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B-Myb2 E 13 RIZH129940 Btk B HE S ik

B OFEY IXED fzma" EORY AEFY FzaV
F OB K FY OREALT MART
(TEIRBE R A A5 5 T A T3, TR 4000163 TR JREE FK 2240 T 2 5 IR BFFEeh 0, TEBK 400016)

WE  B-MybRMybF ikt i Z—, At fe g R idE ¥ A T2E /. 2 AR
WA AE R B T AL AR H T AR B-MybAE BT 5 644E R, MR T B-MybAa 2 it A ik 8y
HI1299/ & 2m ik, AKX 20 iR FaMTTH M 8 25 R & B, B-MybA8 & i R X FHG @Ry, S
om0 38 it AR LB 3G A L AT AR, L B0 A Transwelldd 28 % & BA, B-Myb#2. % it ik B F 38 i%
H1299%m it 64 15T pi. 12 B R GEA A /. £ ERT-PCRAMI 45 R & 9, B-Myb#s % 1L RiA B 3%
B T e 8 21 B CONAL 8 £ A KT 3FCD97F2MTSS14F 4m iR iz shAR % T 75 2 ) 44 A N oA 8
#oh. ZATRRAMIET B-Myb#a & L KA mfeak, K I T B-Mybid A vT 42 ik i J& 4m it 4 38 74
R BAET A A, Hit— R 2 T 2.

KRR B-Myb; 40, A0 P 1228 1T, Il

Establishment and Analysis of Lung Cancer Cells H1299 with
Stable B-Myb Over-expression

Cai Wei'?, Wang Yitao'?, Zhu Yuanyuan'?, Wang Sen'?, Zhu Huifang'?, Lei Yunlong'?,
Li Yi'?, Zhang Ying'?, Zhang Chundong'?*, Bu Youquan'**

("Department of Biochemistry and Molecular Biology, ChongQing Medical University, Chongqing 400016, China;
*Molecular Medicine and Cancer Research Center, ChongQing Medical University, Chongqing 400016, China)

Abstract B-Myb is one of members of the Myb family, and it plays critical roles in both cell cycle
and cancer development. However, the role and molecular mechanism of B-Myb in lung cancer were still
unclear. To investigate the role of B-Myb in lung cancer, H1299 cells with stable B-Myb over-expression were
established. FACS and MTT results showed that stable over-expression of B-Myb led to decreased percentage of G,
phase cells, increased percentage of S phase cells and subsequently promoted cell proliferation. Colony formation
assay and Transwell assay indicated that stable over-expression of B-Myb significantly enhanced the colony
formation, invasion and migration abilities of H1299 cells. Quantitative RT-PCR results also demonstrated that
B-Myb over-expression significantly up-regulated the expression of cell cycle related gene CCNA 1. There were no
significant changes in the expression of cell motility related downstream genes such as CD97 and MTSSI. Taken
together, we have successfully established the B-Myb stable over-expressed cells and found that over-expression of
B-Myb can promote proliferation, invasion, migration and colony formation abilities of lung cancer cells.

Key words B-Myb; cell cycle; proliferation; invasion; migration; lung cancer
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Myb 55 g FE DR 1) 3k P2 ) i — M sk I 7, A
S 1t S B g 3R A R e T DL YT Ak 22 A0 i R B A O
SR k™M, A e b, Mybhk IR 52 % 40 4
= AN BA-Myb. B-MybFlce-Myb"2 . ZE F,5h W)
o, A-MybHle-Myb3Rik HAT A 23V e e, BV AR
T I A S T AN R B IRk . o, e-Myb
o 20 T3 I ARG ) A0 M, IR IA T 4 i R i 41 27
S5 b R 41 ST T A-Myb W) 3 T IR A6 R T A A A
AT R G0, B-Myb) 2 33K 1 T A7 14 5E (1) 41 HY,
I HILRIA K5 40 Mo i 34 51 e 0 52 IEAH DG, T
ARG T 40 AR I AT A e R R E
B B 1R ZH 2R 40 o 35 52 B vy P 2R Ak A/ UM iR
KRB LR, Gl i DA R bR B-Myb A 453 3 W A 4
WIS 75 TE 2 BH, 5 80 BRUAE T IR IG & 8 H R0,
X 5 e-MybsiA-Mybiai B J5 /N B 1% 808 U8 T 2040
JHL T 1852 BT 3 25006 W it S5 S SOE A A W Wl i 2=
AEBY IXBE], B-Myb A0 3G 5 )l B e BAT G
BAEH]

AN, B-Mybid 5 40 J 1. di i, 2
L i B 1 6 85 DI AH SR04 13, A 4 i Ja 3 i A
B-Myb ] £ ik fEmRNA K] I8 7K1 K KPR &
—EHH AT BRI 7EG IR B, MG/
SEAF T PR IAAR 22, 7ESHALL B A 3K Fofr ] HH 42
RIEFETR, B-Myb 55 40 i i SRR 2 DI A O¢ . K&
W45 LW, B-Myb 55 e A2 % DA oK,
WIB-Myb{E FL I i OF 59 AR 28 1 (W Tk
EL 41 R o s JEE RS, A W U1 22 B R AR i 98
B-Myb[RIFE 2 I iy 5K H 5 UG A R %5 DA R,
TR0 B R BRI SR W], B-Myb{E 54575 1 i 91 i
I P RIS B 2 W TR AT A IR IR, IX Seh)t
G KR W], B-Myb AN AE 40 i 34 4 ok B vh BA7 K
SRR, 70 e 1 AR R v B AR A,
R XS T B-Myb s S 8 A2 Ok J i B AR oy 1
PUHIDAELTE 2, BRI

IS s A2 4 K R 9 2R RN D T 38 ey (1) — o ol
JHIRE, 32 4 Ay b A O SCHR Hi G B-Myb (e it vh i 22
ik 5 it 1 2B R TG A D) AR DGR (H 2
o FRUHI M R WARIE . AHF 5L L 4 8 B-Myb
R Ik 2 I8 IIH1 29909 40 Hukk, 53 BT B-Mybid %1k
T it 40 O () S8 IR AR 22 B8 ) (1) s e )
PRZILAE ML, R ANWTE S B-Myb7E 4i il & 1 1
e PRI A FH B9 e S5tk

1 MR ERZE
1.1 ##

NI 40 i 2R H1299 0 AR S48 % R A7, RPMI1640
BRIk R Ml FOPL (5 8 & +BE R )W
H Hyclone’A @ ; pBABE.puro.GWrfA-B-Myb )i i
1 3€ [E Charles M Perou#( 3% B4 ; 5ok 4% G4 57
Lipofectamine2000/%4 [ Invitrogen/s ] ; Transwell/)N %
(Millipore ]); Rabbit polyclonal anti-B-Myb(ab89504,
Abcam’A 7] ); rabbit polyclonal anti-GAPDH(#t M %
YA/ T] ). P Anti-rabbit IgG. HRP-linked
Antibody(7074S, Cell Signaling/A 7). 6FLEC. 124L4K
244U 96FLARIIE H Corning 23 7l
1.2 A%

1.2.1 @mfpdddc HI129940 MR 7548 A 10 emi 7%
I FIRPMI16405¢ 4235 77 35 (7710% FBSHI1% PS) T
TAALEREEIEAA (BT °C 5% COL)EE B IR, FRAN I
A ROR S R FLIA BI85% 45 A7 il & FE I, 1H10.25%8
fifF(Genview)TH 1k JE AL AC2~3 1k, BOR 50391 40 o 1] 52
55, AN LASx10°/mLAL N6 LA FH Tk s G o

1.2.2 M #pBABE-B-Myb-puro#2 % it & iXH1299
etk pBABE.puro.GWrfA-B-MybJ5i ki 48 55 4k,
0 126, PRI PH P v B 4 BUSURL I EAT P AN . J5T
KL Al 42 2 WWOMEGA U W] 5. 40 i %% G X Je 41
pBABE-puroJii % FlpBABE-B-Myb-puroJii $i % i
LU HEAT, H129940 M $2 71 dEZ PP 6L AR
' pBABE-B-Myb-purosifii 2H: 4 Jfl 4% 44 f5 DA
2 (1.3 pg/mL)Fiiik4 dfE, FHAK B AR R V20 40 i A%
ANI6FLHR o A7 4l M B FRLAS Bt Bt A1, B A 1%
N24FLH, A5 4t i G B S FH £ 4 5 32(1.3 pg/mL)
[FIRPMI164057 415 IR 555 7%, 24-FLH P 1 4 it 1 1)
85%0 2r A Rl P I FH R A A% N 1250, ke 7
WSS 57 2% [TRPMI16405¢ 4> B 7R S 85 9% . 1240k
(140 H A 21185% Ae A il 2 Inf AR N6 LR, 355 fE N
10 emB5F7 L, FH N0 2 2% [JRPMI164058 A K77 Ak
ARSLALARTE TR, X IR TR 44 dF TR AL AR N
10 em3FFEIL, JRH] 5 I 2 32 (B 1 M 2 1.3 pg/mL)
[FIRPMI164058 4> 15 7 AL AR 75, BN EOU ¥ 41
HHAT JE 8525

123 #FIERNAZZK KA FPCRAM  fF4if
K2 85% 2e A7 A5 5 1 FH 0.25% v 4k, BX 1 mL
BN E) 1.5 mL B0 8 T BUE RNA,
JHl Total RNA Kit [(OMEGA)42 841 g 5 RNA, &
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NanoDrop Spectrophotometer(Invitrogen2 ] )l
5E Dogo/ Dago LA AN ;. 5 H] PrimeScript 1st Strand
cDNA Synthesis Kit(TaKaRa/A #] )3 Tota RN AJJi &%
K4 cDNA, K cDNAFEE 20545 A 52hi ; J1] SYBR”
Premix Ex Taq™\(Perfect Real Time, TaKaRa /A @] )iE4T
SE FPCRATI, S NARFR A 10 uLo 3G 495 °C
FiAZE10 53 94 °CAZVES s, 60 °CiBAL15 s, 72 °CHEAH
45 s, JLA0MFH; 572 °CHEMI10 min. 45 HLRH]
278N B SR RE DT (R AN mRNAZR L /Ko Al
FHOIER G WP A WK 1.

124 %% G 4RIA Western bloth]  B-Mybfa g
Tk S5 A RIORT FE L 1% 440 i P R e v A s 4 s A B T
1.5 mLE LA 1, FIPBSTHYE3 R, INA100 pLAT 15
fif# AN L PMSFCGE 2= RAEWIRIEAT B 2 7)) 0K
Z#30 min. L1 4000 r/min, 4 °CE.L>12 min, ¥
4k B3, HIBCAE A A & (Thermo 2 vl )i AT
17 . Western bloth Il 41 i £ & - B-Mybf) & 11

%1 qRT-PCR3|#157
Table 1 List of primer sequences used for qPCR analysis

PSR LY
S;;ZS Primer sequences
B-Myb F1067: 5" -AGAAAC GAG CCT GCC TGC CTTACA-3'
R1220: 5-AGA TGG TTC CTC AGG GAG GT-3'
GAPDH F833: 5-ACC TGA CCT GCC GTC TAG AA-3'
R1060: 5-TCC ACC ACC CTG TTG CTG TA-3'
CcDC2 F64: 5'-GCT CTG ATT GGC TGC TTT GA-3’
R248: 5-TGG CTA CCA CTT GAC CTG TA-3'
CDK2 F531: 5'-CAT TCC TCT TCC CCT CAT CA-3’
R703: 5-CAG GGA CTC CAA AAG CTC-3'
CCNAI F1560: 5'-CCA GAAACC CTT GCT GCATT-3'
R1713: 5-TGA GGG ACA CAC ACA GGT AC-3'
CCNA2 F50: 5'-GAG CGC TTT CAT TGG TCC AT-3'
R291: 5-GAC CCG GCC AAA GAA TAG TC-3'
CCNBI F796: 5-TGA GGA AGA GCA AGC AGT CA-3'
R1011: 5'-AAC ATG GCA GTG ACA CCA AC-3'
CCND1 F526: 5-GCATGT TCG TGG CCT CTA AG-3'

R753: 5-CGT GTT TGC GGA TGA TCT GT-3'
NRPI F1501: 5'-ACA GGT AGA CTT GGG CCT TC-3'

R1694: 5-CAA CAT CTG TGG GGT TGG TG-3'
MTSS1 F2409: 5'-GAT CCC TGT CAA GAC CCC AA-3’

R2591: 5-GGA AGT GGA GGG TTA ACG GA-3'
CD97 F471: 5'-CCT CAG AAC TCC TCG TGT GT-3'
R633: 5-TGT TCC AGC AGT CCG AGA AT-3'
F305: 5'-CAC TTT CCT ATC CCG CAA GC-3'
R531: 5-TCA GGA GGC ACA CAC TTA GG-3'

TGF-fR3

JKF, K HH10% SDS-PAGES) & )18 FL Uk 43 25 A2 1 Ji5 (1)
30 pgiHT 1, 5% a9k b == i A P90 mine H P15
S HiB-Myb#iK(ab89504, Abcam’A 7, 1:1 000F5 %)
(1) B v h 4 °Ci B IS, W% & 45 R FHTBST(NaCl
0.1% Tween20)FE AR _FPERL3 UK, FFK 10 mindk J5 5
ZINHRPARIC ISE ST —P1(70748S, Cell Signaling
AT, 1:6 000)F B P & U 5 60 min. TBSTUL/E
3k, HiSuperSignal West Dura/k Yif 5 & (Thermo
Scientific/A F)fzll. LA HTGAPDHZ e [ Hit i1k
H WS B R BR 22 7, 1:1 000).

1.2.5 tmfodasm  B-Mybkase it F ik 4RI
21 24 FH 0.25% BT A 5 2B N B L IO 5005 min
(1 000 r/min), 5+ 2% FIHH, HKEPBSIHBE3R. H
50 pLIIPBSH 4 i Fa i A), 4 20 PR g i
TRA I 7K CETE 3210 h, Al o =04 i At 47 4
HHAM TR

1.2.6 @@fe3gia 98 B-Mybfesg i R ik 4 Fxf
o1 2 it P Wl v AL FE, TR AN i vk 30 000/mL,
VL0 HA R S5 21, BEAN2H 53 70 B AT0, 24, 48, 72,
96 hTL AN R) A5, BN ] g s — AN AR AL, BEFL
JI100 wLAH Mo 3 ZEAR [ R (] 210 L
CCK-8(Dojindo Laboratories Japan)fs; il i 7], 37 °C
B A 1 h T BEFRA 450 nm bRy IR (D).

12,7 128 3E4 %% Matrigel(BD) 100 pLA# ]
T L35 TRPMI1 64085 7%, 1:8FF¢, HL60 nLAR i1y
A | Transwell/N 5 (115, RN BRIEAR 0. A
0% 46 B 2 =, B = i ON100 L 1L i RPMI1640
BE R BL7KAL30 min, K 4 A FH IR i 9 A0 5 9 B2 &
1x10°/mL, X100 pLin#] E%, 2= MA600 L 15%
FBSIHRPMI16408557 3, i 137 °CiF4fi24 hj5 7 2:3%
Fedk, fO/NEH R . 450, PBSIH L,
Jerf AT NN~ M O 8 =
40 M. A TR S0 SR 2R MR Il A e 4
A, A FZ AT I S8/ = B S K ifiMatrigel .

12.8 &M ARFEE (1) THRFCRE: fae 4 iupk i
B A, 1 000/mLAE N6 FLARTCO15 7746 (37 °Cn 5%
CO,)if B 1 7, B 9710 dFF 55 95 3, JH AP s ] o2
30 min, 0.25%%5 iR 4515 mino 15 B BRI 7
Bt B 4 [l e T I S04 P 4l I £50) < 100% ] (2)3K
T vE e B SEHCHI2XRPMIT 6405 77 55(20% FBS,
2% PS), 1.2%F10.7%[1 350 5 ¥, Bat G v s 287K
JEAR-AET40 °CCARM R . 1.2%350 IR F12XRPMI1640
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B FR LR A G /N FLR R AL N2 mLAE 4 i )2 B ig;
R 2 BNR F AR BE S, HU1 mL 0.7%Z i 11 mL
2xRPMI1640%5 7= HE T8 75 f5 A 200 L 41 Jf & (4
M9 B 10%/mL), Y47, Bl mLjn A\ 22 56 1) L
2o BMNBERIRFR14 d, &l . Jett)m Tt i
TR T HU3~SAS PRI 41 L TF 55 BH 1 v I £ (>50 1
g1 ).

129 %itotr WU 3INER, 4550
YR 2230, P2 IR) EL Al FH SPSS 16,0k £t
FT ST REA G 56, P<0.0501) 25 5] HLAT G a2 5

2 HFR
2.1 FRAEHMBEKKFB-MybAImRNA K & H RikK
kil

SR AFB-Mybka 5 1tk 3% 35 Il FEH 129941 fa 4% )5,

(A)
45,
4.0L *ok

g 351

% 500
Zasl
= 20}
Z 1]
1o}
0.5%

0.0

RO
®) P

B-Myb/GAPDH
SO~ NN WW AR

SLouounwonon

pBABE-puro pBABE-B-Myb-puro

7 41 B A 2285% LA L il B B oA A 40 i, £ R
RNA K @A, Hild 5802 S PCRECA I Western
bloth MIB-Myb 1) R 1k /Ko A% 512 5 — L i £ 4k
T gl f, AT AT T 9¢ % i EPCR A Western
blothr M, 2 B 2 1A & 5% iy 19— PR (% +520138152)
M T Eekses. a8 R E1TR, B-Mybta e id %
K A0 AR T mRNA K 8 A KT 3 83w T x4l
(P<0.001). XKW, B-Myb{t ili i H129941 i1 i 5
PG E Ik ik, v LU T 5 4R 5250 AT 40 T 6
2.2 B-Myb%s R i1 3ok X3 40 A FE) B Fn & 78 A9 520
S 1 55 A M T B-MybRa i 18 4 3 J it il
H129921 Jifa J&) 391 R0 40 B 39 58 1) 5% o 3 =X 40 B A
W4 SR T, 5 0] B A A LR LE, B-Myb R s ik ik
20 M TG 300 4 L A8 sk 2, T S 4 i B 4] Yk 3 4
IN(P<0.001, [2), {HG/MH 4 il L4 6 5 3 25 4k

" B ,‘\Mb&
Q%

GAPDH - 37 kDa

*k

1]

pBABE-puro

pBABE-B-Myb-puro

Az PG E HEPCRAT IR 52 40 Mk B-Myb I mRNA /K F-; B: Western blotfar il £ 72 41 i R B-Myb ) 8 [ L IE /K. #*P<0.001, 5% A HhAs.
A the level of B-Myb mRNA in stable cell line was detected by Real time-PCR; B: the level of B-Myb in stable cell line was detected by Western blot.

**P<0.001 vs control group.

1 T2 ELR PR - B-Myb2Rik 7K F 534

Fig.1 Determination of B-Myb expression levels in stable cell line

(A) (B)
70 F O pBABE-puro
S
= =3 60 F @ PBABE-B-Myb-puro
-~ 50 p
5 % 1 58] s Hk
Zz3] Z
g “ 24 230 F
Ay
S s 20 p
(o] N-
(=3 o+ O L L
20 40 60 80 100120 O 20 40 60 80 100 120
Channels (FL2-A) Channels (FL2-A) Gi S Go/M

pBABE-puro
A AN AIE IR B: Geil 20Tl #*P<0.001, 5% A LA

pBABE-B-Myb-puro

A: flow cytometry graph; B: statistical analysis diagram. **P<0.001 vs control group.
[E2 B-Myb#3 i3 Feik 3 40 i J&) HA B 22 1
Fig.2 The effect of B-Myb stable over-expression on cell cycle
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200 & pBABE-puro -
m pPBABE-B-Myb-puro

_———
O Mk o
coooo

Fold change

doﬁ:ll-flh[‘l-
Oh 24 h 48 h
*P<0.001, 55X AL .
**P<0.001 vs control group.
[E3 B-Myb#3 7E 13 33k 33 4 Bt 58 B9 72 1
Fig.3 The effect of B-Myb stable over-expression on cell

72h 96 h

proliferation

MTTHE I 45 B B on, 48 h#96 h, B-MybFs i€ i %
TR A (BB B 0 A TR T AL (3) . X R,
B-MybFa e il KI5 BEE 1 S A0 i WA G /S W EE e, I
TR T30 M 2 L 1 5
2.3 B-Mybfa i3 RiE MR E
A

#HE— 20 18 i Transwell 52 56 46 | B-MybF& € 1ok
FIENE e A0 ML K142 28 ST R I e i . 45 R 1,
B-Myb%a & 1oh 35 52 50 41 % 3 TranswellVh % T % 1)
41 AW 2 T AL (94, P<0.001). X — 45 #
$EoR, B-Mybka s 1ok 3% 1 8 35 R 100 T 1l g 40 e () 4%
E I OT R
2.4 B-Myb%2 3E i 3235 33 Bifi 2 £ B 52 P& 712 R R

KT HE I RHY

(A) %0 ok (B)

80
_70
2 60
o
£ 50
=40

—_—

“ 0
10 ’—[—\
0 . .

pBABE-puro pBABE-B-Myb-puro

R

T8 O PR v B R R BT v B T s S 5 S
B-Myb R 5 1k 3% 35 ) 1t 98 40 B v 19 JE J RE ) 1) 5
M. &5 SRR, B-Myba e ik 3214 S5 41 (1) v [ T
A A v B A R v AT 1) DK/ IN S8 ) A v 1)
W2 (5, P<0.001). IX—25 R 487K T B-Mybkase it
FIRAEHE T i 4 B i) 8 5E A0 S B JE BLRE T, T RE
H AT it A 2B e TR
2.5 B-MybtaEidRIEX T E E /&2 00

Y5 T B-Myb % 52 ok 32 15 WA 3k i 95 41 P (1 S 1
W R ), AT G T E SERT-PCREY
D B-MybFa 52 1 232K (FTH 129941 i #k h 41 A J 3 K
18 B AH G KL R R 3R IK 7K, LU ¥R % B-Mybifi]
g A B P R L R B OT R AL . &5
FR W], B-MybTa 2 1L R I8 J5, 40 e F 3 AH O 2k (R
CCNAIW] & I i(P<0.001, El6A), CDC2. CDK2.
CCNDIFICCNBIW TG W] 5 A2 4k (1 6A), 1X 5/ J
h 5 DA AR ) 3 4 S R LT RS2 B-Myb ) L%
Y23, i 38 B A < 55 N TGF-BR3IFINRP IR J I
W, CD97FIMTSSINJE W {2 A2 4k (El6B) . A SCHRH
TE XA LD 5 41 iz 2l fig ) 2 D) AH G HAR n] e 2
B-Myb[y H R0, R4 AR, B-MybTr il 4i
i b R 0 g ot PRI CONA T TR R 5 i 3 T 4 i
WIS HARHERE, AT AL T il 41 B 5 i T 1E 1)
JUAS 40 32 2y AH DG DR (1) % s 7Kk 7 38 TE B e AR 4k,

120 1
100 |

ok

Cells number
|3 I e )
o o O O

1

(=]

pBABE-puro

pBABE-B-Myb-puro

w = 5 PR
A: {235 B

A: cell invasion assay; B: cell migration assay. **P<0.001 vs control group.

El4 B-Mybia Eid Rz MR E KT FEEE N M

Fig.4 The effect of B-Myb stable over-expression on cell invasion and migration
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(A)

A

pBABE-puro pBABE-B-Myb-puro

©

~
_ =
SN
¥

*

*

Number of colonies

S N A O
T T T T

pBABE-puro pBABE-B-Myb-puro
A Br W PHRCERE, 6fUMEESLEH2 00041, 155710 dJi e am L e A ¢, A M B BB IRk S e TR IR o JEE5RAEATZEi 20 HT; €L D:
o BREIR TR, R SRR, TR BT N AR LI~ SN OF U S e B R (5040 ) . **P<0.001, S50 AT LR
A,B: dish colony formation assay. 2 000 cells were seeded onto each well of 6-cell plate, and then fixed and stained after 10 days culture. Colonies were
photographed and calculated; C,D: soft agar colony formation assay. Crystal violet was used for staining. Colonies were photographed and calculated
under microscope (>50 cells). **P<0.001 vs control group.
[El5 B-Myb#3 7Eid Feik fa *f bz 40 A se P2 2 A RE 1 B 520

Fig.5 The effect of B-Myb stable overexpression on cell clone formation

(A) 6.0n OpBABE-puro (B)
' **  @pBABE-B-Myb-puro 50 r B PBABE-puro
5.0 4.5 ® pBABE-B-Myb-puro
2 L 40
5 40 235
< < 30
Z Z
: £ 20
g g 2
5 20 Z 15
Q B
2 1.0 ~ 1.0
| el e
0.0 0.0 L Sren .
o o i) A\ ¢ AN \Y A & \ \
F OO Y 9 N 3 &)
AT ¢ ¢ & ¢

A FUARSRIE A KR IK KT B: i@ A OCTE D (2RIE Ko *#*P<0.001, 15%F HE41LEAL .
A: the expressions of cell cycle related genes; B: the expressions of motility-related genes. **P<0.001 vs control group.
El6 B-Mybta iEid Fik Xt Bl H R iz 3 A8 X B F & Y #2008

Fig.6 The effect of B-Myb over-expression on expression of cell cycle and motility related genes

$E7RB-Myb ] B JH I HABIZ S AR OCEE D ARy bR v R B WL SR, B-Myb#ESHIAR 30T Hd

KL 0 1 2 ST RS R ) S e e R 3 A 0 L 090 40
. I, T3 WB-Myb & /T 52 0 R AR
3 it SEIR, JCAEFUIA . A 50 U5 T P R o

B-MybJe ¥ 3 N T Myb R (M )& 3 22—, AEWT 338, HLB-Myb (1335 5 IR @ Jm 5 7 20,
FLER) 2 RIS TN . B-MybfEAIL A B, B-Myb AU T4 MR B AT OGBS, T HLAE
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BRI -

JgRE 1) A R R el R AT FE A A

164 hy 1k, KA 50 E R B, B-Myblr] i) 2
L5 G0 e ) 3 R R R ) R A R, AR T B-Myb
70 it e o B4R ARGy P LIS AN TG 2. O T AT
B-Myb g ¢ ik 2 125 (i 35 il 5 40 B 34 58 F0 AR 28 1T B
RE TR 4 P HLHI, AHIF SR T B-Mybte o 1 ik
1) I e H1 29940 bk, IS8 3L T B-Myb ¥ Fa e i &
Ko WA M I e MTT 3 7 45 S K W1, B-Myb7a
S I R IA L HE T A o R IS I Tt R RE, A e R T
it g A0 A A A . IX 5 SCHRARIE B-My b 4 i 3
B e Vg R A v () A FH 2 — 300, B 4 i g B
i o B-Myb 2 S A = B2 (1) B PR 45 PR 1049, o JERT-
PCRG M B-Myb s 5 1ok 3¢ 32 41 Ha S A G/ M 4
JL R AAH SCIE DR (R 3Rk, 45 SRR W, 7EB-MybRase it
FTE 40 W b SR OC FE Al CONA 11 2635 K F B3 T
i, TSGR G/ MU AR G358 PR A S B 1) 4
IEACFITE 2 3 25 5o 40 L S B R 2 — AN 2 2K
HE R R NS, ZMEENEARTSS
FLrr; 7S HH RN G/ MU S = 2 (10 Bk 9 4 i 1 Dk 4
Jitd J& #H Z5CCNE. CCNA K CCNBAI J i £ 11 4 6t
P I W CDK2 5 CDK 123, 1F 9% % W], £ S 41 i
HICCNALRENS 5 CDRK 2B Y 1 2410 T 15 4
WIS HAHEFRDS, [FI, B-Myb Ay S 3 [ 4 55 425 A
T, I O A G A S TR (1) B s A E A i ) IS 1
BRI BATTRIWF L4 R SRR E W) &, R
B-Myb e it 40 M b n] fit 38 ok X # I [R CCNA T 1
T RAE RN M IS W ERE, AT (kT i A
AR IEIE . B-Mybje 15 7 L8 CONA & 3k 41 i
Bahl, H R ChIP. EMSAZESZEG T LAKIE .

e R T S SR Rk 4N R AN 2 PR % 4
J )42 28T A5 RE B 3 B InUs 2, AT AT 45 R
R W, B-Mybkag il 1A GEM 1) 25 14 5 s H 129941
M2 28T R fiE 1. UL, B-Mybfa e i FikH1299
0 i 2R T B — NI 9T B-MybAIE 3t S5 1 J g8 40 i 42
ZER T HLHI A0 B AL . 5 ERT-PCRAS I 41
135 5 A 5% 3L RITGF-BR3. NRPI. CD97HIMTSSI
FIMRNAZIL KT, A7 SCRRAR I 1K 44N SE R 5 40 iz
BRE ) 2 VI G Honl G852 B-Myb ¥ L R #0245
REIR, TATITE R LA 6 41 iz ) AH OG5
K TGF-BR3. NRPI%JE i, CD97RIMTSSIN G
WAL . FRATTIAIT ST 45 A 5 SO GE B-Myb1E 47
ZEHERERE ) it (1) P g e S R g R AP e —

1, {H & B-Myb ] fig e 1 1ok o) HeAth 4 Jfd 3z )y 4 5C 5%
DR PR 0 1 SR 2 il e 40 R PR 28 ST RS RE D, X —
BB it — 20

LR EPTIR, AT I 2558 T B-MybRe e i &
LM H 129940 Judk, UEW] T B-MybAs e id Kk fig
e 2 et 40 L PR I 0L o S ORISR 2R IE RS RE D,
FEHIL e W1 T B-Myb{ 33t 1 i 40 3 91230 R A0 8 B
(23 AL, 4 5 BEAH R BTFE B T RS (R Al o

S Z3Hk (References)

1 Joaquin M, Watson RJ. Cell cycle regulation by the B-Myb
transcription factor. Cell Mol Life Sci 2003; 60(11): 2389-40.

2 Oh IH, Reddy EP. The myb gene family in cell growth,
differentiation and apoptosis. Oncogene 1999; 18(19): 3017-33.

3 Roussel M, Saule S, Lagrou C, Rommens C, Beug H, Graf T, et
al. Three new types of viral oncogene of cellular originspecific
for haematopoietic cell transformation. Nature 1979; 281(5731):
452-5.

4 Shen-Ong GL. The myb oncogene. Biochim Biophys Acta 1990;
1032(1): 39-52.

5 Nomura N, Takahashi M, Matsui M, Ishii S, Date T, Sasamoto
S, et al. Isolation of human cDNA clones of myb-related genes,
A-myb and B-Myb. Nucleic Acids Res 1988; 16(23): 11075-89.

6 Shin DH, Lee HW. Constitutive expression of c-myb mRNA in
the adult rat brain. Brain Res 2001; 2(1): 203-7.

7 Zorbas M, Sicurella C, Bertoncello I, Venter D, Ellis S, Mucenski
M, et al. c-Myb is critical for murine colon development.
Oncogene 1999; 18(42): 5821-30.

8 Toscani A, Mettus RV, Coupland R, Simpkins H, Litvin J, Orth J,
et al. Arrest of spermatogenesis and defective breast development
in mice lacking A-myb. Nature 1997; 386(6626): 713-7.

9 Trauth K, Mutschler B, Jenkins NA, Gilbert DJ, Copeland NG,
Klempnauer KH. Mouse A-myb encodes a trans-activator and
is expressed in mitotically active cells of the developing central
nervous system, adult testis and B lymphocytes. EMBO J 1994;
13(24): 5994-6005.

10 Sitzmann J, Noben-Trauth K, Kamano H, Klempnauer KH.
Expression of B-Myb during mouse embryogenesis. Oncogene
1996; 12(9): 1889-94.

11 Tanaka Y, Patestos NP, Mackawa T, Ishii S. B-myb is required
for inner cell mass formation at an early stage of development. J
Biol Chem 1999; 274(40): 28067-70.

12 Sala A,Watson R. B-Myb protein in cellular proliferation,
transcription control, and cancer: Latest developments. J Cell
Physiol 1999; 179(3): 245-50.

13 Mucenski ML, McLain K, Kier AB, Swerdlow SH, Schreiner
CM, Miller TA, et al. A functional c-myb gene is required for
normal murine fetal hepatic hematopoiesis. Cell 1991; 65(4):
677-89.

14 Sala A. B-MYB, a transcription factor implicated in regulating
cell cycle,apoptosis and cancer. Eur J Cancer 2005; 41(16): 2479-
84.

15 Martinez I, Dimaio D. B-Myb, cancer, senescence, and
microRNAs. Cancer Res 2011; 71(16): 5370-3.



e

5%

Hi%%: B-Myb R 1k RIEH 12994 I Bk 46 2 5 234

739

20

21

22

23

24

Lam EW, Robinson C, Watson RJ. Characterization and cell
cycle-regulated expression of mouse B-myb. Oncogene 1992;
7(9): 1885-90.

Lam EW, Bennett JD, Watson RJ. Cell-cycle regulation of human
B-myb transcription. Gene 1995; 160(2): 277-81.

Zondervan PE1, Wink J, Alers JC, IJzermans JN, Schalm SW,
de Man RA, et al. Molecular cytogenetic evaluation of virus-
associated and non-viral hepatocellular carcinoma: Analysis
of 26 carcinomas and 12 concurrent dysplasias. J Pathol 2000;
192(2): 207-15.

Mao X, Orchard G, Lillington DM, Russell-Jones R, Young
BD, Whittaker SJ. Amplification and overexpression of JUNB
is associated with primary cutaneous T cell lymphomas. Blood
2003; 101(4): 1513-9.

Tanner MM, Grenman S, Koul A, Johannsson O, Meltzer P,
Pejovic T, et al. Frequent amplification of chromosomal region
20q12-q13 in ovarian cancer. Clin Cancer Res 2000; 6(5): 1833-9.
Forozan F, Mahlamaki EH, Monni O, Chen Y, Veldman R, Jiang
Y, et al. Comparative genomic hybridization analysis of 38 breast
cancer cell lines: A basis for interpreting complementary DNA
microarray data. Cancer Res 2000; 60(16): 4519-25.

Skotheim RI, Monni O, Mousses S, Fossa SD, Kallioniemi
OP, Lothe RA, ef al. New insights into testicular germ cell
tumorigenesis from gene expression profiling. Cancer Res 2002;
62(8): 2359-64.

Bar-Shira A, Pinthus JH, Rozovsky U, Goldstein M, Sellers WR,
Yaron Y, et al. Multiple genes in human 20q13 chromosomal
region are involved in an advanced prostate cancer xenograft.
Cancer Res 2002; 62(23): 6803-7.

Raschella G, Cesi V, Amendola R, Negroni A, Tanno B, Altavista
P, et al. Expression of B-myb in neuroblastoma tumors is a poor

25

26

27

28

29

30

31

32

33

prognostic factor independent from MYCN amplification. Cancer
Res 1999; 59(14): 3365-8.

Hibi K1, Liu Q, Beaudry GA, Madden SL, Westra WH, Wehage
SL, et al. Serial analysis of gene expression in non-small cell
lung cancer. Cancer Res 1998; 58(24): 5690-4.

Long EM, Long MA, Tsirigotis M, Gray DA. Stimulation of the
murine Uchll gene promoter by the B-Myb transcription factor.
Lung Cancer 2003; 42(1): 9-21.

Amatschek S, Koenig U, Auer H, Steinlein P, Pacher M,
Gruenfelder A, et al. Tissue-wide expression profiling using
c¢DNA subtraction and microarrays to identify tumor-specific
genes. Cancer Res 2004; 64(3): 844-56.

Bu Y, Suenaga Y, Okoshi R, Sang M, Kubo N, Song F, et al.
NFBD1/MDCI participates in the regulation of Go/M transition
in mammalian cells. Biochem Biophys Res Commun 2010;
397(2): 157-62.

Robinson C, Light Y, Groves R, Mann D, Marias R, Watson
R. Cell-cycle regulation of B-Myb protein expression: Specific
phosphorylation during the S phase of the cell cycle. Oncogene
1996; 12(9): 1855-64.

Sala A, Kundu M, Casella I, Engelhard A, Calabretta B, Grasso
L, et al. Activation of human B-MYB by cyclins. Proc Natl Acad
Sci USA 1997; 94(2): 532-6.

Ziebold UI, Bartsch O, Marais R, Ferrari S, Klempnauer KH.
Phosphorylation and activation of B-Myb by cyclin A-Cdk2. Curr
Biol 1997; 7(4): 253-60.

Sadasivam S, Duan S, DeCaprio JA. The MuvB complex
sequentially recruits B-Myb and FoxM1 to promote mitotic gene
expression. Genes Dev 2012; 26(5): 474-89.

Malumbres M,Carnero A. Cell cycle dysregulation: A common
motif in cancer. Prog Cell Cycle Res 2003; 5: 5-18.



