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ABSTRACT Objective: To study the effect of Kaempferol on the proliferation of human alveolar adenocarcinoma cell line A549.
Methods: A549 cells was treated with different concentrations of Kaempferol(0, 5, 10, 20, 50 pg-mL"). MTT assay and plate cloning ex-
periments were contributed to study the effect of Kaempferol on the cell proliferation. The nucleolus transcription level was detected by
real-time polymerase reaction experiment. Western blot was performed to detect the phosphorylation of upstream binding factor (UBF)
protein. Results: MTT assay and plate cloning experiments showed that Kaempferol significantly decreased the viability of A549 cells in
a dose dependent manner. Moreover, Keampferol down-regulated the level of nucleolus transcription, declined the phosphorylated UBF
protein level. Conclusions: Keampferol could inhibit the proliferation of A549 cells, which might be related to the down-regulation of
pre-rRNA and p-UBF protein level.
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T R ((DNA) TR 18 A% 0 AR 2 0 % 7 B2 (kRNA) 1) 3 2 i 5 K]
F, B ERILE X% UBF(p-UBF)2: 5 rDNA (1% 5% 185 .5.8S
1 28S BMEAAZML IR BB AT 2 , 38 A Al rDNA %%
SEIEPERARIC T, AT SRR I ZR B WA SN 3 B/
AN ER AN R AS49 355E K p-UBF R3K 520 , LU i
LLIZE BB eIV P S HATL 4R L S I A4
1 MBR Tk
L1 FERRHRF A

NFE /IS0 BT 20 i 2R AS49 I ST Rk I i 4 i A=
WIS T AN 5 LU 2R S g BTRE T A ®], A DMSO Fil
B 100 mg-mL! B, BOGCIRTET 20 ‘CUKAH. 4HMaI% =5
(RPMI 1640, Gibco) WK T35 Thermo Fisher Scientific /2],
JiG 4= 1fiL 75 W8 3K T+ 56 [5] Life Technologies 24 ) ; S i # 5i & UBF
LRI F Abcam 23w ; G S FLRE p-UBF HL{RI K T Santa
Cruz A5 [ 5% 580 65 H 4% TaKaRa 20655 #8820 0L
SET 36 [E Beckmann /A H], 401G FRAENE SE T 3¢ E Thermo 2%
], Jmf g it RCR {UIASE T35 Life Technologies 24 H4
1.2 #pmiEsr

A549 HHHERSMNESE T RPMI 1640 8557 5 (5F 10 %G
WREER G4 MH)IFET 37 CHAE 5% CO, [HiR B T4 L
It R rh, W EELH AL AT 0.05 %fER(7% A 0.02 % EDTA, %55
Jy PBS)iH L.
1.3 dpnSEiReg
1.3.1 Mz abE  IOEUERBIN AS49 41T ik)S
700 rpm B5.0> 5 min, Bl R R, I A mBRITEOb 4L
FL 5% 10° A4l 96 FLb, BT 37 'C 5% CO, fElIEF4H
TSR LA 100 L ) RPMI 1640 353758 fE UM BE f5
We R, IS AN TR v B A R (0.5.10.,20,50, 100,200
pg-mL YL ZEM Y RPMI 1640 $53%55, &AL 90 wL, &4 4~
17, 8F 37 C .5 % CO, fHiR R4 P 4557 24 48 A1 72h, 11
ZEM REOAR FE S 100 mg-mLY, 555y DMSO, s it 7E -20
CrkFE%H.
132 MEMEMTIDEN  AS49 402y 5537 24 48,72 h
i AR, F PBS RRAR IR BRI B4R B LU ZE W, A
445 MTT(0.5 mg/mL)[¥) RPMI 1640 K353, Forf MTT Rl
FER 5 mg-mL! 357 PBS, #EGAKRE -20 CYkAE, 45 H.
AMTT #5)5, BT 37 'C .5 % CO, [EIRE IR h 14 3% 4
h, W L BEFR 5L, JF 1 PBS 2252k 4ii g , /LM A DMSO 100
pL, %% 10 min, B BEFR R 490 nm i KAk i R 5 B (A)
o FRANTF AR, SR 20 AT S0 T A B A A E e 5 25
MR AL

e o I AL 1009

1.4 FHRFEREIRE

BB K I A549 43 45 , 700 tpm B0 5 min,
B IR R T kOB, AL 2% 10° A h bl
6 fLik,, WCE T 37 T .5 % CO, [HilkFF4 T35 5%. dufGRE
J& W R EESR L IS R TR BE A B2 (0.5.,10,20.,50 100 pg-
mL) I ZE Y RPMI 1640 355558, 4541 1 mL, Jjt & T 37 'C .5

% CO, fHIRIE IR P I IR . W3R 2 6 K, W e 37 5, ] PBS
THBE 3K, 4 %Z R WP EEEE 15 min, f] PBS {E¥E 3 I, &5 M
GIMSA Gy g (% 15 min, BZEKNEUE 3 U, BT R W85
A,
1.5 SERTEE RT-PCR

OB KRR A0 M AP 21 6 FLAR, il e TR SR AR B
It o TRAMIGRERS , W 15 FR 88 I B R RV EE AR EE (0,510,
50,100 pg-mL") 111Z5MH) 1) RPMI 1640 15555, 1535 24 h, []
Trizol YA 42BN E mRNA, 1% 5% 53k #F cDNA, Jf] 2x SYBR
Green qPCR master mix (High ROX; Biotool)ifl¥] &t 7 Q-PCR
SEH BRERD 3 AT, SR D B IR R G B AT, BT
M5 1.

* 1 EE PCRHI5|¥F7!
Table 1 Primer sequences of Q-PCR

Primer sequences(5'-3")

Pre-rRNA-F GAACGGTGGTGTGTCGTTC

Pre-rRNA-R GCGTCTCGTCTCGTCTCACT
B-actin-F ATCGTCCACCGCAAATGCTTCTA
B-actin-R AGCCATGCCAATCTCATCTTGTT

1.6 ¥ ENsTrAe il
161 HMEAHROKE  BOTEAE KN AS49 4 TH
A5, 700 tpm B0 5 min iR SR E A I A BRI BT
B, AL 2% 100 RS 6 fLAR, CE T 37 'C .5 % CO, fHiR
FEFA TR . AMINGRESS  BERRIG IR A B AN TR e B 3
(0.5.10.20.,50 pg-mLYILZEM 1) RPMI 1640 55558 #2515,
JCE T 37 °C 5 % CO, fHIRIEFRA G55 24 h J5, H PBS ¥
V=, RBRER A B ILZE T, IR A 200 WL A b R A0
FHAN M ESCEEAE 5, 5000 rpm 2.0 5 min, BT 2B 25058
o, BCA L s 115, 100°CLb 3 )y 15 min, 3175 09 2 A
F 20 CUkAH , #H .
1.62 RZENE  RBEFFUAE AN, HEIC10 %755
MEHATE IR, B HAE B 35 wg, BEATIE R LUK, MR 4
JEHLR A 80 V, A B IEHUE R 120 V., HITKES RS , 1%/ PVDF
HEAE DRI S5 T SEATHE RS B 330 mA, B[] 90 min, % R4,
HA VI BRYE , H 5 Y% IE D #E 17 = iR 241 2 h, PB-
ST V&M 3 W, 4 CHMT —PIE IR B R E T
PVDF J7E % i T i€ K _BiE Uk 3 ¥k, 4K 10 min, % &7
BPU 1 h,PBST {EPE 3 ¥k, AKX 10 min, %5 2%, PBST
VEVE 3 R, ECL Ab 3 5 78 I 2 iR Bkl , B A i Ao
1.7 Gt a0

S #E % F GraphPad Prism 6.0 £ Imagel % {4347 4b
B SRR L x2 s BN SRR 27 224041, A P<0.
05 Jy2EF BA IR L.

2 &R

2.1 FEREE \LZEE bR AS549 40 AR B B 1810 EL AR 4K B 2201

AbFE 24 h B, 20 A K EL A2 3 B 25 R (P<0.0001) ; &b H
48 h B} ,20 pg-mL! ¥ BT 9 40 i A A7 AR T 50 % (P<0.
0001);72 h B}, 10 pg-mL" ¥ BF N B4 AE 7R RALTF 50 %, 5
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WP INZR I AR BN AR AR A7 R AT 10 %7247 (P<0.0001), Ak
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Fig.1 MTT results of A549 treated in different times (A: cultured in 24 h; B: cultured in 48 h; C: cultured in 72 h)

*: P<0.05 compared with the control
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Fig.2 Results of plate cloning experiments in A549(ug-mL",1 x )
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Fig.3 Results of plate cloning experiments in A549(ug-mL",1 x )

2.2 IR rDNA HREI S0

W 4 FFas, 1l Z5W 4L B 24 h (P<0.0001, F=415.5, R
square=0.9936) 41 48 h(P<0.0001) H FLIE LA VE FHROR « [F]— At
(EJ AL T, B 2590 S I 380, pre-DNA (13835 B F#AIK , 268
LLZEEY ] LABEAIC AS49 AAE A% 54 K AR ST 3L,
48 h 551 T 11 pre-DNA ikttt 24 h &4 F b EAH 12
SETGI# 7 L (P>0.05),
2.3 WEm% UBF EAREHIZM

e 4 FioR, INZEE AL EE 48 h fY45 R 24 h ML, FF R
R RAFRIRTTR 225 MOR T RiHe TR IR 2543 %+ UBF &
HFGEMREN . B 5 B AREKE 273 24 h, B 1L ZE

Pk B 9 384 0, UBF A p-UBF (2 FUKCES A T M3, i
H p-UBF TFERYTENIA . £ Image) #E4THAL)S (B 6) 8K,
£ 24 h N, p-UBF 25 [ 522 S04 BH 5 1) 70 35007 (P<0.0001) . 4%
Y25 B 2 T 10 pg-mL [, 21 UBF 23 E— & W)
FI AL (P<0.0001).,
3 e

It 98 2 B UL . X e R R A i S B ™ B M IR
ey A B N (BT F G NN A NG R Y S A O S g v
R RE XS . BT REETT FBON U T Ik Ak
SEDYT T ARYT IR AR WF5T 2 B LL 25 AT LA SE o i A
SRR A Sy DR S55  M 2 Fo JR (1 R 4 0 4 2L g 4 gk
98 A0 L T 98 00 5 17 A A o200 (L L) 28 %o AN [) ) g 4
Ji A K A 1 R ML AR 4

UBF & A 754w B sl M (HMG) S5 #3, i & A LA 22
SRR T R R E S IERR AR SERY, 1 UBF (iR b £ 8 & 1
388 Tl 484 {7 1 1y 22 MR A% 3L 1, 5 B0 1 B R I AL I3 e
PI3K & 8 1B R 52 i 22, {H UBF & p-UBF (13
IO Z R AN . AEARBEIE T, FRATT R i
AS549 ZHHIAARFEIIZE M X rDNA & BRI o A5 MAES 2 1]
LY ZE 0 AT LA A1 /D200 6 Pt 3 200 0 P9 £ K RO 3, 1 LB 5 24
I P (R RN, L R — R SR O, I L LU S AT LA
T IHLRERRAIL rDNA 155 5K, Rl UBF .p-UBF (1)
i PN B A4,
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Fig.4 Test of rDNA transcription level by Q-PCR
*: P<0.05 compared with the control
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AR, {HH Q-PCR Western Blot £5 375 H 24 h PILZEN
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Fig.5 Results of Western blot in different concentrations
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Fig.6 Results of Western blot in different concentrations

*: P<0.05 compared with the 0 pg/mL
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