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BCSC-1 i F XD &I BT = Bel-7402 AR 1L 5E (222 R FITRB

AR AR, Th A G, MEF, HER(LAASRAAFELERE, B EFRAAFHAE, LA
Y 261053 )

(# E] 8 Q9 W AFURIEEEMIES N 1 ZP( breast cancer suppressor candidate 1,BCSC-1 )33 5% FFE Bel-7402 4
M5 (228 BT R A S, IR R HEAT BE RO LA . 2 & ¥ peDNA3. 1/v5-HisB-BCSC-1 %5 kL peDNA3. 1/v5-
HisB # 44y Bel-7402 ZHIAE  BCSC-1 ZH A28 24420 , Bel-7402 400 BFAEFIZH . MTT ¥ Transwell S236 AR 4H BB 5256 F1 ki)
RS 53 R BCSC-1 33 335X Bel-7402 HIHE 5 2 2% 5 M FTE B8 952 T, Real-time PCR #5il BCSC-1 i3 ik X} Bel-
7402 405 ARG R B AR OC I ICAM-1 \PTTG A5 H3  14( osteopontin, OPN )mRNA ik BN, 4 F : 45 % pcDNA3. 1/
v5-HisB-BCSC-1 Ji5 Bel-7402 4iiffi 1 BCSC-1 mRNA (3235 7K - 3 & T2 2 VR 41 R0 B A= 20 40 s ( 10. 58 +0. 56 )us( 1. 10 =
0.22).(1.00 £0.01),¥) P <0.01 ], Sl 4 BCSC-1 Fa € 1k F kA Bel-7402 40 K. 525 dAR A AT AE RV A L, BCSC-1
21 Bel-7402 il A5 K33 3 B 8180 72 h:(10.29 £0.003 ) vs (0.34 £0.014 ) .(0.35 £0.013 ), ¥ P <0.05 1512 22%[ ( 76.20 =
1.85)% wvs(93.42 £3.24 )% (100.00 £1.05)% ,34 P <0.01 ) ] . ZhKHR[ ( 58.57 0. 84 )% wvs( 97. 14 +0. 84 )% .( 100. 00 =
1.30)% , 35 P <0.01 55 WA, B R 1 25 50 2 PR ( 116. 60 = 10. 58 ) ws ( 231.33 +10.26 ).(237.96 + 11.58 )pm, ¥ P <
0.01 J; [AIA i 235 BCSC-1 1) Bel-7402 2 OPN mRNA ik B B FEAKL (0.12 £0.06 ) vs (0.95 +0.14 ) .(1.00 £0.08 ),
¥ P <0.01 ],ICAM-1 .PTTG mRNA 3K TCHI Ak, 46 ¥ : BCSC-1 13 FIK BRI Bel-7402 AU 4272 B AT R
7, HALKI AT B S OPN R FE T RRA L.

[ A ] ZUMUEENEE A | EE( BCSC-1 2R ) ; T ; Bel-7402 40 ; AT 46 1 5 358 ; (228 FhF
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BCSC-1 overexpression inhibited the proliferation, invasion, adhesion and
migration of hepatocellular carcinoma Bel-7402 cells

Tian Junfang, Di Dalin, Wang Hongwei, Gong Fang, Huan Xuejie, Ju Jiyu ( Key laboratory of Immunology in Universi-
ties of Shandong, Department of Immunology, Weifang Medical College, Weifang 261053, Shandong, China )

[ Abstract ] Objective : To study the effects of overexpression of BCSC-1 gene on the proliferation, invasion, adherence
and migration abilities of hepatoma carcinoma Bel-7402 cells, and to investigate the possible mechanism. Methods: Bel-
7402 cells were transfected by pcDNA3. 1/v5-HisB-BCSC-1 and pcDNA3. 1/v5-HisB respectively as BCSC-1 group and
empty vector group, and the wild-type Bel-7402 cells as a wild group. Proliferation, invasion, adherence and migration
abilities of the Bel-7402 cells were detected by MTT assay, Transwell assay, adhesion experiment in vitro and scratch test,
respectively. Real-time PCR was performed to detect the expression of BCSC-1 and osteopontin ( OPN ), ICAM-1, PTTG
mRNA, which were correlated with the cell growth and adhesion in Bel-7402 cells. Results: After transfected by
pcDNA3. 1/v5-HisB-BCSC-1, the expression of BCSC-1 mRNA in Bel-7402 cells was significantly raised compared with
that of empty vector group and the wild-type group ([ 10.58 £0.56 Jus[ 1.10 £0.22 ], [ 1.00 £0.01 ]; all P <0.01 ).
The Bel-7402 cell line stably overexpressing BCSC-1 was successfully established. Compared with the empty vector group
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and wild group, the growth rate of Bel-7402 cells in the BCSC-1 group was obviously slower ( 72 h: [ 0.29 +0.003 ] vs
[0.34+0.014 ], [0.35 £0.013 ]; all P <0.05 ), the invasion rate ([ 76.20 +1.85 ]% wvs [ 93.42 +3.24 1%,
[ 100.00 +1.05 ]% ; all P <0.01 ) and the adhesion rate ([ 58.57 +0.84 1% wvs [ 97.14 +0.84 1% , [ 100.00 =
1.30 ]% ; all P <0.01 ) were obviously decreased, the migratory distance was significantly reduced ([ 116.60 = 10.58 ]
vs [ 231.33£10.26 ], [ 237.96 +11.58 ] pm; all P <0.01 1. The expression of OPN mRNA in the Bel-7402 cells
which the BCSC-1 was up-regulated was significantly decreased ([ 0.12 £0.06 Jvs[ 0.95 +0.14 ], [ 1.00 £0.08 ]; all
P <0.01 ). No significant changes were observed in the expression of ICAM-1 and PTTG mRNA. Conclusion: Overex-

pression of BCSC-1 can inhibit the proliferation, invasion, adherence and migration abilities of Bel-7402 cells, which may

be related to the decreased expression of OPN.
[ Key words ]

ation; invasion; adbesion; migration

W Je 0 PR 2 W 2 AT Ry 32 Ak 22 R TR R 4, 4
S FE R AE I ik RS RN R IR — 5T,
BT I T o R e 4 ML R 1 B B RS R 2R
AN N LR R s T AR 1 SR
( breast cancer suppressor candidate 1, BCSC-1 ){ii T
NG fafh 11q23-q24. Martin 253 5A0 BCSC-1 &
— P g R R, e L AE 22 P S AR (L R
9 TR AE ) AH AR A AR B ISR, 80% i Eg 4t Ak
(33/41 )" BCSC-1 mRNA 235 W i 655 s BCSC-
1 SRS e (2L s s | B0 SR 55 ) 400
W e — e R L AT 0 4 A S A 2R AT R LA
RAER B P A g v A . AR 4 i 300 R
PCR J5 4600 T Bel-7402 \Hela \HepG-2 1 THP1 4
Jirf BCSC-1 K£H By Rk i, K B BCSC-1 1 i
Bel- 74024 il A AE AR R IR I 52 o IRt , AR A 50
FH Tk peDNA3. 1/v5-HisB-BCSC-1 #% 4t A Bel-
7402 4, WLEE BCSC-1 F&H it ik %t Bel-7402 4
PR A 2 AT SRy S e S D 5 4 R A L R
R84 Y PTTG ICAM-1 F1E 8 F1( osteopontin,
OPN )3 I Fik 784k, X BCSC-1 WIAE AL 2
TTHIAARDT

1 #MBEFZ*

1.1 E2Z#H5EHA
FL % F IR AR peDNA3. 1/v5-HisB , ELA% # 41 i
$i pcDNA3. 1/v5-HisB-BCSC-1 . A i ## Bel-7402 41
JHL 127 P ARSI 36 % AR AT, Matrigel 55T 15 56 &) BD
N, Transwell /NZE 4 H 32 [E Corning Constar 23 HJ
Lipotap i BT/ %% Qi 0l 1 25 = RA Y HE AR5
FIF, Real-time PCR A7) &M A KiEFEY A F
1.2 #&& it &k BCSC-1 % Bel-7402 2m ool #g 7
Bel-7402 AU LA 4 x 10° A~/ FLIEE FE R TN
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UM, B35 2 RANMEK = 70% ~80% LA W, 4% Li-
potap i B4 % Y35 Ud B 43 45 4F , BCSC-1 20 % e
20 TR peDNA3. 1/v5-HisB-BCSC-1, 25 #1441 %%
Yeif BE R peDNA3. 1/v5-HisB , B 4 BUZH Bel-7402
MPLAE J 28 IR IR, 3 SHAAE 5% CO,.37 C
AERE SR 24 h 5 ERE RN AL W E R
800 pg/ml (1Y G418 HEATHUIETH I , FF25 7 K HF A HY
YA 4T 58 T J5 K 25 2R 41 AT BCSC-1 41 40 Jift 119
G418 %R 400 pg/ml, FoE i 57 2 JHJE 1593 G418
FHPETERE . Real-time PCR ill5%E BCSC-1 HY3iA .
1.3 MTT %4 BCSC-1 it & ik %+ Bel-7402 % B
¥ 7H B8 N1 W %M

JER G TF T X B0 A K A BCSC-1 41 75 3k 4
FIEY AR RUZ 20 if, 25000 J5 H DMEM 2 7% 41 i, 74 %%
PR 2.5 x 10° 4>/ml, 96 FL A N 45 FL 4% #h
200 wl A0MEER , ELERE SR 7 d, BEF 24 h #E4T MTT
K, BEFLANA 20 pl MTT & s, T 5% CO, .
37 CHLAH B % 4 h, AL A 100 pl =1 K
[ 10% SDS,5% ( V/V )5 T EE,0.01 mol/L HCI ],
B I PRSI 52 492 nm AbGSEEE( D O, 41
i e 3 N Lo 40 B A A R (% ) =
(Dt = Do )/ Dy x 100% o
1.4 Transwell 52354 BCSC-1 it & & %+ Bel-7402
4 00942 22 A8 ) 6 %R

Matrigel & & 1% J4- 175 79 DMEM #% 1: 8
FakE, B 60 wl &fi T Transwell /NEH A 37 CI|
R4 h MEHEERE . BCYLHR 12 h (% BCSC-1 41 . %5 3%
PACZE RN A= RUZH 20 B, IR EHH AL, B0 5 8 1% i
A-IME A DMEM 5 &, AR % £ 5 x 10° ~/ml,
BA/NEHIA 100 pl B0 IR, F = 1A 600
pl % 20% BRI B9 DMEM,5% CO, .37 C R4
K% 24 h R AR /NE NI SR L, R S R R i
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FEAER AN, PBS Wk 2 i f5 T (1) H
FE 10 min, Z 3 FEE, 0. 1% 45 548 4 (4 20 min,
PBS Uk 3 WK, BB T R4 M. FREA 33% B2
MR b BE E A a8 T 5, = A 100
wl 33% BRI fife 2065, , WA AU A2 570 nm AL
(D )E. A 3 AN E AL, BOEHE T
AR R AIREF % ) = Dy /Doy X
100% .
1.5 ARSMEEM 23045 BCSC-1 it &k 2+ Bel-7402
am L Z5 T A8 77 649 % v

96 fLA R & FLIN 25 pl Matrigel 58,37 °C 4R
W8, BALINA 20 pl 5 2% BSA B EILTE DMEM,
37 CHBE 1 h, PBS Pemias a5 H o K ihF X 80k &
B BCSC-1 41 25 28 Ak 21 Fn 57 A= 7Y 241 41 B 1 1ol 2%
JEA5 % 10° 4> /ml BYAHLE, BFFL 100 pl 0P T
iR 96 FLH,5% CO, 37 CIRAEREFE 1 h FHdss
FE K AT BE A, AEFLINA 20 wl MTT %, 3% 2L 45
F2 4 h G HEALINA 100 wl =BEBGE R, BEbR I E
492 nm PRACH (D MY, BAEAMMIE 3 NE
flo AEEEHTR( % ) = Dy /Doy x 100% o
1.6 XIJ& 34 m BCSC-1 it & iA 3+ Bel-7402 27
)Rk A R A

B8 A K30 BCSC-1 21 | 25 3844 2 0 7 A4 Y
LA, REE T AL B 0 5, FH 98 42 DMEM &, il
BE R 2 x 10°A/ml (412 . #AEFL 2 ml
BERhF 6 FLAR, FRA K 2 80% 22 47 1L A i JE K
FeHAR N T DMEM , 5535 24 h J5 1 200 wl &
Tip SkTEFRZA0ME_ERR, 7 5 FRIEJE 0.24 h )6
BT SR B AT 5 1% 0 , 3148 NIS-Elements D3. 2
HL T AT R R el T R
1.7 Real-time PCR # | BCSC-1 it % ik 3% Bel-
7402 #a R PTTG ICAM-1 #= OPN %k 44 % v

PRULAHALE RNA, I RNA ¥ B K 4 B O if
17 RSB L cDNA, RO SEAR 2 R 2 54 RNA 3l
Oligo( DT ) 18 514 1 l,dNTP 2 ul,5 x JZ I 2% il
4 pl,RNase #IHIF 1 pl, %% 558 1 pl, it DEPC &b
POKKM RSN 2 R 20 wl, R S5 1F S 42 °C .60
min 2 i 5€4,70 °C .5 min Z1F 0 o

FIFH R0 5 S 72 <DNA BEfT PCR 974,
G ILER 1o RMAARITE: BR®K(2 x )
12.5 pl, B35 10 pmol/L) 1 wl, Fi#F51#1( 10
pwmol/L) 1 pl,DNA #i4( ¢cDNA )2 pl, il dH,0 8.5
wl, *NESVAR ZR R 25 plo % =43 0E4T DNA 3§
RN SR 194 °C .1 min, 94 °C .30 5,55 C .
30 5,72 C 45 s;40 AEH;72 C 10 min, £5FEH

mRNA K2R AR 5 b 13, BH 15 0 356 A L)
J B-actin 1Y Ct EARAANK 2722058, DIEFAEN
FERFRIRACE R 1, T3 H A ZH E ] mRNA AR 7K
-, SLERI 2 ANEE,HE 3K

*k1 FEBEESIMEFEINSFHKE
Tab.1 Sequence of the primers and size of

the product for amplification

Gene Primer sequence( 5'-3") F’roduct
size( bp )
PTTG  F:ACCCGTGTGGTTGCTAAGG 90
R:ACGTGGTGTTGAAACTTGAGAT
ICAM-1  F:ATGCCCAGACATCTGTGTCC 112
R:GGGGTCTCTATGCCCAACAA
OPN  F:CTCCATTGACTCGAACGACTC 230
R:CAGGTCTGCGAAACTTCTTAGAT
BCSC-1  F:TGCTTCTGCCCCATTGAAGA 175
R:ACTGTGCTGGTCCTTGTGAC
B-actin  F:CCTAGAAGCATTTGCGGTGG 416

R:GAGCTACGAGCTGCCTGACG

1.8 %itzxae

THEBHELL v £5 FRon, R SPSS17. 0 Fiit2#
B 18] LR RS FEAR ¢ k36, DL P <0. 05 5%
P<0.01 FmEFREAGI 2R X,

2 & R

2.1 I M EAEE T K BCSC-1 %) Bel-7402 202,
FEHL BCSC-1 4 40 Hfg & RNA, Jx %% 3¢ & W
¢DNA , Real-time PCR £l 40 il N BCSC-1 mRNA 1)
FikKF. G5O 1) IR, BCSC-1 mRNA 7EHf A=
HIZH FNZ8 2K 20 Bel-7402 40 g P (O 3k 25 S 48
THEE P >0.05 ); 5725 24 20 FnBF A= 41 L,
BCSC-1 21 Bel-7402 4l i Y} BCSC-1 mRNA R ik i
2FHEl (10.58 £0.56 ) vs (1.10 £0.22).(1.00 =
0.11),¥3P<0.01 ],
2.2 BCSC-1 id & A 4] Bel-7402 4m it o 38 54
AR 2R B 2) R, 28 AR A 5 i A A
AR A TR 2 R( P >0.05 ). %3 K
2, BCSC-1 240 il iy A < o B B o 18 T 2 ik 4l
N By A R A B[ (0.29 = 0. 003 )ws( 0. 34 +
0.014).(0.35 £0.013 ), ¥ P <0.05 1, Bl 3% 320 ]
PYE R 22 J B Ok BB B, 55 7 R 22 R ik Bl | K
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[(0.35 £0.004 )us(0.53 £0.004).(0.58 =
0.009 ), P <0.01 ], H. BCSC-1 £H 41 Jitg i) 384 % $1
il R 2 TS B AR 4L RN B A B4 (40, 24 +
0.79)% vs( 8.46 +0.75)% .(0.00 +1.47 )% , %]
P<0.01 ],

127
10

[0 wild
[ Empty vector
H BCSC-1

mRNA expression

S NN~ O
T T T

BCSC-1 OPN PTTG ICAM-1

E1 EZHFRHN pcDNA3. 1/v5-HisB-BCSC-1 #
%t Bel-7402 40 @ BCSC-1.PTTG ICAM-1
#1 OPN mRNA RiXHI% M
Fig.1 Effect of recombinant plasmid pcDNA3. 1/v5-
HisB-BCSC-1 transfection on the expressions of BCSC-1,
PTTG ,ICAM-1 and OPN mRNA in Bel-7402 cells
** P<0.01 vs empty vector group and wild-type group

2.3 BCSC-1 i &k #74%) Bel-7402 @ fLt942 248 7

Transwell SZH025 5 K] 3 ) 7R, BCSC-1 4 Bel-
7402 41 )17 2% Al i I A0 F 28 AR AL R BT A=
HIZHZMIL (1.55 £0.04 Jus( 1.91 £0.07 ).(2.04 =
0.02 )1, P <0.01 ], H BCSC-1 4140 i i {2 22 %
A IG5 R AR 2l AN B A= U] (76.20 1. 85 )%
vs(93.42 £3.24 )% .(100.00 =1.05 )% , ¥ P <
0.01 ],

0.77

g —o—Wild

I 0.6 —/A\—Empty vector
2 05} —o—Bcscl

=]
S 04r
£ 03 :

3t Hk

ﬁ * s 3 i
S 02¢f

o
< 0.1
@]

Time (¢/d)

B2 BCSC-133RiAHME Bel-7402 48R A IE5E
Fig.2 Proliferation of Bel-7402 cells inhibited by
BCSC-1 overexpression in vitro

" P<0.01 vs wild group and empty vector group

B3 BCSC-133Ri%3MH Bel-7402 HAAIZZEES( x200)
Fig.3 Invasion ability of Bel-7402 cells inhibited by the overexpression of BCSC-1( x200 )

A: Wild group; B: Empty vector group; C: BCSC-1 group

2.4  BCSC-1 id &K 3p4) Bel-7402 %a Bt by 55 1 7%
MTT A 45 5 R, 5 28 R AR 4L fn B A A2
ZHHIAH 1L, BCSC-1 21 Bel-7402 40 1 Z5BHRE 11 B 2
AL 0.45 £0.02 vs 0.75 +0.03.0.77 +0. 05,
P <0.01 JH BCSC-1 ZH 21 At i 28 B 5 B R AIK T35 28
AR RS A R 20 240 JE %) 5 B 32 ( 58. 57 £0. 84 )%
vs(97. 14 £0.84 )% .(100. 00 +1.30)% , ¥ P <
0.01 ],
2.5 BCSC-1 it & ik 4p%h) Bel-7402 2a L wy it 75
WK 24h J5 WAMBE AR 45 (&1 4) R, 4 41

ML R BE RS . K3k BCSC-1 KLY
Bel-7402 21 i i FE BE 25 B /N T 25 2 A4 4 R A=
RIZH[ ( 116. 60 + 10. 58 ) vs ( 231. 33 + 10. 26 ),
(237.96 £11.58 )um, ¥ P <0.01 ],
2.6 BCSC-I it %k 2+ Bel-7402 #m it PTTG . ICAM-1
2 OPN mRNA & ik 697w

Real-time PCR Z55%( &1 )/~ , OPN mRNA 7
S £ TR B Y 23 JORL Y Bel-7402 41 Jifd v 2% 3k & G
WEEF(P >0.05); 525 FARH FEF A 4 A L,
BCSC-1 41 Bel-7402 #iffi[) OPN mRNA [ 335 & N
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M PR (0.12 £0.06 ) vs (0.95 +0. 14 ),
(1.00+£0.08),3 P <0.01l |, PTTG 5 ICAM-1
mRNA ) FRE A 3% 25 PTTG:(1.48 +0.43)

Wild Empty vector

s (0.91 £0.21).(1.00 +0.15),3 P >0.05;
ICAM-1:(1.32+0.32) ws (1.21 +£0.28 ).(1.00 +
0.13),3% P>0.05 ],

BCSC-1

4 BCSC-1 i REME Bel-7402 AT x40 )
Fig.4 Migratory ability of Bel-7402 cells was inhibited by the overexpression of BCSC-1 ( x40 )

3 3 i

BCSC-1 HEPH &I AR A A —Fhamdga JE A, mT A
Hitith 786 NEELRIE F B, ¥ BCSC-1 HHFA
DAL AR 8 0t R PR 1Y) s MR 9 4 JfL CNE-212 B2/
20 R0 9 00 i NCI-H446 v, ] 100 8] S 3 i 45
H AT R ) (B BCSC-1 3 R 75 % e 22 0 P T
PEAR eI 1 32 P %) v 4 250 A 4 AT A R 0T

AGPERG T BT AR 28 RS M I B AR
SRR R S EURF LTI E AL T AR
4 BCSC-1 FEPRHE e A N AR ARG 2R3k ot DA 1) JHF 9
Bel-7402 40 Mo Hh , ¥} BCSC-1 FE I i 32 35 % T 98
Bel-7402 ZH iR MESE B A2 ZE TR B 1 5%
M) o 25 RS, 5 7 Yl 25 A RN A MU fo] Ak 382 g M
AR Bel-7402 2 i AH LA, F 3K BCSC-1 1) Bel-
7402 R4 S G A . T L 5 4 A A1 T G R e
1 A= ZERE ) FEL B R ) 34 52 B A ) B2 1 410 )
(P<0.01). ULBHANEYE BCSC-1 7 -8 Hh ] B
KA IR A

BCSC-1 2 [ & F#E3 il i 9 /6 FH B AL D i o
Mz HD . Zhou 25 UESL, BCSC-1 3 [F 7E £ 1 Ji
A CNE-212 it ik 5, nf 5 A 12 40 il e o4 Fn
SEROVE T B 20 PR G BRI 2, O | Ak 400 R 4 B
Wi Anghel 0 B AT (U BIF ST UESZ, BCSC-1 LAl LU
T P 2R R A0 B R Ah B B, 7E Mewo 41 i R
BCSC-17T LY SOX10 ELHAER , I T /N IR AH G
% 5% A F ( microphthalmia-associated ~transcription
factor, MITF )I) 33k , B IA Ky 7 BCSC-1 il R 2 IE
240 0 8 5 D TR 22— 5 {EA MR S, Anghel 2510 TIR A
HBCSC-1R] LI kPR R ML T8 . A58 %
BCSC-T41 il g 240 B 9 7 AL 1 2647 1 400 26 i 45
F SR H Y BCSC-1 R Bel-7402 40l 5
23 R FNEY A 21 40 MO AR B, 7F BCSC-1 3[R %3k 1
F RIS, OPN JER Rk TR P <0.01 ), PTTG Fi
[CAM-1 WA B E (P >0.05 ), X
BCSC-1 (M3 Fik H s M B 0] T OPN 13Kk,
OPN J& —Fh HLA ZFp A ) 24 06 P 14 o I PR A5 45
PERRALIE & 1, S NAR T MBI > 7o B9 SiE
SR I A R A i TR A0 R R A



666 *

rp ] g A 1697 24,2013 4E 12 A ,2006)

OPN, Ji5 # 38 12 40 B 3 B A OC 19 RGD 751 5 2 g 41
FE R AN AR5y A EAE R A A M ) Rk R B
FER . R 28N AR 0 NI A bk , 7E55 g
OPN 5, 4ifus% % L35 OPN . MMP-2 ,uPA 7K
SF-H T v, 40 B A B A2 sl AR 22 BB T B I 4
SR R Y — BB SY R W, OPN AT LA O B
U AR/ S RN R DN OE L3 A 1) =R 1]
YT R A R A R N IA HAE h EE
FHRSWHEARE T H M E A D, BCSC-1
SR AT AE @ L T OPN A9 R R K06 Bel-
7402 AHHLA I ZE BRI AL

Zi LTk, BCSC-1 TE & Bel-7402 4f pad %
IR TR A MG A AR 2% TSNS A M A R
BEFRE 7, 3 R0 A A RT BE 5 LR O OPN RSB A
Koo BE—WFTEITE R BCSC-1 ik 5 5 g
R PR B Z LN BCSC-1 ¥ OPN 323k 1AL
il , R PEfE BCSC-1 WA= BRI AE DL K i F I IR i
TR TT PRSI FL A
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