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BACE2 is a membrane-bound aspartic protease that is highly homologous with BACE1. While BACE1 processes the
amyloid precursor protein (APP) at a key step in generating B-amyloid peptide and presumably causes Alzheimer’s
disease (AD), BACE2 has not been demonstrated to be involved in APP processing directly, and its physiological
functions are unknown. To determine its function and to develop inhibitors from marine sources, we constructed an
overexpression vector for producing BACE2. The gene encoding human BACE2 protease was amplified using the
polymerase chain reaction and cloned into the pET11a expression vector, resulting in pET11a/BACE2. Recombinant
BACE2 protease was overexpressed successfully in E. coli as inclusion bodies, refolded using the rapid-dilution
method, and purified via two-step fast protein liquid chromatography using Sephacryl S-300 gel filtration and Re-
source-Q column chromatography. The BACE2 protease produced was an active form. This study provides an ef-
ficient method not only for studying the basic properties of BACE2, but also for developing inhibitors from natural
marine sources.
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M B 1997). H|ef-old 2 o] == B-secretase?} y-secretase= THH

Al (dementia)= 217 A| 2] 1=Bto] o3t B[P A 2ko
2 4B 9 HEE 5ol o8 wuwel Hoz Avls v
A Al e} L=slo]H B (Alzheimer's disease)ol] 2]t 7S
2 27 7 vk HEWA A= 2 delo] HEks] i E
of slof At 9 727} FolsiAIg, Azslolu] e A
At Aslo] BalA 91X eiek. kzstoln] Bxjel g 4
ARt AT} e 22814 0 = B O] HAREA Q] 915, WA 9] &
7}, A7 45-2] thebA B (neurofibrillary tangle)¥t 224
HH (neuritic plaque) 59 545 Helt). o] Bef 3l F9
Shl o] Ak S d 2 Hek-obd o] =(B-amyloid)2}
£ 404274 oAt 7] 2 8] Efol 7t s o
S01A Aol A H T, o] AGAE 750l HolAAM &
z3slo|m o] vkAisttkal 24511 Qlth(Hardy, 1997; Selkoe,

A 7hgEslaae] ofsff opdEo|= HtA| Tl 2 (Amyloid
Precursor Protein: APP)2] H|g} F.9]¢} 7hn} K917} Mt o
A/JE Tt APPO| Fhut H9lE Adsls &4 7H Z2H|
oA = presenilin-1 (PS1)] oJaff 2 &AL} PS1 #4191 A
© g A3 It Wolfe et al., 1999). 3HH, APP2] H|g}
=2 B-secretase &21%F BACEI (EC 3.4.23.46)°] 23 A
e Heoltzo|E Ao SR rATEA R S1E T
(Sinha and Lieberburg, 1999). w}2}4 BACE12 &=35}o|H
O] A=A el Fagt FATMAR QAL QIeK(Lin
etal., 2000).

Qtzstoluiyel 91< Welel st XA AR 4E
x o2 el Slstol AT W B fdo) 424 U
W5 7)'59) 28 ofsl7 a7 EIk BACEZHE A o] 22
%l human aspartic protease?l BACE2 (EC 3.4.23.45)%= down
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BACE29| Higdd ¥ 2&1 371

syndrome region®] &4|3= chromosome 212] 21q22.39]] 71
AR} Aok, B4z 84 27191 % 9] aspartic acid
£ AT SolA <l ofn|eAk o] BACELY} &2 454
o] Q= Ao 7 3Felw|¢ltk(Saunders et al., 1999; Yan et al.,
1999; Lin et al., 2000). A ] 2]l 7]°50] 2 &2 #] ¢l+=human
aspartic protease=+= pepsin & gastricsin (food digestion), ca-
thepsin D & cathepsin E (intracellular protein catabolism), 2
rennin (blood pressure regulation) 5-¢] 21tHTang and Wong,
1987). 21 A &0 2 31= aspartic protease5-= THf 21 W ul-
ofue} A} TA A = AEAS 7HITE P A<l aspar-
tic protease®] 3> URHH O & AU 2] 2o 4] FEE]
o] single-chain zymogen © & g E t}, o]|Z A T E H1A
= 7R EES-o] 2] 3] pro-segmentol| 3] 5= N-gehe] oF
457) ofm|At 2477} Mekslo] 4R B SR 1
2|9t pro-renin ¥ pro-BACE1-S Xg5l= 442 aspartic
protease= T} protease®]| 2|3l 2-J3}¥ th(Jutras and Reud-
elhuber, 1999; Creemers et al., 2001). th5-2-2] aspartic prote-
ase®] 7| A 712 Zekohe ZulEA 19 1ol 319
TZE= AR A o2 B o] Qltl(Tang and Wong, 1987).

BACE2 -4 Ah= th&5- 5 T - Ak=o] YAIskaL Q=
017k A 210 EAstE R Y=slo|my Bl opg} ok
Sotol| = o] gl A29] Bsecretase® A-8-3F 7H5/d 0]
Qltkal Aoksk 3 th(Saunders et al., 1999; Solans et al., 2000).
o]#3F BACE2 {744+ 9%+ BACE29} BACEI-S 22| 0.
2 Al Bk ohje} 75 A 0 R AR Aol ek ofe o
5] o2} QA 7t BACE2 2 BACELS 1o]

= Z Ao A W & ¢l ch(Hussain et al., 2000). =3 BACE2
+ BACE1¥} Zo] in vivo & in vitrool| /] APP2] B-secretase
siteE AHstth= Zlo] gelE] o], BACE2: B-secretase 2Hg
2 7ML Q= A0 2 A Etk(Farzan et al., 2000; Hussain et
al., 2000). Z¥ 27, BACE11}+= &2 BACE2+= APP U APP
9] processing®]| #ofdh= ADAM-10 (a-secretase)T = 35
B ] 2] o=tk (Marcinkiewicz and Seidah, 2000). Bennett et
al. (2000)> o1& t}-& = 24]oA BACE29] Hd = HE
st A1}, & 7 4+ prohormone processing enzymed} 22 7]
o= & 7FsAol lvkar B sl oy, A 7kA] = BACE29]
7)ol Bto] et o] wol EARi).

or=slolHE REO FEXRHOZE acetylcholines-
terase inhibitor, Aricept, Exelon, Reminyl, NMDA receptor
antagonists HZ3F Thet oFEo] de] AREE AL Qlrt. o]
3 etzstolu e ARASE o] B2 TRHO P X
Aol ohjzt B 914] 7352 A7l okER o] Agke]
Ry HEF tha 50| F= ALV hrk(Han SH, 2009).
whEba] = W2 AAES gEslo|HHE TEACR AR
3k 4= Q= A 2A| TREAR B-secretase AATAIS A5}
= AA Aol et AFE K FskaL Qlek. oA 91 AAA

2+ peptide-based inhibitor, Isophthalamide-based inhibitor,
acyclic acylguamidines, cyclic acylguamidine inhibitor 5-2]
FHEZA S| /NHE L glovt d=sto]m A Z|ufjof] T A2l
IRE 2 =2 A= oFA] A A ¢hth(Stachel ST, 2009). gt
, P = T thF T Aehag of A B Al A o
Eoliolet= allof ot} 7|8 S Eol Hskal A4t
P @l Thefet Al A A shete A Haskal 3l 7k
o] Eol =& d=stolmA X|ull AAA]| 7kof| of o]/4+<]
o 2R G Ao Az,

uheba] B Aol A= BACE29] a5}
FAE e d=stolmy T AR g4 FAlof
47 BACE2S AAFSH: 34 e 1orshaus
# @04 BACE2S] tfepadle 9istol thopt
£ Zpgsto] T o] ZHQ e 2 chiy
WS AESIITE 21 A3 pET11a/BACE2 W e =
BACE2 thii o] Wil gfo] 22l Aoz Sl qlch
= 2 ¥ BACE29) inclusion bodyE refolding%t %, Sep-
hacryl S-300 gel filtration & ResourceQ Z ¥ A Z0}E 12 1]
WS 0]t 2tHA| o] Zhehet A S gh skl o, HAlR
FA0] vt At 5448 g skoinh
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12 &3 Lof| A AFE-3L E. colistrain DH50, BL21 (DE3) 2 plas-
mid pET11a+ Novagen (Madison, USA)L.2 H¥ 45}%
t}. Restriction endonucleases, DNA amplification reagents,
nTag DNA polymerase, X! DNA ligation kit New England
BioLabs (MA, USA) A2 AR5t} Glutathione (oxi-
dized & reduced form), isopropyl--D-thiogalactopyranoside
(IPTG), dithiothreitol (DTT), EDTA ¥ B-mercaptoethanol->
Sigma (MO, USA)ZH ¥ slo] ARE-5ITE Sephacryl
S-300 (2.6 x 60 cm, prepacked) & Resource-Q (1.6 3.0 cm,
prepacked)= GE Healthcare (NJ, USA)of| A Lufjalo] A
3% T}, Antipain, Aprotinin, Chymostatin, E-64, Leupeptin,
Pepstatin, Phosphoramidon, % Pefabloc SC 52 Sigma (MO,
USA) Al ARE-SHRATE 21 9of 2 Aol AR K= AloF
> 48 Sl ARSI
2l wEfo] 1%

BACE29] %1 2}+= human placenta cDNA library (Clon-
tech) 255 o9 oligonucleotide primersE A8}
polymerase chain reaction (PCR) Ho=2 {HAE FE3}
o] ARE-5}it} Forward primer (5-GGATCCGCCGCCCC-

GGAGCTGGCCCCCGCGC-3))oll= BamHI site (L%
9} BACE29] N-"hto] 20M#A] AlaS Edsl= olu]i-Ab
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(AAPELAPA-)S FH3k= 25709 nucleotidesE =45}
At Reverse primer (5-GGATCCTCAGGGCTCGCT-
CAAAGACTGAGCGGG-3)0l= BamHI site (UZ), stop
codon (29A)), & BACE29] 3}ct9] 459-466HA] ofn|i-
AHPAQSLSEP)S 7951= 24719 nucleotidesS 4H¢l gt A
S AMESITE PCR 272 A 2% 95T, annealing 2=
55T, A &% 72T 0|0, & 25 cycled 4331k PCR
A E2 1% agarose gel F7|%95 2= 1%t &, PCR pu-
rification kit (Qiagen)2 AI5ko] uFeA|2] T AF45}S]
o} AAEl BACE2 frxi#tel Wad e pETllas ARtas
BamHI© 2 Aokt & ligationslo] 23 pET11a/BACE2
HE & Ad 5kl

MzE 540 s o 2l2g

BACE29] thl & W52 pET11a/BACE2E 324 3HA 7]
&+ BL21 (DE3)9] overnight cultureE ampicillin 50 pg/
mL7} 33 Luria-Bertani broth (4 liter) B &| ol 4] €F 2-34]
7H 4% 37°C oA A5 stk 0D, 0] 0.6-0.80] E|%L
o el Bl PTG (FF 55, 1 mM)E Fofst
o] 37T oA 3AITE B X% HjeFRt -, A4E2](5,000% g, 15
min, 4C)5to] F+t sk3ITt. o] wHA1E €5 A [50 mM Tris-
HCI (pH 7.5)/150 mM NaCl] = SEFet 3, 91415-2](5,000 X g,
15 min, 4C)ako] Al ZSIITE Al =g #AIE oF 100 mL 95
o A% HEFBI] 0.5 g lysoryme H7}ato] A-2ol4] 3087
YA THE o] Bo4S BAET T, 28547 (Son-
ics & Materials Inc.)E ©]-8-5}9] 30-40 watts, amplitude 8%,
pulse on-9, of -1 A 2 A 0 2 [55%5 ot A ke uha 519
t}. o] g-9Hof|, DNase I (1 kUnits) 2! 1 M MgCLE 1/1,0004H
H7¥slo] 4T 3087 wakst 3 fA1E-2(8,000 X g, 30
min, 4C) Fgit}. o] WAEL oF 300 mL €59 B [50 mM
Tris-HCI (pH 7.5)/150 mM NaCl/1% Triton X-100]= &&3s
o] YAIEE](8,000 % g, 30 min, 4°C)3F 5, LN AZ A A2
sho] 21415.2](8,000 X g, 30 min, 47C) 3+o] A E(inclusion
body) 3|3ttt o2 7] AAH inclusion bodys 40 mL
denaturation buffer (8 M urea, 20 mM Tris/HCI, pH 10.5, 1
mM glycine, 0.1 mM EDTA, 10 mM B-mercaptoethanol, 10
mM dithiothreitol) 2 2Hd3] S| A|Fct. o] M-S U2
(8,000 x g, 30 min, 4 C )5}, A58 8 M urea, 20 mM Tris/
HCI, pH 10.5, 1 mM reduced gltutathione, 0.1 mM oxidized
glutathione -4, 1:5 (v/v)Z 3] A A unfolded Tl 2-& A
Zoitt o] vl o] g]& -2 rapid dilution B (Lin et al.,
2000; Kim et al., 2002)] whe} of2fe} Zro] Aggsteirt. 919
unfolded THal 2l L0082} ¢k2] 20 mM Tris baseo]| 3|41+
%, 1 M HCI& AHg-sto] T -0 o] pHE 5F5of 0.24] 4
A& 0 &2 vh3eo] | pH7} 8.00 =2 et wf7kx] pHE 245}
o] BACE2 &85 2129 Al Zith

=2

el gjEg o] ehir ¥ 8482 ultrafiltration H O 2 &
Zat0], QA H2)(12,000 X g, 30 min, 40)3FATH AFZolg
o120l C (0.4 M UreaZ 2351 20 mM Tris/HCL, pH 8.0)
2 HE3}A]7] Sephacry S-300 (2.6 X 60 cm, prepacked, GE
Healthcare)2 A3t gel filtration WH S 2 refolded THaf 2
& Ak e Tuldo] BHE BAL sikslel 9%
of C2 HEP3FAZ] Resource-Q (1.6 X3 cm, prepacked, GE
Healthcare) A Hof| F=YstaL, S5k Fo] 5 C2 27 W
of ulg2eha A & A|7]5}7] 3l Al ¥, 259 €] NaCl
FL7F0-0.5Me] o|EES Fk 7|E7IHoem £ 85519
o} f4 g Eo] 3hiE Resource-Q AH w85 3|45}
A Ca FAIRE ths, Y4ie](12,000 x g, 30 min, 47T)
shelck. ol4ke] B4 o® HAT EAS 4T HUSHHA 4
Al aao] 2 W EAA Y o] ARgsEATE A aasof vl
A R GRS EE SR ARSHo] Pierce BCA
Protein Assay kit (Thermo) 2 & Z4J3}9]ct.

= A B = o
Ba g ZEHHES

—

1P

= 44

BACE29] &4 4 248 Kim et al. (2002)] HHo =
o123t 7o) Agateit. 1 Aol A ALgat 7148 she o
2 33 HEfo]| =(Val-Gly-Ser-Gly-Val-Leu-Leu-Ser-Arg-
Lys: NCH-y peptide)2 AR8-510] F-45} % ch(Schroeter et al.,
1998). AREA] 2l A 4202 5 40 uL W8 Z-ofl 50 mM so-
dium phosphate (pH 6.5) €521, 0.8 mM 7|4, & Adst &
A%T2(6.26 UM)7} E| =2 B31510] 37T o)A 305-7F HESA]
7 Z78tleh. aa Wh3-2 714 9] H7bol| o) A ¥ AL, 2%
trifluoroacetic acidE 40 uL 7}5ko] ¥-3-& FAAZ ). o]
HhE- SRS 3,000 % g o4 10 min &<t 4] & %, 11
F5HE C, reverse-phase column (1.0 X 150 mm)S AHE-5}
o] HPLC system 2 = #-A415}G1 T, fof el Eeto| = 229] &
22 0.06% trifluoroacetic acid= 3£3}5= 5% acetonitrile =
o] A 0.08% trifluoroacetic acidsS Z&5}H= 95% acetonitrile
FETHA] A o= s, 215 nmo] S =0
A HEOE B8-S mUEst 217 Relw efol= gk
S ofuiAEA Mol ofs) 574 W 4% 5}eic). BACE29)
4 24 1 unit= 1 min & AAHE 1 nmol 7] £3) 2}
o|= B Bolasct. Aae] YEEEARK, & V, )b
BACE2 fid: 314 24 7123} S U8 4t =5 A g5}
o] Lineweaver-Burk plot ¥ 0.2 A4}t EAHRS-0] =
7| SEE 2457 gloto] EAFEE o 6.26 M, 713 5
£0.1:2mMe] Hsleol A W4 S Stk




BACE29] tjj=F

0.1-1 mMo| ¥Z=5 g7fste] aagds Skt A &
ul 2] o] Bzleko MALDI-TOF mass spectrometer (Applied
Biosystems Voyager-DE STR mass spectrometer, USA)=
ARgsto] SAskGITh N-Tek oAt A/ D 4] Porcise”
cLC System Model 492 cL.C (Applied Biosystem, USA)E A}
-§-5t0] Edman &3 2.2 A5k ATh

Z4

Z47} @ At

= U=
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BACE29| & HiE] 715

BACE2+& A|izuto] AlE] o] Q)= human aspartic protease
B I A s St B f8AE go] EA sk QItt
HAA 219 W22 =0 9)S Wk ofu e} d=slo|uRE of
7M7) YRle 2 FAEIL Ql= B-amyloid peptide A4l
207 o8 B 49 BACELT 58 AHEAS 71
3L Q1tK(Solans et al., 2000). o] 2} ZFo], ¢t Ao grofg 7}
5730] 32 BACE2 protease] a43H4 4 4 sl A& &
2 dAASN =S 5] e = ohe] 2443 BACE2
E A o7t St 2 Ao = Aa8AAS 7HA L =
BACE2E 7HHRH R o2 tigfo g Aibkstr] flato], 71
ZAAE gH7-5kal 91+ human placenta cDNA library S A5}
o] PCRYH 2. 2 BACE29] $-HAE 53235131, pET11a WHe =)
€] 9] BamHI A|gta 4> A}] ol AF9)3te] pET11a/BACE2 &
W]E| S PEsielch of WEol 4 s BACE2S] HA] T
922 Fig. 1A 4] o2 vrehf glck. ' whal 2l 2 N-Zet
A A HE T7 tag sequence, BACE22] pro domain (20A-62L)
9 mature domain (63A-466P)2] <=4 & G1A] %l recombinant
BACE2 Tzl o] W B = & ] 2}l giTt.

BACE29| 2|4 Wrdx7& HESH| flsto] i<+ BL21,
BL21(DE3), BL21(DE3)pLysS % TBI1-< pET11a/BACE2
v 2 247) JAHsAZIch 7 g4 A =5 W
BACE2 -2 717+ 0) thA+t-2 37 Coll Al oF 2A17HE3F vl
stol, | mM IPTG (3% 52)% H7hstel B wade &
a9l 015 oS B sl A 4417k Bk wjop 5,
7} ufjofat A o] TS 12.5% SDS-PAGE #1719 AA]
ofol, 7 a4 IS vl FESHGIC) 1 23}, BL21(DE3)
) A&atoll A recombinant BACE2 (461 ofu] =4tk 49.2 kDa)of|
e = A2 T o] B S SQ1ek 4= 9l iTh(Fig. 1B).
Eoh, Tl A W of| GRS v A= A {2 A H7F o
A A 2B flste] WAAIRS ThFstAl HEHA] 7]
HA BACE2E HEAI &, 2} 415 12.5% SDS-PAGE A
7| g E o R il A gES vl HESHIe) Fig. 1Bof U
Rl A3} o), 171 %9%E A A9 lane 25-E lane 871A|=
BL21(DE3)/pET11a/BACE2 ujofoljof chufl 2l vie A&
H7Ket 3, o) A1 whgole] H7]9% e ekl 9l
t}. Blank (lane 2)2} 2} vljeF A7t ¥ ¥-3-H 9] 7G5

il

=

1d 3 2EY 373

< vk Ay}, wjFaIzte] F7ketel| whek 50 kDa ol Af
22 wE wETL g A o2 FAYA = A 0T 5§
o}, o] Wbl whil g Wi = o] EAeE2 A 25 BACE29] HAFRF
49.2 kDa} 425t} 4 e pET11a/BACE20]| 9] 3f thwk
W5 BACE29] #7]9% AL densitometer= £-4]3F A1},
T it A o] oF 10%7HA] el Bl A 0= SelE it
uhebi], BACE2 Thil 2 o) WS 584 0 & 07| 9|afiA
+ A I §EAE 7R OF 3AZE o) wi ke A
o] &l Ao & 2%l t(Fig. 2B).

Bzl 215Y U HH

BL21(DE3) thA-#2 pET11a/BACE2 ZetAn| =2 P84
SAIA Am 9 ol A drgek Aat Zo] A2 BACE2
£ = Fdsiiith o] AAIE AlA, Allaet aka, 3 AAA
S A4 inclusion body= 25151t} o] BACE2 inclu-
sion bodyE in vitroof| 4] rapid-dilution ¥H 0.2 2]Z s}
2797 BACE2E A4St o] 2| 2l &3 ¥ o -g-oll(4
litery& 8]5=5to] oF 40 mL7HA] 553t %, Y422l sto] A2
A= 9584 EES AASAH

Az BACE2E B AI817] {8t 9] 2] 452 Sephacryl
S-300 gel filtration ¥ Resource-Q AH A ZulETa)1] Bl
= °o|&35to] BACE2E €4 AAIsHHE F4 o= HAg
B0 AA=E ERIsl7] ste] M7]9s= AAIS A, &

20A  63A BACE2 466P
[Pro ] @ D
110 303 C
M B2

B (kDa)
Incubation time (hr) 116.5

®ayM 0 1 2 3 4 5 6 -
116.5 23— o <o -~ :

— = = h = 55.0| w—
69.0T Y e e I 26,5/ e
55,088 pe = ool
36 5@ o e — _— 201

— .-
20 - e 14.3] -

Fig. 1. Schematic diagram and expression analysis of recombinant
BACE2. (A) A schematic view of the expressed BACE2 protease.
T7-tag, T7 sequence; Pro, Pro domain; BACE2, mature protease
region; D, active-site aspartic acid. (B) SDS-PAGE profiles of
BACE2 protease expressed in various time periods (0, 1,2, 3,4, 5,
6h) after induction by 1mM IPTG. The expression of the recom-
binant BACE2 protease was confirmed by the 12.5% SDS-PAGE
under reducing condition and Coomassie brilliant blue staining. M,
molecular weight markers. (C) SDS-PAGE of the purified BACEZ2.
SDS-PAGE (12.5%) was run under nonreducing conditions fol-
lowed by Coomassie brilliant blue staining. Protein standards are
shown on the left. B2, purified BACE2.
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A4k 50 kDa K-Loll A ©d W=7} 3kl ] of(Fig. 1C, lane 2),
A= BACE2 Tl o] FdsHA HA|e A o2 setE gl
ool AT A, 4 Litero] vjf e 25 e AA|
3t BACE2 proteaseS ¢F 100 mg A4 4= Q1= Ao 2 3
1= ATk AR BACE29] A48/ 94 fetel= 714,
NCH-y peptide (Val-Gly-Ser-Gly-Val-Leu-Leu-Ser-Arg-Lys)
£ ARE5to] Leutt7| 9 Serttr] Aol o] fetol = Aj}e| Aet
& w 2 A4t 71 23} BACE2 protease2] 0] 2 ¢l &4
442 15,120 (pmol/min-mg) 2.2 Q1= it} o] st Aif=
human BACE2Z pET11a/BACE2 W& W E| & A}-8-5}0]
oA HEA A 2lE L AFAISH A =3 BACE2 proteaset=
= ‘ﬁﬂ} AATAE VAT Y= Ao 7 TdE e B 4ok
SARK, V,, &k Vo S10lI4] A A3} o] g %)
EME 714, NCH-y peptideS A&-5to] SA45HGITE T A3,
BACE29]| Rbg-524 K =02 mM, V. =0.054 uM-S™,
k_ =0.0087 s'o]Qith(Fig. 2). 7] F<rol23t A4 A A7k
BACE2«1 2ol wjA= FFE 2ARE A= Table 19]]
i Qleh. T2 Q1 A Z2E|obA| 9] A8 A2 pepstatine:
35 o] " A a4 = BACE20| thgt 523t A8 av}= L}
WA] ekofet. o] gt A= Lin et al. (2000)0] X 123t BACEL
o] A3l Autel dA|gict.
BACE22| Xtz ¥ N-ZT ojO|eit ME AY

FHEHoz A AxF BACE29] EAE MAL-
DI-TOF mass spectrometerS ©|-&3lo] =73t A3} m/
z=49183 51(M+H)" 0|t A} ). o]24 o= pET1la/

LS e s s e s I I B B B |

S

Rate (x10® M/sec)

1/Rate (x10” M/sec)
Il

(S

K,=0.2mM -3
k . =0.0087 s 1/[NCH-y] (x10° M)
K /K =433s"-M" .

cat’ ' 'm

&
o
w
)

O|||I|||I|||I|||I|||I
0 0.4 0.8 1.2 1.6 2

[NCH-y] (x10-3 M)

Fig. 2. Kinetic parameters of BACE2. The initial rates were de-
termined at 37°C in 50 mM sodium phosphate, pH 6.5. The con-
centration of the synthetic peptide (VGSGVLL/SRK) was varied
in the range of 0.1-2 mM. The kinetic data were obtained from
the fitting of the data using nonlinear regression analysis software
GraFit (Leatherbarrow, 1998).

% - gholgrotol 4 -
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2 Aol A ik TS 223 BACE2 protease (4617}
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hacryl S-300 2 o3} 2 Resource-Q ©]-2u3t AY IZ0tE
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Table 1. Effects of protease inhibitors and metal ions on the activ-
ity of BACE2.!

Inhibitor Con?ﬁ]r,]\t/lr)ation Relati\(/(()e/0 ?ctivity
None 100.0
Antipain 0.1 100.8 +4.7
Chymostatin 0.1 91.6+4.9
E-64 0.1 96.0+4.8
Leupeptin 0.1 101.7+£3.2
Pepstatin 0.5 93.2+3.2
Phosphoramidon 0.2 956+6.0
Pefabloc SC 1.0 99.5+8.3
EDTA 10.0 109.0+4.0
Aprotinin 0.01 992+46
Ca? 1.0 100.2+6.0
Co? 1.0 97.8+28
Mg?* 1.0 1024 +5.3
Mn?* 1.0 1006 +2.3
Cu® 1.0 284+13
Zn? 1.0 352+35

IThe results represent the average of three independent replicates
+S.D.
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TNthol| o] 2] 5ttt 53] alj A& -2l B-secretase] &
284S A5 ATEAES 71 B Z= chitooligosac-
charide &]ofl&= &%l Zlo] ¢ith(Byun et al., 2005). whehA] 2
Aol Al FEE a4E AFE-Ste] BACE29] aag i |
AYUFE 88 vk oy 2 ohekgt sfAYE -2 p-secretase
A G459 AsiEde FAste] d=stolmry X wA] 7
WeFe] sjejrhel S Mgk d ot qlek

Al AL

o] =120 20098Hd = A gk Al w4 A5tH] 2 2013
UE AE(ISE)0] Yo g st ko] 2] ¢S whol 42
Y ATAFAYYTH2013R1A1A2011761).
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