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p-PI3K . & PI3K .p-AKT . &t AKT .p-mTOR Fl 2 mTOR BFAE ML . 7E1d #2344 PI3K 19 HL-60 4 it 1 FH 10 pmol/L
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p-AKT. & AKT .p-mTOR FLE mTOR {2 A48k . R LUINZE IS K AL BEAY HL-60 4 i s X IRd] . R 5
2% A R PR T L A91)(0.045+0.0013) AR L 10 pmol/L 2 20 wmol/L MF AR &AL BRZH v A 450375 5 1 19 40 it HL-60
T[T e 43901 4 (0.25420.001 6)F11(0.435+0.002 1)], 2= 5744974 Gi 277 X (P<0.05).  H4M5 10 wmol/L (1) 3 Aft iR
FNAL IR O b ZH A EG [ T2 L £41(0.055+0.001 1)], 10 pmol/L SEAREREAVEH] 24 h 48 h.72 h 5 , HL-60 2t % 1= . 24 ()4
T2 He 143511 9(0.17940.0018) . (0.38440.0023)F1(0.535+0.0034) ], 7= 5 X945 G 1275 X (P<0.05)., W ANERERAN PRAN M fE
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Mechanism of sodium selenite—induced apoptosis of leukemia cell line HL-60 by inhibiting PI3K/AKT/mTOR
pathway. XU Jing—shu ', ZHU Xiao—jian ’, LI Song °. 1. Department of Hematology, the Central Hospital of Tujia and Miao
Autonomous Prefecture of Enshi, Enshi 445000, Hubei, CHINA; 2. Depariment of Hematology, Tongji Hospital of Tongji
Medical College of Huazhong University of Science & Technology, Wuhan 430030, Hubei, CHINA; 3. Hematology
Laboratory, the Central Hospital of Tujia and Miao Autonomous Prefecture of Enshi, Enshi 445000, Hubei, CHINA

[Abstract] Objective To investigate the signal pathway for sodium selenite-induced apoptosis of leukemia cell
line HL-60 and sodium selenite's effects on the signaling pathway. Methods Treating leukemia cell line HL-60 with
different concentrations of sodium selenite or using sodium selenite to deal with HL-60 cells at different time points, the
effect of sodium selenite on the apoptosis of HL-60 cells was detected by flow cytometry. HL-60 cells were treated with
10 umol/L sodium selenite, and the expression of p-phosphatidylinositol 3—kinase (PI3K), total (PI3K), p-AKT, total
AKT, p-mammalian target of rapamycin (mTOR), and total (mTOR) were detected by Western blot. The PI3K-overex-
pressing HL-60 cells were treated with 10 pmol/L sodium selenite, and flow cytometry was performed to detected the
apoptosis of HL-60 cells. Besides, Western blot was performed to detect the expression of p-PI3K, total PI3K, p-AKT,
total AKT, p-mTOR, and total mTOR. Results Compared with the blank control group, 10 pmol/L and 20 pmol/L sodi-
um selenite can induce the apoptosis of leukemia cells HL-60: the apoptosis ratio (0.0454+0.001 3) vs (0.254+0.001 6)
and (0.435+0.002 1), P<0.05. In 10 umol/L sodium selenite treatment condition, comparing with 0 h treatment (the ratio
of apoptosis), the treatment of 24 h, 48 h and 72 h significantly induced the apoptosis of HL—60 cells: the apoptosis ratio
(0.055+0.001 1) vs (0.17940.001 8), (0.384+0.002 3), (0.53540.003 4), P<0.05. Sodium selenite could down-regulate the
phosphorylation levels of PI3K, AKT and mTOR, but had no effect on the total expression of PI3K, AKT and mTOR. In
PI3K-overexpressing HL-60 cells, the expression of AKT and mTOR were up-regulated, but sodium selenite could inhib-
it the over-activation of the PI3K/AKT/mTOR pathway resulting from the overexpression of PI3K. The overexpression
of PI3K could inhibit the apoptosis, but sodium selenite could induce the increase of apoptosis of PI3K-overexpressing
cells. Conclusion Sodium selenite can induce the apoptosis of leukemia cell line HL-60 by inhibiting the activation of
PI3BK/AKT/mTOR pathway.

[Key words] Sodium selenite; Human leukemia cell line HL-60; Phosphatidylinositol 3-kinase (PI3K); Protein
kinase B (PKB); Mammalian target of rapamycin (mTOR)
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i A2 BRI, T R B T L Sk 2 25
PER L RIVER 2, 5 & %06, It IBFSE & A 1 ) 54
WA B 258 . e B o 1R A AL 75
LR Z—, VF 257 2 B mT DL il b & A e E
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i I A9 . Lipofectamine 2000 % Y43 57 1y H
Thermo Fisher Scientific 23 1] ; RIPA 2L W F It 505
] 3 5L B AR A PR W o bl % 5% 3 58 & (Prime-
Script™ RT Reagent Kit with gDNA Eraser) , 3% i ¢ Y
%€ 1 (SYBR® Premix Ex Tag ™ (Tli RNaseH Plus) i 7
EAERE A JGE A TR PR Fl(TaKaRa) . it
A p-PI3K. & PI3K. p-AKT, & AKT. p-mTOR Fl &
mTOR £ o B& $iTL /& 1 [{ Cell Signaling Technology
(CST)H EA FRAH] . BT GAPDH B3¢ FEHL A I
H 3¢ [# Proteintech A5 BRAH] . AP 7R 1gG (—HT)
WEHT R IgG (Zh)W B Attt A2 S A YH R A IR
). TRIzol 1 H) A A SR IR £ 58 3 bt
KIRA YR A R/l . PI3BK.GAPDH [ gqRT-PCR
Sl A TAY TR(EE)ARAFEG . BCA
A R I iR S B 2 KA E AR T

1.2 4k s N2 VERE R s 40 i R
HL-60 41l fifl & F 37°C . CO, UM BUN 5% (15344
HEFR , S 100 U/mL BUIT L 10% /16 F IfiL 7 # DMEM
FiFR H(Gibeo, USA) R TR IR AL AR IR

1.3 ZAifEfese H HL-60 144, AT 6 cm 557101
oS, RRARIMA 2] 70% R 0 T LI R R ARG 5 He
Lipofectamine 2 000 %% 4455 E U BARE 20 pg Fkif%
YLD, FE 6 h J5 A G SR Ak e 57

1.4 M@fese i ik PBK M HL-60 41l #¢

6 e FFFRIML A HA-NC FTHA-PI3K Fokif4 4 A HL-60
A . 48 h 5, R 3R (G418) i 1B BH M vk s Pk
TE BHPE F B w2 20 R A, FE AR i G418 1Y 55 1F T s
TR KI5 SR . #E—2P )0 ] qQRT-PCR Fil West-
ern blot I {IF %% & A 41 Jitd DNA 1 Jf k7 BE 3 35 JF i
PI3K AY3RiA

1.5 IR R B 3 00 1 o A SRS R I A AE
DMSO H AR AFHE-20°C o X FFTAT i s2 56, ATl
L 5 1Y) BE SRR FH A A7 T DMEM 85 77 5645 1531
Pl 5 IR () AR RV R 0.1% DMSO.,

1.6 g T YedE A 0 wmol/L .5 pmol/L
10 pmol/L 120 pumol/L AR ER AN AL HE 24 h 5 1 HL-60
A, B2 10 pmol/L VAR AN AL F 0 h 12 h .24 h
F148 h () HL-60 41 i , i 25 oML 1 000 t/min, 25
BTE] S min, FEREFRIE, R BEIREL 2% 1P (PBS) k%
I BIIR , SR 5 F 400 uL 1xbinding buffer ¥ 41l iy
o LAy P40 B VR R A0 B VAR R 24k 1¢10%/mL
TEA B F W PN A 5 uL Annexin V-FITC, #4218 4]
5 T 4CHEEME R E 15 ming J5 A 10 pL PIE#%
BIRSI T 4CHEAMTIEE 5 mins 76 1 h WA
LA

1.7 qRT-PCR £ 1] HL-60 #ii Jitg ' (%) PI3K F
GAPDH mRNA 7K~V W45 28 G418 i 46 1 BH % 52
G G L, 1Y TRIzol o 591 ¥ 42 B 45 41 4 Jfd /% 2
RNA , FH i i s a0 G008 H 5 7% 5 cDNA L, v 5%
U :37°C 15 min, 85°C 5's, Fifi J5 LA I cDNA
M iE4T QRT-PCR ., PCR JZ I 414 : 95°C 30 s;95°C
5s.60°C 30 s, 440 NFEH . DL 2" H KR 45 3
mRNA [ 4 %F 3 15 /K °F- . PI3K 1 GAPDH
qRT-PCR5[# IL# 1,

%1 RT-PCR3|#F7FI

FEH AR 51T (5'-3")
PI3K
Em51Y CCAGGGAAATTCTGGGCTCC
S 15149 GTATTCAGTTCAATTGCAGAAG
GAPDH
E51Y TGGACCAAGTACATGAACCACC
1514 CTGGTGATTGGACACGGTGA

1.8 Western blot ¥ il p-PI3K ., &l PI3K . p-AKT .,

A AKT.p-mTOR ., i mTOR Fl GAPDH ()45 12615 7K
o IR 2 HL-60 21 if, $2 i A 2 1. FH 10%
SDS-PAGE K & B 38 1 3 1100 B8, SR A K 2R
F 5 5% % 2 PVDF B2 I, 5 P BT 1 ho 8 A0 D 19
PVDF 5#2 A 7% 1:1 000 [T p-PI3K . & PI3K ,p-AKT
H. AKT,p-mTOR . 5 mTOR 5§, GAPDH Hi A i) —Hi #
PR 4CIFE 05 28— RB IR I TBST WLk
3 K, A YK 10 min, #% 1:10 000 H B vk BE AN A SE 30
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IgG (T PO)EE FEH R 1gG (T 40), EHEME 2 h ;R85
JHTBST W IE0E 3 ¥, K 10 min; PRI E T4 5
AR %6150 i 52 BUA&  Image Lab 2450 8 1
et IEEMH . B A1 R R O DL p-PI3K ., &L PI3K
p-AKT. & AKT.p-mTOR . & mTOR &7 1 JK {8 5
GAPDH 257 K BEAE H HUAEZOR

1.9 Guit2t ik W SPSS17.0 Fil-# 4 ik1 5
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AR IR T 25 00 B, R IR] FL AR T e A6 3, DA
P<0.05 NZESRAGIH¥E XL

2 &% R
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V5 1L 40 I HL-60 P8 1= A58 WA R 4R X 11
10975 20 L HL—60 48 1= B9 5% i, 43 531 . A 0 pmol/L .
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24 h, SR i A AR AR A U 240 A T A I (]
It AN Z% 8 7K A0 BB HL-60 2 i A 28 1 % A4, 45 51
W2 FroR B FEALT 10 pmol/L A, SV i Fig 44 Xt
HL-60 21 L /) P8 T 52 M AN K 5 244k BEAE 10 pmol/L
DL B AR PR BN R A 2 HL-60 AR T,

F2 TRABERHXT HL—60 20 R T B9 S500 (vs)

2051 P Al

S PO e 0.045+0.0013

0 pmol/L 0.049+0.0017

5 umol/L 0.057+0.001 1

10 pmol/L 0.254+0.001 6*
20 umol/L 0.435+0.002 1°

T 555 QAR ke P<0.05, "P<0.01,

2.2 AT R AR B D) K 5 S I 4
HL-60 TS MBS MR IT 25 1E F I R X 75 5
JH TSRS, B 10 wmol/L IV B 2 A 43 ) Ab 3
HL-60 12 h.24 h .48 h.72 h, W AE &L 4t , o7 FH e =X
YA FLASCE ARSI A0 B T O, S5 R 2 3 s < 2 4b
PR TE] A7 12 h B, P AR R 5 8 T A E AN R
(P=0.0743); 24 Zb BRI [B]#E13 24 h B, S AT AR 6 E A 4k
753 HL-60 40 i 08 1=, I HLFf 25 i i) A9 4E K, 5 5 4
T-VE R I 2 .

£R3 AMIBATE) XTI AR EL $h5 S HL—60 20 A T B9 820 (x+s)
215 JHT Ll
25 IR R 0.055+0.001 1
12h 0.079+0.001 4
24h 0.179+0.0018"
48 h 0.384+0.002 3
72h 0.535+0.003 4"

eSO BRH LA, *P<0.05, °P<0.01 .
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R, i 0 T A 4 D0 NIV 74 7 40 TT g A2 3 L A 45 PIBKY
AKT/mTOR 15 538 J% 175 5 MM A 1~ ik
HED , B Se A HL-60 20 i oA st A 1 3238 PI3K 14
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LT HA-vector TR A9 20 L L4, #5 ¢ T HA-PI3K
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BTGP 8 £ BE 410 i PI3K/AKT {5538 #% M M 8 mTOR
(IR R AL K- B, A, AT R 4N AE 155 11 119 2
JHL-60 T 0, AT LA STV 76 52 4 S 1 3 41 1
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AT,
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