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ZEWRERAR , JF B VR AR G R B I AL AL 40 g HIF-1ao mRNA () 3235 7E 24 h A8 LR B 2 ;48 h i,
10 nmol/L 100 nmol/L &M\ 25 Z Ab PR A HIF-1oao mRNA [ 2535 1,20 nmol/L .50 nmol/L 5 125 25 &b B 21 g
HIF-1o #55 T 1572 h B, %W BE A TR A% B X HIF-1la mRNA ()R A5 5 FiRES FERmE A, RE
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[ Abstract] Objective: To explore the effects of rapamycin on the growth of acute lymphoblastic leu-
kemic cell SUP-B15 and the expression of VEGF and HIF-1o.. Methods: SUP-BI15 cells were divided
into control group and rapamycin( RAPA) group. The RAPA group was cultured with IMDM medium
containing different concentration of rapamycin (10 nmol/L, 20 nmol/L, 50 nmol/L, 100 nmol/L)
and the control group was cultured with the same volume of IMDM medium. After 24, 48, and 72 h,
the morphologic changes of cells were observed under light microscope, and HIF-1a and VEGF mRNA
expression levels were detected by real-time fluorescence quantitative PCR. Results: After SUP-B15
cells were treated with rapamycin, the number of living cells decreased and the number of dead cells
increased, membrane bubbling, cell breaking and agglomeration were observed. With the increase of
rapamycin concentration and treating time, the morphological changes of the cells were more obvious.
Wright staining showed that no obvious change was found in SUP-B15 cells after treated with rapamycin
at early stage and obvious vacuole changes were found in 72 h, which showed a dose dependent man-
ner. Real time fluorescent quantitative PCR results showed that the HIF-1alpha mRNA expression was
not significantly changed in SUP-B15 cells after treated with rapamycin for 24 hours. HIF-1alpha mR-
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NA expression was up-regulated by 10 nmol/L, 100 nmol/L rapamycin and was down-regulated by 20

nmol/L, 50 nmol/L rapamycin at 48 h; There was a upregulated trend for HIF-1alpha mRNA expres-

sion at 72 h at each concentration. Except for up-regulation of VEGF in SUP-BI15 cells after treated by

10 nmol/L., 20 nmol/L rapamycin for 72 hours, rapamycin could down-regulated the VEGF mRNA ex-

pression in the other RAPA groups compared with control group. Conclusions: There is inhibitory

effect of rapamycin on SUP-B15 cell growth in dose and time dependant manner. Rapamycin can down-

regulate VEGF mRNA expression in SUP-B15 cells.
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SUP-B15 ik B 35 [E ATCC 241 il 72 5 75 i
7 % ( Rapamycin ) ; RAPAI-1640 %% 3% 3L [ IMDM 5%
I3k, 32 [H Hyclone 23 H) 5 & RNA $2 BUGH &
R0 & \SYBR® Premix Ex TaqTMiHﬂ‘%ﬁ'ﬁﬁﬁﬁl‘[
&, REFAY TRA RS A Ry 8 51 P h
K&k FAY TRERA RS /BTG 18, B F T
GAPDH L5 %y:5  -GCACCGTCAAGGCTGAGA
AC-3’ ; GAPDH Fi#5|47:5° -TGGTGAAGACG
CCAGTGGA-3" ;HIF-la Fif#5[4:5” - TCTGGGTT-
GAAACTCAAGCAACTG-3’ ;HIF-1oo TiE5|#):5° -
CAACCGGTTTAAGGACACATTCTG-3’ ; VEGF |3
5] . 5°- GAGCCTTGCCTTGCTGCTCTAC-3 ’;
VEGF F Jif 5] ¥. 5 -CACCAGGGTCTCGATTG-
GATG-3’
1.2 FE{UER

CO, 20 M1 i 35 F2 46 ( H A< SANYO 24 #]) 5
DUG640 #1874 ( 5 18 Beckman 723w ) 5 % B
12 255 ( £ [E BIO-RAD /A 7)) ; CMIS-2011 [E 22K
AT ARG (CH R R BT I A A BR 2 F] ) 5 Milli-
pore # 4l 7KAL (£ Millipore /2] ) ; SANYO MLS-
3020 & KK E 2 ( H 4 SANYO /24 A ) ; LightCyel-
er® 480 7yt it PCR {X (Hii+ Roche /4] ) s i
RURE LML (SEE Sigma 23] ) ; TE2000-U ZYAH 22
8 B (H A Nikon) ; @ TAEA (£ H
Labconco 23 #])

1.3 &

1.3.1 s RIEASMEE  SUP-BIS 4R
fin4 mmol/L L-43 2 WE M. 1.5 /L filk IR = 4l I
0.05 mmol/L B-Hi % Z Ffy IMDM 1552 ,80% Ji 2
MM ,20% 52 &3, 10.20.50 % 100 nmol/L
TR MAEE A 4 20 i DL AH I 289 B RAPA 1 IM-
DM $5 32385557 | % HE 21 40 Bt LA AH [R] AR i) IMDM
B IR R S AN E 5% CO, 37 CHEF 24 h,
48 h .72 h J5 WCAR 4 M R TR £ B I B B
K ARG . A AR R A T R R
TS AIIEAS

1.3.2 sEatoe & PCR £ HIF-1a . VEGF
mTOR JEA ) RIK  Trizol 142 HUAH M Y 5 RNA,
AN A260/A280 , 455 RNA FF i 1 210
FEFNSERENE G i — 20 ] T 4 5k PCR, 44 JiC5H)
UL b IC i S SR RN TR A, B O
A PCR A, B 78 5 i S g 25 AR 237 C 15
min,85 °C 5 sec, %/ TaKaRa SYBR® Premix Ex
Taq ™ 32 i} 7 Y6k ) & 47 96 € it PCR ).
AL FE JxT BRZE A il eDNA B4R L 434> A I o5
B3 AN PAT B4, #3250 0 1 W AR vk i T
Real Time PCR [ V¥ ; 2 B4 100 W] S 93 5% 3 152
FE DO E 7 PCR XS, 24 T2 £ 95 °C 30
sec; EAEI 95 C 5 sec,60 C 20 sec (40 cycles)
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Al ~5: 24 h WL O( XHHB4L) .10 20,50 100 nmol/L AT 2 AbFEZH ; B1 ~5; 48 h £ 0,
10,20 50,100 nmol/L ZEMHE ZAFHL;C1 ~5. 72 h WiEZ 0.10.20 .50 100 nmol/L 2 {75 2 b FHZH

B 1 FRWKEE B Z MR 24 h 48 h 72 hSUP-B15 41 1 7% 4 (200 x )
Morphologic changes of SUP-B15 cells in control group and rapamycin at different

Fig. 1

concentration treatment group in 24 h, 48 h and 72 h

2.2 FRy B SR

AR 72 b J5 TR AR 2R AL B 40 MO0 R ZH
AN R BRSO B AL 25 IR, i A i 4
WL H R M R A 1 (18] 2) 5 X BRZH 40 i 2
S Gk B AN ME RS, 2 B S R | i 40857, #%
e e i S ORI, B oS AR Ak .
2.3 SCHFSERE i PCR K HIF-1a . VEGF mR-
NA #ik

AR B2 B A 25 &R A ] SUP-BIS 4fiffl 24 h
J&i %t HIF-low 36 3K (1 P8 #5 A B 25 48 h i, 10
nmol/L 1 100 nmol/L FF AT & %} HIF-1a 35357
BEEI FEESEG M 20 nmol/L .50 nmol/L M| K
HIF-1o 3£ 13235572 h i, RAPA %} HIF-1a [
FRH R E(ES3) .

FERINEE R G, BRBARHR EE (10 nmol/L,
20 nmol/L) E A% K AL H 72 h 4b,SUP-B15 ZH IRy
VEGF mRNA kM2 525 FE(P <0.05) . WL 4,
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B —Fh RN ERE I &R, v 2 B A S AE
FH,J5 K R BUHGE AT G g il A/ T, 1989 4EFF 4R
T2 R I e HE R M. H AT, RAPA
TE 3 I 7R 400 Pk s v i B o A © e
527, RAPA 9260 H Al 26 2EA T I R BG , O
PRSI AT VR B g 2590 ) VEGF 4 1 4 A& B
FISEE F 236 0 oAb, RAPA X 2 & 15 46
Je8 2 P IR B0 P 1 I | RE Y A SR 4R A
BE R FEHUMRION, , HoXS T B 4 U5 4 240 MO e 34 7
07 P 2 i 2 K P AR B A AT

AWFIELE R B R, T E AL F 5 SUP-BIS
15 20 S e ek, 20 M A S S A 4 S B A
AR IR U R RS B G , B 25 e B T



4 I ELE I Z N % SUP-B15 41 iRk HIF-1a . VEGF 23k 1) 5405

AN R4 ;B 10 nmol/ T A2 AL 4 ;
C:20 nmol/L THMARF R AL HLL ;D :50 nmol/L
FWAEE ZAL B E 100 nmol/L
RIS PGB
B2 O[B40 32 4 40 0 3 B 4 68 09 25 R (1,000 )
Fig.2 Results of Wrights staining of SUP — B15

cells in different treatment groups

e FVE R B (A1 AR AL BH 5, Yot J5 6B T E nl
DA S B s v A S kA, FLAN 4 i 50kl RA-
PA YR BERSE NI 1S 22 , R B RAPA Kb 3 AT 3 35 2
it % A T A AR S R S LA A i 0 ) 4
HEFEYE . A FE 4 R R W], RAPA X [ 15 4H il
¥k K562 \HL60 .CEM .SUP-B15 [yt AR, Horp
RAPA ( <100 nmol/L) X} K562 HL-60 ,CEM [#4/]i
HIVE BN, S R A T 40% |, I ik 8] —A~
A TR Ph AR 2 B E 40 A
YRk SUP-B15 FRIN 48 i BB o A 54l
i RAPA XF Ph FHM: o Ik B 40 i 1 il 7B 3
b AR €S SN P S ) N 1 a5
RAPA R4 mTOR 3 % 00 I3 52 BH i 48 i J)
1% J , DT 00 1) A 96 £ 98 40 B Pk Raji 240 D fr) 384
Bio AHFFEH, RAPA X SUP-BIS 4 il Af K A7 BH &
PIHIVER 2 25 W e B R B Ta] A G, 5 40 JC A 5T
RIS R IA T,

H RO T s &AL B R, KR4
F1 M98 4 HLAE A 22 2% (5 3 2 B s 4k, 4n PIBK/
Akt/mTOR | JAK/STAT , RAS/MAPK/ERK , NF-kB .
Notch %, H.dr PI3BK/Akt/mTOR {5 58} 5 [ I
S A I HILT TRYT RIS 25 7 Az A RIF9E  R AN
U O A DFSEH0E , RAPA 7EAS [R) 2578 19 1M 995 2 i
RIGVE FIAFTE 25 5, X AT e S5 R IR 4 ik b mTOR
15530 P& 15 AL 7 B A B U B 56 R i PIBK,
Akt . mTOR } 281 PI3K/Akt/mTOR {5 23 B 178
ZFP 5 AR A R B0 , o BE TR AL 2 R
KR53 2 PERE 2 0555 ( AML) Ji 4 248 A7 308 1 o
Ta o, 76 Ph( + ) 18 PR 4 a4 1 i s (CML)
4L Ph( + ) A9 B 9k 4 40 P 1 i w5 ( B-ALL) 4
Jitd o ¥ 0] 5 PI3K/Akt/mTOR {5 5 38 #% i J& %
4&[13%5] .

HIF-1a /2 mTOR 5538 2% (1) F W4l A, & 2
SR R T IZ AR AE T 0 ZL 3l W) A AR i —F i
SR T, LR R KT o) 2 i ek 8 4t e R AR 4
PO B K o ggg ot 45 A i B A . VEGF &
— AR S P 0L A PN B A L3R PR, T e i
VA B 200 L %) R 7 52 A 285 5 i P s i A5 P Bz 4
R G A, O iR AR VIR R RS
PEALE A P SRRl . 78 20PE s Y S
IR A7 HIF-1a (IR S0 % W Rk it
M58 VEGF S | i A8 87 Az 55 1 M i R 5% ez
RAPA 1y 5 BER7 5+ mTOR 1§ 71, i i mTOR {5
TR HIF-1a B3R5, 1EA VEGF L[ I if
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mRNA BTk i

48h
AT i

(110 nmol/LTFMAFE 240
N 20 nmol/LTF A% 2 41
= 50 nmol/LTRMNAEF R4
100 nmo /LA M2 F 41

O 5 i BEX BRI LA, P <0. 05
B3 FihEFEAME SUP-BIS 4 HIF-1a By kA
Fig.3 Expression of HIF — 1o mRNA in SUP-B15 cells of different treatment groups

ENGILEYLEY

" B IR LA P <0. 05
B4 F[E 434 SUP-BIS 41 s VEGF #h % ik
Fig.4 Expression of VEGF mRNA in SUP-B15 cells in different treatment groups

ML E P T, HIF-la BE7E LK E L E
LY VEGF 3Rk, Al if VEGF [)%% 5% 38
VEGF mRNA fyfge v, A i I e 3 26 il 487 T2
R BRI B 2 Fhg AR S HEPTINAE L AR
FH, BB 4 57 1375 K VEGF J38 ) 1 45 P9 iz 48
JL ) A K A A HIF-1a L3S VEGE fl 77 25 i
R A A6 VEGE (1) 52 798555 , DA T [ 42240 il i
R

9 T f# RAPA £ ] SUP-BI5 41l )5 i 25 b 5
mTOR/HIF-1oa/ VEGF {55 & 538 P& 1Y % &, A0
FEE— LR H SR 96 i PCR %) HIF-la &
VEGF [) mRNA £k #1773 87, 45 R 7R, RAPA
AL FRAN I , 545 i 1] BexF BE 20 e, L1 (24 h)
X HIF-1ow %% 57K V- 1) 22 38 J6 B Sk 5 i 5 b 24 s
#1(72 h) ,RAPA %} HIF-1o fUFER3 52 FREa#,

VA e BE RS 5 () mTOR #1] [FF-, RAPA A
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FRAE PR Guba M 28 MY [ S2ERIE 52,
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