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Abstract Carboxy-terminal amidation is an essential
posttranslational modification for numerous neuronal
and endocrine peptides. It is catalyzed by peptide a
amidating monooxygenase ( PAM), in a twostep
reaction. Peptidylglycine a-hydroxylating monooxy-
genase ( PHM )

amidating lyase ( PAL) act in one of the two step.

and peptidyk hydroxyglycine -a

PHM catalytic core is composed of two nine stranded

B-sandwich domains similar in three dimessional

structure. Each domain contains an activity center
with a copper coordinated by three conserved His or
two His and a Met residues. In the reaction cycle of
producing peptidyl o hydroxyglycine, the two
coppers are reduced independently by ascorbate, and
they transfer one electron each to molecular oxygen.

Key words

(PAM). structure, mechanism

peptide a-amidating monooxygenase

AL B 9 F 51812
S WOW EEE S

(PR B B RTAONT. b5t 100101)

WE LT R B A R 2R T S b T SRR AL G R SRR R WL, Ao A RS B 4y ]
TS faly (1) W S PR R AR Sl 5 R OO B k. VF 2 T TR S A £ AR LR B 23 1 X S o0 R A2 RO i i R AT —

SE P 45 1 .
KRR ARl RS I Ay e, ST, it
ZFRo%ES Q27

Pl 22 a4 M kS B 43 1 ( neural cell adhesion
molecules, NCAMs) 240 Jif 2 14 £ (9 K S5 16 1k
RZ—. XEHRAWEME R KT IR LRX
FXHRZ M A KR EE AR EN. 72
R, SRR I T S fil i ] 98 PR AR A I R,
A KRR NCAM s SHEIHCAZ 1 R F5 45 2

AN
1 NCAMs HI4544

NCAMs H—/NE 4 26 4NFh W1 1 93 D15k
RUEEAT R MEPFEE, PR 2D 20~ 30 MR 1.
NCAMs &A1 5 %% BRE 1 (immunoglobulin, Ig)

HMEFEE 1T (fibronectin 1L, FN I ¢l 5 R AH K
R4k, NCAMs 7 B 30T 5 A7 i B — Pl P e 1%
W% H AT 9025, Lb il NCAM 5 HAN % sk R A
FIBHAS PN I 5E W, 10 L1 B A& A A%
BRETE A LA PN I E i fEARF R R 39
H, NCAMs Z A7 8 W R JE . 76 i 2 %
SEHNCAM FI L1 (45K R85 1.
BT Bk R PR S BUW S5 8 AR 1 Ab,
NCAMs &R P T 8 5 ia i 7, bkl k 4k
K ERERE IS (39570257), b RRE B A 5 4 AR

SFFBEIITH .
WO 13 1998-07-13, [ [118): 1998-12-28



-+ 198 - M FESEMIIEHER

Prog. Biochem. Biophys. 1999: 26 (3)

bR, HgE R EER % CH, 5% I 11 4 Bk
NCAMs A /b £ fE 76 40 o 2 1] Rk IF #8547 LA o 2-8
THEAH % 1) HE R 22 ZR AR (polymers of a-2-8 linked
sialic acid, PSA) MIREE . XKLL REKTA—,
ATEA M AT > i E] 200 A CHa gy gy ool
NCAMs 119 CHa g ey g g2 25 34 12 1 25 1.,
A LA G T 30% ok /D 2 e 91 11 10% . PSA
FENT{E NCAM s J& [ JE W g s g (1) K A 25 1) B 25
NCAMs L PSA ] LUIS hne ook B4 FHAH FR AR &
ek 2 fuh A A (KA

IEAR, NCAMs JEP AT —AN 1 30 AN xf 41
BRIAN T, BB VASE. IXANAb 1A LU ok
IEFRPEPHE MG B NCAM s (AN [ A7 5 I R 26
A FE R ShfE. EHAE] NCAM 4> 1+ i 45 [
PoRAEL G Yo R IE, THEZ 5 T NCAM
5 NCAM 4p 12 1o B9 8 50 4 L et al 4d A
NCAMs ARG RRE A0 T mEKX, mfiEs
5T —8H M EAER; R el s NCAMs 1)
Ol g3t e AR R AR, DR T B
FHMR S — CH, B L B A .
28 TCR T I SRR A AL R 28 00 NCAM s [ Wi fig
FfeAE. ERFLRT, VASE MRIESG TR
M. M 20%~ 30% Y NCAM #3574 VASE
MIIA =PI, 28 ue kI NCAM s 7EHI 1) %
INfig )1, VASE 1315 IR 01 3% 34 n 3 ik
SR CNS W1 50% , IXFPARAL S P o i A AR 43
A EEMK R,

i 18 NCAM s 54048 045 A (R Al X 22 )
PEARSY LA =26 v« HIEE GBI T
F1 GPI ( glycosylphosphatidylinositol) 5 i AH i%)
FzE EvE (7 AN B 2 k4, LN NCAM-140 1
NCAM-180) ) NCAMs!? . 4 — b [ fr A& 4 45 3
() 1) [) 5 & 507 o, AR M o I e AN %
BRE AR, AW B NCAMs A1 AN E AL
FN ISR I AT PE NCAM s 27—,

2 NCAMs 7£ 32 fih AT 2B 14 oh B9 46 A R AL

A U I 09852 32 FF NCAM s £E 5% fid ] 33 4 A1
WAZH I E R a 76 I 8 4 4 M 5% ik K A T
P i DX A5 3l S0 R B B KRB AR AE P 1
NCAM [WRik; b. 658 fil n] 98 400 27 3] o n K
F| NCAMs [ RIE B GBIEN; o 455105
X NCAM 8AH RN A e 2 R P nl BLIE LTP 8id
20072, do BB/ B I NCAMSs (13K 5A

SEE S RCAZ R

M TR T ILFES, NCAMs RULEML T
(R U ARG B b AT SR, i BLAE 2800 5 ik
(A B o th 4 AR . Y 2R R )
NCAMs W] fig 28 1k 8 45 55 45 48 (1R K S ok 52 i o
ZICMINER. WUl NCAMs X2 o 7 H
Y5 B4R SRR O6 1k, AE FAH N o] v
NCAMs [UHUAMEH T & e &b R 2 5 (518
ACE A, Williams (1994 4F) [ L1 B (11
MDA S A e L1 254 5 80 T AT 4 4n
M2k K A7 (fibroblast growth factor, FGF) %2
P, LUk, /A R AR ORI R O I R
F0 7 KN-62 T 346 1 NCAM s 31 3% 5 250 5 fi
AL IR R B T DS R AR R R
I, St o) A A A R A £ A L B R AT
B2 2T AL, HAEA LR
[ P 52 7% 1) R 1k B A A DG 1) L1 A5 TRV R 17
Pk S fib A KA, (A% BEBcA R B . 0
B3 T RSB FH AR, NCAM s o 5 fih i) 38k 52 S,

VFZWE9TR W, PSA J& NCAM I <8t i
W MR IR I 4 ) NCAMs & K it
PSA, PSA {435 Rl AH N () #2 o ] 8 vE A AL 4
—HUARE. PSA RIREEM ALK I g S
55 S, HAEE, HREAETRKME RS
BRI BRI PSA 7R 28 0] SRR Y X d
(Hetnitg o) e A ) Rk K

KEAEHE R W LTP FACZ ™ A ol B4 bl 45 58
fi A R ECH 939N, NCAMs 7E LTP Flid
2 B 1 5 fik T e el R A AR TR ER VR R
FHEFRF L1 5 NCAM 2§ L1 T4 5 B i o m] Bk
M CA1 X Theta FI 3% 509 LTP 1) 7= 4
LTP /42 10 min Ji, XEEGUAARGENS LTP P40
Hil, P NCAMs Al 625 1 CA1 X LTP [JE L
WA M LTP BRIAN, JLAKH fRFFAZIX L HT
AT, A H BES KRR ES LTP 5
FEHF S UPIR AR B NCAM R (4 .

3 NCAMs 7fEiB 12 r91ER

22T NCAM J3 1 20K e % 12 A, 1) 3%
m. ©AF A D SEEAESE NCAMs 763012 93 14 A,
TEA R s b fd 3] T AL 45 8. )
P 7 4K Bl NCAM JE R AR 68 ) &8 75
)27 ) B, IX PP AR A Morris KRS
A ZE. AE R BRI BN [PIREAT A 5 12~ 24 h 1]



1999; 26 (3) St FES5EMEHERE

Prog. Biochem. Biophys. + 199 -

A I0 2 ot T 4R 2R T R NCAM- 180 M 36 BR Ak 4 .
Arami 25 (1996 F) X Hi¥E Wister A B Py 3% 43
ST L1 AT NCAM (1) 2 5B Hiik, M X Lehy
PAKE K R 27 2 RO R — T35 () 27 2 AT S5 R R . ¥
SEPT NCAM 41 LB HH R AU M 1R 2% 21 6 ) PEAIK.

PSA J& NCAMs Y fig 1) 2K 1. B &
PSA 11 K BLAE Morris 28 75 o 328 [a) i 42 52 FH.
Abrous & (1997 4F) WF5T T 408 #H G 1 25 (0] 1k 42
HIRER St S 2 o n i MERGR M G R, 76 1)
i P 5 A2 7 T P R O DX A TR o TR PR A
I NCAM @K FRIE. ZAid Bk B A 2 o0 ]
VTR (K PRARE, SLMEWRIL NCAMSs i P 1 3% i
TR e PR AL A 28 oo B H B 2 Ak i R i gk
A>Ty P W VR R AL NCAM 40 i 2 H ok b1
Nefiracetam ( Nef) 5t — Ff 5§ 5 25 9,
(1992 %) K ILI BF 7 57 Nef FlA B 5508, Nef nf
Ji Bt 23 B B T B A S B, IX AR D AT e Sl
LI W 39) N CA M s Wi 45 P A4 IR 2 1 R 8 T o ) £
FFA e Odumere 55 (1997 4F) iz H] PC12 41 g fi
’ﬁ“ti&iﬁiﬁt%ﬂ&?l* Nef 0] i 3 5458 NGF /5 511
B R4 NCAM 9 PSA AL ], DX Nef 343
WCIZIE RS NCAMSs 1) M 3 98 4k 7K 7 7 1IE AH €
M. Rose &5 & BLAE /N X8 — Uk B 3 0] 3884 45 11 &
BHCAZ I G FE b, A T YO 2R 1 6 11 e 0 341,
LECr W 0B 8% 3 b A 56 5 280K B 2 7 L1 A
NCAM. F—WRAET NG 1 h W 5 kEE
TUIZR)E 5.5~ 8 h. PHKTIXFAS I [a) BE 0Bl 2 (1 5
B B8 AT S BN AT 45 1)

4 I s

Doyle &

LA A4 T IR AT % NCAMs 542K

Rx EiRFEEERSMTHE

FAHPIWESE, 7T CLFE 2% 282 T (2 3 NCAM
O FRIE I LA K ZRIE 5 PSA KT, B
Wi NCAM JeH: PSA (F4EHI A c iz r= AR R, A
I NCAMS HidiZ 5 & DA, thTdizm
TEZ Z R R M H2Y, 3T REME R A7 3 5%
T LR AL XHCAZ A BEL ] (T 7 S ok
LA EMER R, Bt e 2 B 1
PINIRTT R A

2 % X W

1 Doherty P, Fazeli M S. The neural cell adhesion molecule and
synaptic plasticity. ] Neurobiol, 1995, 26 (3): 437~ 446

2 Doherty P, Walsh F 5. CAM-FGF receptor interations: a model
for axonal growth. Mol Cell Neurosei, 1996, 8 (1): 99~ 111

3  Romnn L C, Bock E. NCAM-antibodies modulate induction of long
term potentiation in rat hippocampal CA1l. Brain Res, 1995, 677
(1): 145~ 151

4 Abrous D N, Montraon M. Decrease in highly polysialylated
neuronal cell adhesion molecules and in spatial learning during aging
are not correlated. Brain Res, 1997, 744 (2): 285~ 292

5 Rose 5 P R. Glycoprotein and memory formation. Behav Brain
Res, 1995, 66 (1): 73~ 78

Neural Cell Adhesion Molecules and Memory. HU
JiaFen, SUI Nan, KUANG PerZi, GUAN Limr
Chu ( Institute of Psychology, The Chinese Academy
of Sciences, Beijing 100101, China).

Abstract  Synaptic plasticity is involved in the
process of memory formation. It s proved that neural
cell adhesion molecules play an important role both in
promoting synaptic plasticity and keeping the synaptic
stability. Many evidences have been showed that
neural cell adhesion molecules can regulate some
process in association with learning and memory.
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