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UNG DUNG CHI THI /75 TRONG NHAN DIEN LOAI MA TIEN
(STRYCHNOS NITIDA) TAI THANH HOA

Lé Pinh Chic!, Trinh Thi Hong, Nguyén Thi Hang®, Nguyén Thi Thanh Chung?
TOM TAT

Vang ITS (Internal Transcribed Spacer) 1a mét chi th phan ti duroc sir dung phdé bién
trong dinh danh thyc vt nho kha ndang phan gidi tot ¢ cap dg loai, cho phép phan biét cac
loai c6 hinh théi rirong dong. Do dé, I TS déng vai trd quan trong trong kiém dinh chat lwong,
bao ton va nghién cizu phan logi loai thuc vat. Nghién cizu nay phan ldp, gidi trinh t va
phan tich phat sinh ching logi viing ITS cua loai Ma tien (Strychnos nitida) thu tei PU Ludng,
Thanh Héa. Trinh tir ITS thu duwoc tir mau nghién ciiu 6 kich thuéc 724 bp, dwoc phan tich
so sanh véi cac trinh t tham chiéu trén GenBank va cay phat sinh ching logi, cho thdy,
mau nghién cizu c6 quan hé di truyén gan véi S. nitida va cac loai cling chi Strychnos. Két
qua khang dinh ITS 1a chi thi phan tiz hitu ich trong nhdn dién loai M4 tién va cé thé ing
dung trong kiém soét chdt lwong duoc liéu.

Tir khod: Ma tién, Strychnos nitida, chi th; ITS, ma vach DNA, nhdn dién loai.

DOI: https://doi.org/10.70117/hdujs.86.4.2026.1233

1. PAT VAN BE

M3 tién (Strychnos nitida G.Don, tén dong danh Strychnos cathayensis), c6 tén goi khac
1a Gio, M4 tién Trung Quéc, 1a nguén dugc liéu co gia tri cao, dugc biét dén véi su hién dién
ctia cac alkaloid indol nhu strychnine va brucine-nhiing hop chét c6 kha ning kich thich dan
truyén than kinh, cai thién chirc nang van dong va dugc ung dung trong diéu tri mot sb rdi loan
than kinh co khi str dung ¢ liéu kiém soat [8]. Cac nghién ctru gan day cho thdy, chiét xuat tir
c4c loai Strychnos con c6 tiém niang khang viém, giam dau va hoat tinh gay doc chon loc trén
té bao ung thu, mé ra hudéng phat trién dugc phim méi [10]. Tuy nhién, doc tinh cao cua
strychnine dit ra yéu ciu nghiém ngit trong kiém soat ngudn gdc, nghién ctru, kiém soat chat
luwong va an toan st dung duoc ligu.

Trong chi Strychnos, nhiéu loai c6 ddc diém hinh thai twong dong, gay kho khan cho
dinh danh dua trén hinh thai truyén thong. Cong nghé ma vach DNA (DNA barcoding), dac
biét khi str dung vung ITS/ITS2, dd chirng minh hiéu qua cao trong nhan dién dugc liéu nho
tinh 6n dinh va kha ning phan biét & cap do loai [9]. ITS2 dwgc danh gia c6 do chinh xac
nhén dién cao va c6 thé ap dung rong rai trong kiém dinh duoc liéu cling nhu phat hién tap
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chét hodc gian 1an thuong mai [4]. Ngoai ra, cac phuong phap metabarcoding két hop ITS
cho phép nhan dién dong thoi nhiéu loai trong ché phim phtc hop, ning cao do tin cay trong
kiém soét chat lwong [7].

Hién nay, nhiéu trinh tu ITS cua cac loai thudc chi Strychnos da dugc cong b trén co
s& dit liéu GenBank, tao diéu kién thuan loi cho viéc so sanh va xac dinh mdi quan h¢ di
truyén, nhung dir liéu vé S. nitida tai Viét Nam van con han ché. Do do, ung dung trinh ty ITS
trong nhan dién loai 12 huéng tiép can thiét yéu nham dinh hudéng nghién ctru, bao ton va chuin
hoa nguén duoc liéu tr cay Ma tién.

2. VAT LIEU VA PHUGONG PHAP NGHIEN CUU

2.1. Vat liéu nghién ctru

MaAu M3 tién duge thu tai Pu Ludng thudc huyén Ba Thudc (cii), tinh Thanh Hoa,
toa do: 20°29°33,66>> vi d6 Bic; 105°5°19,90”” kinh d6 Péng. Mau dugc ky hiéu la
MH718312-PL.

Cap moi ddc hiéu st dung dé khuéch dai (nhan ban trinh ty) ving ITS duoc trinh bay
O bang 1.

Bang 1. Trinh tw cac nucleotide cia cip maoi sir dung

) Kich thué
Gene| Tén moi Trinh tu ¢ ) }I o Tac gia
du kién
ITS ITS-F |CCTTATCATTTAGAGGAAGGAG 5 Chen va c(}ng su, 2010 [5]
700 bp
ITS-R |TCCTCCGCTTATTGATATGC Chen va cong sy, 2010 [5]

2.2. Phwong phap nghién ciru
2.2.1. Phwong phdp tach chiét DNA tong so tir Id Ma tién

DNA tong sb dugc tach chiét tr 14 M3 tién theo phuong phip CTAB
(Cetyltrimethylammonium Bromide) [1]. Phuong phép nay dua trén kha nang cia CTAB
trong viéc loai bo polysaccharide va tap chat, gitip thu nhan DNA ¢6 d¢ tinh sach phu hop
cho céc phan tich sinh hoc phan ti tiép theo.

2.2.2. Phuwong phap khuéch dai viing ITS bang ki thudt PCR

Vung chira doan gene ITS duoc khuéch dai béng ky thuat PCR véi cap moi dic hiéu
ITSt/ITSI ¢6 kich thude du kién 1a khoang 700 nucleotide.

Chu trinh nhiét cho phan g cia PCR nhu sau: Bién tinh khoi dong ¢ 94°C trong 4
phut; lap lai 25 chu ki (Sambrook va cong su, 1989 [2]) (bién tinh & 94°C trong 30 gidy, gin
mdi & 55°C trong 40 gidy, tong hop va kéo dai & 72°C trong 40 gidy); 6n dinh mau va két
thic phan tng & 72°C trong 10 phiit va bdo quan mau & 4°C.

Thanh phéan phan tmg PCR dugc trinh bay ¢ bang 2.
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Bang 2. Thanh phan phan ing PCR

STT Thanh phéan Nong do Thé tich (ul)
1 PCR Master Mix 2X 12,5
2 Méi xudi 10 pmol/ml 1
3 Moi nguoc 10 pmol/ml 1
4 DNA khuén 10ng/pL 1
5 Nudc khir ion - 9,5
Tdng thé tich 25

2.2.3. Phuong phdp chay dién di kiém tra san pham PCR

San pham PCR duoc kiém tra bang dién di trén gel agarose 1% (w/v) nham danh gia
kich thudc cia doan DNA muc tiéu. Sau khi dién di, gel dugc nhudm véi ethidium bromide
trong 10 phut, rira bang nudc cat trong 2-3 phiit dé loai bo thude nhuom du, sau d6 quan sat
dudi dén UV dé xé4c dinh su hién dién cia bang DNA co6 kich thudc du kién. Hinh anh cac
bang DNA duoc ghi nhan bang hé thong chup anh gel chuyén dung.

2.2.4. Phwong phdp tinh sach san pham PCR

San phém PCR duoc tinh sach béng bo kit GenJET PCR Purification (Thermo
Scientific) theo hudng din cta nha san xuat, nham loai bo thanh phan phan tng du va céc
tap chat anh huong dén giai trinh tu. Sau khi tinh sach, DNA dat d6 tinh khiét cao, pht hop
cho giai trinh ty va phén tich tiép theo.

2.2.5. Phuong phap gidi trinh tu, phdn tich trinh tu nucleotide cua viing ITS va xay
dung cay phat sinh chung logi

Trinh tu nucleotide cua vung ITS dugc xac dinh béng hé théng giai trinh ty ty dong
ABI PRISM® 3100 Avant Genetic Analyzer, st dung bo hoa chit BigDye® Terminator
v3.1 Cycle Sequencing Kit cung cap mdi dic hiéu. Dix liéu thu dugce duoc hiéu chinh va so
sénh bang cong cu BLAST trén co so dir liéu GenBank [3] dé xac dinh d6 twong dong trinh
tir v6i cac mau da cong bd.

Céc trinh tu c6 d6 twong dong cao duoc chon dé x4y dung cdy phat sinh chung loai
bang phin mém MEGA XII [6] nham danh gid mdi quan hé di truyén giita mau S. nitida
nghién ctru va cac loai cung chi Strychnos.

3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua nhan ban trinh tw vang ITS

DNA sau khi tach chiét thanh cong dugc sir dung dé nhan ban trinh ty ITS bang k¥
thuat PCR véi cap moi dic hiéu, sau do tién hanh dién di san phém PCR trén gel agarose 1%
va ghi nhan két qua (Hinh 3.1).
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750bp
500bp
250bp

Hinh 1. Két qua PCR véi cap mdi ITS (Lan M: Marker; Lan 1: MH718312-PL)

Két qua dién di cho thiy, san phdm PCR ciia mau MH718312-PL tai lan 1 xuat hién
duy nhat mét bang don véi kich thudc khoang hon 600 bp so v6i lan marker, , phu hop véi
d6 dai dy kién cta ving ITS. Két qua nay xac nhan, phan tng khuéch dai da dién ra thanh
cong, san pham thu dugc phit hop, ¢6 di do tinh sach cho viée giai trinh tu ITS va cac nghién
ctru tiép theo.

3.2. Két qua doc trinh tw doan gene ITS cia loai M4 tién

Trinh ty nucleotide vung ITS dugc xéac dinh trén hé théng ABI PRISM® 3100 Avant
Genetic Analyzer, st dung bo Kit BigDye® Terminator v3.1 Cycle Sequencing v&i cap moi
dic hiéu. Két qua trinh ty duoc thé hién trén hinh 2.

T T L T T T T T T A T
ITS Ma tien TAGAGGARGGAGAAGTCGTAACAAGGTTTCCGTAGGTGAACCTGCGGAAGGATCATTGACGAATCCTGCAGACGACCAGCGAACTCGTTTCTTCCCACGG

110 120 130 140 150 160 170 180 130 200
R N I [ R i I [ I I [ [ [ e IS I I

ITS Ma tien GCGCCGGGTGGGGGCARCCCTTTCTCGGCCTCGT TCAGCGAGCGGCCTGCACCCTCGGGCGCCAGGCCGTGCGCARACATTTGAACCCCGGCGCGGARAG

210 220 230 240 250 260 27 280 290 10
sefsssaesssfossaosanfenssfossalssssfesssfossafessclossalessnfosssfossalssssfaoscsfossafennc]asss
ITS Ma tien CGCCAAGGAARACTTTCACTGATAGCCTGCCCCGTCGGTCCCCGTTCGCGGTGCGCACTCGGCGGGAGTTCGGCTTCTACCTARACARRRARCGACTCTCG

110 120 1.} 140 150 160 R, 180 154 400
salssssfesasaasafacaafocsafassafosanfasaafaosas]osansaasalaocanfonsafascafocanfasaafraaa]ocana]onns
ITS Ma tien GCAACGGATATCTCGGCTCTCGCATCGATGAAGAACGTAGCARACTGCGATACTTGCTGTGAATTGCAGAATCCCGTGAACCATCGAGTCTTTGARACGCA

a1 420 430 4a0 asn 460 4 480 s 500
B T T T T L T T L R Rl R I T e L [ I R [ |

ITS Ma tien AGTTGCGCCCGRAGCCATTAGGLCCGAGGGCACGTCTGLCTGGGLGTCACGCATCCTGTCGATCCCCCAACACGCCARCTCAGGLCGTGTGCGGGGGACGG

510 520 530 san 550 560 570 R0 590 w00
B B T T T L D e T e I I ey e DR e
ITS Ma tien ATATTGGCCTCCCGTGCCAGCGTGCGGTTGGCCTAAATGAGAGTCCCACCCGACGGGCGTCACGACAAGTGOTGETTGAATGCCTCAACTCGCATAGCTG

&10 620 &30 630 650 66D &70 &R0 650 vao
T [ T N A N [ S S N [ (R [ A [ I A [ |

ITS Ma tien TCGTGTTGGAACCCGTCGCTCGTGCGGACTGCCACGACCCTGAACGCCAGCATCTCTTTGATGCTCGGCCACGACCGCGACCCCAGGTCAGGCGGGATTA

110 720
T T .
ITS Ma tien CCCGCTCGAGTTTARGCATATCAMRE

Hinh 2. Trinh te ving ITS thu dwoc tir mau nghién ciru
Trinh tu ving ITS cia mau nghién ctru 13 724 bp, phu hop véi kich thude du kién cua
ving ITS khi str dung cap moi ddc hidu. Két qua dat do tin cay cao dé tién hanh phan tich,
so sanh quan hé di tmyén ctia vung ITS ctia mau nghién ctru véi ving ITS ciia mot s6 loai
trong chi Strychnos d cong bd trén GenBank.

65



p-1SSN 3030 - 4695

TAP CHi KHOA HQC TRUONG PAI HQC HONG DUC - SO 86 (04.2026) o-1SSN 3030 - 4709

3.3. Két qua phan tich trinh tw ving ITS

Trinh t ving ITS thu dugc duge xir Iy va phan tich bang phan mém MEGA XII dé
xdy dyng cdy phat sinh chung loai, danh gi4 mdi quan hé di truyén véi cac trinh ty tham
chiéu trén GenBank. Cac trinh tu tham chiéu duoc lya chon dya trén do tin cay cua co so dir
liéu va do bao phu trinh tu cao (bang 3, hinh 3). Két qua BLAST va phan tich phat sinh
chung loai cho thdy, mau MH718312-PL ndm trong nhém cing chi Strychnos va c6 quan hé
di truyén gan giii v6i Strychnos nitida.

Bang 3. Vung ITS da cong bd trén GenBank dwoc sir dung dé so sanh véi ving ITS cia
mau Strychnos nitida nghién ctéu

Kich Noi | Nam

STT Loai Misé  |thude Tac gia cong bd cbng| cbng

gene b6 | b

Liu, J., Yan, H.-F., Trun
1 |(Strychnos cathayensis | KP092775| 713 | Newmaster, SG, Pei, N., [2015 A’g
R Quoc

Ragupathy, S. va Ge, X.-J.
- : . A

2 |Strychnos wallichiana |MZ504726| 660 | Ravindran, A. va Das,BN [2022 Dg
N : An

3 [Strychnos dalzellii MZ505276| 635 Ravindran, A. 2021 D5
. . . Hoa

4 |Strychnos borneensis JF937954 | 618 | Frasier, C. va Struwe, L. |2025 Ky
: . X Hoa

5 |Strychnos polytrichantha | JF938026 | 619 | Frasier, C. va Struwe, L. [2025 K3
Y

- : . A

6 |[Strychnos wallichiana |MZ504727| 609 | Ravindran, A. va Das,BN (2022 DI}

0
Veldman,S., Ju,Y.,
. Otieno,JN, bihudi,S.,

Strychnos innocua Thuy

7 MN257667| 721 Posthouwer,C., 2019, .
bién

Gravendeel,B., van
Andel, TR va de Boer,HJ
Strychnos minor Frasier, C. va Struwe, L. Hoa
8 JF938004 | 618 2025 Ky

Két qua so sanh mbi quan hé di truyén cia mau nghién ciru véi cac loai khac trong chi
Strychnos dua trén ving ITS duoc thé hién trén hinh 3.
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select all 100 sequences selected GenBank Graphics Distance tree of results ~ MSA Viewer
: Max Total Query E Per.  Acc.
Description Scientific Name 4
. = Score Score Cover value Ident Len Accession
v v v v v e

Strychnos nitida small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer 1, 5.8... Strychnos nitida 1338 1338 100% 0.0 100.00% 724 MH718312.

Strychnos nitida small subunit ribosomal RNA gene, partial sequence; internal transcribed spacer

|
e

8... Strychnos nitida 1338 1338 100% 0.0 100.00% 724 MH718311.1

Strychnos cathayensis isolate SCBGP424_1 18S ribosomal RNA gene, partial sequence; internal trans... Strychnos cath... 1312 1312 98% 0.0 99.86% 716 KP092775.1

Strychnos wallichiana isolate B11.ab1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal R... Strychnos walli... 1123 1123 91% 00 9742% 663 MZ504726.1

Strychnos dalzellii isolate A11.ab1 internal transcribed spacer 1, partial sequence; 5.8S ribosomal RNA ... Strychnos dalzelli 1096 1096 88% 00 97.80% 635 MZ505276.1

Strychnos bormeensis voucher M. J. E. Coode et al. 7856 (HUH) internal transcribed spacer 1, partial se...Strychnos bomn... 1068 1068 85% 00 97.74% 618 JF937954.1

Strychnos polytrichantha voucher J. S. Burley and B. Lee 268 (HUH). internal franscribed spacer 1, parti... Sirychnos polyt... 1064 1064 85% 00 97.74% 619 JF938026.1

@

Strychnos wallichiana isolate B11.ab2 internal transcribed spacer 1, partial sequence; 5.8S ribosomal R... Strychnos walli... 1048 1048 84% 00 97.70% 609 MZ504727.1

Strychnos minor voucher Ridsdale et al. ISU49 (HUH) internal transcribed spacer 1, partial sequence; 5... Strychnos minor 996 996  85% 0.0 9563% 618 JF938004

3]

Strychnos innocua voucher CP180 small subunit ribosomal RNA gene, partial sequence; internal fransc... Strychnos inno... 996 996 100% 0.0 91.57% 825 MN257667

Strychnos minor voucher J. Molina 7 (CHRB) internal transcribed spacer 1, partial sequence; 5.88 ribos... Strychnos minor 990 990  85% 00 9547% 617 JF938042,

trychnos cathayensis isolate PANAF_6 internal transcribed spacer 1, partial sequence; 5.8S ribosomal... Strychnos cath... 987 987 74% 0.0 99.81% 537 PX830303.

Hinh 3. Cay phét sinh loai dwa trén vang ITS cia loai M4 tién dwgc thu ¢ Pu Ludng,
Thanh Hoa véi cac loai khac trong chi Strychnos.

o7 MH718312-PL
63| KP092775-Strychnos cathayensis

61 JF938004-Strychnos minor

JF937954-Strychnos borneensis

94

L JF938026-Strychnos polytrichantha
MZ505276-Strychnos dalzelli

99| | MZ504726-Strychnos wallichiana
87 MZ504727-Strychnos wallichiana

MN257667-Strychnos innocua

—_

0.01

Hinh 4. So @6 cay phat sinh chiing loai giira loai Strychnos nitida (MH718312-PL) dwoc
thu & Ba Thudc, Thanh Hoé véi mét so loai khac trong chi Strychnos

Trén cay phat sinh chung loai (hinh 3) c¢6 sy phan nhom rd rang giira cac loai thudc
chi Strychnos, phan dnh mdi quan hé tién héa & cip do loai voi mirc do tin cay khac nhau.
Mau MH718312-PL ndm cing nhanh véi S. cathayensis véi gia tri bootstrap = 97%, ching
t6 su twong dong di truyén cao va xac nhan mdi quan hé ho hang gan. Nhanh nay tiép tuc
lién két vai mot sé loai khac (S. minor va S. borneensis), tuy nhién gia tri bootstrap ¢ mirc
trung binh (61-63%), phan anh mirc & phan hoa di truyén 13 rét giita cum (MH718312-PL
va S. cathayensis) va cum (S. minor va S. borneensis).

67



p-1SSN 3030 - 4695

TAP CHi KHOA HQC TRUONG PAI HQC HONG DUC - SO 86 (04.2026) 5-1SSN 3030 - 4709

Nhanh S. borneensis va S. polythrichantha c6 gia tri phén tich bootstrap cao (94%),
cho thdy méi quan hé tién hoa chit ché giita hai loai nay. Trong khi d6, nhom S. dalzellii va
S. wallichiana (hai mau doc lap) hinh thanh mét nhom riéng véi gia tri bootstrap 87-99%,
khing dinh tinh nhat quan noi loai va su phan biét 16 rang voi cac nhom khac trong ciy phat
sinh chuing loai.

Pang chu y, S. innocua nam & vi tri phan tach xa nhat, thé hién khoang cach di truyén
16n va dong vai trd nhu mot nhém ngoai twong dbi, gop phan lam rd huéng phan nhanh
trong cdy phat sinh chiing loai tong thé.

Nhing két qua trén phu hop véi dic diém cta ving ITS 1a ¢6 kha nang phén giai tot &
cap loai, phan anh su tin cay khi sir dung vung ITS trong viéc nhan dién céac loai trong chi
Strychnos, do d6 hd trg hiéu quéa cho dinh danh S. nitida. Két qua nghién ctru cho thay, ving
ITS c6 gia tri thuc tién trong nhan dién loai Ma tién tai khu vuc Thanh Hoa. Viée st dung
chi thi phan tir khong chi gop phan xac dinh chinh xéac loai ma con c6 ¥ nghia trong kiém
soat, han ché nham 13n loai va hd tro bao ton nguén gen ban dia.

4. KET LUAN

Nghién ciru di xac dinh trinh ty ving ITS caa mau M4 tién thu tai PU Ludng, Thanh
Hoa vai kich thudc 1a 724 bp. Phan tich cay phat sinh ching loai cho thay, mau nghién ctu
c6 quan hé di truyén gan giii voi loai S. nitida (bootstrap = 97%). Két qua nay cho thay, ITS
la chi thi m& vach DNA hiéu qua, c6 gia tri cao trong hd tro dinh danh, phan biét loai S.
nitida véi cac loai khac trong chi Strychnos va cé tiém ning tng dung trong kiém soat chat
lugng dugc ligu.
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APPLICATION OF INTERNAL TRANSCRIBED SPACER (ITS5)
MARKERS FOR THE IDENTIFICATION OF Strychnos nitida IN
THANH HOA PROVINCE

Le Dinh Chac, Vu Van Khanh, Ha VVan Khoa

ABSTRACT

The Internal Transcribed Spacer (ITS) region is a widely used molecular marker for
plant identification due to its strong species-level resolution, especially among
morphologically similar taxa. ITS sequence analysis provides reliable genetic data for
phylogenetic reconstruction and the authentication of medicinal materials.

In this study, the ITS region of Strychnos nitida collected from Pu Luong, Thanh Hoa,
was isolated, sequenced, and subjected to phylogenetic analysis. The obtained ITS sequence
was 724 bp in length. Comparative analysis with reference sequences in GenBank and
phylogenetic reconstruction indicated that the studied sample was closely related to S. nitida
and other species in the genus Strychnos. These results confirm that ITS is a useful molecular
marker for the identification of S. nitida and may support quality control of medicinal
materials.

Keywords: Strychnos nitida, ITS, DNA barcoding, species identification.
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