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Abstract

memory impairment in the brain. As human life expectancy continues to increase, AD has become a huge threat to

Alzheimer’s disease (AD) is a neurodegenerative disease which is characterized by cognitive and

human health. Its main pathological features are neurofibrillary tangles, loss of neurons, and the presence of senile
plaques in the brain, which are mainly caused by the deposition of amyloid peptides. The etiology of AD is complex
and varied. However, there are close associations between the polymorphisms of amyloid precursor protein gene on
chromosome 21 and AD. Exploring APP polymorphisms will provide valuable clues for better understanding and
treatment of AD.
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APPZ A FIADIP K R LA R L AT GEATL I AE 47 5/ g o

1 APPERAK H =4

APPEE 129115 kDa, J& T 154 5 50 & (1 K 1%,
HIm R AL T N215 B tafk F21q21.2(K1A), &
FHI9NMMNE T, P ABH 16 M1 74ME T w5,
TBIY1 7 AN, AEAPPELFEAPP695. APP751A!
APP770, HAXFHZ 40 M = ZELLAPP695S N F: . APP
AU 2 /D a0 WA . B-70 T Bl Fy- 0 Wb il X =
FlK RN T, & P2KIBR LI, 5l 2 e e b
IR A2 AN R FE KR 8 12

TE — A B R, APPHRa-3 Wik il 1) %1 72
R R B B sAPPa(secreted APP-N terminal

fragment)*I( [ 1B), sAPPax} K Jix #1 &2 B A L& 7 7
o DG R R BEC3 (83 & L IR VR 24 11
F BO#y-7 W Bl 85 U A& B P3 MICTFr(y-C-terminal
fragment)fik, A FEGER FERRIRIE 2. €0 FE KR
BRI B- 7 WA U 1 A2 FLC99(F5 99/ G B iR 7k Ak
i1 R BOMISAPPP, C9 - #y- 73 WA B U] F1 £ U C TFrfik
FIAB, A7l 2| 41 B4 1B).  APIE HT LAFE4H I A
FEA, SH AR N AR P A A BT ) I APP S Bk B AE
PICOIGEAR [l P ST I 2oy~ WARRE N 11 ¥ AP
A AB4OFIABA2, AP40sE FE T 3, H40 &R IR Tk
FEAL R ABAZIEBUR LA, H42~43 N a FE R AL 4
Beo fEADEFE KN, ABLARIIEMANAIIE IR & TR
ARAEAE(ENC), FEAEGN A N 7 AR 2 . Lambert%51
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M. — 1l g m”
2ip2i AB40| Ap42 l . Cell membrane
CTFr C99 y-secretase C83 CTFr
21p22
- - L = -
Chromosome 21 (The way to generate Ap) APP  (The way to not generate Ap)

©

AB40/AB42 monomer AP oligomer

AB fibril

Senile plaque

Senile plaque

A: APPEE M 4uliB L R4 T AN 215 L uk21q21.2.  APPER FI/KMAR =4 ZEAT ABAOFIAB2 i AN, B: APP/KARIIW 251815, T M FEIIR IR %
1 (75): APPICL -/ i B VI I AL IR COIFSAPPR, CO9H iy~ 73 AN V) &I A BLCTFrKATAB. ARV M FEAKIEIR R (£7): APPH o= /3 WA B 1) 1 7= A mf
TR BesAPPo, 1E 5 B9 43 A BEC83 My-0 WA B 8T 4] A2 BRP3AICTFr. C: FAEPEITAIEFE . AP4O/ARA2 AL BT IRAPIREY, Z E KK

ABZT 22, T E I

A: the gene encoding APP protein locates at human chromosome 21q21.2. The main hydrolysates from APP protein are AP40 and AB42. B: there are
two ways for APP hydrolysis. The way to generate AP (left): APP is cleaved by B-secretase to produce C99 and sAPPf, then C99 is cleaved by y-secretase
to produce CTFr peptide and AP. The way to not generate AP (right): APP is cleaved by a-secretase to produce a soluble fragment sAPPa, then the
remaining fragment C83 is cleaved by y-secretase to produce P3 and CTFr. C: senile plaques deposition process. Ap40 or AB42 monomer aggregates to
form AP oligomer, then AP oligomers aggregate to form AP fibril, finally AP fibrils aggregate to form senile plaque.
Bl APP. KAREGIE P SA1E EBINTAR BERIBS % ST (6-911£20)
Fig.1 APP and its hydrolase activity sites and the deposition of senile plaques (modified from references [6-9])
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R1 APPEFERLAL R (RIFESE ER 16115250
Table 1 APP gene mutation site (modified from reference [16])

RAZL AL IE P i ST AB M
Mutation site Amino acid residue replacement The effect of mutation on Ap
665 Gln—Asp Unknown
670-671 Lys—Met—Asn—Leu (Swedish) The total amount of A raised
Ala—Thr No difference
673 Ala—Gly The content of AB42/AB40 increased
Ala—Val The content of AB42/AB40 increased
677 His—Arg No difference
678 Asp—Asn The total amount of AP raised
687 Lys—Met No difference
R Changes in y-secretase activity, AR deposition the content of
692 Ala—Gly (Flemish) AB42%A[§4OYincreased v
693 Glu—Gln Structural changes of AB, agglomeration of AB
Glu—Gly Unknown
694 Asp—Asn The content of AP42/AB40 reduced
705 Leu—Val No difference
713 Ala—Val Unknown
Ala—Thr The 42nd residue of AP are changed
714 Thr—Ala Unknown
Thr—1le The content of AP40 reduced, the content of AB42/AB40
increased
715 Val—Met (French) The content of AP40 reduced, no difference on Ap42
The content of AP40 reduced, the content of AB42/AB40
Val—Ala increased
716 Ile—Val (Florida) The content of AP42 increased, the content of AB42/AB40
increased
Ile—Thr The content of AB42/AP43 increased
717 Val—Phe The content of AB42/AB43 increased
Val—Gly The content of AB40 reduced, the content of AB42 increased
The content of AP42 increased, the content of AB42/AB40
Val—Ile (London) increased
The content of AP42 increased, the content of AB42/AB40
Val—Leu increased
723 Leu—Pro (Australian) The content of AB42/AB40 increased
724 Lys—Asn The content of AB42/AP40 increased

RO, FTEVERIABSE SRR R LA TG, Selkoel K
DU, 20 B 7y 1 1) A P42 SR AR BEXT K BR 1% 211212 1)
RelE R DRI, AhATTIAh, ATV T IRAR42 5 R
WRABFA AEM A TN EEE . AR KA
B, AN EE S GR, S RS B, &R
%0 (B1C) . BFFEILIAH, AB42T] fil K p53 ) 3))
F, B R gt i I vE T, BN K ADIY
R RS, B A IhREIAPPR R 48 K % Kk A AE
=ANEEYIAL ST, Eeine70. 673, 687, T13Z: 4
MGRFIEL2), 7] fe i 52 i APP I /K fift FI AR A=
PS5 S50 BR3P 1

2 APPEFEZ7SFADRIXFR
] /K 24 5 BROIE 155 B 3o P O 2 76 I PR b 15 e

R HT LA, S LA, B G R R T
ZWAE T . AP R H DURRTE 2 AE AR
WL, G IR X ADS NG R ETRY BE 82 BN A D
P 465 B B DA B o SR i B, o o T (] () HE RS, A N
fe 1M 2 IR, AD%r A HL K PEAD(sporadic
Alzheimer’s disease, SAD)FIZ &4t AD(familial
Alzheimer’s disease, FAD), H+41' FAD /5 5% % 47,
H 1l 5FADAH ¢ 0 A3 8o 2L I, B 46 5 2 &=
I(presenilin 1, PSEN1)% [Kl. 5. & 2 2(presenilin 2,
PSEN2)%: Rl M1APP3E R, PSENIZR AR 15 M H W, 4
5160%, PSEN2RA e /b, 55%LL T, APPRAZ) 5
20%15), A EEERITAPPRL R 2 &S FIADI 2 R o
RAAEAPPYR ISR b B 22 25 AT 3 el . [
SRR GEAR o At A% B AR KON IR SE X 1 B
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HAFmRNA 1) A B0 AR et 5y — P 218 (1)
N B AR, i R R B AR S A A T RE B R
AR TR SCEAR S B AR Ak IR A i L g
e 5, R ke B ) A o S 2 R AR R AR LI (1 R 2R
I8 RS AL, AT SR R I L. ANEDTE
KAPPHAR, #EAEAFIFE B e ARr= AL B TR
(E1). #lln, A6T3VRASE = | AP42/AB4OLL I, i&
FRADY 5 AL, TTA673THRALS B A M A AR ],
FEVK I N LB A HTADI/E Y. SwedishR
A5 (K670N/M671L)idk AR & T+, LondonZ&4%
(VI1TDEAR42 M2 AR42/AB42 5.2 L TF, [F]Isf Swedish
AR (K6TON/M671L) AlLondon % 42 (V7 171) & ADZ))
VIR RY () B LAY, FrenchZRAE(V715M)# AB40
R BEAR, AT AB42FI &L (R ). APPRAL
FIRL R 2 R o- 23 WA B-2r Wl v-20 WA A
AL R BRAB I A 7 1 N, 7T BERE A o- 73 WA . B-
Gy VAT y-4r WA T T TAR FE AL IR AT, i
FRAPHI = B, 75K 2 BGOSR R e
Ak B L AD(2).
2.1 FIPMHZESS5ADRIERMR

APPEER [P A6T3TRAZRYE N RS2 UK i N+
IR B ADI OR3P R AR AR, B BARHL ) I A5 48,
Al RE AR T B4 WA BT APPIRIK il A 5%, LR
MBI B L HEE ML), RIS
UK NI A R, BARPLR A fF IR &K . APP
JE DR B DR 1 R [ ORI B W] BE AL 5 R i 2R
ik, HEROMS-HTZAETRESI T35

El AcD KPI

- I

WA FIL R . B TR B, Bos A S-HT 32 iR Rel
WEEE AR AR ER 20 W 7 AEsAPPo, TERRERIEN
5-HTe 52 A0 2 (1) H ]G 6RO S0 i, S-HT AR
V) 551 2 0 8 1) 7 3038 s APPa) 3 WY, — N E
R 1K) & I 2, AP — F 71 I JIk (antimicrobial peptide,
AMP), Kumar&52 I, AT 5 5 ABSE SR A I A5
B —5, I HABREDT ILADRI/INGR . 28 AU g% 97
PRI HH R B RGP S . ABSE SRR AR R I 1
BN RECR IR e FEAS M S SR, ARAT A 5T
S5 IR, ABIK IR A LA s 55 T 7 25 6 S A= W i 7K AL
1, AMPYETE Stk G 256 1R HLE A IR
), I BABIREEYLE B BRI 45 & A
I8 JEAR T T R PR A S E P X T UE R RS
18 PEGH B B G 2 [ R ORI D2 A AT T3 — A
20, (B AR e RE B RV E DR F il
WM A2 554k, Kumarfg PR SCEG HR R H] T4
JE R FISXFAD#E B R /N, SXFAD G2 [/ ) 2
FIRPA NI E FENERT IR 2565 BRAEAPPFIPSI (1)
RAZ, HAAPP I 1) 9747 T 2 f& Swedish 7 A5 (K6 70N/
M671L). FloridaZ¥”% (1716V). LondonZ¥4% (V7171),
TEU DR/ BRI R v i KT 2L R AR (R AR A,
I HEIEABHISXFAD/IN BAFIE R I 2361
22 HfmMEZS5ADHIHERHAR

APPEEAI ) 2 B R AR HR A BUR E, 5 K-
53 WA TG X APP IR K A FH A Ko a-73 WA A F T
APPH [ £55687~6885% ik 2 [A], H = ¥)sAPPaXf #i 42
R B AR E . AR A FA ST 5L R B, sAPPa

E2 A AICD

////

/

p-secretase a-secretase a-secretase Caspase

665 | [Jresm W ! 769

EISEVKMDAEFRHDSGYEVHHQKLVFFAEDVGSNKGAIIGLMVGGVIATVIVITLVMLKKKQYTSIHHGV VEDAAVTPEERHLSKMQONGYENPTYKFFEQMOQN

| D678N

] ||H6 Q H6JF7R 1702v |
E665 R676R H685R D694N K724N ATAIT
E665 R676L| | Ves3V E693D 1703V | G708 L723P H733P  A740T
1666T R6760 | | V683l E693G  L705V | G709V V7Tl R747H
1666F F6751 | E682K E693Q G7098 V717l
V669V E674Q G680V E693K V7101 717G
VE69A E674E  G68OA A692G A713T || IV717F
KM670/67INL E674K G680 F690L A713V| | 1716T
A6T3V V689M T714A| 1716V
A6T3T 741l 1716F
V715M
V7154

E2 APPEHSMREE
Fig.2 The diagram of APP polymorphisms
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(A4 1 = 238 1 sSAPPou(— ot 37 1 389 5 [R] )
TN AP 240 A B AR, {H H T R IE W sAPPa
= 5AD KA EAEIECR, X ] LIS sAPPa
(1) 3 7K P BV ] DAY a2 W Bl R 24 9 BROE 11—
T4 1) 22 48 R, Flemish 58 25 (A692G) 7 i K
APP16924 %5 i 1 (F2), M T a-4) W4 B 1) 5 1)
TETEPY. SADREE RS H L T a-Z3 ARG B UIE M
G BB [F] B, APP#% 4 DR 452 7Y K B (1 sAPPo
RILAKTFH R, fEAD/NR SR, 1
G- WA B A 35 1 T DABH L ABRY P AR, R, 4
APPIEIR 22 25 H BLTE a- 20 WA AR AL A BT, I3
o753 WA AN BE 1E H 7K SR APPRY, 5 S0 G )
(1S APPoZK T~ FAAR, Xof i 20 20 P P A8 37 1 POk 55, M
TMAEHEADIIE i

— M, IEH A A I APPZ a- 45 A B /K fiA
TR, ANEETE AR, #7APPHE K & 4 58 74F, APP
TUAS e B 1E 1 U0 DD 1, {F APPEE 25 5 4 B- ) Wk
il Ally-73 WA B K AR 77 A2 AR AR K 55 H gt
FHRE B, R R 2% 5y T AN T 1 AN BT 308 1 3
FEUTIE . B0 WA B AE F AL S5 AL T APP 671~672% &
TRk % 2 6], SwedishZR A8 (K670N/M67 1LY -7 T
APPIEE670~671 % i 2 [A](K]2), thRAZIE 38 |-
BRI E L, AR EL I, $THL T ABHY
R, 5 EABULR, 75 &K JE BADM, Swedish
FAF(K6TON/M671L) AT LLFE S 5h 4 i BLER N\ 2RAD
FRACL A BROREAR, BRIt H BT FH B ADZh WA 2L ik &
Swedish &A% {55 FE [R] /)N fR L,

— U AR R y- 43 WA T AR T AE AL 5 APPSR
A5 b fnFloridaZ€ 42 (1716V). LondonZA8(V7171)A1
AustralianZ 42 (L723P)(&2), 7] 5 SUE [ 1) %48
B T T #ey-3 WA g U, {E6 T APP I o473 WA 1l
B-4> WA T I U b R TE oM 2, XA 0 T y- 43 v B AE
ABA2/ABAIE IR AL m VIR TLA, AE R HIAB A B
JER B AR RGN, B b M R K I AB42/
ABA3LLFIHE N, I IR TE A 4 22, fEALAB4O—iEE
TE R AEBEP ., N, 4547 VT1TFR AL ) e FL R /)
B A ADFR) s BEAFAE(E12), 404G K& AR,
H LR TEBE, 25 5% fl 2 (] IR R RBY, Bk
5 BRI IO AE AR KRR b3 A B AR B, AT )
B T ADKIR RIS, FEAD K o
2.3 APPERAZSFADIEEMAEN X R

IR, X% I BT FL R I, S B )

(1) A B2 = iy FHER B iy £E M Rl b B A e s v, L -
o WA T B S R A, AN A T I
A, THiy-40 WARG IR 1 51 R S P DU IR AN
K50, 15 RUONAPPHEDR I RAZ, iz &2 4y W i )
¥ BB e AN ], A ABAR BCAE B AN S5 4 EAR A7 AE
% . 1 4b, Swedish® 4F(K670N/M671L)(E2)ik
ZAECTFrik RIS B I, A 878 K3, CTFrik 25
M g 2 AR S fish [ 4% T35 1 RRA) 1, 38 BRAPP R I8
it R PHAS, JF Hid 2 CTFhk 5 10 408 [ M2 5
M ABFIAR T I AR, ) — U7 THI, APPHERI R J5 43
S H B I OKCE, PR A RARAPPE (1. KA
[1JAPPEE [ BEWUIEN-F JE-D K '] & & 2 (N-methyl-
aspartate, NMDA)3Z f&, NMDA S {4 /& 4515 i 14 1)
T, AT S A i P 00 2 B A, 4 PR R AR AT
T2B7, 5 gk R B, NMDASZ A4 & 25 301l -5 HA B 1)
TEPE, IR T RPN M ) 1 AP Y, S EB-4r
WHEEVEIN R, P2 A HIABRIIN, BN K AD AR )
HER R

3 NESRE

APPHEIR Z2 350 AN [F) NBEF= AR PRI 52 . ABT]
RE A FPART BT SR R (1) B S84, DXL AD )97 R vl
B2 X S22 T W R AR N . APPIAGT3TIR I 1%
SAFRAARY PR IR PTAD, i 7] BELE K A5 A7, 2
INAGTITH EAUA T T ABRIAE Rk >, i85 5T
HoAth A AR LB B2 . APPRIF ARG 1 K AR
FE s APPoK V- ] B L 35 B8 Jii 28 40 R T 1 -
200§ IRAPPHE R (¥ (R 1t 58 A8 () 1 2 AR B HL ) 22
AT RERN TR (% 2 Gl A AR OC R Ge i /B F AR
ko APPIZRIEFI /K M sk R #8 HLA 1 45 22 Bl 4t i o
BEMIMEFH, (R, 5t EE APPARG P 58 A8 AN 0w 1 5848
FEAS [FI B B S A AT A 18 4% 10 22 S, T LA T 575 i
T fRAPPII £ ThfE, N APPIIPTADZG ) ¥ TR
LB A THT B SR
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