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In Vitro Models of Neuronal Apoptosis and the
Detective Methods. ZHANG Ning yuan, ZHU
Li, GAO Jing ( School of Medicine Nanjing
University, Nanjing 210093, China).

Abstract

on the association between neuronal apoptosis

Recently, attention has been focused

and neurodegenerative diseases during the deep-
going study of apoptotic cells. Many in vitro
models of neuronal apoptosis have been devel-
oped, such as induced by nutrition deprivation,
free radicals, glutamic acid, Caz+, B-amyloid
peptide ete. The detective technology of neu-

the

changes in enzymes and proteins which reflected

ronal apoptosis is composed of testing

neuronal damage, simultaneous morphological
observation, and finally DNA electrophoresis
ete, which could confirm the apoptosis.
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EHMER— 700 ku WL T EE LB
Eak. EABEKT, EAGTHARRSH
Mg, HES5HRMMAKEERES, B
WA P EFEN P EREAKEE, Wb
HAREARSERN 1%. EEBEYHLD,
BOMAEERST, HEREAEEFETE
HBEFEYE . 1979 4, Goldberg %% %4k
BT 7K B R A0 9 4R 41 40 i rp AR — R A T
BN 700 ku B3 ATP 3% 00 4 E H B
WE, —SERE., AR EERITEESZ
R K BRLE L RS RE S E R, B8
WL R EEE (proteasome) !, B H Bk
FERAIER: 20 S (] 700 ku) AP 26 S
(2000 ku) BEEY. 26SEAYH20SE
EYE 19 SEEYW (X PA700) AR, *
BAFHRHMEZ RN EARERRERE.

B A B AR R K8 ATP B 7 1 K %
BHMERHEBS, 25 T7THSHEAFRKE

FEMNEEER, AFRArSREl (Y

HMBRE) . HRETF (W0 kB). EENE
WEH NEREBRES) HUCERER, %
REMEARMRENR, FERAEEME
WEANHRYES, MERERS TIAE
FRMMEMS. b, EERE%FZET NFB
HME SHER 2R EEEEEA.

1 ERBEHSHNeE

HEREEZEY D, EEBENTEZHER
HEBEZR, BFEL 4AMEEHEY, 54
NaXMBA. EHET, FRAMK. KR4
SURTRM 20 SEHBMARA MY —BIWEH .
EE—E IR RN ESRER, 84
BHRCE 7 MUHE, REKH orfBra?.

X SR HEL T HAE PR 20 S B
HE AR - MEHZ11.3 nm, ¥ 14.8 nm K
EREEH, RN FFEANFRMTLE, Bk
WEE=ZA K=K (B1), FERAHNE
RKBR N ZERZET. BHADMNFERRT
b, XSEFLRBRAE, — 5 EAEEHIE AR
A, 75— 7 L RERH 1R B4 7K A R I

A SB. o5 BN =REMIEFHHML,
B TEEIEEH S MREITIITBRERNE
JREH, THBSIREN « BIERT RS,

ARTERE AN, « REHEE BAT
HRSF. o WEBER LA BERARAF, Bl p
WERFTLF, FRETEABRKELET
PA700 1 PA28 G G, 5 o RIEFERH,
BRUERA BB KT LHM. JLFEFA
BEEHEEH — N U F/FF (N-terminal
prosequence) , X MRSFHEAR & B KB FE20 S
RoBe R R P YR, B S B0 S
BLEMEHITER S « TENHAEFEE
et

a B B a
B1 20SEOBGERTESR

AP Z%(Ub)

1S 2y 208 EH AL
EL-Ub ZRIELEEL
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E2Ub BREEME 265 B EAGE
\_, 265 B
CEEW

2 KBZERNBORABREBTEE

2 20 S EAMEHEREESIERNE

EOMGE-FESHAEREARE, B0
ERNE S HMEEBAR, FHASRET
BN SRARTREE Theit . X p WA N B
FRABIIRE, X7 Thr RBEEBELE K. T
WU TLERE AT ES: pEEN
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Sl 4 7 SV The 19— OH XHEY) K 5)
R, RCE4iRE, KB, Thr ) o NH2
AR 22 S R AP Hiis DKM LA by Ji 152
. seAh, TEPERL A — A Lys FREEH AR
RN E 22 A R AR —FF, AL
AOFERL. AL o SR 14 A4S B WAL E 4%
A AR PEAL AL, BRSNS (35 VA A
Thr 5%, (HREAFE) B R ICAEALIE 25 A
M, DA E M A AT 2 Rk AR L.

CURHL 20 S H i AAAT = Ff B 0 1) B0
PE: a. FAUBEEALE AR (chymotrypticlike)
TR, 78K B /KA 2 R Bk 3 I K A NIk
B b, RUUBEAMM (trypticlike) % 7E,
FERRNE 2k R AR AL K R KB o R BE )G
IKAFTETE (postglutamyl hydrolase) , 7F &M%
SRR R K R KB A 3, 4 S
FUF (DCI) B, X=FgvEZ RG], 5
PAFPEPE B 98 1 — ot ey 7 B B
HEBR IR HE )5 U0 S K AR AR 95 P (BrAAP 3
PE) 5RO AE /N P R R A AL I K
JREE I35 P (SNAAP 35 PE) . Mykles 26T
A BrAAP 3T T4 50 A A B AR, i 3L
At ) LA Al 1 U 3 B 4 S i i i Boadk — 20
Fie e /N TR B

3 20 SELAERIAT

e AR B 5 0 B AR AT e e R A
ZEVREHPI AT, DR KR KA S R R4
Mgt X R AN 220 S H
G0 2R, B A el YA PR35 P O a BR
SHE S N B IR (W Bt ot i 3 %5 d 2 E A 4 B
JEE N TERRR, A7 Rk D T P R R AR
SYEPRfR, b AEEEAEYR, 19SS HAY
(PA700) B Wiz #ACORAE T 22 RN D
R o AR E B B S T A 00 Y R
A5 A A B A b P m A e e R TR IR

HAMAAPREZERRER T SRR
- PA28 Fl PA700.

PA28 3 11 ST, "EANEM 20 S
Fef i TP A, (H AT LA K S 2 R R IK
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Mg fie s, $eme R N IEE, EREET,
PA28 jE— NN, TC ATP AFAERT R ] 5
20 S iy, B PA2820 S 4. PA28 i
PFpOE IEZL : PA28a F1 PA28B, Hofiifoti
h'E A PA28a T PA28B 1) A1) 2 1 11 7S B
. PA28a MEIE C 3 (1) Tyr X 3G P 52 00 B
K. 6 a B A — A « KEKE”
motif, T g Ca® L5407, 5 PA28 Xf 208
(s p A 562,

PA700 X Fr 19 S &), & ATP f£1E
&, EH 208 BELS, TN 26 S &
) (26 S HABAK), R HR 58 H A K
sk, REPRRRZ ZAME AR EHREET,
26 S AL W) 5L B E B 6 BRI MBS R &5 R,
PA700 (L4 —N KMPHBEN V B « 11487,
AN 454176 20 S P . PA700
a5 20 S [ — i 45 5 T2 A 6 FRI1 < 3%
@Ak A
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AN ARA K. XA LT e S, B
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TE7Z F Ak 8 19 0T 1 32 8 P B b e A o A
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Recent Advances in thg Structure and Functions
of the Proteasome. PENG Rui, QIN Jun-chuan
(Laboratory of Pharmaceutical Biotechnology ,

Nanjing  University, 210093,

Nanjing

China); SONG Xiao-ling ( The University of
Texas, Southwestern Medical Center, USA).
Abstract - The proteasome is an essential compo-
nent of the ATP-dependent proteolytic pathway
in eukaryotic cells and is responsible for the
degradation of most cellular proteins. The 20 S
proteasome whose active site is a threonine,
PA700
cappes the 20 S proteasome to form the 26 S

contains multiple peptidase activities.

complex, by which ubiquitinated proteins are
_degraded. Advances have been achieved recently
in the research about the molecular organization
of the 20 S and 26 S particles, their subunits,
their intracellular functions and biochemical
mechanisms.
Key words  proteasome, structure, function,
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RE 7-8ELLMIEM (7-amino cephalosporanic acid, 7-ACA) REH T AR AEHLHUEENEE
Frt. SkAUBRBALEE (cephalosporin acylase, CA) ML MR C (CPC) MR =Bt-7-8 KAkl
(GL-7ACA) WI/KMRREL, 4R 7-ACA. #E CAHRLRYHARR, THHER S HFHEE.: CPCBLEF
GL-TACA BifbBs. t CAMRWHE. 4 FREX/NREELEH, AT DA K H o R AL R R 4 2 b
WRTHOEFER. B CAS NBER KRR (N Kf#HE) BLEEE, #H CA BT Nm ZKﬁﬁ:

I T A3 — S AR T B A R

XRER LAHEBAM, 7-HELHER, NN EL KRS

FHIEE Q556

T-HELMEEM (7-amino cephalosporanic
acid, 7-ACA) REH T W SR AL HLAE
REEWBIFR. 7-ACA LB R B9 L7
B % C (cephalosporin C, CPC) 15 B B Bt AL
RE. o1 T2 05 0535 4 3 Jo kA S e L
WEZNEN BRNEEFENSE, FTUA

M—-ERERRAMLAREEDY. g
RAFALHE EBILEE (cephalosporin acy-
lase, CA), 43514 R —Bt-7-4 2 L HU A RO W AL,
B (glutaryl 7-ACA acylase, GL-7ACA Bt 4k
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