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Abstract: Given the increasing trend of aging population in the world, neurodegenerative diseases (NDDs), a common type of diseases
that mostly occur in the elderly, have attracted much more attention. It has been shown that tumor necrosis factor receptor-associated
factor 6 (TRAF6) is involved in the regulation of neuroinflammation, an important pathological feature of NDDs, and affects the
occurrence and development of NDDs. Most importantly, the regulatory effect of TRAFG6 is related to its ubiquitination. Therefore, in
the present paper, the molecular structure, biological function, and ubiquitination mechanism of TRAF6, and its relationship with
some common NDDs, including Alzheimer’s disease, Parkinson’s disease, multiple sclerosis, and amyotrophic lateral sclerosis, were
analyzed and summarized. The possible molecular mechanisms by which TRAF6 regulates the occurrence of NDDs were also
elucidated, providing a theoretical basis for exploring the etiology and treatment of NDDs.
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V6 #, NDDs AMHIELEZ A TG, b insy
FEGAH P AN R A R A RRES S T ik
JUFh NDDs &5, 8 /0N i 5T 48 i AR 28 1) M1 7Y
)BT AR M2 BUREAR AR A S R 2 28R A A
L8PS V69T NDDs 19— /MEfE RS P 5508
FEAE RS /NI T A i R A A AR W R, —H
&2 VE, MR SE R T 32 A8 AH S R F 6 (tumor
necrosis factor receptor-associated factor 6, TRAF6) +&
XEAF S — AN E 1. £E TRAF Kk,
TRAF6 & [A] Y5 1% % 5t e K& H, L TRAF-C 45
R R ) 1) = B TR 7 41) 5 HL Al TRAF KR B SR A
A, A4 A B TR, HEEWNE
TRAF6 #1732 2 WA H 5 NDDs [ & A8 Fl K J& % 1)
M,

2 AR T A A B — RN R,
TEMRIR AL 17 Z i AL (ubiquitin-activating enzyme,
El). 2 &% &1 (ubiquitin-conjugating enzyme, E2)
iz 25 3% B2 (ubiquitin-ligase enzyme, E3) {1k /E
MG, ZREEB LS ERY & A R BRI EE AL A
k., Nz 5EARMEENZ Rz 0B b,
G 9 MORFEER AL Sz B ety AP, A/ .
Ml. K6. K11, K27. K29. K33, K48, K63 F1 G76,
H o T2 FOE R BRI AL U A R R FE AR
RN AN, 0 e DL K48 TR UER Iz R E
w5 E AR EEEA R . 5 Ke3 EENZ #I B
MBE N A2 5 8755 8 1 2 8] A HAE Bl 15
Thie . 1 TRAF6 1EK E3 2 K&, Hng
fKe3 Z Rz #L A A EZEMEM Y., TRAF6 &5
PG T T 2R E . RS AEG R
HEE(ER, 5 NDDs fAHRBETHE, i
FHCAIL I ()8 5T 7] e J9¥R 97 NDDs $2 (T E M. A
SCFE R TRAF6 /3 (132 =46 R4t 5 2 71 NDDs 2
() (1) 5% ZRBEAT 73 B ALk 45, D91 W] NDDs (1) & AL
HlFEft—EMSEH L.

1 TRAFERRENEHFFR R TRAF6LIE
ZERUREE I

TRAF & A G2 IR R FE £ (tumor necrosis
factor, TNF) #8 ZX %A1 Toll/IL-1 32 4& (Toll/IL-1 receptor,
TIR) ERBEMEELE G EE, HurdL kI 7 M
TRAF A FIEM G, e 5T RN 2 fhsz ik
MiE S S®%E Y, B TRAFT7 4k, JL4 TRAF &
S A R ) 3L R R E 2 3 & — AN 180 MEJE

PR i 2 A5 T B T 1K) 7~8 AN SCPATHEFI I B AT &
i ——TRAF-C 45 f ik 5 FL 5 /& — N R e 2% JB R
(coiled-coil, CC) 253, X P& FL[F M K TRAF 24
P e, X FhoMURE R 45 1 2 AR Mg R AR A
Al &% A R 2 M B A i 45 f 6k B abh, B
TRAF1 4b, H 4 TRAF & HA# & H —A N i i
(ring finger, RF) 45 74 38 UL J2 $0 > #F 18 (zinc finger,
ZF) 45k, ¢ H RF W[{EN B3 iZ RiEEM, 774
AEFFAR I K63 B REEHN S H M ZZ EZILY,
M2 51% ¥ «B (nuclear factor kB, NF-kB) DA [z 22
2 JF VG AL B H B (mitogen-activated protein kinase,
MAPK) 15 5 18 8% 35 0, 755 20E G P S
HAH . A A KA o A DL R R T T T B
TEH

JRE X TRAF 5% TRAF-C %5 353 4T R Y5
Eb X, TRAF6 5 HoAth TRAF 5% 55 A 1) 45 149 [5) U5
PN HoREZ A A U — 2 TRAFG6 45
4 CD40 40 il i1 45 #4 38 9 7 23 A [A] T TRAF1,
TRAF2. TRAF3 Al TRAF5 ; ;& TRAF6 5 H4ijE
2 -1 (interleukin-1, IL-) {5 58 SH XK, #HH T
TRAF F RIS 5% SiW5. TRAFG6 1) N i RF 45
F A B3 G PE, ATLLEE S E2 Ubcl3/UevlA 45
A, ¥ K63 TERER N 2 Rz FREER 3 S
fihsrF b, NI FHE Az ZHEE 2 M E N
R A A AR U, TRAF6 A 4L ZF 454
B BAREH A vk s AT, (20, X ZF 45
P ) R GRAR SIS S5 TSR A« BE — B ZF (e Bk
JEH B PR RF 45 MR 15 E3 ThEEL AR Ay 1
C i TRAF 25 FJ 38 ) 3= ZL g i3k TRAF6 A & 1) 5 K
th, UK ESHRZHBESEARMETER-. b,
CC Z5 13 AE TRAF6 171877 2 & Bl T RE I R 454K
HRBEIER, XEERDAER T : — & CC 45
IS B A 15 3 TRAF6 A 5 K8 RETE K I 55
HAW, HEfE TRAF6 16 R IEAE FH I REws — ik
HAKEME2; R CCEMBAGHARES
E2 e, IR 7T 256 1E H 448 TRAF6
7E J5 1) 9l B R A A K I i 2 R e Y
(1.

2 TRAF6NTSHIZREU RS FHESHSHE

TRAF6 HIZ 2S5 T 2 4G 5 BENAE,
A E S48 TRAF6 41 3172 &AL & 4t % NF-xB
A MAPK 15 5 18 # B 745
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Fig. 1. Structural characteristics of TRAF6 protein. RF: ring
finger; ZF: zinc finger; CC (TRAF-N): coiled-coil.

2.1 TRAF6RYZRUENF-«BESEEPHER
TRAF6 N 28 it 98 i i #% Toll ¥+ 52 44 4 (Toll-
like receptor 4, TLR4)/NF-xB H [ 5531, 1E&F
RREAH 5 M 1) R AR AT R R v it A E AR .
NF-kB | 2 AE T % Fhdifii b, K52 NF-«xB 141 77
(inhibitor of NF-xB, IxkB) FJ{EH, 7&K 5 4l b
NF-«B 3% Ve S g ) U (H2, fERMELMET
TLR4 5lciAL & )5, HAAETHBBMBNR -1 2
A AH < B (interleukin-1 receptor associated kinase,
IRAK) 1 1 4 i B 584 4346 K1 88 (myeloid differ-
entiation factor 88, MyD88) [ /1T [F]if 45 & 7 TLR4
24k I s IRAK4 31T 5 TRAF6 [f) C iifi TRAF 45 4
WA HAE 51 TRAF6 ) 3£ £ /G 4L 34 1
TRAF6 '} LA K63 [1)7z RAWIE AN SEA A K T -
B- ¥E AL 1 (transforming growth factor-B-activated
kinase 1, TAK1) FlE AL A KK 1 -B iH LIS 1 454
5 H (transforming growth factor-B-activated kinase 1
binding protein, TAB) HIB§ IR 1L T il TRAF6-TAK1-
TABI-TAB2 E &1, %8 &4 ALl 1 % P 5
¥ «B (inhibitory nuclear factor kinase-xB, IKK) ]
AN IRAL, AR IkB DL K48 EIEMZ &=
1A 5 AR, R4 T TB X NF-«B [ #1001 4
NF-kB #E i NAZ I 3 F il 9 AR SCIR R ik 1o
(B 2). #roRe, RS EMIEEEE 1 (perox-
iredoxin 1, PRDX1) il TRAF6 JZ & &M G )5,
TLRA4/NF-«B 5 5 il Bt ) U
2.2 TRAF6HZRUEMAPKIESERPHER
B2 3% 4K ] TRAF6 B 1 AT LL# BR IkB X NF-«xB
PIAMHIE A, 2520 MAPK {5 518, MAPK
JE R A M ORI A0 B s o ) B A S i
R4 MAPK V% (AN 5], MAPK G T X 50 4 4%,
Rl . 4l AR 85 13058 1/2 (extracellular regulated
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Fig. 2. The role of TRAF6 in NF-xB and MAPK signaling
pathways. Upon binding of TLR4 to its receptor under inflam-
matory conditions, the downstream IRAK1 and IRAK4 bind
together to the TLR4 receptor with the help of MyD88. IRAK4
further interacts with the C-terminal TRAF domain, leading to
the recruitment and activation of TRAF6. Activated TRAF6
mediates the phosphorylation of TAK1 and TAB in the form of
K63 ubiquitination, which subsequently forms the complex of
TRAF6-TAK1-TAB1-TAB2. This complex in turn phosphor-
ylates the three subunits of IKK, ultimately resulting in IxB
degradation mediated by the K48 ubiquitin chain. And then NF-xB
enters the nucleus and initiates the expression of downstream
inflammation-related genes. The regulatory pathway of MAPK
is similar to that of NF-kB. After activation, TRAF6 forms an
ubiquitin chain complex through the ubiquitination form of K63
and activates kinase TAK1 through TAB containing a ubiquitin
binding domain, finally activating the MAPK signaling pathway.
TLR4: Toll-like receptor 4; IRAK1/4: interleukin-1 receptor
associated kinase 1/4; MyD88: myeloid differentiation factor 88;
TAKI: transforming growth factor-f-activated kinase 1; TAB:
transforming growth factor-p-activated kinase 1 binding protein;
IKK: inhibitory nuclear factor kinase-kB; NF-«kB: nuclear factor
«B; IkB: inhibitor of NF-«B; ERK: extracellular regulated
protein kinase; JNK: c-Jun N-terminal kinase; MAPK: mitogen-
activated protein kinase; p50, p65: subunits of NF-kB.

protein kinases 1/2, ERK1/2) /15 ) MAPK £ #iLii 4% |
c-Jun & FE K ¥ ¥ B (c-Jun N-terminal kinase, JNK)



656 LR AR Acta Physiologica Sinica, August 25, 2024, 76(4): 653-662

/51 INK/MAPK 3@ . p38 /511 p38/MAPK i
% Ll K ERKS 4t 5 ) MAPK i@ % ( & 2). MAPK
T % S = S 5 GRS E S A 3 B A
W, BTSRRI . T RLACR
hE S5 2 P A A& 3l), RN 4 (5 5 4 3 340 i
A% PN 8 f) B B A 3 3 Y 5 NF-B R %38 123401,
7E MAPK 15 5 3@ % 1, TRAF6 7E 0% J5, it
K63 iz mM LT iz REEE &, IHEgh&A
2 36 O S5 RIS TAB A G TS Ak AN T 35 4 B
TAKI1, Jfi 4R TN MAPK, M 5 20
p38. JNK 1 ERK1/2 HJ#uiE, B 54t —2 5 EH
Tl Ji EF 2087 o R 45 A 5 1 (cAMP-response element
binding protein, CREB) Fl1j# % £& [ -1 (activator protein
1, AP-1) B 5 7 R Rk . %% CREB F1 AP-1
55 NF-«B AH B & ahfie 46 B Rt 1 1 2 2).

3 TRAF6RYZ RN IBIEHHEIZENDDs X %
AHER
3.1 TRAF65AD

AD 2 5 Wi — Fh NDDs, & iK% HL A 22
ek ANT I AT L B A M RSO R AE B
AD B W RIUNBAT NS P 52 b
TS EZRIET:, EREIE WK, (H5 R
AR St AT B, AR K B2 B T
M50, 5 R IZ R B D AR R Ak Y,
SHEHIBE S AL, D2 N, 2
FEIFEERE P, T AD ZWALE, HEr “p- B
K& H (amyloid B-protein, AB) it 222 5%
e SRR AB FR SR A4 E A Tau & (At
FEWRRIRAL S & e T g g, HILE R 1 SO
FR ST 2 1 559 ML o e, {45 4 2 B PR R 8 E N E
AP ORI, 1 5 2 5 3000 42 T T e IR A R e
ZIeAeT: P Kk, S5 F AD BIIRYT AT T EN
F, — R AR MR Tau AR ; 2
HH 2RI

BTN, AP IR 22 AD B R BEbR &, AP
A CABE /NI BRI, AT S Bl 90 S B, PR A
REME RN 7 A T, & BB 4. i 45
TLR4/MyD88/TRAF6 {5 5 il ] i 5 48 SiE [K 1 IL-6+
IL-1B Al TNF-a 28 17742, 3010 20 AR i S0 &
NPT - 4 R A A A AR B R S ——
HZ 3 (PS1 1 PS2) R 5 AD A RALHIA 5,
HEREVIH B Ve TR [ (B-amyloid precursor

protein, APP) Mfii“4= Ap. TRAF6 it 5 PS1 A E.1E
FH R0 K63 424 PS1 F1 PS2 [z E4k, Tz =
WA X PS2 i fase A B EEEA P, X
R T R 30 ) TRAF6 32k ki 12 & Ak T
R PS2 ffa e M AN ig M, (E AT T 3dt — 2B s 36 E
Pl AR W, TLR4A # AR WG 5, M
MU MyD88 R {L, I — P UE IRAK4, F
i TRAFG [f) 5% 45 Al NF-xB 1) p65 V3 (19 1% 5 £i7,
MR EEJIE P T EIE P IF H. Yao 2 AR5
RIL, AR ZRESHAME T 5 INKS 1 BE B
56 BU, INK T RE A AB AE T I 1) 55 B A i B
Tau & AT ERRUSMEHSMESE, MNME K
M TRgESE, A FEREIUIT, XHE AD K
IR 2 — P, Tau 2% (/& TRAF6 1] K63 1%
ZEAERY, 5 p62 it UBA 45Ky AH HAEH, Tau
WAL K63 ERERZ R A G 1E p62 KIMEFT R B
HILES 2 H 2 /K B4 A (tropomyosin receptor kinase A,
TrkA) FI 305 5 80K 7 ) Ras/MAPK A1 PI3K/Akt %5
SGIN SR ERE N = NN () SN TR i O Ry RN R T
FEFF, R oK 5501k, TRAF6 5 p62
FAE R 3E TrkA 1) 272 RS B0E TrkA (5 58 B,
B SRS T L Y (B 3). H AT, 7E AD
(10 25 PV 7 J7 10k R 38 I 38 A o 48 0 BB T T ik 2% i
AD JEERZ FIATHER 5 {H,  J0H] 4 JORE AT LK
HMAIUIhRE, RtMAIcEE, Miiss®E AD 1
FER . DRIL, i ARG A SR B 78 0 ) B
3.2 TRAF65PD

PD 21558 — K NDDs, HIiREIEA Mk
5, BLUEs). 1B, B, mEMLANRE
NFHERPE BN ;38 DN RIBERG 1 IR IR B
9% 57 T X BRI ARs sh AL P, PD i 3 B
PURRAE LS T - — o 2R 2 L RE AR T 1)
B s RIERLL o il (o-synuclein, aSYN)
NEE R B 5 /MA (Lewy bodies, LBs)™”. Fi#
P4 T BRI R 9757 U R RS 4l 02 sl i) X 38 2 T
X2 EEER, B&5 L PDIER Y )E#H A
AR EM, EIgRRIER ThEE B NI BR 40 M
BOE A5 R Z EERe L n E R U, T M i
JRA A TR R YDA TR R TT
PD )5

7E PD K, TRAF6 £/ A S )4
2 RAEPEEE EE/EH . K63 ER M TRAFG6 (172
FAb2 TLR4 /51 TAKI BIE e R &, 351k
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Fig. 3. The relationship between TRAF6 and some neurodegenerative diseases. AP, LBs, Bid and mutant SOD1 were all able to
ubiquitinate TRAF6. TRAF6 ubiquitination activated the signaling pathways of NF-kB and MAPK, and then NF-kB and AP-1, as

two transcription factors, entered the nucleus to initiate the transcription of pro-inflammatory genes, such as /6, I/1f3, and Tnf-a. The

production of pro-inflammatory cytokines induced neuroinflammation, which resulted in the aggravation of NDDs, including AD,
PD and ALS. However, TRAFG6 is also associated with MS, but it is uncertain whether the ubiquitination mechanism of TRAF6 is at
work. AD: Alzheimer’s disease; PD: Parkinson’s disease; MS: multiple sclerosis; ALS: amyotrophic lateral sclerosis; APP: B-amyloid

precursor protein; AB: amyloid B-protein; PS1/2: presenilin 1/2; LBs: Lewy bodies; Bid: BH3 interacting domain death agonist, a Bcl-2

family protein; SOD1: superoxide dismutase 1.

) TAK1 5 NEMO %5 & J5 0% IKK E64, M
fd NF-kB AN #%, {2k 98 RE Kl 7 3 R i 5% . Han 45 K
Bl BV2 4liffi A Pleckstrin [F]JFIR M A Bl 7 1 (Pleckstrin
homology-like domain family A member 1, PHLDAT1)
() Bk 2 AT 38 4 PHLDAL 5 TRAF6 B #E:EM, T2
T4k TRAF6 K63 #4112 #= A/ F 1 NF-xB 5 5
6 P SRR, A A /0 SR 40 B ) 48 RE S
TRAF6 il i K6, K27, K29 F1 K33 [k fh > 2%
BE(RAERAREE [ DI-1, L166P F1 aSYN 72 Z4L ; TRAF

1 TNF 524k JcHk 8 H (TRAF and TNF receptor asso-
ciated protein, TTRAP) J& — /M1 4 7€ 1 5'- Bg = It
DNA R sl w122 96405 K8 /-5 1 DNA
145 . TRAF6 %54 TTRAP F1%8 4% fk DJ-1 {2 it
L166P 3 03> AL A A, A5 L166P H) R 14
EYH i A R, FF T TTRAP A% A7 F0 40 i
FEMEF R H, K4 TTRAP A% @ A0, IR
TTRAP {44 28 {47 45 JH AT 52 0 IE i tRNA F) %
S, A SEUE DN L B RERE A TR A A 1,
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T TRAF6 5B A aSYN 2 8] {40 E. 1 F I A
FAREY], KWE KAHEAEH2BE NF-«B 55
W, EASE g rIsET: Y. [FRS TRAF6 /S
AR S ARV B / B WSR2 PR AR aSYN 1
TEF A TE 2, (HHAE LBs R fERJEI AL R
B3 &R E 3 0h 4 1R o AR A R T B | A Y.
H 4> A% & [ 2 (Parkinson’s disease protein 2, PARK?2)
£ s 5y B o [ E3 3% #2 [§ Parkin ¢ 8% B £ #
TRAF2/6 1]32i5, M4 NF-xB Al INK {5 5 i@
R, DR MR A R R AR AN R T Y
A, COF I E 2R E B 2 (leucine-rich
repeat kinase 2, LRRK?2) i FE Rk 415 3 4 70 A=
WY, ERL G E SR . b
5K B, HE £ ¥ (lipopolysaccharide, LPS) 1 {i¢ 2
LRRK2 I TRAF6 F)AH ELAF H, 1 LRRK2 411 ] 711
68 fit 9 55 1X Fi A0 B AE H T 5k 2> LPS 35 3
MAPK (JNK1/2.p38 1 ERK1/2) 1 IxBa B 1L 5.
1] ERKS 7[5/ LRRK2 ffj#i%, H. ERKS F LRKK2
A REA VAT U R A TR S T e AR BY (B 3)
INK /£ LRRK2 B RN, PHIBTZAE 5 18 2
AIREAET-T0 PD FOTEEIR 7HE A ™. fA] L, TRAF6
5 PD (R TIAER
3.3 TRAF65MS

MS s —Fft UL - Jk 5 B O 22 ek 8 MR A2
PR ORI A L Bl S AR PR o A S
i HE U N RFAE () NDDs. 534 4th NDDs A E, MS
se— Bl CAERRT PR, HURE IS W AR AE 30
A, HAMEE R MS #RFELE 3 2
FH B BN He 9% 41 i 25 7 HRRK #4824 (central
nervous system, CNS) FISEHHAAN R, FEUNFIHE §E
R TE7N 7 I N TR 5 W = ey I AN 51
FE TP Thigfrg B0, BF T3 B 30 ) 5 2 40 i
7] CNS 1L AT BE 2R TT MS [ —F A 2T Bt

CD40 J& T TNF AR KR A Z —, B —F
&G AMED. UREMERIERN, RE
CD40 M40, 0. Az, Bz, B 40
AU AR CNS [ 45 240 MK 45 s, AT RF 28 K %
fE N, BB CNS 2H 44545 A1 ph 28 T g
i B, EEWEAN R, CD40 55 TRAF6 A H 1 H
LA RIS ; 0] CD40-TRAF6 {5 5 i i
ATRE R B AE MR AR ZH 2R, ] CNS 9 & PR
PR IR, BT AR A 2 JE BV ANy ) 7
(small molecule inhibitor, SMI) 6877002 ] # 7] CD40-

TRAF6 15 5@ #%. SMI 6877002 1] f5 1 CD40 i 5
1) 55 A 40 PR B AR 9 A L, 9 18 0 9% 48 B R 1
IL-10 1 7K “Fo A BF 58 1E #2898 0E I 8L SMIT
6877002 BH Wi CD40-TRAF6 155 5@ B HIGE 11, G W
T S AL T MU R B SRR B S P
H i % (experimental autoimmune encephalomyelitis,
EAE) (—Fl A& MS [ H RS 7Y ), {HZHF 7
GERFW, fE KR EAE 1, SMI 6877002 ik FH
CD40-TRAF6 15 5@ i 1 1FE FH, 7] LI /> EAE K
BRI S 5 H I 4 R A TR /0N B R 40 PR
IR JRE, 3 EAE KRR R YRS A
/NER ) EAE H, SMI 6877002 & 48 7] LA /> CNS
W E RGN B IR, (HEH R BE A R MR /N B EAE
(I RCREIR 3 3R B 4 1) CN'S P [ 55k &40 1 32 1)
HASfE 58 4 8% EAE (11 R 2 I 7. 40 Mk
Nod FE324A K H 3 (Nod-like receptor pyrin domain 3,
NLRP3) s — fh 3= B L& T CNS /R 5T 28 il fi
JiL [ caspase-1 WUE R E A Y, E R8BS
caspase-1, ik ARE PR 1~ K] 2T 23 W4, AT fish
—RYIRIERN, FEMAEINREESG. 7R,
7E MS/EAE 1 NLRP3 % i /M4 AT §E 38 1 45 T 52 i
CN'S [ A= 3995 B I R 15 4 26 K 28 1) 1 R 1% ©Y
IRAK-M & ] 28 i () G 8845 5 70 7, B T 4|
IRAK % B2 4k M\ 1M BH BT IRAK1/TRAF6 A 5 1
NLRP3 %8 JiE /MA B30, AT ek 2D 98 i BRI 1R R
B AN SR B, /R B4 MAPK {5
SIE L ERK M S S MS R % D)
I (E3). HAl, T MS AP IR 7T AR
X, A FIRBE 5T 25 RECVF R AT LU MS (9697
PRt — 1t K
3.4 TRAF65ALS

ALS J& A2 ek B PR 2R T BSOSO FRE 1Y
— M ESEYE NDDs, 38 nf RN AT LA TG 7
A9 . ALS 1R R HLEI M A BT R, H 2
W] g5 28 JORE A 22 P55 38 BR 1 AR 22 AR
WEEEEL PR M F M T R 2 e AR T ok 1O,
W R B, A A YE AL 1 (superoxide dismutase 1,
SODI1) % [K 945 & ALS 80K K&, T RAE
SODI1 & H Ji & & 4t 2 58L& SOD1 ¥ YE 3 i, 1
TRAF6 1F NEHRE YT S0 SOD1 KAl 4E & 0618, H
A4V SEARRNT TRAFG (1 5w P e 7wl LLE
i E3 2 FIE R AR 1) 7 R AR ) SOD1
2z FA4k, PLK6. K27. K29 M =4k S5
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FHL, KRN ZZ R SRR SODI IR R,
P54 1) TRAF6 1235 RE % )3/ R A2 f& SOD1 ()
RN (| 3) /N R AN A E g, &
A 1) BH3 #H H.AE H 45 #3838 T2 3 3h 751 (BH3 inter-
acting domain death agonist, Bid) {£ &y — # Bcl-2 X
BEA, BRRASSFEHEALR T/ FER 3
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