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Abstract: Objective
line SNK-6. Methods MTT, DNA fragmentation and flow cytometry (FCM) analysis were used to de-
tect apoptosis of SNK-6 cells induced by gemcitabine. A human apoptosis microarray containing 88 ¢cDNA

To investigate the apoptosis induced by gemcitabine in human NK/T lymphoma cell

fragments was used to detect apoptosis related genes expression difference. Results Gemcitabine could
inhibit the growth rate of SNK-6 cells after 48h treatment in a concentration-dependent manner. DNA
ladder was observed on DNA electrophoresis and its intensity increased with the increased concentration
of gemcitabine, FCM assay revealed that apoptosis cells respectively accounted for 2. 1%,8. 3% ,23. 9%,
30.9% of total cells respectively after exposure to 2 pg/ml gemcitabine for 4, 8, 24, 48 h. cDNA mi-
croarray analysis identified 4 up-regulated and 13 down-regulated genes with more than three-fold change
in the first 48h as a consequence of treatment. Conclusion Gemcitabine can induce apoptosis of human
NK/T lymphoma cell line SNK-6 cells in a time-dependent and concentration-dependent manner and alter
the expression profile of apoptosis-related genes in this cell line, which provides valuable insight into the
mechanism of the gemcitabine-induced apoptosis.
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1.1 ¥
11,1 JUfkk Sl 38 SNK-6 40 A 45 41 5

NK/T 40 bk E 98 40 bk, A< 50 56 == K 0 DR A7
& 1020 AB LI 100 u/ml HFHEZE 100 pg/ml
BEEFZE .1 000 u/ml FIA 2 201k 7R) B9 RPMI1640
BEFRUL L HE37 C .5 20 COL 1R RN BE 1 35 240 P9 8 JLES
I3 2~3 RII - 5~6 RAGAR O E A=A I iy 248 e
BT

1.1.2 K K&z RPMIN640 8535 K Solar-
bio 2w 7 s N ADB LA ] RS 44 T O i ik 42 1 5
Annexin V-FITC 4 g vk 700 &0 [ ik 0
AR Y s RNA B BGRR &0 3 RARAE W) 5 I sk
&0 H Fermentas; #8 T-4H 5 3E [H PCR & 7 KRk
55K B E MR AEY) s 35 VO MV A V95 5 AR A |l
airs LA PBS FEifil i 2 mg/ml EFAFH . 4 "CLRAE

1.2 ik

.21 MTT ¥ B BCE KB 40, 4% 2 X
10* /FLEERIT 96 FLEF IR AT VG Al 35 , ffi 23k
JE43 50k 200,20,2,0. 210, 02 pug/ml, B4 % =4
SEAL IO BRAL A FRAE 48 h 5 BEAL I AHT
BERE RN 90, 5% MTT 20 pfEH 4 hy 130 (045
Ar s 3T FTEW A H AR (DMSO) 150 pl, 4%
¥ 10 min %, IR S A T 490 nm P4
D E WO RE CAVEI TS i MU AA s R . AR RAE IS 3
= SEYGFLF YA /X BRALSF 2 {H X 100 %,

1.2.2 FHPGMESES SNK-6 T fRg4ipk K&
XTECER I lCE 4 °C 1 h B4R A A R 20 Ak s i i
MTT 2558, 11 4 ml & 2 pg/ml 35 VG M A 15 T2
YEFHAHML 48 h, 7% 25 25 WK, TR 1+ 24 W 46 1% 77 W 4k
Lt 12 h,

1.2.3 DNA W20 BOR[RIR EE 35 P fh s A
48 h 4R AL, A3 S ES CREE 2 X 10° 4R, # an T A
BEERE . PBSPE 2 i, AL 5 ml EP 45, B0 2%
FVEW A 50 pl 2R (10, 0 mmol /L Tris-
HCI, pH 8.0, 10. 0 mmol/I. NaCl, 10. 0 mmol/L
EDTA.100 pg/ml % 1§ K, 1%SDS) . i#%),37 C
R EIRAY A2, 12 000 r/min B> 10 min,
IR 2 5 — e EP B, LSRR B 2K/
ST QD) 2R B/ A5/ 5 (250 24 1) FI G5 &%
e 1R, FE LW A 1/10 KRS 3 mol/L
NaAc fil 2 ARG UK T K LB, F — 20 CULyE L
. T—10°C.12 000 r/min &> 10 min, ¥ IL3E
WF20 Wl TE b, IF A 1 pl RNase (10 mg/
mD ,37 ‘CLR% 1 he A 4 pd A5 50 22 vl TR AT
1. 820 B /IR W 58 I L vk 40 min, AN B WAL T
WEE

1204 BYEmn AR (FCM) xS K
HHZAL, PRI AL 3 5 X 10° /ml, 4280 T 6 fL3%
b, FRAL 2 ml, TS FRAR Th 35 5% 24 h 5 B
fief 3% % W A%, 5 P A 2 pg/ml FEH] SNK-6,
AL FRINTA] 4.8.24 .48 h HE1T AR, 44 41 it %L
5% 105/ml, 2 2 ml, 1 000 r/min 4 C &L 5
min, 7 LIS . T PBS P 4H I, 1 000 1/
min 4 C&.0 5 min, 7 FIEW . H 400 pl 1 X An-
nexin V 45 & RN MR EE R 2 1 X 10°/ml,
AR A 5 pl Annexin V-FITC YL i,
BRIRAE4 CHOE KA T E 15 min JFMA 10
pl PTYAA IR A) 54 ‘ClEEIFE 5 min, 37 B
A LSRN, 2 O 2SR 10 000~15 000 A,
1.2.5 RNA ¥R EREEZ I8 5X10°441HE/
2,1 000 r/min B.0> 5 min, A 1 ml 2L . %%
BCE 5 min J512 000 r/min 4 ‘CE.L 5 min, B iE
W A — B iy 6 RNA B 09508 55 n A
200 plG@ 45, WS SR G A IR 15 s, B IRIE 3
min, 12 000 r/min 4 ‘C &> 10 min, £ RNA [
RS 2R s D2 A0, SRR TE K S
BT AW FRAE A, 12 000 r/min 4 ‘CE L 30 s,
FEPEWR » TE W B AL TR A 500 pd 2228 F1IR . 12 000
r/min 4 ‘CELL 30 s, 5 B DR IR UE P 3 OB T
FERERR s SRS A TG RNA ik P e RNA, ip A5
PEW RS 18 1 pl U RNA 1l J6 RNA K
10 pl B F65 CAREH 5 min, W Bk b, 5k
F ARV 12 pl 5 X P 4 ] L RNA T 5] 1
pVTIOMMANTP 2 ol S e 5l 1l 3220 pls 2
A 242 °C 60 min.70 °C 5 min 4 ‘Cf2 ]},
1.2.6  JHT-AHCHEE PCR ARG 5 S s BF
1525 [0 BB ) T 20 cDNA IR B2 2 3 M 28
KA, B SR =R, A VA R I TR O
LR, “PHT-AI I PCR S A 78 S5 T2 1
88 B —1 5 [ #5311 7€ 78 96 L PCR #arfr,
6 3 (B2M/ACTB/GAPDH/
RPL27/HPRT1/0AZ1).— PCR 1E X} & F1 —A~
FEHA4 DNA X, 2 T PCR G 7 s
bR E Ak, PCR IE X B8 H T PCR iz 45, P 41
DNA X B F K 0 264k 9 RNA K & v aT 5877 78
MFRRFE K 20 DNA, R P& & PCR X fa]—4>
FEA A =K,
1.3 Gtk

FH SPSS17. 0 F it 47 . B ASA AR £ i 22
(=), 4L ) 40 A7 5 2 LU o A s 3
TEGORNZ A ] L SRR 2 7 25 53 AT (ANOVA K
55 5 TR 5 S ] (AR OGP 23 BT R H Pearson 8¢
REHT. VL P<<0. 05 hZERAH S iTHFE X,
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Compared with the control group, gemcitabine has obvious
inhibitory effect on SNK-6, P<0. 05

Bl 1 ARERESFMET SNK-6 20589 4 K 10 6 B
Figure 1 The inhibition of SNK-6 by the increased concentra-

tion of gemcitabine

2.2 JAT-4HAEAY DNA B3

AN [ B2 5 V4 Al Y 38 AT 75 3 SNK-6 4 it & A=
WA GERIE DNA Fy . I H Bl 5 V8-l i vk B i 14
TINERTE S5t R B B I, ULIAD 2,

A-E: concentration of gemcitabine 0. 02, 0. 2,2,20,200 pg/
ml; M: DNA marker

B2 FERES SRR SNK-6 405 48 h &) DNA BikE
Figure 2 DNA fragmentation of SNK-6 cells after treated

with gemcitabine in different concentration

2.3 FCM 4#7

TE A M L Aoy R DA A . 22 I
%P (Q1) Annexin V-FITC / PI" Rk 3t B
A HUARME B 45 40 7 s 22 S 42 BR (Q3) Annexin V-
FITC /PT RiG gt s /5 4R (Q2) Annexin V-
FITC*/ PI" e AR T- 40 i 47~ 2B (Q4) An-
nexin V-FITC" / PI AR EIFT- 400, 5 Pafhiz 2
pg/ml YEH SNK-6 4.8.24 .48 h J5 .15 SR 40
F L A5 23 SR 302, 1%6.8. 3%0.23. 9% .30, 9%, 5
B8] & 1F #H & (Pearson #H & R % r = 0.952, P
<0.05),

with gemcitabine; C:24 h after treated with gemcitabine; D:
48 h after treated with gemcitabine

3 HFEME 2 pg/ml /EF SNK-6 4.8,24.48 h FCM 417 &
Figure 3 FCM analysis of SNK-6 after 4,8,24,48 h treat-

ment of 2 pg/ml gemcitabine

2.4 PHTAHOCEER PCR S il

TE 88 S5 Ty B AR, 2Lk B 5 7
AR IR G RS | BRI R T 2 805/ 2 1
LR 17 45, Hop ik BRI 4 4 P T A O e
R & I B 3 (apoptosis-related cysteine pepti-
dase3,Caspase-3) , #& ¥ L 4il fE € 1= [H 1 4 (pro-
grammed cell death 4, PDCD4) . 1 5l g 2 X Y-
box1 [ SRY (sex determining region Y )-box 1,
SOX1]. # 4k 4= K I F p-1 (transforming growth
factor, beta 1 , TGFRD), FIAKEN 13 k. 2 G
L5 B 3 (mitogen-activated protein kinase 3,
MAPK3) , 22 54535408 1 3 4 10 (mitogen-acti-
vated protein kinase kinase kinase 10, MAP3K10) ., %%
HE AL 3 % 14 (mitogen-activated protein
kinase kinase kinase 14, MAP3K14) . 22Z4 515405 H
3 1 11 (mitogen-activated protein kinase kinase
kinase 11, MAP3K11) BARBELEE 3 S 19 1. 5
{ii 2[ phosphoinositide-3-kinase, regulatory subunit
2 (beta), PBKR2] {5 5 4% 2 G /L 8% N T 5B
(signal transducer and activator of transcription
5B. STATSB) .\ B 4t bk 28/ M2 4 (B-
cell CLL/lymphoma 2, Bel-2) . X-J& BE 8 7= 411 1
F(X-linked inhibitor of apoptosis, XIAP) ., J§ 7=
4 T B 5 15 5 [ T (apoptotic chromatin condensa-
tion inducer 1, ACIN1) . V-AKT /)™ 55 ik i 983 9% 25: [
T IL K 2 (v-akt murine thymoma viral oncogene
homolog 2, AKT2) AT KEFGILIK T 1 (apoptot-
ic peptidase activating factor 1, APAF1) /i IR3E
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KT Z R % 10B (tumor necrosis factor recep-
tor superfamily, member 10b, TNFRSF10B) .41~
HHOCTE R 2 (death-associated protein kinase 2,
DAPK2) , ik S5 5% 92 S B[N 208 MAPK Z
bel-2,Caspase-3.PDCD4 £ PI3KR2,

3 iFig

PG At S — T AL Y e 2R BRI 25
Huang 8E°7 1A S 311 1 40 i 9 DNA £ 5l 5F 18 i
DNA W% 2 75 74 flh 52 375 08 T 1 = 2R AL .
T VU A Sy A0 S A S 25 . B VR T DNA
AR, BYS 9, WK 0 i 3G 5 BH W T S 1 & Gy
WX Gy K MUTEAE T IF AT e AR 98 240 A P 4
AF RIS B o 7 P A V52 9k E 52 X 22 S A9 A i
Cln g ges AR /N0 il s L g IR AE9 988 45O A 3K
TR,

ARSI MTT A 7 78 Al ¥ % SNK-6 4
AR AR L 5 SR 2 B A0 AE s R Bl 2 Pk
JEERR 1 10 1T 28 W T s DNA W7 24 o K 52 55 & 91,
0. 02 pg/ml 7 PEALTEAE A SNK-6 40 48 /i /I
A W) DNA ladder Hy Bt , 56 B 7 P4 Al 3 34006 T
PHT A5 5 38 B, B0 T AR N DD Y k. S 1R
DNA 53T ARG NI A B V)] I8 K B Ry 180
~200 bp BEHEEATEA) DNA F B, FCM 45 1
R PUMLE 2 pg/ml fE ] SNK-6 4.8.24.48 h
J& 15 T B R T 40 B B 0 S 3k B0 201068, 3%,
23.9%0.30. 9%, LA bS50 35 W] IE B L 75 VE b V5 AT LA
AT NK/T 2 At bk C0 088 4 B 08 1=, I 52 15 i) A
Fo T

AAIFGEIA R PR T A OGP PCR It % 35 P il
TSI CUR AR T PLER AT TR R 45 R
R SPHTAHOCH) 88 LB R iy 4 & BE R FRIL T
P13 SRR R IR N M. o A B B WY 2
Caspase-3.PDCD4, WF5% & BL. A T-15 5 51
KAt f2 Caspase B , BT AT Caspase ¥ LLTCTE Y
il |5 AFAE , — 0T ™ A Caspase GO » 5
KSHAMMFE T, Wei %5050 & 31, PDCD4 7R T
i) T EEAEH. AP LB, MAPK 5 T
W R i 2215 Tk A M R T A, T RE S5 AR R
TR 52 R B B R AL A ST AR g 45 R R
Caspase [ PDCD4 7E35 POt HI R 5 B 9, 35
IH T TR 5 5 SNK-6 J8 1= [R5 T Caspase i
% M PDCD4, [A] BF MAPK 7K J& ' MAPK3,
MAP3K10.MAP3K11 A& MAP3K14 ¥ BH i T4, 32
N PUAIEES Sk L 40 A SNK-6 I 17 2k 78 41
il T MAPK i #  (HHAE FHPLLE TR IR ABISE .

BT P A AT LA S NK/T 240 i bk 97 240
J A PR T I LS I TR] 5 7 AR s 8 T A S
A A e o DY A T R T Y i B AR it —
AT THLH AL T E AR,
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