,

Control DMSO 150 300 Fig 2 Brucine blocked the cell cycle at G,/G, in human lung cancer cell line PC-9. A: control; B:
DMSO; C: 150 uM; D: 300 M. Compared with control, **: P<0.01.
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1.2
1.0
0.8

0.6 *%
*% Cyclin D1

0.4 ** CyclinE

02 *%

Relative mRNA expression

0.0

Control DMSO 150 300

Brucine (uM)

Control DMSO 150 300 (uM)

Cyclin D1 41 kDa

CyclinE

47 kDa

GADPH 35kDa

B 3 DHFH TAMESREKPC-9BHAMEAXERECyclin D1, Cyclin E
MRNARIL, 53RBLALER, ** 1 P<0.01,

Fig 3 Expression of cell cycle regulators Cyclin D1, Cyclin E mRNA
were down-regulated in human lung cancer cell line PC-9 by Brucine.
Compared with control, **: P<0.01.

1.2
£
2 10
o
o
s 0.8
5 Control
g 06 DMSO
s 150 uM
3 04 #% ** 300 uM
2
% 0.2 *¥ *%
o

0.0

GADPH Cyclin D1 CyclinE

4 Brucine T iEAGEE A AR PC- 9B HItEXEE Cyclin D1. Cyclin EEARIL. SXTRRALLE, **:P<0.01,
Fig 4 Protein expressions of cell cycle regulators Cyclin D1, Cyclin E were down-regulated in human lung cancer cell line PC-9 by Brucine. Compared

with control, **: P<0.01.

i ) 0% CDRAB{CDK6EAE T, {2 DNAG B, i 2H
JRSEFE RO, TR A v, e ) A0 S e
G WIHE A SR E B 7 N Cyclin E, #5258, (41
JEL PR 4 Cyclin ERPTARE M AL TG W1, Ui B4
HEASHITT % Cyclin ER 2 5. H5CDR2454, e
LG, /SHR ST EASH . W Cyclin B4 U sk %
fiftddi /b, B Cyclin D13 BEFA M40 A I G /S 4t
4%, K BRI, R R A . B,
5 3 BEL i i e 240 e ) J1 0 0 R 8 LR — AT R T
Il

H AT EL & B 22 38 1o BEL 7 240 it ) 300 i 3 Pt 1
TR 254, (B B 2 1 8 A B T A 22 B R R
X L A g 2 PR R T AR R g
JEHXFEGFRIE A R filides, O X 2R by 7 2547 A= Tif
2y, BIMEER RIS b TR EGFREAERIHE SRS
RTS8 45 i R JE 3 % 3 A —1or

EGFRZEZE TN, [K 48— FP i EGFRIE AL T i i 4
Jitl H 2 TR He 2 i 25 2 o BT 9E AR,
24 B Brucine KA L vz B R AR A gk AN, RN
SLIG 3 M Brucine AT B 6 /N B AJRE . PR EIE L il
FEAE A RSP SIS & BRI A I K S 62 F1 ' 9
C85. HL60. JHSMMC-7721, Hep-G2 ] #f H E #:41
Wl T3P 2= A i 1 A 5 AR 1) i W A
FHRWA G, 18 24057 25T 250 007 A 5 HA A Bl
WS RGAFYIKRFR, i G 55 24K M Brucine AN
ANCHRRIER G A RS, 1 HAE S A AT 259
G o g I S T B 5 e se DI RE R AVE AT . B8 Brucine
HBLIE RT3z, {BX T EGFRZEAS R Jifi Ja 244 At i) F
FEARIE— A AR AL, LA 5T LLEGFRSE AR Y fifi
FEAAMIPC-9 R ¥E AN, A FE X PC-O 4 M3 58 Y 52
Sl 2 Cell Titer-Glo A& I FIP-AR v BT B S g WS T
Brucine X PC-9O4Hitt fry B s kI VE T, 45 5 F2 B Brucine A
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VLR J32 AT )RS i A T PC-o AR M Y 18 57 . Hhy T
PRI Brucine X TP C-94H MUl 7 #1 A FH A BLHI, T AT
I PIYAZ R A A M A B M 4 . 4R B S X
AL, Brucinemumgﬁgﬁﬁ‘@H‘JTEPC-%HH@I‘E%’EGI
W, X AFEASIERIEASH], T T DNARYE AL,
Jf HAE300 uM BrucinefE N &AW AR T4, X %R
W Brucine 7t T BN A G SWIRHLA 5 P BEA A IR T,
I ARG . e — 2B BF S Brucine [H AT PC-9
2 B R 1 20T qRT-PCR. Western blotiE#
WY Brucine X PC-9 41 g J& B AH X HE K] Cyclin D1, Cyclin E
e S e R FRIK ISR, S5 R B, Bl Brucineifk
LR, Cyclin D1, Cyclin E mRNA K R IB K4
K. ﬁﬁ%BrucineﬂﬁE%ﬁﬁTﬂﬁC}rclin D1, Cydlin ETE
EGFRZE 72 Ui P C-9 4 il v e 53¢ S /K1 Rk B
HPC-OANNE TG,/ G, XU [ Fiof A DRI R 5 1) £ B S AIE
T CyclinD1, Cyclin EfE SEANIE A BIG FISHAMHERE . 25 |
ik, AT LR A Brucine AR YT EGFRIEAE i 1)
B S BRI

2 % XM
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