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TEMEEZ K ARy 5 Medin R &£/
SFDNEEMTR
RV BEFVE £ FFD kYT VY FF KRV

1) (FRMIRF YR SEARZ Be, BRI AE 5E L, 75 215006)
2) (MSILIMRISESG % AR5E 523808)
3) (B H RN R MY E K E S0 E, i 200433)
(2025 4E 5 3 11 HF; 2025 4E 5 A 18 HIEMEEH)

Medin J& ¥ £ 8 H B9 R 4 -5 203h ks = 40 F i 4 D BE i, 25 2R B BRI KBS L . i
P R0 27 T B R 2 T SRS R B I /0N Bl K R % B Medin AR RIS N, H Medin 5 1145 B-TE M FEEE 1 (AB) DLFR
WAL E 7. SLIRAE S Medin REME 5 AR LRI BT JR 2T 4, I i 28 A FILH 45 AR YR 4. SRT, Medin
55 AR HL R SOW ML AT AT A . AR SCFIFH KRR 1) 42 JEL T R AR 32 48 53 7 80 1 #4540 (BRI BERLI ] 72 ps),
XF ABy 5 Medin = BARLE AR £ IKEREE () [ B4R vs L B4 0K AR F Mo M9 2 00 A EAT 7 B9 45 R 3
B, ABy, 5 Medin i35 F1 B R, AByp 5 Medin 78 F B S5 25 A B ELAT AR BLY 201 U S 3R X3k, o 4t
BAERMLILRL . AB, B N 35 Medin 19 C ¥7E ABy-Medin 28 LR h R F BRI, B EEME, HERER
FHLAE T ABy, 5 Medin (A ELAE FH#EBE | 97 LA RSG5 FRAE . AByo-Medin =B ARy, 431 8] A T A
WFS, AR B B K A0 X3, (SKLVEFA2Y) 2 [A] /Y 45 6 1 B8 i FLAl X309 A b B2 Medin B BUE 219 8 4510 5
T/ ) helix 514, {2 ABy, HITE B £ 1) helix 55 /Y 8; M Medin 715 3 5 [ 44 X 3 1) I 5% 8 AN C s it
#, R W Medin 1] 83813 C 368 AL 8 Z5FFE M 0 ISR B H 5 ARy, B R B&E . AR TAEFE I F /K L
Hb B T IR AENT ABy, 5 Medin A HLAE F 5 S5 FREAE A 5200, R BRAFR AB4o-Medin 3 5 HE 4 F ML LA KA TH]
PR 22 0] 38 S BK A 95 BEAL A SR T 25 0L A

R ZPIERAE, AB, Medin, 531 8h /14140
PACS: 87.15.nr, 87.14.ef, 87.10.Tf DOI: 10.7498/aps.74.20250616
CSTR: 32037.14.aps.74.20250616

P AT V2 L R 2 —J& KA v B-TE A 2R
H (AB) MY R IT B AR A 7 A (1 TE M A 21 4 DT
BLAB ZRKA ZFEAY, 5f W2 ABy 5 ABy

BT JR P T R (Alzheimer disease, AD) J&#x WA, AHEST AByo, AByy HATHIRAYRAERE ST RN
LA 2RI TR 2 —, S IREA T A SRR BOL AR, AB 7E AD Am L P H]

* ERAREIEES HEHES: 12274307, 32230063, 22303060). TTI52 F AR EIE4: (kS BK20230470). A& FEA1-5 5
FERMFREE S (it 2023A1515011610, 2023B1515120001) FIA HL 2% iy FH 3R 4 20 [ 5K 8 0 5L 00 % (M5 KF2023_03)
BERIHY R
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BN, JTUHIETE AR JE Ve mE B I3 &
P22 41 A 405 P ML 7 18T 57, Medin /R S — R g
WHERHEER, AR TS RE T, IF 5 £
3l ik PN 5 3 B AR M9 (aortic medial amyloid,
AMA) - PIFHDC B, B AR E W TE R B 1 R
T H B E R AR 1 S 1208 B S B 61
[l 2 2SN AR B N AT RE R I AR TEAS R 2 R ) U
PR AR DT R Ry A B R RO P 4
Al g R BURF [ B 2R IE AR AR B, AU
BN I & A AU, 3 AT Rt g 17 B o e i 1819,
W5, Medin fEHE 5 AR 12 & £ M BAE A
Mk AR REEITESFIREF4E, T H Medin 5 AB
Z Al 2E SUVE AT REAE AD AL A PEG S (Vascu-
lar dementia, VaD) FY ALl rhc 2 SCHE T 20,
I, WEARISE ABy, 5 Medin FYAH EAE ] K HAE
FHOCTEM R AR P T i £ €0 B S0 R 3L, 2 2 1
FHOCATIR A 58 B 4. 4550 F 3 12% (molecular
dynamic, MD) B4 5 ZFh 5240 57k, BEFEE AT
Medin } HAH G H R I T KEMB5R, W5
Medin i MfgE8 2= A AL . Medin, g 56 1742
JITE B 1) 8 3 F 2 R AR 1) ST AR 2544 . BF A= 8 Medin
K H: D25N 58 28 (R IE 2T 4k 1 25 7 5 HL R 25 5
Medin SR G528 SIETE L AEALALTE] . Medin
r& M R Z 2 55 )% Medin A
B 4125 3 122 D AB-Medin 20 % () o)
J1ep s A 220 SR, R 7KSF | Medin 5 AB
LR AL MO LA K A TCF R Medin 5 AB
TER G P BR G 5 78 28 AT = 4TI 119 B

MD S T 28 MU 2 TN GE T ) 27 S 34
AR R P IHORAS AL, S — R TR /73 FKF
RS U BERE SR RIS AT I
EHA S T, 780w H T & -
A B AR 7 Z BRI AH BEAE R DL S
B 0T/ A MR A DG 1 22 A= Wik 2 2730, phy T
M Z BRR AR | SERIAM L 282, FH6E
o S B 22 IR AR Y R A A R A T R AR
Ak M. MD Bl RE 6% o 5250 (5 B 4 (i 5 2 Ab
78, TEIR A RT3 0 B0 25 e A 22 BRI
BRI G, S5 32 AR R TER 2 K
2H 2% A SIOUALEE B2l SR, A5 48 MD B85 T4
A Jry SRk B F A /IR A, O AT T 2 32 B AR AL
i 1] P X 52 2 B 1 AR 3R A A 52 28 Tl A TR
FEBL I, 75 MD 3Rt ) AT R T 2

SR AE IR DTV, WG R A S B4y 73 )
2% (replica exchange molecular dynamic, REMD)B4
TIN5+ 8) 112 (accelerated molecular dynamic,
AMD)B 5 AR Fh A (umbrella sampling) 6 45 .
REMD il /5 ¥ 5 W) i Sugita F1 Okamotol*! 7£
Y A B B L R MDD AR
R R P FILAZ S, REMD R 208 5o il
AE 1 # 22 I 78 B 0 Bl 0 B A G s () AT 72
A3 RAE, NN = R R B R AR B g
55 REMD &8 2 W T HH T e Brke 2 Ik
H R Ben R 5 oA B39 9848 /R I A8 i 10410 Xk
Z IR | DL Z RSN+ R el
KA I AE B 124 48

ARSI R 1 42 J7F REMD #5240, A58
T ABp 5 Medin A REMILRE = RIKHZL R
R AR EAE AT i@t 2 A AR L 55k
L2 gl . A 1l RE T DA S g S A
HEAT AT, FRATHYEE RAE R 57K P B 1S 1 1 B
T ABj-Medin TR EX] AB,, 5 Medin FFHHAE
PR EE . J7 LA K S5 M R AR 1 2 R, O B A
AByo-Medin H:HEAE GO LA [R) 555 7] 58 LK
I s AL PR L 1 25 DLAR, AF Medin /F 2R
TouRi i I e AB TTAR AR YT R s 4 LR AR

2 ATk

2.1 K FE: AR,/ Medin B iR = BBk
5 AB,,-Medin FiR =B

VR FR# ARy, 5 Medin FEBEAE WOMALHI Ay A
—, BEA AR T REMD BHUHFSE T 5Tk
I AByy 5 Medin SR S5 FRFE S W HAH B
YERAEY. B, A8 T =4 REMD BIAR,
I3 ABy, RIE =K (Fridh A-Aviner) Medin
A = K (M-Mvimer) 5 AB,,-Medin 5 I — %
A (A-Mtrimer) - AB,, Fl Medin 8[430 i 42 />
50 AL TR IR FL AL L, BT I E: 1) AByy:
NH} -'DAEFRHDSGYEVHHQKLVFFAEDV
GSNKGAIIGLMVGGVVIA“-COO; 2) Medin:
NH} -'RLDKQGNFNAWVAGSYGNDQWLQ
VDLGSSKEVTGIITQGARNFGSVQFVAS5-C
00 . Ry T A4S 56 1) i pH B 55 1, #1 & iR
Lys(Lyst) &R Arg(Arg™), KA Asp(Asp ).
BEMR Glu(Glu) 5L/ N 3 /C ¥ (NHE , COO")
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P E R RS, AT TR AR AT 1 ABy,
425K (PDB ID:50QV) 1) i $2 Hit— 4% gk 1
J AByy B, FIH AlphaFold!S! 7528 #iill Medin
PASREERE . B AB, 5 Medin BRSSP HIE 500 K =ik
T MD B, AT — RGN R Z R
HRFG G (kb ERtARLE S1 IR S2 7R (online)).
R T B 22 AT T 235 A Ko AR 235 SR 7 A i IR
F BE 3 T AR G225 ], FRATT AN ABy,, Medin )
RS R ZE N BELIERE 36 1~ ARy, 5 Medin (1)
HRFS (Wn#bFE M REE S1(b) ATE S2(b) FF R
(online)), PRUEIX LEFRIRAETLE £ 5 (R, B
AN, FEE R, K NER)  IFLUTT
255 35 (colil, bend il turn 2544 R &t /D &
(A F 3 F1 helix). FTAT BRI H ) BRAARHE G2 %6F g 11
BEALLERE 8] 25 81 76 #0784 BHR S1 RT3 S2(online).
2 J5, FIH gmx insert-molecules F£ ¥ 5 VMD %
1 071 23 I 5 12 A4S LA [ B i 3 e B4R T T
Y AB, =R H Medin =5 4A& (I4h7e#4RHA
S3(a) A& S3(b) i/~ (online)). #f 12 4~ ABy, =
AR WAL B 4% AB & O Medin, #5 & i
12 4~ ABjp-Medin S =K (ABy:Medin = 2:1,
kb FEM KA S3(c) TR (online)). 78 = A,
kS AR/ NE R T 0.6 nm, MIMTHERR ) 46
I 22 KB 22 1) N A s B 0 2 sV P R i 2
AByy, Medin Fl AB-Medin = RIRZER (4% 12 14Y)
1£5 REMD S 0T iaHE 4.

2.2 1=EWFIE

ABF5EH MD #l REMD ¥4 Ff GROMACS
2020.3 #1148 254 Amber99 SB-ILDN 7374950
F1 TIP3P /KA B S8 1. 15 & B 768 o ik
TS84 5 58— 8Un R e | A,
i 5 BT B 2 (R AP B Amber99SB-ILDN,
CHARMM27 S54% 58 J1 359 12 b H T ¥y b R
H & H A Bei MD/REMD #48 B ATRES R 4
MR 22 K AR S S AR A, O FLE s AU
THEAF B2 00 8 50 AR (nuclear magne-
tic resonance, NMR)) SEHRE5 AL f)— B A ey 14252,
JEE NI, I AT 1 S e AR A B 1 el
BRI A RS 5 B3 o T
JCIP R A Gl B s (), AiFSE N 6 3 3 i
- 7K BLAE FH IR K KRN 2R 1 - 1o
FHEAMER I & T — R0 115 R KA R,

#1U1 Amber03 ws!, CHARMMS36 m[ F1 TIP4P-
DEOL G HRI A, Zerze 25 T UM R, Bt e Y
NG R A R B E ErRe 1 5 X R
SRR ) A T OO ARG B TG, R 14
{Jyie Bt — L ot

TERTABAUAR R T, AR/ Medin FARFT ABy,/
Medin/AB,,-Medin = % 1k #% i & 7€ & F b &
(AB, A 8.25 nmx8.25 nmx8.25 nm, Medin .
fi: 8.35 nmx8.35 nmx8.35 nm. = ZfK: 7.6 nmx
7.6 nmx 7.6 nm), IR 2 K5 BiAR Z R A A
HAEH. &7 IE TIP3P K21, I A Nat
FCT B, DI HH FIAA 28 H oy I (il (R 3 Uk B 4R <7
TEAEBRERVEE (0.15 mol/L).

TE i MD Bl ffi ] PME (particle mesh
Ewald) J5: P8 47§ i 38T, SRRl
1.2 nm. £ B H- W A B AR FH BB R
1.2 nm. X R R#FTRREMRA S P2, RIE
Maxwell-Boltzman 3% B 737 X 1 22 #5470 U o
B WK AE, JF {8 A V-rescale J5 & B9 F1 Parrinello-
Rahman J5 & O K R 5 500 K (9 #GAF 1 bar
(1 bar = 10° Pa) R EBHITHIG . ARy,
PR iR MD AL ] A 13 ns, Medin B R &
15 MD LA 24 80 ns.

£ REMD il Xf [f]— K R 8 N AN
VLT R RIAS, 3 S R AS (1 i B AR &5 HES, O
H [RBTG5 78 B 520 1 #H0. R —a i
B[], AHAB R AS 2Z 0] 2 2 A7 5c e, MR ol
Metropolis FRUEL . AW 2 XA 2 H 20
IRENREL, T A UBHUAR R SCREZE B, JE
REMD, IR (%) 22 BRAE RAFAE — & M3 A0 He 2
T, R T 2 KR G5, NI A R R 5 T IC
VLS AA) 52 B Ry S A Bk (AR . AR T AE ) REMD
REALL Y, A- Atrimer - V- NVItrimer ] A-Mrimer A Z2 447
A8 AN RIA, H 45 R AS 1 I B DL £ i8] B 43 A5
T 308.18 K & 404.32 K Z [a] (R 53 WLAh Tt
kI S3—% S5 (online)). REMD K47 NPT %
ZETHEAT, BRI B R 500 ns. AHAREIA
ARSI R ] BE R 2 ps, = AMA RGP H e
BIRT 20%. 78 zyz —=AJ5 ] LR T R W
&AM, i SETTLE 53k 61 Fi LINCS 533k [©2
SRR R Z R R UK
2 fs. ffi FHl PME Jy i B8 4b B e A B /R, S
] T A28 1.2 nm. SO0 P H- 0 AE B4R FH R A
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KH 1.2 nm iR, A SAEER OKFTEF)
B V-rescale J5 % P A TIR BERRS, Sthig s [a]
WA 0.1 ps. E5®E#ES 1 A Parrinello-Rahman /7
125 0 I 1) B0 1.0 ps, HEFRFIARTE 1 M PRifE
KAE. HTHEARIA (RIA 1) FIRE A FRR
JZ (310 K), P FRATE PRI A 1R B 251 7
53T

2.3 HDWHE

FRA TR S HIRATA S TR R Y
I GROMACS BfF PR PR SE M. 2K — 2 45H
73 1 K H DSSP (define secondary structure of
protein) F&/7 63 451, TS Daura 7% 64
R Co-38 7 M3 25 (C-RMSD) 4 % W i
0.30 nm. 2 k524 B R = 18] AH B A FH 8 i 422 fi
(contact) MEFR AN 1. K A2 A VE A 24 2 5%
FE] -k - fe/ NIEES VT 0.54 nm, SR
SUR T E) 5/ ME BN 0.46 nm 14 6. 662 N
T O R Z AR /NT 0.35 nm, H N—H---O
FIRERT 150°, WA A A (H-bond) .
S5IE Y, B-sheet BYEEEUE LN B-sheet size, ELLIE
¥, B-strand 4 5% FEHUU 9% 72 A B-sheet length.
B3 AT AL 4G R 2 K 45 F s iR VMDY
PyMOLI68] 2R 458 i

3 HAULER G

FESERTECHE /3BT Z 0, B Se U AE 310 K
NI R AS G5 BERST T ) A L VBRI B g/ I
AR MR AT | B —Fh SR R DL
B IER L3 R AR S e b
S Rl REMD A5 U1 114 SR A5 280 25 FAS 80 030 54 1
(WLANFE 41 B S4—T&] S6 (online)). 455 & B AE
310 K T, =AMKRREBA] LIZE 0—500 ns AT ] A
P ST Ml D A RIS A4, I B8NS 51500
300—400 ns H1 400—500 ns P> [a) B 4 ()43 A
MR S EUERBU AR A . R, =AMk
% REMD #5404l 7t 4 HAE 300 ns Z f5 ik F)
WS (ARSI 43 BT ERIE T 300 ns J5 IALHIELE).

31 ABup5 Medin EMMHESHEHEE
B3 ARy, 5 Medin IHBEEAAR

é%*ﬁgﬁ? AB42, Medln 5 AB42—Medin Eg‘%

R R A EAE B ABy, 5 Medin 2 [R]f
FEAME (1), 380 22 K = IR A A S A
HIRERE R A (] 1(a), K 1(b)), TR Medin
SRR A BAE H Ao, R OE ABy-Medin 3
RERR, M ABy —RIKMAHBAE 555, R,
ABy-Medin 5 ARy, = RAKIE ol 24 14 8 1 #23k
J£55°F Medin =K. 7E ABj-Medin F 7 =K
W [RISHFELE ABo-AByy 5 Medin-Medin 2 8] (1 4H
HAEH, 3 H ABy 5 Medin Z[BIHYZ5 4 B & & T
ABp HACKZS (F 1(c), B 1(d), Wik vs.4%).
AN, TR = RAK T AB AR, AE AT LT [RIJE =
FARPTEAL (K 1(c), K 1(d), W vs. ik il). XLt
ZE KM, ABy 5 Medin &AL ER, AB, 5
Medin Z [AJZEF I &, ARy, BAHIH F5 Medin
RAAEAEATEE A O RE.

N T ARG ABp 5 Medin 7E H RS
AL I A AH TAE FH 5 28 e 45 6 I IX Bk, FR
5T 2 Ik 53— 1) %) 55 -5 R 422 4 FH 4 ]
(I8l 1(e)—(h)). FEFVE =k, ABy, 43T IH 3R
SRR R, BRIELE A T T AByy 9 N -
N 3ty N i -C ¥ DA B C 3 -C 3 2Z 18], Hop Y10-
V12, H6-Q15, F19-K28, F19-132 Fll L34-L17 %5:%%
FoX Z Al K Ve o 5 (K 1(e)). AhFERE
HHA S7(a) (online) H A AR RS54 P Bl R )
ABy, 1) F19-K28 5 Y10-V12 58 B X 1Y & i+ 2
[ A A VE . ML Z T, #E ABy-Medin 515 —
AR, ABy, 43 F 8] B4 AH ELAE FH 5 B I 35 BRI
G55 KR E WD, AR, ARy, Z KT
WKLVEF A2 [X 33l 2 1] (0 AH B AR S e 3 o 1
(] 1(f), L17-F20 55 F20-F20 2 8] 142 fil 4055 1
#h 75 1 KA S7(b)(online)). LVFFAZ 14 & 2
AB o WK AZ O X, 1 R it 7K A% O HEARAE T
XF AR R Z XLHE PO X R Medin HIFFATE .
EWAT ARy s FRIFAHEAEH T, S35 Ay,
AXCHERF G AR AZ U 22 [) P 42 ik 77 At DX 35y B ¢
w, FELRIE A B RER WA TR ERS
Medin KA 454 AT E. XF T Medin [F]J5 = Bk,
Medin 73 ¥ [ B 45 & 73 A )z B35 (B D25-
A40 5 R1-S15 Z AR, FEE K4-W11,
F8-W11, W11-Y16, Y16-Y16 Fl W21-F48 55 7K Fll
I AR I Z M A R R (K] 1(g)), Bk
& Medin 437 38 1 22 H R 0% 22 (5] 4558 1) s 7K
DL R m-m ERRAH AR FIE R 2% SR, AT
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ABys-APys in A-Atrimer

— A_Atrimer R M_Mtrimer R A_Mtrimer — Aﬁ42_Aﬁ42 in A_Mtrimer Aﬁ42-Medin in A_Mtrimer
0.24 0.06 0.3 0.3
(a) Total (b) Total (c) Total-inter (d) Total-inter
0.18
0.04 |+ 0.2 0.2
£ = £ £
Q 0.12F a a a
a9 A [aM a0
0.02 + 0.1
0.06
0 { . . 0 ) . 0 A . . ) —
70 75 80 85 90 95 40 60 80 100 120 0 5 10 15 20 0 5 10 15 20
Contact # H-bond # Contact # H-bond #
Intermolecular interaction
(e) (M (8) 50 (h) 50
w "
: :
E £ = =
o o E E
3 ) 8 2
- -
o o k= k=
- -~ ° °
Q) Q
< < = | =
10 20 30 40 50
APy residue index APy residue index Medin residue index APy residue index
0 1.0 2.0 0 1.0 2.0 0 1.0 2.0 0 1.0 2.0
AByo-AByp in A-Atrimer AByo-AByp in A-Mtrimer Medin-Medin in M-Mtrimer ABgo-Medin in A-Mtrimer
(i) N-terminus?f-N-terminusMedin () N-terminus®f-C-terminusMedin (k) C-terminusAf-C-terminusMedin
VA49Medin £ ayonp
K3()Modm
1 44 Medin i
,2Medin 3 Lo y/39Medin V39ABEN!
F48Medin P ; : R
¢ — (5Medin H vy
; S§45Medin
Z Ap AB
ﬁmr\w H1441 D7Ab
E3AP
Bl 1 ABy/Medin [FJIH =5 AB-Medin 58 =R EAEMA ST (a), (b) ZMERTZIRMN (a) M (b) ZHEM

ME % B /34 (probability density function, PDF); (c), (d) ABy 5 ABs-Medin = B{RK R o, AByo-AByy. AByo-Medin Z [ (c) 3
filh 05 (d) S AN PDF; (e)—(h) £ k43 F 7] 14 5% ik - 5% S 4 ful 1 FTECIRT, B (e) AByo — BRAK T AByo-ABy, I 58 HL- 5% JE 12 fih %k
B (f) ABy-Medin = KT AB-ABy, FUFER FE-FR ILAE Ml B 5 | (g) Medin = 4K th Medin-Medin 114 7% 3 - 7% 5642 fib 04 L (h) ABy-
Medin = Z & F AB,-Medin f 5% 3E- 5% F 42 il B & (1) —(k) B7R ABp 5 Medin 45 & XIS A R L5 M P iR . Z2 KLU cartoon 77 3K
EI. AByy 5 Medin 254G DI LA @ FIAE (458 1 87R, I04 DI g % 17 1 B B R AT 0 AE 254 1

Fig. 1. Analysis of interactions in AB;/Medin homotrimers and ABg-Medin heterotrimer: (a), (b) Probability density function
(PDF) of (a) contact number and (b) hydrogen-bond (H-bond) number of peptides in three systems; (c), (d) PDF of (¢) contact
number and (d) H-bond number between AB,, and AB,, as well as between AB;, and Medin in A-A%™er and A-M"mer gystems;
(e)-(h) 2D residue-residue contact maps of intermolecular interactions for (e) AB;-AB, in A-Abtimer (f) AB,-AB,y in A-Mbrimer,

(g) Medin-Medin in M-M"m and (h) AB,-Medin in A-MU"imer; (i)—(k) representative snapshots illustrate the binding regions
between AB4 and Medin in A-M"™" gystem.

o RAREE K. #h e BHE S7(c) (online) JE7R KIL ABy 5 Medin &5 & A S FIFEECN F5, 5

T SHRRN G FHRRZILR F8 5 W11 D& W21
5 FA8 Z Al ~-m HEARAE . i ke -5 K42 fi
BRI LA, AByo/Medin 5% 77 454 B 25,53 B (B
Medin 5 AR, H A — AN 58 3L 1] 1) 842 fl 55 LA %
ABy 5 Medin HraE— R R 1) S %), T4

A 3 A7 B Ok 22 IKEE, Foh ABy, W N % 5 Medin
B N 3. ABy BY N 35 Medin F) C 3. LA K AByo
1) C ¥ii 5 Medin 1) C I Z 1] O HE VR R, 3%
B ABy, 1Y N %5 Medin ) C 567E ABgo-Medin [
XA IR E EEREH (B 1(h), #hFE R
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] S8(a), [ S8(b)(online)). & 1(i)—(k) T4
PRIGZEH BN T ARy 5 Medin Z [BIASN[R] X381 45
%’ ﬁ %IJIELL? N fﬂ% ABLN fﬁ% Medin\ N ffﬁ% AB_C % Medin *ﬂ
C U AC e Medin 3BT T AR,/ Medin 5%t
5 388 3k SRR A g KR ELAE A T 4 A m AL R, B/
Medin 5 AR HrE—NFR B E] Y B EL 5 K
ful e, LLK Ay, 5 Medin Hfig—ERHE(H] i 20
5 K A (kb FE A RHE S8(c)—(f) B
(online)). HAMFEFEHE] S8(c)—(f) (online) A] LIFH
|, Medin 7F ABy, I 1S5 5 57K 45 G 007 5 T i
] F 4 e ARy, B N Ui, 11 ABys 78 Medin |- )
SUHE S B K 45 B AL W 3 AT Medin (9 N i 5
C i P> DX, FRCUESE T AByp BY N 355 Medin
(1) C it CHE . BRI, AByy 5 Medin 454
2’_5?9% E/‘J ﬁf%;’d‘ﬁ Q15A3_W21Medin’ Q15A3—F481\'Iedin,
F1940-F43Medin p(AS V7] ] Medin - [}99A8 R4 1 Medin ]
3148 W11 Medin 25 (5] 1(h), F19-F43 f1131-W11 2
] (9 256 DL #b SR RHAL S7(d) (online)). Medin 43
A5 ABy 9 A2/F4/H6/E11/H14/Q15 DL} F4/
Y10/H13/F19/F20 J¥ u W i i) S 8 5 i KA A
1M ABy, 5 Medin By W11/E31/135/136/G39/R41
DI K F8/W11/Y16/W21/F43/F48 2 i i) & H %k
FgK g = (RhFEpPRHE S8(c)—(f) (online)).
XEELE LRI ABy, 5 Medin 2 [A] Y25 A IR HK
T HiKE m-n WA EAEH.

HHZAE, FATAB F194° 5 W11Medin /4
gMedin ZE 4 AB,, 5 Medin [ P = Bk rp [ AL HAT
HEWAER], U ABy, 5 Medin 75 H R EMILR
SEPIMERAS N BATAH R A9 35~ UL s B X
Je, FA1 0 T =R R b Z K 737 AR EAE
H. 38T ABy, 5 Medin FEAN[RIAR R i (155 A 5k JE-
BREAE R (WA FERARHEL S9 (online)), FfiTA
BUAH LT [REAR R, ARy AOBE A ELAR A 57 U5
RER PRI C ud Ml Bs 221 N s il 2o >
IAEAE (WLAhFEALRHA] S9(a)—(c) (online)). [FHE
Hi, Medin Z IKTEF IR = RIKME R PO I T4
[7] T[] A R )i P ke - AR ) (DL AR FE 44 6}
 S9(d)—(f) (online)). iX b4k KB AR, 5
Medin FJFEERENR T 2 B9AH EAEH 7=

3.2 HEBEXT AR, 5 Medin FIHSRIFE

B, N TR IR Z IR =R 5
23 [8] B9 52 W), AT 308 455 22 I ] 426 A 50 (imter-

contact #) FI=RIKMIFEAE (R,) VENBABDR,
XoF = AR ZR o3 A AR H B BB IS (free
energy landscapes, FELs). @& 2(a) 7, 7E A-
Atrimer fRZ R ARy AR =R E I — PR
19 H F R/ N AR, TIE M-Mrimer 5 A-Mtrimer f&
F, Medin [FJJF =145 70 = RSB 24
SR F B BB /N EBE, 3R] ABy, 5 Medin H
BRI B = RARK G Z RPN (Fi 35 B, 1
JEHE R E), I AL REHE T ABy-Medin 5K —
RIKMI G 2 E B . Al ARy, [FIE =2
&1 B B RE i 4T 500 <inter-contact # <1750
#11.35 nm< R, <1.65 nm Y5 l, 1 Medin [7]J
= RAKM A W BB AT 750 <inter-contact #<
2250 1 1.45 nm< R, <1.80 nm [ X 45, FH Medin
IR B (R AH AR R ARy, TR R IG5 H 45104
AN (B 1(b), Bl 1(c)). HHELZTF, SR =Rk
1) A BB Zh 2] TP B REIR R ZH, Bi4b
T 750<inter-contact # <2000 1 1.40 nm<R, <
1.75 nm f X 38, B BREH LR E = RIK L ABy,
= SRR 1Y B ) A FH 1 5 45 4 W IORA 18, 1T LG
Medin — 4 (%) &% 0] 4 080 55 L 25 18 AH X 55 82
(18 °2).

AN, AT AR R B = R R T TR
KT, AR B e S M5 (C1—C6) 1y
DA B HAER R FEE] 2(b)—(d) H, Fffrax st
RPN EPRICAE T 4E inter-contact #-
R, HHBERI & 2(a) . & 2(a) ATRIE 2], £
JRAG G LATC P 25090 (coil o et s, K2
bend Hl turn £5#4)) 40 & —E B A T HeEm
(B 5 helix), [F] A% (R0 52 2 B0 A [R) A9 0 R
B (M-Morimer . A Mirimer . A_Avsimer) - AR, = FRIA [
ANMEREP.OGMED T A AR EME— HEKR
AR, T Medin 5 ABo-Medin = R RAE
TSI BT 2 ABEN, FRUGIESE 2 k=5
RS HAT 200, BARR = RIS 2
ZIAFEAEZE R

A PR REIE UE & B-sheet Z5H9 LT 4E 2
TERIFEZ IR AR VERE PR BR AR, D TS A 3R
RS IERAERT AR Il Medin A 2 45F 3eml, T4
FET AByy, Medin =HIA 5 ABy-Medin =ik
HH AR SRS L, I T ABy, A Medin
TE[FR 22 IR el 5 I8 2 IRFREE N IE AL helix /B 19 5 T
DL K B-sheet & #E B 5 RO (18] 3). GnfEl 3(a)
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(C) M_Mtrimer
250 VK et
I /2 VOE Ny
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C1: 5.37% C2: 3.33%  C3: 2.97% C1: 9.63% C2: 8.36% C3: 5.97% C1: 7.18% C2: 4.01% C3: 3.32%

C6: 2.24%

C4:2.61%  O5:2.53%  C6: 2.47%  C4: 2.34%  C5: 2.24% C4: 2.67% C5:2.24%  C6: 2.13%
Bl 2 AR5 Medin 76 [F]R 5 5 I8 = BRI R H A QARIE AT (a) LUBE [ 2 fil BORN 7] % 2 42 S SR AL B Y — 4R M R FEL:

AcATme (R (). MMUrmer B (o)L AMsmer (R (7); (b)—(ch) 33 407 o BE < i 0 51 B M 8 (C1—C6) By o 2
) R A5 A B X B AR (BRACTE X I 254 R J7): (b) ABye = ER 1K () Medin = E A& L) 2 (d) ABy-Medin = B4, st %
LS A B AL B AR IO AE 4k F BRI (a) . 2 KL cartoon Jr U B, 5k 22 INEE N iR B 19 Co JE T LUNERFRIC . AByy
Medin 43 51 FITR 8 % R#E €4 3 36 iR

Fig. 2. Analysis of conformational characteristics of AB3;,/Medin homotrimers and AB,,-Medin heterotrimer: (a) FELs as a function
of intermolecular contact number and trimeric R, in A-Afmer (left), M-M"mr (middle) and A-M™mr (right) systems; (b)—(d) repres-
entative conformations for the six most-populated clusters (C1-C6) along with their corresponding populations (marked below the
corresponding representative conformations) of (b) AB,y trimer, (¢) Medin trimer and (d) AB4-Medin trimer. The locations of those
representative conformations are labeled on the FEL plots. A, and Medin are shown in cartoon, with the N-terminal Ca atom of

each chain represented by a sphere. A3, and Medin peptides are colored in blue and orange, respectively.

FIR, 76 AByy =K, B 45445 2 16.3%,
FHABPGRR = RN B 4 LI H & T ARy ALY
helix Z5#4) 9 (7 HE (10.0%), 2 BATE = RIEKETF,
ABy A FEERILL 8 S E, I H ABy, A RER
BB 45 ) BE I A L T Medin H R4S AB-
Medin 3R EFH 5k, 75 Medin =R, 8 454 5
Fe ok 9.6%, J& = Fh = AR P ERAR Y, KM helix 45
F 5 H (10.7%) WS T B 2544, MHELZ N, 78 AByo-
Medin =Rk, JLRE S IR E = RIAKMN B L
e (13.1%) 18 T ABp = RIAEH T Medin =%
1A, T helix 4584 5 e (10.6%) W5 Medin = &
il B 0m T AByy =R, #E—25, FAT143 51
A SR = Rk Ay, 5 Medin % HIE i helix
5 B G5 R RAER, I 5 A N 14 [R) JR A4 R 2R AT 6 L

(4 3(b), K 3(c)). Bl & PLAE ABjp-Medin =
PR rh, ABy JE B helix (14 48 3 &5 F [ I = R 4k
(K1 3(b), AR}y vs. ABy,), MM Medin JE i helix [
M 5 KT R VR = R4 (B 3(b), Medin* vs.
Medin). AN[FPIE, Ay EILREMRR Y 3 25t
RER B AR T HAE A REE R PIE B AR
(E 3(c), AB3y vs. ABy), T Medin 7E Ht R 45 =
R B HERA & T H A RE =RIE (K 3(0),
Medin* vs. Medin). X #6455 3 B 3 R AL i i v
Z R0 52 SO BAE HTRE B8 fE i Medin & B 22 1)
B L5 IFREAIR helix Z5F9 09 H IR, (HUE 2 ARy,
JE T 21 helix Z5F M08/ B 4544, AL, @it
Xt B 45 ) HES J7 2 (B TA] B-4EHES vs BE N -fiE
HEZ) A7 00, FATE I AByg, Medin 5 ABy,-
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) Medin ®) B A-Atrimer
- Medin* - M-M trimer
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. 807 Medin o 98
X X
~ ~
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Z a0f o Medin Z 96k =
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o ~ & o
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20 2t
0
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3 APy 5 Medin 78RR 5 5 00 = RARK R D0 R AP (a) ZAER P ZRE IR SEIT; (b) ABp 5
Medin 7E A [A] 14 & TPE G helix 254 A ME 38 . A-Arimer 1 A-Moimer (7 25 i (1 AByy (R HE vs IR HE) LA B M-Mtrimer I A-Mrimer & 2 oy
I Medin (B € vs R E), Hob FREREERE RS RR; (¢) ABy 5 Medin 7E AR [ 44 7 I B 8 45 4 (d) B 454 LA
1) R P 7 SCHEAT HEST IR SR s (e) =AM R 0 = IR {4 B-sheet + B A4 A 5 (£) A-Atrimer F1 A-Muimer () {& R vf ARy, 1Y B-
sheet 1 FE (A 3430 5 (g) M-Mtrimer 1 A-Mtrimer (%) f& Z rft Medin ) B-sheet 1 B BIME R 24 5 (h) = AA R B = B A B-sheet R
TR I A1

Fig. 3. Analysis of secondary structures of Af;,/Medin homotrimers and AB,-Medin heterotrimer: (a) Each secondary structure
probability of A, homotrimer, Medin homotrimer and A(3,,-Medin heterotrimer; (b) helix probability of AB and Medin in differ-
ent systems: AB,, in A-A%™ gystem (light blue) vs. ABy, in A-M"m¢r system (¥, blue) and Medin in M-M""¢" system (light orange)
vs. Medin in A-M"™*" gsystem (*, orange); (c) 3 probability of AB,, and Medin in different systems; (d) probability of 3 arrange-
ment with interchain and intrachain manners; (e) probability of 3-sheet length in three systems; (f) probability of B-sheet length of
AByp in A-AUimer and A-MUimer gystems; (g) probability of 3-sheet length of Medin in M-M"mer and A-M"mer systems; (h) probability
of B-sheet size in three systems.

Medin = RAKHY 3 25 AR LARE N HES Jr =k &, KT ABy =R =T Medin =&,

HA /R B 28R LAEE ] 5 o THER (18] 3(d)). SR T T SIR A b E i AN [ (14 22 BRIR SR B 45
AByy =R BE R HEF 1 3 45 F A8  f i, i FIBS2 I, FeA13HE T B-sheet 454 A 5 R
Medin 5 AB,,-Medin = FRA&H [K5E N HESI 1) B 25 (I8l 3(e)—(h)). ZEREHE=NER T, ZIR=F
FAMERAE R T ABy. A MBI, HEREMTT AB - TR B-sheet Z5F LUK BE R 2—4 Ry 3=, AR
Medin — R rp LUEE B 77 =CHES 19 B 254411 5 1L FHE R IE K BE 80K (5—7) 4 B-sheet (& 3(e)).
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A EE R 2 1 B-sheet DL BARF HAWF A& R 1HE
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Sl TAURT Ay R, (BIES TSR, R
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(a), (c) A-Avimer I A-Mvwmer (R vht AB, i) 454 20 3E R T AL B 45 4 1 2 (1),

(d) M-Mtrimer I A-Mtrimer {2 i1 Medin B R AERRTE IR 8 G548 IO MEA. 55 3% B-sheet Z5H AR ABy, Medin Fl ABy,-Medin =
AR G R R AE X L (19 5% -0 25 A R 15T . 2 IR H cartoon FR/RTE X, ABy, 5 Medin H1 Y 3 45 14 DX 3 LA BE 2 RIS 8,8 1 R

Fig. 4. 3-sheet probability and 3-sheet formation regions of A, and Medin in homotrimer and heterotrimer. Residue-based (8 prob-

ability distribution of A3, and Medin peptides respectively in (a) AB,, homotrimer/(b) Medin homotrimer and (c), (d) AB-Medin

heterotrimer. Representative 3-sheet-rich conformations of Af,y, Medin and AB;,-Medin trimers are illustrated as insets in (a)—(d).

AB,, and Medin peptides are shown in cartoon with the 3-sheet-rich regions highlighted in blue and orange, respectively.
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B HEIL IR X G 2R 45 2 A7 5 B 8 T 2NFGS-
VQFVY L4 cross-B e AiEF 25 #4077, B
VT o 1 7 A 26 i AT BV 5509 3-sheet. Wes-
termark 5A1EE MR RIS Y ThT 266,
75 5 LT S R A S I T BEXT— R 51 Medin A AR
JIK ORI XS Medin #RIBTA) 1R EERE T 5 27 4
TESHEATIN 2 5 FRAE, B2 T 7 T Medin J7 51K
i) 18—19 N5k B & Medin-Medin 3 51 #1412 3
Medin JEMFEALAYCEEX IR, ZESL50 5544 T, Medin
() 1-12, 14-22, 16-24 F1 1-25 Fr BN S BEL LT
4E, Tk 42-49 LIS 32-41 F1 31-50 Fr B el AEE
W I IEr 4. 3531 J12%% 1) TANGO 5k
T Medin J5 31 i A 45 BFGSVQF VY 7E N 1Y

A DA B B R R RIS 52
SENAWVAGSY!S Fl 32VTGIIT37)11, BC-NMR 4
A IS TR 1 AR ) BH AT Medin HUAAR AL —
A =4k B-BELL AL ARE A0 X IR A B, C-3iig ) 7
A~ B4 [, MD BHUE I C 5GXIEAXT T Medin
AR IIZ g 5L AR TR 3 Medin (1) R4k
G ny BAEE® mE 2 @ B A NMR X
Medin £F 2 25 #4 1 17 % BT, Davies 55 3 142 5|
Medin 43 PN 2 /00, 5 I 2% 4E {1 %) 3-sheet [X 3k,
HEAMZ A D25-K30 £5 #7 1F H T = A4 1) 5% £

B T T TR 8- 45 # . 3X BE 1ff 57 &5 S48 26 W

Medin AATEZ B % B-sheet 4514 (1) X 38k, 751
JEPNFGSVQFVY B AT RAERE TT, 2
Medin £F 4L A% 0l Be. RATIAIISS R S5 2
T 512 6 T BERAF T 19 Medin 22 K1 8 45 F4 FRAF AH
Pt I, AT Medin i C 3 X I8 (45 51 2
ENFGSVQFV %0 Fr B) 75 ARy, MFLRE S
HAFEZWIEM, nTee#E i C iYL 8 4544
Ve DAL KBS AR, BYBIMFI R AR (HARTE
HHE, ABg MAATEIEHE T Medin 1Y C I 5% 0>
F B B E5HTE i, B R A T g i %L
N E R Z KA R AR, 52 2 IR A 5 2 4
Z AP A SRR B A, SRR TE A 2 IR 2R
SR T A A

AT B 45, Ay 5 Medin 7E [F] ¥ 2% 5

P8 = B AR I B helix 25 #4 I 3800 % 1 4 4R

Hr (KN FERFRLE S10 (online)). 76 ABy, — HAA
Hr, N 39 °YEVHHQY Fl C 3 By 32IGLM V36
AN X IUE I helix 4548 B HE 3240 & (WL AN ST 18}

[ S10(a)(online)), 1MW, AByy AY N i [X.
B helix (5 HGFEARTAT C 3 IX 38R 4 helix 7 Ho oK
RN (WARFEATRHAD S10(c) FIK S10(e) (online)).
7E Medin =K @ PEIE K helix 2514 1X
A HA AT Medin (9 N 3, FF8 AT C 35, 4
HJESGNFNAWVAS, YDQWL2 fl PKEVTGIIT
QGARNFGS* (4n#hsEtt£HE S10(b) Fi7R (online)),
TAEST IR =R A, Medin AR helix HEZR K,
It HBR YDQWL22 FI33GIIT0 4~ [X 38k /) helix 8
AN, oA XA helix HE 2 53 2 TR R (Zn b
FEMEHE S10(d) FE S10(f) iz (online)).

4 %

3 o0 3 R ) R A S 1 B0 S A 4
BT, ARG T 5 B R PR R A I
PRI 2 VIR ABys 5 Medin PHFPERIFEZ IR
HRAE =R G0 A0 DL R —F LR EX LK
M EAE S 5 FRE 2 m. B LB, ABp 5
Medin Z [H] () FE 115 T ABy 5 AByy Z B B2
A, LR B AL T LR, SR IR Al sy
Hr AR AL W E M T ABy, 5 Medin HY43F
A AL 8] B AE EAE SR B 5 2. ARy, —RIAK
T FRIAH EAE R = MR R P s, IKEESS &7
SAERT N Im-N i N 3G-C ik LA C i-C 2
1], T Medin —FRAKN 73 HAHEAEH &R, 456
Br ARz B35 fHEZ R, #F ABj-Medin
SRR =R, ARy, ST IRIAH EAE s, (U
B /K X (SKLVEFA2Y) 2 [] i 45 4 1 4 i Ho A
XS E B, il ARy, 7ELRIIE H B RAEBE T AU T
PTREAS Medin £S5 G MTTRE. ABp 5
Medin 7 [ S AR PR HA ALY
TR S B X, ABy, 5 Medin 4540 55 3
'E%" j]: /ﬁ\:% N jﬁé AB_N l\lJﬁJﬁ Medin\ N fﬂ% AB_C fﬁ% Medin ﬂén
C ¥ A9-C g Medin 7 [H]VE FHAL R, W] ABy, Y N Ui
5 Medin # C 357E AB-Medin 138 X B4 h B
HEEMEH. N4 A HmBEEE, A8y 5 Medin
HRERMZ Z AR BILREFHES ARy,
Medin = RIAM G LRI, =Fh 2= R Ik1
F G HR LA TGy 48540 o0 3 L B/helix 25 44 Ry, Hovp
AByy = RARTH B S5 5 e E i = AR R
helix & HEIHE R 2. E—25, FATR M AR, 5
Medin 3t 2 £ GE % {2 #F Medin JE 55 £ 1) 8 45
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1 5 5/ helix 4548, (HAI 2157 ARy, I HHE
211 helix 45 ¥4 1 HIl 55 ARy, JE B B 45 44 19 fig
ABy. Medin 1 AB-Medin =K B-sheet Z514
PIKJE R 2—4, R~} 2—3 A E, 1M ABy-Medin =
R BA AR g B RE IR K FE S 5 T Y
B-sheet &5#4. SRR R, AR, TR N 2 F1 5
(1) B L5 PR = T R JE AR R, 17 Medin JE B BE
R 3—7 1Y B-sheet HE% = TRIEIARR. A -Medin
LR AL T3 ARy, M B0 ) P DX I ABE 38 R AT
MR AT Medin = 3 il 17 M DX B I &) 43 A1
[ JIKBE P AN C 3L %, BREE Medin n] GEiE it
C i X BT B B 25 VR A% O AT ER B H 5 ARy,
P R SR A X St S W L R AR ) 2 b ol A T
ABy 5 Medin FZ5EFARHIE.

AR TARTEIR F 7K B S H B ] T ARy,
5 Medin 7EA A Z BRAEE (H R4 vsFERE) T
HAH AR S 45 R, PR ABy, 5 Medin 3
KA T AL A A [R1 950 22 1] 58 SCOCHK A 5 2R
PURISRAE T 5 UAR. ARIEFRATABIZE R, T
5T ABgp 5 Medin PR T AR F HREN S
T B-sheet L5 X IR, X L0 3 XS Z B DL e £
N T /s w1 = P |1 I 3= T 1 3 £
ZIR-Z KA P PRI, 25 AR X ik S B T (1)
P DL MR RIS ABy, 5 Medin iE— RS
AT R A IS, WIAT BT R 9K BURL . K
SR/ FAERIRYT T B, BRIMVEm I 2 IR R AR TP Y
2 k- 22 IR LT I e B MR R e i) SC S 38 B
Y, AT S BT 1 A e 22 Ok 2 A B B T (R 3R
IR 2 LA S A
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Abstract

The aggregation of Medin is closely related to the arterial wall degeneration and cerebrovascular
dysfunction. In patients with vascular dementia or Alzheimer’s disease, the concentration of medin in cerebral
arterioles increases, and Medin is co-localized with vascular amyloid-3 (AB) deposits. Previous study
demonstrates that Medin interacts directly with AB, forming heterologous fibrils with A3 and promoting A
aggregation. However, the basic mechanism of the co-aggregation between Medin and A3 remains largely
elusive. Here, we explore the interactions and conformational ensembles of AB;,/Medin trimers in different
peptide environments (self-aggregation vs. co-aggregation) by performing all-atom replica exchange molecular
dynamic simulation on AfB,,/Medin homotrimers and AB3,,-Medin heterotrimer with an accumulated simulation
time of 72 ps. Our results reveal that AB3,, exhibits higher affinity with Medin, and A3, and Medin have similar
molecular recognition sites in self-aggregation and co-aggregation. The N-terminus of A8, and the C-terminus
of Medin play critical roles in AB3,,-Medin cross-talk. More importantly, co-aggregation significantly changes the
interaction strength, binding patterns and structural characteristics of AQ,, and Medin. Intermolecular
interactions of AB,, trimers are relatively weak among three trimers, and the binding sites are concentrated
between N- and N-termini, between N- and C-termini, and between C- and C-termini of AB4. In contrast,
intermolecular interactions of Medin trimers are the strongest, and the binding sites are widely and uniformly
distributed in Medin peptides. Intermolecular interactions of A@3,, in Af,-Medin heterotrimer decrease
compared with those of AB,, trimers, only the binding of the hydrophobic core regions (Y KLVFFA?') is retained
and other regions of AB,, gain increase flexibility. Two-dimensional free energy landscapes reveal distinct
conformational diversities between the homo- and heterotrimers, with the order of diversity being Medin/AB342-
Medin trimers > AB,, trimers. The R, of A, trimers is smaller than those of the other two trimers, implying
that AB,, trimers possess a more compact structure, whereas Medin/AB-Medin trimers exhibit a relatively

loose conformation. The AB,, trimers possess the highest 3 content whereas Medin trimers exhibit the lowest (3
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probability. It is found that AB,-Medin co-aggregation induces Medin to form more (3-structures with longer
lengths and fewer helices, while promoting AB3,, to form more helices and fewer (3-structures. High (3-propensity
regions of Medin in heterotrimers shift towards the C-terminus of Medin, suggesting that Medin utilizes its C-
terminal 3 region as a core motif to drive its co-aggregation with AB,. These results elucidate the detailed
influences of co-aggregation on the interactions and conformations of AB,, and Medin. This work provides key
insights into the molecular mechanism of A(3,,-Medin co-aggregation and the pathological mechanisms of cross-
linking between related diseases.

Ap4o homotrimers Medin homotrimers
1.85 - 0 1.85 0
A_Atnmer
1.75 1 1.75 1 N
1.65 - 1 g 1651 =1 )
1.55 £ 1.55 1
-2 | -2
& 1.5 1.45 ]
1.35 1 1.35 1
-3 -3
1.25 ——T——T— 1.25 ——————
0 5 10 15 20 25 0 5 10 15 20 25
Inter-contact #/10% Inter-contact # /102
E3 RbH L17 A21 A30 133 V39 141 F8 W11 Y16 Q20 D25K30 T37 R41 Q47 V49
G17 F43
Small conformational diversity and compact structures Large conformational diversity and loose structures
Relatively weak interactions but high f content Strong interactions but low p content
Uniformly distributed f-rich regions Abundant and dispersed p-rich regions

Amyloid self-aggregation vs. Amyloid co-aggregation

1.85 R 0 20
1 . -Mtrimer ) AL
Aﬁz} 1.75 | é
g 1.651 -1 £ 15}
] <
~ 1.55 1 _5 g ABy2
& 145 2 10f :
\ Y in¥
1.35 - ‘ ! Medin
Medin* -3 Medin ¢ @
1.25 T T T T 5
* . *
0 5 10 15 20 25 ?& o) R »:;\ ?’&‘\e&“
Inter-contact # /102 W
ABL Medin*
H6 D7H13 K16 A34 136 K4 N7 Q20 S29 136 Q38 G44 V49
R41 N42
N-terminus of Afsy and C-terminus of Medin play key roles in co-aggregation
f content of AP, decreased and p-rich regions shift towaeds C-terminus of Medin
Co-aggregation induces APyy to form fewer p and Medin to form more p with longer length
Apyo-Medin heterotrimers

Keywords: peptide co-aggregation, amyloid-3, Medin, molecular dynamic simulations
PACS: 87.15.nr, 87.14.ef, 87.10.Tf DOI: 10.7498 /aps.74.20250616

CSTR: 32037.14.aps.74.20250616

158701-14


http://doi.org/10.7498/aps.74.20250616
https://cstr.cn/32037.14.aps.74.20250616
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

FORREE A B S5 Modin A T30 1y 2 HERBF 50
&R REF FEE Lk BR ETR
Molecular dynamic simulation study on co—aggregation between amyloid— 8 and Medin

PAN Wenyan = CHENG Chuanyong  NIU Jingjing YUAN Bing YANG Kai DONG Xuewei

5] F{& & Citation: Acta Physica Sinica, 74, 158701 (2025) DOI: 10.7498/aps.74.20250616
CSTR: 32037.14.aps.74.20250616

TEZE 7] View online: https:/doi.org/10.7498/aps.74.20250616
BN View table of contents: http://wulixb.iphy.ac.cn

FETT BRI HioAh S

Articles you may be interested in

T IX AR IR 1) BT R AU
Simulation study of drag force characteristics of nanoparticles in transition regime

YA 2024, 73(7): 075101 https:/doi.org/10.7498/aps.73.20231861

2K fi A AR I PR T 3 25 A T Y 231 8 )~ AL
Molecular dynamics simulation on dynamic behaviors of nanodroplets impinging on solid surfaces decorated with nanopillars

WAL 2021, 70(13): 134704 https://doi.org/10.7498/aps.70.20210094

e LR E S IR ) 20530 1 250

Molecular dynamics simulation of mechanism of interaction between dislocation and amorphism in magnesium

YIBR2EA. 2022, 71(14): 143101 hitps://doi.org/10.7498/aps.71.20212318

GaAsinREA R RAL T AR R 4313 J1 5540

Molecular dynamics simulations of GaAs crystal growth under different strains

PyFEEEAR. 2023, 72(13): 136801  hitps:/doi.ore/10.7498/aps.72.20221860

reil B B S IAT KRR ) 35 30 g 2 A AL
Molecular dynamics simulation of swelling properties of Ca—montmorillonite at high temperatures

YIBR2A4R. 2022, 71(4): 043102  https://doi.org/10.7498/aps.71.20211565

1 Th O TEA WAL 1 22 PR 73730 1A AL

Effects of Th doping on mechanical properties of U; Th O,: An atomistic simulation

YrEE2E 4. 2021, 70(12): 122801  https://doi.org/10.7498/aps.70.20202239


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.74.20250616
http://wulixb.iphy.ac.cn
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.73.20231861
https://doi.org/10.7498/aps.73.20231861
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20210094
https://doi.org/10.7498/aps.70.20210094
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20212318
https://doi.org/10.7498/aps.71.20212318
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.72.20221860
https://doi.org/10.7498/aps.72.20221860
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.71.20211565
https://doi.org/10.7498/aps.71.20211565
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20202239
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20202239
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20202239
https://wulixb.iphy.ac.cn/article/doi/10.7498/aps.70.20202239
https://doi.org/10.7498/aps.70.20202239

	1 引　言
	2 模型和方法
	2.1 模拟体系: Aβ42/Medin同源三聚体与Aβ42-Medin异源三聚体
	2.2 模拟方法
	2.3 分析方法

	3 模拟结果与讨论
	3.1 Aβ42与Medin亲和力更高且共聚集改变Aβ42与Medin的相互作用方式
	3.2 共聚集改变Aβ42与Medin的构象特征

	4 结　论
	参考文献

