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Abstract

Abstract

Alzheimer disease (AD) is one kind of neurodegenerative diseases, which is
characterized by memory loss, congenative disorder gradually and mass mortality of
neurons during this process. This disease severly threats the human health. So far, AD
can not be cured effectively because of the non-renewable of neurons. Therefore, the
researches focusing on the change of earier cell disorders in AD pathogenesis play a
significant role in preventing and intervening the neuronal apotosis. According to the
current researches, post-mitotic neurons reenter into the cell cycle in AD patents’
brains.However, those neurons start the cell apoptosis pathway rather than dividing,
which is termed of Cell Cycle Related Neuronal Death (CRND). While, the cell cycle
disorder of neuron is known as the earliest pathology in AD so far. It is very important
that the researches concentrating on understanding how the mature neuron is indued to
restart the cell cycle process which induces neuronal apoptosis for illustrating the AD
pathology. Cyclin Dependent Kinase 5(CDKS5) is a non-traditonal member of CDKs
family. CDKS5 can suppress the cell cycle process in post- mitotic neurons.

CENDI (cell cycle exit and neuronal differentiation 1) is identified as a new
substrate of CDKS5 in our lab. It is highly specific expressed in nervous system, which
can coordinate the cell division and cell differentiation during the development of
nervous system and promote the developmet of neural precursor cell. Normally, CEND1
is localized in cytoplasm, however, we found that CEND1 is massively accumulated in
necleus in AD patients’ brains. CENDI is induced to localize to nucleus in neurons
treated by A B. According to our further researches, CENDI1 is shown to be
phosphorylated by CDKS5 at Ser87. The phosphorylation of Ser87 impairs the cell cycle
depression of CEND1 and the effect of CEND1 on cell migration. Moreover, the Homo
CENDI rather than Mus CEND1 is modified by N-glycosylation and the glycosylation
promotes the stability of CENDI protein. Nevertheless, the phosphorylation of Ser87
decreases the glycosylation level of CENDI1. In conclusion, we uncovered that the
CDKS can be involved in affecting the CENDI subcellular localization, CENDI1
protein stability, and glycosylation level through the phosphorylation of CEND1.The

phosphorylation of Ser87 also influences the function of CEND1in cell proliferation
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and migration. Because CDKS5 is abnormally activated in AD, the changes of CENDI1

function play an important role in AD pathogenesis.

Key words: Alzheimer disease; CDKS; CENDI; cell cyle; phosphorylation;

glycosylation
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1. PRI BETRIE
1.1 F/RBGRRRERA

BT IR U BRDTIE A& — P b b L 5 4 S B D) AH DG (1 b 22 1R AT P 1, i
IR IHE BRI IG N KM i 5 7 2 A 2 e S A T, AT S B0 P
12771318 . BAREEEL . BT e 2% SO HIWTRE 770 1906 448 [ e 48 i B 2% X
Alois Alzheimer B JOW IXFBIRHEAT THRIE, 7E—METHRABIRE 55 2 Lotk
NI R JORIL T SeH AR H b S0 24 6 B A OB X ORI T
L IR, I IR T TE B I R R I AR AR, R A A B
(amyloid plaques) FIf#fE L4445 (neurofibrillary tangles, NFTs). {EXZ J&,
220 2T 44 0235 R K A TR RS 12 W ] IR 1 AR 1) R A T2 0 L AR AR ),
N T AT, 7E 1910 452 LU 1) 4 oK A 2 57 o

Il RAFEFCF B AD Rl 2 NEUR BYH) AD  (sporadic AD, SAD) LKA 5K jkist
& LK AL AD (familial AD, FAD). A RIIEE K (5 2%-7% L], @
W% BB A PERE R AR B U, LI EOR KA AD R ER 65 % U R
TN, I H R R BE R B g =, ESIHE 65 5 UL LI ABET AL 10%
N, 85 L UL EMABEREL 50% M N A G H Al [E IELEBE N Z 1L
Fhos, EE NEEEETI N, B R S ER EE BE HEn. B R IR B
HITAEVE T H B, AU B3 B Bl RAR KR v, B oy — A+
LA R KL, AD RGBT 7T S 25T R0 T N R g ek it ok
LR
1.2 PRI GERRIBIE R R ERFE

AD EHF MR EL F ER AR SR 2. AD % 2 2% EE
fE: — RPN PR YEELS (neurofibrillary tangles, NFTs), 53—
F& FUAMATERFERE TR (amyloid plaques) 1 (B 1.1).
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Figure 1.1 Two major pathologic characteristics of AD
(71 & http://www.ad921.com/Professional _Articles/005/Article_ab4f5c64-7cff-4f65-
bf45-161219294b65.htm)

NFT 52 i TRUEM R ES tau K ERER L SBORF R A TR AN, tau 26
MAHREAZFEH R — R, B BEARZ BRI 3R0E
Do IEHAEBRAT,  tau REMEEERUE 8 F1 AV AL NG A0S E PEAT 4 R
HORAVBARNER, fESCLS ST T AR R AHEBR ) tau 2 Wi id B A BERR AL,
SR I FEBERR AL 1Y tau AN RE S TUE B A 4 & i A HE e R AR BT RE, 10 HE
BHFE, TR NFTPL ££ AD J A H, NFT SRR BEARIERRER, TR
R EERNE RS0, XL TR, tau £ AD RIAOW T AGE EEAE .

M2 TTH A VERFE R 1 B - JTER R (AB ) REHMIN 2 ik
M. ABRAMEHEN, M ABLIMZITTI A B IEAZ RN 2]
AT, Bk A B R AN N S E AD FE R RN, At (i
TRV, ABIIFE. REDLIURFREAE AD Km 2] 7 EZKEM .

2. FIRFERRMRIETFME T HEE RS
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2.1 #ETPR4mpE ERATE < 4HREE T

R ARG K E RS, URENMETE NS E FX, X
Zot— BB EB B A E, Tt d N A B, ARy
F02, YR RS S T R B TR T (BT /R S BRI 1
EHUFREA: B- WWHHEEA: A A BRI BNE E A S g AE
W, XSS S R ARG IAE T, IR R SRR 2 4 A AR S R T
(cell cycle related neuron death, CRND) U317, (it (s 5e KB, LT
20 B I I R AL AE AR 2 R AT VRO I R I R P A AR . M o
JLJE S 2L B R B A e AT N, AT R T T,
BRI AEIS), LE AD R R, ORI R I E T R R IA 4 A
WIHEE A (Cyclins, CDK, PCNA, K167), JFHAEA DNA EHIMIME . XEE
A NIETE AD ORI R S 4 Th RE SR AL, il 1.2 FoR, Mo
JEBA BRI T B - Ve AR AR TR LA 2 B BT S R 22 TR

ADRE A Kt 22 e m E AL

Neuronal death |

sid Deposition

Bormn Adult

&l 1.2 AD SR A K #i 4 To iR 2224,
Figure 1.2The change of AD pathology
oA A IR T R IR O B SR R AR AD RN R, 4
JARTERIM LT AE 5%-10%,  m—MRRMARATERA®T 12 .
AP 13X S A U A S SR R A 2 ST S R T, B4 — 2R R R A 22 T
fE— AT, 95% MMZITR D HNFET . RFTHHM AD M AR EIFET:
KIE 10 4, &0 &) WIX L2 oo - A RN [ N AETS, IXANE TR — oy
6 N 2 1A FRL b e 4 P R 390 55 5 P 2 2R 5 A e T B T e — IR
et iE, X HETHE BT RS IEATER.
2.2 CDKS X2 sudi e A SR i+ 45

3



98

il

|3

CDKS5 72 4t Jfa Ji 391 £ 1 e o A 1) — AN RE e (R 1 B3 . CDKS S )48 o B
S8 AR E 17 41 5 4 A B £ 1 08 CDK2 A CDK3 43 A 12425, CDKSS
JUTFAENR B & AN H RS B A Rk, (EA R HAth CDKs, CDKS A Cyclins
PG, S Cyclin BARANFIR 2 [ P35 AT P39 Frisi&26271, L4 CDKS )
FIKVEEAR) 2, AILEEGE T R EABEME RepRY, XE&hT P35 M
P39 RMA RGN RRZIAME AR, KM TRE CDKS X T4 o Dhfe
AAEE EEERFEN, WML ITIEBEEOY, MiE 28 Eh A AR, e
AP, 4 AL BRI,

fEN CDK FIEM— 5, —HEEAKI CDKS X4 I dtE /. gk
W2 KBTS — O LA B k% CDKS A 4] 20 it Jo 34 Frg 4 P 35390,
7E CDKS FEPR it 1)/ RO Bz 2 R UK S48 o0 BTN T 4 A& 39, @
HEAFEMTET, XEDRA CDKS & A4 MuA% i A HAa x40 i 4 14
HRThRE . BT AD i ARG ) B Qe (0 b, 3070 N 200 03 o
22701 CDKS W #8 tH T 4ifft%, 1MiZifus% CDKS MIshk B 380 1 B4
TOAH AR SRR D R A RS, skANGE Sk — P R T A% CDKS i 41 i
JSARIBLE], RIS T B R FLEORAERERIE T CDKS X #h& ol i
JEA AR P ThEE . E2F1 (E2F transcription factor 1) J&— />4 B B # % K 1,
AT DL A 5 A — AN SR 7 DPL R 5 G T 0T 4 A WA DG R R 1) Rk
(cyclinA. cyclinE. CDK1), MI{Edtgn i B dife. whoekil, 4 CDKS &
fLES R AZ I, FTLLS P35, P27 K& E2F1 MM HAEFE RN T HE&W

(CDK5-P35-P27-E2F1). MWEGYIEMKET, E2F1 2% 7 H DP1 456G HE/,
BETT AR T B2F 1 M ki P, g i FELY 240 A i) 35 09 JF J2 130, 3@ ik % AN [R] CDKS
W BRENIRT ST, I CDKS &4 A U5 I 240 i 57 7€ f745 5 (NES-Nuclear
Export Signal), A LA CRM 1A ) Hi i e i A MO AZ 3% 72 B4R i . CDKS
FEAE A% 2 M55 (NLS-Nuclear Localization Signal), Kt HANH A E
PRI importin A1 NLS PIEFE NI . 33— 5050 K8, CDKS HI4H
MAZEAAKI T 5 P27 4G, i Bk B SMRAZ M7 B LE CDKS Al P27
M4 5, CDKS it 1 7640 M kx N A i) g 187, 30 3 R At 56 38 % B
CDK5 {EZHM A S JAMRr e MR PR, LR R R I 2 AL IE B E3-
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APCcdhl /5 B RS2 SEIL[40]. B 1.3 BB 7 CDKS M LAERER. 4IRS
™, CDKS 7E4HMIAZ @IS kG E2F1 MG & e . M7EmEDRA T,
CDKS5 &4 H1 P27 K45 A e/, 8L NES-CRMI i 512 BI40MI 5T, M s
YA 4 CDKS SUAdiE APCedhl 7EiZ AL 12 H Bl B -

Cytoplasm

Nucleus f)
@ R
Cdk5 e

pas
3 G &I
- ubiquitin
- E mﬂ‘o-kE :
= a = ubiquitin

Bl 1.3 CDKS5 X414 o4 i A T i) R K
Figure 1.3 A model of the regulation of the neuronal cell cycle by Cdk5
(51 B Jie Zhang et al. Cdk5 Suppresses the Neuronal Cell Cycle by Disrupting
the E2F1-DP1 Complex 2010)

3. CEND1

CENDI (cell cycle exit and neuronal differentiation) +2 M FL 2 A3 [ A i
Hh v R SR, CENDI 2 K N A e M i s — IR IR, el 0 ) 23
PraAI43 50, 1-125 RE AR T 40, 126-146 HIE H KB AL T CENDI
BAMBEIEX, 147-149 FIRKBOUAL FAUMIAh . F B e M /EAN M AR b, 54 Py
o R BB R 2R R AR A 1141, 1IN CEND 28 2 /R EE A R G Rk .
SR, SE I — RAURIWE TR I, £ MG U7 RIS I 40 22 20 o R ) A i R
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