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Recent Advances in thg Structure and Functions
of the Proteasome. PENG Rui, QIN Jun-chuan
(Laboratory of Pharmaceutical Biotechnology ,
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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,
activators of proteasome
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CRERER LB ARG, S FEYYEREALRE, g 200031)

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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B) MLHAWEE CBILE (cephalosporin C
acylase, CPC BE L B8 ), B 114 3/ #4L GL-
TACA #1 CPC WK ## R B2, X B % CPC W 1A
EDEEREMAH (D-AAO) BIALTRES
A B GL-TACA!, BT GL-7ACA BiALES 1
CPCEBLILEE —#:, M AR 7-ACA L AA
EEMMAME (B1).

CRC

DA/ \C i
GL-7ACA Bt {L B8

G7ACA

—> TACA

1 GL 7-ACA Bt{LBFN CPC BE4L BRAT (1L B R KL

1 LAERBA B

RIBEAWRYE, AEHF 10 PLAEE
BB EEE R (£1). HEMNWEER
. A%, STREAD, BRITELHEE
RBEABUEAEHN. A—-HBHEREE
95% KRR PE, A RILP 2L HMA.

SLe T 2 O 0 FF D S A 2 048
BT E B RMABOIA, MK, o 1
H, EBK, B EEIHAER . BT Fh
MIRAK. o W3, BEMk. pUEAR, &1
MERARSH, H o TR EWEA; 2 [ F
s Ak R BA BB RV 25 45 IV Al 2
HATRAK, WRAEBIK; BV A8 N,
A 1 BB 2 AR

%1 GL 7-ACA BiLE§# CPC WL R

RE WK WSK  «TE  EEK  puE

L3 SCHk
70 29aa 16 nd 54 Pseudomonas sp. GK16 : [3]
I 70 nd 16 nd 54 Pseudomonas sp. 130 (4]
70 27aa 16 8aa 54 Pseudomonas sp. CA27 (5]
I 64 — 40 nd 22 Pseudomonas sp. SE83 [Acy] ] [6, 7]
64 — 40 nd 22 Pseudomonas sp. V22 (8]
I 89 29aa 28 nd 61 Pseudomonas sp. Al4 - [9]
80 — 22 nd 58 Pseudomonas sp. SE83 [Acyll ] (6, 7]
v 80 — 22 - 58 Pseudomonas diminuta N176 [9]
80 — 22 nd 58 Pseudomonas diminuta V22 (9]
vV 7 27aa 70 Bacillus laterospous J1 [10]

E: B o BE. BN TREM ku 27 HIRK. EERA/NIRFEMEER (s) RT3 “nd” BREFE
;=" RrE; A-RHARERARKNRSER, 11 GK16 BILMER . SES3 [Acyl] BiLEGRLE.

2 EFEBFEER

1B GKl6 Bt R E R L w
B, FECLHFTEM, BRI AL
HRRSREREW pHEEEN (pH 6.5~
9.0) Xt GL-7TACA #E R &K KBIE J1; X—
RETLWVA™LER+2EFFMB, BH GL-
TACA K3 B A R — 8, KRR pH
EAELR K.

FIMNBREENRAREA S48
KB (GGT) W5, HEERFS 5 KEH
BEMBEKRERN GGT BA 30% L L&y E
#8 = Kk # GL7ACA # L-y-glutamyl-p-
nitroanilide (GlupNA) # K, fH 4 5 A
6.1 mmol/L# 3.8 mmol/L, MXNEX Eit,
I EBE ] AFR K v- B R BEF RS . .

HNMHMEARA -y ERBE,
BBy pI {H LA PR AR



= 240 - S FEEMIMRHER

55 VA L5 A DY R AR, e ATTBE AT BAK
fif GL-7ACA, X n] LL/Kf# CPC. N176 fif £
Ishii 2511 8 (0 TR S0E, KR GL-TACA 1)
i EA 100 U/ mg, 7K CPC 36 142 i
T 1545 55269 A2 HE R Met 2204 Tyr 9742
Pl 28 W B CPC — DA™ 7-ACA 11
SR . (H AR ) — AN B U AE pHO
I g, pH B T s AR, B35 ) #4
SRR B

55 VAR 1 L AR, BRI AR
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TR AR, RIAK Sk R LR S
B 2 PCRH A BRORT # 25 [ P A v 1 R R AL R
AHE, #B A&t PIAS AN R ) I HE 2L . Aramori
OV Y R S RAT P AN () A S B
W EMAE (KIWE T Pseudomonas
melanogenum) F1 a2 3 B2 K i B (K 9T
Xanthomonascitris) W] g7 HAPIE R, HJ5 M
ANl (0 HE R e BB AN 4, DR TGV LU BL )
YAk, A TR 0 B A B o PR IR S5 AR 2
.

2 IMERHUBHERIGREER

Gy Ko Ko K pl
(GL-7TACA) (CPC) (GlupNA)
I 0. 46 — — 3.5
1l 6.1 — 3.8 4.6
11 2.1 - - > 6.5
I\ 2.6 4.8 — 4.5
Vv 3.2 - — 4.7

15 pOREALE T 3G L E

M
pH pH (C)
8.7 + 37 +
9 — nd nd
9~ 10 - 48 +
9 — 45~ 50 +
8 - 40 +

i Ko MR mmol/ L, T Ko JEAREATR 405 F AR, ALt 2, « —

PR BAT BEAT Jy 2OA AT B4 1

“nd” Fon ARG AECETRE 37CF 30 min A EFRE AN T 20% .

3 N imFE Aok R

Brannigan % OM T A E BE AL R
(PA) . 4 ( proteasome, PRO) . %+ %4 it
Tt R A% Wl £ O R TG NG 5% B8 B ( glutamine
PRPP amidotransferase, GAT) [1] X 2k & 4
gk, PRI T N i o8 K i# 8§ ( N-terminal
nucleophile hydrolase, Ntn hydrolase) 12,

X AN A2 HE AL R R BT N i SR 1
ISR BURMII TR I 1, N S R 50 5l
225 MR (Ser), JhaMR (Thr) ¥t 2 &
(Cys). Brannigan 55180\ 4 v- 7% 24 Wk 5% Ik Ay
(GGT) « RAZIEM % W IE 2 IE/G (aspartyl
glycosylaminase, AGA) )& T Nin /K fif By
K34 T RALEET 28 Nen KR LY
Sk 700 T 2% AL i ) LR AL

3  NumFEZOKRE

Fe kR fify N ¥ 1¥ 51 A LIk
PA SNMWVIG E. coli [11]
S CA I SNSWAVA Pseudomonas [3~ 5]
oer CA 11 SNNWVIS Pseudomonas [9]
CA IV SNNWAVA Pseudomonas [6. 7. 9]
PRO TTTVGIT Archaeon T. [15]
Thr AGA TIGMVVI SR [16]
GGT TTHYSIV E. coli [17]
CA Tl TTHVTVA Pseudomonas [6~ 8]
Cys GAT CGVFGCI N [ 18]
FE: RPAT PALPRO.AGA . GGT Fl GAT (&It —AHRb 11 51 FCAb B 1) 17 5143 2 B STk

[11, 15~ 19] B 3Cik.
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TSk EWCEEE T PA BEK, RAY
PA 5y, 3B WAL N ST Nun /KR8 5 (1)
Fral, MR 3 TULEH, PA 5T . . VA
CA 7E B WHEMI N i Ser F8IE; 1 1R CA 5
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A4 . S3SNPAEEV, 5 PA FIT . III.
IVFf CA 1) B MEHE N sty AT B0 1 Rk, w]
AEALJE T Nun 7K fif i 5.

BT Nun 7K A B I (1) B, A4 34T mT LA
MEAK A 5 ke 2 1 Sk i 1 2% AL B e 2R ik
T BE I . PA BEASMIWFRE — HIAA PA
BEAR A £ R AL & W 10 A WA SR, D i HE
PA 75 & P (1) T i A2 A2 12E 05 B R A& 9 1) %
fil, h 4 o4 BE B U, GAT [ WF & RN
GAT AT LA LA 2 Bk i A1 0 %008, ifif How]
PALA NH 5 7524 %Y. AT A Nin /K il
JAEAE 1A 300 1 2E B Th e = B S ML SR AL AR
Wa M, BEd e b m g Thhe: WE s
AT R PA 1 CA 1 I A= BEThfE, EA1)
HAFAE ARG A (KPR . RO s .
PR FEERESE) b il PRO . AGA . GGT
FTGAT W4y ) RAT R s i Th e, IHAE4E T
MR B9 B i S8 AR ) T & Ak, i PRO
HAUAGA )2 A hy A 5 Bl A RN 2R 13 A o e A
AT 9, GAT WHAT 2 Pl fil
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Abstract

enzymes that catalyze hydrolysis of the acyl side

Shanghai
Cephalosporin acylases ( CA) are
chain of cephalosporin C ( CPC) or glutaryl 7

cephalosporanic acid ( GL-7ACA) to yield 7

aminocephalosporanic acid (7-ACA), the most

Prog. Biochem. Biophys. 1998; 25 (3)

important compound in the production of many
semisynthetic cephalosporin antibiotics. Accord-
ing to their substrates, cephalosporin acylases
can be classified into two classes: CPC acylase
and GL-7ACA acylase. CA was divided into five
types on the basis of their homologies and mass
of molecules, and the structures of their genes;
some properties of these enzymes were dis-
cussed. Comparison of N-terminal nucleophile
hydrolases and CA shows that CA may belong to
N-terminal nucleophile hydrolases family. Thus
it makes easy to understand further their physio-
logical roles.
Key words

aminocephalosporinic aci
phalosp d,

cephalosporin  acylases, 7
N-terminal nucle

ophile hydrolases
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