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PINH DANH BA LOALI, Paris fargesii, Paris polyphylla, Paris vietnamensis
THU TAI VIET NAM VA SUY LUAN SU PHAT SINH LOAI O CHI Paris

Nguyén Thi Ngoc Lan”, Nguyén Hiru Quan,
Vii Thi Thu Thiy, Chu Hoang Mau
Truong Pai hoc Su pham — DH Thai Nguyén

TOM TAT

Céc loai thudc chi Paris (Bay 1a mot hoa) 1a loai dugc liéu quy, chira nhiéu loai duoc chat ¢c6 tac
dung can bang ndi moi, khang khuén, 'khang virus, chéng viém va uc ché té bao ung thu. Tuy
nhién, do khai thac qua mirc dé san xuat dugc pham da pha hiy quan thé tuw nhién, 1am cho s6 ca
thé trong mdi loai trong chi nay con rat it, do do, cac loai Bay 14 mot hoa can dugc thuc hién cac
bién phép bao ton khan cap. Chinh vi vay, viéc thu thap, dinh danh loai va phan tich phat sinh loai
lam co s¢ xay dung cac bién phap bao ton, phat trién cac loai thudc chi Paris & Viét nam. Trong
nghién clru nay, ba loai thudc chi Paris (Paris fargesii, Paris polyphylla var chinensis, Paris
viethamensis) thu tai Lai Chau, Lang Son va Thanh Hoéa (Viét Nam) dugc dinh danh dua trén
phuong phap hinh thai so sanh va ma vach DNA vdi trinh ty ving ITS va doan gen matK. Cay
phat sinh loai dugc thiét 1ap dya trén trinh tw nucleotide ctia ving ITS va doan gen matK phén lap
tur ba loai P. fargesii, P. polyphylla var chinensis, P. vietnamensis ¢ Viét Nam va 21 loai thudc chi
Paris c6 trinh ty ITS va matK trén GenBank theo phuong phap Maximum Likelihood di cho thiy
két qua budc dau vé su tién hoa cac loai thudc chi Paris.

T khoa: Chi Paris; déc diém hinh thdi; 1TS; md vach DNA,; matK; phan tich phat sinh loai.
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IDENTIFICATION OF THREE SPECIES, Paris fargesii, Paris polyphylla, Paris
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ABSTRACT
Species of the genus Paris are precious medicinal herbs, which consist of many kinds of
pharmaceutical substances with homeostasis effect, antibacterial, antiviral, anti-inflammatory and
detoxification activities as well as inhibition of cancer cells. However, due to overexploitation of
these species to produce pharmaceuticals, the number of individuals in each species of the Paris
genus declined dramatically, which is why it is necessary to carry out emergency conservation
measures for the Paris species. Therefore, the collection, identification and phylogenetic analysis
of Paris species are a basis for conduction of conservation and development measures for species
of the genus Paris in Vietnam. In this study, three species of the genus Paris (Paris fargesii, Paris
polyphylla var chinensis, Paris vietnamensis) collected in Lai Chau, Lang Son and Thanh Hoa
(Vietnam) were identified based on comparative morphology and DNA barcode including ITS and
matK. Phylogenetic tree was established based on nucleotide sequences of ITS region and matK
gene isolated from three Paris species of P. fargesii, P. polyphylla var chinensis, P. viethamensis
in Vietnam and ITS and matK sequences of 21 Paris species on GenBank using Maximum
Likelihood method has shown initial results of evolution of Paris species.
Keywords: Paris genus; morphological characteristics; ITS; DNA barcode; matK; phylogenetic
analysis.
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1. Mé dau

Trong nhitng nim gan déy, cac loai thudc chi
Paris di thu hut nhiéu sy chu y trong hé
thdng y hoc ¢ truyén. Bay 14 mot hoa 1a duoc
liéu quan trong, 13 ngudn cia cic hop chat
hoat tinh sinh hoc khac nhau [1]. Ré, cu cua
cay Bay 14 mdt hoa chtra saponin, flavonol,
sphingolipid va nhidu glycoside khac [2].
Saponin trong ré, cu cia cdy Bay 14 mot hoa
¢6 tac dung khang khuan, khang virus, chdng
viém va giai doc. Saponin ciing 1a mot thanh
phﬁn ctia mot s6 duge phém dugc str dung dé
{rc ché su phat trién cta cac t& bao ung thu
[3]. Nghién ctru cia Wang va dong tac gia
(dtg) (2013) di bao c4o rang 70 loai saponin
steroid da dugc phan 1ap tir mot s6 loai thude
chi Paris va thanh phﬁn, ham lugng cua cac
duogc chét 1a khac nhau giita cac loai trong chi
[4]. Hién nay, c6 24 loai thudc chi Paris da
dugc xac dinh phan bd khip chau Au, chau A
va vung Himalaya; & mot s qubc gia nhu
Bhutan, Nepal va An D9, Tdy nam Trung
Quéc [5]. O Viét Nam tim thdy 8 loai phan bd
& cac dia phuong mién nai phia Bic, mién
Trung va Tay Nguyén. Céc loai Paris nam rai
rac trén cac khu rung nhiét déi thuong xanh,
trong d4t 4m va mun & vung nui, 6 d§ cao tur
100 m dén 1500 m [6]. Viéc khai thac qua
muc cac loai thudc chi Paris d3 dan dén su
huy diét ciia quan thé tu nhién va cic loai Bay
1a mot hoa duoc dua vao danh muc nguy cip
[7] . Do d6, can phai thuc hién cac bién phap
bao ton va phat trién ngudn gen bang viéc thu
thap, dinh danh, luu gii¥, nhan gidng loai cay
duogc liéu quy nay.

Ma vach DNA duoc bao cao la céng cu dang
tin cay trong dinh danh loai va c6 thé st dung
mot hay mot sb trinh tw DNA ngén trong hé
gen dé xac dinh loai. Viéc sir dung két hop
hai md vach DNA s& cho két qua chinh xac
hon khi sir dung ma vach riéng ¢ [8], [9].
Trong nghién ciru ndy, chung t6i trinh bay két
qua dinh danh, phan tich tinh da dang va phat
sinh loai dwa trén dic diém hinh thai va su két
hgp trinh ty gen matK va vung ITS cua ba
loai thudc chi Paris (P. fargesii, P. var
chinensis, P.vietnamensis) thu thdp tai Lai
Chau, Lang Son va Thanh Hoa.

2. Vit liéu va phuong phap nghién cau

2.1. Vit liéu

Cac mau cay thudc chi Paris duoc thu tai Lai
Chau (mau Lai Chau), Bac Son - Lang Son
(mau Lang Son), Pu Luéng (mau Thanh Hoa)
va dugc luu gitr tai Vuon ti€éu ban ¢ huyén
Bac Son, tinh Lang Son. La non cia cac mﬁ}l
Bay 1a mot hoa dugc sir dung cho tach chiét
DNA. Cac trinh tu vung ITS va doan gen
matK khai thac tir co s¢ dir liéu NCBI [10].
2.2. Phwong phdap

2.2.1. Pinh danh mau Bay la mét hoa

Dinh danh loai thudc chi Paris theo Nguyén
Quynh Nga va dtg (2016) [6] va tra clru trén
trang web cuia Tropicos [11], két hop véi hai
ma vach DNA dua trén trinh tu gen matK va
vung ITS.

2.2.2. Tach chiét DNA téng 56, khuéch dai,
gidi trinh ty dogn gen matK va vung ITS

DNA tong sb tir mo 1a duoc tach chiét theo
phuong phap ctia Saghai-Maroof va cong su
(cs) (1984) [12]. DNA tbng s sau tach chiét
dugc st dung lam khudén cho PCR véi cac
cdp mdi duoc téng hop dua trén trinh tu mdi
nhan ban doan gen matK va vung ITS da cong
bd. Cap moi matK-F/matK-R str dung trong
PCR khuéch dai doan gen matK c6 trinh ty

nucleotide la: matK-F: 5-
CGATCTATTCATTCAATATTTC -3’
matK-R: 5’-

TCTAGCACACGAAAGTCGAAGT-3’ [13]
va doan gen matK dugc nhan ban céd kich
thudc du kién khoang 0,8 kb. PCR nhan ban
vang ITS vé6i cap mdi ITS-F/ITS-R ¢6 trinh tu
nucleotide Ia:

ITSF: 5-
ACGAATTCATGGTCCGGTGAAGTGTTCG-3’
ITS-R: 5

TAGAATTCCCCGGTTCGCTCGCCGTTAC-3’

dy kién doan DNA dugc nhan ban co kich
thudce 0,8 kb [14]. Thanh phan PCR duoc tién
hanh véi thé tich la 20 pL goém: 1X
DreamTaq Buffer; 1 mM dNTP; 2,5 uM moi
moi; 0,75 unit Dream Tagq DNA polymerase;
50 ng DNA tong sd. Phan tng PCR duoc thyc
hién trén may Eppendorf Mastercycler véi
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chu trinh nhiét cia PCR dé khuéch dai doan
gen matK & 94°C trong 1 phut; 35 chu ky véi
94°C/30 giay, 53°C/40 giay, 72°C/40 giay;
72°C/10 phut, sau do6 gitr ¢ 10°C. Chu trinh
nhiét cia PCR khuéch dai ving ITS 1a 94°C/4
phut; 35 chu ky vai 94°C/30 giay, 58°C/60
gidy, 72°C/60 giay; 72°C/10 phut, sau do giir
& 10°C. San pham PCR duoc dién di kiém tra
trén gel agarose 1,0%.

San pham PCR duoc tinh sach bang bo kit Gen
JET PCR Purification cta hang Thermo
Scientific. Trinh tir cia cac doan DNA duoc xac
dinh trén may giai trinh ty tu dong ABI 3500
Genetic Analyzer bang cach st dung BigDye
Terminator v3.1 Cycle Sequencing Kit.

2.2.3. Phuong phdp xir Iy 56 liéu

Trinh tu nucleotide dwoc phan tich bang
BLAST trong NCBI dé nhan dién doan gen
matK, vung ITS va dinh danh loai. Phéan tich
tién hoa va sy phat sinh loai thyc hién bang
phan mém MEGAX [15] theo phuong phap
Maximum Likelihood va mé hinh Tamura-
Nei [15]. Cay lién két ung vé&i gia tri
bootstrap suy luan ra tir 1000 lan 1ap lai duogc
sir dung dé thé hién lich sir tién hoa cia cac
loai [17].

3. Két qua nghién ciru va thao luin

Cac mau cay Bay 1a mot hoa thu thap tai Lai
Chau, Lang Son va Thanh Hoa dugc luu gitr
tai Vuon tiéu ban ¢ huyén Béc Son, tinh Lang
Son va duge dinh danh dya trén dic diém
hinh thai va phan tich dic diém phan tir cua
gen matK va vung ITS.

3.1. Pdnh gid mirc @ da dang cdc dic diém
hinh thdi cia ba loai Bdy la mdt hoa thu
thdp tai Lai Chdu, Lang Son, Thanh Hoa

Su dung phuong phap hinh théi so sanh [6] va
tra curu trén trang web cua Tropicos [11] céc
mau Bay 14 mot hoa budc dau dd duoc Xac
dinh thudc chi Paris va tén khoa hoc ctia mau
Lai Chau thudc loai P. fargesii, mau Lang
Son la loai P. polyphylla var chinensis va
mau Thanh Hoa 1a loai P. vietnamensis. Két
qua so sanh hinh thai gitra ba loai P. fargesii,
P. polyphylla var chinensis, P. vietnamensis
cho thay rat it diém sai khac va su khac nhau
la khong 16n (Bang 1, Hinh 1). Nhu’ng diém
sai khac chu y€u 1a cac tinh trang s6 luong va
hinh dang 14. Nhu vay, c6 thé thdy hinh thai
ba loai P. fargesii, P. polyphylla var
chinensis, P. vietnamensis c6 murc do da dang
thap, rat kho phan biét, cho nén dé& nham lan
gira cac loai. Do v@y, ma vach DNA can
dugce s dung dé khing dinh chinh xic tén
khoa hoc cua ba loai Bay 14 mot hoa nay.

3.2. Sw da dang trong trinh tw doan gen
matK va vimg ITS 6 ba loai Bdy ld mt hoa

DNA téng sd tach chiét tir 14 non cua ba miu
Bay 14 mot hoa va kiém tra bang dién di va
quang pho hép thy, két qua cho thdy DNA
dam bao d¢ tinh sach su dung cho PCR. PCR
nhan ban doan gen matK véi cip moi matK-
F/matK-R va nhan ban ving ITS vdi cip modi
ITS-F/ITS-R dugc thyc hién va kiém tra bang
dién di trén gel agarose 1,0%. San pham PCR
duogc tach tur gel dién di va tinh sach str dung
dé giai trinh tu nucleotide. Sau khi xu 1y va
loai bo nhitng doan nhiéu, két qua thu duoc
doan gen matK phan 1ap tir 3 mau Bay 14 mét
hoa thu tai Lai Chau, Lang Son va Thanh Hoa
c6 800 nucleotide; vung ITS co kich thuge
695 nucleotide. Phan tich truc tuyen béng
chuong trinh BLAST trong NCBI da x4c dinh
dugc mau Béy 14 mot hoa thu tai Lai Chau la
loai P. fargesii, mdu Lang Son la loai P.
polyphylla var chinensis va mau Thanh Hoa
la loai P. vietnamensis.

Bang 1. Mot s6 dic diém sai khdc vé hinh théi giita ba lodi P. fargesii, P. polyphylla var chinensis, P. vietnamensis

Dic diém P. fargesii

P. polyphylla var chinensis

P. vietnamensis

S6 luong 14 514 514 5-9

Chiéu cao than cay 50 cm 40 cm 25-70cm

Chiéu dai 14 17 cm 26 cm 11-12cm

Chiéu rong 14 10-12cm 15,6 cm 5-9cm

Hinh dang phién1a  Hinh trimg, mép l4 tron,  Hinh xoan ngugc, khong ¢6 L4 hinh mac thudn,
hoi lugn séng long, chop 1a ¢6 miii 1,5 cm dau nhon

Mau sic 14 Xanh dam Xanh hoi vang Xanh hoi vang
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Hinh 1. Mét s6 ddc diém hinh thdi ciia ba loai P. fargesii, P. polyphylla var chinensis va P. vietnamensis
thu tai Lai Chdu, Lang Son va Thanh Hoa (Viét Nam).
A: Loai P. fargesii (a- cay; b- 14; c-hoa; d-ci); B: Loai P. polyphylla var chinensis (e- cay; g- 1a; h-hoa; i-
cu); C: Loai P. vietnamensis (k-cay; I-hoa; m-qua chin, n-hat)

So sanh trinh tu nucleotide ctia doan gen
matK va ving ITS bang phan mém BioEdit da
xac dinh dugc 78 vi tri nucleotide sai khac
trong trinh ty doan gen matK va 76 vi tri
nucleotide sai khac trong trinh ty vung ITS
gitra ba loai véi nhau (Bang 2). Su sai khac
biéu hién & sy thay ddi cing nhém base (dong
hoan): A =T; G = C; hoac khac nhom (di
hoan): A= C;, A G;C—-T;G—~T. Pac
diém nay da cho thay tinh da dang trong trinh
tu doan gen matK va vung ITS cua ba loai P.
fargesii, P. polyphylla var chinensis, P.
vietnamensis.

3.3. Phdn tich sw phdt sinh loai thudc chi
Paris dya trén dir liéu trinh tw vang ITS va
doan gen matK

Chi Paris c6 24 loai, trong do 21 loai tim
duoc dir liéu trinh ty doan gen matK va ving
ITS trén GenBank, d6 la cac loai Paris
axialis, Paris bashanensis, Paris
caobangensis, Paris cronquistii, Paris

daliensis, Paris delavayi, Paris dulongensis,
Paris dunniana, Paris fargesii, Paris
forrestii, Paris luguanensis, Paris maireli,
Paris marmorata, Paris polyphylla, Paris
quadrifolia, Paris rugosa, Paris thibetica,
Paris vaniotii, Paris verticillata, Paris
vietnamensis, Paris xichouensis.

Trinh ty nucleotide cua vung ITS cia ba loai
P. fargesii, P. polyphylla var chinensis, P.
vietnamensis (thu tai Viét Nam) va cac loai co
trinh tu ITS trén GenBank dugc lua chon dé
phan tich sy phat sinh loai va xay dung cay
phat sinh ching loai cua cac loai thugc chi
Paris. Phan tich su tién hoa phan tir dwoc
thyc hién bang phan mém MEGAX [15]. Lich
st tién hoa di duoc suy luan bé‘mg cach su
dung phuong phap Maximum Likelihood va
md hinh Tamura-Nei. Phén tich sy phat sinh
lodi bang phuong phap Bootstrap véi s6 lan
13p 1a 1000 theo mé6 hinh Tamura-Nei [16].
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Bang 2. Su sai khac trong trinh ty nucleotide ciia doan gen matK va vung ITS giita ba loai Bay la m¢t hoa

Vitri  P.far. P. polyp. P.vie. Vitri  P.far. P. polyp. P.vie. Vi tri P.far. P.polyp.  P.vie.

Cdc vi tri sai khdc trong gen matK giita ba loai P. fargesii, P. polyphylla var chinensis va P. vietnamensis

22 A T A 454 T A T 649 A T A
24 C T C 456 A G A 651 A G A
25 A T A 467 C T C 652 T G T
26 A T A 504 T A T 653 T G T
31 A G A 514 G A G 654 T C T
34 T A T 518 C T C 671 A A T
46 G G C 526 G T G 702 A A G
54 A A C 535 A G A 712 A A T
55 G G T 565 A T A 719 A A G
60 T - C 568 A G A 720 G G A
71 A A G 570 A A G 724 G G A
73 G A G 595 - A G 725 A A G
99 G G T 605 G - C 734 G G A
117 A A G 618 C A C 751 T T A
121 G A G 619 - T C 752 T T A
122 - G G 629 C T C 753 T T A
139 A A T 630 T G T 754 T T G
198 C A C 632 T G T 760 A A G
251 A T A 634 - T T 762 A A G
289 G G C 635 G T G 765 T T A
311 T G T 636 A G A 774 A A T
323 C A A 637 A G A 775 T T A
350 T A T 638 A A C 776 A A G
386 C A C 642 C T C 777 G G A
400 C T C 643 G A G 778 G G T
444 C T C 644 G A G 786 A A T
Cac vi tri sai khadc trong viing ITS gitta ba loai P. fargesii, P. polyphylla var chinensis va P. vietnamensis

2 T C C 255 C T C 592 A A C
10 A G G 260 T C C 596 G G C
23 C G G 278 C C T 600 G G C
34 A A T 316 T A C 603 G G A
52 G G C 317 A T T 608 C C G
58 G A A 322 T T A 611 G G A
64 G G A 353 T T A 612 A T T
77 C T C 358 G G T 616 C C T
88 A A T 389 C C T 621 G G C
111 G G A 431 G C C 622 G G C
115 C C T 443 C C T 639 G G C
124 G A A 477 C T C 644 C C A
134 A A C 478 T C T 645 C T C
135 C C A 505 T T C 646 A A C
138 T T C 536 C T C 648 T T C
142 G G C 562 T T C 653 T T C
144 C C G 566 G G C 658 T C C
145 G T T 573 A A C 662 A A T
155 C C G 575 G G C 671 C C G
170 A A G 576 G G T 672 T T C
187 G T T 578 G G C 675 G C C
192 T A A 580 G G C 680 C C T
193 T A A 581 T T C 691 T T C
236 G G A 582 G G A 692 A A T
237 T C C 589 A A C 695 C C T
254 C C T

Ghi chu: P. far.- loai P. fargesii; P. polyp.- loai P. polyphylla var chinensis; P. vie.-loai P. vietnamensis; (-
): Khuyét nucleotide

http://jst.tnu.edu.vn; Email: jst@tnu.edu.vn 399


http://jst.tnu.edu.vn/
http://eol.org/pages/1014856/overview
http://eol.org/pages/1014856/overview
http://eol.org/pages/1014856/overview
http://eol.org/pages/1014856/overview
http://eol.org/pages/1014856/overview
http://eol.org/pages/1014856/overview
http://eol.org/pages/1014856/overview

Nguyén Thi Ngoc Lan va Prg

Tap chi KHOA HQOC & CONG NGHE PHTN

225(08): 395 - 402

Ty 1€ bootstrap véi 1000 lan lap lai duoc
hién thi bén canh cac nhanh trong ciy phat
sinh chung loai. Phan tich lién quan dén 24
trinh ty nucleotide. TAt ca cac vi tri chta
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Hinh 2. Cay phat sinh loai thudc chi Paris thiét ldp dwa trén trinh tw nucleotide doan gen matK va ving
ITS theo phuwong phdap Maximum Likelihood trong MEGAX. P.vietnamensis-TH: loai P.vietnamensis thu tai
Thanh Hoa; P. fargesii-LC: loai P. fargesii thu tai Lai Chau; P. polyphylla-LC: loai P. polyphylla thu tai
Lang Son; Cac loai con lai thudce chi Paris ¢6 trinh ty ving ITS va doan gen matK cong bd trén GenBanK
v6i ma sb dinh kém. So dd cay thiét 1ap dua trén trinh tu nucleotide ving ITS (A), doan gen matK (B) va
su két hop ITS va matK (C).

Két qua phan tich & hinh 2A dya trén trinh ty
ITS v6i 613 nucleotide trong bd dit liéu cudi
cung cho thdy, cac loai thudc chi Paris phan
bd trong 2 nhanh, ¢ nhanh thir nhét cac loai
phan bé trong hai nhém, mot nhém gom 18

loai, trong d6 c6 loai P.viethamensis thu tai
Thanh Hoa va nhom con lai ¢6 5 loai, trong
do co loai P. fargesii thu tai Lai Chau va loai
P. polyphylla var chinensis thu tai Lang Son.
Nhanh th hai chi ¢c6 mot loai P. dunniana
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(JF977287). Két qua phan tich tién héa dwa
trén trinh tw nucleotide ctia doan gen matK
v6i 709 nucleotide trong bg dit liéu cudi ciing
(Hinh 2B) cho thdy cac loai phan bd ¢ 14
nhanh, thir nhit gébm 10 loai, trong d6 ba
P.vietnamensis, P. fargesii, P. polyphylla var
chinensis thu tai Thanh Hoa, Lai Chau va
Lang Son. Nhanh thtr hai c6 hai loai va céac
nhanh con lai mdi nhanh chi c6 mot loai. Két
hop trinh tu nucleotide cta viung gen ITS va
doan gen matK véi 1322 nucleotide trong bd
dit liéu cudi (Hinh 2C) cho thay cAc loai phan
bd & 5 nhanh, trong d6 mot nhanh c6 19 loai,
mot nhanh c6 2 loai, con lai 3 nhanh, mdi
nhanh ¢6 mdt loai. Loai P. polyphylla var
chinensis thu tai Lang Son phan b ¢ nhom
19 loai. Trong cac nghién ctru trude, sy két
hop phén tich dic diém hinh thai va ving gen
ITS di st dung dé dinh danh cic mau P.
vietnamensis thu tai Lao Cai (Viét Nam) [18],
[19]. Nghién ctru cua Nguyén Tién Diing va
cong su (2018) di cho thiy sir dung viing gen
ITS c6 thé phan biét loai P. vietnamensis vai
cac loai thudc chi Paris v6i do tin cdy cao
(gi4 tri bootstrap 1a 100) [18]. Trong két qua
nghién ctru ctia chiing t6i, trong c4 3 cay phat
sinh loai, ty 18 bootstrap & nhiéu nhanh thép
cho thay do tin cay vé két qua xdy dung ciy
phat sinh ching loai con han ché. Do vay, dé
¢6 bue tranh toan dién vé lich s tién hoa cta
céc loai thudc chi Paris phan bd & Viét Nam
can phén tich s lugng mau 16n va sir dung
trinh tu cta ca hé gen luc lap két hop voi mot
sd gen phan loai trong hé gen nhan.

4. Két luan

Nhirng dit liéu phan tich két hop phuong phap
hinh thai so sanh v4i ma vach DNA dua trén
trinh tu vung gen ITS va doan gen matK da
x4c dinh duoc mau Bay 14 mot hoa thu tai Lai
Chau thudc loai P. fargesii, mau Lang Son 1a
loai P. polyphylla var chinensis va mau
Thanh Hoéa la loai P. vietnamensis. Cac cay
phat sinh loai thudc chi Paris da dugc thiét
lap dua trén trinh ty nucleotide cua vung ITS,
doan gen matK va dua trén sy Kkét hop ITS va

matK da cho théy so bd vé su tién hoa cac
loai thudc chi Paris trong pham vi chi dya
trén trinh ty viung gen ITS va doan gen matK.
Can tiép tyc nghién ctru va giai trinh tu toan
bd hé gen luc lap cua cac loai Bay 14 mot hoa
dé c6 dit liéu chinh x4c hon vé lich st tién
héa cia chi Paris.

Loi cam on

Nghién ctru nay dugc tai trg boi Bo Gido duc
va Pao tao Viét Nam trong Nhiém vu Quy
gen B2018-TNA-04-GEN.
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