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XAC DINH MOT SO PA HINH BON VA BQT BIEN TREN EXON 4 CUA
GEN ALPHA-SYNUCLEIN O’ BENH NHAN PARKINSON
Tran Thi Thu Ha', Nguyén Duy Bic?,
Lé Van Son’, Tran Hai Anh®
"Pai hoc Quéc gia Ha Noi, *Hoc vién Quén y
Parkinson Ia bénh thodi hoé than kinh géy rbi loan vén déng, anh hudng téi chét
lwong cude sbéng. Nguyén nhan géy bénh phirc tap, bao gém nhiéu yéu té, trong dé phai
ké dén hai yéu té quan trong la méi truong va di truyén. Nghién citru phét hién ra céc gen
gdy bénh nhdm hiéu ré hon vé co ché phan t& bénh Parkinson Ia mét trong nhitng thach
thirc véi khoa hoc. Cho t&i nay, c6 13 locus gen dugc tim thdy véi phuwong thic géy bénh
khéac nhau, hinh thanh dang bénh Parkinson khéi phat sém, khdéi phat muén va Parkinson
gia dinh. Ching téi lwa chon exon 4 cda gen alpha-synuclein dé nghién ctru nhdm muc
dich xac dinh céc da hinh va dot bién trén bénh nhan Parkinson nguoi Viét Nam. Ching
t6i tim thdy mot dot bién méi thay thé nucleotid (C = G) & bénh nhén, 1 da hinh di hop t&r
C/G va 1 dét bién dich khung & nhém chimng. Két qué cta nghién ciru gép phén vao kho
dir liéu vé dot bién va da hinh trong bénh Parkinson.
T khoéa: Bénh Parkinson, gen alpha-synuclein, dét bién va da hinh

1. DAT VAN BE cung v&i nhéan té di truyén 1a nhirng nguyén
Bénh Parkinson (Parkinson’s disease, nhéan chinh gay nén PD [3], [9], [10]. Cho
PD) la mét bénh thoéi hoa than kinh va gay  téi nay, 13 locus gen dwoc phat hién cé
réi loan van dong, cé thé dan dén liét néu  lién quan téi bénh Parkinson nhw PARK1
khéng dugc chdn doan, diéu tri kip thei. (alpha — synuclein), PARK2 (parkin), cho
Céc triéu chirng clia bénh bao gém: run  t&i PARK13 [3], [4], [10]. Trong sé do, gen
tay, chan khi nghi ngoi, clrng co va van alpha — synuclein ndm trén nhiém sic thé
dong cham chap [1], [2], [9]. Bénh xdy ra & s 4 (4921 — q23) la mot trong nhirng gen
hai gi¢i nhwng ti 168 méc bénh & nam cb tan suét xady ra dét bién twong dbi cao
thudng cao hon & ni¥ [9]. Nhiéu triéu ngwdi  trong bénh Parkinson va dwoc nghién ciru
trén thé gid¢i bj méc cén bénh nay [7]. Bénh  nhiéu.
Parkinson phat sinh do nhi&u nguyé&n nhan, Gen alpha-synuclein thudéc ho gen
nhwng ban chat van la sy thodi hoa liém synuclein bao gém alpha—, beta—~ va
den vung trung ndo dan téi suy giam ham  gamma-synuclein [4], [5], [6]. C6 3 dot bién
lvong dopamin (mdt chét dan truyén than & viing méa hoa thudc gen alpha-synuclein
Kinh thudc nhém catecholamin) [9]. Cac tac  (SCNA) la A30P, E46K va A53T [3], (6], [8],
nhan mai trwdng nhw phoi nhiém chét tr  nhung chwa cé nghién ctd nao cong bd vé
sau diét cd (MTPT, paraquat, rotenone...),

17



Vietnam Journal of Phyﬁsﬁicﬁﬂogy 13(3), 12/2009

ISSN: 1859 - 2376

da hinh tim thdy & ving ma hoa cua gen
nay.

& Vit Nam, do diéu kién kinh t& con
kho kh&n nén khi bénh thwéng tién trién &
méc dd nhat dinh, cac triéu ching biéu
hién rd rang thi ngwoi bénh méi di kham.
Vi vay, hau hét cac bénh nhan déu thude
dang Parkinson rai rac, khoi phat muén.
Thém vao dé, cac nghién ctru tai Viét Nam
tiv trede t6i nay thuong quan tam vé mat
dich t& hoc, cac dac didm lam sang va ki
thuat chan doan [1], [2]. Nghién ctu phan
t& bénh Parkinson con & mrc dd khiém
tén. Do do, ching téi tién hanh dé tai véi
muc tiéu nhan doan exon 4 gen SCNA, va
xac dinh da hinh va dot bién trén exon nay.
2. b6l TUQONG VA PHUONG PHAP
NGHIEN clrU
2.1. Chét liéu nghién ctru

M3Au mau toan phan cla 15 bénh nhan
Parkinson (dwoc chan doan chic chan) va
clia 15 ngwoi khod manh cing do tudi
duwoc vién Lao Khoa Quéc Gia cung cép.
Cac mau mau dwoc chéng dong bang
heparin va bao quan & -20°C cho t¢i khi st
dung.

2.2. Tach chiét ADN téng sé

S dung bé Kit cda hang QIAGEN
(QIAGEN, Buc), ching t6i thwe hién quy
trinh tach chiét ADN tdng sé tir mau toan
phan. 20pl proteink dwoc ldy vao 6ng
effendort réi thém 200ul mau va bd sung
200p! dém AL. Tiép d6 ddng nhat hda hdn
hop trén. U hén hop trén & 56°C trong 10
phat rdi tién hanh ly tam ngan. Thém 200yl
cbn ethanol 100%, Ian tron 15 giay dé déng
nhét dung dich. Buwéc tiép theo, lay toan bod
hén hop trén cho vao cdt QIAmp Spin
Column, déng nap chat va ly tam 8000
vong/1 phut. Cot dwoc rira hai 1an bang
dung dich AW1 va AW2 két hop ly tam
14.000 vong/phat trong 3 phit. Cudi ciing,
cot dwoc chuyén sang éng effendort mai.
Thém 200 pl nwéc tinh sach rdi ly tam 8000
vong /1 phat @& thu ADN genome. Mau
dwoc bado quan — 20°C cho dén khi st
dung.

2.3. Nhan exon 4 biang ki thuit PCR,
dién di va giai trinh tw

Chung t6i thiét k& csp mdi nhan exon 4
gen SCNA c¢6 trinh tw nhw sau:

E4 SCNAF (5- 3))

gct aat cag caa ttt aag gct ag

E4 SCNAR (5'-3))

gat atg ttc tta gat gct ag

Phan &ng PCR duoc tdi wu hoa céac
thanh phan va chu trinh nhiét nhdm thu
dwoc bang dic hiéu (bang 1). San pham
PCR duwoc dién di trén gel agarose 1%,
sau dé nhudm ethidium bromide va chup
dwi tia cye tim dé quan sat bang ADN dac
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hieu. Khi thu dwgc bang mong mubdn,
ching t6i s dung bd Kit cla hang
Accuprep @& tinh sach, rdi dwa san pham
PCR vao may doc trinh tw tw dong ABI
3130xl. St dung phan mém “Data
collection” xt Iy két qua. Trinh ty cac mau
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duoc ddi chiéu véi clia ngan hang gen va

$0 sanh véi trinh tw chudn exon 4 da dwoc

cong bé.
3. KET QUA NGHIEN cUU

ADN tbdng sé thu duoc tlr cac mau
dwoc do mat dé quang va danh gia & bwéc

s6ng A260/280.

3.. Tach chiét va tinh sach ADN tng s6

Béng 1. Thanh phan va diéu kién ti tu cho phan (ng PCR nhan exon 4 gen SCNA

Piéu kién

Thanh phén phan tng Thé tich (1)
ADN genome 4,0
Mbi xudi E4 SCNAF(10 uM) 0,5
Mdi ngwoc E4 SCNAR(10 uM) 0,5
dANTP mix (25 mM méi loai) 0,4
MgCl, (25 mM) 2,0
Buffer 10X 2,5
Taq polymerase (5 u/ul) 0,2
H,O 14,9

Bién tinh: 94°C trong 45 giay
Gan mdi: 56°C trong 45 giay
Téng hop: 72°C trong 45 giay
Chu trinh trén dwoc I4p lai 30 1an

Két qua cho thdy kha nang hap phu &
budc séng trén cia mau ADN cla nhém

bénh va nhém ching la
(nhém bénh: 1,83+0,03;

1,82+0,02, p>0,05). ADN tinh sach duwgc hoa
tan trong TBE, sau dé cho dién di trén gel

twong dwong agarose 1% (hinh 1).

nhém ching:

9 1011 12 13 14 15

21kbp

Hinh 1. Két qua dién di ADN tdng sé trén gel agarose 1%. Mau 1 — 15: nhém bénh; mau

16 — 30: nhém chi¥ng.
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3..2. Khuéch dai exon 4 bang ki thuat PCR
Chang téi st dung phan ¢ng PCR

nham khuéch dai dac hiéu exon 4 véi kich

thwoc san phdm PCR mong mudn la

215bp. Két qud dién di san phdm PCR
nhan exon trén gel agarose 1% dworc trinh
bay trén hinh 2.

f 5 (6Ui7L BB 16 Tz 18 19 20 211 22

= 215bp

i35 25 27 8

29 =30

215bp

Hinh 2. Két qua dién di san phdm PCR nhan exon 4 gen SCNA trén gel agarose 1%. DC:
ching am (khdéng c6 ADN); mau 1 ~ 15: nhém bénh Parkinson; mau 16 - 30: nhém
chieng; M: thang d6 100 bp

3.3. Phan tich trinh tw exon 4

San phdm PCR thu dwgc dem doc
trinh tw triec tiép. Tiép theo, ching ti thuc
hién so sanh, kiém tra va x& ly cac viing
tring nhau béng phan mém SeqScape, dé&
thu dwoc ving trinh tw exon 4 trén cac mau
v&i kich thwée 42bp. So sanh véi trinh tw
exon chuén dwoc cong bd trong ngan hang
gen qudc té, chdng tai thay xuét hién 1 dbt
bién thay thé nucleotid C > G (& nhém
bénh Parkinson), 1 da hinh di hgp t& C/G

lam thay thé acid amin Val bé&ng Asp.
Ngoai ra, ching téi con tim thdy mét dot
bién dich khung khi xuét hién thém
nucleotid G & mau chieng (hinh 3).

Nhitng thay ddi nay dwoc tim thdy &
cac mau tir n gidi cao tudi, khéng cé tién
s gia dinh méc bénh Parkinson. Cac két
qua v& da hinh va dot bién tim thay trén
dwoc trinh bay téng hop & bang 2.

4. BAN LUAN VA KET LUAN
4.1. Tach chiét va tinh sach ADN téng sé
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Nguyén lidu dau tién, can thiét cho
phan tng PCR chinh la ADN téng sb di
ndng do, do tinh sach va khang bj phan huy
b&i nuclease. Ké&t qua dién di ADN tdng sé
cho théy cho thay cac bang ADN sang, sic

9

A T c T T T G G

Thay thé C> G

nét va khong coé vét kéo dai & dusi. Diéu
d6 khang dinh, ADN cla ching t6i tach
chiét 6n dinh va dd tiéu chuan thuc hién thi
nghiém tiép theo.

«— Dot bién them G
| A "
b WY
A we | /\/_XL / AL

Mau 17

90
G ALT A T A

bl

Mau 18 (mau dlng so sanh)

Hinh 3. Két qua giai trinh tw cac mau
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Bang 2. Tdng hop cac da hinh va ddt bién trén exon 4 gen SCNA trong nghién ciru nay

Nhém Pa hinh Dot bién Thay déi protein

Nh6m bénh 0 CAT > GAT Val > Asp
T CAT/GAT Val/ Asp

Nhém chiing Dich khung (thém G)

4.2. Khuéch dai exon 4 gen SCNA

Chung téi lwa chon exon 4 gen SCNA
lam doan dich cho nhan ban bang PCR. Bé
thu dwoc doan gen dic hiéu, can téi wu
hoa cac didu kién cla phan tng bao gbm
ndng d6 khuén, Mg®", ndng d6 mdi cing
nhw Iwong ADN taq polymerase clng v&i
chu trinh nhiét hop ly.

V&i chu trinh nhiét nhw trén bang 1, két
qua hinh 2 cho thdy ching téi da thu duoc
cac doan ADN nhan ban cé kich thuéc
khoang 215bp tir c& mau bénh nhan va
chitng duong. Két quad cho phép khang
dinh réng ching tdi da thiét k& va nhan
thanh cong exon 4 gen SCNA.

San phdm PCR kich thwéc 215bp sau
dé duoc chung tdi tinh sach va sir dung
cho phan &ng PCR sequence va doc trinh
tw truc tiép.

4.3. Dot bién va da hinh trén exon 4 gen
SCNA

Tir két qua nghién ctru, so sanh ching
téi nhan thay dét bién thay thé nucleotid C
- G dan @én sv bién ddi bd ba CAT thanh
GAT lam xuét hién acid amin méi trong
phan t&r protein (Aspartic thay cho Valin).
Ngoai ra, chung ti cling tim thdy 1 da hinh
di hop tir G/C & nhém chirng dwong chiém
ti 1& 6,67 % va mot dét bién dich khung doc
do thém G. Loai @t bién nay lam thay ddi
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toan bo trinh tw acid amin tlr vij tri bo ba
AAC, tuy nhién chwa biéu hién thanh kiéu
hinh bénh.

Theo cac bao céo da cong bd, hau hét
nam gi¢i cé ti 1& méc bénh cao hon nir. Tuy
nhién, trong nghién clru nay, da hinh va dét
bién dwoc tim thdy & ni» giéi. Hién nay,
trén gen SCNA chii yéu cé 3 dét bién 1a
A30P, E46K va A53T [3], [6], [8]. Ngoai ra,
gan day mot sb tac gia tim thay cé da hinh
@ ving NACP - rep1 thudc ving khé dong
(promoter) clia gen. Chwa cé tac giad nao
xac nhan c6 da hinh & ving ma hoa
protein. Trong khi dé, cac da hinh va dét
bién ching t6i tim thdy nidm & exon 4
(thudc vung méa hoa cta gen). Nhw vay, cé
thé néi day la da hinh di hop t&r moi dwoc
tim thay & ngudi Viet Nam.

Két qua nghién cru clia ching tai gop
phan phat hién thém vé& da hinh di hop t&
cling nhw dét bién thudc viing ma hoa chirc
nang cla gen SCNA. Bdng thdi cling cho
thay méi lién quan gitra nhitng da hinh, dot
bién nay véi thé Parkinson & nguwdi cao
tudi Viet Nam. Thém vao dé, cling goi y
cho viéc nghién ctru lién quan téi nhém
chirng nham xac dinh da hinh, dot bién
tiém an.
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SUMMARY

Determine some single polymorphisms

and mutations on alpha-synuclein gene

exon 4 in Parkinson’s disease patients
Parkinson’s disease (PD) is a common
neurodegenerative disorder causing
movement disorder, affecting life quality.

The cause of PD is complex that include a

number of factors, in which two important

factors, environment and genetics, should
be mentioned. Study to find out disease-
causing genes to understand more clearly
about molecular mechanisms in PD is

among challenges of science. So far, 13

gene loci have been found with different

disease causing patterns, which form the
early-onset PD, late-onset PD, and familial

PD. We opted to investigate on exon 4 of

alpha-synuclein gene in order to determine

polymorphisms and mutations in

Vietnamese PD patients. We found a novel

mutation replacing nucleotide (C 2 G) in

the patient group, a heterozygous
polymorphism C/G and a frame shift
mutation in the control group. The results
the database of
mutations/polymorphisms in PD.

Key words: Parkinson’s disease,
alpha-synuclein  gene, and
polymorphisms :

contribute to

mutations



