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Effect of enhanced survivin expression on lymphocyte proliferation and function in

K562 cells

LUO Ying, WEN Xian-hao, XU You-hua ( Department of Hematology, Children’s Hospital, Chongging Medical University,

Chongqing 400014, China)

Abstract. Objective To study the effect of survivin gene expression on the lymphocyte’ s proliferation
and function in cultured K562 cells. Methods The constructed recombinant vector pEGFP-C1-survivin and
the plasmid pTZU6 ™ 1-survivin encoding short hairpin RNA of survivin were transfected into K562 cells respec-
tively to generate K562/survivin® cells and K562/survivin~ cells. K562/survivin®™ cells were selected by
G418. The survivin mRNA and protein levels in the 3 kinds of cells (K562/survivin*, K562 and K562/sur-
vivin = ) were detected by semi-quantitative RT-PCR and immunohistochemistry methods. The peripheral blood
mononuclear cells (PBMC) from healthy subjects were co-cultured with these 3 cells respectively in mixed lym-
phocyte-tumor cell culture (MLTC). Lymphocyte proliferation in the supernatant was evaluated by MTT assay.
Nature killer activity was detected by flow cytometry and IFN-y level was measured by ELISA assay. Results
Proliferation index in K562/survivin* group was much lower than that in the other 2 groups (P <0.05). Sur-
vivin expression level was of negative correlation with NK activity. IFN-y content in the MLTC of K562/ sur-
vivin* group was lower than that in K562 group (1/4.5) and K562/survivin~ group (1/8). Conclusion
Enhanced expression of survivin may inhibit the proliferation of lymphocyte, activity of nature killer and the se-
cretion of IFN-.
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W2 ZHL)5 dJF , AR 4S5 L35 84T IFN-y kil , #¢ ELISA
o 00 B U RH R T o
1.3 %itsxa®

BARLL &+ s F7R, N SPSS 10. 0 GE it 5144 47 Bk FIAS
35, A PRI A ST REAR B ¢ KT o

2 HR

2.1 #F&sA survivin 2 B 49 K562/ survivin * 2@ e,

B4 T4 ki pEGFP ™ C1 ™ survivin 28 J§ AR/ S5 5 Yy
K562 Z1ff1 24 h, T 25 GAI8 Fa s i 6 , 16 9¢ 6 i B T WL%E
GFP (31K, Z5H WoR 204 85% LU b1y K562 4 A 4k t0.5¢
FefE HFRIE , 7E 200 pg/ml 1Y G418 4EHpHE 3% 2 A5, 9 ok
JEE TC A SIS , AR AT R 4l 8 B R 2R 5K survivin B[R ) K562/
survivin " (E 1) o
2.2 survivin mRNA £A&

RT-PCR ™4 1 Uk 45 2R R , % YL @il & 55 20 Joi k. pEGEFP -
C1 ~ survivin K562 4ififif) survivin PCR p=4) B Jik oy 58 2.4l K562
A1 i 2H BH o 3 5 5 % Ye L ZH R pTZU6 17 survivin K562 2 fifd
{5 PCR =4y it Pk s s B i KS62 40 g 28 W S 055 . 1 B-actin
MRATHEZER(E2),

2.3  survivin &G £k

survivin Ze 3k FHPE4R A AT L2 A 5T o8 20 A%t Uk A

(E 3), K562/survivin ™ 4 Jifd 7 survivin 25 [ 38 35 1 5, K562/



5523 1]

%R, A KS62 A survivin S PRI 000k I 2 i 1 5E R E BE R 52 R 2217

survivin ~ il survivin ZE R (F 1) o 3 HZEIELE,
ERHAGIEE L (P<0.05),

A B8 T AL B KRR MAE
1 BHMETWE200 ng/ml G418 45 2 FJ5 K562/ survivin *
paIER  (x100)

1 2M3 456M

697 bp
<394 bp

survivin—

B-actin—

M. 474 ;1,2 :K562/survivin * 485 3,4.K562 48; 5,6:K562/survivin ~ 28
2 survivin mRNA ZE & HBRIZFR

2.4 HEmiRgiE m

K562/ survivin * 25 (7 B4 4T 84 7 46 250 (P B AT
Mg, H22 38 Gt 2 L (P <0.05) , 1fif K562/survivin
21 P A S T HALM A B 5 K562 4 b, 25 %A ST
FEX(P>0.05)(£2),
2.5 NK @ EH

AN A4 M 45 SR R, 7E K562/ survivin* 21 (1) NK 4f]
i 3% P B A1, K562 41 A 2H 451G, K562/ survivin ™ 2 55, H. 3 40
Z IR HAE , 22 A S (P <0.05) (F£2)
2.6 falL B IFN-y 5k adH oL

T K562/ survivin * 2 380 TFN-y 43 WhE% K562 2H AL, i
K562/survivin = 25 Y] IFN-y 2330651 0F i3 B4 0, J& K562 41 Ay 1.7
e ZRWASIFE N (P<0.05), WLE2,

» - ™ v
L ‘ L
e . e .
& . .
= & a .
. . L
]
o, - ¢
[ ] . * i o
» i

&1 survivin EHRIRIZE

15 survivin 25 [ 253501144
- + ++ s
K562/survivin * 0 2 6 122
K562 1 4 9 6
K562/survivin ~ 5 9 5 12

a:P <0.05, 5 K562 21 1b4z

%2 survivin X PI NK 40085 4K IFN-y 43 B9 8500

25 PI NK 4ifgih (%)  IFN-y(pg/ml)
K562/survivin*  0.41 £0. 132 3.80 +3.09° 8.29 £3.29%
K562 0.64 +0.21 10.75 +6.00 36.77 £16.79
K562/survivin = 0.71 +0.21 20.83 +8.98¢ 65.24 +10.39°
a: P<0.05,5 K562 411b4x
3 itig

I8 ) 2 A o 20 R R T A2 0 G 5 el oAk 32
BHL AR 235 5L , 1T 3K 26 S 59 5 PR ) d B ks e 32 I 1)
UG YU TR PR K R T B N A ) KR R
BEVINRR . [, HUA G % WD e A9 Bt =
557 eggg B9 B, Ff e 240 i e LA gk RS e L o)k A AL
FAXGT fieb g P B e 4 i), 0t b e 7 A o IR 4 sk S R IR
() 63K S R A5 AT I B AL Y S e D RE 1T 5 5 B
TR AR Y BT H Z B R KA BT
TR T it e () 2 A 2 AL, 5 Ay o Jed ) i 8 ik
RIYAYT FEREBT B34

TEPRE R S PR IR S A i PR T JE A survivin
PIILERIRR , I 12 335 T 2P Mg 4L 8L 4% 52 56
o WFT EIESE, survivin J& R7E IR 09 & A &
HEEEER . & rT LA AN IE 752 9 394 5E 8
B oAbz B, iR R | e 22 24 it 24 , R A0S kg 240 Akt
ARSI RUEYE 2 5 A IR, I B R 5 i
OB R R R IR ARG . DRI L R B A IR L R R
SRR

H AT, SCHRL6 ] H & #0 i survivin R Rk, 0]
DM i 933 T 25 5 BT -1 4 S 9 9 988 I I 9 2K

a 2 . & ¢ . [
- t. o
]
. v .
. -
L ‘ : - ﬂ Py &
% e
] ¢ ¥ L &

A K562/survivin * zg et ; B: K562 2@ i ; C ;. K562/survivin ~ 48 e,
3  survivin EHAERAPFHIRIE  (S-Px400)



2218 o= EORE

K= % R

5530 %

Asanuma 27 8 1 survivin GEASIE L 6] Fas /19
P TA5 5 BEL L S 40 % e 98 40 J i) B8 ot , O e ok
I FasL (283K X G e 40 el ik A7 [m] o, DA 326 M A 922
Wikilo {5 Shon 2" HIIA Ny, JHIE 7 S 41 MUFE T (acti-
vation-induced cell death, AICD) 2 4E3:4ME T 4 i i
S EEALH], TAE G, W8 R IK A survivin B K REGS
i) AICD #Y &4 o XS P78 1% BE DR I R 1 52 i)
PUAR R S DI RER S 5 I8 14 LB I R 7

PRI T AT DA 28 4 1% B 15 0 NKC 48 i 3% 2 L 4
JEL PR TFN-y 7K 3 A7 18, 3835 survivin J P14
T ETIREISEMm o Ik T 48 M2 LA 1) B 22 H 8 20 i
BB RINEG KA — R A O, o 2
58 IR VAR L2 40 L8 0T A T, 3K A 0 R AR T
SN B AL 27 B NK 20 i 2 200 i A b i R S
PERLST , TER IR S I B e vh & 454 ST, 2
A HH 20800 1) — 28k LA, B TEAL
Ji S5 R AT B 2 P U iR 4 i, ELAS 52 MHC
BELA] , XoF P10 2 L Rk 08 G A A 588, SR LA i e
HIE—IB B4k o Rl NK A i 37 T LS B BLAA [
FHRRETNGE. ML T IFN-y FZHEALr T 400
(f345 CD4 " Th 4 F1 CD8 T 41 jie) A1 NK 2 A=
I HA XA S8 D REHEA T IE PR VR T, &
REAZ G SR AILAA o 52 s WL 0 B0 98 % A D R, anfig i CTL
FTNK 41 g 15, 3958 TNF (9098 75 A, A2 2F Th
20 APC LUK CTL X HLARMI A SRR AN o kA
5T F B IFN-y A58 i P8 4% Fas/FasL 240 FH 1E
S S ke

FATHFR LB, 3 HiIREE IR R b survivin 3
() 23R KT 5 7 L2 400 i 1 5 48 B AR SOC &R 3 o
survivin FEIKAY K562/ survivin © 20, FLJbk 5 40 i 3% 5 55
BHBMETHEA2H , IX 3R survivin 1 ek m] LI
AL A Ik T 4 M3 Gl I =20 A o BT 45 2R s
NK 435 P 5 survivin PR 8 238K P 500 2 ¢
F o survivin [ 358 5, NK 400 A9 35 P 8K ; sur-
vivin IR B, NK 40 09 75 Ve S . X 7R sur-
vivin J& A R 23K T LA NK 40 375 14 5 survivin K
PRI ZRIA AT DL E i NK A0 ML P X o 3 7s 78 e
YA survivin JE PR Y 55 2238 AT AR AL i [ A e
PEDIRE . 1T NK 20 A% SR 20 ] 5 222 a4 A ]
AYIRAR s — AR o LR BRI ; 75— m &k
FasL, SE040 L R 1H Fas 4546, 7/ S MBWMA T W
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