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Effect of the intracellular acidification on presenilin-1 expression in SH-SY5Y cells”
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Abstract: Objective To investigate the expression of PS1 when the pH descended in cells,and to explore the impact of varia-
tions of pH in cells on y-secretases. Methods The model that acidulated in cells was constructed,and the expression and activity of
PS1 was detected. The impact of variations of pH in cells on the expression and activity of PS1 was analyzed,and the relation of var-
iations of pH in cells with y-secretases was explored. Results Compared to normal control group and negative control group.the
expression and activity of PS1 of Na"-H" exchangerl gene-knock-on low group and acidulated substrate group were significantly
increased(P<Z0. 05). There was no obvious difference between Na™-H" exchangerl gene-knock-on low group and acidulated sub-
strate group. There was no significant difference between red to normal control group and negative control group. Conclusion The

decrease of pH in cells can lead to the rise of expression and activity of PS1. So we can come to a conclusion that the decrease of pH

in cells can result in the rise of activity of y-secretases.

Key words: Alzheimer disease;y-secretase;Presenilin 1;intracellular pH

Bi] R 9% 1 R 5 (alzheimer's disease, AD) J& — Fp DL E47 P
A2 T U8R I T BE R T A AL 1) v R A 22 R AR AT AR
P . T B B AR S TE R R T I A2 A R G X 8 B
B UEM 4R (amyloid protein 8, AR R A 77 4 1Y £F 4E BT TE
AR BE I B 2 2 35— R IVH AR Bk A, AR 2
H V€8 FE i 1A 2 1 (amyloid precursor protein, APP) 43 5l 3 1
B4y IR AN v-43 BB S AR B . At 25X B4 T i A 5T 1
PEBOE A AEXS v I B R 45 M S AR R — BRI . i
Aok — B pIF 5T 2 78 B & -1 (Presenilin 1, PS1) & yv-43 W il 7K
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0 3% B 0K B0 i T IR M A R T B A R R 9 L (ELAE G 1 0 S A
UEE A L/ o % R 7 kIR B - A 4 B Na™ -H ™ 3¢
#i% (Na -H" exchanger, NHE) %t [ 78 4 43 40 i P9 36 55 v &
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1.1 #5575 miRNA B¢ 5% Yy SH-SYSY 4ifiie A
SRR SH-SY5Y 4 (b [ B R R 288, R A 102019
FBS i & i DMEM §; % 2 (GIBCO) , #£ 37 C.5% CO, K%
NPT E SR . MR pAd-miR-NHEL #l pAd-miR-NC 4%
e AR AT % 5 SR o i B e 40, O NHEL 3% P il 41
(NHEL 40) Fi ] P 4 BE 41 (NC 41) . ¥ FHIE % 5 35 568 o045
IR SH-SYS5Y 4t 10° 4l 2 5 422 0 F 55 3 i b Mk 5
8096 ~90% fl & it 4 MOIL{H y 160 3 17 5% Y (41 ffd i) Jak e 58
FE 90 %5 £ AT R Ee AE MOTAED 4 o 45 49 19 W98 8 5 G 1 3 G
PO 0 85 35 He i — R LR A (HL 50 pL B EE A 2 950 ul
JE ML R TR IR IR R 37 C 5% CO, B 3R4
PR 1 h 5, PBS PR35 2 2 % i i XU B R 5 F 37 C
5%CO, BEFRM N B IR 24~48 h G4
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1.2 FRALANMIAN R 5, 3 5ol AN Ml A R IR M B 3R 2 %
2 fe 55 57 3k pH (A, LA pH {H 6. 8 Sy JEE, KK KA 0. 5 B
A5 AR pH ARSI 5, W FOIT 864 12 /D401
ZF 72 hodk 6 ASWF )R 0 FR DOFEY 10X 10" AN 2 A 9 R
T TAE 24 fLANMEAR b &0 BE A IR R AL 3 LR S
12 h HF 8 T 0. 25 %6 JBE 26 11 i 9 fb S BB A9 58 1 AL R 1
mL 4l R HEAT T B 3 AL E A, & 72 h 250
I BRI AN I AR K AR R AT A B L 2 A A il R R AT 8
7 240 i 1 A Al 2 43 AT B R ol A I A R I R M B SR k.
1.3 Zuffipy pH EWE 9 oo oK A o il 28, 1 1 = 8 22
B R i 2 6 XA L B R 5 mL, 4 5K pH
8 ARF 43591 4. 8.5.3.5.8.6.3.6.8.7.3,6 Hil 4
Hr 43 3 A Nigericine Fl BCECF ., ¥ i 43 %1 9 30 pmol/L i
0.25 pmol/L.BUE % SH-SYS5Y 4 s e i 5 4k » il 5 0p 4 i 2
T, PBS Uk 2 W, 43 B A R 4 i 5 1k R 48 . 37 C g
B 12 min, i FH 56 4 6 06 B 112 5% 490 nm/440 nm % 6 iR
JE LA (FIR) 3R 4 pH (M 4r v il 28 . 5 25 20 40 it e ity 3 £
1000 r/min# > 5 min, 3% L3 £ B LK Bk 1 %, BCECF/
AM/DMSO ¥ Bl 2 mg/mL fil A 3G 37 56,37 “CH & 41 iy
12 min, 1525643 6 0% B 130 3% 490 nm/440 nm %% J6 58 JE L
[ERiEE i i R N Y [ o S

1.4 ELISA Bi@ i/ fr i i i PST & 00 F n i i & LA
2XX10° A~ 4 %% B HEFD T RE FR M b, 43 I 85 5% 48 h, W BE AN i
FAY® PBS ¥ 2 3k, B 19 RIPA 2L 50 mmol/L, &) T 4
Jf . vk B 24E 30 min, K 2L 77 LA 14 000 r/min 8.0 5 min
AR EIE W 2R W T PST Y & 1 A ELISA 2050 & (RD) il
it T A AR G & T T AT B 3 AL

1.5 Western Blotting B4 55 1F F £a & #635 PS1 ) G B 40
H ¥ PBS ¥ 1 W In A T (9 RIPA Z4 £ . 1 F 41 H » 78 vk
24 30 min, 5 2RO U FIEW. B 20 pg/fl Ik
FF 10 % SDS-PAGE, G4l #f R EEPIAFL, Ik B )5 . % &
PVDF i |, 43 51 5 —$i bt PS1 B TR 444 (Bioworld Tech-
nology, USA) (1 : 800) , f i B-actin B g FEHi ik (34 = KA F]D
(125000 F 4 Cibk. —HHHAMR S AW HRP F7ic
BIER R Ig (B m RAHED (1 : 500 B F 1 h, i AE & 1
BCIP/NBT (2 K48 Al Yo 6 .,

1.6 Ziil2eab FrAfdE Ll s oK, BL SPSS17. 0 &
THRF AT G 0T, et O R R R R 07 22 40, 4 1)
Fe# PS1 ik R H ¢ B30, UL P<T0. 05 N & 5 H Hiil %
2 & ES

2.1 WEHEAMMAERMBRERERE 2 pHAE N 6.3 0
SH-SY5Y 4t AR W B , #2805 24 h P 55 3% 48 Jif 7 38 78 8 3
ANHTEER K 36 h FF i o 81 B AR T AT LU %% 3] G RE 4 it
HlTH G L 48~ 72 h 3 40 A i 4 5E iF— 2B O, Bl O  BR
THEELMIL. 4 pH N 6.8 5 5. 8 B F LAl ALY
EHEREE, T 72 h JFANRE A AR & Y 50% . 4 pH {H N
5.3 W, 4 B AP G BEAN A2 R A3 B L 12 h U 5% 48 Jif e Oy 2
HF g — 215, DL 0 450 4k T 188 SRS 1 S BE RIS Uk B S R
REN . 24 pH N 4. 8 .12 h WLESEE T 41 i 181 3R % &
AR B TE RS SR b ORI A T G WL LSS A
JL A= A B R R s SR pH D 6. 3,

2.2 iy pH ERAK Y SH-SYSY 41 g Bl gde vy fR 9% %
643G BE T A5 1) 2% i 490 nm/440 nm 58O 3R B LEH
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WA pH EHARAE ML W EL R T BN Y=0.464 1X+
4,088 7(r=0.94) , FE AR & 4140 JE A 490 nm/440 nm %6
BE A AE 09 5 B kS X N A A N pH (R D, IEH
SRR AN N pH {2 7. 2740, 02, 1 NHEL 41 1 & 16 %5 77
JLA AN pH (E 4 6. 62420, 02 1 6.9940. 02, 554
it . NHEL 4R Ak 5 35 JE 4L 40 o iy pH (5 9] B B
6% U8 WA TR o oy e ST o OF O B AR NC 2 40 i AH L 4 i pH
fHICH & 20,
*x1 EAHAEHA pH EHER

a5 YO AR AN pH E AL N pH {E
1 2 3 (TEs)

I % B2 7.29 7.26 7.25 7.2740.02

NC 41 7.22 7.28 7.23 7.24740.03

NHEI 4 6.62 6.60 6.64 6.62740.02"

T2 Ak B 77 Bk 4 7.02 6.98 6.98 6.99+0.02%

*:P<<0.05, 51E W X B4l b3 .

2.3 PSL&EWE  ARHE AT & R RO R OD fH 35
WARAE £ 1 B BIH TN Y=0.001X+0.419(r=0.87),
TEARPEAE S A9 OD B 78 8] U7 7 Bt E T R S 107 A R it e 38 (3
2). MEERRTATLIE g PS1 & 2 Z 41 pH (A5
WA < 1E 5 X BEZH R NC ZH M ) PST & & R A AR, NHEL 41
FER AL 5 57 4140 g P9 PS1 & 5 ¥ 0E 5 X 41 Fn NC 21 ]
B £ {0 NHEL 415 8 4k 55 5= 2 4140 g 4 PS1 & it A8 b 8
HI & 22 5+ (P>>0. 05) , IE# X% B4 5 NC 41 41 il 4 PS1 % & 748
LW ZF (P>0.05), &R FH,PSI & 5410 0K
pH {8 2 KM & & . SH-SY5Y 4 iy 4 pH (A K& AR 7T 156 fd 5%
PS1 A g
*2 ELISA il & HMMBEA PS1 EAREE

BUINAR A AP PS1 3 & (ng/ L) AN PSI
215 P
1 2 3 STt
IEH R 9.7 9.0 8.6 9.1+0.6
NC 41 7.7 6.7 8.9 7.8+1.1
NHE1 41 31.2 23.7 24.0 26,344, 2"
BRI FR LA 27.9 20.0 22.5 23.54+4.0%

L P<<0.05, 5IEH X M4 5 NC AL .

2.4 PSIfyFik  FFH PS1 858 B4R /T Western Blot-
ting K 45 AL AN Py PST 14 23k ml PBIAR X 4 F K 2R
60X10° /) PS1, FEFr Kz 4 20+, PS1 &R Al W B (& 1), /i
WAL A AR B . FTREHE T A B & IR 41 5%
VMR . 5 AL Py PS1 3% 3k 5 P 4140 AR A
TR B 225 IE W ANIR4LA NC 41 PS1 A B T B
225 (P>>0.05) ,NHE1 41 5Bk 55 5= F A 40 s N PS1 Rk &
JoW 22 5 (P>>0. 05) , &5 R B /R 5 ELISA £5 A0 —3. W&k
3,
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B1 PS1 By Western Blotting # il

*x3 Western Blotting # il & H4 M PS1 &8
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ik OD E

BEALATNE PS1 E H&RAH OD fH ¥ OD (i
20 5 _
1 2 (L)
TE % B4 0.5340.03 0.5540.02 0.5440.01
NC 4 0.5140.01 0.5840.03 0.5520. 05
NHE1 4 0.690.05 0.7140. 04 0.70=40.01"
PR Ak 3 7 e 4 0.67+0.03 0.68+0. 04 0.68+0.08"
*:P<C0. 05, HIE# % A1 b4k 5 NC 41 1h4% .
3 3 it

Rl A N 288 Ak A R R Bk T R AT e . B
EESRAVE] AD [ &AL B FREE RN AT E A
HAE K T8 LR 4 DU B (B XE AR U ok 22 7 A 1 ML 1
WIFAVERE . B-Ar BB v W EE RIS Y R R W R B AR
HWEWIER . MM TN 5 AD ol 2 50 Ai f 3R A i R
HOLAS B B O, T LUA SE TR 90 5 A AD il 22 50 40 i 3 1
JE T ANM I T A R0 AR P R Ak AR S A I T — A
R B SE 98 BT UE 52, 3 46 5 8 25 SR SR W, B 45 B A0 R 1Y
Wy B AR R B T 45 RS [ A 40 R T TR e AR A
40 3% B R AL . kS U AD Y Rl 20 20 i £ 40 PN BRAROIR S

AP pH R B e Y PR R AR E P 1 — TR AR . B AR Y
AN H BRI R AR A . R N A £ Y 2K AR a2 3 e S
A (A 2 8 T —p T (E B985 . pHAH B35 ) Bl 1 3 1 L3R
KRG XAEVEE A — A N pH (E 19 A8 46 AT fig
Xt APP % figt—y-43 W6 T 19 3y 6 7= AR 5% o, B 410 B Y pHL (B [
Al y-43 Wb 2 i APP AR AR IE MES 7 .

YorE - EE R ERAENNEOR K. X2 AB
FEAE T AR — AN W . PS {45 PSL Al PS2,PSL [Tz 4y A T
NI Ji 0 A1 JR 4280, PS2 TN 2 B R ik F Y0 WL B LR A
A GIVLN DR R (N E 7 N N v N A o N A B B O
b HALHE T PSL,MAHE X AD fE A Ky PS2. A A
el Z W98 @R PSL R]RE LSS T 09 43 W6 L A N SE
FBNT R BR A PST O3 R A /N B oy-4r W EE Y TG M R
80 %6, AR & i KR FEAL, PST A1 PS2 3 H XA il /N B e -
53 W il P 5 4 B0 L X Lk 3 R W] PSR v-4 W Bl K iR
APP 257501 K i PST & y-43 WAl 19 32 B4 AR 43 i B &
B EAGVE A O v 4 IS MR L . AR F 5T 5E S A ST 4
PRk 1) SH-SY5Y 4 M 784 ¥ 3F v 40 Il £ 2 4 PSI 78
Ft e pH AR FRAR (9 40 B v i) 2 ik B LT PR A5 G o L 3 T 43 A
ML pH (E8 165 v~ WG PRI DG & .

SRR R A A pH (EFERXT PST R 3K8 MG A —
SWVE . ARSI g R R, 5 IE % SH-SYSY 41 il A 1k,
NHE1 32 # i /) 40 At A1 R 1 B 3% 3% 385 77 19 40 3 19 i 2% o9
PSI & i ik R A W E W w0 NHED Rl iy NC 4
2 0 i LS P9 PST 9 e R R SRR 0 T B AR AL, 5 B 1Y
THRZIA AR R B .

AT G AR Y pH A R 1 20 B B 5 9 PST i B I
H SRS AN . DLW PST R T P 7E B2 0 40 1 b = B B T
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(R FEY 45 S AU 20 P p T (L AR R T - I A 95 P T o A
AD SEE RN -3 8 T I 3% PR R . PN -0 A T
THETE AD A B AT S HE MR B AR AT L BT LIV & v-0 i 1
A AN E KB T R AT RE R AR B A AD B — A~ K
PER R A

i LT ARSI S R — P ST AD W oy 0 WA Y I
PR E RS ARHZHRENZ —.
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