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TOM TAT

Tam that hoang (Panax stipuleanatus Tsai et Feng) 1a loai duoc liéu quy phan bo tu nhién ¢ mot
s6 khu virc mién ndai phia Bac ndm trong danh muc loai nguy cip, qui, hiém c6 nguy co tuyét
chung. Nghién ctru tmg dung chi thi ADN ma vach ITS2 dé x4c dinh loai tir 10 mau thu thap tai
cac khu vuc tue nhién tinh Tuyén Quang (cac xa: Tung Vai, Nam Dich, Nam Déan). ADN téng s
duoc tach chiét tir mau 14 non bang phuong phap CTAB; ving ITS2 duoc khuéch dai bang PCR
voi cap moi dac hiéu ITS2-F/ITS4-R, giai trinh tu va doi sanh trén ngan hang gen NCBI. Két qua
cho thay, ving gen ITS2 khuéch dai thanh cong (~480 bp) va céc trinh tu c6 do twong déng > 99%
so voi trinh tu gen tham chiéu ctia cua loai tam that P, stipuleanatus (MK408811.1, MK408807.1,
MK408781.1). Phan tich quan hé di truyén bang phuong phap Neighbor-Joining st dung phan
mém MEGAL11 x4c nhan cadc mau Tam that hoang & tinh Tuyén Quang nam ctng nhanh phan loai
voi loai P. stipuleanatus, khoang cach di truyén rat thap (0,00 - 0,003) va tach biét ré voi cac loai
Panax khac (P. vietnamensis, P. ginseng, P. quinquefolius). Két qua khang dinh, ITS2 1a chi thi
hiéu qua dé dinh danh chinh xac Tam that hoang, gép phan hoé tro nghién ctru phan loai, kiém

dinh nguodn giong va bao ton loai tai Viet Nam.

T khoa: Panax stipuleanatus Tsai et Feng, ADN ma vach, ITS2, dinh danh loai, Tuyén Quang.

1. BAT VAN BE

Tam théat hoang (Panax stipuleanatus Tsai et
Feng), mot loai cay co gia tri duoc liéu quy, thudc
ho ngt gia bi (Araliaceae) va la mot trong 3 loai
Sam c6 gia tri caa Viéet Nam [1]. Tam that hoang
c6 tac dung b6 duong, cam mau, gidm dau, chong
sung viem, ho tro hé mién dich va diéu tri mot so
bénh tim mach [2]. Thanh phan héa hoc chinh
trong Tam that hoang 1a saponin [3]. Trong d6, hai
loai saponin chinh la triterpenoid saponins (SP-R1
va SP-R2) c6 kha nang lam giam dang ké tinh
thdm ctia mach mau, phu tai, phu chan va su hinh
thanh u hat & cac mo hinh viém [4].

O Viéet Nam, Tam that hoang phan bé tw nhién
chtl yéu tai cac viing nui cao phia Bac, ghi nhan &
khu vuc Hoang Lién Son (tinh Lao Cai) va cac tinh
ving Tay Bac nhu: Lai Chau, Son La va Yén Bai

trudc day [5]. Tuy nhién, do khai thac qua mutc,
thu hep sinh canh va suy thoai moéi truong song,
quan thé ngoai tu nhién cta loai dang suy giam
manh, lam gia tdng nguy co can kiét nguon gen.
Dang chu y, P. stipuleanatus da dwoc dua vao
Danh muc loai nguy cép, quy, hiém theo quy dinh
cua Chinh phu. Vi vay, xay dung co s& khoa hoc
cho bao ton va phat trién bén ving nguon duoc
lieu nay la yéu cau cap thiét, trong d6 dinh danh
loai chinh xac 1a buéc nén tang cho diéu tra phan
bo, danh gia nguon gen, xay dung viing bao ton va
quan ly khai thac hop ly.

Tren thuc té, dinh danh theo hinh thai (4,
hoa, qua...) thuong gap khé khin do muc do
tuong dong cao giita cac loai trong chi Panax [6]
va do dic diém hinh thai co thé bién thién theo
diéu kien sinh thai, giai doan sinh truéng [7]. Do
do, cac phuong phap phan ti, dac biét la ADN ma
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vach, ngay cang duoc sir dung dé ting do tin cay
va tinh lap lai trong xac dinh loai [8]. Vung ITS2
duoc dé xuat nhue mot ma vach ADN phé quat,
hiéu qua cho thuc vat va duoc lieu, dong thoi da
duoc ung dung rong rai trong phan biét cac loai
Panax [9].

Tai Viét Nam, cac nghién cttu gan day ciing da
ching minh ITS/ITSrDNA htu ich trong nhan
dién va lam ro quan heé di truyén gitta cAc mau
Panax thu thap & nhiéu tinh mién nai phia Bac,
g6p phan gidm nham 1an trong phan loai va hoé tro
cap nhat phan bé [10]. Trén co sé d6, viéc gidi ma
trinh ty ITS2 cho cac mau Tam that hoang thu

thap tai dia ban nghién ctu sé gép phan chudn hoa
dinh danh, b6 sung dit lieu ma vach ADN, phuc vu
nghién cttu phan loai, nhan giong, stt dung hop ly
va bao ton nguodn gen Tam that hoang & Viét Nam.
2. D01 TUONG VA PHUONG PHAP NGHIEN CUU
2.1. Dédi tuong

Téng s6 10 mau Tam that hoang st dung
trong nghién cttu duoc thu thap & mot s6 xa thuoc
tinh Tuyén Quang. Mau 14 non duoc cat khoi cay
cho vao tui nilon, danh ma s6 va bao quan trong ti
d4 chuyen dung dua ngay vé phong thi nghiém dé
phan tich (Bang 1).

Bang 1. Danh sich cac mau Tam that hoang duoc thu thap nghién ciru

Mau so6 Ky hl? 1 mad bia diém thu thap
nguon gen
) a1 D6 cao: 1.170 m, toa do: X-434277, Y:2556854
(xa Tung Vai, tinh Tuyén Quang)
5 Q2 Do cao: 1.180 m, toa do: X-434279, Y-2556860
(xa Tung Vai, tinh Tuyén Quang)
3 Q3 Do cao: 1.178 m, toa do: X-434278, Y-2556855
(xa Tung Vai, tinh Tuyén Quang)
s 1 Do cao: 1.180 m, toa do: X-434212, Y-2502861
(xa Nam Dich, tinh Tuyén Quang)
. 1o Do cao: 1.163 m, toa do X-434214, Y-2502687
(xa Nam Dich, tinh Tuyén Quang)
6 {3 Do cao: 1.180 m, toa do: X-434214, Y-2502687
(xa Nam Dich, tinh Tuyén Quang)
. Ha Do cao: 1.183 m, toa do: X-434219, Y-2502680
(xa Nam Dich, tinh Tuyén Quang)
g Hs Do cao: 1.178 m, toa do X-434214, Y-2502688
(xa Nam Dich, tinh Tuyén Quang)
9 H6 Do cao: 1.175 m, toa do: X-434219, Y-2502680
(x4 Nam Dich - tinh Tuyén Quang)
10 XM Do cao: 1.173 m, toa do: X-1043058, Y-223520
(xa Nam D4n, tinh Tuyén Quang)
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‘I =l :

a) Xa Tung Vai

b) Xa Nam Dich

¢) Xa Nam Dan

Hinh 1. Tam that Hoang phan bé tue nhién & khu vigc nghién cttu ctia tinh Tuyén Quang

Béng 2. Danh sach méi va trinh ti sit dung trong nghién ctru

Teén moi Trinh tu (5-3) Muc dich
ITS2-F ATGCGATACTTGGTGTGAAT Khuéel dai viiner oen [199
ITS4R TCCTCCGCTTATTGATATGC ALving £

Moi khuéch dai viing gen ITS2 duoc téng hop
theo cong bo ctia Cheng va cs (2016) [11] ¢6 trinh
tue nhu trinh bay & bang 2.

2.2. Phuong phap nghién ctru

Téch chiét ADN tong so-Mau 14 ctia cay Tam
that hoang duoc tach chiét theo phuwong phap
CTAB cua Stefanova va cs (2013) [12] c6 cai tién
cho phu hop véi do6i tuong thi nghiém: Mau 14
duwoc cit nhé (0,2 mg) dua vao ong tube 2 ml va
nghién bang may Plant tissueLyzer (QIAGEN)
trong thoi gian 30 gidy, b6 sung 700 pul dung dich
CTAB va 1 30 phut & nhiét do 65°C. Tiép dén, b6
sung 700 ul dung dich 24: 1 (chloroform:isoamyl)
va ly tam 15 phut & toc do 12.000 vong/phut.
Chuyén 500 yl pha ndi sang 6ng tube 1,5 ml va b6
sung 200 ul isopropanol dé tia ADN ¢ - 20°C trong
thoi gian 60 phut. Ly tam 10 phuat & toc do 13.000
vong/phut dé thu ADN. Taa ADN duoc rita 2 lan
bang cén 70% va lam kho trong tt hat chan khong.
Sau cung, hoa tan ADN bang 50 pl nuoc cat khir
ion. Chat luong ADN téng s6 duoc kiém tra bang
phuong phap quang phé ké st dung may do
NanoDrop One (Thermo Firsher Scientific, My)
dua trén budc song A260/A280.

Khuéch dai gen: Phan tng PCR khuéch dai
vung gen dugc thuc hién trén may PCR
(Mastercycler Nexus, Dtc) st dung cap moi ITS2

& bang 2 theo phuong phap duoc mod ta boi
Nguyén Thi Dung va cs (2024) [13]. Phan tng
duoc thuc hién & thé tich 20 ul, gébm cac thanh
phan: 10 ul Vazyme Master mix, 1 pl moéi xudi, 1
nl méi nguoc, 0,5 ul ADN va 7,5 ul nudce khir ion.
Chu trinh nhiét ctia phan tng PCR gom: Bién tinh
& 95°C trong 4 phut, ti€p sau 1a 32 chu ky: 94°C/1
phat, 56°C/1 phat, 72°C/1 phut va két thuc phan
ung & 72°C trong 7 phut. Sau khi két thuc phan
ung, san pham PCR sé duoc dién di kiém tra trén
gel agarose 0,8% va duoc tinh sach bang bo kit
PCR purification ctia hang Solgen, Han Qudc.

Phuong phdp dinh danh lodi dua trén ving
gen ITS2 va xdy dung cdy phdt sinh chung loai:
San phdm PCR sau khi tinh sach dwoc gt di giai
trinh tu tai Cong ty Apical Scientific. Két qua giai
trinh te duoc xt ly bang phan mém BioEdit, loai
b6 ving tin hiéu xau & hai dau va so sanh véi trinh
tu loai trén ngan hang gen NCBI (ngan hang co s&
dw lieu sinh hoc ctia My). Loai duwoc xac dinh dua
trén mutc do twong dong cao nhat voi cac loai duoc
cong bo. Cay phan loai duoc xay dung dua trén
phan mém MEGA11 theo phuong phap Maximum-
Likelihood véi gia tri Bootstrap 1.000 [13]. Gia tri
Bootstrap duoc phan loai theo Kress va cs (2002)
[15], hé s6 cao (> 85%), trung binh (70 - 85%), thap
(50 - 69%), yéu (< 50%).
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3. KET QUA NGHIEN CUU VA THAO LUAN
3.1. Két qua khuéch dai viing gen ITS2

ADN téng s6 cua 10 mau Tam that hoang
(Bang 1) duoc st dung lam khuon cho phan tng
khuéch dai ving gen ITS2 v6i ciap moi dac hiéu
ITS2/ITS4. Két qua dién di san pham PCR cho
thdy, ving gen ITS2 duoc khuéch dai thanh cong
voi kich thuéc twong tmg xap xi 480 bp (Hinh 1),
twong duong voéi kich thuoc ly thuyét. San phidm
PCR vung gen ITS2 duoc tinh sach va giai trinh tu
dé xac dinh ten loai.

M. Q1 Q2 Q3 H1I H2 H3 H4 HS H6 XM

Hinh 2. Két qua khuéch dai viing gen ITS2 bang

3.2. Két qua xac dinh loai

Két qua dinh danh cac mau Tam that hoang
thu thap dua trén ving gen ITS2 duoc tong hop &
bang 3.

Trinh tu ITS2 duoc xit ly loai bo cac tin hiéu
khong tot ¢ hai dau va tién hanh kiém tra. Két qua
do6i sanh BLASTn trinh tu viing gen ITS2 cta cac
mau Tam that hoang voi dit lieu da cong b6 trén
ngan hang gen NCBI cho thay, tat ca cac mau déu
c6 do bao phu truy van 99 - 100% va ty lé tuong
dong 99,15 - 99,43% véi cac trinh tu tham chiéu cta
loai Panax stipuleanatus, gom cac ma so:
MK408811.1, MK408807.1, MK408781.1,
JX680330.1, AY271921.1, MF091695.1 (Bang 3).
Nhu vay, cac mau thu thap tai cac xa Tung Vai,
Nam Dich va Nam Dan c6 trinh tu ITS2 phu hop
voi loai Tam that hoang P, stipuleanatus. Trinh tu
ITS2 dai dién cta cac mau theo khu vuc nghién
cuu da duwoc dang ky trén ngan hang gen véi cac
ma s6 PP038232.1, PP038233.1 va PP038234.1.

PCR & 10 miu nghién ctru
Béng 3. Két qua déi sanh trinh ti viing gen ITS2 ctia mau Tam that hoang véi trinh tu gen cong b trén
ngin hang gen NCBI
Ky Dfn]j a(:zgll " | TV e tuong trl\l/JI . SZ Cac hit ITS2 ciing loai
hiéu | Loai khop (top hit) Y dong (Per. ycap . Ag
A (Query Ident) (%) (Accession - (ma so truy cap)
cover, %) > top hit)
MK408807.1; MK408781.1;
Q1 | Panax stipuleanatus 99 99,43 MK408811.1 JX680330.1; AY271921.1;
MF091695.1
MK408807.1; MK408781.1;
Q2 | Panax stipuleanatus 99 99,43 MK408811.1 JX680330.1; AY271921.1;
MF091695.1
MK408807.1; MK408781.1;
Q3 | Panax stipuleanatus 99 99,43 MK408811.1 JX680330.1; AY271921.1;
MF091695.1
MK408807.1; MK408781.1;
H1 | Panax stipuleanatus 100 99,43 MK408811.1 JX680330.1; AY271921.1;
MF091695.1
MK408807.1; MK408781.1;
H2 | Panax stipuleanatus 100 99,43 MK408811.1 JX680330.1; AY271921.1;
MF091695.1
MK408807.1; MK408781.1;
H3 | Panax stipuleanatus 100 99,43 MK408811.1 | JX680330.1; AY271921.1;
MF091695.1
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H4 | Panax stipuleanatus 100

99,43

MK408807.1; MK408781.1;
JX680330.1; AY271921.1;
MF091695.1

MK408811.1

H5 | Panax stipuleanatus 100

99,43

MK408807.1; MK408781.1;
JX680330.1; AY271921.1;
MF091695.1

MK408811.1

H6 | Panax stipuleanatus 100

99,43

MK408807.1; MK408781.1;
JX680330.1; AY271921.1;
MF091695.1

MK408811.1

XM | Panax stipuleanatus 100

99,43

MK408807.1; MK408781.1;
JX680330.1; AY271921.1;
MF091695.1

MK408811.1

Chui thich: Két qua BLASTn trén ngan hang gen NCBI. P¢ bao phu truy van Ia ty Ié chiéu dai trinh
tir mau tham gia can chinh; ty Ié tuong dong 14 ty Ié nucleotide tring nhau trong vung duoc can chinh;
top hit I4 két quad xép hang cao nhat theo diém can chinh/E-value.

3.3. Méi quan hé di truyén gitra cAc xuit xir
Tam that hoang dira trén viing gen ITS2

So sanh trinh tu viing gen ITS2 giita cac xuat
xtt Tam that hoang thu tai tinh Tuyén Quang véi
loai Panax stipuleanatus ma s6 MK408811.1,
MK408807.1, MK408781.1 cho thay, & vi tri thir 13
bi mat 1 nucleotide (A). Tai vi tri tht 276, cac mau
thu tai xa Tung Vai (Q1, Q2, Q3) 1a A, cac mau thu

tai xa Nam Dich va Nam Dén 1a C, vi tri 347 mau
Tam that trong xa Nam Dich va Nam Dé4n thém
nucleotide G (Hinh 2). Dua trén su khac biét
nucleotide tai cac vi tri nay, co thé thiét ké chi thi
DCAP - PCR @é phat hién da hinh cac bién thé
nucleotide (SNP) dac trung dé phan biét cac xuat
xtt Tam that hoang trong nghién ctu.

Hinh 3. Két qua déi sanh trinh tir gen ITS2 ctia Tam that hoang tai tinh Tuyén Quang véi mot s6 loai tam
that thudc chi Panaxtrén ngan hang gen NCBI

Két qua xay dung cay phat sinh di truyén cho
thdy, cac mau Tam that hoang & tinh Tuyén Quang
c6 moi quan hé gan giii va nam ciing nhanh voi loai
Panax  stipuleanatus ma s6  MK408811.1,

MK408807.1, MK408781.1, khac xa so v6i loai Panax
zingiberensis (MK408787.1), Panax vietnamensis
(MW374467.1), Panax wangianus (MK408809.1),
Panax quinquefolius (MK408799.1), Panax ginseng
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(KX271137.1), Panax pseudoginseng (AY271911.1),
Panax  japonicus (MK408800.1), Panax sp.
(MK408778.1) (Hinh 3).

MK408807.1
MK408781.1
MK408811.1

MK408787.1
L— MW374467.1
— MK408809.1
| M408799.1
. KX271137.1
MK408800.1

MK408778.1
AY271911.1

—_—
0.01

Hinh 4. So d6 cay phat sinh chiing loai cia cac
méau nghién ctru so vdi trinh ti tham chiéu ngan
hang gen NCBI ctia mét s6 loai thudc chi Panax.

4. KET LUAN

Nghién ctru da tng dung thanh coéng chi thi
ADN ma vach ITS2 dé dinh danh 10 mau Tam that
hoang thu thap tai tinh Tuyén Quang la Panax
stipuleanatus Tsai et Feng. Vung gen ITS2 duoc
khuéch dai va giai trinh tu c6 kich thuoc khoang
480 bp, ty lé twong dong > 99% véi cac trinh tu
tham chiéu cua loai P. stipuleanatus trén ngan
hang gen NCBI (MK408811.1, MK408807.1,
MK408781.1). Phan tich phat sinh ching loai bang
Neighbor-Joining cho thdy, cac mau Tam that
hoang & tinh Tuyén Quang nam cting nhanh véi P,
stipuleanatus, c6 khoang cach di truyén rat thap
(0,00 - 0,003) va phan biét ro voi cac loai Panax
khac. Két qua khang dinh ITS2 la chi thi tin cay
cho dinh danh Tam that hoang, gép phan b6 sung
co so dir litu ma vach ADN va ho tro nghién ctru
phan loai, quan ly nguon giong va bao tén nguon
gen loai tai Viet Nam. Dé danh gia su sai khac di
truyén gitta cac mau Tam that hoang, can stt dung
cac chi thi ADN khac nhu SNP, SSR.
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APPLICATION OF DNA BARCODE ITS2 FOR IDENTIFYING Panax stipuleanatus Tsai et Feng
IN TUYEN QUANG PROVINCE

Tran Thi Thu Ha?, Nguyen Tien Dung?,

Duong Thi Nhung?, Do Hoang Chung 1, Dang Thanh Thuy?
1 University of Agriculture and Forestry, Thai Nguyen University

Abstract

Panax stipuleanatus Tsai et Feng is a valuable medicinal plant naturally distributed in several
mountainous regions of Northern Vietnam and is classified as a rare and endangered species due
to overexploitation and habitat degradation. Accurate species identification is essential for
effective conservation and sustainable use. In this study, the internal transcribed spacer 2 (ITS2)
DNA barcode was employed to authenticate P. stipuleanatus using ten samples collected from
natural populations in Tuyen Quang province (Tung Vai, Nam Dich and Nam Dan). Total
genomic DNA was extracted from young leaf tissues using the CTAB method. The ITS2 region
was amplified by polymerase chain reaction (PCR) using the primer pair ITS2-F/ITS4-R,
sequenced and compared with reference sequences retrieved from the GenBank database.
Phylogenetic relationships were inferred using the Neighbor-Joining method implemented in
MEGAL11 software. The ITS2 region was successfully amplified in all samples, yielding fragments
of approximately 480 bp. Sequence similarity analysis revealed more than 99% identity with
reference sequences of P stipuleanatus (GenBank accession numbers MK408811.1,
MK408807.1, and MK408781.1). Phylogenetic analysis showed that all samples clustered clearly
within the P. stipuleanatus clade, with very low genetic distances (0.00 - 0.003) and were clearly
distinct from other Panax species, including P. vietnamensis, P. ginseng and P. quinquefolius.
These findings demonstrate that ITS2 is a reliable and effective DNA barcode for accurate
identification of P. stipuleanatus, providing important support for taxonomic studies, germplasm
authentication and conservation of this endangered medicinal plant in Vietnam.

Keywords: Panax stipuleanatus Tsai et Feng, DNA barcoding, ITSZ, species authentication,

phylogenetic analysis, Tuyen Quang.
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