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Abstract: For the prevalence of lung cancer and its late- stage diagnosis, the seeking of the
efficient biomarkers for this disease is an urgent requirement, especially from non-invasive
samples such as plasma exosomes. The mitochondria DNA (mtDNA) copy number change has
been evaluated as a potential indicator of cancer risk, however, there have been few studies
regarding mtDNA in plasma derived exosomes. In this study, the mtDNA copy number was
measured in 29 plasma exosome samples of patients with non-small cell lung cancer (NSCLC)
and 29 plasma exosome samples of cancer-free controls by real-time PCR assay, then statistical
analysis was performed to evaluate the relationship between mtDNA copy number in plasma
exosomes and several pathological features of NSCLC. As the results, the existence of mtDNA in
exosomes isolated from plasma was detected through PCR assay using primers covering most of
the mtDNA length. The relative mtDNA copy numbers determined in the exosomes of the disease
and control groups were 1619.1 + 2589.0 and 1207.0 + 1550.0, respectively, whereas these values
in disease stages were 783.6 + 759.3 (stage I-11) and 2647.0 + 3584.0 (stage Il1-1V). Comparing
among these groups, the difference was only statistically significant between the disease groups of
stage I-11 and stage I1-1V (p<0.05), the group of stage IlI-1V and the control group (p<0.05).
Indeed, the mtDNA copy number is associated with tumor stage and stage N (p<0.05). On the
other aspect, the smoking habit of NSCLC patients could be an underlying reason behind the
alteration in mtDNA copy number in the plasma exosomes. In short, our study demonstrates that
the mtDNA copy number in exosomes resourced from plasma could be a potential biomarker for
NSCLC prognosis.
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Xac dinh s6 ban sao DNA ty thé trong exosome huyét tuong

& bénh nhan ung thu phoi khong té bao nho
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Tém tit: Ung thu phdi la mot trong nhitng loai ung thu phé bién hang dau trong cac loai ung thu
va thuong dugc chan doan & giai doan mudn. Vi vay, viéc tim kiém chi thi sinh hoc cua ung thu
phi la yéu cau cép thiét, dic bigt la cac chi thi sinh hoc trong miu khdng xam lén nhu exsome
huyét twong. Sy thay d6i s6 ban sao DNA ty thé (mtDNA) duoc danh gia la chi thi tiém nang trong
Xac dinh nguy co ung thu. Tuy nhién, cho dén nay Van con it nghién ctru lién quan dén MtDNA
trong exosome huyét twong. Trong nghién ctru ndy, s6 ban sao mtDNA duoc xac dinh trén 29 mau
exosome huyét trong cta bénh nhan ung thu phdi khong té bao nho (UTPKTBN) va 29 miu
exosome huyet tuong ddi ching bang phuong phap PCR dinh luong, sau d6 phan tich thong ké dé
danh gia moi lién quan gilra s6 ban sao mtDNA trong exosome huyét tuong véi cac dic diém bénh
hoc cua UTPKTBN. Két qua cho thay da xac dinh duoc sy c6 mat cua mtDNA trong exosome
huyét trong thong qua cac cap moi bao phu phan 16n mtDNA. Sb ban sao twong dbi cua mtDNA
dugc xac dinh trong exosome cua nhom bénh va nhom déi chimng véi gia tri twong wng 1a 1619,1 +
2589,0 va 1207,0 £+ 1550,0, trong d6 gia tri theo giai doan bénh la 783,6 + 759,3 (giai doan I-11) va
2647,0 + 3584,0 (giai doan III-IV). So sanh gitta cAic nhom véi nhau, sy khac biét chi c¢6 ¥ nghia
thong ké giita nhom bénh giai doan I-II véi giai doan III-IV (p<0,05) va nhom bénh giai doan
I-IV véi nhom ddi ching (p<0,05). S6 ban sao mtDNA ¢6 lién quan dén giai doan bénh va giai
doan N (p<0,05). Pac biét, nghién ctru da chi ra sy thay ddi sb ban sao mtDNA trong exosome
huyét twong c6 lién quan dén théi quen hat thude cua bénh nhan UTPKTBN. Két qua nghién ctu
da cho thay sb ban sao mtDNA trong exosome huyét twong co thé la chi thi tiém ning trong danh
gia tién trién cua bénh UTPKTBN.

Tir khéa: S6 ban sao ADN ty thé, exosome huyét twong, ung thur phdi khong té bao nho, PCR dinh luong.

Lé Thi Thanh Nhan!, Nguyén Thiy Quynh?, Lé Lan Phuong?, Bui Phuong Thao,

1. Mé dau

Exosome la cac bong ngoai bao dugc ching
minh c6 anh huong dén nhiéu qua trinh sinh
hoc lién quan dén khdi u, dic biét, cac DNA soi
kép duge tim thdy trong exosome c6 nguén goc
khdi u c¢6 thé dai dién cho hé gen nhan va phan
anh tinh trang dot bién cua cac té bao khéi u
[1, 2]. Ngoai DNA trong nhan va DNA trong ty
thé, té bao ciing giai phong exosome chira
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mtDNA dic trung cho loai té bao tiét [3, 4].
Nam 2017, Sansone va cong su (cs) bdo céo
ring exosome co thé dong géi va chuyén
mtDNA vao cac té bao ung thu vi bi suy giam
vé chuyén héa, do do khoi phuc hoat dong trao
d6i chat cua chiang va dan dén khang diéu tri
ndi tiét [4]. Nam 2020, Li va cong su chung
minh rang tinh trang bénh ¢ gan (viém gan va
ung thu biéu mé té bao gan) anh hudng rd rét
dén cac dic diém cia mtDNA trong cac bong
ngoai bao, cho thdy gi4 tri ing dung lam sang
tiém ning ctia nd nhu mot ddu 4n sinh hoc giup
chan doan bd sung cho mtDNA Iuu hanh [5].
Két qua cia cac nghién ctru néi trén cho thiy
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rang, mtDNA trong cac bong ngoai bao co thé
la mot dau 4n méi giup phat hién ung thu. Tuy
nhién, cho dén nay, cac dic diém ctua mtDNA
trong bénh nhan ung thur van chua duge kham pha
day du, didu nay 1am han ché dang ké tmg dung
lam sang cuia mtDNA trong bénh nhan ung thur.

Ddi véi mtDNA, sb ban sao (SBS) mtDNA
la yéu t6 c6 anh huong dén sy hinh thanh va
phét trién cua ung thu [6]. SBS mtDNA, dic
biét 1a mtDNA dugc dong goi trong exosome
dac higu cho t& bao tiét co thé 1a mot chi thi
sinh hoc dé phat hién som va dy doan tién
lugng bénh. Vi vay, trong nghién cuau nay,
chding tdi tién hanh xac dinh SBS mtDNA trong
exosome huyét twong cua bénh nhan ung
UTPKTBN nham danh gia tinh trang mtDNA
trong exosome lam co s¢ cho viéc nghién cau
tng dung chang trong chan doan va diéu trj
bénh UTPKTBN & Viét Nam.

2. Vit liéu va phwong phap nghién ciru
2.1. Vat liéu

Mau nghién ctru gom 29 mau huyét tuong
ciia bénh nhan UTPKTBN (16 mau cua bénh
nhan & giai doan I-11, 13 mau cua bénh nhan &
giai doan 1I-IV) do Bénh vién Phéi Trung
wong cung cip. Mau ddi chang gém 29 miu
huyét tuong duoc lay tir ngudi khdng méc bénh
UTPKTBN do bénh vién Pai hoc Quéc gia Ha
Noi va Bénh vién Xanh-Pon cung cép.

Viéc 1ay mau duoc thyc hién theo cac quy
dinh hién hanh vé dao dirc trong nghién ciru y
hoc. Miu c6 cac thong tin ctia bénh nhan nhur
tudi, gi6i tinh, thoi quen hat thudc, tién sir ubng
rugu, giai doan bénh va phan giai doan phat
trién ctia u (TNM) véi su chip thuin ty nguyén
cho mau tir bénh nhan va ngudi nha bénh nhan
(dugc thé hién trong ban cam két chap nhan cho
mau). Mit khiac, mau chi dugc st dung cho
nghién ctru va khong dugc st dung cho muc
dich khac.

2.2. Phuong phap

Phan tdch exosome tir huyét twong: 300 pl
mau huyét twong cia moi bénh nhan dugc ly

tam 10.000 vong/phit trong 5 phut & 4 °C, tiép
theo huyét twong dugc bd sung 300 pl dém
PBS pH 7.4 (dém da dugc loc qua mang loc
0,22 pum), sau d6 dich loc dugc siéu ly tdm
60.000 vong/phut ¢ 4 °C trong 70 phut str dung
rotor goc ¢d dinh MLA-130 (Beckman Coulter,
My), thu can exosome. Can dugc hoa tan vai
300 pl d@ém PBS pH 7,4. Dung dich dugc siéu
ly tdm 14n 2 véi 60.000 vong/phut & 4 °C trong
70 phut, loai bo dich ndi, thu cin exosome cho
cac budc nghién ctu tiép theo.

Xur ly véi dsDNase: cian chira exosome dugc
xt ly véi enzyme dsDNase (Thermo Scientific,
M¥), t & 37 °C trong 5 phdt va bat hoat enzyme
& 55 °C trong 5 phat truéc khi tién hanh tach
DNA tdng sd.

Téach chiét DNA téng so: DNA tong sé
trong exosome dugc tach chiét bang QlAamp
DNA mini kit (QIAGEN, Pirc) theo huéng dan
cta nha san xuit, mau sau tach dugc cd dic
bang may cd chan khdng (Speedvac - Thermo
Scientific, M¥) tir thé tich 200 ul xudng con
20 ul. Nong d6 DNA tong sb sau tach duoc
dinh luong bang do mat d6 hap thy anh séng tir
ngoai cua acid nucleic ¢ bugc séng 260 nm
(Az60) str dung may NanoDrop 2000c (Thermo
Scientific, My). B¢ tinh sach cua DNA tach
chiét dugc xac dinh bang ty s Asso/Azso trong
khoang 1,8-2,0. DNA tbng s6 dugc bao quan
& -20 °C cho dén khi sir dung.

X&c nhdn sy ¢6 mat cua mtDNA trong DNA
tong sé: phan tmg PCR duoc thyc hién voi 13
cap moi duge thiét ké nhim bit cap véi cac vi
tri cu thé trén mtDNA (Bang 1). Chu trinh nhiét
dugc st dung nhin cac doan gen nhu sau:
94 °C, 5 phut; 35 chu ky (94 °C, 20 giay; 56 °C,
30 gidy; 72 °C, 45 gidy); 72 °C, 5 phut. Sau do,
san pham PCR dugc tron véi dye Runsafe
(Cleaver Scientific, Anh) va dién di kiém tra
trén gel agarose 1,5%. Hinh anh ban gel dién di
dugc quan sat trén may soi gel dién di va chup
anh trén may Chemidoc (Bio-Rad, My¥).

Xdc dinh s6 ban sao mtDNA: thuc hién
phan tmg PCR dinh lugng (qQPCR) véi hai cap
mdi ND1-2 (kich thudc san phdm 115 bp) va
HBB (kich thudc san pham 104 bp) duoc thiét
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ké dé nhan lan luot cac doan DNA cua gen
ND1 nim trong ving it xdy ra mat doan
(dai dién cho DNA ty thé) va gen HBB
(Hemoglobin subunit beta) dai dién cho DNA
nhan. Qua trinh khuéch dai st dung iTag™
Universal SYBR ® Green Super mix (Bio-Rad, My)
theo huéng dan ctia nha san xudt voi thanh
phan khuon DNA t6ng sd ciia miu exosome 14
2 pl. Mau DNA tong s6 dugc pha lodng voi 3
nong do khac nhau va thyc hién phan tich trén

may realtime PCR 7500 fast v&i chu trinh nhiét
nhu sau: 95 °C, 2 phat; 40 chu ky (95 °C, 15 giay;
58 °C, 30 giay); 95 °C, 15 giay.

Cuong d0 tin hiéu huynh quang dugc ghi
nhan sau khi két thiic mot chu ky va dugc phan
tich bang phan mém 7500 software v2.3. Gia tri
chu ky ngudng (Ct) thu dugc ciia mau nghién
ctru duoc sir dung dé tinh toan SBS tuong dbi
cta ADN ty thé = 2% (AC, = C:ND1 - C; HBB) [7].

Bang 1. 13 cip mdi mtDNA sir dung cho PCR

Capmoi | Ténmdi | Trinh tw mdi (5°-37) Kich thuéc san pham (bp)
13mt-01 522F CACCGCTGCTAACCCCATA 511
1032R GCCACTTTCGTAGTCTATTTTGTG
13mt-02 1022F ACGAAAGTGGCTTTAACATATCTG 694
1715R GGTTGCTGGTAGTAAGGTGGAG

13mt-03 3119F CCCTGTACGAAAGGACAAGAG 776
3894R GGTTCGGTTGGTCTCTGCT

13mt-04 3706F CGAGCAGTAGCCCAAACAATC 762
4467R GTACGGGAAGGGTATAACCAACA

13mt-05 5301F ATCCCCACCATCATAGCCAC 672
5972R GCCGAATAATAGGTATAGTGTTCCA

13mt-06 7066F CCATCATAGGAGGCTTCATTCAC 661
7726R TGTGAGTGTTAGGAAAAGGGCA

13mt-07 8187F CGTCTAAACCAAACCACTTTCACC 756
8872R CTATAATCACTGTGCCCGCTCA

13mt-08 8631F ATATCTCATCAACAACCGACTAATC 703
9333R GGAGCGTTATGGAGTGGAAG

13mt-09 9927F TACTGGCATTTTGTAGATGTGGTT 890
10816R TTTGGAAAGTCATGTCAGTGGTAG

13mt-10 11977F CTCCCTCTACATATTTACCACAACA 940
12916R TGGAGTGTAGGATAAATCATGCTAA

13mt-11 11578F CTCCATCTGCCTACGACAAAC 899
12476R CTGATAATAAAGGTGGATGCGAC

13mt-12 12823F GATGCCAACACAGCAGCC 830
13652R GTGGGGAAGCGAGGTTGA

13mt-13 14358F CCCACAGCACCAATCCTACC 632
14989R GTAGCGGATGATTCAGCCATAA

Phan tich thong ké: phan mém Excel 2010,
phin mém SPSS 23 va phan mém GraphPad
Prism 8.4.2 dugc sir dung dé v& hinh va phan
tich s6 liéu theo cac kiém dinh théng ké thuong
dung. S6 liéu dugc biéu dién bang s trung binh
va do6 léch chuan. Kiém dinh thdng ké sir dung
Mann-Whitney U test va dugc ghi nhédn theo
hai chiéu véi gia tri p<0,05 dugc coi 1a co6 ¥
nghia thng ké.

3. Két qua va thao luan

3.1. Xac nhdn sy c6 mat cua DNA ty thé trong
DNA tong so duoc tach tie exosome

Truéc khi taich DNA téng s tir exosome,
mau exosome dd duoc xur Iy v6i dsDNAse dé
loai bo DNA bén ngoai exosome. Sur ¢ mit cta
mtDNA trong miu DNA tong sé duoc xac dinh
bang 13 cip moi bat cip diac hidu voi cac vi tri
ciia mtDNA thdng qua phan g PCR. Két qua
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dién di san pham PCR (Hinh 1) cho thdy da thu
duge du 13 bang tuong tng véi 13 cip moi va
tat ca chung déu co kich thude twong ung theo
tinh toan 1y thuyét (Bang 1). Cac bang sang, rd
nét va khong xuét hién bang phu ching to da
thu duogc san phérn PCR dac hiéu, cho théy su
c6 mit cia mtDNA trong DNA tong s tach
dugc tir exosome huyét tuong.

Ladder 100bp
12 3 45 6 7 8 9 10 1112 13

1000 bp

500 bp

Hinh 1. Anh dién di san pham PCR

sir dung 13 cap moi tré,n gel agarose 1,5%.

Ghi chu: Thir tu cac gieng la tha tu cac cap

moi 1-13, khuén la DNA tong so
trong exosome huyét tuong.

Mot s6 nghién ctu ciing dd xac nhan su co
mat caa mtDNA tach tir exosome théng qua cac
cap modi dac hiéu. St dung ca phuwong phap
PCR doan dai va 46 cap mdi dic hiéu, Sansone
va cong su [4] da xac dinh dugc toan bo hé gen
ty thé co trong exosome huyét twong tir bénh
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nhan ung thu v khang tri liéu hormone [4]. H¢
gen ty thé ciing di duoc xac dinh trong bong
ngoai bao duoc tach tir huyét tuong cua bénh
nhan ung thu gan bang phuong phap giai trinh
ty thé hé méi [5]. Nhu vay, nghién cau cua
ching t6i da cung cap thém bang ching vé sy ¢o
mit ciia MtDNA trong exosome huyét tuong.

3.2. 86 ban sao mtDNA trong exosome huyét tiwong

SBS mtDNA dugc xac dinh dya trén phan
tmg qPCR sir dung 2 cip mdi twong ung véi
gen ND1 ty thé nim trong ving it xay ra mat
doan (c6 mat trong khodng 94% cac trudong hop
mét doan don va 100% cac truong hop c6 nhiéu
mét doan ciing ltc) va gen nhan HBB [8].

Trong qPCR, duong cong néng chay giup
danh gia tinh dic hiéu cua phan tmg dua vao sb
dinh va hinh dang dinh cua cac duong biéu dién
nhiét d6 nong chay. Phan tich két qua thu duoc
cho thiy phan tmg qPCR khong c6 san pham
phu véi nhiét d6 nong chay cua cac gen ND1
va HBB tuong Gng la 80,48 °C va 84,04 °C
(Hinh 2A). Bén canh do, két qua dién di cac san
phiam qPCR trén gel agarose 2% thu dugc cac
bang sang, rd nét, khong xuét hién biang phu
(Hinh 2B), ching minh cac cip moi dd nhan
ban dac hi€u cac gen quan tdm va co thé duogc
st dung dé dinh luong.

ND1 HBB

ND1 HEBE | ND1 HBB

-— - i
S— - | ——

|

i

Giaidoanl, Il | Giaidoanlll, IV | Déichirng

Hinh 2. budong cong ndng chay va nhiét do nong chay gPCR cua cac gen ND1 va HBB (A).
Céc bang san pham qPCR tuong ung trong ban gel dién di agarose 2% (B).

S6 ban sao twong ddi mMtDNA trong
exosome huyét trong duogc thé hién bang gia tri
trung binh va d¢ léch chuan (TB + PLC) véi
gia tri twong tng la 783,6 = 759,3 (nhém bénh
giai doan I-11), 2647,0 £ 3584,0 (nhém bénh
giai doan 111-1V) va 1207,0 + 1550,0 (nhém dbi
chirng). So sanh gilta cac nhém véi nhau, su

khac biét chi c6 y nghia thong ké giita nhom
bénh giai doan I-II voi giai doan II-IV
(p<0,05) va nhom bénh giai doan III-IV véi
nhom d6i chimg (p< 0,05) (Hinh 3). Két qua
phan tich lién quan trong Béang 2 cho thiy SBS
mtDNA c¢6 lién quan dén giai doan bénh, thoi
quen hit thube va giai doan N (p<0,05).



L. T. T. Nhan et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 38, No. 1 (2022) 34-41

16000+

12000+

8000+

4000+

Sb ban sao mtDNA twong doi

39

Hinh 3. S6 ban sao mMtDNA trong exosome huyét tuong giira cc nhom.
Ghi chd: Mbi dau e thé hién cho tiing truong hop. Cac dudng nam ngang thé hién gia tri TB = BLC.
*: p< 0,05.

Bang 2. Mdi lién quan gitra s ban sao tuong ddi cia mtDNA trong exosome huyét twong
va cac dac diém cua bénh nhan

Pic diém S6 bénh nhan (n) S6 ban sao tuong d6i mtDNA
TB + DLC pa

Tudi (ndm) <60 12 1038,0 + 1064,0 0,29
>60 17 2442,0 +3762,0

Gigi tinh Nam 15 1976,0 + 3474,0 0,86
Nir 14 1237,0 + 1067,0

Hat thude Cé 12 742,6 £810,6 0,04
Khéng 17 2238,0 +3209,0

Udng rugu Cé 10 1964,0 + 4041,0 0,38
Khéng 19 1437,0 £ 1470,0

Kich thudc u 0-3cm 13 830,0 +859,6 0,11
>3 cm 15 2375,0 + 3391,0

Giai doan bénh I-11 16 783,6 £759,3 0,04
H-1v 13 2647,0 +3584,0

Giai doan T T1-T2 14 868,9+773,2 0,22
T3-T4 15 2319,0+£3430,0

Giai doan N NO 14 770,8+793,7 0,04
N1-3 15 2411,0+3381,0

Giai doan M MO 20 1021,0+£977,4 0,22
M1 9 2948,0£4279,0

Ghi chu: @ Mann-Whitney U test.

Cac két qua trén dd cho thdy sb ban sao
mtDNA trong exosome huyét twong co lién
quan dén bénh UTPKTBN. Géan dédy, mdi lién
quan giita thay d6i SBS mtDNA va bénh ung
thu da duge bao cao trong mot s6 nghién ciru.
Str dung mau phan tich I bach cau mau ngoai
vi cia nhom bénh nhan ung thu va nhom ddi

ching khoe manh, SBS mtDNA & nhém bénh
dugc tim thiy cao hon c6 y nghia thong ké so
v6i nhém ddi chung ddi voi bénh ung thu da
day [9], ung thu du va cb [10]. Cac nghién ciu
déu cho thay SBS mtDNA cao ¢6 lién quan dén
nguy co cua bénh ung thu da day [9], ung thu
dau va cb [10] va ung thu phdi [11]. Tuy nhién,
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trén mau exosome hoic bong tiét ngoai bao
(EV) duogc tach tir huyét tuwong, két qua xac
dinh SBS mtDNA cho thiy su khac biét theo
loai ung thu, SBS ting trong ung thu budng
triing [12] va giam trong ung thu té bao gan [5].
bang cha y dbi véi ung thu budng trang, SBS
mtDNA di dwoc xac dinh ddng thoi trong 3 loai
mau (DNA exosome huyét tuong, DNA luu
hanh trong mau va DNA mau toan phan), trong
d6 SBS mtDNA cao nhat thugc vé DNA
exosome [12]; tuy nhién, vdi ung thu gan, SBS
mtDNA trong DNA exosme huyét tuong khong
thuoc loai cao nhét [5].

Mac du, dir liéu cta chung t6i khong chi ra
su khac biét co y nghia gitra SBS mtDNA trong
exosome huyét twong & nhém bénh nhan
UTPKTBN so véi déi chimg (p=0,19), tuy
nhién & ca nghién ciru cua chiing t6i va Keserti
déu cho thiy SBS mtDNA ting rd rét ¢ giai
doan III-IV so véi giai doan sém va nhoém ddi
chirmg (gia tri p=0,04 va p=0,0095 twong tng)
[12]. Hon nita, két qua phan tich con cho thay
SBS mtDNA c6 lién quan dén théi quen hut
thudéc cua bénh nhan UTPKTBN. Diéu nay
ciing da duoc tim thay trong nghién ciru doi voi
bénh ung thu phol [11, 13] va SBS mtDNA
tang cao dan dn nguy co cao ung thu phol
nhat la nhém bénh nhan co théi quen hit thudce.

Tom lai, chung t6i quan sat thiy rang thay
d6i SBS mtDNA trong exosome huyét tuong co
thé 1a dau hiéu tién trién ctia bénh UTPKTBN.
Nhung vi s6 luong miu trong nghién ctru nay
con it nén viéc danh gia tiém ning ciia mtDNA
trong exosome huyét twong con bi han ché. Do
do, viéc xac dinh SBS mtDNA trong exosome
huyét tuong ¢ bénh nhan UTPKTBN véi s6
lwong mau 16n hon 1a diéu can thiét.

4. Két luan

S6 ban sao DNA ty thé trong exosome
huyét twong tang ¢ giai doan muon cua bénh da
cho thdy vai tro tiém ning cua chung tng dung
lam chi thi trong danh gia tién trien doi voi
bénh ung thu phoi khong té bao nho. S6 ban sao
mtDNA ¢6 lién quan véi giai doan N va thoi
quen hat thudc ctia bénh nhan nhung khéng c6

lién quan véi tudi, gisi tinh, kich thudc khéi u,
giai doan T, giai doan M va thoi quen uong
rugu cua bénh nhan.

Loi cam on

Nhom tac gid xin chan thanh cdm on céac
bénh nhan di ty nguyén cho mau nghién ciru,
cac y bac si ciia Bénh vién Phdi Trung wong,
Bénh vién Pai hoc Quéc gia va Bénh vién
Xanh-pon da hd tro 1dy miu. Nghién ctru nay
duge hd trg kinh phi tir dé tai KLEPT.18.03,
Pai hoc Quéc Gia Ha Noi.
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