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Here we show the function of alpha-synuclein(SNCA) in the glucose metabolism, whic
h is a susceptible gene for Parkinson disease. In a transversal study in Japanese population, we found tha
t serum SNCA was strongly inversely correlated with elevated seric insulin resistance indicators. Addition
ally, in SNCA knock-out mice only glucose metabolism is impaired in glucose and insulin response during di
etary-induced insulin resistance. In vitro, treatment of recombinant SNCA activates PI3K/Akt pathway throu
gh Gabl activation, independently of insulin receptor activation, leading to glucose uptake in 3T3-L1 cell
s. Also in vivo, injection of SNCA activates Gabl-Akt-glucose uptake pathway in adipose tissue and muscle
thereby promoting glucose utilization in mice. Moreover, during insulin resistance, SNCA treatment decreas
ed blood glucose levels thus recovering glucose utilization in tissues. These findings suggest serum SNCA
potential for prevention or treatment against insulin resistance.



Human Gene Ther 2006

Arterioscler Thromb Vasc Biol.
2007, Am J Pathol 2008

a -synuclein(SNCA)

SNCA
SCNA
SNCA
SNCA
SNCA
SNCA
SNCA
SNCA
SNCA

SNCA SNCA
SNCA
SNCA
SNCA
SNCA
SIRT
SNCA
SNCA
SNCA
(UCP) O
CPT
1 CoA

SCD-1(Stearoyl Coenzyme A
Desaturase-1) fatty acid synthase,
EVOVL6(fatty acid elongase 6)

SNCA

SNCARIRZ 7R BTHIRRER BRFU 1 R
Bintt%e 29 30, BRAREGCORRAM
BEFEBEE(ERFGN-IC.

ss O
B
3
&
2
&

m
>
©
R
&
=1
&

T
+
7

o oo
W

Serum Glucose (mg/dL)
7
K
g 3
o
Insulin (ng/mL)
|
Wé} .
It
4
¢ 3
o

<
8

&

Serum Glucose (% change) o,
1.
6/
|
It
H

0 Min 15 Min 30 M 60 Min 90 Min 120 Min

H |
RO (VCOZIVO2)
- .
! Q=
]
o8 <
=l
. —sneaxo| E i
o 5.
02 Light Dark L
©

10-16he  16-22hr  224hr  4-10hr

PP PO PO OSSP DS
S

1 SNCA




Gabl

SNCA

SNCA P13

Glut4

Gabl

SNCA Akt
PI3kinase

SIRNA

SNCA

Akt
2-DG
SNCA

SNCA

P13 Akt

SNCAIZPI3K /Gab ] / Akt7&iEH{EL THIRRMANO)
Eﬁ)ﬁilhéai’é{&ﬁﬁté

SNCA & £
w e
0 5 10°15'20°30'60'120° 5" < B c
piR-p
Ee === Rre 1P: Py
e ] RSt - v oA Sk
P -+ _ Insulin = + - SNCA
L =
Emww=——— gt ot [+ * ®]ees
Gt [E]ws oo
[—— S
T T T T g
o
E AU
Control_Gab1 siRNA § o e
S s g
pAkt 1 -~
Akt 1 1
Gab1 1
[ g,
[ o ) G202 3
4 SNCA SNCA
SiRNA Control Gab1
WAT EPI WAI Ketro
” 5
g
§ £h
5 X
< 3
Saline SNCA Insulin  SNCA+ Saline SNCA  Insulin  SNCA+
SNCA Ab SNCA Ab
Soleus Gastrocnemious
b ] p=0.05
—~400 418
830 8 3%
S 30 =
;253 * 250
g2 f
* 100 1&513
50 50
0 0

Saline  SNCA  Insulin  SNCA+
SNCAAb

Saline  SNCA  Insulin  SNCA+

db/db

SNCA

SNCA

SNCA
SNCA

SNCA

SNCA

SNCA

SNCA

SNCA

SNCA
SNCA
SNCA
SNCA

SNCA
SNCA

SNCA
SNCA

SNCA

SNCA
(db/db)
SNCA

SNCA

A s 4000 NS B éwsnnn
§ 00 § 10000
& 2000 F4
£ 1000 g™
2 -~
@ 0 & o
WT  ThyiSNCATg WT Thy1SNCA
+ SNCAKO
: R s
— B _ 600
w o = W
Bone Marrow SNCAKO =
ol < 400
2w
5
SNCAKO
one Marom \_ ‘ E 200
=¥ — & 1o

Serum Glucose (% change)

u
8

g

10-16 hr

0
KOKO WTKO KOWT

—rl]

Y Y Y Y YY
FEEPEPELELESE

SNCA

Sheletal
\Blood Giucose  Muscle

WAT

Maintenance of
Tissue Glucose
Disposal

SNCA

SNCA




SNCA 4
SNCA
SNCA
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SNCA Grade
Profile 1 2 3 4 P
N 288 288 288 288
Serum SNCA 134104 35203 528 0.3 95116 <0.0001%
Age 64.9+0.8 63208 628 £0.8 61.1+0.8 0.0057
Gender (Masculine) 40.8% 40.3% 40.6% 40.6% 0.9995
Height 1557 £ 05 156.4£05 157.3+05 157.2+£05 0.1043
Weight 587 £0.7 58707 586 £0.7 57707 0.633
BMI 242+0.2 239102 236102 23602 0.011
Abdominal Circ. 83406 85005 852+ 006 84406 0.126
Glucose 99112 972+12 96212 962+12 0.325
HbA1c 542+ 004 539+004 5382004 535x004 0.608
IRI 6.00+0.23 558+027 504+018 451x018 <0.0001%
HOMAIR 15+0.06 1.39+£0.08 1.22+005 1.10 £ 0.06 <0.0001%
RBC 441627 4473125 4521+24 4542+24 0.0019
Hb 1345+008 1369+008 1376+008 1381x008 0.0079
Het 4137 022 4194+022 4230022 4263+022 0.0005%
WBC 541+008 536+008 519%009 528x009 0273
Total Cholest 2012+ 20 1997+20 2052+19 2026%19 0.243
Triglycerides 106 £3.0 108.4+47 1028+ 30 101.8+£48 0.628
HDL 52409 5408 54808 56.1+08 0.011
SBP 1429+ 14 137813 136.2+13 1345+£13 <0.0001%
DBP 78407 77007 758 £0.7 75106 0.0023
TP 7.31+002 737+002 731x002 740x002 0.0186
Uric Acid 529+0.08 510+008 523+008 509008 0.1963
BUN 15.7£027 15.4£025 153+023 15.4£022 0.676
Creatinine 0.69 £ 0.02 070+002 066+002 067002 03078
AST 263+06 30333 24905 22705 00413
ALT 23408 32267 23307 21708 0.1258
1 SNCA 4
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Alpha-synuclein is associated
with impaired glucose regulation and
insulin resistance
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