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XAO DjNH MOT S6 DA HJNH DQN VA DOT Bl^N TREN EXON 4 COA 
GEN ALPHA-SYNUCLEIN Q BENH NHAN PARKINSON 

Trin Thj Thu Ha\ Nguyin Duy Bic^ 

Le Van So-n ,̂ Trin Hai Anh^ 

'Da/ hoc Quoc gia Ha Ngi, 'Hge vien Quin y 

Parkinson la benh thoai hoa thin kinh gay roi loan van ddng, anh hwdng tdi chit 

Iwgng cugc sdng. Nguyen nhan gay benh phu'c tap, bao gom nhiiu yiu td, trong dd phai 

ki din hai yeu td quan trgng la mdi trwdng va di truyin. Nghien cii'u phat hien ra cac gen 

gay benh nhim hiiu rd han vi ca chi phan tw benh Parkinson la mgt trong nhwng thach 

thwe vdi khoa hge. Cho tdi nay, cd 13 locus gen dwgc tim thiy vdi phwang thilK gay benh 

khae nhau, hinh thanh dang benh Parkinson khdi phat sdm, khdi phat mugn va Parkinson 

gia dinh. Chung tdi Iwa chgn exon 4 cua gen alpha-synuclein di nghien cwu nham muc 

dich xae dinh cac da hinh va dot biin tren benh nhan Parkinson ngwdi Viet Nam. Chung 

tdi tim thiy mgt dot biin mdi thay thi nucleotid (C -> G) d benh nhan, 1 da hinh dj hgp tir 

C/G va 1 dot biin djch khung a nhdm chiing. Ket qua cua nghien ciiu gdp phin vao kho 

dif lieu vi dot biin va da hinh trong benh Parkinson. 

Tie khoa: Benh Parkinson, gen alpha-synuclein, dot biin va da hinh 

1. OATVANOE 

Benh Parkinson (Parkinson's disease, 

PD) la mdt benh thoai hoa th in kinh va gay 

rdi loan van ddng, cd t h i d in d in liet n lu 

khdng dugc chin doan, di lu tri kjp thdi. 

Cac trieu chu'ng cua benh bao gom: run 

tay, chan khi nghi ngai, cu'ng ca va van 

dpng cham chap [1], [2], [9]. Benh xay ra d 

hai gidi nhung ti le mac benh d nam 

thudng cao han d nu' [9]. Nhilu trieu ngudi 

tren th i gidi bj mac can benh nay [7]. Benh 

Parkinson phat sinh do nhilu nguyen nhan, 

nhung ban chit van la sy thoai hoa l i im 

den vung trung nao d in tdi suy giam ham 

lugng dopamin (mdt chit dan truyin thin 

kinh thudc nhdm catecholamin) [9]. Cac tae 

nhan mdi trudng nhu phai nhiem chit tru' 

sau diet cd (MTPT, paraquat, rotenone...). 

eung vdi nhan to di truyin la nhQ'ng nguyen 

nhan chinh gay nen PD [3], [9], [10]. Cho 

tdi nay, 13 locus gen dugc phat hien cd 

lien quan tdi benh Parkinson nhu PARK1 

(alpha - synuclein), PARK2 {parkin), cho 

tdi PARK13 [3], [4], [10]. Trong sd dd, gen 

alpha - synuclein nam tren nhiSm sac th i 

sd 4 (4q21 - q23) la mdt trdng nhu'ng gen 

cd t in sui t xay ra dot bi in tuang ddi eao 

trong benh Parkinson va duge nghien eiru 

nhieu. 

Gen alpha-synuclein thudc hg gen 

synuclein bao gdm alpha- beta- va 

gamma-synuclein [4], [5], [6]. Cd 3 dot biin 

d viing ma hoa thude gen alpha-synuclein 

(SCNA) la A30P, E46K va A53T [3], [6], [8], 

nhung chua cd nghien ciri l nao cdng b l v l 
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da hinh tim thiy d vung ma hoa cua gen 

nay. 

O Viet Nam, do di lu kien kinh t l cdn 

khd khan nen khi benh thudng t i ln tri ln d 

mu'c do nhit djnh, cac trieu chu'ng bi lu 

hien rd rang thi ngudi benh mdi di kham. 

Vi vay, h iu h i t cac benh nhan d iu thudc 

dang Parkinson rai rac, khdi phat mupn. 

Them vao dd, cae nghien ciru tai Viet Nam 

tCr trudc tdi nay thudng quan tam v l mat 

djch tS hpc, cac dac di im lam sang va kl 

thuat chin doan [1], [2]. Nghien cu'u phan 

tCr benh Parkinson cdn d mu'c dp khiem 

t in . Do dd, chung tdi t i ln hanh de tai vdi 

muc tieu nhan doan exon 4 gen SCNA, va 

xae djnh da hinh va dot bi in tren exon nay. 

2. 0 6 l TU'gNG VA PHU'ONG PHAP 

NGHIEN CU'U 

2.1. Ch i t lieu nghien CCFU 

Mlu mau toan phin ciia 15 benh nhan 

Parkinson (dugc chin doan chic chin) va 

cua 15 ngudi khoe manh ciing do tudi 

dugc vien Lao Khoa Quic Gia cung d p . 

Cac mlu mau dugc chdng ddng bang 

heparin va bao quan d -20°C cho tdi khi sir 

dung. 

2.2. Tach ch i l t ADN tong s6 

SCr dung bd Kit cua hang QIAGEN 

(QIAGEN, DU'C), chung tdi thyc hien quy 

trinh tach chilt ADN tong so tu' mau toan 

phin. 20|jl proteinK dugc l iy vao ong 

effendort rdi them 200pl mau va bo sung 

200|jl dem AL. Ti lp dd ddng nhit hda hdn 

hgp tren. U hdn hgp tren d 56°C trong 10 

phut rdi t i ln hanh ly tam ngan. Them 200iJl 

cdn ethanol 100%, lan trdn 15 giay d l dong 

nhit dung djch. Budc t i lp theo, l iy toan bd 

hdn hgp tren cho vao cdt QIAmp Spin 

Column, ddng nap chat va ly tam 8000 

vdng/1 phut. Cpt dugc rCra hai l ln bang 

dung djch AW1 va AW2 ket hgp ly tam 

14.000 vdng/phiit trong 3 phut. Cul i ciing, 

cdt dugc chuyin sang dng effendort mdi. 

Them 200 |JI nudc tinh sach roi ly tam 8000 

vdng / I phut d l thu ADN genome. Mlu 

dugc bao quan - 20°C cho d in khi sir 

dung. 

2.3. Nhan exon 4 bang kT thuat PCR, 

dien di va giai trinh t y 

Chung tdi thi l t k l cap mdi nhan exon 4 

gen SCNA cd trinh ty nhu sau: 

E4 SCNA F (5'- 3') 

E4 SCNA R (5' - 3') 
get aat cag caa ttt aag get ag 
gat atg tte tta gat get ag 

Phan irng PCR dugc toi uu hoa cac 

thanh phin va chu trinh nhiet nham thu 

dugc bang dac hieu (bang 1). San phim 

PCR dugc dien di tren gel agarose 1%, 

sau dd nhugm ethidium bromide va chup 

dudi tia cue tim d l quan sat bang ADN dac 

hieu. Khi thu dugc bang mong mudn, 

chiing tdi sir dung bg Kit cua hang 

Accuprep d l tinh sach, roi dua san phim 

PCR vao may dgc trinh ty tu ddng ABI 

3130x1. Sur dung phin mim "Data 

collection" xir ly k i t qua. Trinh ty cac mau 
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dugc ddi chilu vdi cua ngan hang gen va 

so sanh vdi trinh ty chuin exon 4 da dugc 

cdng bd. 

3. KiT QUA NGHIEN CU'U 

3.1. Tach chilt va tinh sach ADN tong s6 

ADN tdng sd thu dugc tu" cac miu 

dugc do mat do quang va danh gia d budc 

sdng A260/280. 

Bang 1. Thanh phin va di lu kien tdi uu cho phan Crng PCR nhan exon 4 gen SCNA 

Thanh phin phan u'ng 

ADN genome 

Moi xudi E4SCNAF(10ijM) 

Mdi ngugc E4 SCNAR(10 (JM) 

dNTP mix (25 mM mdi loai) 

MgCl2(25mM) 

Buffer 10X 

Taq polymerase (5 u/pl) 

H2O 

The tich ((jl) 

4,0 

0,5 

0,5 

0,4 

2,0 

2,5 

0,2 

14,9 

Dilu kien 

Biin tfnh: 94°C trong 45 giay 

Gan moi: 56°C trong 45 giay 

Tdng hgp: 72°C trong 45 giay 

Chu trinh tren dugc lap lai 30 l ln 

Ki t qua cho thiy kha nang h ip phu d 

budc sdng tren ciia miu ADN cua nhdm 

benh va nhdm chirng la tuang duang 

(nhdm benh: 1,83+0,03; nhdm chirng: 

1,82±0,02, p>0,05). ADN tinh saeh dugc hda 

tan trong TBE, sau dd cho dien di tren gel 

agarose 1% (hinh 1). 

21kbp 

' • '"':\i.-aiK.v'-. 

•21kbp 

Hinh 1. Ki t qua dien di ADN tdng sd tren gel agarose 1%. Mlu 1 -15 : nhdm benh; miu 

1 6 - 3 0 : nhdm chirng. 
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3..2. Khulch dai exon 4 bing KT thuit PCR 

Chung tdi sir dung phan u'ng PCR 

nhim khulch dai dac hieu exon 4 vdi kich 

thude san phim PCR mong mudn la 

215bp. K i t qua dien di san phim PCR 

nhan exon tren gel agarose 1% dugc trinh 

bay tren hinh 2. 

215bp 

215bp 

Hinh 2. Ki t qua dien di san pham PCR nhan exon 4 gen SCNA tren gel agarose 1%. DC: 

chirng am (khdng cd ADN); mlu 1 -15 : nhdm benh Parkinson; m lu 1 6 - 3 0 : nhdm 

chirng; M: thang do 100 bp 

3.3. Phin tich trinh ty exon 4 

San phim PCR thu dugc dem dgc 

trinh tu tryc t i lp. Ti lp theo, chung tdi thuc 

hien so sanh, k i lm tra va xir ly cac vung 

triing nhau bang phin m im SeqScape, de 

thu dugc viing trinh tu exon 4 tren cac mlu 

vdi kieh thudc 42bp. So sanh vdi trinh ty 

exon chuin dugc cdng b l trong ngan hang 

gen qude t l , chiing tdi thiy xul t hien 1 dot 

bi in thay th i nucleotid C -> G (d nhdm 

benh Parkinson), 1 da hinh dj hgp tur C/G 

lam thay t h i acid amin Vai bang Asp. 

Ngoai ra, chiing tdi cdn tim thiy mdt dot 

bi in dich khung khi xui t hien them 

nucleotid G d mau churng (hinh 3). 

NhQ'ng thay ddi nay dugc tim thiy d 

cac m lu tu' nQ' gidi cao tudi, khdng cd t i ln 

sur gia dinh mac benh Parkinson. Cac k i t 

qua v l da hinh va dot biin tim thiy tren 

dugc trinh bay tdng hgp d bang 2. 

4. BAN LUAN VA K^T LUAN 

4.1. Tach chilt va tinh sach ADN tong s6 
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Nguyen lieu d iu tien, c in thilt eho net va khdng cd vet keo dai d dudi. Di lu 

phan irng PCR chfnh la ADN tong sd du dd khing djnh, ADN cua chung tdi tach 

nong do, do tinh sach va khdng bj phan huy chilt I n dinh va du tieu chuin thye hien thf 

bdi nuclease. Ki t qua dien di ADN tdng so nghiem t i lp theo. 

cho thiy cho thiy cac bang ADN sang, sac 

O C T T G C A 
T C A T C T T T G G A T A T 

Thay the C-> G 

Mau 1 
C A T C T T T O O A T A T A A G 

Mau 2 (mau dung so sanh) 

Z ) A T C T T O G A 

Dot bien them G 

/yy.AA 
UiLO/ 

Mau 16 

& T C T T T C G A T A T 

Mau 17 
90 

Mlu 18 (miu diing so sanh) 

Hinh 3. Kit qua giai trinh ty cae m lu 
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Bang 2. Tdng hgp cac da hinh va dot bi in tren exon 4 gen SCNA trong nghien ciru nay 

Nhom 
Nhdm benh 

Nhdm chirng 

Oa hinh 

0 
CAT/GAT 

Dot biin 
CAT -> GAT 

Djch khung (them G) 

Thay doi protein 
Vai ^ Asp 

Vai/Asp 

4.2. Khueeh dai exon 4 gen SCNA 

Chung tdi lya chgn exon 4 gen SCNA 

lam doan dich cho nhan ban bang PCR. D l 

thu dugc doan gen dac hieu, c in toi uu 

hoa cac di lu kien cua phan u'ng bao gdm 

ndng do khudn, Mg^*, ndng do mdi cung 

nhu lugng ADN taq polymerase ciing vdi 

chu trinh nhiet hgp ly. 

Vdi chu trinh nhiet nhu tren bang 1, k i t 

qua hinh 2 cho thiy chung tdi da thu dugc 

cac doan ADN nhan ban cd kfch thudc 

khoang 215bp tir ca m iu benh nhan va 

chirng duang. K i t qua cho phep khang 

djnh ring chung tdi da thilt k l va nhan 

thanh cdng exon 4 gen SCNA. 

San phim PCR kich thudc 215bp sau 

do dugc chiing tdi tinh sach va sir dung 

cho phan u'ng PCR sequence va dgc trinh 

ty tryc t i lp. 

4.3. Dot b i i n va da hinh tren exon 4 gen 

SCNA 

Tu' k i t qua nghien curu, so sanh chung 

tdi nhan thiy dot bi in thay t h i nucleotid C 

-> G d in d in sy bi in ddi bd ba CAT thanh 

GAT lam xul t hien acid amin mdi trong 

phan tur protein (Aspartic thay cho Valin). 

Ngoai ra, chung tdi cQng tim thiy 1 da hinh 

di hgp \\Je GIC d nhdm chirng duang chilm 

tl le 6,67 % va mgt dot bi in djch khung dgc 

do them G. Loai dot bi in nay lam thay ddi 

toan bd trinh ty acid amin tu' vj tri bd ba 

AAC, tuy nhien chua bi lu hien thanh ki lu 

hinh benh. 

Theo cac bao cao da cdng bd, h iu h i t 

nam gidi cd tl le mac benh cao han nu'. Tuy 

nhien, trong nghien curu nay, da hinh va dot 

bi in dugc tim th iy d nu' gidi. Hien nay, 

tren gen SCNA chui y l u cd 3 dot biin la 

A30P, E46K va A53T [3], [6], [8]. Ngoai ra, 

g in day mgt sd tac gia tim thiy cd da hinh 

d viing NACP - repi thudc viing khdi ddng 

(promoter) cua gen. Chua cd tac gia nao 

xae nhan cd da hinh d vung ma hoa 

protein. Trong khi do, cac da hinh va dot 

bi in chiing tdi tim th iy nam d exon 4 

(thuoc viing ma hoa cua gen). Nhu vay, cd 

t h i ndi day la da hinh dj hgp tir mdi dugc 

tim thiy d ngudi Viet Nam. 

Ki t qua nghien cu'u cua chung tdi gdp 

phin phat hien them ve da hinh dj hgp tir 

cung nhu dot bi in thuge viing ma hoa churc 

nang cua gen SCNA. Ddng thdi cung cho 

thiy mdi lien quan giu'a nhQ'ng da hinh, dot 

bi in nay vdi t h i Parkinson d ngudi cao 

tudi Viet Nam. Them vao dd, cQng ggi y 

cho viec nghien cii'u lien quan tdi nhdm 

chii'ng nham xae djnh da hinh, dot bi in 

t i lm i n . 

22 



Vietnam Journal of Physiology 13(3), 12/2009 ISSN: 1859-2376 

TAI LIEU THAM KHAO 

1. Nguyin Van Chipcng, (2005), Thyc 

hanh lam sang thin kinh hge, NXB Y 

hge, s l 3, t r l 37-160. 

2. Trin Nguyen Hdng, (2005), Nghien 

CU'U mdt sd dae di im lam sang benh 

Parkinson, Tap chi Sinh ly hge Viet 

Nam, 9 (2), tr 49-53. 

3. Inamdar N.N., Arulmozhi O.K., 

Tandon A., Bodhankar S.L. (2007), 

Parkinson's disease: genetics and 

beyond, Curr Neuropharmacol, 5 (2): 

99-113. 

4. Lavedan C (1998), The synuclein 

family. Genome Research, 8: 871-880. 

5. Bennett M.C (2005), The role of o -

synuelein in neurodegenerative 

disease, Pharmacology and 

Therapeutics, 105: 311-331. 

6. Recchia A., Debetto P., Nergro A., 

Guidolin D. et al. (2004), a-synuelein 

and Parkinson's disease, The FASEB 

Journal, 18:617-626. 

7. Rocca W.A. (2005), Prevalence of 

Parkinson's disease in China, The 

Lancet, 4: 328-329. 

8. Rospigliosi CC, McCelendon S., 

Schmid A.W. et al. (2009), E46K 

Parkinson's - linked mutation enhances 

C - terminal- to - N - Terminal contacts 

in alpha-synuclein, J Moi Biol, 388: 

1022-1032. 

9. Samii A., Nutt J.G., Ransom B.R. 

(2004), Parkinson's disease. The 

Lancet, 363: 1783-1793. 

10. Wood-Kaczmar A., Gandhi S., Wood 

N.W. (2006), Understanding the 

molecular causes of Parkinson's 

disease. Trends Moi Med, 12(11): 521 -

528. 

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 -^ G) in 

the patient group, a heterozygous 

polymorphism C/G and a frame shift 

mutation in the control group. The results 

contribute to the database of 

mutations/polymorphisms in PD. 

Key words: Parkinson's disease, 

alpha-synuclein gene, mutations and 

polymorphisms . . . ._ • •-
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