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Enzymes for Beta Amyloid Generation and Their Therapeutic Applications
for Alzheimer’s Disease

Chang-Hwan Jang - Min Whan Jung - Inhee Mook-Jung
Brain Disease Research Center, Ajou University

Abstract: Alzheimer’ s disease (AD) is one of the most common senile dementia in elderly population. It is an age-related
neurodegenerative disorder. Almost 50% of over 80 years old individuas suffer the problems with AD. Memory deficit which
is resulted from degenerated neurons followed by synaptic loss is the mgjor symptom of AD. The pathological hallmarks of
AD are (1) extracdlular deposit of senile plaques, (2) intracellular neurdfibrillary tangles and (3) severe neurond loss in the
brain. Senile plagues consist of a centra core of insoluble fibrillary amyloid SB-protein (AfB) surrounded by a halo of
dystrophic neurites. Most of AD is sporadic form and less than 10% in AD is familid form. The mutations on the gene of
amyloid precursor protein (APP), presenilin 1 (PS1) and presenilin 2 (PS2) have been found on early-onset familiad AD
(FAD). Apolipoprotein E is known as a risk factor on late-onset sporadic AD (SAD). Since high level of A deposit is
appeared in the patient brains of both FAD and SAD, it is considered that A3 might be the mgor cause of AD. Because Af3
is generated from a larger precursor protein, designated APP, understanding APP processing is important. APP is processed
through a least two different pathways. The a-secretory pathway involves a- and ysecretases, generating two secreted
protein fragments, SAPPa and p3. Alternaively, the secreted fragments SAPPS and A are generated out of the 3-secretory
pathway by the actions of 3- and y-secretases. In this review, mechanism of A generation is discussed with focus on three
secretases such as a-, F and ysecretases. Also, possible therapeutic approaches is discussed based on the information about
basic research results of secretases.
Key words: Alzhemer' s disease, amyloid precursor protein, beta amyloid, secretase, presenilin
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APP processing
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I thrA o] Ay HT(Fig, 2). Amyloidogenic
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Non-amyloidogenic pathway® S0]A7] sjr=
O-secretase] 2J8le] APP7} Zg|Ajo} sli=d| o2 7}
2 Y2 FHE] o] a-secretase™ protein kinase C
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taq) data base search, expression cloning, C.elegans T+
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unusual aspartic protease2A] GAA] 11(101G23,2)H o]l
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Schematic structure of BACE

i if T Wi

LR 1] 11“
I iy iH] i

<l [

[P | P

IJ!.
THGE == RLPRLETDE

SF : Sigeal Pegiials

F - Fro-domems

T Transmambrane demain
OV ¢ Cytmadis o eanals

o Cvsieineg

* + Mgy coayiaiion | Axn DEOETLIEL I8

Fig. 4.

FoHE mRNAY} EAIE)E S O AT} AYS
W = Ut B-secretased] ZEsE TH GH
ZFel BACE(B-site APP cleaving enzyme)= 5017H¢] o}
ko 2 FAEOF type I transmembrane aspartyl
protease= wAHF 70 kDa®] N-glycosylation®] ¥|o]#|&=
A2 A proforme] eI ZAsIch7F AR o]
Ao N-Zet F-29] 457) ojm]ieibio] e
VWA B2 2M pro-BACESIA BACERZ O] #gto] o]F
o) xIth(Fig. 4).

93~96H 2] DTGS9} 289~2921 2] DSGT7} &A49
A4S 7h= active motif2 FA o] gl o] DI3N
52 D28IN| EdRlo] Tl e AE jolA APPE

DTG
. Ltl 5
L

A22] Feh= Ao HiEo |y ¥ BACES] W3
S AI5}7] ¢18 BACE antisense gene2 A|3E ol
UGS HAF sapPBe} ABY] levelo] 7HA43F ub
SAPPOY] levelo] Z7}E0)A= AFE #Aslgof. =
Sk tAfol] #H|A BACES] pro-peptide sequence U]
o] pro-protein convertase(PC)9| <1237} &4 kL
o] BFE AL o] ¥-$|E PC family F 3h}<] furino]
Glu46 H-92 A== 23 Aapt Hugde)”.

E3F BACES] pro-domain F-#-& BACE2] &4d3}o]
88 JFE AAE ge e HuFHoH
0 g} o} 7R = BACEY] ©|#3 pro-peptidet}
C-aet H917F BACES 243t #4 3 A xufe]

°Homx e

Table 1, Criteria to be fulfilled for Candidate B-secretase.

Criteria for 3-secretase

Membrane associated Yes
Present in brain Yes
Present in AB-secreting cells Yes
Co-localized with APP in Golgi Yes
Cleavages APPsw more effectively than APPwt Yes
Cleavages synthetic APP substrates Yes
Transfection into APP-containing cells increases sAPP Band CTF 3 Yes
Antisense oligos decrease sAPP gand CTF 8 Yes
Acidic pH optimum Yes

Resistance to the aspartic proteinase inhibitor pepstatin
Cleavage full length APP
Inhibition of protealytic activity modulates APP processing

Modulation of proteolytic activity by factors affecting B-site

APP processing (e.g. cholesterol, ApoE)

Not determined
Not determined
Not determined

Not determined
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