EARMEBEERMOARHTR

T O EHENERAN K EW L EMREY
(1. kFHFEFR S PEEXHFRAREFHAN RETAREFS > FHES
FEEEE,RF 300192; 2. HRGSTHHRFHRETLERE . AT RXRFEHL THREHAN,
RELFHLIHRGFH P . HHNFARFEARELER T, RE 30007D

8 R TR O A A ) SRR A T S A AT e A L T R Y = A S [ S5 R A RE R A
WM IR AR A R R R IR W B AR Y T RE . — B BURAE S IR T S A S B R A R A 2k R A
P 3 23 2 BB IR 2 6 BRAE A B ARAE | 5 A 1T I R 08 S5 0 2R AR AT LA B RS SRR AT L 6 N 2K Y A i fel BE A
T A . PRI 0 A A O R ST B O AR A R TS T e B PR R — . A
TE T8 B 0 8 1 B AT B WL Y R At b SRR T T AR O B 1 BT B R A RS R AT T L B R T R T AR
B IR T 1 ORI TR SR BT I Ry K SR R S 7 1]

KR EARN A EARRE; 270 90ORMH

P T A i AR T ) R I 4 T RN 254 i B 2 ) — 2R AR R A Y o A R A A b — ) A0 i R 4 4
1) 7 B4 B R 43 - 8 1 DA R FEAE AL VR 0 B T4 i 2R 0 450 B 1 L 1A s A A H B s
B VR ER MR EA M AR RN eEEASFEEL 25 T Awmikh LT g —
AEY R B PO A A T S ) R ER A . N A A E F AT DL AR AT 10000 FOR [ Y B 5
EATE R B BT AR o 4R B E T AN AE AR BB R 2 IR S B L . R T AR AR T T
IR AR Y T RE 31X 2 22 IR EE 0 50 s it O ELAE 8 97 B i R ARARAS” AR 5l o gk — 20 A 4 388 1y
TE ) YR AT [ G548 . 33X b 22 R 21 1) 2l BE IR T 9] — 2 45 A A A8 Ay H A RS B R AIE 1 — ZE S5 44, DA TR
LA T M G AR AR AR AR AT S . AT S A R 21 i A
10 PR, O BURE R AR B R PR —

AR FLA A R A BT Y R AR = 4 S () 45 40 b T I 2 e IR AS (UL 1) L 32 B AR
(14 2 5 R e 5 R 22 e T BT A 05 R 3R L TR e s (00 BROR /NG 7 2R F I T A R 1) 4 o i VB P T LA
e S 1) B [ 47 78 31 R AR A G2 JLARD PO (U B8 R 11 22 55 4 S 1 7R AR A1 mT RE 75 2 L4348 & LA/
A BE S B AT B i B F LA B AT KRR GOIRA . T L i T A4 Y R 40 i 79 1 R B 0 %
AT, M 5T A A SR AT LAIA B 300~400g/ L, L& A B e AR W E R A & AR 8 2o Bk . 5 ik RIET,
20 B P 1 02 2% B A5 45 D BB M TR 43 22 1) I R B RN A B ) R R B i L s R T R 1 T A R
37 78 IR A T TE (0 0 1) DA S5 B 22 KBS 1 0 9T B T I ) R Mk = B 5 R I PR ES L UL FEZE AR
HATAR/ING —FB 5 26 (1 T 0T L A R M I i R SR B A 2 . R S5 10 40 I R 58 b L AR S R A
TR T S Bl S5 B R 1 0 5 B A S R AT 1E B 0 3T B L A B s R A D B AR 2 IR EE AR
IR IR BT R 7 1 3R 8l T e A A DR AT 8 R SR AR A M 25, DT 2k 43 A 0 Ak P 1) 2 P RS Y

BB AE AR N AR AE B & M IE B 37 S 08 B DD BE T R AR M 4, iR AR 45 5 32 B A1 B3 85 14 52 ) (CAn =
T T R AR BRI B B AR R B BB R AR DRI B R R A T S R AR e S i B
10. 14028/j. cnki. 1003-3726. 2015. 09. 005
I #E :2015-07-31; 48 [H : 2015-08-05;
ELTH: HE AR EIAS (91127045,51390483) & 973 #%I (2011CB932503) %% B3 H ;
EE B A B 1987 ), 5 i+ By LR 58 61, BTN RE T 40 7 B 418 07 I A 5T 5
CHEWBR AN AR (1963 ). B L R AR S0, 32BN F T BE T 43 F 7 i A9 B 5% s E-mail: shilingi @ nankai.

edu. cn.




.72 - I A 2015 4F 9 A

Chaperones :
Chaperones

? Folding
S intermediates
Partially
folded
states
Native
state Amorphous
aggregates
AR AN
Amyloid
fibrils
Intramolecular contacts Intermolecular contacts

M1 ERRIEFMTT &S RREENMEIES

Figure 1 Competing reactions of protein folding and aggregation
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Figure 3 Schematic view of artificial chaperone-assisted protein refolding
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(inset, top right) through side-chainmediated steric clashes between the inhibitor (green structure in yellow circle;
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Figure 5 (A) Surfactant mediated restoration of enzymatic activity of ChT bound to AuNPs surface;

(B) Schematic representation of monolayer modification on surfactant addition resulting in disassociation of ChT from AuNPs
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Figure 6 (A) Schematic representation of the structure of the negative charged AuDA and (B) thermal denaturation
followed by nanoparticle mediated refolding of positive charged proteins. (C) Surface structural features of three
positively charged proteins used in the refolding study. Colour scheme for the proteins: basic residues (blue),

acidic residues (red), polar residues (green) and nonpolar residues (grey).
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Figure 7 The influence of the physiochemical properties of superparamagnetic iron oxide nanoparticles on

amyloid B protein fibrilation in solution
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(B) HRTEM images of the F-y-Fe, O; ~ HSA-PEG-peptides nanoparticles.
(C) Kinetics of ARy, aggregation with and without F~y-Fe, O; ~HSA-PEG-LPFFD nanoparticles.
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Figure 9 (A) Molecular structures of CdTe NPs and AB,; with similarities. Kinetics of Ay, fibrillization
with and without CdTe NPs was monitored by ThT fluorescence. (B) TEM (a-j) and AFM (k-o) images of Ay
incubated with and without CdTe NPs. [CdTe]/[ ABi ] molar ratios: (a,f,k) 0, (b,g,D) 0.001,
(c,h,m) 0.005, (d,i,n) 0.01, and (e,j,0) 0.05.
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Figure 10 Ligands used for CdSe nanoparticles, and schematic depiction of protein-nanoparticle interactions
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Figure 11 (A) Schematic illustration of protecting CAB against heat inactivation by PNIPAM in microemulsion
(N: native, D: denatured, I: inactive); (B) Residual enzymatic activity of free CAB and CAB with PNIPAM in a

microemulsion after heat treatment.
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Figure 12 Regulation and preservation of the enzymatic activity by the complex formation with a cationic smart copolymer
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(NiPAM)-based polymer NP hydrogel; (B) Procedure for studying the binding of lysozyme to polymer NP

hydrogels and the activity in the filtrates.
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Recent Progress in Regulation Strategy of Protein Folding
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Abstract; Proteins, as the material basis of life, must fold and assembled property into precise three-dimensional
conformations to maintain their physiological activity, and to fulfill their normal biological functions. Once misfolding and
abnormal aggregation, proteins will not only lose their biological activity, but also lead to a number of serious diseases,
such as Alzheimer’s disease, Parkinson’s disease, Huntington’s disease and some types of cancers, which are terrible
threaten to human life and health. Therefore, how to effectively regulate protein folding has become one of the most
challenging problems in life sciences. On the basis of a brief introduction of protein folding mechanism, we reviewed the
recent progress in the development of protein folding control strategy, discussed the methods based on nanomaterials in
detail and finally proposed the development trend of this field.
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