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Furin 1s an Important Regulator on Alpha-secretase Associated

Eun Mi Hwang, Heajin Sim, Inhee Mook-Jung, Ph.D.

Brain Disease Research Center, Ajou University School of Medicine, Suwon, Korea

Background: The g-amylod protein, A8, which accumulates in the brains of Alzheimer's
disease pattents, 1s derived by proteolysis of the amyloid precursor protein (APP). APP can
undergo endoproteolytic processing at three sites, one at the amino terminus of the A8 domain
(by S-secretase), one within the AS domain (by e-secretase), and one at the carboxyl termi-
nus of the A8 domain (by 7-secretase) Constitutive and PKC-regulated a-secretase pathways
have been reported to secrete sAPPa. In both pathways, we examined mechanisms of furin,
which is known to regulate a-secretase activity Methods: Two methods were used to inhibtt
the activity of furin: overexpression of prodomain of furin and the infection of furin-specific
inhibitor -1-PDX adenovirus in & COS-7 cell. Real-Time PCR was used to determine the level
of mRNA of furin in both the APP transgenic mice and age-matched control mice. Results: As
a result of inhibiting the activity of funin, the level of SAPP & was significantly decreased regard-
fess of the PKC activity, and the total level of APP did not change as well In a real-time PCR,
there was a significant decrease in the mRNA of furin in APP transgenic mice compared to
that of control Conclusion: Our results suggest that furin plays an important role in the pro-
cessing of APP through a-secretase and that the decrease In the level of furin may be closely
related to the mechanisms that lead to Alzheimer’s disease.

Key Words: Aizheimer's disease, Furin, Alpha-secretase, Tg2576

CTFy) & AAsy, et et e ZuprAletAle] 28
A AYE AL f-secretase denved secreted form of APP
(sAPP#) o} 217 =A4 o) vEtolgRolE, CTEr & st €
o}, guA A eA g He a2 eRlE APPEE 598 713
of 283t G4oln A TITelA Y Aol Z7tetH A
49 vglopdZolE o] AAHEE F aho| FHo] X
HHE 718E gFshs AL gRsjoln g WA ldE
st ¢ Fag dojth

daAFAeA Y] 84S Bol= 242+ a Dismtegnn and
Metalloprotease (ADAM) A€ G450 83 THIZ ¢
#A2H, ol APPY #FAISHA diAlEE Notch Tz}
#zlolA Hlwse] gtk £3) Notchd] S1 Adhel] #dsle
o8 27 ADAMI0Y] 7S, FePshH sAPPad] 4
A3 F7RAFIER gaAaee 988 & Zos 3

4
9o, ADAM179] 7% knockout miceoA] PKCE &

3
=

e ol Y R

A8
o



APP CHAIZFSQ| A pha-secretase?] B2 FESIE Funing| 98t 74

NAE sAPPeS) S #sAl71A) gonz PKCo| 2&A
ZAHE T U9 A IEA} EAT FoE F45T
A 2-8]. Ea 2 ADAM AE ADAMIS piHdsle
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COS-7 cell 0% fetal bovine serum. penicillin/strepto-
mycmn©] 3 Dulbelco's Modified Eagles Medium (DMEM.
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HyClone. Irvine, CA) ¥jR& ARE3td 37°C. 5% CO, =4
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2. Furin Prodomain 223 transfection, «-1-PDX aden-
ovirus 4

Furin prodomamn®] £23< HEK293 cellZHE RT- PCR
g B3 TR H, AA T L Zhong et al[12]9] =
oﬂxi AHEE HE wEith 60 mm dishol] 5x10°9 AIEE
F35le] 19 Bj%E serum-free DMEM A2 w38t & 1
mLJ DMEM¢® ZFz}F furin prodomam ¢cDNAE 0, 03, 3 pug
LY 15 uLe] hpofectamine (Invitrogen, Carlsbad. CA)2 3
7Vt 4A7E 29t CO; incubatoroA #iekslitt Growth
media® ¥R E F 8T 2¢0) A3 T serum-free DMEM
o} Phorbol 12-myristate 13-acetate (PMA)Z 1 M =k
2 A sl 4A]7F 2ol mediag Trchloroacetic acid (TCA)
precipitation3FR T @-1-PDX  adenovirus (Appled Biosys-
temns, Foster City, CA)© 7+ £ 2 A3t serum-free
DMEMSZ ¥3&3517. PMAE 1 uM 52 Adsld 4470
34 mediaZ TCA precipitatior. 5t th

3. Westem Blotting

YE AEE PBSE F W 423 F RIPA bufferg Y1
NEE HobM diEelstd AEds deth A% 20 mgy
il d-g 75% SDS/PAGEA #2312 PVDF membrane
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strate (Amersham Biosciences, Piscataway. NY)&} 822
Zo1, Imaging System (LAS-100. Fupfilm Medical Sys-
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4. Real-Time RCR

245 % Swedish APP gene2 23 s = 2438 A
TG2576 mouse®} age-matched lttermateZH-H xRy
X235} Trzol (Gibco BRL, Rockville. MD)< o]2-8}4] total
RNAE ¥%°2H MMRV-RT (Promega. Madison. WI) ¢}
SYBR Green PCR Master Mix {Applied Biosystems, Foster
City, CA)E o|£3ld two-step RT-PCRE Falatitt A
H primer sequences= beta-actin 5 -CGTGCGTGACATCA-
AAGAGAA-3" 5-AACCGCTCGTTGCCAATAGT-3. funn
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5-GCGAGACCTGAATGTGAAGGA-3, 5 -CATAATTG-
CCTGCTAGGTCGG-3 oW, PCR AL 50C 2%, 95°C
10 min ©)Fo) 95°C 30=, 60°C 18Z 403 ¥hE3ixt)
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Fig. 1. Furin®] prodomain #}&3e] 23 sAPPeg] Az w3l
(A) Furin prodomain DNA transfectiono)) 2)3F sAPPa¢] A S-g
Western blot2. 2 el (B) Total APPo| thdt sAPPa2] ko] A
ZE3H*: p<0.05, **: p<0 001)

prodomam® FEo JEHOZ sAPPag] o] 7iEFon
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FHO 2 constitutive pathway9t PKC-regulated pathwayZ
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2. Furin E0|& AX| M2 a-1-PDX adenovirus Infection
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g 23}, 94 o-1-PDXE ZEAAA furn®] E4& JAstH
sAPPe®] 3} gl 1 <ol ZAHE e #FH
(Fig. 2B). °|2A funn®] 84& 5o]408 AHafsiis |

=

a-1-PDX
CON PMA CON PMA

SAPPa Mm»«gm ) ' w» Loz ,V -

Total
APP ‘.. -

CTFa

(&)

Fig. 2. Furin E0]& lA|A|Q) a-1-PDX Adenovirus 727Gl ¢J&
sAPP 2] A=k W3l (A) e-1-PDX Adenovirus 74 A39] sAPPa
A% 274 (B) e-1-PDX Adenovirus g A52] CTRe A4 % 4.



APP CHAIDIEIS| Alpha-secretasel| EAE MK Furing <8t 74

Delta Rn vs Cycle

1.0e+001 -
; 1 1A ] f
iR 4 1 BBy z¢l
1.0e+000 ’ ;ﬁﬂ it r/}
& 10e+001 H{{1 t e d;ﬁq/ L
G 11 1 11
£ = f\ a sl A
& 1.06+002 | 13¥ : AT
1 ! ‘§
1 0e+003 ~jL/ F “J H Hl L
10e+004 11 AU NNERSSHRNS P ENERRR R B LR AR
1 15 20 25 30 35 40
Cycle Number (A

123

140
120 1
100

% of Control

Tg2676

Littermate

(5]

Fig. 3. swAPP sh2r& 412 Tg2576 micedl| 4] funn mRNA &2k (A) Real-time PCR 2 &9/4 A% standard curve (stdt 50 ng. std2
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