
Tgp chi Cong ngheSinh hgc 11(3) 425-432, 2013 

TAG MO HINH RUOI GIAM CHUYEN GEN BIEU HIEN PROTEIN o-S> NUCLEIN 
NHAM U'NG DUNG TRONG NGHIEN CUXl CO CHE PHAT SINH BENH PARKINSON 

Nguyen Thi Tudng Vy, Dang Thi Phucmg Thao, Tr5n Linh Thu-crc 

Tnr&ng Dai hoc Khoa hoc ttr nhien, Dgi hoc Qudc gia Thanh phd Hd Chi Mmh 

TOM TAT 

Bang nhieu mo hinh nghien ciru khac nhau, dac biet la mo hinh dong vat chuyen gen. cac nha khoa hoc 
dang ngay cang c6 nhieu budc lien trong nghien cim benh di truyen cr ngudi \a ca che sinh hgc phan tu cua 
benh. Vdi nhieu uu diem noi Irgi, mo hinh ruoi giam Drosophila melanogaster da va dang dugc su dung nhieu 
trong nghien cim y sinh. Nhieu ket qua nghien cim benh thoai hoa than kinh, ung thu, tieu dudng, tim mach, 
rot loan bien dudng,,. tren mo hinh moi giam da dugc cong bo tren cac tap chi khoa hgc nhu Naiure. 
Science , dong gdp ldn cho cac hieu biet khoa hpe ve co che benh. Mac dii vay, tai Viet Nam. \ icc tao va sir 
dung cac mo hinh moi giam chuyen gen con kha mdi, hau nhu chua co phong thi nghiem nao tnen khai. Trong 
bai bao nay, chiing toi trinh bay cac kel qua nghien ciru lao mo hinh moi giam chuyen gen a-synuclem {SNC.-\ i 
nham img dung trong nghien ciiu co che benh Parkinson Cac cong bo trudc day cho thay su hien dien cua the 
viii Lewy, co thanh phan chii yeu la protem a-synuc!em. lam thoai hoa dan cac te bao than kmh san sinh 
dopamine va la nguyen nhan chii yeu gay ra benh Bang cac ky thuat smh hoc phan ni chung toi chuyen cDNA 
gen a-synuclein ciia ngudi vao triing ruoi giam da thu tmh nham sang loc thu nhan cac dong ruoi mang gen 
SNCA. Chimg toi da tao thanh cong ba dong ruoi mang gen SNCA va hai dang dot bien thay the acid amm 
A30P va A53T. Hon the n&a, chiing loi cung da thanh cong trong viec sii dung he thong UAS-GAL4 nham 
bieu hien dinh hudng gen SNCA a nao ruoi nham tim hieu co che tac dgng cua su lich tu SNCA tren lio^t dgng 
ciia he than kinh trong cac nghien ciru sau. 

Tukhoa: Benh Parkin I. the Lewv. Drosoplula nwluiiogaslcr. he tliong UAS-GALA 

DAT VAN DE 

Benh Parkinson (PD, Parkinson Disease) la benh 
thoai hda than kmh gay ra bdi su thieu hut dopamine 
trong nao giua, Tuy tinh hinb benh hien nay rat phd 
bien. lan rong va mang tinh nghiem trpng, nhung 
nhiing nghien citu ve nguyen nhan gay benh, lieu 
phap phdng benh, cac mo hinh nghien ciru md phong 
va tri benh van chua mang lai nhirng dap an mong 
dpi. Nhieu cau hoi Idn ve benh Parkinson van chua 
cd cau tra ldi. Nh&ng nghien ciiu gan day bat dau 
hudng ve muc tieu phat hien nhBng dgt bien don cd 
hen quan den su di truyen ciia mdt sd kieu benh PD. 
dieu nay cho phep chiing ta hieu sau hon ve co che 
phan lu ciia benh PD thong qua viec ihiel lap cac mo 
hinh nghien ctiu sir dung ddng v^i chuyen gen co 
kidu hinh benh PD (Feany. Bender. 2000, Bilen, 
Bonini, 2005; Pendleton et ai. 2002) Khong nhCmg 
CO thk dap dng nhu cfiu nghien ciru cac nguyen ly 
gay b?nh d muc sinh hoc phan tir, md hinh nghien 
cim nay cdn cho phep nghien ciru sang loc cac chal 
hda hgc cd boat tinh In benh (Sang, Jackson. 200.5) 

Md hinh chugt chuyen gen da va dang dug-c su 
dyng rpng rSi de nghien ciiu cac benh tren ngudi, 
Tuy nhien, md hinh nay thudng ton nhieu chi phi 

cung nhu can mot khoang thdi gian kha din. Mol 
trong cac ddi tugng sinb vat cd the su dung lam md 
hinh nghien ciiu benh tren ngudi la mo hinh rudi 
giam Drosophila chuyen gen Day la mdt md hinh 
hiru ich cho viec sang loc rong rai cac gen gay benh 
vdl chl phi thap va thdi gian ngan O mo hinh rudi 
giam chuyen gen chimg ta cd the nghien ciru va md 
phdng mgt each rd rang mang ludi cac gen lien quan, 
dieu hda gen gay benh. Vdi cac uu diem nay, md 
hinh rudi giam chuyen gen da va dang duoc irng 
dung trong cac nghien ciru benh tren ngudi (Btlcn, 
Bonini, 2005: Pendleton et cd. 2002, Sang, Jackson, 
2005). 

Benh Parkinson thudng duoc biel den la benh 
bet rung, day la benh ihoai boa than kinh theo do 
tuoi, gay anh budng den kha nang van dpng, giu' 
thSng bang va kiem soat co the ciia benh nhan, 0 
Viet Nam, day la mpl benh luong ddi phd bien vdi ty 
le mac benh la 90-100 ngudi tren 100000 dan, Su 
thoai boa dan cac te bao san sinh dopamine duoc cho 
la nguyen nhan chinh dan den benh Parkinson 
(Gandhi. Wood. 2005; Moore et cd. 2005). ViJu td 
moi Irudng va yeu td di truyen cd lien quan chat cite 
tdi su thoai hda nay. 



Nguyen Thj Tudng Vy el ai 

Cac nghien ciiu cho thay su hinh thanh the viii 
Lewy la nguyen nhan chinh dan den cac rdi loan 
chiic nang ty the dua den stress oxy hda ciing vdi 
viec dopamine bi oxy hda va trd nen gay doc cho te 
bao (Feany, Bender, 2000) Gia thiel dua ra la a-
synuclein, parkin va DJ-1 co lien quan den qua trinh 
tich tu ciia protein de hinh thanh nen the Lew^. 
Trong do a-synuclein ddng vai trd trung tam trong 
benh Parkinson vi day la thanh phan chinh trong the 
Lewy (Rosner eM/., 2008). 

Prolein synuclein dupc biet den va cdng bd nam 
1988 bdi Maroleaux khi nghien ciiu ve loai Torpedo 
californica, cd cac dang chinh la a-synuclein, [i-
synuclein, va y- synuclein, synoretin; duo'c tao ra do 
qua trinh splicing de hinh thanh mRNA trudng 
thanh. Trong dd a-synuclein cd vai trd kha quan 
trong trong qua trinh dieu hda chu trinh hinb thanh 
tiu net lai synap va dieu hda tiet dopamine (Perez el 
al. 2002), Cac nghien ciiu in vitro cho thay dang 
monomer khdng gap cudn cd the tich tu thanh cac 
dang oligomer nhd, cau tnic nay c6 the dugc dn dinh 
boi nhCrng tuong lac gidng P-sheel va sau dd hinh 
thanh dang cd trgng luong phan tir cao hon, khdng 
tan goi la fibril, day la dang cau tnic dugc lim thay 
kha phd bien trong cac the Lewy. Ngoai ra cac 
nghien ciiu cdn cho thay khdng chi sir tich lu cua 
protein a-synuclein dugc tim thay trong cac the 
Lewy dac trimg cho benh Parkinson ma cdn cd cac 
dpi bien khac tren gen SNCA ma hda cho a-
synuclein. Cac dang ddt bien nhu sau: dang dpi bien 
diem amino acid alanine bi thay the bdi threonine d 
VI Iri protein thii 53 (A53T) hoac proline tat vi tri 
protein Ihir 30 (A30P), mgt sd it trudng hgp la dang 
amino acid glutamic bi thay the bdi lysine tai vi tri 
protein thir 46 (G46L), va dang dot bien lam gia tang 
sd luang ban sao ciia gen SNCA dan ldi du thira 
lugng a-synuclein (Polymeropoulos et ai, 1997). 

Tuy vay, ca che cua sir tich tu a-synuclein Irong 
mdt vai trudng hgp ciia benh Parkinson van chua 
dugc hieu mdt each day dii. Do dd, viec xay dung 
md hinh nghien ciiu su tac ddng ciia gen a-synuclein 
len be than kinh cd vai trd then chdl trong viec tim ra 
ca che phan tu phat sinh benh Parkinson. 

O nghien ciiu nay, chiing tdi su dung rudi giam 
de \ay dung md hinh nghien ciiu benh Parkinson. 
Trong nhung nam qua, nhdm cac nha khoa hgc Chau 
Au va My da xay dung md hinh mdi de nghien ciiu 
benh Parkinson nhu md hinh ruoi chuyen gen bieu 
hien vupt miic gen a-synuclein, DJ 1, parkin . 
(Feany. Bender, 2000). Mac dii v^ ky thual, md hinh 
rudi giam chuyen gene a-synuclein mang tinh kg 
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thira cac thanh luu da cong bd, nhung tai Viel Nam 
day la nghien ciiu d^u tien hudng tdi viec su dung 
md hinh rudi giim dS nghieri ciiu benh Parkinson. 
Kdt qua nghien cuu cung la lien de cho viec thiet ke 
cac md hinh rudi giam chuyen gen de sang lgc cac 
chat chi^t xuat tu nhien dS tri benh Parkinson tat 
phong thi nghiem cua chiing tdt. 

VAT LIEU VA PHLTONG PHAP 

Vat lieu 

Vector tai td hgp pBlue/SNCA (Vien Khoa hoc 
Cdng nghe Kyoto, Nhat Ban) mang cDNA cua gen 
SNCA ma hda cho protein a-synuclein. 

Vector pUAST (Vien Khoa hgc Cdng nghe 
Kyoto, Nhat Ban) mang gen khang khang sinh amp' 
giiip cho viec sang lgc cac the bien nap mang vector 
tai td hgp Viing MCS, viing chiia duy nhat mgt vi Iri 
nhan biet ciia cac enzyme cat gidi ban can thiet cho 
ddng hda gen muc lieu vao vector. Ngoai ra, tren 
vector cdn cd cac yeu td cho phep chen gen vao 
nhilm sac the rudi giam nhu: nhan lo chuyen gen P, 
gen chl thi \v cho phep khdi phuc linh trang mat do d 
ruoi giam dot bien gen mat trang, trinh tu UAS 
(Upstream Activation Sequence). 

Chiing Escherichia coli DH5a [FendAi lisdUll 
(r^/mj:") supE44 thiX-recAl gyrA96 AlacVl69 (ipBO 
lacZ AM 15)] (Bg mdn Cong nghe sinh hpc phan hi 
va mdi trudng, Trudng Dai hoc Khoa hgc Ty nhien, 
Dai hgc Qudc Gia Thanh pho Ho Chi Minh) diing 
trong ddng hda gen. 

Cac ddng rudi giam Drosophila melanogaster. 
ddng rudi giam diing trong chuyen gen A2-3, mat 
trang, ddng rudi mang balancer P(w, sp/cyoGFP; 
pre/TM6B[; dong P{+, Elav-GAL4/cyo; +} (8765) 
bieu hien tai mo nao cd kieu hmh canh cong; ddng 
P{+; +, Ddc-GAL4} (7009) chira promoter ciia gen 
DOPA decarboxylase giiip bieu hien tai cac le bao 
than kinh san stnh dopamine; ddng rudi hoang dat 
ddi chirng CanlonS P{+; +; +] va ddng bieu hien P-
galactosidase P(-i-,+;UAS-LacZ} (Ngan hang moi 
giam Bloomington, My). 

Phirong phap 

Tgo ddng E. coh DHSa mang vector tdi to hffp 
pUAST/SNCA 

cDNA SNCA thu duoc tir vector pBlwelSNCA 
bang phan ting PCR vdi enzyme Pfu polymerase 
(Fermentas, Singapore) dugc cat bang Xho\ va Bg/Il 



Tgp chi Cong ngheSinh hgc 11(3): 425-432 2013 

(Fermentas, Singapore) va ndi vao vector pUAST d^ 
lao vector tai td hop •pVASTISNCA. Vector tai td 
hgp nay duoc bien nap vao E coh DH5a bang hda 
bien nap va sang loc tren mdi trudng LB-AmplOO. 

Khuan lac mgc tren mdi trudng LB-Amp duac 
sang lgc bang phuang phap PCR khuin lac vdi cap 
moi tren plasmid bao quanh vi tri chen gen 
wizl/wiz2. Sau dd, nhiing khuin lac cho san phim 
PCR cd kich ihudc tuang ung vdi kich thudc dy 
doan se dugc nudi cay de thu nhan plasmid bang 
phuong phap SDS-kiem Vector thu dugc tir cac 
khuan lac tren dugc PCR vdi cap moi d |c bieu gen 
va kiem tra bang enzyme cat gidi han Xbo\ va BglM 
Trinh tu gen muc tieu tren vector Iai td hgp duoc giai 
trmh ty bang phuong phap Sanger va phan lich b^ng 
phan mem Jellyfish 

Phwotig phdp tgo mo hinh ruoi giam chuyen gen 

Vl Hem 

Thu trirng rudi ciia dong rudi A2-3 mat trang 
mdi dugc thu tinh d giai doan 0-3 gid va thuc hien vi 
liem vector tai td hop pUAST/i'A'C/l vao phan duoi 
ciia trirng d nhiet do IS^C Trirng ruoi sau khi vi tiem 
dugc nuoi tren moi trudng dmh dudng d 25"C Ibu ca 
the' Fo. 

/" tdi lc> hcrp dd sat nhdp v Sdng lgc ruoi mang v 
bg gen 

Ruot Fo duoc tbu nhan va lai vdi ruoi dot bien 
mat IrJng W118 nham phal hien ih^ he rudi lai Fl 
mang gen muc lieu cd kieu hinh mat dd do gen chi 
thi ir*qui dinh Cac ddng rudi chuyen gen sau dd 
dugc lat vdi mdi mang balancer de xac dmh vi tri 
chen gen tren nhiem sac the rudi va lam thuan nham 
thu cac ddng ddng hgp tir gen muc lieu SNC.\ Su 
hien di^n ciia gen SNCA trong rudi chuyen gen dmrc 
kiem tra bang phuong phap PCR vdi mdi dac hieu 
gen va moi bat tren nbietn sac the, bao quanh gen 
myc tieu^ATA, 

Kiem tra sir bieu hten cua protein a-synuclein ciia 
cdc dong ruoi chuyen gen tgi md ndo 

Cac ddng rudi giam chuyen gen a-synuclcm da 
dupc tgo va kiem tra se duoc lien hanh thu cac rudi 
cai con trinh va lai vdi ddng bieu hien protein GAL4 
(sir dyng dong Elav-GAL4/Cyo) nhSm kiem tra su 
bieu hi?n ciia protein a-synuclein tai md nao. Elav-
GAL4/Cv(> ia ddng ru6i mang promoter chuyen biet 
cho md nao, do do khi Iai done rudi nay vdi cac 
dong UAS-SNCA thi chi nhirng te bao than kinh mdi 
bieu ht?n protein a-synuclein. The he con Iai Fl 

dugc chon loc dya vao kieu hinh do cac balancer qu\ 
dmh. vi vay cac ca the mdi lai Fl mang UAS-S\C.-\ 
va Elav-GAL4 dupc lua chgn cd kieu hinh canh 
thang Protein tdng lir cac mau dau ruoi duoc thu 
nhan va tien hanh dien di phan lich bing SDS-PAGE 
va kiem chiing bang Western blot vdi khang the dac 
hteu khang a-synuclein 

Ddng rudi Ddc-GAL4 khdng mang balancer va 
la ddng mang promoter chuyen biet giiip bieu hien 
tai cac te bao than kinh san sinh dopamine Cac the 
be rudi lai Fl dugc sii dung khao sat sy bieu bien 
prolein a-synuclein tai cac md than kinh chuyen biet 
san sinh dopamine bang phuong phap hda mo mien 
dich huynh quang vdi khang the dac hieu khang a-
synclem. 

Nhugm hoa mo mien dich huynh quang 
(Immunohistochemistry) 

RUOI lai Fl duoc 25 ngay tuoi dugc chon diing 
de tach nao va nhugm boa mo mien dich huynh 
quang. Nao mdi dugc tach trong dung dich PBS va 
cd dinh md bang dung dich paraformaldehyde 4"„ 
pha trong PBS d nhiet dp phdng 30 pbiil. Sau do rua 
bing dung dich PBS-O 3% TritonXlOO (v/v) va khda 
mau md bang dung dicb huyet thanh de (Normal 
goat serum) 10% trong PBS-O.! 5% TrilonX 100 (v/v) 
d nhiel do phdng 30 phiit Mau md nao duac u vdi 
khang the sa cap khang a-synuclein a 4"C qua dem 
Sau dd mau md dugc nia 4-5 ian bang dung djch 
PBS-0.3% TritonXlOO va dugc u vdi khang the- thir 
cap phat huynh quang FITC 4S4nm a nhiel do phong 
2-3 gid. Mau nao duoc nia sach va tach nao co djnh 
len lame va quan sat dudi kinh hien vi huynh quang 
Hinb anh duoc phan tich bang chuong trinh ImagcJ, 
thdng ke bang kiem dinb t-test ciia Microsoft n\cel. 

KET QUA \ 'A THAO LUAN 

Thiet ke vector mang va bieu hien gene SNCA 
trong ruoi giam 

Chiing tdi tien banh thu nhan cDNA gen SNCA 
bang phan iing PCR tir khuon mau la plasmid 
pBlue/WCA va chen vao vector pUAST bang phan 
irng ndi nhd enzyme T4 DNA ligase. Vector tai id 
hpp pU.'XST SNCA sau dd dugc sang loc va kiem ira 
bang phuong phap PCR vdi mdi d;ic hicu va phuang 
phap cat gidi han, Ket qua kiem tra vector Uii id hi,rp 
cho thay vector nay mang gen SNCA the hii-n tren 
san pham PCR kich ihudc 435bp luong ung vdi kich 
thudc cDN \ gen muc lieu (dir lieu llurc nghiem 
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khong trinh bay tat day). Ddng thdt ket qua xir ly vdi 
enzyme cat gidi han va ket qua kiem tra trinh lu gen 
cdng cho thay gen SNCA dugc chen vao vector cd 
trinh tu gidng 100% vdi Irinh ty cDNA cua SNCA 
tren ngan hang gen. Nhu vay, cbiing tdi da tao ddng 
thanh cdng vector tai to hgp mang gen SNCA. Ben 
canh do, cac ket qua ddng hoa tuong tu tren hai ddng 
gen SNCA dgi bien cQng cho thay chiing tdi da thanh 
cdng trong viec thu nhan hat vector mang 2 dang dot 
bien A30P_SNCA va A53T_SNCA. Cac vector nay 
sau dd duac tach chiet tir te bao E. coli de vi Item 
vao Irimg rudi 

Sang loc ruoi mang vector tai to hop da sat nhap 
vao bo gen 

Sau khi VI Hem. nhd vao yeu td chuyen vi 
transposon P tren vector pUAST (Bachmann, 
Knust, 2008). gen SNCA dugc sat nhap vector tai 
id hgp mgl each ngau nhien vao bd gen rudi giam. 
Cac ddng rudi chuyen gen cd kieu hinh mat do 
duoc lua chgn dya vao gen chi thj u-"̂  Chung tdi 
lien hanh lam thuan cac ddng rudi chuyen gen thu 
nhan duoc va sii dung phep lai vdi rudi mang 
balancer de xac dinh vi tri gen chen tren nhiem sac 
the ruoi giam, kel qua phan tich cho thay chiing 
tdi thu nhan dugc 03 ddng rudi chuyen gen nhu 
trinh bay Iren bang 1. 

Sau khi lam thuan va xac dinh nhiem sac the 
mang gen muc lieu, chiing tdi tiep tuc tien hanh kiem 
tra phan tich cac ddng rudi nay. Trudc lien, chung tdi 
tien hanh kiem Ira sy hien dien cua phirc hgp gen 
UAS-SNCA {hoac UA S-A30P_SNCA: UA S-
A53T_SNCA) trong co the mdi chuyen gen bang 
phuong phap PCR vdi cap moi dac bieu bao quanh 
viing gen muc ticu (Hinh IA) Theo ly thuyet, dudi 

tac ddng ciia ydu td chuyen vi gen P, khi vector 
pUAST/SNCA dupc dua vao phdi rudi, vdi hoat 
dgng ciia transposase, phiic hop UAS-SNCA nim 
giiia cac ninh tu IR cua y^u td P se dugc chen vao 
nhiem sic thd cua rudi giam. Trong thiet ke thi 
nghiem cbuydn gen cua chung toi, enzyme 
transposase chi hien dien duy nhat trong the he P 
(phdi rudi) khi chuyen gen. Cac the he sau dd, 
enzyme transposase hoan loan khdng hien dien, do 
vay, su chen gen vao nhiem sac the la sy chen gen 
on dinh Chiing tot thu nhan DNA bd gen ciia raoi 
chuyen gen du tuyen va sir dung lam khudn trong 
phan ling PCR kiem tra vdt mdi dac hieu cho phiic 
hgp gen myc lieu. Ket qua phan irng PCR vdi khudn 
la DNA bd gen ciia ruoi chuyen gen cho vach c6 
kich thudc nhu dy doan ung vdi 2 cap mdi khi so 
sanh vdl vach chung duang (Hinh IB, gieng 2, 3) 
nhu sau 1 vach cd kich thudc 435bp iing vdi cap 
mdt dac hieu cho gen SNCA (Hinh IB, gieng 9, 11, 
13), 1 vach CO kich thudc 585bp irng vdi cap mdi dac 
hteu bao quanh viing ngoai gen wizl/wiz2 (Hinh IB, 
gieng 8, 10, 12). Ddng thdi d ddng rudi dot chiing 
CanlonS khdng cd xual hien vach gen tren hinh khi 
PCR vdi ca 2 cap mdi tren (Hinh IB, gieng 6, 7). 
Nhu vay, chiing toi da tao ddng thanh cdng 3 dong 
ruoi giam chuyen gen mang gen a-synuclem vdt vi 
tri chen gen tren nhiem sac the nhu sau: UAS-
WT_SNCA (nhilm sic tha II); UAS-A30P_SNCA 
(nhilm sic thS II); UAS-A53T_SNCA (nhilm sic 
Ihl X) (Bang l ) . 

Cac dong rudi nay tiep tuc dugc kiem tra kha 
nang bieu hien protein a-synuclein trong md nao 
bang phuang phap Western blot va nhugm mien dich 
huynh quang vdi khang the dac hieu kbang a-
synuclein. 

Bang 1 Cac dong ruoi chuyen gen bieu hien gen a-synuclein 

STT Ten dong ruoi chuyen gen PhiJc hccp gen NST nhan gen chen Dac diem 

Dro-AlphaSyn WT 

Dro-Syn A30P 

Dro-Syn A53T 

UAS-SNCA 

UAS-A30P_SNCA 

UAS-A53T_SNCA 

Dong hop 

Ddng hgp 

Dong hop 

Bieu hien protein a-synuclein trong md nao 

De nghien ciru chirc nang cua a-synuclein tren 
md hinh rudi giam chuyen gen, chiing tdi su dung he 
thdng UAS-GAL4 nhim bieu hien vuat miic protein 
a-synuclein tai vi Iri cac md can khao sat. He thdng 
nay gom 2 phan, UAS (upstream activation 
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sequence) la doan trinb tu duoc thiet ke trudc gen 
muc lieu, va GAL4 dugc thiet ke n5m sau promoter 
bieu hien dinh hudng md. Benh Parkinson nhu dugc 
biel la benh thoai hda than kinh, do dd chiing tdi 
chpn ddng rudi Eiav-GAL4 giiip bilu hien protein 
chuyen biet tai md nao, Khi lai cac ddng rudi UAS-
SNCA vdl ddng Elav-GAL4, d thi he F l , GAL4 
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dugc long hop se gan len trinh ty UAS va gen muc 
lieu dudi sy kilm soat cua UAS se dugc phien ma 
giup bieu hien djnh huong protein a-synuclein tai mo 
nao ruoi (Hinh 2A) Ddng thdi dua vao kilu hinh cua 
Fl, chiing toi chgn con lai co kieu binh canh thang se 
mang phirc hop cua UAS-SNCA va Elav-GAL4 

Ket qua dien dt SDS-PAGE mau dau moi trudng 
thanh (Hinh 2B) cho thay con lai Fl rir dong mdi doi 
chirng CanlonS khong duoc chuyen cDNA SNCA 
(Hinh 2B, gieng 2) khong the bieu hien protein 
luong irng, 0 cac mau protein tu cac con lai Fl 
(Hinh 2B, gieng 3, 4, 5) ciia cac dong moi chuyen 
gen muc tieu cho thay co bieu hien prolein muc tieu 
cd kich thudc khoang I8kDa so vdi thang protein 
chuan. 

Dong thai ket qua Western blot vdi khang the 
dac hieu khang a-synuclein (Hinb 2B, gieng 3, 4, 5) 
cho thay cac dong ruoi lai nay deu bieu hten protein 
a-synuclein. Nhu vay, protein a-synuclein d dang 
hoang dai va 2 dang dot bien A30P, A53T deu dugc 
bieu hien dmh hudng thanh cdng tai mo nao ciia ca 
the ruoi lai Fl . 

Mat khac, chiing toi danh gia sy bieu hien a-
synuclein va cac dang ddt bien tren md nao ruoi tai 
cac le bao than kinh san sinh dopamine, dua tren co 
che long hpp dopamine (Yu et al, 2005), chiing toi 

bieu bien dinh hudng a-synuclein trong ll bao thin 
kinh san sinh dopamine dudi su dieu hoa cua 
promoter Ddc (DOPA decarboxylase), mpt promoter 
dieu hoa long hpp DOPA decarboxylase - enzyme cd 
vai tro trong con dudng sinb long hpp dopamine 
Cbiing tdi thiet lap cac dong moi chuyen gen mang 
phiic hop gen Ddc-GAL4>UAS-SNCA va thu nhan 
mo nao rudi chuyen gen, nhuom hda md rmen dich 
huynh quang vdi khang the khang a-synuclein. Kit 
qua kiem tra bieu hien protein a-synuclein trong te 
bao than kinh san sinh dopamine (Hinh 3 A) cho thay 
mpt so vimg tren mo nao d mdt mang gen bieu hten a-
synuclein dang khong dot bien va dang dot bien 
A30P, A53T cho tin hieu huynh quang d cac cum te 
bao sinh dopamine (viing duoc khoanh Iron) khi doi 
chieu tren md hinh cac viing san sinh dopamine duoc 
cong bo bdi While va dong tac gia nam 2010 (Hinh 3. 
A3). Cac dong mdi doi chimg Ddc-GAL4 va Ddc-
GAL4>UAS-LacZ khong cho tin hieu lai vdi klmng 
the khang ba-synuclein (Hinh 3 Al , A2). 

Ket qua nhugm mo duac xac dmh cudng do lin 
hieu bang chuong trinh ImageJ va ihong ke the hien 
qua bieu do hinh 3. B cho thay cudng dp lin hieu 
huynh quang thu dupc tir cac ddng ruoi co bieu hien 
protein a-synuclein cao hon nhieu gap 4-5 lan so vdi 
cac ddng ddi chiing va cd y nghia thong ke khi phan 
tich bang kiem dmh t-test vdi cac gia tri p<0 05, n=3. 

© 

1 2 3 4 5 6 7 8 9 10 1112 l ] 

Hinh 1. Ch6n gen a-synuclein v^o nh i lm sic the ruoi giam va sang lpc dong njoi chuyen gene. A Mo ptiong vt tn gene 
ch6n trgn nfiiSm sSc the ruoi giam v^ v| tri cac cap moi dung trong sang lpc ruoi chuyen gene B: Ket qua PCR kiem tra sy 
hi$n di§n cua gene a-synuclein trong nhi lm s4c the cac dong ruoi chuyen gene Csc gieng 3, 5, 7, 9, 11, 13: Ket qua PCR 
vdi moi d^c higu gene a-synuclein; Cac gieng 2, 4, 6, 8, 10. 12. Ket qua PCR voi cap moi tren nh i lm s&c the ciia ruoi giam, 
bao quanh Vj tri chSn gene. 
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Hinh 2 Bi lu hien dinh hudng protein a-synuclein tren dong ru6i g i lm Elav-GAL4/Cyo tai mo nao A Bieu hi^n dinh hu'ong 
gen SNCA lai mo nao rufli bfing he Itidng UAS-GAL4 B Dien di SDS-PAGE va Western blot vcri ktiang the ktiang o-
synudein, 1. Thang protein, 2 O l i cl iung F l {+ , Elav-GAL4/+,+}; 3 F1{+,UAS-WT_SNCA/Elav-GAL4.+), 4, F1(+,UAS-
A30P_SNCA/Elav-GAL4.+}; 5 F1{UAS-A53T_SNCA'+.Eiav-GAL4/+,+}. 

Til 
Hinh 3 Bieu hien dmh t iuong a-synuclem tren mo nao njoi tai cac vung te bao than kinh dopamine . A. Nhupm hoa mo 
mien dicli huynh quang mo nao voi khang thg khang a-synudein, B Bieu d6 cudng dp lin hieu a-synuclein/pixel vffi 
\ p<0 05. n=3. 

KET LUAN 

Cac ket qua trinh bay tren cho thay cbiing ldi 
da thanh cdng trong viec tao ddng cac vector tai id 
hop mang gen ma hda protein a-synuclem 
pUAST-SVC/J va tien banh vi tiem thanh cong vao 
rudi giam Drosophila melanogaster de tao mo 
hinh rudi giam chuyen gen SNCA ung dung trong 
nghien ciru co che phal sinh benh Parkinson. Ddng 
thin chirng Idi cGng da thanh cdng budc dau trong 
viec bieu hien prolein a-synuclein tai md nao rudi 
nham tiep can gan han vdi md hinh rudi 
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Parkinson, Mac dii md hinh niky da duac Feany va 
ddng tac gia cdng bd tai tap chi Naiure nam 2000 
nhung day la md hinh rudi giam chuyen gen diiu 
tien dupc tao thanh cdng tat Viet Nam, dieu nay 
minh chirng cho viec cbiing ta cd the lam chii cac 
ky thuat de tao thanh cac md hinh rudi chuyen gen 
nham phuc vu cac nghien ciiu benh tren ngudi 
Ciing vdi viec tao thanh md hinh nay, chung loi se 
tiep lyc nghien ctiu nham lam sang td cac cau hoi 
chung ciia gidi nghien ctru ve vai trd chiic nang 
cung nhu ca che hoat dpng cda a-synuclein trong 
hoat ddng cita he than kinh 
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I^di cam mri: Nghien ciru nay duac llurc hien vai 
kinh phi lir DH Quoc gia Tp. Hd Chi Mmh Chiing 
toi trdn trgng su ho tra nhiel linh cua Gido sir 
Yamaguchi Masamilsu. Vien khoa hoc ky thugt 
Kvoto. Nhdt Ban 
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ESTABLISHMENT OF o-SYNUCLEIN EXPRESSING TRANSGENIC FLY MODEL FOR 
STUDY ON PARKINSON DISEASE MECHANISM 

Nguyen Thi Tuong Vy, Dang Thi Phuong Thao*, Tran Linh Thuoc 

University of Science. Vietnam National University Ho Chl Minh City 

SUMMARY 

By many different tools and research models, particularly transgenic animal model plays a very important 
role; scienUsts over the world have been successful in uncovering deeply either in smdy on human genetic 
diseases or investigation of disease mechanism. Bearing many good points for being a research model, 
Drosophila melanogaster has been widely used in health science study. Numerous smdies on 
neurodegenerative diseases, cancer, diabetes, cardiovascular, metabolic diseases, and so on had been carried on 
Drosophila model and the results of those studies had been published on Nature, Science, and so on. Those 
publicaUons gave great contribution on knowledge to understand wisely disease mechanism. Although the 
transgenic Drosoplula model has been widely used on the world, it is quite new in Vietnam and so far in our 
country, there is no laboratory working on this model for smdymg human disease's mechanism. In this study, 
we present our results on successful establishment oi Drosoplula model bearing a-synuclein (SA'C^) gene for 
study mechanism of Parkinson Disease (PD). It is well known that an existence of Lewy body which is created 
mosUy either by overexpressioq or mis-folding of a-synuclein protein in patient S brain caused neuron cell 
degradation and stayed as main reason that causes PD. Using molecular biology techniques, we transferred 
human SNCA cDNA into fertilized fly embryos in order to screen for SNCA transgenic fly lines We succeed 
on establishment of three fly lines, which carry SNCA gene and two mutant types for ammo acid shifted A30P 
and A53T. Furthermore, we also succeed on using UAS-Gal4 system for directly expression of SNCA gene in 
Drosophda brain The models will be useful in further study on effect of a-synuclem accumulation in brain. 

Keywords: Parkinson disease, a-synuclein. Len\ body, Drosophila melanogaster, UAS-GAE4 system 
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