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Replacement of core region of human a-Synuclein, _,, with the repeats of Bombyx

mori fibrion

WANG Jian-Xia' HU Hong-Yu DUAN Jia-Long'* 1. College of Life Sciences Anhui Agricultural University Hefei
230036 China 2. Institute of Biochemistry and Cell Biology Shanghai Institutes for Biological Sciences Chinese
Academy of Sciences Shanghai 200031 China

Abstract The formation mechanism of the crystalline domain in Bombyx mort silk fibrion is just similar to that of a-
synuclein  a-Syn  which is the pathogenic protein of human Parkinson’s disease. That is to say under the certain
condition a conservative sequence made of very hydrophobic amino acids and some random coils would cause the whole
structure conversion and fibrillization of a protein. It had been found that the hydrophobic region of these two proteins was
the key to the formation of 3 sheet. In order to study whether a-synuclein can be fibrillized after its aggregating core is
replaced by another we replaced the core region of a-Syn, _;, a-Syny, with the core region of B. mori silk fibrion using
the PCR technique and constituted a recombinant protein named as a-Syny, SFX. After purification and incubation for 6
days the structure of a-Syn,, SFX was examined with atomic force microscope  AFM and ThT fluorescence. The resulis
showed that fibrillization did not occur in a-Syn,, SFX. This suggests that the availability of a core region important to form
B sheet and a random coil region does not necessarily make a protein to fibrillize. The research provided clues for the
study of artificial silk.

Key words Bombyx mori fibrion a-synuclein aggregation fibrillization

Harper and Lansbury 1997

a- a-synuclein  a-Syn
Wood et al. 1999
PrPe PrPs'c  Morrissey and B
Shakhnovich 1999 f3 AB AR B AB
30371088
1976 E-mail wangjianxia000 @ 163. com

*

Author for correspondence E-mail  duanjialongd0 @ 163. com
Received 2005-01-31 Accepted  2005-06-02



- 855

VGGAVVAGY  ABy » PPy s a-

Syng_7  Morrissey and Shakhnovich 1999

Gly Ala  Val 3

Gly
Ala
Val
B
Gly

Ala Bombyx mort silk
fibroin a-
Syn
2 B Li et
al. 2001 Ji et al. 2005

SFX X

SF7a  VGYGAGV SK7b  VGAGYGV  SK9
YGAGVGAGY SF10 GAGAGSGAGA SF11

VGAGYGAGAGV
B
SFX a-Syn, _,;  a-Syny, “ VGGAVVAGV”
a-Syn,, SFX
1 #M#A7 ik
1.1 ##+
pET-3a a-Syny, E. coli
DH5a E . coli B121 DE3

Sephadex G-25 CM
Sepharose Fast Flow CM FF  Superose 12

FPLC Amersham Pharmacia
YM-3  centricon Millipore thioflavin
T ThT Aldrich 0.2 pm
Pall Corporation GdmCl USB
PCR SingleBlock™ Ericomp
Bio-Raid

1.2 Bk Al
Nde I ~ BamH1 T4 DNA
rTaq TaKaRa Pfu DNA

dNTPs
Waston
1.3 PCR/Sh4 38 B 69 L B DNA
a-Syny, pET-3a
a-Syny,
PCR DNA
Nde 1 BamH [
pET-3a PCR
PCR MiniCycler™
1.4 DNA T4
PCR DNA
Sambrook 1995 a-Syny,
pET-3a a-
Syn,, SF7a SK7b SF9 SF10  SF11
C-
4
Phe Trp
a-Syny, T7
promoter PCR
T7 promoter 5" 20 5'-TAATACGA
CTCACTATAGGG-3" SF7a 44
5'-GCGGATCCTTAAACACCAGCACCGTATCCA
ACATTTGTCACTTG-3" SK7b 44
5'-GCGGATCCTTAAACACCGTAACCAGCTCCA
ACATTTGTCACTTG-3" SF9 57

5'-GCGGATCCTTAGTAACCAGCACCAACACCA
GCACCGTAATTTGTCACTTGCTCTTTG-3" SF10

60 5"-GCGGATCCTTAAGCACC
AGCACCGGAACCAGCACCAGCACCATTTGTCACTTGCT
CTTTG-3" SF11 56 5'-

GCGGATCCTTAAACACCAGCACCAGCACCGTAACCAG
CTCCAACATTTGTCACTTG-3’
1.5 SMRIABEFAR F Y5k

pET-3aa-Syn,, SFX

BL21 DE3 a-Syny, SFX
Amp 100 pg/mL LB
37°C 2% 37°C
3h IPTG 1 mmol/L 3
h SDS-PAGE
1.6 E4a%kasi
BI21 DE3



856

Acta Entomologica Sinica

48

50 mL
LB 37C
1:100 2LLB 37C Ago
0.6~0.8 I mmol/L.  IPTG
200 r/min 3~4h
4 000 r/min 15 min
20 mmol/L Tris-HCl pH 8.0
LB 40 mL

20 mmol/L Tris-HCl 50 mmol/
L NaCl 0.5 mmol/L EDTA 0.5 mmol/L. PMSF pH
8.0

15 000 r/min 20 min
50% NH ,S0, 1
h 8 000 r/min 25 min

50 mmol/L. Tris-HCl pH 8.0

Sephadex G-25
10 mmol/L. MOPS pH 7.0 CM FF
0 ~ 500 mmol/L. NaCl
10 mmol/L. MOPS pH 7.0
SDS-PAGE
YM-3
3K 100 mmol/L
100 mmol/L. NaCl pH 7.0 FPLC
Superose-12 95 %

Centricon

1.7 ZasEani
Lasergene

€ UV-2100

100 mmol/L 100 mmol/L NaCl pH 7.0
1.8 & &G SRR AT i o 2] 2
YM-3 Centricon
200 pmol/mlL
PBS 100 mmol/L
mmol/L. NaCl pH 7.0 0.05% NaN;

100
0.2
pm
1.5 mlL Eppendorf
Parafilm
200 r/min

1 mL
37C

-20C
20 pL

980 yL 5 pmol/L.  ThT

50 mmol/L Glycine-NaOH pH 9.0

446 nm
5 nm 10 nm 460 nm ~ 560 nm
482 nm
Fip Fip,
1.9 BT 2#4b(AFM) 3%
PBS 10 pmol/L
5pL
Alfa Aesar 5 min
PBS
AFM Digital Instruments
Nanoscope Il 130 pm x 130
pm Tapping
5
Digital Instruments 20 ~
100 N/m
20 ~ 40 mV setpoint 0.4~0.6V
280 ~ 340 kHz 1.1~2.5 Hz
2 #ZX
2.1 Eakaahit
pET T7 promoter
PCR
Nde 1l  BamH 1
pET-3a
a-Syn,,  GAV SFX
a-Syn,, SFX
22 FWEFAHRE
Tris-Tricine
SDS-PAGE
1 5
a-Syny, SE7b - a-Syny, SF7a
a-Syn,, SF7b
2.3 EHEEGH LI
CM FF FPLC
superose-12 a-Syny, SFX 15% SDS-PAGE
95% 2 4
a-Syn,, SF7a 2

CM FF



The target after CM' 5.  FPLC
The target after FPLC.

0~ 0.5 mol/L NaCl
FPLC superose-12
95%
2.4 7 SFX % #%VGGAVVIGV™ R 35 ¢4 %)
SFX a-Syny, “VGGAVVTGV"
3
ThT

LeVine 1999 446

nm 482 nm

ThT

SF9 a-Syny, SF10  a-Syny, SF11

SFK7b
Syn.,SF7a

3 itk

AFM
a-Syn,, SF7b

6 o- 857
1 2 1 2 1 2 1 2
= = Seugy -4 :f — e e—
- —— - - - e
- i
-_ == s = _“ ' -
- a - = W ==
- -— A =
3 = —
mw = v e
. 3 » | v -
- - - w
A B C D
1 a-SynySF7a A SF9 B SF10 C  SF11 D
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Fig. 3 ThT fluorescence assay of a-Syny, SFX incubated for 6 days
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Fig. 4 AFM images of «-Syn,,SF7a, a-Syn,,SF7b,
a-Syngs , and a-Syn,,

B 5 {#iR 6 X The samples were incubated for 6 days.
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