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[#ZE] BB WL Apollon siRNA HEL[TULER Apollon FEREEA I (TMP ) Kb A K 44 0 1 ifi s 40
bR K562 395 B JAT- RIS . T3k MR AT I SE R ik H A 8 R e A AY Apollon siRNA - BE, #48 pGPHI-
GFP-Neo-Apollon EUZFRERAR, FRAE AR A I 2R L Yo 55 KS62 200 1 5256 43 R AN ML HERZH ( RATATAT A B ) |
[ BRZH (e e BIvE BRI AR ) I RNA TR (%% 7% pGPHI-GFP-Neo-Apollon BUR.ZAK ) , FIH RT-PCR 7%
FUL G RE D ETE AN A L0 40 Apollon mRNA K 85 (AR RGN ; BT LR 43R0 1o T™MP 41 (it
Ji 320 pg/mL TMP ) . TMP+ BAMEXTHEZH A TMP+RNA 42, 17 FH MTT 32 A0 =0 AR AR 250 R 4420 K562 41
MR EsERE I MAa TR, R AHEHY pGPHI-GFP-Neo-Apollon ZAKRETE K562 U MR E Rk ; RNA T4k
ZH Apollon mRNA Sz HAR [ HAH X 238 7K F-BH AT 20 6] IR AL AIBA MR IRZH (3% P<0.05) 5 RNA T4 K562
20 i 3G TR A R AH TR T AR B4 (P<0.05) , 5 RNA FHRLH K TMP 41 #:, siRNA $5 ULk 4 TMP
fiE B EHR S K562 AR R R AP T3 (4 P<0.05) . 4518 Apollon siRNA YLAE i 4 K562 40t
FEFEAEIE AT, H5 TMP B4 IR = K562 AR A3 EAN H R M T B B EFE, $27R siRNA
FORWA 25 A 1R YT Th B T AN [ PELRILRIZE, 2014, 16 (2) : 135-140]
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Effect of Apollon siRNA combined with tetramethylpyrazine on proliferation and
apoptosis of leukemia K562 cells

JIA Xiu-Hong, XIAO Fei-Fei, LI Jian-Chang. Department of Pediatrics, Affiliated Hospital of Binzhou Medical
University, Binzhou, Shandong 256603, China (Email: jiaxiuhong001@]163.com)

Abstract: Objective  To investigate the effect of small interfering RNA (siRNA) silencing Apollon gene
combined with tetramethylpyrazine (TMP) on the proliferation and apoptosis of human chronic myeloid leukemia
cell line K562. Methods K562 cells were divided into blank control, negative control, and RNA interference
(RNAI) group. For the RNAi group, the pGPHI-GFP-Neo-Apollon eukaryotic expression vector based on the best
Apollon siRNA fragments screened out in previous experiments was constructed; the blank control group received
no treatment, and the negative control group was transfected with negative plasmid vector. The mRNA and protein
expression of Apollon was measured by RT-PCR and cell immunofluorescence, respectively. Additionally, TMP
(320 pg/mL) was applied to set TMP, TMP+negative control, and TMP+RNAi groups. The cell viability and apoptosis rate
were determined by MTT assay and flow cytometry, respectively. Results ~ The constructed vector was stably expressed
in K562 cells. The RNAi group had significantly lower mRNA and protein expression of Apollon than the blank control
group and negative control (P<0.05). The RNAI group had significantly increased proliferation inhibition rate and apoptosis
rate, as compared with the blank contorl group (P<0.05). The TMP+RNAIi group had significantly increased proliferation
inhibition rate and apoptosis rate, as compared with the RNAi, and TMP groups (P<0.05). Conclusions Apollon siRNA
can significantly inhibit the proliferation and promote the apoptosis of K562 cells, and the addition of TMP can further
increase the proliferation inhibition rate and apoptosis rate, suggesting that siRNA technology combined with drugs has a
significant potential value in the treatment of leukemia. [Chin J Contemp Pediatr, 2014, 16(2): 135-140]
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F L 2 di UL A VR R e e g, ok
S AL T 5 0 ek B 4 AR L o0 Ak RH e AR TS 0
YA, HbtMT-Re 3G sm aT ae 5 40 N bt T
B R IA YA M, Apollon & PR METE T
i 25 H (inhibitor of apoptosis proteins, IAPs ) %
JEERLGY, TE L A P s Rk, JUHAE I
WL BEAMEIN . B AR E TP RIAY R
W, AR IR R B E SN A I s 2 R R
BRI 3T RAEARBAR, Winz" Wi,
3 Apollon H&PRI A A B R 1 I B RR Y7 1Y
AR5, NI Z % (tetramethylpyrazine, TMP ) {E
S AR P 24 R S AR IR R I Z24E , T4k,
TMP & [ L J7 T T 536 22, HHT i s 20 i
WA AE A TEVE Z 058 A BIESE P, TMP fE K
SR R, T SZ PERAT, I R0 45
RUULTPEABELRERNRINL ., 454 H s i
P55 A BEL At RARAE , ASBIF5E 1 YOS HE ] Apollon
siIRNA AR BEA 1245 TMP X} K562 41 fg s 4 . I
TRYREMR, 3 — PRI PRI v 2550 1 10 1Y)
VEFIBLAR, S W P 21 0 1) I PRI o B 4 2
B
1 #REFE
1.1 FEMRSRF
N AL A0 1 I AL K562 Hi ¥ M BE 2
B b S g s SR 1G4 1 VE A RPMI-1640 11 T
ES Hyclone NE) R R Lipofectamine TM 2000
W4T 22 [ Invitrogen 22 W5 SRHTA Apollon £ 5i &
Ptk —Hily F3EE Santa Cruz AH], HALLEATN
FRiC I R S R % P HY] (TRITC) — 4T
TSR AR A BRI 5 D Y A e R
F2E [ Sigma /A7) Annexin V-FITC 40008 746
A& TR a4 Y\ s RT-PCR 2GR &1
T H 2 Takara 2 7] ; Apollon M B -actin S -
VEFE RSN FEA G FRE] Apollon (1) siRNA JF371 |
BT IR siIRNA 81 i _E 1 35 30 /6 1
1.2 pGPHI-GFP-Neo-Apollon #{&#&. XER

HFH IS 2 07 128 1 41 %F GenBank H1 A Apollon

(ID: 57448 ) HYFFSFIEAZL siRNA J¥51 (Sense:

5'-CUGCCUCUUUCAGGCAAUATT-3", Anti-sense:

5'-UAUUGCCUGAAAGAGGCAGTT-3') ; BAM: %} IR
HFH) N Sense: 5'-GTTCTCCGAACGTGTCACGTC-
AAG-3', Anti-sense: 5'-GATTACGTGACACGTTCGG-
AGAATT-3', 5 A28 B JC W] U5 Pk, # & /Y
pGPHI-GFP-Neo-Apollon J5i %7 2% 74 7 45 &f {4 98 6
H I GFP B Yephric B R J RPN Rtk A, H
BamHI., Pstl Rl o3 il 488 U) 4 Sy,
SR WRIEA R BOER . B K562 %R T 5 5
TR, HEER (LN 100 UmL) K 10% it
A= 1ML 9 1) RPMI-1640 35 528, 78 37°C. 5%CO,
T AR B 2 F T 155, T M X A 4 0 e g Bt
Lipofectamine TM 2000 S R R = R = AR
= YOI FINAMERL / 4L E AL x 100% .
1.3 RT-PCR i&#&illl Apollon mRNA )R iE KT
T %5 A= K 0 K562 41 Bl DL 3 x 107 £L 1Y
AT 6 FLIG SR, IR 1.2 iy Uy ik
TP¥E Yy, S50 45 8 RNA T304 (%% 4 pGPHI-
GFP-Neo-Apollon it fr 24 ) . B4 XF IR 4 (5%
Y FIPE R AR ) FIAH BT RRZH (R B e TR 2K
), BB IANPATHEAR, Y5 48 h $2 H
M RNA, Pi¥E4T RT-PCR,  Apollon 5 #5591 .
b %F 51 #: 5-TGGCTCAAGCTGGATTTTAT-3',
T W% 51 ¥: 5-TTCAGACCAAGGTTCATCAG-3',
FEBKE: 116 bp; NS B-actin: LIF514):

5-TCATGTTTGAGACCTTCAA-3', | Uif 5l #.
5'-GTCTTTGCGGATGTCCACG-3', J B K JF.

513 bp, W K & (25 uL) . 2 x MasterMix
125uL, FFHESIY4 1L, B-actin b F 5]
Y14 0.5uL, ¢DNA 1 uL, KFEK 85uL, M5
4. 95 °C il 7% P 2 min; 95 °C2E M 30s, 55 °CiB
K 30s, 72°CHEM 30 s, ILFEAT 35 MEH; f)n
T2°CHEMH 10 mine F=H1F 1% BifpiEERE -7
Ko G5BT . THE S H B L mRNA 19
ARXF IR KA PA Apollon/ B -actin JKEE H{H ( ODR )
PR SLEMNT R 3K,
1.4 YREREZ KN pGPHI-GFP-Neo-Apollon
k3t K562 4k Apollon & A RiZRIRME

B ka 2 Y pGPHI-GFP-Neo-Apollon #i/4 | [f]
PEER A K ARG 1 3 2H K562 4 ] i A 200 o B Ak
L Z R AR PRI F b, B A5HIAE 3
SRANMIE Fr, HEEBE R A 24 FLbR, BT 37°C.
5%CO, HREFRAA SR, 48 h J5BUE 41 RIE A,
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% 4% 2 B EH E, 1%Triton Z54L, 2% #Y BSA
M1 30 min, MIA—PL 4°CiE®K (1:100) , A
PP TRITC (1:120) , ®HE. FHESV 1 h,
PBS 0k, 50% & s e, ORI,
SCE AT TEE 3 K. 28 Image ProPlus 6.0 £ K]
153 T BRI 5 0 L 2 e B, 9 I R 7
JREEE F, OB (10D ) FLE AR EUE ,
FIA 10D 5 E AL (AT F 3K B B R 4 a5l
IR TR (DGR ) Ml
1.5 MTT &4 patE 5E aE

BB KA 1 x 10* 4> K562 40 il 22 70 T
96 FLEEFEMR, TSN 6 4. AN IR ( RAT
TR BE ) | BAPEXTREAL (FEYBAPE ORI R ) |
RNA T #t 4 ( % 4% pGPHI-GFP-Neo-Apollon fi i
AR ) . TMP 4 ( Jiti i 320 pg/mL TMP ) | BH
X B +TMP 4 )2 RNA T4 +TMP 41, fR4H% 54>
FATE AL, B TR R 24, 48, 72 h BEFLIMA
5¢/LBY MTT ¥ 20 uL, 57 4 h 5 W3 -3,
ELINA DMSO150 L, #%. PRi% K24 15 min
J&, T 490 nm A A FHBEAR (SR DU 25 FLIR OGRS A
Ho THEAS LA BN HI2% (IR) : IR= (1-
SCUL A {E /AR IRLE A ) x 100%., SEERTh
SR 3R,
1.6 BRI ZEAA TR

SIEG AN L) 1.5, BRI 3 PATREAS,
HffEEYY 24 h S URERANMY, 28 PBS PRIRAIM 2 IR,
JIA 500 uL ) Binding Buffer #2411, fA 5 uL
AnnexinV-FITC {82, FHIA 5 pL. Propidium lodide
RA], ZiR . B 15 min, 1h AT 40 0
AR AR T B . SEae a7 A 3 Uk
1.7 FitZEHSH

K H SPSS 16.0 GEiH AR 8 - A T 4 1124 4
B, THEERIDIE + bR (3+s) TR, £
21 8] Fb 3K F One-Way Anova 731, ZPFEANTY
BE] R LA SR T SNK-g K536, P<0.05 NZESH
gt .

2 H#HR
2.1 pGPHI-GFP-Neo-Apollon & 40 #; 1 # %

K562 £l
WO RCAE R K562 AT TR, ARi%E

Yt 24~48 h J5, TEVOCTHMEE B WEL R K i ar 2%
Y GFP JEF ) EIL, Z31H 515 YRR
>50%, WL 1,

1 pGPHI-GFP-Neo-Apollon & 4 #; {k # i K562
R ( x 100) A 3 MBI s B 6 R
EEE T

2.2 HEAFMEIT K562 ZHHE Apollon mRNA &ik
K FEH) R0
34 Apollon mRNA R IS = Vgl = gl x A2
%2 %0 % it % B X (F=57.573, P=0.012) ,
H. A RNA T 41 Apollon mRNA #H X} £ ik
H 27.622% +0.057%, W & AKX F 40 fE Xt
2H (89.770% + 0.028% ) K1 [ £ X B 4

=)

LEER

VAN

(84.868% +0.057% ) , 2S5 AGiTHE L (45
P=0.025, 0.019) , 7 2 AL XoF FE 20 0 B A4 X6 BB 2 ]
RS HE X (P>0.05) , WK 2,

2 RT-PCR #ll&4 Apollon mRNA KR %7k F
M: Marker; 1: ZHJEXFARZL; 2. FAPERFARZL; 3. RNA 44,

2.3 EHIFMAE K562 4 At Apollon & B R IZH
=20
Y1 i G DA AR Apollon & 3K,

3 41 Apollon #5 [1 A ZGIR B LA 2 R A ST 24
X (F=71.063, P=0.013) , H " RNA 1 i 41 41
Jitl Apollon £ [ 1 2¢ 6 3 B Ry 16.0% + 1.7%, W]
SR T A0 B R (35.4% +2.9% ) i M X IR
4 (35.0%+27%) , ZFA5IFE L (45
P=0.016. 0.013) , 17 4H A T HEZH A1 EH PR X R 24 (1]
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P 2E gt 2 L (P>0.05) , LK 3,
2.4 MTT #ixt K562 £ i 158 B 50

MTT %5 3R R 7E 5% L J5 45 W [E] 55, RNA
T AN TMP 411 IR (B H4 B 5 i 40 g X BE 4
(#] P<0.05) , H RNA TR/ IR {H4 0 =
F TMP 41 (¥ P<0.05) , 15 BH Bl ) o 20 28

AR EL TMP 24 ] 1] K562 40 ffis 5%, H. siRNA I
il 20 it 358 5 ) 4 558 T TMP; TMP+RNA T4 41
(9 IR {H 2 B W % T RNA T30 40 1 T™MP 41 (1
P<0.05) , i 41 AR K A TMP /E T K562
A EA PRGN, X K562 40 it A4 5 1 i o
R, Wk 1,

AN X A

3 ZHAafRE TSl Apollon EHAKIRIEKF ( x400)

[T HE 20

RNA 44

RNA T #4141 Apollon 2 [ 456 638 FE 1]

AR T 20 XS BRI IS P X6 B, 17 2 L %ok B2 B P %o BRZEL ] Apollon 2 FH Y9G BE R IKTE 22 57 . £LE5D0

brich Apollon HFHPERIA

£ 1 MTT #il Apollon siRNA Bx& TMP Xf K562 fBAa RIS EINE RN (x5, n=5)
24 h 48 h 72h
28531
AfE IR (%) AfE IR (%) AfE IR (%)
2 AfL X i 2H 0.273 + 0.003 0 0.518 £0.014 0 0.721 + 0.049 0
IS ek 2 0.276 + 0.005 60+12 0.556 + 0.043 7.6+3.0 0.635 + 0.031 6.7+33
RNA T34 0.151 = 0.004" 47.0+2.9° 0.247 + 0.035" 54.6+3.4° 0.274 + 0.038" 63.1 +6.3"
TMP 4 0.208 + 0.004™" 11.0 + 3.6™" 0.432 + 0.027*" 122+1.1" 0.532 + 0.042"" 18.8 +4.1*"
TMP+ [IPEXTREZE 0.217 £0.006 95+29 0.472 +0.031 11.5+1.0 0.491 = 0.051 17.5+42
TMP+RNA T4E4H  0.113 +0.002"° 60.4 +2.6" 0.134 + 0.008"" 727 +5.1% 0.168 + 0.009"" 80.0 + 6.5
F {4 157.019 112.080 163.903 174.107 133.190 242.013
Pl <0.001 0.001 <0.001 <0.001 0.001 <0.001
e a NSRRI ELS AN A R, P<0.05; b S FEIEHE S RNA FHLA LR, P<0.05; ¢ N5 FEIEHE S T™MP 4, P<0.05,

2.5 HIXMEARET K562 HApEAYETIER

6 2 K562 4i ffd iy 7 T & b i 22 B A 4e it
¥ B X (F=14347, P<0.01) , RNA T # 4
(23.22% +0.98% ) H1 TMP 41 (13.61% + 0.80% )
G M R T R X B T A i X R AL (6.37% +
0.12% ) FIFAPEXTRZ] (5.83% +0.24% ) , Z5H

Giit2f i (¥ P<0.05) . TMP+RNA T 4t 41 41
Mo JH T % (38.21% +0.97% ) W i & T TMP 4 .
TMP+ FPERTIAZH (14.01% +0.91% ) Fi1 RNA T4k
H, ZRAGITFEL (¥ P<0.05) , RPEH
FAREES TMP 8] siRNA 8 TMP %5 K562 4
MR 2w, WKl 4,
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FL1-H

4

FL1-H

T4 B A6 T Apollon siRNA Bt & TMP Xt £ 28 K562 20 B 8 1= % 19 84 i

FL1-H

A: AR IR

B: BAPEXTHEZL; C: RNA TH4l; D: TMP4H; E. TMP+ BHHEXFARZE; F: TMP+RNA T4l B4 F46

NPT

3 Wi

PT343 (inhibitor of apoptosis proteins,
TAPs ) G Ji5 2 35 AF > J 90 a5 178 A 5 O T 41 o1
¥, RIZF IR — SR ATE s . FUIRE

FFODR R P sgg iR . 7 A e g B 1 J i 4 N2k
Z i B3 4 R 2 35 M. Apollon ( BRUCE/BIRCS,
BIR-containing protein 6 ) J& IAPs K & H 70 + &
ORI BLGL, HAMER T iR AR 3 2hE L 455 N iE
Smac. HtrA2 DL} caspase SEHLHil A HE 40 il 96 T-1F
FH 19, Apollon 30K 6 14 25 7T B 75 14 1055 2 o
EEEIEA], Smolewski % LI, Apollon 2K 7E
SRR s (ALL) FIPRI AR B 40k
EUJRE p 2Rk B 19 =5 Apollon /= 260k A BB R 1
PEREDR, TS 22, Lk 2k al 0 I 40 i
PR, AR A AR D, BN AR
HAE g 52 00 IR I R TR 7 405 2R e U 1) e I P
#z2 U, i, T A sy r AR,
ALL 5 A L7335 80% LA -, H I FH 18 PEA 40
M E IR (CML) #fbyr 25 RCR L 22 T ALL,

1RYT CML I AT 2 3 T A0 A e, (Hrh
Tt AR Z R T SR AR, BRI T
TEWRIR B o B & 45 ™ N siRNA T T8
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HCC 2 e Apollon & [FI 33k, fE i & #2 % HCC 4H
Jxt 5-FU. B8R S y7 259 bk, 4R H
W URE S AR T3 UIA DG, Apollon 7E 52 M
2097 RO 1 AT RE R — A BTN . i
WF5E 2, Apollon 3 R84 i i 715 538 % b J2
— AN B FE RS A, LA Apollon FEH ik,
Y X 25 W RBUBPE AR, S U Apollon FEH 5k,
20T 25 U T

0L 975 200 25 440 . A L AR 24 BEAL AR
6] A7 2580 5 7o e 28 ST 2, it 2 1 7 2 5 4
WA T2 I VA OC, Apollon J K 25 26 3k 52 i 41
M T, FERMRA Y 7 A R, R
TRI7 2538 or B e R E A Rk, B2 S 80R)T
AR B RS, Kby T o & 42 o 4 i
R, RO AR e, HEERIENE
BEZ 30, & SERST hIR s M, R
WA, TMP P 2GR ZE TP SR, RE TS IR
H IR MU BEIE— A BB Ca™ NI, JE— b i
B, B = sz e, L TERIE A M
AR W], WEE N 160 pe/mL Y TMP REH ] 4
B AN A, AR B B i R 40 A K
B REW T . AT IGRORTEAE T, AT AR Ry g
(0 4 Bl R 24 1Y, SR AR 1 R B TMP X K562 K
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HL-60 20 5L FHIR0N , T 4 B8 30 il e 44 A A=
e, I BEIG Ak 24 4% P JgE 20 e %) R A4
YT 25 AN R, TR
TRYT T S BRI PR s VA T S TR i ) )
L, SRS T sIRNA B RUTERIIE T Apollon
e D22 4 PR Y TMP B 51 T K562 4
WL, UREE NP2 B AR 00 K562 2 A 52
PRI Apollon siRNA B4 TMP fig 7575 5 K562
AL PH T &5 R /R pGPHI-GFP-Neo-Apollon %
PR RE AT R T #R K562 41 il N Apollon 3 [ 3 3K
sIRNA 1 FH K562 4 il 48 h Ji, % FH 40 ifd %o 925 ¢
FeH: ARG RNA T 41 40 i N Apollon 45 26 ik
T RAR T 40 K BT B2, R IHHE ] Apollon
siRNA REXT Apollon F= ARG E M, FIHK L A JEit
HE— BT Apollon 5& K 5 11 Il & 9% S IR YT 2
[ 2R o MTT 25 5 /R B 25 i ] AU E K, RNA
T 402 X K562 46 i i IR HE R 34 &5, 72 h IR 7]
ik 63.1% + 6.3%, TMP Sl 1E H T 40 e 7R ] 35 5
K562 4l &R ERMT, (15 siRNA A5 72 h
IR 7] ik 80.0% + 6.5%, WA ik = T 40 it Xof i 20 K B
PEXTRELH ; i as SR o FH AL AR AL e K562 4 il
24 h J5 T # N 23.22% + 0.98%, Jil A 254 TMP
JE TR AT 3K 38.21% + 0.97%, fE W WAR #F K562
Y B 98 T2, Apollon %) 4 8 3 35 300 6l 20 H 05 1=,
U/ PSR Apollon [ 35 15 0T 18 58 25 9175 3 110 40
M T, 45185 Pennati 25 " 58 11 siRNA £ S 1
Apollon "~ & A fff i i 4H i 51 ) F & A= th BUass 259
T S A AR T A S EARA

Zi b opr ik, AR SCES R #E R ) Apollon (1)
pGPHI-GFP-Neo-Apollon % {4 fit 43 %% K& ik Apollon
mRNA K35 B FRIR7KF-, il K562 iU ) &A=
Hy AR 20 M EE M R 4 9 TMP i S g s T,
HWAJFRCRE TR A, BAEER, H
YR I 7T B85 BR300 I8 7 35 PR A L5 )l TMP
Ja s LR T AL 56, L EARMLHEE A Ry it —

AHFEY, X HE ] U ER Apollon JE K B & H 25 TMP
WVFRE NI PR MR 742 BERT 0 LG

(& % x W]
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