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TOM TAT:

Trong nhitng nam gan ddy, viéc nghién cieu khoa hoc va img
dung tién bo ky thudt trong linh vuc di truyén hoc dat dwoc
nhiéu thanh twu; trong dé thanh twu quan trong nhdt la viéc
phat hién va phat trién thanh céng mét cong nghé méi véi tén
goi la phuong phédp CRISPR dé thuee hién bién doi di truyén cia
sinh vdt song mét cach nhanh chéng véi gid cd hop ly. Phiong
phdp CRISPR véi ban chat la cong nghé chinh sira bé genome
dua trén co ché héa hoc, ¢é wu diém la cho phép cdt DNA tai
cac vi tri dwoc xac dinh boi sw nhan dang trinh tw cuia RNA.
Tuy nhién, nhuoe diém cia phwong phdp CRISPR/Cas9 tlong
nghién ciru nay la cé thé gay ra hién tiwong off-target (cdt nham
muc tiéu) hodc déi khi tao ra nhing dot bién khong mong muon.
Tai Dai hoc Tokushima, Nhdt Ban chung toi da cai tién phuong
phép CRISPR bang phwong phdp GEEP, theo d6 chiing téi sir
dung xung dién dira Cas9 va gRNA vao hop tir ciia lon; cdi tién
nay giup cho viéc chinh sia by genome mot cach chinh xdc
hon va hiéu qua cao. Phuwong phap GEEP da mo ra huong di
mai trong nghién cieu chinh sira genome ¢ lon, cé thé thic ddy
nhanh qua trinh tao ra cac thé “kham” trén lon, phuc vu cho
qud trinh nghién civu cdy ghép tang trong twong lai.

Tir khoa: chinh sira genome, GEEP, phoi lon.

1. GIOI THIEU CHUNG

Trong nhidu nim qua, nganh y té toan cau ludn phai ddi mat voi
viéc khan hiém ngudn tang do khong c¢6 dii nguoi hién, lam cho
hang triéu bénh nhan phai cho doi dé dwoc ghép tang. Trude thuc
trang nay, lon dwoc hy vong s& 1a ngudn cung cép tang chu yéu dé
ciy ghép cho ngudi, vi nhiéu bd phan co thé cua chung c6 kich
thudce, cu trac va chire nang rat giéng con nguoi nhu tuy, tim, than,
gan, phéi. Bé hién thuc hoa y tuong do, cac nha khoa hoc trén toan
thé gi6i luon no lyc tim kiém mot phuong phap chinh sira genome
dé tao ra ngudn tang lon twong thich va c6 thé chdng dugc hién
tugng dao thai manh ghép khi ghép cho nguoi. Cong nghé¢ chinh
stra genome bang phuong phap CRISPR/Cas9 dugc phat trién tir
nhitng nam 2010 1a mot trong nhitng céng cu hitu ich dé nghién
clru tao ra ngudn tang lon phuc vu cho y hoc va gitip mé ra nhiéu
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hy vong séng hon cho nhitng bénh nhan trong tuong lai.
Phuong phap CRISPR/Cas9 gém c6 2 thanh phan chinh
12 enzyme Cas9 nuclease va RNA huéng dan. Nho doan
trinh ty bd sung cia RNA huéng dan t6i trinh ty dich ma
phirc hop nay c6 thé tim thdy vi tri cdn chinh stra trén
hé¢ gene. Khi phtrc hop enzyme Cas9 nuclease va RNA
huéng dan bam vao trinh ty dich, enzyme Cas9 nuclease
s& cit doan DNA trén ca 2 chudi. Khi ca 2 chudi DNA bi
cit dut, té bao s stra chira bang cach chén hodc x6a thém
cac nucleotide. Do d6, phuong phap CRISPR cuc ky hiru
ich dé pha v& gene (chén hodc xo6a) trén doan DNA 16n.
Tuy nhién, rat khé sir dung phuong phap CRISPR tiéu
chuén nay dé thyc hién céc chinh stra tinh vi hon, chéng
han nhu thay ddi base T thanh base A va dé gy ra cac dot
bién diém Indels. Diéu nay co thé gy ra nhitng dot bién
khong mong mudn, thdm chi nguy hiém. Do vdy, phuong
phap GEEP ra doi v6i hy vong s& khic phuc duoc nhitng
nhuoc diém cua phuong phap CRISPR tiéu chuén.

Genome Editing Electroporation of cas9 Protein
— GEEP

Phuong phap GEEP dugc mo phong thong qua so do
1 sau day:

GEEP method

Genome Editing by Electroporation of Cas9 Protein
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So do 1: So do mé phéng phicong phap GEEP
chinh sira genome trén hop tu lon [1]
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Hinh 1: Hinh anh hé th(i’ng xung dién tao
hop twr bién doi gen

Dé tién hanh phuong phap GEEP, chiing t6i thiét ké
sgRNA nhim muc tiéu vao nhitng doan genome mong
mubn chinh sira; sau d6 dung hé thong xung dién (hinh
1) dé dwa Cas9 protein va sgRNA vao hop tir lon. Nhirng
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hop tir sau khi dugc chinh stra genome sé& dugc chuyén
vao lon me¢ mang thai. Nhirng ca thé lon con sinh ra s&
dugc danh gia muc d§ chinh stra genome thanh khong
hay khong trude khi tién hanh cac budc tiép theo.

2. MOT SO THANH TUU CUA CONG NGHE
CHINH SUA GENOME THEO PHUONG PHAP
GEEPVAMOTSOLUUY

Cong nghé chinh sira genome dé tao ra dong vat
bién d6i genome dwoc nghién ctru va phét trién nhanh
chong tai Nhat Ban, trong d6 c6 phong thi nghiém dac
biét tai Khoa Khoa hoc sinh hoc va cong nghé sinh hoc
cua truong Pai hoc Tokushima Nhat Ban. Nhiéu cong
trinh nghién ctru chinh stra genome trén lgn, bo va mot
s6 loai dong vat khac da duogc cong bd, bao gf)m: Lon dot
bién TP53 dugc thiét ké dé co kha ning khang bénh ung
thu [2] [3]. Lon dot bién CD163, mot thy thé dung hop
gia dinh ddi voi virus gy hoi chimg rdi loan sinh san
va ho hép ¢ lon, dugc thiét ké dé co kha nang chong lai
céc bénh truyén nhiém do virus [4] [5]. Lon loai MSTN
dugc thiét ké dé tang khdi lwong thit co xwong té bao [6].
Lon thiéu genome GGTA1 la yéu t6 chinh giy dao thai
manh ghép cap tinh khi ghép tang lon [7]. Lon chinh sira
genome PDX-1 (pancreas duodenum homeobox 1), mdt
genome rat quan trong cho sy phat trién tuyén tuy trong
thoi ky bao thai va sy gian doan don alen cua né lam suy
yéu viéc tiét insulin [8] [9].

Phan tich tiéu ban vi thé vé& két qua cua chinh stra
MSTN (Hinh 3).

Bén canh nhiing thanh tyu dat duoc, phuong phap
GEEP doi hoi cac nha khoa hoc phai tién hanh thir nghiém
va xac dinh diéu kién xung dién phu hop cho timg ddi
tuong nghién ctru. (Mot thi nghiém da dugc nhom nghién
clru ciia chung t6i tién hanh cho thay, hop tir lon nhay
cam hon véi xung dién so v6i hop tir cua chudt)

3. PHONG THi NGHIEM NGHIEN CUU CHINH
SUA GENOME TREN TE BAO PONG VAT TAI
TRUONG PAI HQC TOKUSHIMA, NHAT BAN
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Vién nghién cuu Pbi méi sinh hoc cua Pai hoc
Tokushima dugc thanh 1ap v&i muc dich tao ra cac nganh
cong nghlep sinh hoc méi bang cach tap trung nghién
ctru d6i moi mo lién quan dén sinh vat sdng va cac
nganh cong nghiép chinh trong khu vuc. Vién nghién
ctru ¢ nhiéu tru so, tru sé chinh dat tai Ishii, Myozai,
Tokushima. Tai Vién nghién ctru c6 nhiéu don vi chic
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Hinh 2: Tao lon bién déi genome PDX -1, a) la lon doi chimg (vi tri tuyén tuy dwoc danh dau) ; b), va ¢) la lon
bién doi genome PDX-1 (khong con tuyén tuy) [8]

Bdng 1: Mot s6 két qua chinh sira genome bang phirong phdp GEEP

S6 lon X P S6 lon mang X i
. . . A So lon So lon N X So lon con SO mutant
Loai gene chinh siwra nhan phoi . L. thai dén khi L
chuyén mang thai say thai sinh sinhra  lon con (%)
MSTN [6] o o o
(Lién quan dén phat trién co)' 2 1(50%) 0 1(50%) 10 ® 00%)
TP53 [2] o o 0
(Lién quan dn sinh ung th) 2 2 (100%) 0 2 (100%) 11 8 (72.7%)
CD163 [4]
2 1 9 1 V 1(12.59
(receptor cua PRRS virus) (50%) 0 (50%) 8 (12.5%)

ning chuyén nghién ctru vé cac linh vuc nhu san xutcon  tm con thanh 1ap mot phong thi nghiém dao tao y té thyuc
trung, san xuét thit, hd tro sinh san,... trong d6 nghién ctu  hanh; theo do6 cac bac si dugc thuc hanh trén nhirng dong
v& hd tro sinh san dang 1a mot linh vuc miii nhon. Ngoai  vat da dugc chinh sua genome véi cac thiét bi y té duoc
viéc nghién ciru chinh sira genome trén dong vat, Trung  trang bi nhu cac dung cu phau thudt co ban, hé thong dén
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-GCTCGCTGTTCTCATTCAGATCCACGGGGA-

MSTN bién dbi gen

-GCTCGCTGTTCTCATTCAGATTCCACGGGGA-
-GCTCGCTGTTCTCATTCAGAGAACCACGGGGA-

Hinh 3. Phan tich tiéu ban vi thé vé két qua ciia chinh sika MSTN
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mod, hé thng ndi soi, chup X-quang CT va thiét bi chup
X-quang phau thuét (C-arm)... nhdm nang cao tay nghé,
thuc hanh 14m sang, thir nghiém thude.

4. NHUNG TRIEN VONG CUA NGHIEN CUU
BIEN POI GENOME TAI VIET NAM

O Viét Nam, cong nghé¢ chinh stra genome st dung
phuong phap CRISPR va phuong phdp GEEP dang dugc
mot b co quan nghién cuu tiép can, ing dung trién khai
vao thuc tién va budc dau mang lai két qua kha quan.
DPéy manh huéng nghién ctru tmg dung cong nghé chinh
sua genome theo cac phu’(mg phap nay, chiing ta co thé
tao ra nhing giéng cay trong c¢é strc chéng chiu cao ddi
v6i dich bénh va cac diéu kién bét loi, thich img véi moi
truong khac nghiét; hodc cung ¢6 thé tng dung dé tao
ra cac glong vat nudi nhu giéng bo vang ban dia c6 hé
co phat trién, c6 kh6i lugng va ty 1¢ thit xé ting nhung
khong lam mét di tinh wu viét cia gidng bo nay (tinh min
dé, kha ning chdng chiu tét voi bénh tat va diéu kién bat
loi cua thoi tiét, chian nuéi dé dang...), dong thoi giup
giam d4ng ké chi phi nhap khau giéng méi va gop phan
bao ton gidng dong vat ban dia.

Cong nghé chinh stra genome con la cong cu cho
phép cac nha nghién ctru kiém soat gen biéu hién trén
thuc vat, dong vat va ca con nguodi. Nhung bén canh do,
phuong phap CRISPR c6 thé giy ra cac dot bién ngoai
muc tiéu, dan dén tinh trang mat 6n dinh gen.
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