N Lok semmmin
. . Progress in Biochemistry and Biophysics
)4 2008, 35(10): 1202~1208

www.pibb.ac.cn

Research Papers [ iEaE iE

JEfEEE LX) a-synuclein 73 FHIK B2 *

g&_‘(;{"\ 1,2,3)

X 3E 3%V

MR kA

O ERMERE AR BT, A6 100101 e ERRARHEFRAERE, JEIT 1000495 VHN KB R, AN 450052)

FE KA 51 a-synuclein 230 5 R ZI S, B AP AREEREELAT MR E SO B e DL
T BTSRRI T R R B a-synuclein 58 FEILFRIIEE 5, 308 nm PTG W] B BRAC, RN 447 nm A4
ARBEHE S AAT AR S . 5 R S (4 B SR L AR BB AR AR SO 1 B e AT B B AR IR S
ARBEHE SRR IE T 2 MAFAERE AR RIS, R Tyr SRIE S AERER IE AR AE 50t R (o A e 5 IR E B9 il tbsei. [ 0k
e SRR, a-synuclein SRBEME G, 3L - BT S BRI, AREPRE LI o-synuclein 11 HLF BRI B A 4
R AEEEHEAL T LA S a-synuclein B 73R4, H B0 A E A 5 a-synuclein K AEARMEREIEAG. DL 45 RER,
FEBERE AL AL T 1 L S35 o-synuclein 7540 M P IS 3T SR04 T 3R 48,

KR CFEEHEEL, o-synuclein, 2> THIR, FHEYOL, HRITR, 0 TRE, LRI IERON

ZR9ES Q5. Q6, Q7

a-synuclein 7& ] 4> #% 3 (Parkinson’s disease,
PD)Ji A ki 4% 5 G /NA (lewy bodies, LB) [ 35 %
oy, IR AR AR A A A 22 3R AT PR,
LB iR 2 RKMEZEAR. Z9 MR 0 A N K
B4, o-synuclein 7EAN A i X KT8, & HE 7L 5 fih
HUAKHSL. 5 G044 0 R S M 0 <6 AR B 1E S 5
a-synuclein 73 1 [f] 15 5845 (AS3T. A30P)AH %67,
fE LB /MAH,  o-synuclein 515478 3 58 FE T i
WFELTdE. HErreRY], S\ E 1 e B
WRAEAE R A P R T S I B SR, B,
A FORE AL S P 3 SO R 11 A R IR A8 A0 0] T 1)
Bt a-synuclein JHFRHT S 70 R ERA ETM
ZZENH.

a-synuclein J& — M RIR AR S A H EHE L
PRANSEIS RO, AE BT A R T RLE R
LA AR EE . (R, R Bl i 55
] IMEHE a-synuclein #5147 & f1 5> 7R 2. (H
FHERINZ, AR R R S Bl AL — 1]
B CARMEREILAL” ) H R PE kL 5 B A By
T BRI E R MR, 2 5t B s i 5 1)
R — MBS, I HLAR 1 SORE A 5 i
AR NS, PR IR, T AR R A
2K 77 ¥ (advanced glycation end products, AGEs)

5 «-synuclein 7 HUR 1 % 2 [G A4 5 oy BA 3t
SENTILG. SR, a-synuclein (1) E BEEHE JE AL %) 1
Ir AR SEm H AT oR WARIE. fEdt, A/
1 S b 55 50 %5 B X o-synuclein [ JE BB 3L 4L BT
FERH A

1 MEFTE

11wy

T NJE a-synuclein 3 [K] JFU R pET-3a-AS H
[ L2 e A= ) BRI S BT E RS B8 S0 s R U5 T
B RFE e R R S S A A E T,
417 #0#%). BCA(The bicinchoninic acid) & [ 5& &
iR 7 £ 4 Pierce Biotechnology 24 #] /= . F-4500
P64 66 FE i (Hitachi 2 7)) FHVE 9 6434 H
Jasco J-720 [5] — (A 1% )OI 5E 8 28 Ah [ = 00
(Circular Dichroism, CD)W %2 £ [1 it — 4 &5 ) A%
ks JEM-100CX H T 2506 T Wil Lk 2 11

* [H K AR 490206041, 30570536), [F 5% 5 FEREHI 5T K Jié
11 %11(973)(2006CB500703), H E Bl 7 g 5 42 (KSCX2-YW-R-119) %
ByuiH.

= JE IR A

Tel: 010-64889876, E-mail: herq@sun5.ibp.ac.cn

Wk H 3 2008-06-05, #52 HH: 2008-09-11


mailto:herq@sun5.ibp.ac.cn
http://www.pibb.ac.cn

2008; 35 (10)

Bz JERMEERLIT a-synuclein 5 FHIK B * 1203 -

4k K & A& . Q-Sepharose #+ 4 F- Amersham-
Pharmacia Biotech; Sotemp-6500 fH ¥ £5 7% 41 4
Fisher A &) 7= 5.

1.2 A%

1.2.1  o-synuclein &5 [ )2k, $%SCER Tk (1) 7
04, DK B BL21[DE3] WA A pET-3a-AS
UKL ) ik 1d £, fE S 100 mg/L & N %R
(ampicillin) (1] LB Br 32501 (37°C)IEFRL . 4kifi
P KRB RS Ao M 03~04, MALIKRER
100 wmol/L 1) IPTG 5% 5h, B0 I WCEEDTE.
FRE 1L WL S UTHE R 100 ml 9K BIE
K 50 2% 3 W (30 mmol/L Tris- HCI, 40% JE B ,
2 mmol/L Na,-EDTA, pH 7.2) BIFFES, %l E
10 min E%/L‘,\(m 000 r/min, 20 min, SORVALL
T21 =3 &ML, Dupont 2 7)) HEWEEVLE. H
90 ml A KBIFFEM@T), A 37.5 wl HLA
MgCL ¥, VK LJiCE 3 min, 2{.02(10 000 r/min,
20 min). ¥ b5 WO 2% #f 0 A (20 mmol/L
Tris-HCl, pH 8.0) % #7 i %% J5 I Q-Sepharose £,
LA 0~ 0.5 mol/L NaCl #EAT B 5 P, e S U M e
FH 15% SDS-PAGE f5ll, 34 18 ku 44t
2 R 404y . % 20 mmol/L NH,HCO, i#H, ¥4
HTREET-20C %M. Hd, &ao. 2. &
MrEI7E 4°C BEATHR 4.

1.2.2  BEEEAL a-synuclein £F & 1625 . ELIREE
M 40 g/L a-synuclein ¥, 3 0 I N i %5 B
TR K 1 mol/L), & T 37°C fEIRE FE4
WE. AT, BAAIEE T a-synuclein 1F
AL T ARV TN 50 mmol/L i R £h 2% P i
(pH 7.4) & &K & 4 1.5 mmol/L PMSF. 100 wmol/L
EDTA. 0.5% sodium azide.

1.2.3  BEELAL RO AR JEAL 1) a-synuclein £ [ 1) %2
Hor M. 7E a-synuclein 53k J5URE 0 & 126 0. 3.
6. 9. 12. 15. 18. 29. 41. 49 KA, H
50 mmol/L R #h 2% P (pH 7.4) %k 100 fi5.
SE B RN TR 94 6(1 =280 nm;  A,=300~ 450 nm).
[Fi) N 326 8 B8R G IS 70 O Ae=335 nm AT A=
370 nm, BEAT RS EREFIHE 400~ 600 nm.  FIHIHE
J£ 45 60 nm/min, WOR AR FBEEII K 5 nm, PMT
voltage: 700 V, ¥ 37°C, &NEHE N 3 &
RSN

1.2.4  HESEALRAEHEREFEAL a-synuclein [ — (8 ) 1%
AT, JE L R AR X R (43 (circular dichroism,
CD) A FEAL AR SE AL a-synuclein [ 24514

A, LESWEEE IGAS RN TR B, OB SRS A0 A
H Al o-synuclein, ] 50 mmol/L i FR & 2% #h i
(PH 7.HF RS 0.5 gL BATIE. WELKM: W%
25C, J6f2 0.1 em, VKT 1.0 nm, WA
190~ 250 nm Y6, 2r5IHET 5 YA, BCPEME
TR BT R AR & 5 (K2D fEZe A i 51).
125 HTRMENEE. FE5HmFENE 38 K,
HORE JEAL RN AR 24k o-synuclein, ] 50 mmol/L
FRELZE M (pH 7.H)F RS 0.4 g/L. ARJEH 5 ul F
ot R B AT B S 2 e W e R AR Y L, R
1 min, HIVEARW 2 2 ROV W, FBLZEKUE 2
. 2% AR L) R R S Bl £ G 1 min. £
JEM-100CX HL 7B T, LA 80 keV sk v 1 47
Ko, TR . L Image-Pro Plus 6.0
BRI R ELARANC S, U IR K2y 531k
44000, 71 000, 135 000 1.

2 & R

2.1 JEFEHEE{LTIZD a-synuclein WRE KX HEE L
ITEMRIR AT

4 S0 R0 % BE 23 ) 5 a-synuclein fR ¥ 49
Ko AEANTE] IR I A B JBORE 00 5 e A U 94 ' (.
T a-synuclein AN E A Trp Zh s, DR Ay P %2 0
FEORYET Tyr, A=280 nm; A\e,=308 nm). ] LA
WELH, 555 % BE B 10 a-synuclein P I 29¢ %
SRR e R REIC(E la). M AR S
a-synuclein fR3R 2] 30 KA, & NI 25 6AH
SO AR B I (B 1d). {HE, S5 R A A
o TT AU 2 ' 3 B AR AL HUAS KB (K 1), AE AR
HEIP) a-synuclein P 2¢ ' AH XS 58 B A — & I T
(K 1b).

EAFERENE, 24 300 nm 2] 500 nm F1H5
TE N IR DEEI RS EuE iy, ] LS B0 LA o-
synuclein 7 450 nm /e A5 3L T —N 5 1) 52 't At
(K 2), PGB a-synuclein B 3E AL I TH] (1)
FERTT T MBI 26 RO KA, Tyr
BRI RS 986 5 a-synuclein B 5544 T JE BT
PN AL E M RER IS, ] Tyr FRAE
5508 Ak 98t o [ 2 1) A5 5 TR) BE R b 4
el

YEZEHIE T a-synuclein $ LA 7= 1) 5 6 1) B
KIIIERT T New=370 nm( 53— AL WEAL - 335 nm),
1M 5 K R HFUEART T No=447 nm(/&] 3). #E a-synuclein
51 2 5 R0 SRE 23 0 0 B R A [R] I TR B, I



. 1204 - EYUESEYYIRHRE Prog. Biochem. Biophys. 2008; 35 (10)

(a) (b) 2 400} .

400

o
(=
S
T
[
[l

Ne]

[=3

S
T

200} &

100

Syn alone

Fluorescence(arbitrary units)

Fluorescence(arbitrary un

0 1 1 1 ! 1
280 300 320 340 360 380 10 20 30 40 50
Aen/INM t/d

S

~

=

S
T

© 2 400} @

w2
(=3
S
T
[
(]
L]
[l
[
o
(=
(=]
T
[

100

—

(=

S
T

Syn+fructose Syn+glucose

Fluorescence(arbitrary un

)

S

S

:
Fluorescence(arbitrary units)

)

S

S

-

S

10 20 30 40 50 10 20 30 40 50
t/d t/d

S

Fig. 1 Changes in the intrinsic fluorescence of a-synuclein in the presence of hexose
Changes in the intrinsic fluorescence (\,=280 nm; \,=308 nm) of a-synuclein were measured after incubated with fructose and glucose for 49 days as
indicated (a). m—m: Syn; @—e : Syn+glucose; A—A : Syn+fructose. During the incubation, aliquots were taken for the fluorescent measurements at
different time intervals. «-Synuclein alone was used as control (b). Fructose (c) and glucose (d) were added to a-synuclein and incubated at 37°C ,
respectively. Aliquots were taken for the measurement of the fluorescent emission intensity as indicated at different time intervals.
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Fig. 2 Fluorescent spectra of the glycated a-synuclein
Conditions were referred to Figure 1, except the fluorescent spectrum was measured from 300 nm to 500 nm. a-Synuclein alone was used as control (a).

The emission intensities of the protein in the presence of fructose (b) and glucose (c) at different time intervals were measured, respectively as

indicated. m—m: D3 syn; e—e: D6 syn; A—A: D9 syn; v—v: D12 syn; : D15 syn;«—<: D18 syn; : D29 syn;@—w: D41 syn;%—x: D49 syn.
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Fig. 3 Changes in the fluorescence intensities of a-synuclein by excitation at 335 nm and 370 nm during the glycation
Conditions were referred to Figure 1, except the emission intensities of glycated a-synuclein were measured on different days. The fluorescent emission

intensities (447 nm) were detected by the excitation at 335 nm (a) and 370 nm (b), respectively. m—m: Syn+fructose; e—e: Syn+glucose.



2008; 35 (10)

Bz JERMEERLIT a-synuclein 5 FHIK B

* 1205 -

447 nm FHX R CIREE 45 R B oR: BEAE a-synuclein
MIRESEAL RS, 447 nm [1929¢ 65 5 i B AN W 34
(K 3a). FEAHFTEOL R IE 335 nm SO A
TR, R IR AR (B 3b). ISR
(AR B, a-synuclein i FHE 14 LAk 0
0 BT A B B A 11
22 FEFBHEE IR P a-synuclein = 2 L5 HIRY
T

h T e R RS S EE A S TR
(B 4), AE e B = o 0 e TR
a-synuclein MR BEAEAL. 5 ARMERAL a-synuclein

(a)
10F
S ol
S
. 'Y vk
NE _10l! ._.-' e s
o o Jashas
20 { 0 fﬁQ
3 o, A
& =20 e TS
é A‘
S 30}k
200 210 220 230 240 250 260
A/nm
© 5t
= op
2
s Or
g_lo-
&1t
S 20+
I 951
-30 L L L L L .
200 210 220 230 240 250
A/nm

XA LG, BEIEAL 10 A S IR 5 B A8 A AN BH (2
(K 4b). IR a-synuclein ¥ A BH 2 1 2 45 44
A, WFE B RAEST CD i, BEE LSRR
b a-synuclein 2 A R 2. U E 17
KZJG, Bkl a-synuclein [ — (4635 HUEL T
—E AR (E 4c); UWFE 34 RIS G ) 22 AR
N (B 4d).  a-synuclein 5 5B B
W= R o BEE N 27% N E) T 50%(% 1), 1fi
XIRFE A 24% /A7, UL RS IREW], SR
WEE MFE AR LS, RHE? E a-synuclein 4 11
) o BRI Nk W .

(b)
5L
o
g
7 st
g8 -
‘.:0—10- o
3 of
T-15¢t
)
T 200 st
- -
-25¢
200 210 220 230 240 250
A/mm
(d) 5
f 0 ‘A“W
3 A
£ st
. A‘A‘
NE_lo_ 3 A8 pA I
? o
en—15 "
5 o
o =20t o
S
~-25}
3
_30}
200 210 220 230 240 250
A/mm

Fig. 4 CD spectra of glycated a-synuclein

Far-UV CD spectra were measured under conditions referred to Figure 1. The CD spectra of the glycated a-synuclein were measured on 0 days(a),

10 days (b), 17 days (c) and 34 days (d), respectively. m—m: Syn+fructose; ®—e: Syn+glucose; A—A: Syn.

Table 1 Content of the secondary structures calculated according to the web site of K2D

Day 0 0 0 10 10 10 17 17 17 34 34 34
Syn + +F +G + +F +G + +F +G + +F +G
a-Helix 28 28 22 27 28 28 28 28 28 24 50 35
B-Sheet 32 32 30 33 33 33 31 33 33 33 13 17
Coil 40 40 48 40 39 39 62 39 39 53 36 48

The values of content are shown in the percentage (%) of total secondary structure. D10, D17, D34 represents the incubation days of a-synuclein

with fructose or glucose or a-synuclein alone as indicated. G: Glucose, F: Fructose, Syn: a-Synuclein.
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3 K SRR R A B 0 1 (RO i BT LT A
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4.

Fig. 5 Electron micrographs of glycated and non-glycated a-synuclein

a-Synuclein was incubated with fructose (a), glucose (b) and alone (c) for 38 days. Scale bars: 200 nm.
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EINKZEAZSE TR MM Z M6, WmaR
B MR-, B34 8 -synucleinfE
ARTRAAET, XhE i R AR ER, W59
BT T T I FE A5, o-synuclein 2 T LA 32
B, Rzt A T 8 S AN T
K. a-synuclein 7 P B R ST S R AR TE BN 8 1A
A PD RRFAE S BRE IO . AR, R (1)
TR, EEAREANRE TS, T RES
HHF R BTG, i, B
SN2 S F o-synuclein [FIRFRIL D4 TIRIE,
ERREREAL, R 02 A E B AL (10 AR LD
BRI, AR SCAEE 3 R FH RO AN B A A 3 B
e, WL T a-synuclein [FIHESEAL, WEL 3 T 43
A n] AR SRR B A ) o A%, e R
FR3E .

TR R AR, AT R
HEACEI ) B R A — R A4S Maillard 4040 i
s oy FEASE RN, 542 M arr AR
PEIALZE =4, 1 AGEs YT IX Fh Bk IE BN R 3640
G5 A R BN Z R ik A HAEHIRY. AGEs
KEAAET Z M ZRAT R B, B35 PD 75
PR LA, B AT VE A% bV R SBE (progressive
supranuclear palsy). Pick [ DA A & PR R 1322,
AGEs 1B F 5 B8 5 B0 (1) 355 1k B AR 2 A G,

HEEW 'S A B0 AH AN I 8 Tl g 22, A S g
R, HUHER 2 B e AT a-synuclein BEIEAL,
IR LR R D, 2o T B 54k 2
a-synuclein SR — i L5 K]

A 5 3 % RO 61 2 W A B A 158 i B
& RN R R R KA AE T Iy AL 20, RIAFAE T
SR AP EREE . SR AT DULE 2 B EE N 48 S
WA R N AT R, Kk, $FES «-synuclein
(R AR S ASEHEL T 48 o P PR B T X, T
RS EARRNAE T RAMIREEA. B 3 BT
N, FHEAE RIS o-synuclein §% & B, BEIEALT
RN TR FEAR XS T AR . MR, RS
a-synuclein 1) 5N ) H o BRTiE 5 & (19 38 01 23
M. XL RYR, ST, RIEEA Y
5 a-synuclein &2 NI TE OB FEACATAE D). X2
TR R IR L 22 2 SRR REE 0 E 4 L bl
By, TARER R A 2 TR, TS
B2 ISR AT A (1) T R

EARTAER, HEFT 280 nm W ZGHEATHE
H R G AR IR . 1% 9 6 & B i 7 W K
Tyr BRIEFT =42, X2 a-synuclein A5 A7 (%
JRY%FE. a-synuclein —IL &4 4 4> Tyr 5836, Ask
56 Pl 5 PRT PSR 58 A% B I BT Tyr Ak
WA A, Kk, BT ERNIEROERT
a-synuclein B3 1 IR GARAK,, TITAE 53Rl
IR R AR e bR . X 50T LAFLE 308 nm N UEZOG
5 447 nm FRAEDOGZ M RE R AL BN S . Tyr ik
FEIAGALE a-synuclein 73T IR EEAL, AHLESE



2008; 35 (10)

Bz JERMEERLIT a-synuclein 5 FHIK B .

1207 -

BEIAL PO R O A2 ] B R

FPE LRI 9IE ,  a-synuclein ZEARSR AT L H &

R AU EDN, (HRAEAR S IR A1
s AEE MR SR AR EIR DR, X )
REAEA SR I IS 06 461 55 PTARIE 1A 2250 53
Hb, BEEEAL a-synuclein [ o B8 & &1 I 7> 1
B, G 2k PRI

15

s % X W

Spillantini M G, Schmidt M L, Lee V M, et al. Alpha-synuclein in
Lewy bodies. Nature, 1997, 388(6645): 839~ 840

Trojanowski J Q, Lee V M. Aggregation of neurofilament and
alphasynuclein proteins in Lewy bodies: implications for the
pathogenesis of Parkinson disease and Lewy body dementia. Arch
Neurol, 1998, 55(2): 151~ 152

Trojanowski J Q, Lee V M. Parkinson’ s disease and related
neurodegenerative  synucleinopathies linked to  progressive
accumulations of synuclein aggregates in brain. Parkinsonism Relat
Disord, 2001, 7(3): 247~ 251

Kosaka K. Diffuse neurofibrillary tangles with calcifications: a new
presenile dementia. J Neurol Neurosurg Psychiatry, 1994, 57 (5):
594~596

Lavedan C. The synuclein family. Genome Res, 1998, 8(9): 871~
880

Polymeropoulos M H, Lavedan C, Leroy E, et al. Mutation in the
alphasynuclein gene identified in families with Parkinson’s disease.
Science, 1997, 276(5321): 2045~2047

Kruger R, Kuhn W, Muller T, et al. Ala30Pro mutation in the gene
encoding alpha-synuclein in Parkinson’s disease. Nat Genet, 1998,
18(2): 106~ 108

Tofaris G K, Spillantini M G. Physiological and pathological
properties of alpha-synuclein. Cell Mol Life Sci, 2007, 64 (17):
2194~ 2201

Dawson T M, Dawson V L. Molecular pathways of neurodegeneration
in Parkinson’s disease. Science, 2003, 302(5646): 819~ 822

Dauer W, Przedborski S. Parkinson’ s disease: mechanisms and
models. Neuron, 2003, 39(6): 889~ 909

Conway K A, Harper J D, Jr Lansbury P T. Fibrils formed in vitro
from alpha-synuclein and two mutant forms linked to Parkinson’s
disease are typical amyloid. Biochemistry (Mosc), 2000, 39 (10):
2552~2563

Beger K. Alpha-synuclein structure, posttranslational modification
and alternative splicing as aggregation enhancers. Acta Neuropathol,
2006, 112(3): 237~ 251

Munch G, Luth H J, Wong A, et al. Crosslinking of a-synuclein by

advanced glycation endproducts
step in Lewy body formation?. J Chem Neuroanat, 2000, 20(3 ~ 4):
253~257

Huang C H, Ren G P, Zhou H, et al. A new method for purification

an early pathophysiological

of recombinant human a-synuclein in Escherichia coli. Protein Expr
Purif, 2005, 42(1): 173~ 177

Jenco J M, Rawlingson A, Daniels B, et al. Regulation of

20

21

22

23

24

25

26

27

28

29

30

phospholipase D2: selective inhibition of mammalian phospholipase
D isoenzymes by alpha- and beta-synucleins. Biochemistry (Mosc),
1998, 37(14): 4901~4909

Maroteaux L, Scheller R H. The rat brain synucleins; family of
proteins transiently associated with neuronal membrane. Brain Res,
1991, 11(3~4): 335~343

Papachroni K, Ninkina N, Wanless J, et al. Peripheral sensory
neurons survive in the absence of alpha and gamma-synucleins.
J Mol Neurosci, 2005, 25(2): 157~ 164
Sidhu A, Wersinger C, Moussa C E, et al. The role of alpha-synuclein
in both neuroprotection and neurodegeneration. Ann N'Y Acad Sci,
2004, 1035(1): 250~ 270

BRI, T W, VPR, A5 AR R R I gy P
T PEAR L. L5 R FEBE R, 2008, 35(4): 393~ 400
Li FX, LulJ, Xu Y J, et al. Prog Biochem Biophys, 2008, 35(4):
393~400

i ST V= W T L N N AP b LR A P S N e S Vs
FUEE R IT R B k. W N YY) B R, 2006, 33
(10): 940~ 941

He R Q, Chen L, Ke S, et al. Prog Biochem Biophys, 2006, 33(10):
940~ 941

Miinch G, Schicktanz D, Behme A, et al. Amino acid specificity of
glycation and protein-AGE crosslinking reactivities determined with
a dipeptide SPOT library. Nat Biotechnol, 1999, 17 (10): 1006 ~
1010

Liith H J, Ogunlade V, Kuhla B, et al. Age- and stage-dependent
accumulation of advanced glycation end products in intracellular
deposits in normal and Alzheimer’s disease brains. Cereb Cortex,
2005, 15(2): 211~ 220

Reddy V P, Obrenovich M, Atwood C S, et al. Involvement of
Maillard reactions in Alzheimer disease. Neurotox Res, 2002, 4(3):
191~209

Bucala R, Cerami A. Advanced glycosylation: chemistry, biology,
and implications for diabetes and aging. Adv Pharmacol, 1992, 23:
1~34
Singh R, Barden A, Mori T, et al. Advanced glycation endproducts:
areview. Diabetologia, 2001, 44: 129~ 146

Vlassara H, Uribarri J. Glycoxidation and diabetic complications:
modern lessons and a warning?. Rev Endocr Metab Disord, 2004, 5
(3): 181~188
Schmidt A M, Yan S D, Wautier J L, et al. Activation of receptor for
advanced glycation end products: a mechanism for chronic vascular
dysfunction in diabetic vasculopathy and atherosclerosis. Circ Res,
1999, 84(5): 489~ 497

Artwohl M, Graier W, Roden M, et al. Diabetic LDL triggers
apoptosis in vascular endothelial cells. Diabetes, 2003, 52 (5):
1240~ 1247

Kaji Y, Amano S, Usui T, et al. Expression and function of
receptors for advanced glycation end products in bovine corneal
endothelial cells. Invest Ophthalmol Vis Sci, 2003, 44(2): 521~ 528
Schalkwijk C G, Stehouwer C D A, van Victor W M, et al. Fructose-
mediated non-enzymatic glycation: bad
modification. Diabetes Metab Res Rev, 2004, 20(5): 369~ 382

sweet coupling or



* 1208 - EYUESEYYIRHRE Prog. Biochem. Biophys. 2008; 35 (10)

Nonenzymatic Glycation of a-Synuclein and Changes in Its Conformation®

SHENG Zhi-Ling"*?, LIU Yan-Ying", CHEN Lan", HE Rong-Qiao""
("State Key Laboratory of Brain and Cognitive Sciences, Institute of Biophysics, The Chinese Academy of Sciences, Beijing 100101, China;
YGraduate School of The Chinese Academy of Sciences, Beijing 100049, China; *Medical College, Zhengzhou University, Zhengzhou 450052, China)

Abstract During the incubation of purified a-synuclein with fructose or glucose, it was observed that the protein
intrinsic fluorescence at 308 nm decreased while the fluorescence of glycated derivant at 447 nm increased. This
fluorescence representing nonenzymatic glycation of a- synuclein was more rapidly formed in the presence of
fructose than that of glucose. Interestingly, an energy transfer could be observed from the intrinsic fluorescence to
the nonenzymatic glycating fluorescence, suggesting a near distance between Tyr residues and the nonenzymatic
glycated derivant. Experiments using circular dichroism showed that the content of «- helix of nonenzymatic
glycated o -synuclein was increased during the nonenzymatic glycation, especially incubated with fructose. The
nonenzymatic glycated a-synuclein was in some rod-like filaments under the electronic microscope. That is to say,
nonenzymatic glycation induces the conformational changes of «- synuclein which is more vulnerable to the
nonenzymatic glycation of fructose. It appears that nonenzymatic glycation induces «-synuclein misfolding and
probably aggregation in cell.

Key words nonenzymatic glycation, a-synuclein, molecular conformation, characteristic fluorescence, molecular

aggregation, neurodegeneration
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