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Establishment of a method to measure the methylation level of
mouse a-synuclein intron-1 and comparison of its
methylation at different brain regions
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[ Abstract] Objective To establish a quantitative method to examine the methylation level of CpG island located in
the intron 1 of mouse a-synuclein, and analyze the difference of methylation in various brain regions. Methods  CpG
island in the intron 1 of mouse a-synuclein was identified using an online software MSPprimer. Pyrosequencing assay was
designed using PyroMark assay design 2. 0. DNA methylation was quantified in mouse hippocampus, cortex, striatum and
midbrain using pyrosequencing assay. Results = There was a CpG island in the intron 1 of mouse a-synuclein.
Pyrosequencing assay measuring methylation level of this CpG island was optimized. It indicated that all of the brain regions
were hypomethylated with a methylation rate of 2% or less. Conclusion DNA methylation does not play a major role in
the transcription regulation of mouse a-synuclein in the brain.
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NIRRT, o- 5 fili#% 5 H (alpha-synuclein,
o-syn) GHIZIRTT YRGB VIAH G, Bilan, 55 R
LML AEAL T o-syn A8 WS 25 AR 1 2R 53, TTT
JE SR 4 A05 (PD) R S s i) E B AR
NN, a-syn FEPH A AT LIS B ZE M PD 270 g
b, a-syn (30 B R IR RBAE 51 41 L P AL T0 R oK
RGN, AR a-syn AR SRR T — ZR 51 19 9 P
AR

o-syn HFE P4 Ry 52 2901 HL 5 B0 AH G
F5E R a-syn 7 31 X 2 5 PE RE 08 30 4+ 52 ) -
syn HOESE BN & A PD YRR ') L T a-syn 9
FEAAR = AE R RENG o LG 5, IR RE S8 PD XUR: 3
It BGE a-Syn 155 —Ph i S 7 3035 bk
fRIPZ B EMN, 2R BN, N a-Syn W& T
1 fAE—A> CpG &, PD A ML PD B E
SN E AR EL MR 1% CpG 5 i F ALK 3
R 100 CpG B IR 3R AL BE S 5 3L a-Syn 1Y
mreik R e R CpG 5 I L R
EZ 5 AR o-Syn MRIE, IF5 PD By R AR
I, BRI Wos  IER AL ST % CpG S 7 K )2
SUIRAAR PR BT v 34 i B2 B4k T PD AR i 4 21
% CpG B TERZ BURA s B2 T 64k s 72 R B
JUPALEE R AL 3 — 85 - R 1% CpG 55 11
HEALTTRE S PD h 2 kg ph 28 oo s S M 1 4
X, Wit Wb, a-Syn W& T 1 X BE Rl RE & 4%
BHEIWHSEEN I HZ KBRS & CpG
P HEMAABEE, N a-syn (5 ST H
ZWNET 1 B BRI B X — n)
A BT PD /NRAEAL Y PD R [RIAY 53 [a] A Bl
T B IE SR T PD /N RSB A ST R . A
W53 T /0B a-Syn W& 1 1 CpG 5, 857 T
SE 1243 M F A K- B ARG T 2 R I 1A [+ A
X/NER o-Syn FEH CpG & H BB 7K,

1 #RfnTE

1.1 SEIEIY

THIE C5TBL/6 MEtE/INEL, 2 A% 10 H, B i
DR (dbmt) S sh RN A BRA "B, W & 4%
UES : SCXK (1) 2011-0004, f 35 4 4. 4 H Ot 18
12 h, BT 12 h, %596 23°C AT RBUKE, HHE
[i] A A B S5 B/ IS BRI 26 fii 2 2 9 e fe 50 45 44 4
BRI Wy BURAR B Bk AR AE T - 80°C R,
S ik AR X B ) A R 5 BOME 3430 ST SE 5 B )

IS R A CBUR AL .
1.2 FEXFIFLF

QIAamp DNA mini 17 & (72 Qiagen 22 H]) ,
Wizard DNA 2E 4638057 & (3¢ [H Promega 23 ) , HS
Taq ( HAS Takara 23 F]) , PyroMark gold Q96 reagents
(f5E Qiagen /A 7] ) , Streptavidin Sepharose'” Beads
(Z£E GE A #]) , Nanodrop 2000 435661 (2 &
Thermo 2% #] ), PTC-100 3 (Al 4™ % A% ( 2% & MJ
research 2 H] ) , PyroMark Q96 1D A28k 2 i -3 (1
[ Qiagen A ) o
1.3 EFZ DNA WIREFARELFRBRS Hh a8

$4 B8 QIAamp DNA mini 325 & U5 B 45 $2 Bk
FEBAN R X /)N B 256 [ 2 DNA il FH i =20
BRUIR S0 AR 8 i X JE A 2 DNA #E47 A0 B 3o it
IZAL B A T 5 A 118 o 85 W A A Ay PRoegs i | iy Y R
LR LB NE QR AF AN, AR IR RGN R 1 g BRI
DNA fiifH 0. 3 mol/L ) NaOH #EATAE Y, i 5 ifi
S e TG 5 1) v TP A R SN (4K 2 3.0 mmol/L,
pH 5.0) SR W (1R A (4 BE 0. 5 mmol/
L, pH 5.0) 53K 4] DNA JRA, A 7 55, Ot
50 ‘CHEHE 16 h, 4k s Wizard DNA Zi4LIE50 &
4lifk DNA, FJ5 A 0.3 mol/L ) NaOH 7£ 37 °C
BEE 15 min G5H BN, I L EEDITE
1.4 /MR a-syn BEF1XE CpG B

i 78 28 %k #F MSPPrimer ( http://www.
mspprimer. org/cgi-bin/design. cgi) AT N -
syn FERNEF 1 SCHAMZL T3,
1.5 BRI ¥igit

i H PyroMark assay design 2. 0( f&[E Qiagen 2y
A B S AT S Y, By
5’ -GGGGAGAGGAGTTGATAAATTAGTTG-3 " ; JZ [i1]
P4 519 Al Biotin #71C:5” - TCCTAATTTCCCC
AATCTAATTTCA-3" 5 Wl J¥ 51 ¥ . 5 -GTGAAGG
AGTTAGGGA-3" , 51¥y i B TA Y H AR A IR
NGB PP YK BEE 160 bp, AT LLE 8534 3
A CpG A L B AL oK S, 18 20 B F 51 .
GTTAGAGYGTTYGGTAGTAGGTAGTAGAYGGTA , H
Y 83 CpG 78,
1.6 REEHERNM

SR R AL PR Y JE I 2 DNA VR, fff
JH HS Taq #EATY 3G, ¥ 5 515K 94°C A2
2 min; 94°C A5 20 5,58°C iR K 20 s, 72°C #E{H 20
s, 345 50 PEIR ; B Je 72°C HEAH 5 min,
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1.7 EBEER NI FF ( Pyrosequencing)

B ZEARICH PCR 7Y 5 2 M Z FRic il
BRARIR A, R B2 T Ab # ke B A o s g fb B &R
PRICHBLEE DNA, #58 A PyroMark Q96 1D il ¥ {X
H YRR T HEE DNA FE R B, (£ 0.6
wmo/ L M FF5 14, ¥ BE PyroMarkQ96 i FH i BH - i#F
T #RAE

2 R

/N a-syn RN 1 K BEh 674 bp, i [7]
H RSN 1 A2 3551 1 131 bp, STELEK
4 MSPPrimer 2047, 5 A a-syn ZEPRIAHALL, 12 X BEAT
E—A CpG 5,1 CpG BEHE TN T 1 HEFE
FIANE T2 BYREB S (K LA, BT R il e 6
I, 94 R W BE S 160 bp, FLUK R 3 HE ™ 15 T
WA BeR/IN—3, (71 SssI F 5L 5% 7% il b 30 3 22
P BRR SR AL PR AYEE R 20 DNA 1 A | R RED 1
AT 160 bp PG F-, T FH A 25 W0 B 7R Sk A 2
P BRI ZH DNA YRR, oy 3874, RWY 1 4%
PRRES (B 2) o 3l AR BRI 7 RIS A BRI 3 4

CpG P i ALK, ARBERR DN 45 R Al 1B
B KEIXBCN CpG 7 ki, ARGE SR 7 P i
R 14350 1 - 6 W R v 2 ) 0 H A B
RV TR AL AL 20 e B CpG A i 1Y
HIEAL 1 20 b i A A 33T R T CpG iz 5
TR A €0 DX delk P A W R O P 12 0 A ] g X
4 FRREAR K S FEAT AN, AN 8] 3 B 7, AR/ B KL
St PR SCIRAA T S AR DA K X% CpG 5P
SR EHET 2% , ASTR i DX 6] JC W St 22591

3 Wig

DNA F LA i 4 5 R 3k | 5% o 2 ) A 3
5178, BRI (i — A EmE Y, i
SRR SR AN T 2 DNA H AL ARG TF- B, B
UL LA R S PCR R ST RN, fE R
DU 2 —F B R B0 P B A, mT X Y S AR
JEVEATRG O Bt A LAl DNA FF G A0S F- B
FERERR DU 3 45 A 17 4 | 25 L I A2 M v TR i o
O DRI AR I 9 R A ST 3 T B B R I O A
DNA H e AbAe il 75 i .

(A DNERNE T 1 R, H FRREREI DT, FRHLRENS T 1; PR IKRERE CpG
B IXI, IRHE b7 IR SRR NS T 1 P CpG A8 T 2R Sk 4 b Rl v P 3 IX 5, (B) £k
WRERR DN 7 B ] PO 8 X3 R CpG A7 i, IR T Wos B S S E 43 L

B1 /MR a-syn WET 1 XBE CpG 5y K H A BRI 7

Note : (A) Mouse a-synuclein intron 1 and the flanking region. Upper panel: horizontal line indicates intron 1;

boxes indicate exons. Middle panel: grey box indicates CpG island, vertical lines indicate CpG sites in the intron

region. Lower panel: line with arrows at both end indicate region being amplified. ( B) A representing

pyrosequencing assay, wherein the gray area is CpG sites, blue figures on the top show the methylation percentage at

each locus.

Fig.1 Pyrosequencing assay for CpG island located in mouse a-synuclein intron 1 region
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TE AT /IS U X 56 DR 241 DNA 260 32 W0 B R S Eh 4k B i S
VERRARBEATY 4 . 97199 160 bp, Sssl WAL RE AL
BRI LD ZH DNA AR B X 1 R 268 Ml o M0 7 11 S Bk Ak 2
(R DNA B P AR

B2 MBI SRS MEEE S HLK A
Note: The bisulfite treated genomic DNA from different brain
regions was used as a template for polymerase chain reaction.
The expected size of amplicon was 160 bp. SssI methyltransferase
enzyme-treated genomic DNA was used as a positive control,
genomic DNA without bisulfite treatment was used as a negative
control.

Fig.2 Electrophoresis of amplicons in the

pyrosequencing reactions

ZIFR RN a-syn WEFF 1 XATE CpG
5, N a-syn FERIBAZ 3% CpG & ALK F-1
5,7 HIE B I 41 23 v 220> fiwg IX 389 52 e HY R AR MR
B IRATABFTE R, RSN a-syn T
1 KAAFTE CpG &, {5 CpG & 7 FF A I 9 1Y A4 g
DX A S RS W AR AR B AR 2%
X—EE R 5 AL 40 - 100% B SE4L K22
SR RN R a-syn AYFESEIETEHL
5 ANRAFEI B2, SIS, ARRKE
SN2 a-syn FEIR K- B R U5 T A AT i
FEMIG IS o-syn 2 K 50 i 38 % 17 ek 200
ZRRATEES a-syn W& F 1CpG & H ZAL IR AT
TEORHR . ASHIE 58X T 48 3k 5555 1 19 30 ) F0 4 i
BRI A R S, BN, A 5T 7R DNA
ALHEIDHIFR BENS LI a-syn AT, AT INGE MPP*
LA 6-OHDA 5# R W #EME ™ . WF5EH I DNA
AL B 700 PT BE2IG T PD RYE A, IRATAY
ZE LR/ A SN BORTR BG40, BT H P a-syn
B IR Z DNA ARG R4 AT REANIE A% H
MY S BEWT ST .

M ARG ST T B AT/ B a-syn NE
T 1CpG & W EAACE BB RERR I 7 7 1k . AR
AR /NS N a-syn 1Y 28 W 352 1% I 45 77 76 P I
5,

B3 ARE/NEIKX a-syn NE T 1CpG & AL 73 1L
Fig.3 Methylation level of mouse a-synuclein intron 1

at different brain regions.
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