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MEERNENAEREF A (Tfam) Fz gyl & 1EH

VR RS RO SR ¥ 5 MReliilg Rar £ U 2k B0 B M

CE=FER2555) BAESHWIE HEEK 400038)

WE N TR HE R R A FL 56 R+~ A (Mitochondrial transcription factor A, Tfam) %3z [FIHI1E A,

ASEI IR T Tfam FIAEAE Tfam-pTNT, FERFILHE A UL R P i B Tram MRTIAE A
pre-Tfam, Jf-FA[FAI{ 3 S*° methionine briclo K JARKTFE KK WK R Z 04070 555 00k 15 min 5, T4
Ji0hy 6hy 12hy 24 h, 48 h % A AH SURBUS PRk &, @I %1850 47 (Import assay), Z5HR A, IR
TR T 5 5 S K I 2 JE A 28 TRk i 4 Tfam BT AAEE 1 pre-Tfam ML 11 Gk v Py 135S RS, T HL 2 I R0 A A8 o

ARSI SE T AR RE W& ] Tfam (04512, 3578 T s DSR2 T RE AR RS HOBT L .

LR Bk, Mgt ¥, Tfam #Hs
hESEE Q64, R112.4, R594.8

L RIARFE SR AT A (Tfam) JEAZ gt 1 26 Rk
MW, R NEERHA S, e ) )4k
FifA DNA (mitochondrial DNA, mtDNA) 1145
IR mtDNA FIRZFE S5 1), I HAF mtDNA it
Yifs 5 HAT T B I 36 DR ok S 06 i S
RS PE R SR /N BRUR J2  HE E R i 22 LR 4R T
I Tfam, 2870 mtDNA 7 & F1 mtDNA 45
PRI IR, PR I, BT RGN
DIRERBLAIPIZTTIET, Wi Tfam 2T AHZ T
Be A, dERFZRRLORIh RO T By

rhORK A 28 2R G N A 2 H R S BRI
B, 0 T DAE I 52 me ek AR e A QU R 0 vk £
AW, BiMEEREN, kAR FEOK R Y
PHE TCER PR ) ATP &2 R F%, HAHLEI ] 58
& 54 Tfam MR m SRk ) () is 06, H
R R AT ML S I N R S L BU R R L e 1 ]
S* methionine FRiC i Tfam RIAKHE A HEAT #8450

(Import assay), 5T O 1z 2 48 TG 26 br
A Tfam BIARS A RBCERIIEN, AR
A28 T RE 1 A QI i RO BT L A8 S B0 A AR

1 MREIE
11 RERAXBRKBMKEHETTRIET SHKER
S AN R P PN R P TR SN N

Wi, oy BRI Kl B A fE RS FR 56 (DMEM/F12
R R hE 80 %, ITE 10 %, JAZEIMT 10 %, Tk
T2 2%). 552 K¥e 6 mL [1ITC MG HEdr i 5 e
7& (Neurobasal 98 mL, B27 2 mL, 2 2 W%
0.5 mmol/L), &jR% 2 K¥fe 1/3 4ifRiFRAEE, T8
RNt AP TS I i I . SR Te o A
WHRAL (C) Sidpkfmdl, Hrhfs gl n T
$FiF 0hy 6hy 12h, 24 h, 48 h BUff. WHEABRA
Pl s AN, e A B A A BE AL AR ] .

R 4R I [R] 24 15 min.

1.2 R KRR KRN R B E TR AT FZ B

RIS BRIP4 7T (50~60%10%) BT 3 mL
YKV IBe H1[125 mmol/L &L, 10 mmol/L =
T PR RE 2 2 F o /3- N IR O N i R ( Tris/MOPS),
0.1 mmol/L 4 XY PR/ = 5% H 3E 2 & 1 ¢

(EGTA/Tris), 1 mmol/L g —&4#, 1 ug/mL &
BRI A, pH 7.4] BL539%, LR (Dounce)
AIRATS 40 K, B SIHMATE 600g, 4 °C 250 10 min,
WetE Lk, K LiEAE 7000 g, 4 °C 5.0 10 min.
BUiie, JFH 200 uL vK¥A 1) 1Be Phidk, fk—27E
7000 g, 4 ‘C B0 10 mino. YIVERD bk, I
WT SEM % [250 mmol/L JiEHE, Immol/L 2.
VU 2, 1%, 10 mmoL/L 3-Rth kIt pA] sk iR - S S8 AL B

(MOPS-KOH), pH 7.2]. H Lowry ¥l fof £& ki
HRE, FELRITEATHIZ /04 (import assay) .

K HARFE S “900MHz  HILRZIY %% 8 6 K B AR A £6 40 il Tfam /F B B2 REST 7 (30270348) % B)
S—EH. YRR, 5, 198248 9 HHZE, 2005 EEL TS = K%, 2005 4E A AR, WO S 2 R e 1
AR PA A 220, Bhar, LGRS T AW AR

WIREERN: B
Wk B . BIFS 2008-10-29, f&[A] 2008-12-24
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1.3 Tfam FRIRYH#EZFETAEZBRIRIE

8 KBRS I e S M AE A% B A% T2 (complementary
deoxyribonucleic acid, ¢DNA) H Tfam 5 5 1) 70
FESIREATY 3G, LRSI 5 A8 (CCGCTCGA-
GATAGTCGTCGGCCCGAGGGATG)F(GGGGTA-
CCGAAAGTCACTTCAGTCTGTCTACACCA). I
U 153 ) A BRI A D) Xhol AT Kpnl (178
PN s, H NEB 22 w] BRI A DI8 Xhol A1 Kpnl
D) 5, B HEO v B 31 Promega A ) pTNT i,
BEAT 38k o I IE A I 4 iOkE Tfam-pTNT
N Promega 2~ w] o 2L sk MR R 4E rabbit
coupled reticulocyte lysate system H', 4T Tfam [
wERL, [ FRNVAARS, A PE 2 n)
P£[35S] methionine X} Fik )8 HIEATHR L . &
Tfam i & F ] Je 2 B3 (Western blot, WB) 3
AT .

1.4  J Western blot il 6 MLOLT R R %
Tfam EEHIFRIE

B R AL S b EALUFORE Tfam-pTNT 1)
IR FILE 12 %1 SDS—PAGE 58 TR M5 Tk fiie A5 1 i
thfER 20 mA, HK 1.5 he HUKSEEE S, H 150 mA
(ITE, 1 h AR S NC B L, 5 %G9
13 h, 205 anti-Tfam (1@ 500) —HiAIHLFER
=Pt (1150000 W H. BEEEA, &K NC
JBEE T Odessey £LAME AR AR A4 o

1.5 Tfam #3iE547 (Import assay)

FRIRSCERI6], 25 100 pL (BT EER IR 22 b
AR 30 CHl, RIG5 25 pL AifkE A S¥-Tfam
HEATIE S,  [AINE ) s A 28 A I NSV ) — B 1R
It HF (Adenosine triphosphate, ATP), ZiRk/JE N
2mol/L. fE 30 C /&% 15min, &M 5¢ Y5 H
10 pg/mL [ E A2 (Valinomycin) 21BN, 4R
JaE Ly, 12, 000g, 4 C, B0 5min, HTHE.
JLE 25 pL 1xSDS buffer #3120 %) SDS—
PAGE g5, K5, THREDE, Ei.

2 #R

21 BREERET A (Tram) FkRAOME
Sk

Fo 5t Tfam FRIE TR, ZARINRIA Tfam Bk
RIS . ANSEZIRH pTNT 1B AR HAk, &R
HEBARE A5 i ) -globin 5| TP A 3 ki

poly(A)30 JZ, fEEsH Tfam &K HAEARSIIRIE . ¥
P18 =) Tfam 5 PR TR cpTNT A Xhol 1 Kpnl
WEGVIG, H T4 BRMIEATER:, Wi’ 1 PR,
PEERE H VK K B Tfam 5 FRIRFURL cpTNT H 4 HORT
(1) J5kE cTfam-pTNT, *FHH Xhol F1 Kpnl XU
HHTHEY%E, 537 Tfam 779 (1048 bp) FlLkbE
pTNT (2871 bp), Wi 2 fizs, FH Tfam £k
Rt ey, PhitZAHoakE, 2T Invitrogen A
AL, EHC Tfam J741 ik A 5848 (1 5 20 ook 3
ATEA T SE5

4Kb
2Kb

1Kb

M Tfam cpTNT

Fig.1 Ligation of Tfam and pTNT vector (M, Marker)

cTfam-pTNT

2Kb

1Kb 1Kb

M Tfam-pTNT M

Fig.2 Digestion of recombinated Tfam-pTNT vector (M,
Marker)

22 HhAERETF A (Tfam) RIAEBRRIFRIE
5#rie

P EAL TR Tfam-pTNT, T rabbit coupled
reticulocyte lysate system BEATARINRIE, %R
ST 2R R G0 AT ik DR SRR 36 T o 1) 2 o il T
THERE BT, AR R A AL RS0 Bk Tfam-pTNT
AT S MIBRPE, THERE R, HT Tfam %
R A ENGRART, N-Im A BT DI, Ak
H [ pre-Tfam, 7T &4 29 KD. ] western blot
HATISE, W 3 Pras, {629 KD &b, MR
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PR ARE, 5%A Taam SAKHESE
BN T Rt VA RTTRE A E D € L = T8 S Rl
FWi% 29 KD ) synthesized Tfam 41K [ #HF
A5 TR [ A 2% S7° methionine (K33, W1 4 B
7, UF B E 4 FORL Tfam-pTNT 75 e W 23 21 2L it i
Hh R IR R Tfam R A 8L [ pre-Tfam, JF H B ) Ho
S35 methionine Fric .

4 29KD

Positive control M Synthesized Tfam

Fig.3 Examination the expression of synthesized Tfam by
Western blot (M, Marker)

Time After

Synthesized S*-Tfam

Fig.4 Labeling the synthesized Tfam with S**-methionine

23  HUEXMERIREREF A (Tfam) #iE/98
i)

i1F Tfam FUAEE [ pre-Tfam H AT A\ Zkifk
WA BEAS I 1k ) Tfam, &y 1 58 i Xt
Tfam ¥z sgmg, Kk, RH T#1208r (Import
assay) SCHITHIERGR IR E A& Tt, R)EHRNMETT
3G PR 2 b f, SERIKE IS Tfam 1 HT K& B
(pre-Tfam) HATHFH, & pre-Tfam HE AR AT
TG00 M AER 1 Tfam 5 AT4AE [ pre-Tfam [
PAR K S R X Tfam #i2 1sgmi. Wik 5 prow,
Tl IEO6) pre-Tfam % NZebifA Rl Tfam A 3%
Ui, I H S T AGEOC R, 1E 48 h b ANZ ki ik
WA OV 1 Tfam (3L TR AR, UERH A
PR HE ] AN T Tfam #4is .

Microwave Exposure

Pre-Tfam

Tfam

12h 24h 48h

Fig.5 The effect of microwave on pre-Tfam import (M, Marker; C, Control)

3 itig

HRXAN S 2R G0t PR S U A BB B 2 —
TSRO i A P U P L e Al T ds o BE
EAEFURW], AR S S e B IS e R K U 21
LU EACI RS FRATT RIS T thAlE S ot R
15 min 7, KECKWN R Z 20 ATP & & ki
T I i) (1) ZE R R I BH (2 %, i HLIX — 45497 ] R
55 Tfam (8 Fahd A 56, E Ry TRt — B irset,
M, RS IRA TSI A T Tfam R4 RIE
BAK Tfam-pTNT, Jf HAE LR s
4 S* methionine #RiC [ Tfam R4 [ pre-Tfam,
SR K #2581 (Import assay), UEBH T iR
IRREH 2D Tfam 4%is, 7R T IEEUIZ o
REE AR BEAT BT L] .

2 hi Ak 8 (1 %412 (Mitochondrial protein import)
S YERF AR AR S K I Dh RE IR AL .t 1 (R ez el

HESE MR RE AI0II6E, &Rk I e 2L
BRI R A, SCRE D], e SR, b
WIfERT AL SR O R R ) S M
IR, AL N IR IH AR R A R I
AL ST TR T AR AN 2, TR S
Tfam H)4eiz BRG] fg 580N ¢ . Tfam MK
PR EIZ, AT A pre-Tfam RT3 07
H1) Mg 4y TR cHSP70. AP 2 11 52 44 Tom20.
AL A B 5 B R A% 00 9 7 Tomd0. N RFE AT gL
EAK Tim23 35251 1 mtHSP60 FZk b 42 [ 15 o7 ( A
Ym) #EAEE EEA S, AR R4 S8
Tfam %32 65 o e 5 RS 1 4804 B 30nT e i ik 461
S AR SZ A4 (I Tom20P)) 8% s FA7 (AYm)
T K51 Tfam #izkEts, BAANLEI T
BT

Tfam S Z& R AR SR 7, BB U $E mtDNA (1)
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s R, [N g 4ERE mtDNA A FESE 1),
I HX mtDNA #1416 52 A A7 2R N Boa i oy
FW], Tfam B LA HEEANBAETTY. Tfam #
18 R RF AR 2 R AR LRI AR A D RE R R %, Hedn
A RERIN N mtDNA IREAR, e Bl W
WAz A, S EE TR A A AL
IR G I TES R &SI XSS IR =R AT GBI
N RIS kT Tlam #1s, B R% % 1E H
(Vicious cycle) , 52155 K B JAPHE TUITH T8k
HEM, DRIk, o Tfam (SIS AT HERh B o
EEPIEL ESPIMINE SR 1<

S 30k
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Inhibitory effect of microwave exposure on the import of

mitochondrial transcription factor A (Tfam)

XU Shangcheng YU Zhengping WU Juan PEI Liping LUO Xue CHEN Chunhai

HE Mindi

WANG Yuan YAO Quan ZHONG Min

(Department of Occupational Health of Third Military Medical University, Chongging 400038, China)

ABSTRACT

In order to investigate the inhibitory effect of microwave exposure on the import of mitochondrial

transcription factor A (Tfam), we successfully created a recombined expression vector Tfam-pTNT, which was then

placed into rabbit coupled reticulocyte lysate system to be translated into the precusor of Tfam (pre-Tfam) labeled

with S*° methionine. After exposing the primary cultured cortex neurons to microwave for 15min, we isolated the

mitochondria from these treated neurons at 0 h, 6 h, 12 h, 24 h and 48 h after microwave irradiation. Through import

assay, it was found that microwave exposure obviously decreased the import of the pre-Tfam from cytoplasm into

mitochondria in a time-depend manner. The results indicate that microwave exposure can inhibit the import of Tfam,

which reveals a novel mechanism that microwave irradiation disturbs the energy metabolisms in neurons.

KEYWORDS Microwave, Neurons, import assay, Tfam import
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