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GCC 3" (FRIZHE 73N Age T BEVILL 1), H] exTaq
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72 °C 2 min, 3£ 30 MEH). PCR “#IH Xho 1 Fl
Age 1 BV 5 739 v & £ pBACE-FL fl pBACE-NT
JRORL % /K, R 2 Y pBACE-FL/CFP, pBACE-
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Fig. 1 Construction of BACE/FPs fusion proteins
(a) CFP and YFP were fused to c-terminus of full length BACE
(BACE-FL) which has a luminal -catalytic ectodomain and a
transmembrane domain (TM). (b) CFP and YFP were fused to
BACE-NT that lacks the TM region and the cytoplasmic tail. (c)
Illustration of the occurrence of FRET between donor and acceptor.

1.3 ‘AAEiEFERIGE L

HeLa 4 /itd 75 10% B)/NFIE . 100 mg/L
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P BACE (X N T2 JE R ik 2 1~454), /& BACE
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75 N T 28 i B S 340 3Rk, 2 BE AR AT A R 2
sy 2 R P A5 A7 B (18] 2a), 5 SCERARGE (1)
BACE FZE A —3, Ui 29OLHE A PEER A %
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Fig. 2 Expression of BACE-FL and BACE-NT in HeLa
cells 24 hours after transfection
(a) HeLa cells were co-transfected with pBACE-FL/CFP and pEYFP-ER.
(b) HeLa cells were co-transfected by pPBACE-NT/CFP and pEYFP-ER.
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R0 12 40 M 24T 52 A4 G AT
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WA g n. &l 3b 2o L ET RIS ()5 1F) CFP Al
YFP % Y6 AR i 2k . 1 {54 84792, I' A
1028.42, FRET %% 17.55%. ¥iW CFP 1 YFP
Z IR A BE R #, BACE-FL 7E41 it LU — 28 4k
(1T AP A
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Fig. 3 Detection of BACE-FL dimerization by apFRET
(a)HeLa cells were co-transfected with BACE-FL/CFP and BACE-
FL/YFP. A plasma membrane region (marked by the white rectangle)
was photobleached 20 times at 515 nm. The fluorescence of CFP and
YFP channels before and after bleaching was imaged. The scale bar
represents 10 pm. (b) The change of CFP and YFP fluorescence intensity
in ROI before and after photobleaching. m— m: CFP; e—e: YFP.

PLIRIFE ) 7 VT 58 BACE-NT 7641 it N (K474
JRWL. K5 BACE-NT/CFP fll BACE-NT/YFP LA 1 : 2
(1) EL 1 (100 ng : 200 ng) JL5 Y HeLa 41 Ji0. %% 4t
24 h J&i, %} BACE-NT/CFP Al BACE-NT/YFP 3t %
X 1¥) HeLa 41 AT 2 AR A 0 HT . B2 R L T &
5 BACE-FL 236 4H —3. M 4 af F i, 24k
FIHT i 169 CFP 98 a AR AN K, TR T 4300 A
372.96 F11374.63, FRET &N 0.4%. iXueghf
Ut B, CFP Ml YFP 2 [f] I % {1 & 4= FRET,
BACE-NT 7575 40 0 8 %A B il — 284k, LA TE
XAFAE.
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Fig. 4 Detection of FRET between BACE-NT/CFP and
BACE-NT/YFP by acceptor photobleaching
co-transfected with BACE-NT/CFP and

BACE-NT/YFP. A ROI (marked by the white rectangle) was
photobleached 20 times at 515 nm. The fluorescence of CFP and YFP

(=]

20 25

(a)HeLa cells were

channels before and after bleaching was imaged. The scale bar represents
10 wm. (b) The change of CFP and YFP fluorescence intensity in ROI
before and after photobleaching. =—m: CFP; e—e: YFP.

S 41 FH 6 HE 40 () FRET 2R 46 v 45 B an & 5
Fiax. LLPh#E Y BACE-FL/CFP (1941 A g B 1
PR, K5 a3 FRET 2% 4 (3.32+
0.55)%. BACE-FL S5 201 Er 49(12.90+0.73)%,
55 934 6o A 48 25 PR 22 7 (P < 0.05), 11 BACE-NT
SEIG I Er A R (3.80+0.74)%, TR AH VA
2 (P> 0.05). XL L], BACE-FL/CFP Al
BACE-FL/YFP 740 Jfl N fig % R A= fig &4 ¥, kW]
BACE-FL 7F 3% 40 Jfl 9 DL — SRR 1 B X A2 e, T
BACE-NT W DL AT A7 LE.

15.0p
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[93
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Fig. 5 The efficiency of FRET (E:) of BACE/FPs
The Er was calculated by the formula E= (I'-1)x100 /I' (n > 20). A
significant difference ("P < 0.05) in FRET efficiency was observed
between the BACE-FL/FPs group and the control group. There is no
significant difference between control and BACE-NT/FPs groups (P >
0.05).

3 it it

BACE X| APP [¥Jligfift 2 AR r= A i ih 0 3%,
16 AD (PR AFIR b AT B EAE A, (H52 H Aot
BACE & ' () 40 L i 15 AL e P ARSGE ik
FRET £ ARAF5T BACE 755 40 M N A& 75 DL R
RAFAE. KRI4A K BACE 73R40 i 9 Ll — B 4k
Ao, T AR s . e Je —
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RAEIL Cuig B%AHC, 15T TE k.

BACE A B —N N- BRI HAT 24 A2 0%
PR T IKI KB A, M5 U BACE &5 JF P i
J&i > BACE Hij £ [ DX I8 i 2R F A4 S 19 2% (trans-
Golgi network , TGN)" 4% Furin 281 85 B DI .
AR AR ARSI, RIAEAAT 4 25 B 22
X3, BACE #AR & BIRRIRIN B- 7 WA % 1,
JIT LAAS i 38 3t 4100 1 iy 2 1 76 U0 10k 49 il BACE (1)
TP, BACE W]l ik 43 b 18 47 M i 2R K i
P b, M Enf g R AR, A
4> BACE H.#: M\ TGN #E X R 09, A 3038 i
EYFP-ER F 5 ' brid 9 it W, % 4% 24 h J5 ,
BACE-FL 7541 Jfd 4 & 7 2 IA7E N L, 7E 40
JBE A I S Ak, M A R N A A
RUWRAM A, TTRESE — e i S A, A B R
IR R Ky R . 1 BACE-NT 75 4% 4
24h UG, S5 ARIC EYFP-ER ik 47 & 5
B, EFYE 36 h JE LS IR 25 ST AR b (B
7N), Ul Wi K 5 5 B AT C i 1) BACE-NT i i
BAEN TN, ASREAT Ao Wl . I e g JE S
BACE 5 i 3 51 A1 C S X 3 1E 5 32 B F0 52 o
HATHEEMER.

BACE 1) % ¥ 73 BACE-NT 14 K [
BACE —#¢, HA7/rublgnste, HAarc T
AN PEAN B- 20 WA H AR . (R, STk
BACE-NT Lk, MRS H 4tk oK 1) BACE-FL
TRAKY APP S ML 58 AR I A B AT T S 1R 58 A ) A
e R0, 3278 BACE-FL ) 4L X%} T BACE 5
APP [ &4 & Fis & A7 |EEAE . A SR A
FRET £ ARk 7 BACE 7E3% 41 f H FIAFAEIR A .
FRET # A& — B 7™ M6 6T 25 2 1R A I B2 R
FRET 208 5 A 52 4 0] [ BE 25 B 6 R K R
BT UL FRET 230550 1R 25 1A AR5 R, Uik
AR, M SR S N, Bk, 1T
W FRET 2% A0 00 8 (A AR BAEH . 7EARSC
W, 3% 41 e -b BACE-FL/CFP fil BACE-FL/YFP 2.
8] [f) FRET %% 4 (12.90+0.73)%, -5 BH % %) e 1)
FRET R4 % 47 1F & % 22 5%, 1Ml BACE-NT 41 [f
FRET Z0CEAY A (3.80+0.74)%, 5 HIEXS A BAH
Geih . XEegE RIEOR, 2K BACE 535 41
Wb DL R AR TE AP AE, 1T BACE-NT JU DA FL 44
TEAAFAE, Ui BACE 85 7 5 R C il A
i X%t BACE ¥ 5 fl e A, 3 23 5 e 75 40 g
(RAEAE LS 1)

TG Y BB A 5 535, 10 B 15
SRAZEMT eI CDTIE ST vk, Al ZERRY 40 o
XTI AT, O A A R A A A T K
I X 2 0 P B 1 - R S AT AR AT 3l A
WE5E. FRET $5A 1A JE Jy S JC b B 5 2 19 5
FHELAE IS4 10 el T A

FORTCURE T 20 FRET Ke il 53k, & T
FEFE T PO L) =l IE . XM ER I EOk
PR, RIS AR (KA R SCBL FRET Al Xy
SRS AT, AHR TR ™ E A SO A P
A, NG AR 2% FRET Al SEdEatr. HiX
FPEET 960 BE ) FRET kil ik AHEL, 2 AAEE B
JHERATRIC RPN/ NEY R, AR A A LA
FIRTFEA0 52 SBORM 2 (I ORVE . A 98
Uy WA AT MR Y, AR R, B
ity 2 1~5 mint.  HEOCIE IR £ BB K N H
HE % X TR X SRR 1, AT iy 17 3 AT
R, SO AN A SERHSIN . FEAS SR e 1 58
ereb, TR LD RPN TR A R X 52 AR HEAT
AT E, M se 8l 7541+ BACE — R4k
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Abstract
disease (AD) patients are inherent pathological features of AD. Cleavage of the amyloid precursor protein (APP)
by the B-secretase (BACE) is the first step in the generation of AB. Inhibition of BACE activity is a promising

Generation, aggregation, and deposition of amyloid B-peptide (AB) in the brains of Alzheimer’s

therapeutic strategy for the treatment of AD. Therefore, understanding the structure of BACE is very important.
Using blue native gel electrophoresis it has been found that BACE exists as a homodimer. However, it is currently
unknown whether in living cells BACE forms homodimer. To address this issue, the dimerization of BACE in
intact living cells was monitored by using confocal microscopy and acceptor photobleaching FRET. Using
bioengineering technique, fluorescence proteins (FPs)-tagged BACEs (BACE/FPs) was constructed. They are cyan
fluorescent protein (CFP) or yellow fluorescent protein (YFP) tagged full length BACE (BACE-FL) and truncated
BACE (BACE-NT). The CFP- and YFP- tagged BACE-FL (BACE-FL/FPs) or CFP- and YFP- tagged BACE-NT
(BACE-NT/FPs) plasmids were transfected into HeLa cells, and the expression and location of BACE-FL and
BACE-NT were observed by confocal microscopy. The dimerization of BACE was evaluated by the FRET
between CFP- and YFP- tagged BACE which was detected by acceptor photobleaching method. The results show
that the BACE-FL can be transported to the Golgi apparus, plasma membrane and endosomes. However, the
BACE-NT is found in the ER 24 hours after transfection. The FRET efficiency of BACE-FL/FPs group is (12.90+
0.73)% , significantly higher than that of control group (3.32 +0.55% ) (P < 0.05). The FRET efficiency of
BACE-NT/FPs group is (3.80+0.74)%, which is not statistically different from that of control group. These results
indicat that the BACE-FL exists as a dimmer in living cells, but the BACE-NT exists as a monomer, suggesting the
transmembrane and C-terminus regions are important for normal transport and localization, and is necessary for the
dimerization of BACE.
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