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HE THONG CRISPR/Cas9 VA MOT SO UNG DUNG THUC TIEN

CRISPR/Cas9 SYSTEM AND SOME PRACTICAL APPLICATIONS
CHAU TAN PHAT®

TOM TAT: CRISPR/Cas9 la mét ky thudt méi dwoc phdt trién trong thoi gian gan ddy. Bat dau véi
viéc phat hién ra chuéi DNA lap di lap lai palindromic bi an 6 E. Coli vao nam 1987, cdc nha khoa
hoc bat dau diéu tra chirc ndang cua hién twong co vé ky qudac nay. Tw sw to mo ty nhién nay da
phdt trién mét cich hoan toan méi dé sira d6i DNA: CRISPR/Cas9. Hé théng nay phdt trién nhw
mét co ché tw bao vé déi véi vi khudn vé co ban la mét cach dé tw tiém phong chéng lai virus va
plasmid xdm nhdp. Bai viét trinh bdi nhitng co ché co ban vé cach thike hé thong CRISPR/Cas9
hoat déng nhu thé nao, mét sé kha ndng cho phép ma hé thong CRISPR/Cas9 ¢6 thé irmg dung thuec
té (tac dong lén cdc gien ngii - Knock-out gene, chinh sira gien ma khong ding dén vector DNA,
bdt hoat gien mot cach tam thoi...) gan nhir vmg dung hau hét trén tdt ca cdc loai sinh vit.

Tir khéa: hé thong CRISPR/Cas9; E.Coli; DNA.

ABSTRACT: CRISPR/Cas9 is a new technique developed in the recent time. Beginning with the
discovery of the mysterious palindromic repeating sequence of DNA in E. Coli in 1987, scientists began
investigating the function of this seemingly outrageous phenomenon. This natural curiosity developed a
whole new way to modify DNA: CRISPR/Cas9. The system developed as a self-defense against bacteria
is an essential way to self-vaccinate against invading viruses and plasmids. The paper presents the
basic mechanisms of how the CRISPR/Cas9 system works and some possibilities that the CRISPR/Cas9
system can apply practically (act on sleeping genes - Knock)-out genes, genomic editing without the use
of DNA vectors, temporarily inactivating genes...) to almost all species.
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1. PAT VAN PE

Con nguoi la mot loai dac biét thich nghi,
dic diém nay di gitp chung ta phat trién trén
khip hanh tinh. Chlng ta da thich nghi vé mat
di truyén va biéu sinh véi nhiéu ving khi hau
va mdi truong séng khac nhau, nhitng dot bién
thich nghi nay da duogc truyén lai cho céc thé hé
tiép theo. Tuy nhién, day khong phai 1a co ché
duy nhat déng vai tro chi dao; ching ta ciing
dd phat trién bang cach sira ddi mdi trudng
xung quanh minh, truyén thong tin nay cho thé
hé tiép theo dé no co thé dugc xdy dung, tinh
chinh va cai thién. Gid ddy, nhiing tién by cong
nghé trong k¥ thuét gien c6 tiém ning cung cp

cho chiing ta chia khoa khong chi stra d6i moi
truong bén ngoai ma con tao ra sy thich nghi di
truyén cho chinh ching ta ciing nhu cac loai
khéc. Bit dau véi viée phat hién ra chudi DNA
lap di lap lai palindromic bi 4n & E. Coli vao
nam 1987, cac nha khoa hoc bat dau diéu tra
chirc nang ctia hién tugng c6 vé ky qudc nay.
T sy to mo ty nhién nay da phat trién mot
cich hoan toan mé&i dé swa d6i DNA:
CRISPR/Cas9. Hé thng nay phat trién nhu
mot co ché tu bao vé dbi v6i vi khuin vé co
ban 1a mot cach dé ty tiém phong chong lai
virus va plasmid xam nhap [1, tr.1709-1712].
“Mién dich thich Gmg” nay da cho phép vi
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khudn va vi khuin c¢b lién tuc trang bi va tu
trang bi lai dé chdng lai nhitng ké xam lugc.
Tuy nhién, gid day cic nha khoa hoc dd nim
bat duoc bi mat, h¢ théng CRISPR/Cas9 da
duoc trang bi lai thanh mot cong nghé kha thi
hon trén toan céu, theo d6 ma di truyén cia
hau nhu bt ky loai nao déu c6 thé dugc sira doi
va khong chi don gidn 1a tg bao vé.
CRISPR/Cas9 da duoc vinh danh la quan quén
cho “Dot pha cua ndm” cua Tap chi Science
niam 2013, h¢ thong CRISPR/Cas9 dang lam
mdt cudc cach mang hoa ky thuét gien va trang
bi cho cic nha khoa hoc kha nang chinh stra
DNA vé co ban cua bét ky sinh vat nao. Viéc
chinh sira gien nay c6 thé mang lai nhing loi
thé di truyén ma trudc ddy mét rat nhiéu thoi
gian tién hoa (va c6 1& 1a mot chiit may man),
cac chién luge lai tao gien hoac cac cong cu
chinh stra bd gien phtic tap va cong kénh hon
c¢6 dugc. Suy doan vé nhiing tiém nang hién c6
vé van d& nay duong nhu vo han tai thoi diém
nay. Khoa hoc da di dau trong viéc xuét ban
mot s6 cong trinh dot pha khi cac nha khoa hoc
bat dau lam sang to hé théng CRISPR/Cas9 va
phat minh ra nhitng cach méi dé sir dung cong
cu ndy. Hai bai bio d6 1a cong trinh ndi tiéng
cua Feng Zhang va George Church [10, tr.13],
dong thoi duge cong bd va cac nghién ctru dau
tién cho thiy hé théng CRISPR/Cas9 c6 thé
thay d6i bo gien ctia dong vét co vi bao gom ca
con nguoi. Ké tir thoi diém do, “CRISPR Craze”
da bat dau [2, tr.20-24], cac nha khoa hoc bat
dau kham phé ngay cang nhiéu cach tot hon dé
st dung cong nghé nay. Cac nha nghién ctru da
cai tién tir cac nghién ciru vé sy thay d6i DNA
riéng 1¢ thanh cic nghién ciu st dung
CRISPR/Cas9 nhu mét “phwong phdp sang loc
hiéu qua, quy mé I6n, mat chirc ning & té bao
dong vat c¢o v’ thay vi st dung san loc RNAi
[3, tr.9], [4, tr.13]. Nguoi ta hy vong nhiing
nghién ciru nay chi 1a phan ndi cla tang bing
chim cho ky nguyén mdéi cua k¥ thuét di truyén
chinh xédc. Viéc thao tic va bién d6i DNA bd
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gien tir lau di 13 niém khao khat ciia con nguoi.
Gidc mo d6 da gﬁn v6i hién thyc hon bao gio
hét khi dy 4n giai ma bo gien ngudi hoan thanh
nam 2003. Tuy nhién, 1am thé nao dé bién doi,
stra chira sai hong dbi voi timg gien cu thé 1a
mot théch thirc rat 16n ddi véi cc nha khoa hoc.
2. NOI DUNG
2.1. Gi6i thiéu vé hé thong CRISPR/Cas9 va
cach thirc hoat dong ciia ching

Trong subt mot thap ky qua, cic ky thuat
thao tac DNA b¢ gien dya trén hoat dong cua
enzyme endonuclease nhu Zinc Finger Nucleases
(ZFNs) va Transcription Activator Like Effector
Nuclease (TALEN) duoc st dung rong réi [5].
Tuy nhién, quy trinh ctia cac phuong phap nay
rit phic tap trong viéc thiét ké va dua vao st
dung trong thuc té. Tinh tUng dung cua cac
phuong phap nay chua cao, dic biét dbi véi cac
g dung 1am sang. Gan day, nhiéu nghién ciru
da sir dung thanh cong k¥ thuét bién d6i DNA
bo gien dua trén hé thong CRISPR/Cas [6,
tr.440-455], [7, tr.380-384]. Hé thong nay dua
trén co ché “mién dich” cua vi khuan chéng lai
su xAm nhiém phan tor DNA ngoai lai tir virus
hoac DNA plasmid [8, tr.2281-2308]. Khac véi
hé théng “mién dich” dua trén enzyme cit gidi
han, hé théng nay dua trén phan tir RNA dé
nhan dién va pha hity DNA ngoai lai. Pé bao
vé vi khudn khoi DNA ngoai lai, vi khuan gin
chén mot doan ngz“in DNA ngoai lai vao DNA
bd gien tai vung trinh ty ldap lai CRISPR
(Clustered  Regularly Interspaced  Short
Palindromic Repeat). Vung trinh tu nay duogc
phién ma va dugc xir Iy thanh cac doan RNA
ngin (dugc goi la crRNA: CRISPR-derived
RNA) c4c crRNA ndy sé lién két v6i endonuclease
Cas dé nhan dién DNA muyc tiéu (théng qua
lién két bo sung cua trinh ty crRNA va DNA
muc tiéu) va ct phan tir DNA muyc tiéu (thong
qua hoat dong endonuclease cuia Cas) (Hinh 1).
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Hinh 1. Qué trinh hoat dong ctia hé thong CRISPR/Cas
& vi khuén chéng lai sy xam nhap ctia DNA ngoai lai

Tu d6, cac nha khoa hoc dua trén co sé
CRISPR/Cas dé thiét ké hé thong bién do6i
DNA bd gien trén té bao dong vat co6 vu (bao
gdm ca té bao ngudi). Hé thong nay co ban bao
gom hai phan chinh 1a enzyme endonuclease
Cas9 va phan tir RNA dan duong (gRNA) [9].
Enzyme Cas9 c6 vai trd phan cit DNA muc
tiéu, trong khi phan tir RNA dan duong c6 vai
tro nhan dién DNA muc tiéu chta trinh tu bd
sung vdi phan tr gRNA. Ngoai ra, trén gRNA
con cO6 su hién dién cua trinh ty PAM
(Protospacer-Adjacent Motif). Trinh tu PAM
c6 vai trd quan trong dbi v6i qué trinh nhan
dién va gin chuyén biét cia enzyme Cas9 vio
trinh ty muc tiéu. Déi voi enzyme Cas9, trinh
tu PAM bao gom 3 nucleotit — NGG, trong d6
N 1a mét nucleotit bat ky. Bang viéc thiét ké
cac trinh ty gRNA khac nhau (khoang 20
nucleotit) cac nha khoa hoc hau nhu c6 thé tac
dong dén bét ky gien ndo. Vi viée thiét ké don
gian va hiéu qua cao (chi thay ddi trinh ty
gRNA), k¥ thudt nay c6 thé st dung dbi voi
nhiéu loai t& bao khac nhau va nhiéu gien cling
Iic, CRISPR/Cas9 thuc su 1a mot hé théng tiém
ning dé bién d6i DNA b gien (Hinh 2).
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Cas9

Nucleotides dugrc chén
ngau nhién vao bo gen

Hinh 2. Co ché hoat dong cta hé¢ thing CRISPR/Cas9
trong trudng hop gay bién dbi trinh tur gien

2.2 Tiém néiing tmg dung ciia hé thong CRISPR/Cas9

Trinh tu CRISPR 14n dau tién duoc tim ra
vao nam 1987 do cac nghién cuu cua
Yoshizumi trong nghién curu chitc nang dac
biét ctia ching trong hé mién dich cta vi khuan
trong nhitng nim gan day. Vao nam 2012, hai
nhém nghién ctru doc 1ap ciia Tién si Emmanuelle
Charpentier tai Truong Pai hoc Umea va Tién si
Jennifer Doudna tai Truong Pai hoc California,
Berkeley di cung kham phd ra co ché hoat
dong cia enzyme CAS va CRISPR. Tién si
Craig Mello (nguoi dugc trao giai thuéng
Nobel vé Sinh 1y hoc va Y hoc nam 2006 vé
cong trinh nghién ctru RNAi (RNA interference)
da co nhitng 10i binh luan vé twong lai hira hen
cia phuong phap nay nhu sau: “CRISPR/Cas
co y nghia vo cung to lon, kha nang cua no vo
cuing manh mé, béi vi chiing ta vé co ban ¢ thé
thay doi bg gien theo bdt cir diéu gi ching ta
muén”. Mello nhin manh rang, phuong phap
nay co6 thé dugc sir dung rong rai tir cac ung
dung cho ndng nghiép dén cac ung dung liéu
phap gien trong diéu tri cac bénh 1y trén ngudi.
Phuong phap nay that sy 1a mot thanh cong cua
nghién ciru khoa hoc co ban va day ciing 1a mét
dot pha to 16n c6 tac dong manh me ddi voi di
truyén hoc phan tir. Ky thuat nay manh dén
muc nao? Kha nang ky thuat bd gien chinh xac
di kém voi tiém ning ting cudng san xudt thuc
pham, kham pha y hoc va cac giai phap ning
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lwong c6 thé k& dén hién nay. Cac nghién ctu
trong nhié¢u nim qua di cho thay nhiéu hira hen
trong viéc thay d6i kha ning chéng nhiém
tring va bénh tat cia cdy trong, thuc diy viéc
kham pha thudc, diéu chinh ngudn nhién
li¢u/nang lugng va tham chi lam sang to nhiéu
dong goép di truyén co ban cua cac bénh &
ngudi tir bénh tim dén bénh tdm than. Crispr-
Cas 9 cho phép cac nha nghién cuu thuc hién
cac cong viéc sau:

1) Gene Knock-out: Sy im lang cua gien
boi CRISPR bat dau bang viéc sir dung mot
RNA dan duong duy nhat (sgRNA-single guide
RNA) dén gien dich va bat dau lam dut gy soi
kép bang cach st dung endonuclease Cas9.
Nhimng diém dut giy sau d6 duoc sira chita
bang co ché sira chita DNA ndi sinh (NHEJ-the
non-homologous endjoining) [13, tr.819-823].

2) Chinh sira gien khong can DNA (DNA-
Free Giene Editing): CRISPR c6 thé str dung
dé chinh stra gien ma khong can sir dung vecto
DNA, chi yéu cau cic thanh phin RNA hoic
protein. Hé théng chinh sira gien khong co
DNA c¢6 thé 1a mot lya chon tot dé tranh kha
ning bi thay doi gien khong mong mudn do
plasmid tich hgp DNA tai vi tri cit hodc tich
hop vector ngau nhién [13, tr.819-823].

3) Chen gien hoac “Knock-in”: Su dut gay
soi kép DNA do CRISPR giy ra ciing ¢ thé
dugc su dung dé tao ra mot gien “kich hoat”
bang cach khai thac stra chita theo huéng tuong
dong véi té bao. Su chén chinh x4c ciia mot
ngudén DNA khudén mau cé thé lam thay doi
ving ma hoa cua gien. Cac nghién ciru trudc
day da chimg minh ring DNA soi don c6 thé
duoc st dung dé tao cac doan chén chinh xac
bang hé thong CRISPR/Cas9 [22].

4) Gien im lang tam thoi (Transient Giene
Silencing): Bang cach sira d6i protein Cas9 dé
n6 khong thé cat DNA; CRISPR c6 thé lam im
lang gien tam thoi hodc tre ché phién ma ciing co
thé duoc thuc hién. Cas9 dugc stra ddi, dinh
hudng boi mot RNA dan dudng nhim vao ving
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khoi dong cia gien va lam giam hoat dong phién
ma va biéu hién gien [13, tr. 819-823].
2.3 Mt s6 wng dung ciia CRISPR/Cas9 trong
thue tién

Trén thyc vat, Xindi Li [11, tr.1-12] tap
trung vao viéc nhan gidng cdy ca chua véi su
tich lily lycopene, tap trung vé mit tac dong
tich cuc cua trai cay dbi voi thi giac va chuc
nang lién quan. Trong nghién ctru nay ho da su
dung chién lugc hai chiéu: thic day sinh tong
hop lycopene va trc ché sy chuyén dbi tir
lycopene thanh caroten a va b. Su tich tu lycopene
duoc thiic ddy bang cach ha guc (Knock-out) mot
sb gien lién két voi con duong chuyén héa carotenoid.
Cubi cung, nam gien dugc chon dé chinh stra bd
gien bang hé thong CRISPR/Cas9 sir dung vi
khudn Agrobacterium chuyén d6i qua trung
gian tumefaciens. Két qua cho thdy CRISPR/Cas9
la mdt cong nghé chinh stra bg gien cho phép
gy d6t bién muc tiéu hiéu qua cao trong nhiéu
gien myc tiéu. Pang ngac nhién, ham lugng lycopene
trong qua ca chua dugc chinh sua b gien da
tang 1én khoang 5,1 1an. Pdng hop tir dot bién
duoc di truyén on dinh cho cac thé hé tiép theo.
Tom lai, hé théng CRISPR/Cas9 c6 thé dugc su
dung dé cai thién dang ké ham luong lycopene
trong quéa ca chua v6i nhitng wu diém nhu hiéu
qué cao, hiém gap dot bién va di truyén 6n dinh.

Magdalena Klimek-Chodacka [12, tr.575-586]
bao co viée p dung hé thong CRISPR/Cas9 dé
gy dot bién gien c6 muc tiéu khoa hoc: ghép
kénh cac vecto CRISPR/Cas9 biéu hién hai
RNA dan duong (sgRNA) nhim muyc tiéu dén
gien flavanone-3-hydroxylase (F3H) cua ca rot.
Cach tiép can nay cho phép so sanh nhanh chéng
va tryc quan ba gien Cas9 duoc tdi uu hoa
codon va cho thiy rang gien chinh trong viéc
tao ra dot bién F3H la gien AteCas9 duogc tbi
uu hoa codon cua Arabidopsis voi do chinh xac
90%. Viéc loai bo gien F3H din dén su do6i
mau cia calli. Két qua nhiéu dot bién 1a cac
Indel nhd, nhung sy mat doan nhiém sic thé dai
116-119 nucleotide ciing dugc tao ra déng thoi
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su phan cit qua trung gian cua hai sgRNA. Két
qua chimg minh sy gy dot bién gien huéng
vao vi tri muc tiéu & ca rdt véi CRISPR/Cas9
va tinh hiru ich ciia mé hinh nuéi cdy mé seo dé
xac nhan hé théng chinh stra by gien. B§ gien
clia ca rot da duoc giai trinh ty gan day, nghién
ctru d3 1am sang t6 ung dung dy hia hen cia
céc cong cu chinh stra by gien dé thuc day co
ban va nghién ctru dich chuyén trong cdy rau
quan trong nay.

CRISPR da dugc st dung dé chinh sira bo
gien cta cdy lia. Nhom nghién ctru cia Ying Wang
[14, tr.1333-1343] tr Syngienta Biotechnology
Trung Qudc di thiét ké mot s6 CRISPR —sgRNAs
va xo0a thanh cong doan gien (DEP1 - the dense
and erect panicle 1) ¢ dong lua Indica IR58025B.
Cii tién & cac dic diém lién quan dén ning suat
chang han nhu d6 day bong va do clng cy va
giam chiéu cao cdy va céc tinh trang nay dugc
quan sat thiy o cay dot bién khi dugc tao ra.

Mot nhom cac nha nghién ctu khac tu
Hoc vién Khoa hoc Nong nghiép Trung Qudc
do Yupeng Cai [15] lam trudng nhom ciling sur
dung Hé théng CRISPR/Cas9 dé tao dot bién
trén gien GmFT2a (mot gien tac dong dén con
duong ra hoa quang ky cia dau tuong). Cac cay
d4u tuong phat trién ra hoa mudn dan dén ting
kich thuéc sinh dudng. Dot bién ciing duoc
phat hién 1a di truyén 6n dinh & thé hé sau.

Céac nha nghién ctru tir phong thi nghiém
trong diém Bac Kinh vé cai tién mam rau do
Shouwei Tian [16, tr. 399-406] dan dau da st
dung CRISPR/Cas9 vao gien muyc tiéu CIPDS
(The Phytoene Desaturase in Watermelon) dé
dat duoc kiéu hinh bach tang. Pa chinh stra tat
ca bo gien dua hau chira cac dot bién trong
CIPDS va cho thiy day d kiéu hinh kham bach
tang. Bai viét ndy 1a mot bang chimg vé khai
niém st dung hé thdng CRISPR/Cas9 trong
dwa hau.

Céc nha nghién ctru tir Hoc vién Khoa hoc
Noéng nghiép Trung Qudc va Trung tdm Qudc
gia vé cai tién gibng cdy c6 mui va Pai hoc Tay
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Nam [17, tr.1509-1519] ciing dd phat trién
gidng cdy c6 mui khang bénh hai trén ho cam
quyt nguyén nhan do Xanthomonas citri subsp.
Thong qua CRISP/Cas9 chdng tdi da hudng
dén vung trinh ty khoi dong cta gien CsLOBI,
vung trinh ty promoter nay la nguyén nhan thuic
day su phat trién cua bénh trén cay c6 mai. Céc
dong phat trién sau chon tao cho thiy kha ning
chéng chiu cao ddi v6i nam bénh trén ciy c6
mui so voi cac loai hoang da.

Phong thi nghiém Cold Spring Habor cung
vGi mot s to chirc nghién ciru khac [18, tr.162-
168] ciing d sir dung CRISPR/Cas9 dé tao dot
bién trong viéc trc ché qua trinh ra hoa (SP5G-
self-pruning5G) trong ca chua dé diéu khién
phan tmg quang ky. Cac dot bién do CRISPR/Cas9
gdy ra lam gia ting toc d6 ra hoa va ting cudng
sinh truéng cia ca chua trén dong rudng dan
dén ra hoa va thu hoach sém.

Trén dong vat, CRISPR/Cas9 ciing da cho
phép tao ra cac dong vat phu hop véi md hinh
bénh tat & nguoi. Nhom nghién ciru Yuyu Niu
dén tir Phong thi nghiém Van Nam [19, tr.836-
843] vé nghién citu y sinh linh truéng da ap dung
CRISPR/Cas9 thong qua lién két Cas9-mARN va
sgRNAs vao phdi & giai doan mot t& bao. Nhom
dd téng hop thanh cong CRISPR-edited
cynomolgus monkeys ddi voi chimg rdi loan nio
ma khong thé nghién ciru day du trén chudt.

Céc nha nghién ctru tir Pai hoc California
[20, tr.1526-1533] ciing da st dung CRISPR
cho céc nghién ctu trong li¢u phap gien. Sur
dung hé théng CRISPR/Cas9 trong viéc sira
chira cac dot bién lién quan dén bénh di truyén
(B-thalassemia) bang cach tao ra céc t& bao gbc
da nang cam tng (iPSCs) tir bénh nhan p-thalassemia.
Nhom nghién ciru di sir dung CRISPR/Cas9 dé stra
cac dot bién hemoglobin beta (HBB) & ngudi
trén cac bénh nhan iPSCs, két qua cho thiy
trong cac iPSC duoc sira gien d co su phuc hdi
su biéu hién gien HBB va c6 thé sir dung lam
liéu phap gien.
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Cac nha khoa hoc Hoa Ky ciling dang Trén thuc vat, CRISPR/Cas9 nghién ctru
nghién ctru viée sir dung CRISPR dé diéu tri  trén nhimg loai cdy trong quan trong trong
cho nguoi bi nhiém virus gy suy giam mién  néng nghiép (la, dau nanh, dwa hau, cdy trong
dich (HIV) [21]. Ho da sir dung CRISPR dé  ho cam quyt, ca chua...) di ap dung thanh cong
chinh sira bo gien HIV tir t& bao mién dich (t¢  tir hé thdng nay trén thé gidi trong viéc cai
bao T) tor mot bénh nhan HIV. Cac nha khoa  thién tinh trang vé nang sudt, cdu tric thuc vat,
hoc phat hién ra rang, CRISPR c6 thé khién vi  tinh thAm my ciia cdy va kha ning khang bénh
rat HIV bi d6t bién. Tuy nhién, van can nhidu  trén cdy trong. Trén dong vat, CRISPR/Cas9
nghién ciru hon trude khi CRISPR ¢6 thé duge  cho phép tao ra cac dong véat phi hop mo hinh
sir dung dé diéu tri HIV. bénh tat trén nguoi, li€u phap gien, nghién ctiru
3. KET LUAN sit dung CRISPR/Cas9 trong viéc diéu tri cho

CRISPR di dong gop mot phan rat I6n vao  nhimg bénh nhan bi nhiém HIV. Hé thdng
su gia ting cac nghién ctu chinh sira bo gien  CRISPR/Cas9 da dong gop mot phan rat 16n
trong nhitng nim gan diy. CRISPR/Cas9 c6  vao su gia ting cac nghién ciru chinh sira bo
cac (ng dung rong réi trong cai tién dong thuc  gien trong nhimg nim gan day. Hé thdng co
vat, cling nhu trong linh vic y té&. CRISPR/Cas9  cac tng dung rong rii trong cai tién dong thuc
la mot ki thuat twong d6i méi voi nhiéu khdm  vat, ciing nhu trong linh vuc y té. La mot ky
phé& va cai tién cho viéc sir dung hiéu qua trong  thuét twong d6i mai, nhiéu tiém ning tmg dung
cac ung dung rong hon dang trong quéa trinh  va d6i méi gitp cho viée str dung hiéu qua hon
phat trién. trong qua trinh trién khai.
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