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TEE  MHESPARCA R TR A BAR, 45 ACE B A& 77 4564 (myelodysplastic syndrome,
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B & & 201% J% F BARpGC-GV-SPARC, | 5 #-] i 4 bk ; H5 4 3 BARpGC-GV-SPARCH% 4 AMDS 4
Jit % SKM-1, AR 28l A A 4% 2 20 % | RT-PCRAZ M SKM-148Je2 F SPARC mRNA & A, Western blot
AMSPARC % & & 3K, MTS M &) ) & B4 I3 (30 ng/mL)&F 52 5020 3% 58 37 41 #9 %5 7%, Annexin V
oM SPARCH B 4% 22 J& 3 ASKM-1 e Je B T 69 %ok . 42 R B, MEAH SPARCI B ¢4 T 4015 % &
BARPGC-GV-SPARCH: F 2 % 7y (64.25+1.42)%; 4% 3 J5, SPARC mRNAZ R & F ik f8 fe.gm i o 43t
RLAYE % . R E B IOt 4 a3 AP B R R 5 T A ksn. SPARCH R 4% % )5 ASKM-1
Lo 0B T R ARG 4R BI85 A N THE IR B ASKM-14m 8 T R4 B 4ABA 38 5. dk
BLBA, VB & R T 35 % ASPARCH B 0912 5% - BUK, 5 J ASKM-14m0 7 B4 &ﬁLSPARC%
B, SPARCIT £ A VT #74) tm 3G 78, ELFEA )N F) = FIHE J 38 (30 ng/mL) £A 24 4| SKM-1 48 2 49
WA, AT AT,
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Effects of SPARC Gene Overexpression on Proliferation and
Apoptosis of SKM-1 Cells

Nian Qing, Wei Chunmei, Huang Jing, Dan Chunli, Xiao Qing, Yang Zesong, Wang Li*
(Department of Hematology, the First Affiliated Hospital of Chongqing Medical University, Chongqing 400016, China)

Abstract To construct a recombinant lentiviral vector carrying SPARC gene, we investigated the altera-
tion on the proliferation of MDS cell line SKM-1 cells. The SPARC was obtained using pcDNA-SPARC by PCR.
The SPARC gene was cloned into a lentiviral vector pGC-GV to construct a recombinant lentiviral vector carrying
SPARC gene named pGC-GV-SPARC, which was confirmed to be correct by DNA sequencing. pGC-GV-SPARC
was used to transfect human MDS cell line SKM-1. The transfection efficiency, SPARC mRNA and protein ex-
pression were detected by flow cytometry, RT-PCR and Western blot, respectively. The MTS method was used to
determine inhibition effects of low doses of Ara-C in different groups. Results showed that the recombinant len-
tiviral vector pGC-GV-SPARC was confirmed to be correct by DNA sequencing. The transfection efficiency was
(64.25+1.42)%, and stably expressed. PT-PCR and Western blot showed that the expression of SPARC was increased.

MTS results showed that the proliferation effect of low doses of Ara-C on the inhibition rate of transfection group
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was significantly higher than those of negative group and SKM-1 group. The results showed that lentiviral vector

carrying SPARC was constructed successfully, and the expression of SPARC could effectively increased by pGC-GV-

SPARC, which could inhibit the proliferation of SKM-1 cell and promote its apoptosis by combining with low doses

of Ara-C.
Key words

HBENE A 7 2R 1iE (myelodysplastic syndrome,
MDS)& — 4 12 e T 40 i mli 1 5 0E 17 141
T FR) S B e B PR, BRI O R0 LR 5y 1
TR by TR AR 1 L0, I PR IRk A8 L 40 A 5
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BrAVGRYT T AR W, Jorh DU RA bR 1) 58

Bt AR i e MDSH i L IR 18A% A= ) 2 2,
Peta AR 2 T8 5 R e S DRUAH DG IR, 419 ik A
T A R AL T R M A B . SPARCHEIRIA. T
55 e ti AR SR I R DX B 2 i 1 75 40 A 1) A H A
I, P20 s & R IR I B 1, (A g A
JEAPERESEY . TR, SPARCHEASFITEA L
55q-Z5 B R R A K, 1E5q-25 A A i R DR R HE
g 5L RIVE FH, ELERS 2590 K08 BE NG AT AR Br 1) T 7
SR, M AEAESq-MDSH % H A 2K R AP, H A
PRAE ] AN 2. WO HSPARCHE [X £ 4E5q-MDS
HRRAE L O6) ) BHMIDS ) K 995 MLl A BH ff 12 2 DAL )
B VAT IR AT eI HAT AR EE 1 0 S

K] B Jfo  (cytosine arabinoside, Ara-C) A& ¥fi J7
MDSH FI I G AT 2542 — o BRI A w28
P 25, TP BH 1 41 DNAS fi, H 3706 41 i
JE RIS I, FIHI40 M AR IR _FIACA, BB
AT SO 5 T A IR R T, S T A0 R
oORYEVE R . T ST R, BB B ]
1 39 R 388 e A B0 T BRDRE AN O R
7 G I VB0 A ARG ()97 28, (RN e o) e s T
B S B AT R, X B A I 58 R AT
GEIE 9 S — BT AR, SR VRO IR R Ak
ST

75 XMDSHF 51 1, SPARCS 4E5q-MDS4H Jifd 3
FHPA T 215 K, SPARCHE [R R 1A & 1 54 & 5 A
A3 ST M T 40 A T 4 T A AR AL, X e/ LR
8o ANSZEG S A IS 750 BESPARCHE R AR

SPARC gene; cytosine arabinoside; lentiviral vector; myelodysplastic syndrome

R WIEARGTSPARCRY AE5q-MDS 20 [ 184 5 7 T~ 1) 5%
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e 4 1% 0 B 3R R 48 HpGC-GV A £, pHel
-perl. 08 & FlpHelper2. 0% A4 21 Bl b i 5 DL & A 4k
PR IR A A 3R, K% A5 RIDHSa. 293 T4
WA & AR AT, AMDSHH A 2 SKM-1 i A b B K27
[Fi) G 5. 27 e Jo) 0 e 22 A
1.2 FEFil5w

Lipofectamine 2000(Invitrogen A ] ); Plasmid
h $EKit(Qiagen 2 ), [l B M 1 (SigmaA w]), AH X
Iy 1 4243.22; RPMI-1640. i 4 I 7 (GIBCO 2
7)); Taq polymerase. Primer. dNTP(TaKaRa’Zy w));
SPARCHIA. (1l EHi i) (Abcam 2 7)); Iy IgHi
(FETT B A 7]); MTS(Promega/s )

1.3 18mEpGC-GV-SPARCH A E R mE Bk

i FIPCREG AN H (3L SPARCIHEAT ¥ 4, %
W 44 Ay 95 °CHIAEPES min; 95 °CAEE30 s, 56 °C
B K30 s, 72 °CHEAH1 min, FFR307K; fe )72 °CHE
10 min. B H 1 HE DA v B 211595 1 4 18 FipGC-
GV Vector ', T Fl 514 137 15 %1 hy: 5-CTG CCA
CTT CTT TGC CAC AAA TC-3', FiEF%1: 5-GTG
AAG AAG ATC CAT GAG AAT TT-3, PCR [ W 451
i 95 °CHIAEME2 min; 95 °CAETE30 s, 60 °CIE k30 s,
72 °CIEAHS0 s, TEIA30U; % Jr72 °CHEM6 min, 1%
R LA F Y . LBRE IR MY # 4k B DH50,
Plasmidditl $& £ & B pGC-GV-SPARC } 11, %% it ki
pHelper1.0. pHelper2.0[FIDNA. #R J#Invitrogen’y
H Lipofectamine 200015 B 15 44 #4) & Jit ki pGC-GV-
SPARCE 1293 75 193¢ iU kipHelper1.0. pHelper2.03t
B Y293 TN M, H I A 5 €4 5 S 4 M il & I 5 I, i
B2 EEURE (1 41 L35 W, —80 °CLRAT
1.4 REIESF

SKM-155 7% T In10% 6 4 M3 [ RPMI-1640,
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Y M 'E 137 °C 5% COMIANE B IR FFAH H 1R5 9%, 1
92 dFAR VIR, I E5 AR KN 58 e S 565
1.5 SKM-14Apfst

I B % AP T oL AR th, B FL LASx10%4H il 3% 7%
24 h, K G A K (MOI) Jy 1004 4, 43 pGC-GV-
SPARC( 440 MpGC-GV-EGFP(B 1 %t R 2H), [] in
BT AR 1 194 I 2H(SKM-1). B 5 556 di:
1.6 RT-PCR

FRNAiso Plusiffll G2 FURNA, -4 H 101
K cDNA. BfLINIA12.5 pL Taqfif, 1 pL_ b R
51#)(10 umol/L), 2 uL ¢cDNA Jx W ¥ (50 ng/uL)LL
8.5 uL ddH,O, S AARFUN25 ple 7E3% 1 B i b vt
e H AT HL Yk, &5 S H Quantity one#X £ 43 #1. SPARC
5I#JF: 5'-ACC TGT CAC TGT CTT GTA CCC TTG
T-3', R: 5'-CGG CGT TTG GAG TGG TAG AA-3'.
RT-PCRJ W 4 1F Ay 97 °CHiAEYES min; 97 °CAR 1
1 min, 56 °CiE k30 s, 72°CIEM130 s, JLAGFR309; 2K
Ji72 °CHEH17 min.
1.7 Western bloti&N & H

45 41 FH 100 uL RIPAZLfi# ¥ F11 uL PMSF
Z44#30 min, 12 000 r/min/% /0015 min, B4 B 3% W,
FBCA AT & I B . 7650 pgfkF N AT
SDS-PAGEHLVK, J&i FHPVDFJEHE I 5% 15 i 2F 4%
MIPVDFJR2 ho $%1:1 000 LL IRk —4T, £E4 °C R
PVDF It % ¥k H I TBSTHE3 R, 4 ¢K15 min, $%
1:10 000 LB R RE —Ht, 37 °C'F, f¥PVDFJEL h, 4%
HHITBSTEE, J7vk A HT. #JGECLE .
1.8 MTSE 4G4 At 5E

HORE 250 A K 0T 40 i B M 96 LR e BEALEY
5x10°41 fe, 5<% 4 5 A SPARCHL 3 iA+Ara-C41.
SPARCiE R B A, 7 Bi+Ara-C4. 7 5 4.
SKM-1+Ara-C4I HISKM-141 a2, SL N4, REA¥oT.
ANFATE AL 4351124, 48, 72 hjE It AMTSIR 7
(30 ng/mL)20 uL/AL, 37 °CHI5% CO M T 15 5 46
HEE L by BERAE490 nm K Tt EDAE, &-F
ITFLHCPBE . B A US40 bl 4 i 351
R (Yo)=[1-SE 56 2D soo [EL/ 0 FE AL Daoo (1% 100% 0 S5
AT EHIIR.
1.9 Annexin V/7-AADF N £ B0 T=

W B2 0E E5 30 A A1 40 i, HPBSYE P, i
200 pL Binding Buffer. 10 puL Annexin V-PEFI15 pL

7-AAD, B E 15 min, I A300 pL Binding Buffer,
ot 2K 2 SRS 0 40 PR 9 P AR Ak, 45 S CellQuest
AT H R
1.10 SEitFAbE

¥4 K H GraphPad Prism S8t it 8 {4F 04T AL BE,
PAxEs R, P2 [A) LA e 5, 22 4 1n) 28 SR H o DA
7 Z oM, S P R R g R 8, P<0.05 %
ZEm HAT B .

2 H#R
2.1 KBS L E

1803 % B A pGC-GV-EGFPAT B U], [T 4374 T
2% Lk, KA R ILEIA . BEY) T
HE20K1E, 9 983 bpAb A HE Akl 45 R H I EL,
FF 5 S8 SO
2.2 SPARCE[F 52 fEPCRF=H5EBS B ik

FpcDNA-SPARC A 55 1) 5| H)PCRY™ B4 SPARC
L[N, W ENBRT R, 3895955 bp H A HBL, 6] i
SPARCF.Yj
2.3 pGC-GV-SPARCH FiEH RHIBATE T FEEE

pGC-GV-SPARCiE 3¢ 1A 18 3 B 2 14 FH M 7 [
PCR™ W) BE K /N 41627 bp, 5 H) %58 74 1 BE
K/N—5, FHPE g5 20 7 15 HpGC-GV-SPARCH
SPARCJY %1 5 Genbank H IE % SPARC)T 5] 58 4= — 5L,
WELCHT7R, B3R IEM RIS ) .
2.4 SPARCEH18% & & K ESKM-120 i # Y
FERNEBARIEREEBEAEDN

¥4 pGC-GV-SPARCJFURL % Y XA\ MDS4H fitl %

SKM-1Ji7, %6 B F g2 HL98 kil . X LuAH
2 BB SO RIE B 2, H I =C g A W 5 G
IR (64.2551.42)%(KI2), UE W 1895 25 = e gL T
AMDS4i s 2SKM-1.
2.5 RT-PCR#&MSPARC mRNA KX

1897 75 3 A pGC-GV-SPARCHH Y SKM- 1 41 i 55
6 dJii, SPARC mRNAZIA B & = T2 [ A A 25
YU(E13), &Rk KV ER T G E X
2.6 Western blot#&NISPARCE Hia E &R i&

B YL )5, SPARCHR [ 4R W] b i 1 At s 56
YL(El4), 7T R W] 22 R G248 X
2.7 F#EREE X A SKM-140 B3 78 /Y 2200

297 5 80P R () /0N 7)o BB A 1 4541
24,48, 72 hfi5, MTSHIN 45 5L 7R, AN A [A] SSPARC
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A: pGC-GV-EGFP# 7R g U] 7=y vk 45 He(1: marker; 2: B 1) 7= 4);
3 R UT B AK); B: PCRIRAF H I JE NSPARC F BLIA WL Ik 45 R (1:
SPARC; 2: marker); C: PCRY% 5 pGC-GV-SPARCTE 21 wi e (1: B 1 X
e, ddH,0); 2: 5 3T B 30 B B 40 marker(H _F 1T MK
33 Kby 2 Kb 1.5 Kb, 1 Kb+ 750 bp. 500 bp. 250 bp. 100 bp);
5~12: SPARC #:4k T

A: PGC-GV-EGFP enzyme electrophoresis results of PCR products (1:
marker; 2: enzyme products; 3: unenzyme products); B: the sequencing
result of target gene SPARC by PCR (1: SPARC; 2: maker); C: PCR detect
recombinant clone of pGC-GV-SPARC (1: negative control, ddH,O); 2:
null vectors; 3: positive; 4: marker (from top to bottom are 3 Kb, 2 Kb,
1.5 Kb, 1 Kb, 750 bp, 500 bp, 250 bp, 100 bp); 5~12: SPARC plasmid.
Bl KB R pGC-GV- SPARCE AR e E A TR
Fig.1 Enzyme products and identification of pGC-GV- SPARC

1 2 3

-
SPARC » — 300 bp

1: pGC-GV-SPARCH: Ye41; 2: %53 hkpGC-GV-EGFP4; 3: 75 (141,
1: pGC-GV-SPARC transfected group; 2: negative group; 3: SKM-1.
E3 RT-PCRI&MpGC-GV- SPARCEH: SKM-14Rff f5
%86 d SPARC mRNAFKIE
Fig.3 SPARC mRNA expression of different groups trans-
fected by pGC-GV-SPARC detected by RT-PCR after 6 days

A) ~ (B)

©
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120
L

M1 I M2

90
1

Counts
60

10° 10! 10% 103 104
GFP
A: SKM- 141 ({8 B AH 2= S A BE, 400%); B: 79t T pGC-GV-SPARCIY)
SKM-14H (5155 5 S A, 400%); C: e I A 20k, M1k
JNTCEGFEPZIE [ 41 it L 91 (35.83%+1.12%), M23K 75 1 EGFPR 1A [
A LE A1 (64.25%%1.42%)
A: SKM-1 cells (400%); B: the infected of SKM-1 cells by pGC-GV-
SPARC; C: the transfection efficiency detected by flow cytometry; M1:
no EGFP, the transfection efficiency was 35.83%=+1.12%; M2: EGFP,
the transfection efficiency was 64.25%+1.42%.
&2 pGC-GV-SPARCIEFHREH IR SKM-140/a/F
%86 d EGFPFRIE RELFHE
Fig.2 The EGFP expression and transfection effect of
of SKM-1 cells transfected by pGC-GV-SPARC after 6 days

1 2 3

SPARC | — - 38 kDa

B-actin - — — 43 kDa

1: pGC-GV-SPARCH; YL 2H; 2: 7% i MpGC-GV-EGFPA,; 3: ¥ 4.

1: pGC-GV-SPARC transfected group; 2: pGC-GV-EGFP group; 3: SKM-1.
[El4 Western bloti&MpGC-GV SPARCH: F:SKM-140pf1 /5
%6 d SPARCER KA
Fig.4 SPARC protein expression of different groups transfected
by pGC-GV-SPARC detected by Western blot after 6 days

Fe1 MTSHEIN 4077 2 B B X SKIM-148 i 4 < H0 1 B 52018 (x5) (%)
Table 1 Effects of low dose Ara-C inhibit SKM-1 cells detected by MTS (x+s)(%)

41

24h
Groups

48 h 72h

pGC-GV-SPARC+Ara-C
pGC-GV-SPARC
Negative control+Ara-C

44.451+1.545
16.111£1.041
24.877+2.742
Negative control 4.483+1.491
SKM-1+Ara-C 23.831+1.357
SKM-1 group —

62.152+1.081
21.311£1.402
36.573+1.292
6.996+1.577

31.197+1.231

76.417+1.372
30.524+1.056
43.892+1.223
7.112+2.342

41.889+1.352
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Annexin-PE Annexin-PE
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(G) 100-
Em pGC-GV-SPARC+Ara-C
s04 * E3 pGC-GV-SPARC
E3 Negative control+Ara-C
Sl O SKM-1+Ara-C
2 — Negative control
£ 40 =3 SKM-1
o
2
< 207 o
E o
0 M it : S

A: pGC-GV-SPARC+EHl fi 15 B e G AL AN Jin g Bl it 5 C: 7% 5 2 2B B At 75 D: SKIM-128 J+Br0 8 0 15 B 225 9 28 20 A I )bl i 1 F:
SKM-141lffil; G: *P<0.01, 5HABLILLH .
A: pGC-GV-SPARC+Ara-C; B: pGC-GV-SPARC group; C: negative control+Ara-C; D: SKM-1+Ara-C; E: negative control; F:SKM-1; G: *P<0.01 vs
other groups.
El5 ZERAT2 hig, FEIKIBLMAAAYET LR
Fig.5 Effects of the apoptosis results in different groups after 72 h drug treatment
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ot Rk +Ara-CAL I 40 i 19 78 W] 6 B, SPARCIL 3%
ik+Ara-CZ 5 HoAh & 550 41 TR 48 L DR 2507 22 0 W e
T R P<0.05, 1t B SPARC+Ara-C Xt 21 i 138 5 171 1)
KIS HEG R L SPARCE RIEM . =
B4 S SKM-14] 2 [\) 2% 57 W 3% (P<0.05), Ut ISPARC
I RIEA G n LA fgH TG 2 (R D).
2.8 Annexin V/7-AAD# N Z4A40AE T-RYLE R
RAEMTSEE A3 H, 2517E 72 his & 4140
0 2R i, DAL AT S e B 250 FH 72 hE Al
BT, SPARCI ik 4. SPARCHY % ik
+Ara-CAL 1 M T3 5 G vy, B A AR TG 22
H a8 X (P<0.01); SPARC5E ik+Ara-C4H ()41
WO T % e e, 5 SPARCHE ik 4HAH HL 25 = 5 4ot
2 X(P<0.01)(&5).

3 g

W FE R I, SPARCHE DA IR 4 T A 70 380K 1 S o
PEo SPARCIH Ik 5 40 i A 5 1A A FLAE FH R IR 2
Pl A= Wy 2 36 1, L b i S B R AR JE SPARCHE IR IE
i K TR AN L P B A A AL R AR IR B R E
SPARCHT. 22 ¥ I8 vh il i S ek R, e B
IG5 SCH0 T 40 P 245 %) 1 B R AR S s, AT
b R0 240 0 ) B T SO RS o A9, A M g R
thSPARCHI s 55 R # B4 FH S A7 P BRI R
giH W BRI FUIRE T, SPARCIEA
SRERIR, AR O BRI v —
WS SPARCHUAL FI 5 AN A& ] 336 i Jgg 40 Ji 55 o
2 TE) R0 B AT S EOMDS 4l g 39 5, ] i SPARC
K PEAK T S Sq- 25 A 1E 4 M ) g A0 TR 3R
TN A, SPARCTH] REAEAESq-MDSHH AL ¥ B 5 7 1~ +h
R HEEE.

WEFIMDS [ 40 A A 1 EAMUTZ-8 MUTZ-1
MISKM-1, H FMUTZ-841 My 1%t 1% 2% ¥ I 17 7
Sqift U2, IR B WF 95q-25 A AiE Y EE AR 40 g A
. SKM-1HA Z Fiiz 8 5w, ARG5S, i
MUTZ-1 C 4% 3F B & ChMDSZH s, A8 21 O %)
SPARCHE [K] & 75 B&AR X MDS I L 119 5% Wi i 7 #F 9%,
RINSPAR CHE AR Wi 20 M K9 B (45 RAE R R ) o
522 M R, A7 P06 2% 5 R ik 2R 0k A T Alc—
PRI, KEFEAESq-1 4l i 2R, 1T SKM- 148 A 4 i 5 51
(1 HEAER AR

AL, M2 B AR H T N e il B 2R 5 B

(HIV), 73 2440 f A0 {E 5 2440 M 35 A7 IR G Re 0, fig
KRE, BIRWEN S, BhRaa G aen
. T YL RIF AN SR AN 50, R AT
FELANS I BEAE Ry SE AR . 28007 %5 2 Fll Western
bloth M 46 ik, A B 5T % 2 K @ pGC-GV-SPARCIE
RIS B A . B — W SPARCHE F 5 ASKM-1
g0, 5 dJfE Z8 3 =4 AR S W SKM-14% 3t 24 % 1k
(64.25+1.42)%. RT-PCR J Western blot4h Ft ¥ i} 7R,
SPARC mRNA M Hi (1R G 2 . 41t 22 501, %
S Gt B X(P<0.05). H45 AT I HAES: T
SPARCIE i A R s Fise Ty, 1t B s 2 Ay M4 e
TRk AR Y SKM-141 g, JFX6H 41 #5155/, X
AW TR FESPARCAEAESq-MDS Al L {4 5 7 7 rh
(RIFE LD

20 A SR S 12 24 0 BB I A7 AR I TR
A OCHE, W R EoF B M i N o s s AR
FUEEN ARSI 3 AR ) 2 Db A 8 8 4 3 150
SPARCHE K 3514 22 i, BT W B A % L 440 ff 34 B 40
IR o 20 BRI T A E R R B AN EE R E
ARREBPEM . NG S8 1252 AL AE T i
SR R A, DRI BELRS 440 L M9 L R 40 R 0 1 e Ay
IR VR T A T

AT, MTSSE K 45 8 7R, SPARCHE A Ik
2k J5 ASKM- 141 i % 58 410 i, [F] B SPARCiE &
3 AN /IS F5 B2 A B EF S A B B o 2 B
AR S 56 20 . Annexin VA I T 45 B B R,
SPARC 215 W T AN I SKM- 1 40 i 588 5 7 172K vl I8
(23.972+1.232)%(P<0.01), LIk A /)N 751 & il ki o 7
P T 40 R V8 T 325(75.964+1.313)%, 55 41 1 %o 1 4
SRR R Mt KIEH B Ara-CAH LR, 2= 5 BA G
28 U(P<0.01)o SPARCHIXFhAE ] 5 HiAESq-25 4
FEH (VR AR R, [RTISE, SPARCYE fifides M i 41 Jitges v
W R AEFIRE IR T o SPARCSSE 26 15 164 Bl It 1 4
PRV T 52 R T e S A N S Rlp 53 J Fo A
i T HE R N Caspase 515 1) A7 ¢, (H ELAR T 46 i
TN 2 1IN S 2 G

Zr LR, AWk I SPARCIE 321K 244 fig
A %3 = HESQ-MDS AN i SKM- 1+ % 3 [ 1) R 1A,
SPARCHE R 3k 33k A% 5 %} AE5q-MDS 41 fifd A7 48 4 1)
VR, ELIE G /N7 Db e 14 e g
I 25 A i SKM- 140 i i) 34 58 I F 2 A M T2 7E
17 AESq-MDSHE, oA Tr KR R SPARCFR L 1K 254
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