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Abstract

Objective: To explore the possible mechanism by which CLU regulates Tau and participates in the
pathogenesis of Alzheimer’s disease. Method: 1) A CLU expression level cell model was constructed
by transfecting human SH-SY5Y neural cells with lentivirus, and the expression levels of CLU and Tau
proteins in the cell model were tested using RT qPCR, Western blotting, and other methods. 2) Us-
ing QPCR technology to verify the interference and overexpression of CLU at the transcriptional
level, as well as the impact of CLU interference and overexpression on Tau. Result: 1) Using CLU
plasmid transfection into SH-SY5Y cells and cDNA from normal SH-SY5Y cells as templates, the ex-
pression level of Tau in CLU overexpression model cells was significantly higher than that in the
normal group detected by RT qPCR. 2) It was found that overexpression of CLU can also cause an
increase in Tau expression, while interference from CLU can also lead to a decrease in Tau expres-
sion. Conclusion: By transfecting and overexpressing the CLU plasmid, the diffusion of Tau protein
is regulated, leading to the occurrence of Alzheimer’s disease.
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1. 5]

Bl IR K 5 BRJP (Alzheimer’s disease, AD)& i UL E RS PERN, 2R ILRAL, IWiIE
HHFIEH A AD ST 5000 J3 N, FE AD B#FHL) 900 £ 7N [1]. ZRAELRE R, B0 0T
PERGICAZER R . INEIThRE T BEFIAT N8 [2]. AD 15 205 BRARAE 1 20 Jif £ 4 g 45 R 48 58 P PR
B, I JLHEZ T AD 43 R4 5G4 T (Genome wide association studies, GWAS) &I T — L&k ApoE LAk
55 SAD MIDCHEH, Hrhl5 AD MR % VI ZE 43 CLU (Clusterin) [3]. AT AT HRF 7045 -5 [ b srn
RANBEF K GWAS W RIRIE—EL, JREHE | 2384608 CLU 151113600 /& AD kMR 2 —, H
CLU Ef&unfif 25 AD BIRIRHLEI MG, KA R ER CLU W25 AD Mk mdLS], BAA B
] =

2. HREH*E
2.1. SCIGHH}

pCDH-CMV-MCS-EF1-GFP-Puro ¢cDNA Cloning and Expression Vector (VT8070, YouBio), SH-SYS5Y
NG REGH 0 SR (g R RS An M), 1200 LA B T RI(REB, GAG, VSV-G), EfREEEGH 2 x Pfu
PCR MasterMix (TIANGEN, KP201-02), FastDigest Xbal (Thermo Fisher Scientific, FD0684), FastDigest
BamHI (Thermo Fisher Scientific, FD0054), T4 DNA %E#:/#(TIANGEN, RT406), DHS5a J&52 74 K H
(TIANGEN, CB101), Tau i ik iUk g AR (M PG K BHE VAR A IR A 7] EX-Z2846-M98), [ _FFEZZ
W, BraKe

il
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22. SEWAHE

2.2.1. CLU ¥ REL

1) CLU S REFLET Y5

FIH Primer 6.0 FAFB T WIXT AT, FEAESE 505 Wi m AR 5 PR UIAT i DA 5 HH SR 3
IRER(WLEE 1), PCR 519 2 & .

Table 1. PCR primers sequence of CLU gene
# 1. #& CLU PCR 3|43

#—% PCR 5|4

CLU-cloneF GCGTGAGTCATGCAGGTTTG
CLU-cloneR AAGAGGACCCTCCAAGCGAT
% % PCR 5|4
CLU-cloneF CTAGTCTAGAATGATGAAGACTCTGCTGCTGTTT
CLU-cloneR CGGGATCCTCACTCCTCCCGGTGCTTTT
2) CLU ERH 7 k&

H I F BER/NZ) 1370 bp, F-ATAT LA BIFE 1000~1500 bp [BIFEAE H 46, oI, B3RENH
FIgA DI IEIG, - [FISOR] A TIANGEN (B ik DNA [RSGR 7R Stk 47

3) EHRKNEZ RN

Ok CLU I A BRI KA A & 4 100 pg/mL (R H LB PR b, bk, A%
AL R .

4) CLU &R& B PCR A

CLU o 21 5 KL IF 8 R VKA I 55 PCR AT 255, AT LAE 2, S ki H 571, HER
TR A AT BEAEAE T, B41 CLU 2234 FRE 1000~1500 bp 18] B T H 464, X5 CLU 3£H 1350
bp WAL B AT, 4550 R i T o

5) 18R & BRI

CLU i RIEHMAENTHIE — AN RAS, (HEA 50751, (A I 5 F At 5256 = v B 1Y)
CLU J7 41 Fo st J R 05 28K 4y SR 06 = v e 45 AR [R] o 5 886 5 ME B K ) CLU ¢DNA [T 41 EEXT, 100%
FHAF o

6) RN E

XA 58 RS B AT P, R A SR i R0 R IR0 35 2 AT A LB AR R, 7R
293T 4 b %o 60,25t AR 1805 23 UKL EAT LR FE I e, i R SR OB B & 7L, o B BE P4 i
HH, RAEARIHE, RIE CLU J s8R I SR80 2500 B K208 5~10 x 10° TU/mL G A, B8 2
Ja SR IGER

7) BRBFN K CLU ZER T RIEBRKLE

P35 H ) LV-CLU 411895 5 L MOI = 1.0 75 JE5E% (1050 Bh R 20 il 41 i 2 2 I8 21 60%~70%F1)
SHS5Y-5Y 4Hfi, [AIBREKG LV-ORF3 HAMEHEEN SHSY-5Y 40 At i, 37°CH5% 72 h i,
HEAT 4H PRAE St R USCEE RTINS CLU 1) Qper Rl &5 5, AT WS 55 F 09 CLU BRI 7EHER I 1) SHSY-5Y 48
M eIt Rk, w7 LA e 2R 5 .
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2.2.2. CLU FitiEFREE L

1) CLU TIAEEHIE %

FH siCLU-F 1 pL, siCLU-R 1 pL, 10 x T4 Ligation buffer 1 pL, ddH,O 7 uL [{J{& %, 37°C 30 min, 95°C
5 min ZEME & 5 25°C , B KIEBOWEEIRAT » H HLAIFH Ecorl.BamHI 1) 1] i ki pSIH1-H1-copGFP-T2A-Puro
(W7 2).

Table 2. Interference and negative control sequence of CLU gene

% 2. CLU 2EM TS T X RFF

CLU T# 771

siCLU-F  GATCCGACAGACGGTCTCAGACAATCTTCCTGTCAGAATTGTCTGAGACCGTCTGGTCTTTTTG
SiCLU-R AATTCAAAAAGACCAGACGGTCTCAGACAATTCTGACAGGAAGATTGTCTGAGACCGTCTGGTC
) G
T SO B 51

siNC-F GATCCTTCTCCGAACGTGTCACGTGTGAAGCAGATGACGTGACACGTTCGGAGAATTTTTG

siNC-R AATTCAAAAATTCTCCGAACGTGTCACGTTCTGACAGGAAGACGTGACACGTTCGGAGAAG

2) CLU &R E TIN5 = FORLE 3 4L

CLFEAG CLU FHRL I K AT IR AT &4 100 pg/mL FZFI LB PR b, MO, Rk
R -

3) R EERIA TR

Ha D0 R A3 R AN B P 1) 5 AT K i) CLU 307 SI3EAT Eexs, RIS CLU HHL41 100%
ULhS, 2] CLU +PUadkill .

4) IR E

XL SE B B AT R L RE , A B2 R I3 RIK S T I8 25 70 T HEAT 15 LU BB EE R RE , £E
293T 4 L3 (e th (8 B RO AT S P A5, R R ax (i B H G P AL, B B AR B P4
HBH, HEARTIE, T CLU M &AM RisEm KL 5~10 x 10° TU/mL JEEI, A2 5 2850 %

R

5) Tau I 3RIEFRLE 2 BRI %40

AL Tau 1K BRI R FF ST &6 100 pg/mL IS LB “PA b, oK HiEs, %
AL o

6) Tau T3RIE TR

F M B3 B4R AN BAE T 515 Tau (1) CDS FAEATHORT, RIE —MRIERAE, %1 H CCG R
RN CCA, {HILRAZ N [F LRAS, HRFmME] TAU EAHIRIE, Am IR, Tau dRIEEAEN T
B, Bl JSORL R 51 3

> tauzhili(1)_1810102993Z.seq.Contigl .

2.3. WFHRIX CLU FALLAE tau FIXAIF D

2.3.1. FEFKFERME
FIFH QPCR 5 ARFEH F/KFIRAE CLU TR AId 5%, PLA CLU T AL iE J5 %t Tau fFE0H,
BATRYL CLU i Rk [FR £ 5] #2 Tau FRA RIS, M CLU (TR 2 51#2 Tau RiL &K,
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JAA 4

2.3.2. EEKFERNE

FIFH Western Blotting 3 ARLE#E 5K FIAE CLU (T AL %k, LU CLU Tt %95 5% Tau
FIsE, AR CLU 1id Rk RN 2 5] #2 Tau FEE I E, M CLU [TIFE £5]# Tau #ik&E
FA B AT

3. ZHEFESR

N F SPSS22.0 73 R AFiEAT 70 A, THEBURRE A R U5 A 96 Hedi K mean = S, PIFEACK T T fa
Z ) LBl LN 3R T Z2(ANOVAY L, P < 0.05 AN A Siit 5 .

4. R

1) BRI CLU FE X E TR A 2 B ik, JBid RT-PCR A SDS-PAG i Bk A, 45 52 2% 0
2B FRLEAATE B 46, HEBR 2 FURIEA AT REAF/E R T4, F4 CLU i RIEFKLAE 1000~1500 bp [A] H
LT BT, 5 CLU ZEK 1350 bp B BEARST, 45 BRI R &I 1).

Marker 1 2 3 4

5000bp

1500bp
1000bp

Figure 1. 1, 2 represent PCR detection of CLU genes in recombinant plasmids and empty vector plasmids, while 3 and 4
represent electrophoresis detection of recombinant plasmids and empty vector plasmids, respectively

El 1.1, 2 AR BIAEERRMTEAFRA CLU EER) PCR &M, 3. 4 535 A E4H BUR AN ZS 504 B Y B kA )

2) ¥ CLU ik 4% SH-SYSY 4iffirh 2 IEH SH-SYSY AR cDNA AR, 347 RT-qPCR A&l
Tau £ CLU i F XA R4 i v 08 B W) v T I 2.4 2).

4 -

The expression of Tau

Figure 2. RT-PCR detection of Tau in neural cells of normal group and CLU high expression group
& 2. Tau EIEHES CLU SFRIAAHZ M) RT-PCR #7
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3) PR A BORLI I e (P LK 3)

20 30 40 0 60 70 80 90 100
GATCCGCGCATGACTTTGACTGGAATTCTTCCTGTCAGAAATTCCAGT CAAAGTCATGCGCTTTTTGAATTCTTCGATTCTGCTI

R

Figure 3. CLU interference plasmid sequencing peak diagram

3. CLU FHt Bkl F g

4) FIF QPCR HARTEH: F/KFIHIE CLU BT RIL, P& CLU FHAid RIEfGXT Tau 1152
M, FRATEI CLU Bl Rk Rl 22 51 #8 Tau FRIAEMH &, M CLU FIFHEFEE 2 5182 Tau ik 2
B 4. K 5).

50 -

[ Clu
B Tau

45

40 |

Normalized mRNA level
w
W
\\l

—
T

Control p-Clu

Figure 4. QPCR detection of genes CLU and Tau
4. EF CLU & Tau #J QPCR 4l

P clu
[ et

—
T

Normalized mRNA levels

Control p-Si-Clu

Figure 5. QPCR detection of genes CLU and Tau
5. #&E CLU & Tau K QPCR #&:7
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5) I Western-blotting i RAEHE R /KFIGAE CLU (T3 FRiL, PN CLU T R IA 5%}
Tau FI52I, FATRIL CLU Hid FIAFI 252 Tau RIEEE S, 1 CLU MTHLHE 2542 Tau £
R 6. B 7).

control nc over-expression

Clu

Tou |

Figure 6. WB detection of CLU and Tau
B 6. CLU & Tau # WB #&7

i

control nc interfering

Clu

Tau

|-

Figure 7. WB detection of CLU and Tau
& 7. CLU & Tau 9 WB &

5. g

47 CLU (Clusterin)s& —FAELE T NG RARME I ECH T AR OGE H, CLU JE RN T A28
Jethfk 8p21-12, AHE 9 NIMNET, Halid 449 NEIERRA M 2 INEE[4], CLU 5 ZMAHIIGE: JEHR
R RIERG. RPN, MR T A, AR N EER 5], Hoko SR R 45
FHOG. CLU & —MRs b e e, B0 TR Thee, i A ss — KBS, e 2 oo f 2 TR 4 i o 6,
5 APOE HARUIKIThRE, 25 Ap HITE%RZE6] [7]. CLU HEEEH— AN SARKNE1ERM,
A CLU 7E VA5 UL3h & F 4 B 28 7 T8 BG W AEVEI[8]. tb4h, CLU mIRBEE S5 4R FR e &
F45 A, NIMAT R SR faetE. XHoR CLU mRES 51T Tau &AM KER NS5 AD KRR
B

AR E N AMIFAIESE CLU 225 AD BRI . EAMEE R ER: CLU fERA L b & ERiE, Tt
HAE AD i NI S AR J2 5 1 (9],  HAS IER W AR L CLU mRNA 7KFF1 Clusterin £ AD 3
HE[10].

IR E NN AR CLU 285155 AD IR A, BRI ZIRIEE, AR
B CLU Jiikids 4% SH-SYSY #iJfarh J2 1EH SH-SYSY 40Mi0 ) cDNA NAEAR, #E4T RT-qgPCR ¥l Tau 7E
CLU I RIAEMMMpHREZPE® TIEFA, L CLU 25 AD kR4, #—5FH QPCR HiATE
S KCPIRAE CIU R Rk, DL CIU FHEAE RIA 5% Tau HI52M, FATRIL CIU 1R F
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i 2251 Tau FIA RN &, 1 CIU KFHLE 251 #2 Tau RIAE R FFK, HAEREKF, FATKH Clu
(i RIA [F] I 22 51k Tau ik ERIE R, 1M CIU B TP AR 2 5] #E Tau A 2P FEIC, TR FEOER #
ZTUEE TR, AT REREAG: BEE M AT R E >, Mg QS WD IEF A Dhe
FEAREL I 2, R BCAD kA 741, AD J& T 1A% AR 5E R 2R (1) 3L R4 FH oI B8 A i AR A JE R [ 117 [12],
RGBS 7 A A S M S AN ) B i RS DR 3R, I8 A DR 3R 2 ) B K B R T R S S P . AR
BEAAA MR s, b Th MG N EZRHE, 38 TG Rk BE D) B 55 BB A 58 Bz
R B DB . R R R A AR AR AETE T S A IR RS SR T AR i R A
A 7 A B B A5 vl el i R B 5 R % R 5 kB RE, 25 AD W6, 4,
OIRRIZRAWAE AD PRI R — B . A% CIU & A4l MY Fusii e, FHHEAIESE T CIU
H A @ megalin/gp330 52N SFAML 2 (BP0 (Fisn[13], #EmT, N Tau 25 #44 K& Tau HA
B A0 R 28 ClU 8 A $E megalin/gp330 524451 . megalin/gp330, X ARE R 4
AR A 2 (Low-density lipoprotein receptor-related protein 2, LRP2), f&— L EIAZIARIIREH, Al
045 Clusterin fENEZ IR R AL G, RN RERG] - X EPFFTIESS, megalin 5 AD fA7ERME[14] [15]
[16]: Z U5t W] megalin AIVE Y — PG IE RS2, 340 MR P i it A M E L, 25 40 e
VIR MHA2[17], B, CLU WAL AL megalin 32 AA4F I T-AMEPE Tau 8 A AREASPZTTRA - 8
KRN A CLU FERIFIA Y, FEAR B ARSI CLU ZE KA 45 Tau 5 B 38 730 AD KA.
HEINT CLU RIARIMZ =4 418 t; 1592 megalin/gp330 2R R IE RS K AMER; 8 & Tau HH

P RYEREMRL; TR CLU FRiA3E 2 2 13 A 4% Tau 7E#028 70 AR BB EL S BUR A Tau HE
s, MIMFE AD WK, 752t — PR FUESE, AMUAE B AR R AEARIE, FRdE—DAEIR PR A L
AR HEATUESE, WRERERA AD I8 KB R ITHE AL

6. &5ig

Bk CLU Rk g foad ik, S Tau EAEEES 5, M 51 ER R BRI 1 R A .
E&InE
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