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[ Abstract] Objective: To generate cells that express amyloid precursor protein ( APP) with different
extracellular domain (ED) deletion or signal peptide (SP), and evaluate role of ED and SP on APP
expression and secretion. Methods: APP695 fragments with ED1 deletion and APP fragments with
both EDI and signal peptide (SP) deletion were amplified using touchdown PCR. The APP fragments
with ED2 deletion were obtained with fusion PCR. These fragments were further ligated to pCMV-
APP695 expression vector to get recombinant expression constructs, which were separately transfected
into CHO cells and screened with G418 to get single clone. The effects of ED and SP on expression
and secretion of APP were assessed using Western blot. Results: Three cell lines that express APP
with ED1 deletion, or ED2 deletion , or ED1&SP deletion respectively were established successfully.
The mutants of APP with SP could express and secret APP fragments in the cells, while the APP mu-

tant without SP could only express APP fragments in the cell but cannot be extracellularly secreted.
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Conclusions: Both ED1 and ED2 of APP do not influence the secretion of APP.

[ Key words | amyloid precursor protein; extracellular domain; mutants; signal peptide; neurodegen-

erative disease

F0] IR 2% 165 BR 2 -G AIE (alzheimers disease, AD) 2
S5 UL — b 2R AT R , A 0 R 1 e
WAL, IRV EINEE 7 s A —A AD B A~
T R AD 9 R LA R B A AR AL AT
FAAEAR KA AHJE BE A 1T /R 25 1 (amyloid pre-
cursor protein, APP) K& Hoin T#A NTE AD B LIR
L o AR o APPSR 1 RIS IR
1,2 AD i AR R Ve RE SRS i B~ 453 IR
SR EX) APP 48 AN4 F 3 23 [ 45 4 L L %
AR SRR S T H Al TR B T R T
REDSANTE A8 . APP 1 i S0 25 4 355, % 31 S T 1A
HZMESME O EAE R ELFE2 254580 (ex-
tracellular domain 1, extracellular domain 2) , °] B /&
APP P05 {5 5 38 % S 7 A B2 T RE Y
T, R, RS APP AN H S Y B i , A B
GUHENL T 3 FhRik APP i Ah 45 #4358 A5 K 1) 4
PRI FRIR B AR R APP (20 A% , I X8 33 L 48 i
RIS 0] LI APP 45K 38 2 BE T 5 1A A1) 4 1Y
PEFT I H s R .

1 MRS

1.1 FZhk

DMEM BEfifi %5 77 5& A0 1% 5% LS (FBS) (i
FRERZE MR (PBS) 0. 25% JHRTF AL 100 x JEH5 2
HPR(NEAA) -2 . B-5i Kk £ 1 S 100 000 U/
L H545 % XK H Gibeo 2\ 1), FuGENE 6 Jiifi 4%
Jeif ) B Roche 24 ], 6E10 HTik G418 K B-3i
KWWY H Sigma 2], P 1eG K AILRTER3K
FERHCARA T 24 £tk (T25 853300 &% T75 5555
JHEE B Corning 23], ki /NI & 1 B R A
) ;2 x hot start PCR iR & W H TAKARA 2\ ],
T4 JERERE N VTG Sgfl K Mlul W NEB 24 7],
pCMV-APP695 Jiiki g H Addgene, CHO 4f il Sy A<
SRR
1.2 F
1.2.1 CHO 4iffifs 5 CHO 4 RE5 5T 175
AR AL B 370, I 1] DMEM 5¢ 42 B 37 B R 47 B
F5, SRR IR E A AT 10% IG 4 13 1% A 2
i AR 10 mmol/L B-$iHk LWFE 1% 4+ &It i

19% R B RWEAMAE KRS, 3 d i 1K
T, AN KA & 90% R AT A ARG 5%
1.2.2 APP &AMAFBey 3% (1) {8 A Touchdown
PCR 175 4T APP S8 (4 ) Be i 18,25 wl 2
RilKZ . APP69S i 2 wL .PCR mix 12.5 uL. I
W19 0.5 pL FiF519 0.5 pL, i f5 i RNA
fifg K &M EARFLF] 25 WL, Touchdown PCR f35 2 4~
M BB 1 A REv BB, AL 14 Tm B 10 °C
(R BE VR A R 1R 1B R BE AT PCR 33, SR 5
Lot — PR IR KRR 1 °C, 3R KRR
F I Tm AEAR S °C ik, ILiEAT 15 MEH; BB 2
R B B, ZEM Y B, i HTER 1 AN Br B
T W i 0B SR AT RS . (2) (Rl
PCR # 4 B2 25 288 14, Rl 5 PCR 26 245k
PR B ek 1 PCR Jy ik, 24045 3 B
5 1A B E L PCR BB, 8418 B2 EiE
R R, S 2% A AR S A &R Rl Touchdown
PCR; %5 2 BrBON Rl G BB, 25 pl SO i 8 b
FBE2 pL T B 2 pL PCR mix 12.5 pL 55
FITJC RNA i K #h AR F 25 wl, S by 25 1
95 C AR £ 5 min,94 CA814: 20 s 57 CiB k20 s,
72 C 2L 40 s AT 10 NMEFF,72 CLEfH 5 min;
o5 3 BrBORRE G SIS Y B, UK 2 B B O
A Bl ST 1, #4715 MEI . a3
JIEWH L VK AT SR
1.2.3 APP RAMKRFEHFRIEKLM {6 Western
blot 1Y J5 2 % 58 Fa e 5 YL 20 i AR v APP 82 (A 11y
Pk, BN B 10% 43 2 E 10 mL, 3 70%
FAOTTAS EA TR, 70 B IS BE T i I ] 4 mL PR ARG
B LI A S I R Ry 20 L, 4y
BT 2 x EREZMRIRA S, BT 100 CRIEHA
10 min B R] FAE, $8 7251 0K 2 IS B i 457 1k LK
4 CHBGEI . HeE5E iU IR PVDF B, Y 5%
ARG A W 2 s A 1 b AR, —$t 4 Cid i
W H B PVDF 5 4K 33k 3 1k, 10 min/ iRk,
RIEMAZHERBEF | h, diKIER 3 K,
10 min/¥, H] ECL W% iR BOCIE T , W% 5.
1L.2.4 Zifu%cYe A8 CHO 4 A= K fl & B ok
90% IS A TAE AR i FH AT B0 A% B 1 x 10° 2%
JEEAP T 24 fLAR R, 555 24 h 5 0 R0OR B 1 57
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W51 3K Opti-MEM 50 pl. 5 Fugen HD 3 pl i
ARG, ¥ APP 8K KL 1 pg 5 Opti-MEM
50 pLiRA , SR 5 ¥ A B 1Y BORL 5 6 B J5 Y Fu-
gen HD i{FNE G5 ZHBEE 15 min, 5 MA 24
UM, BAL SO WL, 554k 6 h )5, 4 S0 i 1 IR
1.2.5 FoEfyeqii Rk 78 CHO 40 %%
e APP SRR FURLSG 24 b, 46 il i e 5 55 3 | i ik
B FRILA N 56 RN 1 o/ L 1Y G418, 1 K
WL AN ML A= KRS, DIOREE B i) CHO 20 Jfa £ 24 %of
BB 557 X BRAT A i BE A 4R SE T, SE R A R )
AN NI ARSEAFT s TEAFE AN MRl 5 2 2 90% i, e ity
THALAHAE, # B 2 10 000 4~/L, SR J5 LA 100 wL/ L
FERIT 96 LAk, 40 MU RE I, 76 0 B e 2 &
1AL, IR IC, BricFL A B Dy B 5 b 40
MIZ ., dHIEEA B & 90% I gEAT A KRG 3%,
S FEAR G418 Wk FE R 400 mg/L 4k 5 % J 4 (1)
ik,

2 #R
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i1 Touch down PCR J5 3%, ¥ APP FL[H v 4
i E1 254938, ( extracellular domain 1) [ 59 ~608 bp
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(A PRy 1 ~5 K38 o FfF EL S5 H8R5 28 f5 1 Fr
B 5 pCMV6 ZAIEATE 24, {f ] SgfT 1 Miul 3t
VIRAIE , £ 2R R W H 40 BORL I H R/ 1502 bp
M Be (18 1B JKGE 1 ~2, 3KiE 3 ~4 Ry R Egb) i
Ki) UEBI AR AT T IER E A, BT G418
PUPE T L ) 3k E1 254 3 58 42 K 17 B v e 4t
PRIFIRUE IR FN 0 b o A1 ML B (1 7E 75 kDa [ff
A 58 2%, B BN oy 15— 20, e 7 A
BARFTLUE R IR (B 1CIKIE 1 ~8) o 4l fids 57
IR WA S T Ay R SO A IER] TR
ATLOER - (B 1D KA 1.3 ~7)
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Fig. 1

2.2 APP [ E2 Z5 MR (R AN IR ) i ST
i H M PCR 19771k, 3R 1 APP JE 7 T
E2 S E e i) R BE, 2D 873 bp; [R] I3k
T T E2 S5 RT I A R R B, B 582 bp
(18 24) AR Rl PCR 564 R i B
B A TRIEEZDN 1500 bp 1Y) E2 45 F4 38 2
FPHERIC ) APP J BE (181 2B) o fii ] E2 S5 #4382
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The effect of ED1 deletion on APP expression and secretion

B 5 pCMV6 84 i 8 2 2014, B 3 Sgfl
A1 Mlul XY 584 5 000 bp A1 1 500 bp HHY Fr
BCURSE T 8RR IER E A (& 2C), i@ G418
PUPE IR ) B 5 B 20 bk, {5 F Western blot £l
2 B P R B SR v dEL SR IR R 3R A, 4
FAUESE dET SR AU TE A0 il N %55 (B 2D) L, 3F
HoAl PLEH s i B shas (8] (& 2E) .
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A dE2 dE2 B dE2 RIFRIRF C
BB R BAHE RS
!,, —————— —s5000 bp
873 bp— — - W 50 )
S bg_ - —— » . —1500bp
- =
— -
- =
LN w5 A
100— .. 100— =
75— . .' -
B2 APP & & E2 %59 R K 1R 48 ML AR B9 2 o0
Fig.2 The effect of ED2 deletion on APP expression and secretion
=) g 4t e ‘
2.3 n?%ﬁlﬂﬁﬂﬂﬂ\«nﬁgﬁzﬂﬁ*ﬂ“ﬁi A TR B PCR B R
T WE5EAE F K (signal peptide,SP) 7E APP 43 1 2 a
%qj%ﬁﬁﬁ,zlgﬁﬁ?{%‘ﬁ1$@ﬂ ngI ﬂéﬂ MluI i{r“//’ﬁ; 3000 l)p— ™ ': - '_-_--_5 000 hp
ARGV, 2285 7 K/NZ5 2 3 000 bp [ APP 2K 1650 bp— - M 1650
YR - Vs TSN INAA . . N ot |+ - P
Be(aniE 3A ykiE 1) 885 5 PCR k4G 1155 kit
ety dE1-APP H Bt ([ 3A 3K 2) 45 478 T v
Sk g dE1-APP T 412 & (dE1-APPASP, Y
Kl 3B) ., Western blot 455 i /nf5 5 KB J5 , APP -
BORTTLEAMIN L (1 30) (HRARIER S -
WIS 1 (FE 3D) b EOBMARD MARAD o
100— o st
s - - |2
3 g b » —— — =
kDa @;‘L{
v M, . A SN N 150— =
AD #3220 B R R KR R BGTE R R 100— i z
BEHURIMIZEF 4651, Sy REBEDUR 1 T APP B e Jh 2

YIEY) AB TEN AN BT IR | T Fh 28 2T 4 45
TR R AL 1 U B 1 (Taw) TLRUB R,
A AD R 52 D o B 2 A4 B HL AT A7 A6 AR
KA EE T APP 503 U7 9 7T L S 5%
Tau 2 FIBERR fL 58 il S RE 53 9 M 22 TR A0 T 45 )
G570 PRI T APP A F AD BRI BLAT L
Br BB, T RAGE APP I AE [ B 78 6 T8 71
AD By &R HLE B9 PRAR B T X I, AR
FEHET AL 3 Bl APP ) AR A, I A B i WL 4K 3
Flt APP f) 58 A5 (R X APP 2 [ B9 4170 1 A TG 5
U, ¥R 2% APP S5 BRINAEZ WIS 2 o

APP Bl -4 U5 D) 380 i , 2 ok 3y 2 R O TR
ATVAPE A M AN R S F BE (sAPP) T 83 4

K3 APP Z& B 55 Ikik kfn E1 £ 4024
R A 2 o MR B 2 S
Fig.3 The effect of ED1 & SP deletion on APP
expression and secretion
PR 2H B 2 5 v ( C83 x4k 2 [ e TE A ML | ) o
S AEANNAR F Y C83 28 v /il B4k L VIR T
Ji% P3 KB APP i A £ F38 F BE (APP intracellu-
lar domain, AICD) , X1t FE#k 8 APP B9 AETE#)
PR Bt A0 L SR, APP AR AT LB B4y
WA RITE 1l m] v ) D 45+ 380 B (sAPPB)
PLK S A 25 5 1 99 S E LR 4 LA C99 K
B, C99 i Benl LIg v 0 Ms g4k ST EIE i 2 A+
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SRR AR A BELL K AICD'™ | APP X Ff %
A7 IR L AR T i Z2 A fd APP AT DL 4%
Z R RE S APP [ D RE w7 AR
PRIAE . PRI A 3@ i APP I RE 4 1A SMUT 5 A5 75
XFHfE APP BIEH A BLUIREFIAE AD i #l 24 p
[ INRE 2 T, ASHIT 58 H 57 A9 JLAf 40 M A2 780,
ATLAE R FRIK APP R RRE A, I H A S
W AT R IE 43 6, BRI AT L) 32 AT T APP Iy
ERITAE o

APP 1) Re -5 HE5F 2 UIAE G 7Rt Ko
W APP 254 DL RO I 25 #4380 BAR AR 2 T
REVEAT T RENITE . APP M ARE5 I 22 El
1 E2 WA 454 38 DL e 4 AAE BT 22 18] £ Kunitz
LRI (KPT) LA S BRIE 45 M3 ( AcD) 41 . El
LERIR S I R 455 4544 38 (heparan binding
subdomain, HBD) , HBD H. 45 1F |1, faf F 1 , BE % A
AT ST 4> T-4%, HBD 2543 5 4 K R 1 %
HAZ R E A 45 A ALY . HBD X g
ATLLS APP sCE JE MR R IA B (128 U8 11 (APLP
bl 1B B0 M5 4 A i e -2 N e -1 N YN
T APP 7E4R R M RIRaEVE ™" . WAh, A
WESE R B APP 1) EL 254 KT LA 9 26 4 KX 1
fEHERZ AT A s Beher 21 R B E1 X Iik
AT SRIEER 1456 . E1 S5/ 508 aT LUE A I
RINEE AL, 78 APP B i — R AR i 2 2 v & 45
FEAE  AE B2 25 R B 5 B A A A 2
A~ HBD, HoX T M %= & 1 2 45 (HSPG ) A 1K
FERN LA 6™, B2 5 HSPG (454wl LA
B4 APP 5 HAR S8 FE A2 A i 45 A RE
Dahms 21 58 5o 45 2 T Be ok B0 B2 45 Mg 3k m] LA
Vel Cd** pEs G0 s, 5 C 4545, 1T LS i
E2 S5 AR 2 . Mayer 2524 [ 53 — TR 5E &
BE2 g5 Ll 5 &R I as &
APP SERYINIE AL B2 S5k T LUUE R it Ak
RS GO, il SR 456 53 in APP
MIZE A b, T A R T APP 5 B Hi N+ 45
A RS, APP i faShSEHIR E1 T E2 fY
AR A T T — 2005, 5 E1 f1E2 45
A EERN RS T ERF T2 7,3
HAFMEAE S T5 E1 Ml E2 2583045 & 5 16
AD HEHEA AT, X S [a) @ T HE i AD B
JEIERE TS, AW LA E1 F E2 S5 55
FRAF R AR AT LME DB E1 F E2 254938042
2EUIRE R B AR A A9 OB, FE e bk
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[in] R r R 2 DR E H o

APP (58 R FIHE 632 % T APP | Jin T R4k
Py E 2 R S GG 1 APP, AR 1) AR
2 S APP EHFESI Y YENPTY 555
APP P45 RN T & A5 B4R ™ . 7E APP
t, H 1 ~ 18 SRR JE SP P41, APP {55 Ik
VERIRAE TS APP LR B , 4% APP RijiAE
P 16 2 PSR R, APP R AN R R 4 A T
P IR AL FIORE L AL 45 ) it 2 L A 40
G R TR . AT R BB R (5 SRS,
JAE APP T LI 7E 40 P 3  , E 2 G 1) 440 A
ARV A

ZE TR AW EE T 3 Ry A R A
T H /S 38 5 AR AR A0 i ik , 1 HLal i Western
blot B3iE T A R4 bk APP 28 [ 92215 K73 Wb o
FOHE Y 20 Mo bk 1T 72 APP IE 3 2 B2 Sh BEFITE AD
T H A T ERBE TS R A E T B
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