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HE HRBREENRETARTERMG-63 PEHEE 2R EFpHHH. RAX
A EAR - FEARAR I 18) E ) FOR, 1A AR T VAR 3AT R ) 44 3% B E ) 313 (high magnetic gravi-
tational environment, HMGE), BF 0 g (12T), 1 g (16 T)#=2 g (12 T). 44 MG-63 a5 % £0 g (12 T)~
1g(16T). 2g(12TEAAEIRI( g, Hofh)F 32524 h 5, XA Real Time PCR. Western EP i VA &
A4 REZMAEF HAM HMGE M L 3 &6 2 AR R RATH YR, 2REF, SR
ZAARKE, 08 (12 T). 1 g (16 T). 2 g (12T) 3FFA L MG-63 aafe P £ &8 -2 £ mRNA L#g &k
XEN,H LA 6.43. 1557, 1.294%; EZARAFLE, 0g(12T). 1g(16 IR R AWML FHE
& -2 5% L 89% F2 7%, %12 g (12 T)IRBLA LA N F i 41%; st BT X HEE -2 BRELH
Famp i, M 0g (12 TRLALFHEEG 2 MANBRLG @R EFegad. Lk FHAR
HEATREY AT LH%EE -2 AMG-63 BieF by REf i Ai,

KA

ZRABENRAREEES. MESN. BE
. 40 ZEMMURELRIEHA, 20 AT LM
EINRERER . BREXR. WKRESH. 25T
M. WOWIheEXE. ZREHRESFHEERK
JREARA, 2B T E R A AT A Yk
SRR EENEZ —. HTZERELRZIE
Z PRI, M EEAE R & X T MR A ¥AT R AR AR
FREAR N RIEE EER., WEEDE—MHEN
HEEARAUL A (6] R EE A PRI, B Valles S5 S F X
P ARE GRS HATHR . EHEFRIRE
d, dEYH TS IEAG R Loy MR R AT E M), SIRHE
HRERAEZLS ., RFEBARTHAT R RS,
S RE E IR A R A BRI TE RS, RN B G
M. A, EERREFEETREDC,

KENEA -2 &4 100 kDa T E 454 GTP &,
F 1994 SR B IR L, HRAKMKRHNEA -2 54
BT, FTRRATEEI F5EF00. 4N
Fup kR, NaEBEAIMP O ER RS
X, i, REBEMTHRERES SREEM, X
J B 1 FAES 2R AT = A AR EE ) P8 B n g,
76 B0 S AR AR R 2 B0, (HR AT
HUSHI HATE 2 . AL RO s = I N &

SRMWATE IR UK E, CE I AEER -2

B H -2 RIA A ML AP RE AL R, LU B IR S
JIIAEERA A (W) B A R AT AT 1, RN SEBLX 2 A
S A BRI B AR AL B A A SR B0 B

1 MRI5RH%
1.1 R S5MUR

TRIzol. DAPI. MEM #5355k & CO, JEK A
B 37 2% HE Invitrogen 24 7]), DL2000 marker. RT-
PCR Kit. SYBR® Premix Ex Tag™ (+ [ ki%TaKaRa
Zxa)), B4 i (36 E HyClone /A &), PVDF (& E
Millipore 24 &), X#h&EH -2 R#Hi1(XE BD Bio-
sciences Pharmingen 22 7)), i FITC-IgG (2 EH
KPL A &]), IRDye™ 800 tic ISR —Hi(EE
Rockland /2 &]), BCA Protein Assay Reagent (% H
Pierce A F]). Odyssey X ZLAM& iR R4 (3 E LI-COR
Biosciences /A &), Leica sp5 #Ot IR £ e
(#2[E Lecia A d)).
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1.2 SRHE HIFE

ASERFE 53 T 0P RS TR A S 1
&(IMTA-16 T 50 MF), %A n[i840¢. 1 g M2
g F 3MAEME /K, 3L IR N 58 B 43 51 R
12T, 16 T X 12 T, & B 77 E P ME— B & 510 =5 1]
BENIEE S, EAFRPHRET 4 M4,
BIO g (12T)4, 1 g (16 TY4H, 2 g (12 TYAH LA K X} BE 41
(1 g, MEEA). 2ALEO0 g (12 VA2 g (12 T)
M. 1g6 DHASHRAZERZES, 7T LA X
I JIBN BRI« AL F X AR SR,
SEHEFKR TENTFAEYERARNERALRRE, 7]
LRAEEFHEAEZRBEANFTERENKE. B
B, 8F. SA. AL ERRNCS,

1.3 paiESF

N BE 4 MG-63 1 B 1 E R4 L4 i
P Rt H AR KA 1 40 i (5% 10° A HEFF | 35 mm (1)
FE R LSS B 3G 57 MR FR M # 3%8 H b, MEM £5 373,
10% IR 4 ML, 37 C, 5% CO, ¥4 5% 18 h J&, ML YL
T 24 h, AR ERD A KERIERE, 2 BB, A
CO, K BIRIEFR I, 7 HIN B B SR = 3N
7] 1) SR BEEE A B R IEH &4 F, 37 °C, #3824 h.
1.4 2 RNA REIR R

i F§ TRIzol $2EX 41 ffl & RNA, #/E DB S R
FIGL BT REFAERR 20 pl, B 1 pg RNA,
4 p1 25 mmol/L MgCl, , 2 il 10x [ 35 3% 28/, 2 ul 10
mmol/L dNTP JE&&4, 0.5 ul 40 U/pl A% BR B0 71,

1 1 50 umol/LEEHLF 4, 0.2 pl 5 U/l AMV [ 3 %,
AMNKIERFREE 258 F /KB 20 o RVAZFUIF:
30 °C, 10 min; 55 °C, 30 min; 99 °C, 5 min; 5 °C, 5 min.
1.5 Real Time PCR (&M & #ER -2 BIFRIE

#R4E NCBI k21 & A -2 i) cDNA 2K (B x5
NM_001005360.1), /] Primer primier 5.0 #3475 14
wit. WZNZEE 18S rRNA FEF, 5I¥IFEFIIT:
KHEH-2: IE[ 5-AAGAGCCCTGTCTGAAATGTG-
3, Rl 5“TGGCAAACCCGATGAAGT-3'; 18S rRNA:
IE A 5'-AATCAGGGTTCGATTCCGGA-3', [ [f] 5'-
CCAAGATCCAACTACGAGCT-3'.

Real Time PCR 4 20 wl RNAAR, £3E 10 pl 2x
SYBR® Premix Ex Taq™, 1E [a] & 2 [7] 5 |4)% 2.5 pmol/L;
60 ng cDNA; KHE /KA E 20 pl. RNV &KHWTF:
95 °C,305s;95°C,30s,55°C,20s,72 °C, 155, 3£ 45
ANMEIR, FIRTER G F 80 CUWERNES . ¥ Real
Time PCR =¥\ 75 ‘CE18 MBS MFHE 2 95 C,
BT E 0.3 Ciz—IRRNE, BFEEKEA 1 s, H

RN ER PCRX BB HIRAE ML . Ll 18S IRNA
EEAASI HHERREE#HITHAE. R
MNSERE, BLS pl 34T 1% BAesE ik, MR, Lk
EE 4R, t RRHITHI ST
1.6 Western EliE /75 MEFHEH -2 IR IE

MG-63 4 fufE iR E IR T 24 h /5, &
DI, PBS &P 11K, R##(50 mmol/L Tris-
HCI (pH 8.0), 150 mmoVl/L NaCl, 0.02% &%, 0.1%
SDS, 100 pg/ml PMSF, 1% Triton X-100, 0.5% R4 i
ER N2 5 B 77 ok L2 A% 10 min. 16 000 g, 4 C
B0 10 min, W4 EiEW, BCA HEHlE & A RIKE .
EY 100 pg S H1T SDS-PAGE. # % PVDF f, Od-
yssey & W E A, In—Hi(1 © 100) 4 CEEIK.
P4 0.1% Tween-20 f Tris Z5pP3ESE 3 Ik, N
IRDye™ 800 #/12f —Hi(1 : 4 000)iRE 1 he WS
27 GAPDH "), ¥y vE)E, A Odyssey 458 5
GHtATHHE . KA Image] AN EBANEAK
B K B .
1.7 BAHBERMA

HAALEE 24 h, R_EEER TEE 15 min /5,
TBS ¥t 3 k. APBHRERQCe FMEBEHR,
0.1% Triton X-100 1 0.1% & U 80) %+ 40 M3k 4T Pt
W, R LABT R PR, InRUR B ER B -2 B4 ¢ 10),
4 CREI®. TBSEYE 3K, A¥EPLR FITC-1gG
(1:100)#8E 1 h, DAPI B {41 ffit%. TBS {E¥E3
W, Hih®s F, R /5 H Leica TCS SP5 ¥t E
£ BHBEHITHT. FITC (8870 BRBKH
488 nm, DAPI # & # K X4 405 nm.
1.8 Fitor#h

s A + frEZE KR, LA GraphPad Prism 5
BWEBATGA 30T BAFEA T ELA] B 3 LA
BRI J7 Z 4 i (one-way ANOVA), L P<0.05 %=
RARUEFE XL

2 GHR
2.1 RNA RE#&N

$ZELRNA J&5, F 84 R vHR il RNA Bk
B, 45 BRI BT H RNA £ § 7F 260 nm 5 280 nm
HIWR GRS EEAE AL T 1.7~2.0 Z 18] . BEL 3 ul #4T
1% HEsEEE R Bk, SR WE 1.
22 EHMEBEH-2HRIEER

Real time PCR VK45 R B, KahEH-2H118S
tRNA WS ERBATY MG, ¥ 8BRS T,
i HAF Rt R (E 2).
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288
18S

58
1 3REE HINEATE MG-63 LS H2EY RNA By R kR

Xt R 5 A -2 FEE RIS B BT REH,
X T IREE 0 g 4, IBHL2 g AP RFHEA -2 FIRE
BTREGE ). A, HIFXREA, "1 g AP
ReWVER 2 RIELFAG ), FMREERYAES
FER X (P<0.01),

SRMLEE SN IEALHE 24 h )5, Western B[R 434 45
BER B2 g HE 0 g AL ESIER -2 FIRE
T B 69%; X FRTEA, 8L 1 g AP RENEH -2
HIZ2Ik G N 7%, 3RRE O g A1 N 89%, 3RME2 ¢ 4HF
FEd41% (B 3).

2.4 MG-63 e & 5hER -2 BER

(A)
0g#l 1g# 24 XA Marker

F1 BHEEHNFEMNLHES -2 £ mRNA KFERERIEME,
LL18S rRNA A RS EE, ¥ Ba9EFE#E N7 — L2
(xzs)

=H WEEEO g Ml i1 g4 EMHi2 g4 XH4
REHNEH -2/ 0.52+0.05 1.16£0.01 0.16+£0.03 0.07+0.01
18S rRNA

BOLHRERHARG REKW, 7E58H0 g A,
BB R F -2 7040 M 2 2k ) 43 A7 B B s, T 40
FIE 2L P (B 4A); W1 g AP RIHED -2
A T A (B 4B). TREL2 g AR A4S
ReNEA -2 UG, TESATHARAE. FE
Bt A s (Bl 4C, B 4D).

3 itig

558 i B ) BB R E K SR B 3 7 A ) — b i
M TR, ASCEE T MBI F 0 g4
1 g\ 2 g =MEIJIKF, XY HIHS 535 5 0
12 T. 16 TH 12 T. EHHBNETED 5 H7 ELE
B0 g, 12 THESMWM2 g« 12 TAMER, 588

®
Ogil 1 gél 2 g Y8 Marker

2 SREEHINEALIEE, MG-63 4HRE 18s TRNA (A)F1% 51ZE 8 -2 (B)AY Real Time PCR ¥ 1 K EE ik L5 R
18S rRNA {418 BLK B4 257 bp, KSHE A -2 M M BN 231 bp, marker i DL2000.
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BB [ b
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B3 Western EZE4& 0583 E HIREX MG-63 AR A FER -2 RiIEHEM
A: Western HIIF 48 B: B3E O -2 % F GAPDH R X E.
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(A) (B)
©) (D)

4 BHEHNMELER, AHEA -2 £ MG-63 @i EI5T
A: BRWLO0 g 4l; B: 58 1 g 4H; C: 582 g 4; D: X4,

BN el E i LA s 1 g 16 T A5x4
(1 g, ) MER.

PR E SR ALE MG-63 41fi 24 h 5, #F
mRNA K b, RENE B -2MFRIELEX B 581
LR BUHR. MEZEQARKF L, RIEH -2 R
IKTEREAM T, FEEELRMFT TR, im0
HIARE. ATERIEA 2EARTFEES SR
TAEA, Wik, RAITAANTERERS TREEHRSBS
Inagk, MiEEERMG TREEHZRS. RN, &
IR, SREEE S R BB A -2 7€ mRNA Fl&
HBUKE LR R AR —3, AT XIS, &
T TovExs B AR HL I e . RATVAE I, 78
B LB GRS, RSEE B REEHNES
SRR 752 BGRRA , TR R, §
HkHEAD -2 BEREEARMREKEHFA—.

Malouvier U4 5THE i, fiL RATH =40
AL E ) GG 2N S A RIS 205 .
Lisboa SFUSHFFT R I, MHELTe4 B (1) M 1 F 78 25 )
AT PR AR HIIREE ) A A T RGN, A S0 Sy e AR
BEEMFTRS. BRITWERS RS WAHERF, RAE
NEHIESZMT, RhER -2 HREKFRES
b, TSR M EAE A ZE nEoRss, S8EFY

B PR, EKET. RRSFEARZARZE
%uﬁ[w] R
Yoo<EHIE, KA EFA-2FEMMBH LA T
AR, BATWERS RS AR, R0, 258
WEEE GRS, BATR IR0 g P R BN E A -
2 FEM LA G5 A, 74 B R B R B LR
. APREGRIR, B0 g TS mdE & 1F
MBHEAT. EERANF, ARARYIKEZIE. 7
e K AT FEL KT T R, #0722 8 1 OR B B, T2 40
MR AR TR RSIER. KHEAR—
N5 B A ML TE R/ A S A A P 5 ) 2
B KMk, #E0 ¢ REH ALE T 2k s R A
FEA0 M B3 AT, A R0 2k i i R R A, AT S
MNP . XS REHEDSK. EER
MshEBMEARE, RKIEA -2 BEME SEE
HZ—, ES5MEHMLERUEBME REIGE.
Wi A L ar BT U AR, 2R E /115 T
20 D A ) 2 LR T P A L SR S,
AR RN E SRR RAE. EZER K
T, ARE RS SEHEAENENRL. B
BEBLMYERERERE, HL. MERTE
FRERLEFLRERT; MERESH. BE; W™
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Effects of High Magnetic Gravitational Environment on Expression and
Distribution of Dynamin-2 in MG-63

Sheng-Meng Di, Ai-Rong Qian, Zong-Cheng Tian, Wei Zhang, Li-Fang Hu, Da-Chuan Yin,
Hui-Yun Xu, Yuan-Yuan Weng, Peng Shang*

(Key Laboratory for Space Bioscience and Biotechnology, Institute of Special Environmental Biophysics, Faculty of Life Sciences,
Northwestern Polytechnical University, Xi’an 710072, China)

Abstract The aim of the research is to investigate the effects of high magnetic gravitational environment
(HMGE) produced by a superconducting magnet on gene expression and distribution of dynamin-2 in human os-
teosarcoma cell line MG-63 cells. A special designed large gradient superconducting magnet which can produce
three HMGE, namely 0 g (12T), 1 g (16 T) and 2 g (12 T) . After the cells were cultured under 0 g (12 T), 1 g (16
T), 2 g (12 T) and control environments for 24 h, Real Time PCR, Western blot and laser scanning confocal
microscopy (LSCM) were utilized to detect the expression and distribution of dynamin-2. And the results showed
that, compared to control group, dynamin-2 expression at mRNA level in MG-63 cells exposed to 0 g (12 T), 1 g (16
T) and 2 g (12 T) conditions was increased by 6.43, 15.57 and 1.29 folds, respectively. However, at protein level,
dynamin-2 expression in MG-63 cells exposed to 0 g (12 T) and 1 g (16 T) conditions was increased by 89% and
7% while that of 2 g (12 T) condition was decreased by 41% compared to control group. In addition, dynamin-2
was mainly diffused in the cytoplasm in MG-63 cells of control groups, so was that of 1 g and 2 g groups. Butin 0
g group, the distribution of dynamin-2 exhibited trends towards accumulation in the perinuclear region. Taken
together, the results suggest that HMGE influences expression and distribution of dynamin-2 in MG-63 cells.
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