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HHER (5B K¥MBEYFRRED)

3B #E (melatonin, MEL) fEA—FEERN AL WEE, SE5EYTESE
UL EEAEMINEE., MEL REZ44& (MT) o mERMES . MEL #t
R RAR, ZHSIEANS, ERTUMEMET. ARG EERE, NMAESE
(S8 SRR H 2 AR, ST MEL SRS — & o—K 40
0 UK 40 a5 3 1 S R AR 5

VE R BE A B I BB AR A — 701 (Duplicity Theory) Ak, LM
T 2T 725 7R [ £ s e 2 B8 ——— AT ANAAHE 43 51 A 3 55 YRR G BE o ALAT FAHE
= 2L 7E SNV P 45 3 BRAE AR G KRR B R B o X 7ERE M IR o ke
1SS EEIER KEM M, MEL RERHES SEE, BUESLEEE MT1 2144,
HAHE S SIREN A (CHC) X6/, BT AT E 5 W3 H) 4 A
(RHC) M6 R IEHNTEW . XFHAHIYLE R, MEL ¥& MT1 %1%, {£ CHC
t cGMP PRI, BN R 2 8838 Fi—— A E MR 5 I B 7 B Z AR K2R A 1) (affinity )
IS (efficacy), SEAEMERMYA. TTFATFUMERSSARHEELSE L
AR 4, MEL SIS0, B EE MT2 24k, 3055 Ks)
] ON & (£556%0) 41 (RBC) Xt 6K M/, {BXT (S S K3 H ON &Y
4l (CBC) BIXRMNENEEW. SN, MEL (R MR A E (ERG) b
B/, (EXTBARE b BT . XA S0 AT REHLEE &, MEL BUE MT2 244,
f§ RBC 1 cGMP W R, MNiiiEGIAERE AW I ZEN FHR/EM . MEL
STARAT . PRAEE B A0 3 L B VE F vl e R MR Sh it 2B R A RIALHIZ —

Using single cell analysis to study the apoptotic mechanisms mediated
by Bax
Liying Zhou and Donald C. Chang
Department of Biology
The Hong Kong University of Science and Technology
E-mail: zhouly@ust.hk & bochang@ust.hk

Mitochondria are known to play a central role in apoptosis. Specifically,
releases of cytochrome ¢ (Cyt ¢) and Smac from mitochondria are the key steps that
trigger the activation of caspase cascades during cell death. At present, it is still
unclear how the release of mitochondrial proteins is regulated by the Bcl-2/Bax
family proteins. To solve this problem, we used GFP-gene fusion and living cell
imaging techniques to investigate the dynamic translocation of Bax during
UV-induced apoptosis. We found that Bax underwent four phases of distribution in
HeLa cells undergoing apoptosis: (1) Diffused in the cytosol; (2) Partially filamentous
in mitochondria; (3) Formation of small aggregates in mitochondria; and (4) cluster
formation in mitochondria. The release of Cyt ¢ and Smac occurred at the same time
as the formation of Bax small aggregates. We found evidence that lipid-protein
complex formed in the outer mitochondrial membrane by Bax and Bak aggregates

during apoptosis is most likely responsible for the release of mitochondrial
intermembrane proteins.




At present, there is a strong interest to identify the functional domains that are
correlated with Bax translocation, aggregation and pro-apoptotic function. We fused
YFP with various Bax deletion mutants, in which at least one of the four putative
functional domains of Bax was deleted: the ART domain, the BH3 domain, the a5/6
helices and the TM domain. Single cell analysis of these Bax deletion mutants
demonstrated that: (1) ART at the N-terminus appeared to function as an inhibitory
domain for Bax activation. (2) TM at the C-terminus of Bax was responsible for
mitochondrial targeting during apoptosis. (3) The BH3 domain was essential for the
pro-apoptotic function of Bax by forming small aggregates in mitochondria. (4) The
a5/6 helices appeared to be responsible for Bax cluster formation during apoptosis.
These results suggest that the different apoptotic functions of Bax are separately
mediated by discrete domains of the Bax protein.

(Supported by RGC grants HKUST6109/01M and 6104/02M).
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AL RB B HBEIERTH 900 MHz SRS, 765 5% N F FHL7EE R
AT (15 pWiem?~30 pW/em?®), FMFEHIELE . EGRIRNLE . k=4 .
BUHE &SRB E N BB (1 mWem?~5 mW/em?) ThEZE KRR T,
Xt 43 B\ ML 21 40 i 5 9k 2 40 PR P A DR BB R . A SO EE B T, B 2 4
BRHBGEAR. REBHEESREEAR. BEHEIEREMTHEAR. HoE
VKEOCHBUENBAR . B0 AL B vk B R AT R S 2 R T B, W 905 SR R L 0t
AHREMHEHMMAIER. ESBEAM. ARE. ARAD FEANERAKEL,
STREMESANLHAMRBERE. KA. BERHEE. My Hb TBOEE . RS
WEZNSH. UL EMKEARNES. K. DNA BEGZSH0 0 5
T o TR SRR T BN SRR A R X BAME S AL 5 0 B g 4 4 5 1
RES P S B i S (KRR AR AL ) U1 458 0 F - 15 pW/em? R 31 pWi/em?
900 MHz S 45 LB <30 4 b FR ST X B (A B ANIE S A LA BT A . K/ i
PEARE . JEP Hb M4 M SIRE . IR AT S A SR A 40 S U B = 2,
B 30 2 6hERE AT RMEMMR DNA $i45. TIhEHE 1| mWem?® A 5
mW/cm? ] 900 MHz §} 55 LB 7E 20-30 434 RS 15 0 4 &7 ¢ BAESANLY
MUBIFEA . K/ BRSRVEARE . Py Hb WRHORE . R iiss B o,
H 51 &# B 41 DNA 545 1£2h % % BF 900 MHz S S0 R R T 40 40 P £ 5 i) 5
FERAIR TG R (AIThE % 51 R > Feqn), 355 R T I8 A PR i )
AX. BVRYL, EARE—hRBEEBMES, TF —E R, Il —E
(IR I R4 5 | AR SR A S0, . S X AN B S EUR—EMFIERH
SAUSY. o IR e B 5 S 930 P T P ot 20 40 i P L A P i S B
10 min (R PR B B30, 42184 30 min MRS T RS
FRHI7KF; é’lﬁﬂﬂiﬂﬁ Hb W5 9 THIZILE R ST 30 min 5 A2 R 434, (=R
S G S YERFTE A5 1 RS B 9 7K, DREWE BRI TR BB R R L i 5
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RESEh, MR T e AT RE SR A R (K S N R bR AR UK
HE—EMBRKERS . MARKTEER/D. A Hb B SHAUAKE
20 A i) DNA 45345 WIS AT Yk 52 o SR 5% 56 430 P i 35 8 A 3 of 4 i A 40 2 4
Ex HAE MBS AR RN R (SER) TR R EE R E R

25 [A) B R RS T ik R 41 34k

e EEA R TR Hiak A en

R RN K2 R S et TRERTAE ', T 510642

h E R BRI T 2, 220, 730000
MW A [BHE BT Tl F BB AR RN & I 5 (AR S R &R N BATRR IR 2
8] B F e AL Ay e O R F B B BB R A e T T
F=5%M, BHEL=FEME. WE. ik, Ll CCo- v LB T 5K
SR F TN, NBMEF RIERAL REHFRET T 00 248K m
PR SR KTy, RIT —HtERERE KRR SR, ZROEREEES. &
BEML. PP B, SR, WE CCo- v HEAEKKERHTFREARA—NE
PEREARAR L, o] W A5 [a) R 4T LB ol i v SR AR R R 2 . £ B RUEH,
WP N R EEM R FIET 6 MREREKR, 5EFEMRERER EEK
I, A A A A S PR E M R k4. H RAPD tR2RGE ST T
A ET UL E LR ER AR Zm, A 24 51951 201 384
PRRRFP S DNA, M 30% )40k, 80%M5|my it 2 AMAER, £
AT A BB K B n, AT R A EE e 3 BUKES SPy PR AR B KT
(BB EMENE) PR XA ZERAIF & SNP 2 tiEsL T 34
RIS R R AR LR R, H—PXFF B11 F1 B16 # SP, ME K EA]
HELE/EMS (SP1~SP3) HIEEHFAMERG T, SRR LR R HHTaE
AT AES AP, B ERA—, ] RIEEA KA 7] feifiE4
A, AT RR R EERMIEE. AN TFHRTNER FRTNEMERE
B, My 4 KFFF0) DNA 28 A 83—-4.5%, HHAd 3 bk FREAH
BT ERZFER. AP FFRRA AL T AW, B2EFT AP
RAHGERREMHERYE R, YEHA N E R EE T TSGR LRSS
M5 EARTE —ENXR.
Kt M =S, TREEMEE, ERRAMT. 2.
* WWAE#E, email: mtmei@scau.edu.cn
# EFBAREESTEHTE (No.30170534)
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FAR-EARAALEREEN AR A mdER A EEA, B THARANS
MASHEER, Rt SEgEHNHREDR-EEREMELERRNTE, TEERH
) S R 2R 19 - 2 5 160 A L4 R 7R A B VR 4 AR B 4 P B AR FE . etk
JREe BT (fluorescence resonance energy transfer, FRET) JEIT4ER K &M —I#H:
A, HRIRE A K A 7E 5 40 A 3 A R R B -2 B R AE VR R AT SE I Y
HIATRBRET —FER R % RAIRBEERBRZIERN TR AERTELBE
R, HAHESFRE— BRI TR R B E S BT RS, BRI
AR7, B3 EETFAHAEIER, ST RERENZES FEE (IRERELIRE
).

FIRXFEARRE S € ft. @& B0, ot sl vE 40 M W & B -2 B o e) A
HAYEA . MH A LA GFP (green fluorescent protein) MIERABAKINHE A 2. HT
GFP & FRIEME AN RAVIEEITMEIEF K DhEE, BTEL GFP B T — MR EF )
AN R TR R A - A SR AR B RIRE 1. GFP I RARE 7%
FhoRARAK, T 5N B RAAE AOGEE A BB G AR S OGS 38 R A AR Ao &
AFEGERF . XEREEM FRET 777k RUF5TE A M A & A -5 B A B
YER B A AT .

AR EHE SN BA LK EFH FRET FEAEEAMAEE X4 TR EAR-E
5% 18] 48 B4 77 T B 5B it g

I B A% B 2 90 0 5

LK 3 W R EE B
PN H LR EE 2 AR 2 B BT & R BRI R S BT i S A e B as 4
i B [ B= 2 R AR BT 9 0 S e

—Fh L X 43 40 Y 77 T= (A poptosis) F1 41 i ¥R L. (Necrosis) i) 3 75 ¥2:

Mg, kAEA: T
FEWRHEAFUETER, AP TR k FSREXFEDR®
E-mail: foliage@ust.hk
ERZOIOEER (GFP) MIOSEHIRAEERBFE (FRET) KKK
BT R—F+07E. BROARB RN . BB, 4012
7538\ 0 P 8 T AT AR R A R I Sk . AEHBATL R E - AR, AT
AT R WMARIC T BHIR R B AT BN ARG BB B Fe7m 564
LIS H Y/C ratio, RIETFIA MTT 7745 240 MR fF 1 % . 85T Y/C ratio X4
MRAFERER, BATAIARIEAG BFTH SEXN LR P HHER KM
e, ARG A SER) R M B XA # . T IXAGR, BATELE— A&
FIBLRE 29 W 735 77k o XA TR T DA AR AR (4 e 1) AR A A1) e A R ] s —F4ds
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EYRETUESAMAT, URFSTTHIRE. RN, ZATEBT KR
BRI A R T SR . R TR R T LR, W
Western Blotting, DNA laddering, caspase assay, f%j& 4, 40tk 4 o M an
FACK I, X PP R TR R R, (AR R AR . Al
METHENSGSER, BATER U@ LR EHNAIFETS.

PRI B R R A 0t 4 e ) A RSN
=] K
R R KFE BB, 510642
xigangchao@gmail.com

(K58 300MHz 5147 FL R 37 (RFEF )i A SR 5 S5 A R b & 4
MR AN RS2 BI45 4, AN RBLE MERY K, 4000 Py AR AR IR AN A BE sk, 5%
KBRS TERRAR, MR AR ATP BIETE TR, maas L& mFik
B, AEOESERD, MREVDCRERBE TR, MAXERMN
JREI7E T RFEF 85 B T M AR BER RSN, AHRBEAE TSR
WAEH] .

RFEF 4E 41 A Y0 & 4 o A i AR M B AR ALYl (POD)
(K03 P B LR T A T 38, #EEaE POD S ma 2 40 i P A4 S R o
1, {%3RFE RFEF 385 <% m S WA A6 & R ERARS, XF R mxR
N FIE SR AT

{E RFEF MBS T, MHEMBERAKRNAFER. KR RFEF {£H5F
FOEEDRIZEENE], AEORREZ IR, HNEDEE MM+ s E kN
EHEH O R PR ERIEE AR P RAY PRI BRI EREN RFEF f4E
CIEZS:

R IR e B F — 1(TTF-1) 76 FOR AR B % s

PRIER EBPIR
PUAENE, R
(FHBERRFEWEEWE, M, 510515)
[HE] BiY: WEFRBERFET-1 (TTF-1) EFRE 8 AR BB
FRRIA R E BT, WEAL A BT ILTE FARAR BB b8 i 2 BURD 5 55132 Wi
B, i ABaE R, NARBEHSY: SP ¥ K& Leica QS00MC E1{§ 4
RS, X TTF-1 REBERMAERA (PU) #ITEEM . GHR: FREBE
A MR PUEKRTRRBIREA, ZFAAWREEN (P<0.001); HfH
R RFL SR A 40 L A% B PU E K T3 8 Y 11 FROIR AR % R AR AR A8 4 b I 7Y
(HCRIRE AR RRRE . BR)LBUR . MERGEYARIRT . ARV IR M PUME, =57
HAEWREEM (P<0.001); FRIREHEEMAMMZLN PUMEDNTICREA, X
TRASWEMBEREA, ERAEFREENE (P<0.001); FURIRSEREEN RS
FEAMMMIAZY PU 2 REREZER (P>0.05); IR K VI T4 (40 faffe
B PU BB ML, HERLTEEM (P>0.05). 45 TTF-1 7 FAR I8 BEM
AR Mtz ik, HRERAEFRBBIAORGE. . e, RoOWEh e
ARABEWIKKER; EFRBRARARE . BR)LEARR . RGBS . B
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PR RS P RIL BN HE, ZRARE M. TTF-1 A &iAA BT Rk
M EUR AR AR 48 2 W7 BB IR 2 B . R R R BRI TTF —1 B AR
KRR RIERF £l

J\Fh B F 3 Zo* FEEFE PR W

rRatkE 1) et 2)

(Pl RFEAMmBIEER, M 510275)

F $zn ERRER, IR TAR Zo* WETEN (OREN 5FNRNIREA
Y1) 3t Zo? AR BIE UL —MERBE T (Ca¥'. Mg, Cu®*. Mn*'. Ni**. Ba®*.
Cd**. Pb?) XHEME Zo® W . A KAEARIR Zn® W B H W P XS Zn®t
R BHESELRIFT IR &M, 78 Zo® W4 514 3.0X10°mM. 1.5 X 10 mM.
7.5X102mM F1 0.375mM B P FRERT Zn> AR B E 50 045ug - g 'h
1 (0h—72h), 1.79ug+g 'h™! (Oh—72h), 5.141n g+ g 'h™' (Oh—120h) F
522ug+g 'h™" (Oh—120h); ¥EHXT Zn* FIAR R SEWH Zn™ KR X,
Bk E i, EEAHEARK, TR EIKEEN 2o P A T 3. 785216 /Y 48h
. 0.375mM KRKRBEEA S, Zn 7EFFEPRSEIEE) 12658 pgg' (THE), HiF
MEEN 12.6%, AT UUAREERBUKFRH Zn. AR EBE FEAR
WHET, X 2o fEENTRENEWAEERNRNER: BEfFoE ca®'. Mg E
BT ZoP HRE, (HEKER Ca® (1.50mM) &/ E % Zo? R E, {1
AR 62.68%; 10 Mg™ &/NKE A FMHR R Zo® B HEZE5,
YA R 110% ~120% . #Y 4K BT T M E T % Cu®'s N T zn®
HARE, e Cu® B3NV R BEW S T T 56 THE B, EWEEA 1.2X107mM i
IEIVER BoR, BARIUART RN 46.48%, W EFH @ B MK Z8 0T LAR TS HAm 6l
YEFR: Ni** RO B R BEIR T R0 ns:, ieE 48h I, A ZH~E 41 (NiZ'WeBE
M 2.4 X 10°mM~1.50mM ) ({13 38 253 B A CK 4111 91.53%.85.29%72.56%.,
69.78% 57.24%; Mn*"th[F Zo* IR R, 7E Mn>WREE K 6.0 X 10°mM B (423
ERBK, BEERINRAR 153.31%, 10 Mn?" B8 & 50 R 252 59 1
BAER: FEVTLE B 2o MR BEHFEEM, W7E 48h I, M A 45 E
L (HPE M 4.8 X 10 mM~0.30mM ) f) 55 B3 %2 43 5l & CK 4111 121.44%.129.52%.,
115.78%. 120.00%F1 116.85%; Cd**5 Zn**Z [I4F7E B HEIEIVER, JEbE Cd®
IR EF BT AR AMEIEE, WwaE 48h B, M A 4% E 4 QREM 48X
10*mM~0.30mM ) f R B33 %43 BIAUH CK 41K 89.43%.87.17%.74.21%.75.23%
#146.49%. PO* (R (KT 24X 10°mM) A —EMMRER, ok
(KF 12X10°mM) B %t Zo® AR BEREHER, W7E 48h 1, M A 4% E
H OREEMN 9.6X10°mM~6.0X 107 mM) FIFRBIHE 4 BIH CK 411 101.25%.

102.23%. 105.88%. 91.29%. 79.44%.



41 SR AN E F AL R BOLIRST 52 caspase3 TEHERIZEA SRR E

(CEmIyE KFEBEERRIET R, M 510631)

chentsh@scnu.edu.cn

AT R—MEENEYFITRE, ©RERMMAREREMAEF FTLANK. ZEME
R caspases K IRTEA A TR PR EEEMAIER, 1 HA P caspases, —3K
£ J85)) caspase(dll caspase8,9), 53— RN caspase(Ul caspase3). DAIUEE T
PR 3 A T . — R I I 4 BRAE T S A R A SZ s R B SN ER
AT, BTt Rl 2 E F R K EFFREE R AN SRR IR
Wi Toie AR T A 2 P T R A A S B caspase3, REHBT
MMPET, FFLAKE I caspase3 5 1 A B 4 40 M U T AH SC UL () EBEHR AR . 405
AREKALHEE RAHEMI TR EERS, RAHEMNPEEZNIIRE.
BN G418 ffiik, BUREREETIRCHIKEERE (FRET) MZOLR
b SCAT3 MANARFEA R (ASTC-a-1). RJaRKHA@AREHOGES (HPLD 4y
Ml 10 43%d, R R LR ARG BB 40 b Se it I U 48 L N caspase3 ¥ T
HIshAL. BATRTAMPIRE R LS, AFRFOLERAT LG SAMRBE T, &
TSR REN: ERAEMEE 60)/cm’ ) HeLa BOLBRBALFESMBA
caspase3 ¥ P (K32 &, 10 20 S KR AT LA B 40 i T HPLI 5 5 40 i P4 () caspase3
VERERIE N, TSI R T

) FA SR R B A DAy i BN 0 Ak 1A 1 o it 0 M ) T RE AT

EE R
ITNBERREAEYEG R 510632
Tel:020-85222706
Email:polly tan@163.com

WE B 23R SRR AR [RIE 2% 8 A A A Yy S5 958 40
HIFAA R AR I e R = Tk, ik KT R Atk R R ARG
PRNE E FRI(EGFP-N1), HIEKE Bk, 1A5ME YL Hela 20 f0F0 A549 40l
Wi FE R BRI, VIPHE T REGK R AR YR R Ye 5tk
559 ¥4k 2d J5 Hela 40U AS49 3] ReRa e, RUIFEGMIh. %%
S R RO A 0 B8R A R e i RS g 386 0, 5 4405 4d PR PG 61k
B. 96 RRWIGH AS49 AMFFaRuE/>, 1 Hela 401K 56 Y6 R 0E B R W
b, FRRFTEREERBEANNRE Y. 458 RSN E—FTHEE W
YAk, RAM L RN [R A B T PR B ek



S 2P0 AU FR LR R SR B -1 7 i i P R A ) B B AR
Fedk, Bt
(FAFTERIRF B FBOIE, "M, 510515)

[WHE] BH WEAEARSH P RREREERKE -1 (TTF-1) HEEIES K
ANBt IR R ABERGAHYE b S i . Jibss [ A kk Rtk R ek R i) &
k. gk AL BARMBAEIEERAMAL.. BAMALR. filERAx
R EMEEEBLN 765 ARMERABHLAT . HaBAt SP LR A k4
LU B TTF-1 BAMFKIE. F Leica Q500MC E& 4T R 4 e Bl A 230 A
L TTF-1 EAMFBIEEE. GR MAIE L4 itk TTF-1 FIYEHRAL (PU) {H
NTFEEBRARBIE MM TTF-1 ) PU H, =R EAHMEEMN
(P<0.001); AFZEEI iR Mk% TTE-1 # PU B/ T RER A b Bz 40 o A
IEH RN H 118 k% TTF-1 () PU 1, HER BEHHEEY (P<0.001);
ity 9 0 il /) 40 98 8 40 A% TTE-1 1) PU R K T M il s 00 s A 440 o 92 40 i
¥ TTF-1 I PU{E, HERWAFAWMEEN (P<0.001); filifhsmHE 40 i TTF-1
19 PU {8 K T il A 40 s 58 40 k% TTF-1 i PU{E, ZR7 B H R B & 1 (P<0.001).
i ) R R A R A R K R 45 A B Lt PR 4 M TTF-1 1) PU {H 3K T3
BRI EAMAZ TTF-1 ¥ PUHE, ERAEHEZEM (P<0.001, P<0.001, P<0.05);
fiti/N R B S B A R TTF-1 89 PU {5 R A @40 fukz TTF-1
FIPUHEAAR R, Z 5T BEM(P>0.05). 7 bk 45 5 1 1 fifi 7508 40 il 4% TTF-1
K PU {H KT kB 45 B it 40 ik TTF-1 B PUMH, ZRRAREEN
(P<<0.001); fat% TTF-1 i) PU {H 5 i RAERKAL, sMLFRBERMBE MR (P
>0.05); TNM 28 11-IVIAMA TTF-1 I PUME KT 1 1, HERHEEREZE M
(P<<0.001). % TTF-1 FHREEBLEIETBRAME A EFAR. MiakE -
B2 40 o A Bt s A A A R I 3RE B 2= R AR IR b I A i TTF-1 M3k
ERFABARERE RN TTF-1 ik ERIENIES KAE¥E, TTF-1 &S
2RI 1 i P10 R 9% AR R A4 Y s 4 P O L B B A B e 0 B i e A i ) B

REZ

LV S BARAE A F B
A AP
J7M . BT BERE KA HE A B 2 e o B 27 00T =6

ARBTRASN, 17— L XY EAR BT B T AN LR AT T = H BRI
WR, EAEYFHI T AR E R . AW AR & AT = 2
SKRTTEEBATE X-ray 5P FRIHBAR, LYGHILREAR, BT EHEREAR, &
W FUEBOR, BTRERMEME (ST HA, BF Atk as. a
RERINEHBOEE TR, FOLHA, FOtEBER —GEBEAR, /KL
BR, BOE—WEERARS. WAL —F R R MM EY, KA &) R
FAEEZMYELRE, EYWHEFEBRENE AP BRERR T8RN Z RN
o SWEH AR T TV LR M E AL BB AR MR A 4
B 5 B0 4 ¥ JU L R B SRS AT T SE IR AT (AR SR F ) AR AT 4
WRESFEP RN M % KD CEMBERAR, BRI, AT
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« BIER, | RE BRBFAEERIME (4020381)

TR S 0 /)~ TR 4 8 k455 44 ) S

TACIE TEHE UM BWH KER
R T RFRU TR, M 510640
Ifsyguo@scut.edu.cn

BE: [HH) SRR R /NREETRR, B/ NEREEAN R 33 B
% (0.01T~1T) {efl FBMEHMZELL. [755] LUNERBEAN AR RN &, i
ILE L ) SR B A R4k L 5 R YR o A R R AR 5 BE(0.8T)
WA ERR, NEREMRES Y, KSR RES 8, 3540 b HE
FE 2 P AR e R kL, A SR AR R BE AR S MR, kARG n, FB4-4h il
REEVFRRRSNE. [IHE] LRRVLEIEANBREZEW, EHBL
VIR AT, YA EFSEIE, R s e A KR KRBT
MARZIEARTEE, WORFIER BRI N, — A LR T 40 AR R &
RRAAR R, RN XA T a8 A S N . B 45 SR A REAE D H AR TE B
PNk R A R S AR

KERI:  NEREE, WAHAEEAR; HMEH

B AR T 5 RO 38
(H ﬂ%—'l‘%fiﬂ‘fﬁ?&ﬁﬁﬁﬁﬁ?)

WE . AFENETEENARE R ERN R BRI — MR- 40K
HLTF BB XK BT 22X — B 2 BT s I A DA B R R R E T (R 2
HIRUA o BER A T PR T 2P — AN E B R 5 --- 2K ROk 28 1
WIM R RIVIR . AIKBOLAAEE 2 U8 A& 8T RS AT ek %A
Y F TR B YL RS ARSI A 7 7T AE gk ok 28
AT &R . RN PARBOERE T, (F RS Susth s
R ZHNH . gOKBORRR T LU T ik, wrUl Bl re. St
SRR Z e B b (AT 4R v BB B A0 LA RCR SR B T LS
B E, IdfE R ARER KR,



B A e i e ) 526 AT PN U 8 i 7S 5 B S B

. B B BERR EHERE?

W BRL: 1. HEREITTE R RHESE, M 510631
2. PERERAEYYBEPI RS AmEyEREALRE, L5 100101
E:
F R B ML 4 Hr k4 Wavesurfer 1 Cooledit 2000 $& £ 7 1% 5% 7 51l 5
i ClR B &4 AN (DM) HAMBEMILIER BgE, St T mEEs
B, Sk FER, MTRERERE: RREREK, &N K8 RE 6],

BRFE RSB, EERE, AHNEE, YGRS

KK EWAE “di-Gu—" Wi RMUBRKAE, mySEHR, EI MR, FH
MK 617+83 ms (11). BANHEIKFEAIEHRIZE (prelude). & #]75 (long song) 1
F(coda). MIZSE#AEHHEMIEN, AToPHIEM “di” 75, FrEnEg) 280
ms. EElAEBHEZAFERKR (Pi—Pg) Hik, ZHE 16 Sk, FREERTEZ) 650
ms. BEEZERESE, —BOHAE, FFENRIZ 70 ms. AR FEEPE
1000 Hz LA F. BN R FE A REE 2 H B HE L@ . FRRMmEL T
et 2. mEl A ERR B 2 HE (318 Hz) FIRMAEM EFHLLIIEMES K
FHIFR(239 Hz) 5 HI 38 4.9 A3, MxTIR{E 2 53 5 24.4 dB #1 13.2 dB,
fa L (Qea) 773G E 1.8 £5H0 2.8 f%.

R ok 7 ) S RS P i DML A% (K915 U 75 3 AL SR T el 5 R0 488 75 “Gu- G-
B. SIEWFREHENELE, BSRWELHEMERS, mEEPRE8H 3—
4 DAk IREE. Bl R A3 KRN, SRR B IR G 7 RR AR ) 2 B E 4
PEBURAHIY, B FH 0.2ms/V F 1.72ms/V . BLIRFE (¥ 8] b B 18] | g 75
EMgEE, WEREMPEET 87~89.6 1%, WMIERRIM P45 T 72.3~86.7
., MERFERENEMHE (295+26Hz) ARERIFEER AR EMHME (282+8Hz)
SEHETFAWE (311430Hz, n=12), BSEFEAR 1—2 MEHF.

AR gE R, KRGS 7 AT 1 R0 1 A7 7E 1R 5 A e M AE R 1k,
FAESE M, M2 A BE U B RO AR G LN S B kA RS MR B 1 - SRS A
B RS L RS R, BRI AR AR /D, SFAT e —, Wik
g e AT TV [T

IEFESR, ERABABRASE SIS AN A EM RS ER A S RE, 8T
—ii R, (BERENXIEN &R A S REIERRED. BRSNS
BRAEAXH EMG EEIEXKWGHLEDEE, BRENEZARE IR TF. &
SR IE A BRI A TS S T, T IEH KRS B ) 2R It S
FIBFE S DM #Z &% &M BT HE:, RS & K S iR gt s 2
REAE L B .

Down-regulation of apoptosis-inducing factor protein by RNA
interference inhibits UVA-induced cell death”
Ding Zhenhua, Zhou Meijuan, Yuan Changging
Department of Radiation Medicine, Scholl of Public Health and Tropic Medicine,
Southern Medical University, Guangzhou 510515, China.
dingzh@fimmu.com
Apoptosis-inducing factor (AIF) is a caspase-independent apoptosis effector.
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UVA-induced Raji cell death was not completely inhibited by pan-caspase inhibitor
zVAD.fmk. Moreover, AIF translocated from its normal location, the mitochondrial
intermembrane space, into the nucleus, and induced peripheral chromatin
condensation during the early stage of UVA-inducing cell death. Enforced expression
of AIF can induce Raji cell death in a caspase-independent manner. Down-regulation
of AIF protein level by RNA interference (RNAi) can reduce UVA-induced Raji cell
death, but the combination of down-regulation of AIF and zVAD.fmk almost
completely inhibited UVA-induced Raji cell death. All these suggest that caspase and
AIF are two independent pathways and that UVA-induced Raji cell death is dependent
on caspase and AlF.

Supported by National Natural Science Foundation of China(30570436,39970187)
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1F 43 B R BAE S AR ic B R AR L0 40 i i) = 4E R, AFM 353K T iuig At
=S BB, AT RAEIRTE 45 RIBREBKE, AFM SAGRET R
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