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B-1%E H (B-Casein) |, HififiZE T (ThT) . BEf5 (1,2-Dipropionyl-sn-glycero-3-phosphocholine, D3PC;
1,2-Dihexanoyl-sn-glycero-3-phosphocholine, D6PC ; 1,2-Dinonanoyl-sn-glycero-3-phosphocholin, D9PC) il
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B2 1T 2 (Heparin Sulphate, HS) [U4l KT 98% , W FH 5[ Sigma 24 7] ; HATKH I M43 Hral.
Cary Eclipse ¢ Y6615 (ZEE Varian A H]) ; CM 100 3% & 1, i #0455 ( 32 [F Philips 23 A ).

1.2 RIEHTE

1.2.1 B-BEAHEERNEE N THEERFENIRE. pH EAINAEE T, B-F & HESTE R

Fibril, A pH {E4351 4 5.4, 5.8, 6.0, 6.5, 7.0, 8.0, 8.5 F19. 0 AR RRENZE K (50 mmol/L) i

B-BsEH , HSHE N 3 me/mL WUIETR, 20 BIFE 37, 50 A1 65 C Fhn#, J-Fhn#Js 0, 24, 48, 96,

144,192, 216 #1252 h WHC 10 pL AEAATR, BT 2 mL AR, BRI

1.2.2  ThT %o &AM Fibril 8% & EHARNEESBOE AL, ITA 1.5 mL 10 pmol/L /) ThT W, 1R

G157, BIA et FESOOEEA e BOCRE, MR 440 nm, KRG 490 nm, PG [E]

2 min. HRUAS AT 25 (8 22 B et (] -0 6 BE 2k, WLER Fibril AOTE BTG BC. Bl it fa) A3 4,

JA Fibril JERK, Fibril ¥ 5 ThT FERrEgs G, M RBOCEEZEE K, I RARET5.
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WL 10 L ARSIV, BT 2 mL FEAAE T, BRI, SR ThT 204 Fibril 1978 U3,
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i ,B-H%% & — PP 19 4 1 AR 1R 5 X AR E »  Fig.1 ThT assay for B-casein incubated at 65 °C for
TESS PR A SIS T H KRR SR TR, Rk 252 h in pH=5.4-9.0
Ak, a. pH=5.4; b. pH=5.8; ¢. pH=6.0; d. pH=6.5;
2.2 E?EHEXTJ'[;-E%EEE’\] Fibril TR 892200 e. pH=7.0; f. pH=8.0; g. pH=8.5; h. pH=9.0.

Iy ST Hh B R IR D3PC, D6PC H1 DOPC Xif B-F& 4 11 Fibril JE LAY | 45 HFH] D3PC Xf
B-BsEHJCH M, 1ii D6PC A1 DOPC 1 ) g F AL 3 B-Ms 2 M Fibril HYIE K.

PEBCAE R 0.1, 0.3, 1.0 F13. 0 mmol/L ) D6PC ¥R IEATLES. ThT 2 EAMEE R I 2(A) 13
B, INA 1.0 F13. 0 mmol/L D6PC FIRE 59 5 BE A T o A i DL T i DOPC (IFESh. TEM 455 3E 0
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HIA 1.0 F13.0 mmol/L D6PC BYEEFHIE K T Fibril (& 3), i A D6PC LA K HA 0.1 A1 0.3 mmol/L
D6PC [ i AR TE B Fibril. AT UL, D6PC X B-fi £ (1 Fibril JE AR SEVE F 5 Mk BE A ¢, WA
0.1 ~0. 3 mmol/L BfANFEAE#E B-E 5 FHIE AL Fibril, WA 1.0 ~3. 0 mmol/L i 1] B i AiE ¥t 8- 75
Fibril AYIE .
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Fig.2 ThT assays for B-casein incubated with D6PC(A) and DIPC(B) at 65 °C for 252 h in pH=5. 4
(A) a. 0.1 mmol/L; b. 0.3 mmol/L; ¢. 1 mmol/L; d. 3 mmol/L; e. B-CN;
(B) a. 0.1 mmol/L; b. 1 mmol/L; ¢. 0.3 mmol/L; d. B-CN.
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Fig.3 TEM images for B-casein incubated with 1. 0( A) and 3. 0 mmol/L(B) D6PC
at 65 °C for 252 h in pH=5. 4
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Fig.4 TEM images for B-casein incubated with 0. l(A) 0.3(B) and 1. 0 mmol/L(C)
DI9PC at 65 °C for 252 h in pH=5. 4
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Fig.6 TEM images for effects of Heparin sulphate concentration to fibrils formation by £-casein
(A) 5 pg/mL; (B) 10 pg/mL; (C) 20 pg/mL; (D) 40 pg/mL.
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3 % it
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FHB-WE R R AT S, TR Fibril, PTG 25 AR B HAT 1 3 F AR T .
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Amyloid Fibril Formation by B-Casein and Its Influence Factor'

LIU Jihua'*, John A. Carver’, David C. Thorn’
(1. College of Pharmacy, Jilin University, Changchun 130021, China;
2. School of Physics and Chemistry, Adelaide University, Adelaide 5005, Australia)

Abstract B-Casein is the second abundant among the casein proteins in bovine milk and reported to exhibite
biological activities. In this study, the focus was placed on the influence of lipids and heparin sulphate to
B-casein fibril formation. In order to study the time course of fibril formation by 8-casein, the samples were in-
cubated and picked up at specific times and tested by ThT assay and transmission electron microscopy. The re-
sults showed that amyloid fibrils were not formed by B-casein incubated in pH=35.4—9. 0 at 65 °C for 252 h,
which suggested that B-casein is a good molecular chaperone. The B-casein fibril formation was promoted in
the presence of longer-chain phosphatidylcholine lipids( D6PC and D9PC) , which indicated that the interac-
tion of B-casein with biomembrane of mammary gland abundant with lipids maybe caused B-casein structure
changed from native to more B-sheet. Heparin sulphate, a major component of the extracellular matrix and a
species which is commonly associated with extracellular amyloid deposits, interacted with B-casein to promote
its aggregation. It is supposed that Corpora Amylacea is associated with mastitis because of high expression of
heparin sulphate in inflamed mammary. This study explored that it is possible for chaperon proteins to form
amyloid fibrils influenced by components in vivo and lose its chaperon effects.

Keywords [-Casein; Amyloid fibril; Lipid; Heparin sulphate; ThT assay
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