s Khoa hoc Y - Duoc

Giam biéu hién gen ABCC4 (ATP-binding
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Tom tit:

Roi loan pho ty ky 1a tinh trang roi loan than kinh phirc tap, bao gdm nhirng khiém khuyét trong twong tic xa hoi,
phat trién ngén ngir va ky ning giao tiép két hop véi hanh vi cirng nhic, 13p di 13p lai. Viéc nghién ciru bénh & mirc
dd phan tir va té bao gip nhiéu khoé khin béi tinh phire tap trong viéc lwa chon, xiy duwng mé hinh thue nghiém. Hau
hét cic nghién ctru co ban déu dirng lai & mire dd in vitro, tap trung vao viéc phat hién dét bién gen dwoe cho 12 lién
quan dén bénh ma chwa di siu vao nghién ciru ¢ mirc dd in vivo. Rudi gidm di c6 lich sir nghién ciru hon 100 nim,
v6i bd gen nhé nhurng lai c6 mire twong dong véi gen nguoi kha cao, cho thiy diy 1a mét mé hinh di truyén vé cing
wu viét. Do d6, nghién ciru nay dit ra muc tiéu xdy dung mé hinh rudi gidm bién d6i gen ABCC4 va nghién ctru sy
thiéu hut ctia gen nay véi biéu hién dic trung ciia bénh tw ky. Két qua nghién ciru di cho thiy sy twong tac giita cic
¢4 thé trong quan thé giam manh giira nhém mang gen bénh va nhém chirng. Rudi bién d6i gen ABCC4 bi rdi loan
nhip thirc - ngii so véi con ¢6 kiéu gen ABCC hoang dai. Céc biéu hién ghi nhin dwgc twong tw nhu triéu chirng réi
loan tw ky & ngudi. Pay la nhirng két qua bwéc diu gop phan 1am sang to vai tro ciia protein nay trong co ché phan

tir cia bénh tu ky.
Tir khéa: ABCC, rdi loan phd tu ky, rudi gidm.
Chi sé phén loai: 3.5

Pat van de

Réi loan pho ty ky 1a mot bénh 1y rbi loan vé phat trién than
kinh phirc tap & tré em dugc gia thuyét do sy phoi nhiém vai
cac chat doc hodc do thay d6i vé nhing yéu t6 di truyén. Nhitng
r6i loan vé hanh vi thuong phat trién trong nhitng niam déau tién
cua cude doi. Pay 1a cin bénh dang c6 xu hudng phat trién véi
mot tbe do dang bao dong khong chi ¢ Viét Nam ma con trén
toan thé gigi [1]. O nudc ta, nghién ctru vé bénh chu yéu tap
trung vao dich t& hoc, biéu hién 1am sang va cac yéu t6 nguy co,
trong khi cac mo hinh dong vat thyc nghiém con nhiéu han ché.
Cac protein co vai trd quan trong lién quan dén con dudng van
chuyén va dy trit ning luong cta té bao than kinh con kha méi
mé va chua dwoc dau tu nghién ciru. Viée img dung md hinh
rudi gidm dé nghién ctru vai trd va chirc ning cia cac protein
nay, lam sang to co ché bénh sinh 13 mot hudng di méi mé va
thiét thuc.

Trén thé gidi da c6 nhiéu nghién ciru sur dung rudi giam lam
sinh vat mo hinh & mo phong bénh 1y rdi loan tw ky ¢ nguoi
voi muc tiéu xac dinh duge tac dong cia cac yéu td vé gen,
moi trudng dén cac hanh vi, biéu hién, kha nang van dong, kha
ning sdng sot, cac thay ddi vé nhip sinh hoc va bién ddi trong
cau trac than kinh rudi giam [2-4]. Nam 2018, nghién ciru cua
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Ueoka va cs [3] nhan thdy ¢ rudi gidm c6 chita gen CG1718
(ndm trén vung 19F3 cua nhiém sic thé X) ¢6 trinh tw va chic
nang tuong dong nhu gen ABCA13 ¢ nguoi. Do do, nghién ciru
hudng dén gen nay trén rudi va goi tat la Drosophila ABCA13
(dABCA13). Két qua cta vide giam biéu hién (knockdown) gen
dABCA13 tai m6 ndo cua rudi giam cho thay su glam tuong
tac ro rét gitta cac ca thé trong quan thé, rudi bi rdi loan nhip
thuc - nga va chu triic than kinh co bi bién ddi thé hién rd nhat
& cac nit than kinh. Kiéu hinh ghi nhan duoc trén mé hinh nay
tuong tu nhu triéu chiing rdi loan tyu ky & nguoi. Bén canh do,
dot bién gen ABCA13 ciing d4 dugc chimg minh 14 ¢6 lién quan
dén ri loan tu ky trén khi [5]. Bén canh 4ABCA13, gen ABCC4
cling la mot thanh vién thudc ho gen ABC - ma ho4 cho protein
¢6 cu triic trong ty nhu protein ABCA13 gém 2 ving xuyén
mang (membrane spanning domain - MSD) MSD1 va MSD2,
mdi ving chira 6 chudi helix, 2 ving gin nucleotide (NBD1
va NBD2) va ving N-tdn v6i khoang 12 axit amin véi nhiéu
chitc nang nhu vén chuyén céc chit qua mang té bao (bao gém
lipid, ion, cac phan tir thudc), thy thé trén bé mat té bao va bai
tiét doc to. Nhiéu nghién ctru da chi ra vai tro cta n6 trong viéc
diéu hoa cén bang ndi moi va truyén tin noi bao, diéu khién qua
trinh 130 ho4 cua t& bao tuy xwong va tuyén trc [6]. Ngoai ra,
protein nay con déng vai tro trong sinh bénh hoc khdi u (u xo
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Abstract:

Autism spectrum disorders (ASDs) are complex
neurodevelopmental disabilities that have core
diagnostic features including impaired social interaction,
language development, and interpersonal skills with
repetitive and restrictive behaviors. Researching this
type of disorder in terms of the molecular and cellular
mechanism has met many difficulties because of the
complexity in choosing and creating an experimental
model organism. In Vietnam, most of the studies have
focused on identifying the mutation relating to ASDs
at in vitro level without any in-depth study at in vive
level. Drosophila melanogaster has been widely used as
an advantaged model organism in classical and modern
genetics for more than 100 years because its genome was
small and simple but having homologues for at least 75%
of human disease genes, thereby indicating that this has
been an extremely excellent genetic model. Therefore,
this study aimed to elucidate the physiological role of the
ABCC4 gene mutant Drosophila model by specifically
knocked down this protein in all neurons of these flies
and investigated the deficiency of this gene in terms of
autism features. The result exhibited that the interaction
between individuals in the population was sharply
reduced between the gene mutant carrier group and
the control group. The knockdown of dABCC4 protein
in all neurons induced early onset of evening activity
and hyperactivity during morning peaks and evening
peaks. The ABCC4 genetically modified flies had a
rhythm sleep disorder compared to the wild-type flies
(ABCC genes). These phenotypes were similar to defects
observed in humans with autism spectrum disorder.
These preliminary results have contributed to elucidate
the role of this protein in the molecular mechanism of
the autism.

Keywords: ABCC, autism spectrum disorder, Drosophila.
Classification number: 3.5
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nang, u ndo) va mot sd bénh thoai hoa than kinh (Parkinson,
Alzheimer...) [7, 8].

Mic du tuong dong vé cdu tric va chirc ning voi ABCA13
nhung vai trd cia ABCC4 d6i voi hé than kinh va anh hudng
dén rdi loan tu ky lai chua dugc biét dén va cling chua c6 mot
nghién ctu nao trén mo hinh dong vat xac dinh dugc vai tro
sinh bénh hoc cua gen nay [3-5]. Trén co s¢ d6, chiing toi tién
hanh nghién ctru nay v6i hai myc tiéu chinh: (1) knockdown
gen dABCC4 trén md ndo ciia rudi gidm sur dung hé thong
GALA/UAS va (2) phan tich cac biéu hién hanh vi trén rudi
knockdown ABCC4 trong mbi lién quan dén bénh tu ky. Day
1a hudng nghién ciru hoan toan méi, gop phan lam sang to vai
trd ctia gen ndy trong co ché phan tir ciia bénh, dong thoi cung
cap mot mo hinh tiém ning va kinh té cho nhitng nghién ciru
thir nghiém va sang loc thudc.

Doi wigng va phueng phap nghién ciu
DPoi twong nghién ciru

Nghién ctru st dung cac dong rudi gidm chuyén gen thu
thap tir cac trung tdm luu trit 16n trén thé gioi nhu Vienna
Stock Center, Italy va Bloomington Drosophila Stock Center
- Indiana, USA. Trong d6 bao gom:

- w; +; elav-GAL4 (ma $6 #87"60 - Bloomington Stock
Center): dong driver dinh hu6ng bicu hién protein GAL4 tai
mo ndo rudi giam.

- w; UAS-GFP-IR; + (ma s0 #56179 - Vienna Stock Center):
bicu hién dsRNA cua gen GFP.
4+ (mid s6 CG7627/v2808 -

- w; UAS-dABCC-IR, .
Vienna Stock Center): biéu hi¢n dsRNA cua gen 4ABCC4 trén
rudi gidm, ma hoa cho protein JABCC4 bi phan gii tir axit
amin thir 63 dén axit amin thi 155.

Rudi gidm dugc nudi trong méi trudng thirc dn co ban (bao
gém 0,65% agarose, 10% glucose, 4% nam men, 5% bot ngo
va 3% bot cam gao) va trong diéu kién nhiét do 25°C, thoi gian
chiéu sang chu ky 12 gio sang: 12 gio ti.

Ngoai ra, nghién ctru ciing st dung: khang thé dac hiéu
cho protein dABCC4 (rabbit anti-ABCC4 - Sigma-Aldrich);
khang thé dic hiéu cho protein a-tubulin (rabbit anti-tubulin -
Thermo Scientific) va Protein G Mag SepharoseTM Xtra (GE
Healthcare) dé tinh sach khang thé; cac hoa chat va thiét bi
dung trong sinh hoc phan tu.

Phwong phap nghién ciru

Phuong phdp lai tao dong ruéi giam knockdown biéu hién
dABCCH4 tai mé ndo cia ruoi: dé knockdown gen ABCC4 tai
céc té bao than kinh trong mé ndo ciia rudi gidm, chung toi st
dung hé thong biéu hién elav-GAL4/UAS. Trong do, elav la
promoter diéu khién su biéu hién cho protein GAL4 tai céc té
bao than kinh trén ndo; protein GAL4 s& bam vao ving trinh
tu UAS trén phuc h¢ gen UAS-dABCC4-IR va kich hoat qua
trinh tao ra soi RNA d4BCC4 mang trinh tu 1ap lai ngugc chiéu
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nhau, soi RNA nay s€ hinh thanh chu tric §Qi doi dang “kep
toc”. Tu do, h0a§ hoa con duong RNAi dé knockdown gen
dABCC(CH4 tai céc t€ bao than kinh ¢ thé hé con lai F1.

Cach thyc hién: ching toi tién hanh lai theo so d hinh 1.
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Protein khéng dugc tao thanh s

Hinh 1. So dd mé ta qua trinh lai tao cac dong rudi gidm trong
nghién ctru va co ché hoat déng clia cac thanh phan trong con
lai F1.

Phuong phap danh gid biéu hién ciia protein ABCC4 tai mo
néo rudi giam bang ky thudt Western Blotting: dong rudi gidm
sau khi lai tao s& duoc tién hanh danh gia hiéu qua knockdown
protein trén mo ndo bang k¥ thuat Western Blotting, sir dung
khang thé dac hiéu voi protein ABCC4. Alpha-tubulin duoc st
dung nhu chimg ndi kiém.

Phwong phdp danh gid kha ndng vin dong ciia ruéi gidm
truong thanh (Climbing assay): thi nghiém dua trén tap tinh leo
tréo nguge chleu trong lyc khi ¢4 lyc tac dong cung chleu trong
Iyc cta rudi gidm [9]. Dya trén nguyén tac nay, khi rudi bién
d6i gen bi anh huong dén kha nang van dong sé bi anh hudéng
t6i kha nang leo tréo cua chung. Do rudi cai bi anh huong boi
qué trinh mang thai va dé trung nén toan bg cac thi nghiém
duoc tién hanh trén rudi duc dé dam bao tinh 6n dinh. Cac thi
nghiém dugc tién hanh song song giita nhém bénh (knockdown
gen ABCC4) va nhém chiig (knockdown gen GFP).

- Rudi gidm dugc Iya chon lam thi nghiém s& dugc gy mé
bang CO,, sau do chuyén vao 6ng thuy tinh (15-20 con/éng)
c6 chia Vach tir 1 dén 5, mdi vach cach nhau 2 cm. Bé 10 phut
cho rudi 6n dinh, dung tay dap manh lién tuc 5 lan dé dua rudi
vé day ong thiy tinh (v& cing vach xuét phat). Cho rudi bo 1én
trong 30 s, ghi lai béng camera, lap lai dong tac 5 lan.

- Str dung dit liéu video ghi duoc tai 5 s dau tién sau khi két
thiic moi lan dap dé phan tich, so sanh kha nang leo tréo cua
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rudi & cac nhom thi nghiém.
- Cac s6 liéu duoc xir Iy bang phan mém Image-J va thong
ké bang Excel va SPSS.

Phuwong phdp danh gid kha ning twong tic cong dong
(social space assay): phuong phap dua theo mo ta trong nghién
ctru cia Simon va cs [10]; sir dung mot budng thi nghiém hinh
tam gidc cAn ndm trong hai tm kinh vudng (18x18 cm), cach
nhau bang mot tim dém acrylic 0,5 cm cho phép rudi hoat dong
trong khong gian hai chiéu. Thi nghiém chi sir dung rudi duc
truong thanh & giai doan 3-4 ngay tudi dé dam bao tinh 6n
dinh. Rudi duc knockdown gen GFP dugc lya chon lam nhom
ching.

Chon ngiu nhién 40 rudi dyc mdi nhom, dem gy mé va
chuyén vao budng thi nghiém, doi ching tinh lai. Dap nhe
budng thi nghiém dam bao toan bo rudi & day budng. Cho rudi
tw do van dong, giao tiép v6i nhau trong 20 s. Qué trinh nay
duoc ghi lai bang camera. Sau d6 phén tich khoang céch gan
nhat giita cac ca thé rudi bang phan mém Image-J.

Phuwong phdp danh gid nhip sinh hoc ciia ruoi gzam (activity
assay): rudi giam truong thanh dugc nubi trong diéu kién nhiét
d6 25°C, chu ky sang t6i cach nhau 12 gio trude khi sir dung
cho thir nghiém dénh gia nhip thirc nga [11]. Mdi cé thé rudi
truong thanh dugc cho vao mot dng thuy tinh dudng kinh 5 mm
voi mot dau c6 chira thire an va dat trong mot thiét bi do chuyén
dung. Toan b hoat dong cua rudi duoc ghi nhan 24/24 h lién
tuc trong vong 7-10 ngay nho thiét bi cam bién két ndi véi may
tinh. Qua do6 c6 thé do duoc thoi gian va cuong do hoat dong
ban ngay/ban dém cua rudi nhém bénh so voi nhém ching.

Phn tich két qua: két qua ciia thir nghiém twong tic cong
ddng, thir nghiém danh gia kha nang van dong, danh gia nhip
sinh hoc ctia rudi gidm, dugce xir Iy bang phan mém phén tich
hinh anh Image-J, sau d6 phan tich thong ké bang phan mém
SPSS. Gia tri p dugc tinh toan sir dung Kruskal-Wallis test.

Keét qua

Mirc dp twong dong gm’a protein ABCC4 ciia ngwoi va
protein CG7627 ¢ rudi giam

Trinh ty axit amin cta protein CG7627 & rudi gidm duoc
trich xuét tir co s¢ dir liéu UniProt (mi s6 Q9VLN6) va so
sanh v6i trinh tu cua céc thanh vién trong ho protein ABCC
& nguoi, sir dung cong cu FASTA va BLAST. Két qua so sanh
cho thdy, giita protein CG7627 & rudi gidm va protein ABCC4
& nguoi ¢6 ty 1é twong dong (identity) 1a 44% va mirc d6 gidng
nhau (similarity) 12 63%, cao nhét trong s cac thanh vién
khéc thudce ho protein ABCC. Két qua so sanh ciing cho thiy
murc do tuong dong vé cdu trac protein ABCC4 giita nguoi va
rudi gidm véi hai ving xuyén mang (TMD) va hai viing bam
nucleotid (NBD). Céac vung chiic nidng nay ¢ ca hai loai cling
duoc x4c dinh vai ty 16 twong dong cao (TMD1 va TMD2 ¢6 ty
1¢ trong dong lan lugt 1a 72 va 81%. Ty 1¢ nay & ving NBDI
va NBD2 lan luot 14 87,5 va 100%).
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Knockdown protein ABCC4 tai moé néo rudi gid'm

Chuing rudi gidm sau khi lai tao s& duoc tién hanh danh gia
hi€u qua knockdown protein trén md ndo bang ky thuat Western
Blotting, str dung khang thé dac hiéu véi protein dABCC4.

control  Knockdown

< dABCC
150kDa

3 3
el o
i o
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Hinh 2. Két qua Western Blotting danh gia mue dé biéu hién
cta protein dABCC4 & md nio cua rudi gidm nhém bénh Iy
(knockdown) va nhém dbi chirng (control).

Két qua cho thdy, xuat hién bang protein kich thudc 150
kDa tuong g véi trong lugng phan tir cua protein JABCC4
0 nhom knockdown w/Y;UAS-dABCC- IR63 I55 ‘elav-GAL4 véi
cudng d6 thap hon so v6i biang protein cung kich thudc & nhom
chimng w/Y; UAS-GFP-IR; elav-GAL4 (hinh 2). Diéu nay chung
to mirc do biéu hién cua proteln dABCC4 tai m6 ndo cua ruoi
gidm ¢ nhom knockdown giam dang ké so v6i nhom chimng,
khéng dinh hiéu suét cua qua trinh knockdown va tinh dac hi¢u
cua khang thé. Ngoai viéc su dung khang thé bac 1 dic hiéu
cho protein dich JABCC4, nghién ctru ciing st dung khang thé
dac hiéu cho alpha-tubulin 1am d6i chimg cho luong protein
dwa vao ¢ timg mau thi nghiém.

Kha ndang vian dong va twong tic cong d&ng

| Khoang cach dén con gin nhét (cm)

efav > dABCC-iRé3-155

elav > GFP-IR

(A) (B)

Hinh 3. Thir nghiém hanh vi twong tac cong dong trén rudi gidm
trwdng thanh.

(A) Phan bé clia quan thé rudi trong khong gian. (B) Ké&t qua phan tich khoang
cach twong tac khong gian cta rudi gidm gitra nhém bénh knockdown dABCC4
(elav>dABCC-IR___...) va nhom chizng knockdown GFP (elav>GFP-IR) (n=40);
*% 0<0,01.

63-155)
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Két qua cho thay, rudi gidm knockdown gen dABCC4 ¢6
mirc d6 tuong tic voi quan thé giam rd rét (hinh 3). Trén
80% c thé rudi gidm ¢ nhom bénh co khoang cach dén con
gan nhat trén 1,5 cm, trong khi & nhém chiing chi 14 dudi 0,5
cm. Su khéc biét co ¥ nghia thdng ké v6i p<0,01. Bén canh
d6, nghién ctiu cling tién hanh thtr nghiém leo treo (climbing
assay) trén chinh quan thé rudi nay dé khang dinh rang: su
phan bd ngau nhién rai rac trong khong gian ciia rudi gidm
& nhom knockdown khong phu thudce vao su thay ddi trong
kha niang van dong ciia chung. Rudi dwoc danh gi4 tai cac
thoi diém 3, 7 va 14 ngay tudi. Két qua thu duoc cho thay,
kha ning van dong ciia nhém rudi bénh 1y knockdown gen
dABCC4 va nhoém ching knockdown gen GFP la tuong
duong nhau (hinh 4). Do vay, kha nang leo tr¢o khong anh
huong dén mirc do twong tac va phan bd ciia quan thé rudi
trong khong gian.

a.
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= m elav-GALAMA UAS-GFP-IR
< 4 elav-GALA UAS-dABCCRgs 45
- re A
@ | |
_- ||
= | 1 | I
O 24 || | -

Ngay 3 Ngay 7 Ngay 14

Hinh 4. Két qua thir nghiém leo tréo xéc dinh kha niéng van dong
cua rudi gidm trwéng thanh & thei diém 3 ngay tudi, 7 ngay tudi
va 14 ngay tuoi.

Két qua khéng co sy khéac biét gitka nhdm rudi bénh ly knockdown dABCC4 va
nhom ching knockdown GFP (n=40).

Keét quad xdc dinh nhip sinh hoc ciia rudi giam

Mot trong nhitng yéu t6 chan doan cdt 15i ctia rbi loan tur
ky 1a nhiing thay dbi trong nhip sinh hoc, bao gom tong thoi
gian hoat dong trong ngay, thoi gian thirc va ngi. Dé danh
gia tac dong cua viéc knockdown gen dABCC 1én nhip sinh
hoc & rudi giém, nghién clru tién hanh theo dai hoat dong
thirc - ngli ctia 40 c4 thé & nhom bénh va nhom chimg. Rudi
gi?im & ca hai nhom duoc lya chon & thoi diém 3-4 ngay tudi,
dugc nuoi trong moi truong thice an co ban, nhiét do 25°C,
d6 am 60% va dudi didu kién chiéu sang 12 gid sang: 12 gio
t6i trong t6i thiéu 2 ngay, sau d6, mdi ca thé duoc dua vao 1
dng thuy tinh trong suét dudng kinh 5 mm va dit vao thiét bi
do ¢ gan cam bién két ndi véi may tinh. Thi nghiém dugc
tién hanh trong vong 7 ngay. Tan suét hoat dong cta rudi tai
mdi khoang thoi gian dugc ghi nhan 14 s6 1an rudi di chuyén
qua dén laser cam bién. Két qua duoc théng ké va phan tich
bang Microsoft Excel.
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elav-GAL4/+ ;UAS-dABCC-IR63-155 (knockdown)

Hinh 5. Két qua xac dinh nhip sinh hoc ctia rudi gidm. Truc hoanh biéu thi cac méc thoi gian trong mét ngay. Truc tung biéu thj cwdng

do hoat déng cua rudi.
elav-GAL4/+; UAS-dABCC- IRG,&155 rudi knockdown dABCC4
elav-GAL4/+ ; UAS-GFP-IR: rudi knowdown protein GFP lam déi chiing.
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(E) Téng cudng dj hoat dong trong mdt ngay

Hinh 6. Két qua phan tich nhip thirc - ngt & rudi gidm bao gom cwong dé hoat dong ban ngay (A), ban dém (B); thoi gian ngli ban ngay

(C), ban dém (D) va téng thoi gian hoat déng trong mét ngay (E) gitka dong rudi knockdown mang kiéu gen w/Y; UAS-dABCC-IR

elav-GAL4/+ va dong déi chirng w/Y; UAS-GFP-IR; elav-GAL4/+.
*: p<0,05; **: p<0,01.

Két qua x4c dinh nhip sinh hoc cua rudi gidm cho théy,
rudi hoat dong chu yéu vao hai thoi diém trong ngay tuong
(g voi hai dinh ¢ cudong do tin hiéu cao nhat (hinh 5). Thoi
diém tir 8-10 h 1a dinh hoat dong ban ngay (morning peak) va
thoi diém tir 20h30-21h30 1a dinh hoat dong ban dém (evening
peak). Theo do, thoi gian ngu ban ngay (midday siesta) dugc
tinh 1a khoang thoi gian giira hai dinh trong cung mot ngay
con thoi gian ngu ban dém (nighttime sleep) dugc tinh tir dinh
hoat dong ban dém cta ngay hém truéc dén dinh hoat dong
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ban ngay ciia ngay hom sau. Tién hanh so sanh va phan tich
cuong d6 hoat dong clia rudi trong mot ngay nhan thay ruoi
giam knockdown dABCC4 c6 xu hudng hoat dong nhiéu hon,
thoi gian ngu ban ngay va thoi gian ngi ban dém cling dai hon
s0 v6i nhom chimg (hinh 6). Ngoai ra, & nhom rudi b bién dbi
gen dABCC4 tai m6 ndo con co hién twong khoi phat sém dinh
hoat dong ban dém. Cu thé, dinh hoat dong ban dém ¢ nhoém
rudi bénh 1y khoi phét tir thoi diém 18h30 thay vi 20h30 nhu
nhom rudi dbi chimg.



Véi uu thé  vong doi ngan, d& nudi trong phong thi nghiém,
¢6 thé cung cap s luong nhiéu trong ciing mot thoi diém, h¢
gen da duoc giai trinh tu toan bg va da duoc chimg minh Ve
mtre d6 twong dong t6i 70% gen gy bénh trén ngudi, rudi gidm
la m6 hinh thuan loi va Iy tuong cho viéc nghién ctru bénh lién
quan dén yéu t6 di truyén. Vi cu tric hé than kinh hoan thién
va chtre ndng hoan toan tuong dong trén ngudi, rudi gidm ciing
duoc st dung 1am mo hinh dé nghién ctru vé cac bénh 1y than
kinh va van dong [12]. Trong nghién ciru nay, két qua so sanh
muc do trong dong cua gen ABCC4 6 nguoi va rudi gidm da
cho thay mirc d6 bao ton cao giita cac ving chirc ning ciia gen,
g0i y vé chirc ning cta protein 1a twong ty nhau cho mdi loai.

Viée giam biéu hién ciia JABCC & md ndo da giy nén mot
loat nhimg thay dm trong kha nang twong tac xa hoi va nhip
sinh hoc ¢ rudi gidm. Nhiéu nghién ciru trude dy cling st dung
rudi gidm lam sinh vat m6 hinh dé chimg minh mdi lién quan
gitra mot sd gen nhur dABCAI3, rugose voi hoi chimng r6i loan
twky [3, 4, 13]. Rudi gidm mang gen dot bién b giam kha nang
twong tac xd hoi va thay doi nhip thic - ngi. Cuong do hoat
dong cua rudi & mic cao va kéo dai lién tuc trong nhiéu ngay.
Ngoai ra, rudi gidm mang gen dABCA13 d6t bién ciing c6 hién
twong khoi phat som dinh hoat dong ban dém [3]. Kiéu hinh
twong ty nhu rudi gidm knockdown gen dABCC4 va tuong tu
nhu triéu chimg r6i loan tw ky ¢ ngudi.

Viéc tong hop dit liéu cia nhidu nghién ctru st dung mo
hinh rudi gidm bién d6i gen cho bénh tu ky ciing gop phan xac
dinh duoc vai trd cac nhom gen lién quan, lam sang to co ché
phén tir cua bénh. Trong ho gen 4ABC ¢ nguoi, gen ABCC c6
vai tro van chuyen nhiéu loai co chat qua mang té bao, trong
d6 ¢6 lipid [7]. Nhiéu nghién ctru da chi ra, hé than kinh trung
uong la co quan tap trung ham lugng lipid cao thur hai, chi sau
cac md md. Do d6, chirc nang van chuyén lipid qua mang té
bao cua ABCC dong vai tro quan trong trong viéc 6n dinh con
duong tin hiéu va duy tri can bang ndi méi & cac té bao trong
hé than kinh trung wong. Dya trén sy trong dong véi dong vat
bac cao Vé cau triic gen va trinh ty axit amin ma hoa, JABCC
& rudi glam cling dugc du doan 1a co vai tro van chuyen lipid
qua mang té bao va duy tri cAn bang ndi moi. Viée giam biéu
hién ctia gen & mo nio la nguyén nhan giy nén sy thiéu hut
chirc ning cua protein nay, tir &6 anh huéng dén cic con dudng
truyén tin ndi bao, hé qua 1 lam giam kha ning tuong tac xi
hoi va thay d6i nhip sinh hoc & rudi gidm. M6 hinh rudi giam
trong nghién ctru ndy c6 thé tiép tuc dugc sir dung dé xac dinh
nhitng thay ddi trong hinh thai cdu truc té bao than kinh, d4nh
gia sy thay d6i & mirc d6 phan tir, tir d6 x4c dinh céc gen/nhém
gen c6 kha ning tuong tac voi dABCC va lién quan dén rdi loan
tu ky ¢ nguoi.

Keét luan

Nghién ctru da xdy dung duge md hinh rudi gidm bién doi
gen ABCC va xac dinh dugc moi lién quan voi cdc biéu hién
cta bénh ty ky. Day la nhiing két qua budc dau gop phan 1am
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sang to vai trd ciia protein nay trong co ché phan tir ctia bénh,
dong thoi cung cap mot mo hinh tiém ndng va kinh té cho
nghién ctru thir nghi¢m va sang loc thudc.

Nhom téc gia xin cam on sw hd tro kinh phi tir dé tai tiém
ning “Nghién ctru vai tro ctia gen ABCC lién quan dén hoi
chimg tu ky bang md hinh rudi gidm va tmg dung mé hinh nay
trong sang loc dugc liéu”, thudc Dé 4n hd tro nghién ctru va
xuat ban qudc té ciia Truong Pai hoc Y Ha Noi. Nhom nghién
ctru xin chan thanh cam on su hd tro tir phia GS Matsamitsu
Yamaguchi - Khoa Sinh hoc ting dung, Hoc vién Cong nghé
Kyoto, Nhat Ban.
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