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Abstract The interaction between amyloid B peptide (AB) and cell membrane is likely to be an
important risk factor for Alzheimer’ s disease ( AD). The application and update of model membrane
research methods in this field have continued up to now. However, there are still some problems to be
solved, such as the differences between the aggregation of A after insertion and the fusion of AR into the
aggregation of liposome membrane, and the time of formation of microchannels after AR insertion and the
relationship with phospholipid composition, etc. In this paper, we attempt to resolve these two problems.
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Meanwhile, we systematically summarize the common and updated research methods of model
membranes. These methods include monolayer insertion and preparation of electron microscopic samples,
improvement of preparation methods of liposomes, Western blot detection of AB42 on liposome
membranes after high salt and acid cleaning, and ANTS-DPX study of liposome leakage. The results
showed that (1) there were differences in aggregation of AB42 monomers and liposome membranes in
extracellular and intramembranous media, and AB42 monomers were more likely to aggregate into fibre
after insertion, while the fused AB42 showed oligomer form; (2) Sepharose CL-4B column filtration was
more uniform than that of liposomes prepared by micro-extruder; (3) the formation of microchannels on
liposomes is likely to be a slow process and is related to the types of phospholipids in liposomes. These
methods provide a practical application to study the interaction between AB42 and cell membrane, and
also provide a reference for the interaction between other membrane proteins and cell membrane. The
results help further understanding the metabolic process of B-amyloid protein. However, the process of

microchannels formation and clear conformation of B-amyloid protein on model membrane remain to be

5535 %

clarified.
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S AR SRR M R B AH EAE A FE AN T 2
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YERR? eh A3 380 )z B T A58 I — A 45 i i 1 2
IR J2 10 i A EE , ARIE DT 5T H 1Y, X 2t
FEOTIE o 20 B B R B B R
TG AR A AT AR i Y B2 B Y B
FE1 200 AR IR R B A 8 B R A B AT 0 5 AR R A
TSR LA AR 21 2k 18 HL 0T 2 1l 2 1k 2 SR AR5 AR
505 ST A R B A A R R AR T A A
JIr LAREAC RS 240 My B AT A 98 i A B AR W IR . (1)
XSGR ZAERIN AT B E AR LA T i 5 (2)
BT LA AR B — BB W53 % PR RIS | B T
S B A A AT DAAE ), AT BE R BRI B AR S5 R 22 2
JH A B B LR R BRI AIL AR 5 (3) AT RO A7
HAB R Z, CHZR B AZ AR T4, B T )2 B
FAA R )z Hefil 26 O R4S RGeS 4G [
2N 3G SR Y T

BAR AR SR BEAEH C &t 7 T K
W AT AE— L [nl AT R ff i, SERTHRIERY AR
AT LA ACBRLZ P, I HA] RE AR I B R R R Y
FERTALLES 38 18 B R 5T, AR kAl 2 R
JE RSB R A H AR RT RE TR A S T B R A
HIX P35 Z 18] A] BEAAAE 22 5 , A SCRXT I 7 TR



5512

AV B AR B IS0 VAT B Y€K RE SR -5 240 M 1) AR LA P o A T 5 et 1411

SERTA RIS R, AB40 5 A5 T A L 95 & A5 2L
FAPI R RIS e B Y R
N, B TR Y AR — AR R Y A
AHEIN Ky, AB42 7T LATEE N IE LB i 18, {2
AB40 HIARE™ . PRIt , AR SCHF BAIE 9/ 43 T il
Ui A AL R, DA S e ) ARE T B B R, I AT,
Sepharose CL-4B 1 it if 8% i J2% il 5 fig o 44 I 3 L
SR BLAY T v S S A SRR 2 ) 2 0
P A R 5 v Z 1A 22 SRS B LU A, I Sepi o
SRR IT A BT AT AB42 5 20 it AT FH AL
il Y AR

1 MRS

L1 #F#

AB42 WY rPeptide 2] (3£H),1,1,1,3,3,3-
hexafluoro-2-propanol  ( HFIP ), Dimethylsulfoxide
(DMSO) , Thioflavin T( ThT) ¥JI4 [ Sigma 2\ ) ( £
), #2215 1 I8 ( Ganglioside, GM1) , 1, 2-dioleoyl-
sn-glycero-3-phosphocholine  ( DOPC ), #§ #% A5
(Sphingomyelin) , IH[& [ ( Cholesterol ) , 1,2-dipalmitoyl-
sn-glycero-3-phosphatidylcholine semisynthetic ( DPPC) ,
SEWEIRYIIG B Avanti Polar Lipids 23] (€ H) . W
NEYIR S5/ W BE (75725, vol %) IfEM 1 mg/
mL /¥ W, A5 7 AL L S8 POPC/SM/Chol/GMI
(32:32:31:5, FE/R )0 BUUR B 50 B i A
4G8 L} HRP £41/NE 1gG W4 H Invitrogen 2\ H]
(3EH) , Western EJilifb22 % 0% HRP JIEY) ECL A0t
WA H Millipore 23 7] (£ EH) . 2¢ 96615 1L Perkin
Elmer W) H 4% 22 & (% %5 PELSSS, L H),
Tecnai™ % 1 L F B B8 AL 5 G20 (FEI A A, fof
EYB
1.2 AP42 BEREIE

AR42 (R AL AL BE . AR B AT C 2 RaE 1 5
BAEBEN T EEAIRAT 1 mg AR42 R0
WA 222 wL HFIP ffi AB42 ¥ 1 mmol/L,
JA HFIP J5 , B 5EIE# R 2 min, 7 AB42 841
it BT REIR b 4°CABRE R, IR 5 AB42
PEAT HL DK FE S LB AT I Ik B B BRHE S | 702
B/NVE TERA N TR BT -80°C UkAH A H

AB42 SR BT R BORE A AB42 SRR
EE 10 min, DA 15 000xg B 10 mln,{ié*gﬁ’ﬂjﬂ/‘]
AB BV MULTE, FUKE, ¥ FIF B O,
BRI Fig.3(A) B, b mdh Remavk
B W A : 1 mol/L NaCl, 20 mmol/L NaH,PO,,

pH 2.0,
1.3 HEjkF0 Western E[J Tk
1.3.1 ¥k 49% Tris-tricine ¥ 45 ¢ M 16. 5% 1y
Tris-tricine 73 &5 B, 4301 AB42 i AR A B J5 /i
G NR BT S PIRES . AB42 HLIKAFE AR ] 5x EAE
AL B, S mL Sx EAEZE MR /721,25 mL 1
mol/L Tris-HCI, pH6. 8,0.5 g SDS, 10 mg IR I %,
2.5 mL H#,250 pL 2-Fikk OB, 4K 58 i,
ERE S mL), FAERT, el R A E T 90°C KB
JIF 5 min, FEANUKIE FAE 10 ng, 7E 40 V R E LR
K 15~20 min, 8 (A FARICH IR 5 55, H B R 1 2]
TEEFLH 60 V., 51T i M 1P R BRI, K2
% 3.5h,
1.3.2 Western ¥Pi% 55 B4 FR S F15 4 Bio-
Rad Trans-Blot SD Semi-Dry Transfer Cell 170-3940
(BioRad, Hercules, CA, USA) . %% Il 2% wh % ( 100
mL: 0.58 g Tris-HCl, pHS. 3, 0.29 g H %% ,40 mL
P, 60 mL M AiK), FRAMF HE N 3 mA/
em’, G 40 min, BT AR42 BT LR 2 R
TN B (PVDF L fL42 0.45 pm) , ¥ PVDF
R 5% 7F ML A (BSA) & H, BSA SR H]
TBS 2% w1 ¥ (10 mmol/L Tris-HCL, pH 7.4, 140
mmol/L NaCl) ¥ f# , I A 0. 5% 20 (in At i
() TBS #X TTBS) . B HE A —$t 468, 4 FH i
T 5% BSA 9 TTBS 2% vl , &R EE R 1:5 000 Fi
B, 4°CHBHEE 7, ) TTBS PRI 5 minx3 ¥, AL
FPi/NE 1gG(1:10 000 F5HBE) FEEIR FHFE 1 h,
SRJG , H TTBS Mk 5 minx3 YK, PVDF JEE TA%
3 20 1Y TBS Hh A7, 32K ] HRP IK# ECL A0
WA T R
1.4 BERKH&
1.4.1 #HAFHEB X KA Avanti Polar Lipids
(USA) A HEI A= 72 19 Avanti S50 s #5% 3547 4 7 o
801 mg BERRVE TR/ P EE =3 LI IE R 8
BN 1 mg/mL, BU1 mL B A5V R A AR
Wt FREAS T 2 h, BERRZE I (PBS, pHT7. 4,1
mL) i, I TEBE IS A AR B T S R E 0.5 h, i
RS 15 s, R AKIE-WA-KIE- WA K-
17 R SRR 10 K, TEBEREAHASIRE | P8 e
I B AHERE 20 WA H . BRAEHC L POPC/SM/
Chol/GM1 (32:32:31:5, EE/R ) o220
1.4.2 Sepharose CL-4B #3:3d EvE 5 g o 1A il
Il mg BERRE T 05/ W BE =3 109%Fh,
IR EE N 1 mg/mL, B 1 mL #EAREHCR A S
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TR, FEEZS T4 2 he W TR B IR A T 1
mL 110 mmol/L OG Z& i, B ki 20 K, Fifi
J&i ,fi ] Sepharose cl-4b A #E47 R ~FHEBR (435 1E BL,
g B, i kR FEE E O R O % 8h % (GE
Healthcare ) 7£ 5. 5 mL AP IH 7T #ERIAFN 5 mL,
ZZ P V (20 mmol/L HEPES, pH7. 4,90 mmol/L
NaCl) F- i, H PBS ZZ#h ¥ LA 0.2 mL « min™ Ji
Ve

1.5 iFE 8 B R 9 # ( transmission electron
microscopy , TEM )

TG S A 300 H 4 P (542 3. 05 mm,
JERE 18 um, I H Electron Microscopy Sciences 2\ F
(EHE, = IECWIN, SR IR R ), 9 b 3% Sk
JEE, HF2 WL (9 AB42 RN AT/ SR 7K A B Bk
B K5 95 1 ming BB FOKUERIS , FH 1% B 85 1R
XTI IEHEAT 1 min S Y%, WU 2 AW, XU Bk
B, T ESHF RS, (1 Tecnai™ G20 &4
MR TR A . I L Rl 200 TR

Y UR FLBE AR T AR RE S AR - £ 8E Quantifoil 1.2/
1.3,300 H M AE 2 AR FE i, SEZKAER 14 mA
90 s, W' Vitrobot PR R INEE Ry 100% , i
JER 4C , FRAERFRE ST, I 3 L BR BT (1
mg/mL) ,T’fu&jjﬂfl O,%?&Hﬂ‘ﬁﬂﬁﬂ 2.5 s BAAE Tl
R URMESY . BRIR B FR R 294 3 000 E-/Nm2,
EUETE 50 000 K AFECA 1.0 ~3.5 pm KEET
E{SEE28
1.6 ThT 5347 Ap42 F 44k

ThT 385 4 1 T4 00 0E #9482 1) 2F 4k 1k 72
JEP O HARBIRANR FREUK AR ThT, 8 4
IR 50 mm R EE 5 04 U/ INVE . 7E-20°C 5%
TR ORAE (— M ARAER R 1 AN ) Rl
FHRT B AP =200 1 h BG, IR B ThT fif
WA MBI 5H AR A Bt, TBS (50 mmol/L Tris-
HC1,100 mmol/L NaCl, pH7. 4) 2 i 1, ThT 4%
L FE N 10 pmol/L, LS-55 Y61 /X ( Perkinelemer,
EE) FH TR ThT 98GR AL, 430 AR T BUEF 4 1Y
1 R 1 pmol/L AR JIKIEZEREFE R F7, Gl
MM . Ex440 nm B24% 10 nm Al Em490 nm Bk %4%
10 nm, FFEEREI 10 h, g5kl i2e Mg, R
2053 3 I
1.7 BAZRIERFES T AB42 HHEE

ARSI % F2 BN AR 2 S B e R AR Y
PR RGO R, s 28t B BR A moks
TR I&As RIETHALIC SR 2 E  TCP R FE MR (30 A K

BRI RS e 2l 3R VU IR S T I 1 A 5
M, SHEEE T LB R AR B2
BRI b, 3 A 45 — NS ) DU 70 0 T 4
o FAJI S 0 S AR E 9 Oy I AT, AR
AT A 2R IR (Kibron 22 W), 25 22) 1l
FOMA 3 mL [ TBS i (10 mmol/L Tris-HCI,
pH 7.4,140 mmol/L NaCl) , Jf7£ % i ff 5 5 20 )2
i, P 1000 s, Fr NG b U0 A s ks R
JE BRI B — R () 38 B2 IR ] L
] 37 AH H ALK BE SR 600 nmol/L AB42,5 000 s
Jo B B TR R, ISR RS S0 IR 4
1£23.5+0.5C,
1.8 fEB it e

ANTS ( 8-aminonaphtalene-1, 3, 6-trisulfonic
acid)-DPX (N, N’ -p-xylene-bis-pyridinium bromide )
G 2> B, J7 ¥ R SR i E B R R B AR
HECT K 1S mg BEREA AR TSR EE(3:1) B
Rawh, W, R T ERAILER, JFHE
HAETH S8 h, A1 mL &4 12.5 mmol/L HY
ANTS ( Eugene A A, 32 &) .20 mmol/L NaCl #1 5
mmol/L HEPES Z& il , ¥ i3 L 1448 4 i Jo
TSR, VR VR UR 7 10 IR, R LAk h
BEIE W RE ) 10 wmol /L, 8 it SR ik R T JBE (LA 1
pm ) SIS AESEIE O T A A W . (8] Sephadex
G-75( Pharmacia /A7), Sweden ) | #E, BF I8 1A 5 K
EHREMY ANTS 438 R 100 mmol/L NaCl/5 mmol/
L Hepes, pH 7.4 2 ol V-, /1A 45 mmol/L
DPX, SRS Perkinelemer LS 55 % Y {SUAG I 9 't i
TE,EX 355 nm, Em 520 nm,ﬁ%ﬁ%i@ﬂﬂ Som, &FH
ANTS ) LUV 015 DPX Y hepes 2% i, £
L Pk LIRS IRAREN IR PR TR A G vh
W PR 455 100 wmol/L &G Mk BE , AR42 &
WM 1 wmol/L,

2 #R

2.1 BEREESITASS AP iEIR R AR A Ap42
RE£ER

h TSN AB42 AR K A AR N AB42 17
R ARSCR T ARA2 X B S A S, R L AB42
SRR, 45 R0 Fig. 1 i, SR AB42
AR 270 )l i B2 5, JFL G SR A7 BB A Fig. 1
(A)F1(B) Fi7n , AB42 (Il FHAd R 5 AB40 AHALL,
M AB42 (4 I RE ) 5 BENE 2K A AR C R,
AB42 (AR AR AE ] 5 52 B IR S BB S A A B 421
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FHICAE, J0 R B E Sk FR 3E A Ay B . A Fig. 1
(B) AT LAE H K B AR R A SR T Wi A, i £ Fl A
A&t 22 5 iR ( phosphatidylserine , PS) f% Il S 4 i
KFHPEH 17 B9 ( phosphocholine , PC) |, X 7E G A E
BRIE 2 R ABA2 MBI EE 11 5 PR 2 I IR
A AT BRI ARG Sk B3k AT ) 1)
Jig , A I 4B RE 78k 5% , DSPC> DPPC>
DMPC, AR42 Xf T 18 /Mt 24 1 DSPC HA7 i
SRIGIEIEAE J7, m, =45 mN/m, 10 AR42 Xt 14 Mk
JF 1 DMPC ffi B fE Sy 555, H m, =28 mN/m,,

Ege S5 XT AB42 419 0hmic, IFR 2O
BT S AR S 0 . 25 R o |, 1 B RE ) 5 K
AB T EHE IR I BT e (U X
AB MR EEAT M H RBEHEATAE I, o T H MK
AB42 FEHLZ R L IAT R, A SCR FH 3 i L T S f
BELEE AB42 SRR HEATRLA 1B E B, DL BB R
S AR42 T ABERR L Z S A . AR A it
RGN Fig.1(C) Frn, 1 B 2 BB R Ae e I, F i 4k
T AR 23 UG T AB42 4 A DPPC [ L JZ I, K
AB42-DPPC Efg Al A M B2 R b, FL B LB 45
W Fig. 1(D) firzs, 78 AR42 i lEE Firb, AB42 B2 4
TS 25 4, TRl & FE A, AB42 TEERZ
PIIE B G ASE ) — 1) B SR A 3k S B SR A sl 1/ 3k 2 5
IR FSIEE 0k ST Bz R il K
2.2 FRRRMHI& 7 ik R nis

BRI — 4380, B2 2R ER A AR42
THRR AR E LB AR A ) ] £ TR A TR
SR AR I 2 (B A R e R
Srueik, SeRT SIS o B0 R AR ] A R
& Avanti Polar Lipids /A & IR B AR B i 2%, I
Be H SRR R A (FLAR R/ 0.03~1 pm) , AR
J DPPC B, IR FH Rk R R (£L42 = 0.2 pum)
HEATH A . BRI TGS SR R BEULSE , 455
Fig.2(A) Fll Fig.2 (B) s, HAK/N A —, HAH
H AR RNRER TR AR SIENRRYAH AR, 18/
BT # O AR G, TRV TP A 5% 1Y
DMSO XJ i A 47 3R A, IR FH 4 e B AR X FL B
FESRPEATAL B 45 A0 Fig.2 (C) A Fig.2(D) Fi/R,
DMSO el T 0B 22 8] i AH BSR4 H R P R,
RUARR /NI — VR R B AL S A Fig. 2 (E) &
N EERL R 2R ARG | AR, R /MBS —
R, A SCR H Sepharose CL-4B 15 318 1) 7 2 ) &
BRI, XA i A Bl A o v o R o
2 R B R S R B AR T ISR, 45 R n

Fig.2(F) i IR A — o3k, A Z 20545
¥, XV, Sepharose CL-4B 3% i Ji {4 1% 35 1<
BT AR, S —PPEAR A S RN 8 s
2.3 PERMKERIRSHTHEER AP42 REANER A Ap42
RENER
Zhang %51 BEARGE | R TT LU S AB42 PR
RAE, HAE L SCHZ RS0 O 2048 K, AB42 i it
FAB42 fll A AR APAS R 9 A= BRI B AR
WFFE X PG A3 B2 2 0] 1Y) 22 57, AR SR AB42 X il
A HEA T4 BB S 0 (AT EFSR ] AB42 5 WA AT il
Ero LB RN Fig.3 (A) A, AR42 518 I 14 b
HIF B G50, B/ERA 15 000 g B0 10 min 2%
BRAG TR =k LR 2, I TE e S22 3R, SR
R R RN R FE AT 1 U, 1T LAY Bk B ot 4 IS W BfF 14
AB42'P [ AB42 SRR EE IR H 9] A Wi M R A T EL AR
Fig.3(B) I Bl A8 20 8w, fL vk 457k 19 28 1k Bl
“ABA2: MRS A NG L AR Y AR A AN B
i, UL AR AB42 S AT, AR SR B Xt
AB42 RERES I W Fig.3(B) T EI@A
B R TERE A O R, < AB42 . IR K b & A W
JE” He BB, AB42 SERAE TR, X Ui AB42
i el NI N MW IATANE=2 LU NER SR NP =
S, XA AR AT A S B RN OR W] B SRR 25
R T AR L ARA2 B R BT A O i AR Ak, X
Fig.3(B) HLUk 5571 BY IR BE AT e, 45 R A0 Fig.3
(C) 7R, AB42 R ARG BT J5 , HEER AR R T R 5 1
J5 WA LA A AR AL S BH PR R Tk 4 R 22 1]
()22 5 5 I B AR 25 RANTT & . Fakgh iRk
B, I T B SE SRR RS FNgh 4 vl BEAFTE 25 57
2.4 FERIEIFES APA2 TR 4
kil AB42 5 g B AE BAE S RS AR
bl 2t Bg Bk S AR42 A EAEHT, JF R I HL
BEEAT A X AR SCHT IS T B g bkl
ARG 5 ThT 26728 A0 50 UF i B3 R A7 R 85 T
AB42 AL E S g, 45 W Fig. 4 (A) TR,
AB42 Y FE SN K, LA K DPPC g Ji 4 47 78 iif, %6
o FE S SBE TN, 35 000 s J&5 , SERFHCH ThT # 5
HE BB, S5 Fig.4(B) W, 24 AR42 WRF
5 wmol/ LISy, N4 I 15 A g BUIAFEAE , AR42 7™
TR E AT il TAEVRE A 1 wmol/L B, {24
RITIRAEAE RS, AB42 A P A £F ik, A S 31
) AB42 5 DPPC AR EE L Ry 1:50 (IR L) o
AR, B IR A R, Y AR42 MR IAE] 5 pmol/L
i, B AL 2 = AR g e A, X 5 SR E
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(A) ——— AB40 self-formed monolayer B)
—— ApP42 self-formed monolayer ® DPPC ® DMPS
16 - Scrambled AB42 self-formed monolayer 12 A DPPS v DSPC
0 4 DMPC
_ Z
E 12} %
Z 172}
g
g sl 2
2 e
o =3
5 ]
[} L =
g =
a &
0 s
1 1 1 1 1 I 1 1 L 1 1 ]
0 1000 2000 3000 4000 5000 16 20 24 28 32 36 40 44 48
tls Initial surface pressure(mN/m)
©) (D) AP were inserted
Monolayer control into monolayer
AP were inserted 5
into membrane
¢t 11 S —
|
I
AP were fused
into membrane 2
AP were fused
Monolayer control into monolayer
Used as an electron
microscopic sample
0 Buffer Amyloid p peptide
m Lipids @ EM copper mesh
Fig.1 Monolayer analysis of extracellular AP42 insertion and intracellular AP42 status differences (A) In the

monolayer experiment, the amino acid of protein has strong hydrophobic ability. Thus, it becomes the condition of insertion.
However, the initial membrane pressure (r;) of phospholipids must be higher than the spontaneous membrane pressure of proteins.
Each protein has its own spontaneous membrane pressure. The diagrams show that the spontaneous film forming pressures of AR40
and AB42 are 12 mN/m. The critical insertion pressure of disordered AB42 can reach 16 mN/m. (B) Critical insertion pressure
(7r,) represents the highest surface pressure of a monolayer below which a protein can get inserted, thereby quantitatively defining
the membrane insertion capacity. Linear fitting of Af interaction with monolayer uses initial surface pressure as X axis and surface
pressure change (A1) as Y axis. A straight line is fitted to the X axis and the point of intersection is 7, of the protein against the
specific phospholipids. This figure shows four , of Af monomers against different lipid monolayers. There is a direct correlation
between the head group of phospholipids and the intubation of AB42. As can be seen from the figure, the critical insertion pressure
of negative phosphatidylserine (PS) is higher than that of neutral charge phosphocholine (PC). When compared the phospholipids
with the same head group, the longer the tail chain carbon atoms, the higher insertion energy and stronger power. DSPC > DPPC >
DMPC. AB42 has the strongest insertion ability for the 18 carbon tail chains of DSPC, with w =45 mN/m. The insertion ability of
DMPC with 14 carbon atoms was the weakest, and its 7, was 28 mN/m. (C) Schematic diagram of sample preparation for single-
layer electron microscopy. (D) In the sample of AB42 insertion, mature fibers have been formed, as indicated by the arrows. In the
fused samples, APR42 formed homogeneous oligomers in the monolayer, as indicated by the arrows. This may represent two
pathological conditions. AB42 secreted outside the membrane interacts with the cell membrane, which may be easier to form fibers.
When AB42 is produced on the membrane, it is more likely to be oligomer-prone in the membrane. For example, ion
channel oligomers
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(A) No DMSO ©)

200 nm

Fig.2 Improvement of preparation methods of liposome

5% DMSO

(E) Cryo-electron microscopy(Cryo-EM)

A 500 nm

(F) Sepharose CL-4B column+Cryo-EM

200 nm

(A-B) liposomes were prepared by using Avanti Polar Lipids

Liposome Micro Extruder and polycarbonate membrane ( pore size 0.2 pm). These liposomes are not uniform in size and are
interconnected. These liposomes will not be conducive to the study of the interaction between AR or other proteins and liposomes,
and the preparation methods need to be improved. (C-D) In order to depolymerize the liposomes, 5% DMSO was used to disperse
the liposomes in the solution. Negative staining technique was used to negative stain the electron microscopic samples. As shown in
the figure, DMSO can overcome the aggregation of liposomes. However, the size of liposomes is not uniform. (E) The frozen
electron microscopic sample. It showed that there were many layers of liposomes in the sample. Similarly, the size of liposomes was
not uniform. Therefore, adding DMSO alone could not achieve the best results. (F) Sepharose CL-4B column was used to separate
liposomes. The prepared liposome samples were prepared by cryo-electron microscopy (ceryo-EM) and observed. The results showed
that the liposomes were uniformly dispersed with the same size. This indicates that Sepharose CL-4B column is very effective for the

filtration of liposomes
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Fig.3 Liposome electrophoresis analysis of extracellular Af342 insertion and intracellular Ap42 status differences (A)

The schematic diagram shows that after incubation with liposome, AB42 is cleaned by centrifugation. In this experiment, the fibers
induced by liposome could be removed by centrifugation of 15 000 g for 10 min. In the follow-up steps, high salt and acid cleaning
can remove the adsorbed AB42 on the liposome membrane. ( B) Above shows that the change of electrophoretic bands is not obvious
with the change of the proportion of " AB42: phospholipids in liposomes". This shows that the effect of liposome content on the
aggregation ability of AB42 is not obvious at the same concentration of AB42. Below shows that under the fusion condition, the
greater the proportion of " AB42: phospholipids in liposomes" , the stronger the oligomerization ability of AB42. This indicates that
there is a great difference between the oligomers formed by the insertion of AB42 and by the incorporation of AB42 into the liposome
membrane. These two processes are likely to lead to two different experimental results. (C) The gray scale of “(B)” electrophoretic
bands was compared. As shown in the figure, the aggregation ability of AR42 changed more obviously with the ratio of protein to
phospholipid after it was incorporated into liposomes
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Fig.4 Liposome-induced fibrillation of AB42 (A) When the concentration of AB42 increased and DPPC liposomes existed,
the fluorescence intensity increased significantly. After 35 000 s, the ThT samples were taken out in real time and observed by
electron microscopy. When the concentration of AB42 was 5 pwmol/L, no matter whether there were liposomes or not, AB42
produced severe fibrosis. At the concentration of 1 pwmol/L, fibrosis of AB42 occurs only in the presence of liposomes. (B) The
results of electron microscopic photographs are similar to those of ThT experiments. From the electron microscopic photos, it can be
seen that when the concentration of AB42 reaches 5 pmol/L, the liposome even produces serious deformation. However, when the

concentration of AB42 was 1 pmol/L, the changes of liposomes were not obvious
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Fig.5 Ap42 forms microchannels on the liposome membrane
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(A) The schematic diagram shows the experimental process.

ANTs with fluorescent molecules were included in liposomes. DPX fluorescence quenching molecule was added to the solution.

Assuming that the liposome membrane is intact, DPX will not enter the liposome. At this time, the ANTs molecule in the liposome

produces detectable fluorescence. When the liposome membrane is damaged, DPX enters and combines with ANTs, which quenches

the fluorescence. Therefore, when AB42 is added to the complete liposome environment, the fluorescence will be quenched over time

assuming that it forms a microchannel. (B) Fluorescence intensity changes with time. There was no significant change between 0 h

and 24 h. However, after adding NP40 detergent, the fluorescence of liposomes quenched instantaneously. The concentration of
AB42 used in the experiment was 1 pmol/L. The concentration ratio of AB42 to liposome is 1:50 (molar ratio). (C) Tt is difficult
to observe the change of fluorescence intensity under fluorescence microscope. PE LS55 fluorometer can be used to detect its

fluorescence intensity. As shown in the figure, compared with the system without AB42, the fluorescence intensity of DPPC

liposomes with 1 pwmol/L AB42 decreased, but the lipid rafts did not change significantly. This suggests that pore formation of AB42

may be related to the types of phospholipids in liposomes
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