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Abstract: The Anoectochilus roxburghii (Wall.) Wall. ex Lindl. 1840 species has been
over-exploited and is listed in the Red Data Book of Vietnam. In this article, we present the
identification results of the species collected from Luang Namtha province, Laos, using DNA
barcodes (matK and ITS). The matK gene fragment and the ITS region isolated on the agarose gel
had lengths consistent with theoretical calculations, approximately 900 bp and 500 bp,
respectively. The BLAST analysis of the matK gene and ITS region obtained in this study has the
highest similarity - 100% and 98.39%, respectively - to Anoectochilus roxburghii and
Anoectochilus burmannicus species in the GenBank. Each sequence exhibits 15 nucleotide
position variations compared to the reference sequences. The results of molecular phylogenetic
analysis demonstrated that the matK and ITS barcodes identified the geneus Anoectochilus, in
which, ITS region can be used for differentiation of the Anoectochilus roxburghii species.
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Su dung DNA barcode matK va ITS trong dinh loai phén tr
loai Lan kim tuyén (Anoectochilus roxburghii (Wall.) Wall. ex
Lindl. 1840) thu thap tai Luang Namtha, Lao
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Tém tit: Lan Kim tuyén (Anoectochilus roxburghii (Wall.) Wall. ex Lindl. 1840) dang bi khai
thac qua murc va duge ghi vao Sach Do & Viét Nam. Trong béo cdo nay, ching toi trinh bay két
qua dinh loai loai Lan kim tuyén duoc thu thap & tinh Luang Namtha, Lao bang ma vach DNA
(matK va ITS). Poan gene matK va ving ITS phan 14p duogc trén ban gel agarose ¢ kich thude phu
hop véi tinh toan 1y thuyét twong tng 1an luot 1 900 bp va 500 bp. CAc trinh tu phén 1ap duge co
dd twong ddng cao nhit voi cac loai khac trong chi Anoectochilus, 1an luot 1a 98,39% va 100% véi
cac loai Anoectochilus roxburghii va Anoectochilus burmannicus trén GenBank. Mbi doan gene c6
15 vi tri thay ddi nucleotide so v&i cac trinh ty tham chiéu. Két qua cdy phat sinh ching loai cho
thdy, md vach matK, ITS phat hién duoc chi Anoectochilus, trong d6 ITS c6 y nghia nhan dién loai

Anoectochilus roxburghii.

Tir khéa: Lan Kim tuyén, DNA barcode, Lao, matK, ving ITS.

1. Mé dau

Lan Kim tuyén (Anoectochilus roxburghii
(Wall.) Wall. ex Lindl. 1840 thudc chi
Anoectochilus, ho Orchidaceac va bd
Orchidales, con c6 tén dong nghia la
Chrysobaphus  roxburghii ~ Wall. 1826,
Anoectochilus setaceus Blume. Pay la cay dugc
liéu quy hiém c6 gia tri kinh té rat cao. Theo
dong y, cdy co vi ngot, tinh mat, bd am, co tac
dung boi bod stc khoe, chita suy nhuoc than
kinh, thanh nhiét, giai doc, cao huyét ap, viém
gan, long dom, sdt cao,... [1, 2]. Loai nay co
khu phan b rong, sO 1u'0ng ca thé it, tai sinh
cham, diéu kién song khéc nghiét, c6 nguy co
tuyét chung trong tu nhién, thuong duogc tim
théy & An Do, Nepal, Bhutan, Trung Quéc,
Myanmar, Thai Lan, Lao, Campuchia,
Malaysia, Indonesia va Viét Nam. Chi
Anoectochilus co khoang 12 loai. O Viét Nam,
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chiang duoc xép vao nhom IA theo Nghi dinh
32/2006/ND-CP, nghiém cdm khai thac vi muc
dich thuong mai va duoc liét ké trong Sach Do
la nhéom thuc vat cd nguy co tuyét ching EN
Ala,c,d[3].

Viéc dinh loai thuc vat noi chung va cay
thubc noi riéng c6 thé dwa vao nhiéu phuong
phap khac nhau. Cac phuong phép truyén thong
nhu phan tich va so sanh cac dic diém giai
ph?lu, hinh théi, sinh héa hoac sinh ly,... da
duoc bao cdo thanh cong & nhiéu loai thuc vat,
chang han nhu Hibiscus mutabilis L. va
Hibiscus schizopetalus Hook.f. [4], Brachiaria
mutica [5], Pluchea indica (L.) LESS. va
Pluchea pteropoda HELMS [6],... Tuy nhién,
viéc xac dinh loai khong phai lic nao cling hiéu
qua, dac biét ddi voi céac loai thude cung mot
phan chi hodc cac bd phan co thé cua ching
khong con nguyén ven.

Hién nay, md vach DNA (DNA barcode)
dugc str dung thuong xuyén va rong ri dé cung
cip bang chimg bd sung cho cic nghién ciu
phan loai & cap do phan tir. Do do6, xu hudng
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két hop cac barcode va dic diém hinh théi trong
xéac dinh loai tré nén rat c6 y nghia di véi cac
nghién ctu phan loai hoc. Mot s6 locus ma
vach gdom rpoCl, matK, ITS, rbcl, trnH-
psbA,... dd dugc tng dung hiéu qua trong viéc
nhan dang thyc vat, trong d6 co6 loai ho
Orchidaceae. Pac biét, gene matK trong luc lap
d3 duoc Gmg dung thanh cong & nhiéu loai thuc
vat [7], [8]. Mt khac, c6 nhiéu nghién ctru khac
chirng minh vai tro cia vung ITS. Vung nay
nam trong nhan té bao, gdm trinh ty 1TS1-5.8S-
ITS2, dung dé phan loai cac loai dong vat, thuc
vat voi ty 1€ chinh xac cao. Cac nghién ctru
trude ddy da xac dinh mbi quan hé cia cac loai
thuc vat dua trén trinh tu nucleotide ITS & cay
P. fruticosa, P. scutellaria, P. serrata Balf,
P. filicifolia, P. balfouriana [9], Scrophularia
va nhiéu loai khac 1a bang chimg cua viéc st
dung ving ITS c6 hiéu qua trong nhan dang
thuc vat [8, 10]. Huong va cong su da sir dung to
hop 3 doan gene luc lap rbclL, matK, trnH-psbA
dé giam dinh loai Ao coc (Liriodendron chinense
[11]. Manh va cdng su [12] da so sanh cac doan
gene rbcL va trnH-psbA cua phan loai Abies
delavayi. fansipanensis (Q.P. Xiang) Rurhforth
v6i loai Trung Quéc va cho thiy rang c6 mot vj tri
khéac & nucleotide thir 455.

Nghién ctru nay trinh bay cac dic diém cia
ma vach DNA matK va ITS phan 1ap tr cay
Anoectochilus setaceus Blume dwoc thu thap &
Luong Namtha, Lao dé hiéu rd sy khac biét vé
cap d6 phan tir gitta cic loai, va y nghia cia

viée sir dung két hop hai barcode nay trong
phén loai phén tu, gop phan cung cap thong tin
v€é ma vach DNA cho loai thyc vat nay.

2. Vit liéu va phwong phap nghién ctru
2.1. Vit liéu

Céac mau cay lan Kim tuyén (Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840) thu
thap tai tinh Luang Namtha cua Lao da dugc sir
dung dé phat hién cac dac diém cua trinh tu
matK va ITS. Mau cdy dugc phan loai dua vao
dic diém hinh thai tai phong Thyc vt hoc (ma
50 LKT0001), dugc bao t6n bang phuong phap
nuoi cay in vitro tai phong thi nghiém Cong
nghé t& bao thuc vat va trong tai vuon thuc
nghiém thudc khoa Sinh hoc, Truong Pai hoc
Su pham Thai Nguyén.

Cac hoa chét sir dung trong nghién ciru nay la
cta Invitrogene (ThermoFisher Scientific, My) va
Merck (Darmstadt, Duc) nhu chloroform,
isoamyl, CTAB, PCR Master mix,...

2.2. Phwong phdp tach chiét DNA, PCR va gidi
trinh tu

DNA téng s tir 14 tuoi non dugc tach chiét
va tinh sach theo quy trinh ctia Shaghai-Maroof
MA va cong su [13]. Trinh ty vung ITS va doan
gene matK dwoc khuéch dai bang phuong
phap PCR véi cac cip mdi dugc trinh bay trong
Bang 1. Trinh tu mdi dugc tham khao tir nghién
ctru ctia Nhan va cong sy [14].

Bang 1. Trinh tu cac cip mdi dé khuéch dai doan gene matK va ITS cua Lan kim tuyén bang phan tmg PCR

Mai Ki hiéu Trinh ty 5°->3° Kich thude du kién (bp)
s ITS-F | ACGAATTCATGGTCCGGTGAAGTGTTCG 500
ITS-R | TAGAATTCCCCGGTTCGCTCGCCGTTAC
matK-F | CGATCTATTCATTCAATATTTC
matK 900
matkK-R | TCTAGCACACGAAGTCGAAGT

Mdi phan tng PCR duoc thyc hién véi tong
thé tich 25 pL bao gém 1,5 uL mdi xudi F
(10 pmol. pLLY), 1 S me01 nguoc R (10 pmol. pLY),
1,0 uL DNA tdng s6 (500 ng/mL), 12,5 pL

Master mix 2X va 8,5 uL nudc deion. Chu trinh
nhiét ctia PCR bao gdm bién tinh trong 4 phut &
94 °C, 28 chu ky (bién tinh trong 1 phit &
94 °C, tiép hgp moi trong 1 phut & 54 °C, tong
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hop trong 1 phut 30 gidy ¢ 72 °C), va tong hop
trong 10 phut & 72 °C. San pham PCR duoc
kiém tra bang dién di trén gel agarose 1,0%.
San pham PCR cua doan gene ITS va matK
dugc giai trinh ty tw dong bing miy ABI
PRISM® 3100 Avant véi bd Kit BigDye®
Terminator v3.1. Dir liéu trinh tu nucleotide duoc
phén tich va xdy dung cay phat sinh vé mdi quan
hé di truyén béng cac cong cu Tin sinh hoc Bioedit,
BLAST va MEGA X [15-17].

3. Két qua va thao luin

3.1 Ké’t‘qud khuéch dai vimg |TS va doan gene
matK bang ky thudt PCR

DNA téng sb tr miu la Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840 duoc
danh gia thong qua dién di trén gel agarose va
do quang phd. Két qua cho thiy c6 mot bing
dac hiéu va sach. Ty 1& OD2s0/OD2so dao dong
tir 1,8 dén 2,0 ching t6 DNA dam bao cho cac
phan tmng tiép theo (két qua khong trinh bay).

Ving ITS va doan gene matK dugc khuéch
dai bang PCR v6i cip mdi matK-F/matK-R va
ITS-F/ITS-R. Két qua dién di san phim PCR
trén gel agarose cho thiy bang DNA cua doan
gene matK va vung ITS ¢0 kich thudc phu hop
v6i tinh toan 1y thuyét tuong trng 1an luot 12 900
bp va 500 bp (Hinh 1 A va B). Két qua nay co
su tuong dong véi cong bd cia Nhan va cong
su trén cdy Stephania brachyandra Diels khi str
dung cung trinh ty mdi [14]. San pham PCR
vung ITS va doan gene matK coa loai
Anoectochilus roxburghii  (Wall.) Wall. ex
Lindl. 1840 dugc tinh sach va giai trinh tu b::ing
may giai trinh ty tg dong ABI PRISM® 3100.
Cac thi nghiém duoc ldp lai 3 1an, trinh ty phan
1ap dugc doc xudi va ngugce. Sau khi chinh stra
bang Bioedit, cac trinh tu ndy dwgc phan tich
bang BLAST trén website NCBI dé so sanh

muc do tuong déng, muc d6 nhan dang va xac
dinh tén chi, loai dwa trén cac trinh tu
nucleotide phén lap.

I v 1 2 () B

1500 bp
1500 bp 1000 bp
1(71(5)3 Ep <% 900 bp 750 bp
p ~
500 bp ~ 500 bp> 500 bp
250 bp 250 bp

Hinh 1. Hinh anh dién di san pham PCR doan gene
matK (A) va ving ITS (B). (1-2): san pham PCR
doan matK/ITS; (-): Ddi chimg am (khong chira

DNA); M: Marker 1kb.

3.2. Pdc diém trinh tw barcode matK va ITS
cua loai Anoectochilus roxburghii (Wall.) Wall.
ex Lindl. 1840

bic diém barcode
Anoectochilus roxburghii
Lindl. 1840.

V6i trinh tu thu duge, két qua phan tich
BLAST cho thdy trinh ty matK phén 1ap dugc
thudc chi Anoectochilus, twong ddng cao nhat
v6i A. burmannicus (tong diém 1164, Query
cover 100% va Per. Identity 100%), trong khi
co su sai khac voi trinh ty matK cuaa
A.roxburghii EU817409.1 (tong diém 1134,
Query cover 100% va Per. Identity 99,21%).
Trong 16 trinh tu matK cua céc loai thudc chi
Anoectochilus va céac chi lan ¢6 quan hé gan vai
loai nghién ctru trén ngan hang gene, tong sb
diém BLAST tr 523 dén 1164, Query cover
(%) tir 46- 100%, va Per. identity (%) tir 94,93
dén 100%. Su khac biét cac gia tri nay do su
khac nhau vé vi tri mot sd nucleotide va kich
thudce trinh ty matK phan 1ap dugc (Bang 2).

matKk cta loai
(Wall.) Wall. ex

Bang 2. Két qua BLAST trinh tu doan gene matK cac loai thudc chi Anoectochilus

STT Tén loai Mi s6 Téng diém | Query cover (%) | Per. identity (%)
1 Anoectochilus _MatK
2 Anoectochilus burmannicus | NC_066958.1 1164 100 100



https://www.ncbi.nlm.nih.gov/nucleotide/EU817409.1?report=genbank&log$=nuclalign&blast_rank=16&RID=1T90A502013
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3 | Anoectochilus pingbianensis| MK451793.1 1158 100 99,84
4 Ludisia discolor (Lan Gam) | NC_030540.1 1158 99 100

5 Anoectochilus chapaensis MW589500.1 1158 100 99,84
6 Anoectochilus elatus KU687098.1 1153 97 100

7 Anoectochilus hainanensis MK451792.1 1136 100 99,21
8 Anoectochilus emeiensis NC_033895.1 1136 100 99,21
9 Anoectochilus formosanus NC_061756.1 1136 100 99,21
10 [Anoectochilus zhejiangenesis| NC_054353.1 1136 100 99,21
11 Anoectochilus roxburghii EU817409.1 1134 100 99,21
12 Anoectochilus koshunensis EU797512.1 1129 100 99,05
13 Anoectochilus sikkimensis MW020694.1 1026 100 94,93
14 | Anoectochilus baotingenesis| MW020665.1 523 46 98,64
15 Odontochilus tortus MW589530.1 1038 96 96,15
16 Macodes petola MW589527.1 1038 96 96,15
17 Goodyera malipoensis MW589514.1 1024 96 95,83

Ghi chi: Anoectochilus -MatK 1a trinh ty doan gene matK ctia mau nghién ciru.

M&i quan hé di truyén giita cac loai thuoc
chi Anoectochilus duogc xac dinh dua trén trinh
ty ving matK bang phan mém MEGAX. Ma
tran khoang céch theo cip vé trinh ty ving
matK cta Anoectochilus roxburghii (Wall.)
Wall. ex Lindl. 1840 va 12 loai Anoectochilus
(Bang 3) cung cay phat sinh loai cua chung da
duoc xay dung bang cach st dung MEGA X va

phuong phap Neighbor-Joining (Hinh 2). Két
qua da x4c nhan rang hé sé chénh léch giira cac
vung ITS caa Anoectochilus roxburghii (Wall.)
Wall. ex Lindl. 1840 va 17 loai Anoectochilus
khac dao dong tir 0,00 dén 1,812. Két qua chira
rang trinh tu ITS cia Anoectochilus roxburghii
(Wall.) Wall. ex Lindl. 1840 nam cing nhanh
vai Anoectochilus burmannicus.

Bang 3. Bang ma tran khoang cach di truyén dua trén céc trinh ty doan gene matk

ol @ 6|6 O6 | O 1) a0 | 1| 13
1) 0,004 | 8,272 | 0,003 | 0,002 | 0,004 | 0,004 | 0,004 | 0,004 | 0,000 | 0,002 | 0,000 | 34,700
(2) | 0,009 8,264 | 0,004 | 0,003 | 0,000 | 0,003 | 0,000 | 0,000 | 0,004 | 0,003 | 0,004 | 34,694
(3) | 0,542 | 0,557 8,276 | 8,272 | 8,282 | 8,258 | 8,264 | 8,264 | 8,383 | 8,272 | 8,272 | 34,837
(4) | 0,007 | 0,009 | 0,549 0,003 | 0,004 | 0,003 | 0,004 | 0,004 | 0,003 | 0,003 | 0,003 | 34,700
(5) | 0,002 | 0,007 | 0,546 | 0,005 0,003 | 0,003 | 0,003 | 0,003 | 0,002 | 0,000 | 0,002 | 34,700
(6) | 0,009 | 0,000 | 0,556 | 0,009 | 0,007 0,003 | 0,000 | 0,000 | 0,004 | 0,003 | 0,004 | 34,694
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https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2591610
https://www.ncbi.nlm.nih.gov/nucleotide/MK451792.1?report=genbank&log$=nucltop&blast_rank=11&RID=2A8C0KDD01R
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1661584
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https://www.ncbi.nlm.nih.gov/nucleotide/NC_061756.1?report=genbank&log$=nuclalign&blast_rank=13&RID=1T90A502013
https://www.ncbi.nlm.nih.gov/nucleotide/NC_054353.1?report=genbank&log$=nuclalign&blast_rank=15&RID=1T90A502013
https://www.ncbi.nlm.nih.gov/nucleotide/EU817409.1?report=genbank&log$=nuclalign&blast_rank=16&RID=1T90A502013
https://www.ncbi.nlm.nih.gov/nucleotide/EU797512.1?report=genbank&log$=nuclalign&blast_rank=20&RID=1T90A502013
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=1390585
https://www.ncbi.nlm.nih.gov/nucleotide/MW020694.1?report=genbank&log$=nucltop&blast_rank=99&RID=2A8C0KDD01R
https://www.ncbi.nlm.nih.gov/Taxonomy/Browser/wwwtax.cgi?id=2815648
https://www.ncbi.nlm.nih.gov/nucleotide/MW020665.1?report=genbank&log$=nucltop&blast_rank=100&RID=2A8C0KDD01R
https://www.ncbi.nlm.nih.gov/nucleotide/MW589530.1?report=genbank&log$=nuclalign&blast_rank=22&RID=1T90A502013
https://www.ncbi.nlm.nih.gov/nucleotide/MW589527.1?report=genbank&log$=nuclalign&blast_rank=23&RID=1T90A502013
https://www.ncbi.nlm.nih.gov/nucleotide/MW589514.1?report=genbank&log$=nuclalign&blast_rank=33&RID=1T90A502013
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(7) | 0,009 | 0,007 | 0,559 | 0,005 | 0,007 | 0,007 0,003 | 0,003 | 0,004 | 0,003 | 0,004 | 34,694
(8) | 0,009 | 0,000 | 0,557 | 0,009 | 0,007 | 0,000 | 0,007 0,000 | 0,004 | 0,003 | 0,004 | 34,694
(9) | 0,009 | 0,000 | 0,557 | 0,009 | 0,007 | 0,000 | 0,007 | 0,000 0,004 | 0,003 | 0,004 | 34,694
(10) | 0,000 | 0,009 | 0,550 | 0,007 | 0,002 | 0,009 | 0,009 | 0,009 | 0,009 0,002 | 0,000 | 33,863
(11) | 0,002 | 0,007 | 0,546 | 0,005 | 0,000 | 0,007 | 0,007 | 0,007 | 0,007 | 0,002 0,002 | 34,700
(12) | 0,000 | 0,009 | 0,542 | 0,007 | 0,002 | 0,009 | 0,009 | 0,009 | 0,009 | 0,000 | 0,002 34,700
(13) | 1,321 | 1,812 | 1,184 | 1,321 | 1,321 | 1,812 | 1,611 | 1,812 | 1,812 | 0,943 | 1,321 | 1,321

Chii thich sé viét tat: (1) Anoectochilus_MatK, (2) Anoectochilus zhejiangenesis,

(3) Anoectochilus sikkimensis, (4) Anoectochilus roxburghii, (5) Anoectochilus pingbianensis,
(6) Anoectochilus koshunensis, (7) Anoectochilus hainanensis, (8) Anoectochilus formosanus,
(9) Anoectochilus emeiensis, (10) Anoectochilus elatus, (11) Anoectochilus chapaensis,
(12) Anoectochilus burmannicus, (13) Anoectochilus baotingenesis.

Gan day, phuong phap kha ning tdi da
(Maximum Likelihood) di dwoc 4p dung dé
phan tich trinh tw DNA [14, 17-20]. Két qua
BLAST trinh tu doan gene matK ctia Puc va
cong su [19] c6 murc d6 twrong ddng cao hon so
v6i trinh tu rbcl, tham chi xuat hién mot s6 loai
hoan toan khong lién quan dén loai lan, sé khac
thudc vé& chi khéc trong ho Orchidaceae nhu
Platythelys querceticola hodc Cephalanthera
falcata forma, Nothoalsomitra suberosa va
Cucumis sativus [20]. Ké qua phan tich phat
sinh loai gene matK dbi véi Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840 cho

99

thdy cay dugc v& theo ty 18, v6i chidu dai nhanh
dugc do bang sb lugng thay thé trén mdi vi tri.
Phan tich nay bao gdm 12 trinh ty matK trong
GenBank va mau Anoectochilus roxburghii
(Wall.) Wall. ex Lindl. 1840. T4t ca cac vi tri co
khoang tréng va dit liéu bi thiéu déu bi loai bo.
Trong Hinh 2, 13 loai thudéc chi Anoectochilus
duoc nhom lai thanh hai nhanh, nhanh chinh
thir hai dwgc chia thanh nhiéu phan nhom véi
hé sé boostrap tir 33-99%, trong do
Anoectochilus roxburghii  (Wall.) Wall. ex
Lindl. 1840 va A. burmannicus.

—61|: Ancectochilus pingbianensis MK451793.1
73 Ancectochilus chapaensis MVW589500.1

33 _|: Ancectochilus burmannicus NC 066958.1
93 Ancectochilus Matk

Ancectochilus roxburghii EU817409.1

98 a5

Ancectochilus hainanensis MK451792.1
Ancectochilus zhejiangensis NC 054353.1
Anocectochilus koshunensis EUT97512.1
Ancectochilus formosanus NC061756.1
Anoectochilus emeiensis NC033895.1

Anoectochilus sikkimensis MW020694.1

Ancectochilus baotingensis MVW020665.1

Anoectochilus elatus KUG87098.1

Hinh 2. Phén tich phét sinh chung loai phan tr xay dung dya trén trinh tu doan gene matK.
Thu duge 13 trinh ty matK trong d6 c6 mau Anoectochilus roxburghii (Wall.) Wall. ex Lindl. 1840
va 12 trinh tw matK thugc chi Anoectochilus trén GenBank. Cay duoc vé theo ty 1€, v&i chidu dai nhanh dugc do
bang sb luong thay thé trén mai vi tri. Cac vi tri codon duoc bao gdm 14 thtr 1 + thir 2 + thir 3 + Khong mé hoa.
Tt ca cac vi tri ¢6 khoang tréng va dir lidu bi thiéu déu bi loai bo (tuy chon xo6a hoan toan).
Gi4 tri bootstrap nim phia trén cac nut ciia nhanh. Céc chit in hoa va sé trong ngodc 1a mi sé Accession
cta loai Anoectochilus duoc cong bé trén GenBank.
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Pic diém barcode ITS cua loai
Anoectochilus roxburghii  (Wall.) Wall. ex
Lindl. 1840.

Két qua so sanh trinh ty ITS phan lap dwoc
(Anoectochilus ITS) bing BLAST cho thdy miu
nghién ctru thudc chi Anoectochilus, téng diém
dao dong tir 604 dén 660, Query cover tir 92

dén 98% va Per. Identity tir 92,05 dén 98,39%,
su twrong ddng cao nhat v6i loai A. roxburghii
v6i mid s6 MK451732.1 trén GenBank
(Bang 4). Két qua nay khac vi matK 1a do,
trinh tuy Anoectochilus _ITS phan 1ap duoc cod
kich thuéc chénh 1éch khong 16n so voi cac loai
d3 cong bd trén GenBank.

Bang 4. Két qua BLAST trinh ty viing ITS cac loai thugc chi Anoectochilus

STT Tén loai Ma s6 Téng diém | Query cover (%) |Per. identity (%)

1 Anoectochilus _ITS

2 Anoectochilus roxburghii MK451732.1 660 98 98,39
3 | Anoectochilus hainanensis | OP787946.1 651 98 97,61
4 | Anoectochilus burmannicus | MW?721051.1 651 98 98,37
5 | Anoectochilus pingbianensis| MK451731.1 649 98 97,85
6 Anoectochilus chapaensis | MW721056.1 645 98 98,09
7 Anoectochilus formosanus GQ328777.1 645 98 97,84
8 Anoectochilus sikkimensis | MW721078.1 640 98 97,82
9 | Anoectochilus medogenesis | MW721065.1 640 98 97,82
10 Anoectochilus calcareus MW?721055.1 640 98 97,82
11 | Anoectochilus baotingenesis| MW721046.1 640 98 97,82
12 Anoectochilus setaceus MT872105.1 636 98 97,81
13 | Anoectochilus nandanensis | MW721069.1 634 98 97,55
14 | Anoectochilus malipoensis | MW721063.1 634 98 97,55
15 Anoectochilus elatus MW721057.1 634 98 97,55
16 |Anoectochilus zhejiangenesis| MT872106.1 630 98 97,53
17 | Anoectochilus albolineatus | MW721044.1 623 98 98,03
18 | Anoectochilus koshunensis | KT334331.1 604 97 96,68
19 |Goodyera schlechtendaliana| MG730133.1 640 92 92,05

Mbi quan hé di truyén gitra cac loai thuoc
chi Anoectochilus duogc xac dinh dua trén trinh
tu ving ITS bang phan mém MEGAX. Ma tran
khoang céach theo cap vé trinh ty ving ITS cua
Anoectochilus roxburghii (Wall.) Wall. ex
Lindl. 1840 va 17 loai Anoectochilus cung cay
phat sinh loai cua chung da dugc xay dung
bang cach sir dung MEGA X va phuong phap
Neighbor-Joining (nhu trong Hinh 3). Két qua

dd xac nhan rang hé sb chénh léch gitra cac
vung ITS caa Anoectochilus roxburghii (Wall.)
Wall. ex Lindl. 1840 va 17 loai Anoectochilus
khac dao dong tir 0,00 dén 0,466 (Bang 5). Két
qua chi ra rang vung ITS caa Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840 nam
cung nhanh véi  Anoectochilus roxburghii
(MK451732.1).


https://www.ncbi.nlm.nih.gov/nucleotide/MK451732.1?report=genbank&log$=nuclalign&blast_rank=3&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MK451732.1?report=genbank&log$=nuclalign&blast_rank=3&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/OP787946.1?report=genbank&log$=nuclalign&blast_rank=5&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721051.1?report=genbank&log$=nuclalign&blast_rank=8&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MK451731.1?report=genbank&log$=nuclalign&blast_rank=9&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721056.1?report=genbank&log$=nuclalign&blast_rank=10&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/GQ328777.1?report=genbank&log$=nuclalign&blast_rank=11&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721078.1?report=genbank&log$=nuclalign&blast_rank=61&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721065.1?report=genbank&log$=nuclalign&blast_rank=63&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721055.1?report=genbank&log$=nuclalign&blast_rank=64&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721046.1?report=genbank&log$=nuclalign&blast_rank=66&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MT872105.1?report=genbank&log$=nuclalign&blast_rank=70&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721069.1?report=genbank&log$=nuclalign&blast_rank=74&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721063.1?report=genbank&log$=nuclalign&blast_rank=78&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721057.1?report=genbank&log$=nuclalign&blast_rank=79&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MT872106.1?report=genbank&log$=nuclalign&blast_rank=82&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MW721044.1?report=genbank&log$=nuclalign&blast_rank=93&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/KT334331.1?report=genbank&log$=nuclalign&blast_rank=100&RID=2A3XU2UW013
https://www.ncbi.nlm.nih.gov/nucleotide/MG730133.1?report=genbank&log$=nuclalign&blast_rank=15&RID=2A3XU2UW013
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Béng 5. Bang ma tran khoang cach di truyén dua trén cac trinh tu ving TS

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 16 18

1 0,007 | 0,006 | 0006 | 0,003 | 0,006 | 0,007 | 0006 | 0007 | 0007 | 0005 | 0,006 | 0,007 | 0004 | 0006 | 0003 | 0,006 | 5025
2 0,011 0,003 | 0,007 | 0006 | 0003 | 0,000 | 0,003 | 0,000 | 0003 | 0000 ( 0003 | 0,004 | 0,007 | 0003 | 0006 | 0003 | 5019
3 0,008 | 0,003 0,007 | 0,004 | 0,00 | 0,003 | 0000 | 0,003 | 0,004 | 0003 | 0000 | 0003 | 0006 | 0,000 | 0,004 | 0,000 | 5019
4 0,008 | 0014 | 0,011 0,004 | 0,007 | 0,007 | 0,007 | 0,007 | 0008 | 0,008 | 0,007 | 0,007 | 0,003 | 0,007 | 0,004 | 0,007 | 5020
5 0,003 | 0,008 | 0,006 | 0,006 0,004 | 0,006 [ 0,004 | 0,006 | 0,006 [ 0,006 [ 0,004 | 0,006 | 0,003 [ 0,004 [ 0,000 | 0,004 | 5021
6 0,008 | 0,003 [ 0,000 | 0011 [ 0,005 0,003 | 0,000 | 0003 | 0004 | 0,003 | 0,000 | 0003 | 0006 | 0000 | 0004 | 0,000 | 5019
7 0,011 | 0,000 | 0,003 | 0,014 | 0,008 | 0,003 0,003 | 0,000 | 0,003 | 0000 | 0003 [ 0,004 | 0,007 | 0003 | 0006 | 0003 | 5019
8 0,008 | 0,003 | 0000 [ 0011 | 0,006 | 0,000 | 0,003 0,003 | 0,004 | 0,003 | 0,000 | 0003 | 0006 | 0,000 | 0,004 | 0,000 | 5019
9 0,011 | 0,000 | 0003 | 0014 | 0,008 | 0,003 | 0,000 | 0,003 0,003 | 0,000 [ 0003 | 0,004 | 0,007 | 0,003 | 0006 | 0003 | 5019
10 | 0,014 | 0,003 | 0,006 | 0,017 | 0011 | 0,006 | 0,003 | 0,006 | 0,003 0,003 | 0,004 | 0,005 | 0,007 | 0,004 | 0,006 | 0004 | 5035
11 | 0,008 | 0,000 | 0003 | 0014 | 0,008 | 0003 | 0,000 | 0,003 | 0,000 | 0,003 0,003 | 0,004 | 0007 | 0003 | 0006 | 0,003 | 5649
12 | 0,008 | 0,003 | 0000 | 0011 | 0,005 | 0,000 | 0,003 | 0,000 | 0,003 | 0006 | 0,003 0,003 | 0,006 | 0,000 | 0,004 | 0,000 | 5019
13 | 0,011 | 0,005 | 0,003 | 0014 | 0,008 | 0003 | 0,005 | 0003 | 0005 | 0008 | 0006 | 0,003 0,006 | 0,003 | 0,006 | 0,003 | 5024
14 | 0,005 | 0011 | 0,008 | 0003 | 0,003 | 0008 | 0011 | 0008 | 0011 | 0014 | 0011 | 0,008 | 0,011 0,006 | 0,003 | 0,006 | 5019
15 | 0,008 | 0,003 | 0,000 | 0011 | 0,006 | 0000 | 0,003 | 0,000 | 0003 | 0006 | 0003 | 0,000 [ 0,003 | 0,008 0,004 | 0,000 | 5019
16 | 0,003 | 0,008 | 0,006 | 0006 | 0000 [ 0006 | 0,008 | 0006 | 0008 | 0011 | 0008 | 0,006 | 0,008 | 0,003 | 0,006 0,004 | 5,021
17 | 0,008 | 0,003 | 0000 | 0011 | 0,006 | 0,000 | 0,003 | 0,000 | 0,003 | 0006 | 0003 | 0,000 | 0,003 | 0,008 | 0,000 | 0,006 5,019
18 | 0438 | 0451 | 0451 | 0432 | 0432 | 0451 | 0451 | 0451 | 0451 | 0466 | 0463 | 0451 | 0457 | 0423 | 0451 | 0432 | 0451

Chii thich s6 viét tat: 1- Anoectochilus-1TS; 2- Anoectochilus zhejiangenesis; 3- Anoectochilus sikkimensis;
4- Anoectochilus setaceus; 5- Anoectochilus roxburghii; 6- Anoectochilus pingbianensis; 7- Anoectochilus
nandanensis; 8- Anoectochilus medogenesis; 9- Anoectochilus malipoensis; 10- Anoectochilus koshunensis;
11-Anoectochilus hainanensis; 12- Anoectochilus formosanus; 13- Anoectochilus elatus; 14- Anoectochilus
chapaensis; 15-Anoectochilus calcareus; 16- Anoectochilus burmannicus; 17- Anoectochilus baotingenesis;
18- Anoectochilus albolineatus.

Nguoc lai voi trinh tg matK, by dir li€u
ving ITS c6 gia tri bootstrap thap hon (Hinh 3).
Chi Anoectochilus duoc tach thanh hai nhanh
chinh. Nhanh chinh th hai tiép tuc chia thanh
hai nhanh thir cAp va nhanh thtr cap thir hai chia
thanh nhiéu nhanh va phan nhanh. Trong do,
trinh tg ITS phan 1ap dugc cung nhom véi
A. roxburghii véi ma s6 MK451732.1 trén
GenBank, giéng véi két qua BLAST. Vi vay,
trong truong hop ma vach giita cac loai thudc
chi Anoectochilus va dé xac dinh loai

A. roxburghii, trinh ty ITS 1a ung cir vién ma
vach tét hon matK.

btc va cong sy [19] da phén tich kich
thude hiéu chinh cua viung gene ITS1, ITS2
(393 bp va 477 bp) bang MEGA 6.0. Két qua
cho thiy ving bao tén cua trinh tu ITS1 Ia
365/393, ITS 2 1a 438/477 vi tri. Ving bién dbi
cua ITS1 c6 1 vi tri nucleotide khac biét cua 1
loai so voi cac loai khac va 25 vi tri khac biét tur
2 loai tro 1én so voi cac loai con lai. Ving bién
ddi cua 1TS2 co 6 vi tri khac biét cua 1 loai so


https://www.ncbi.nlm.nih.gov/nucleotide/MK451732.1?report=genbank&log$=nuclalign&blast_rank=3&RID=2A3XU2UW013
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v6i cac loai khac va 29 vi tri co su khac biét tir danh gia mbi quan hé di truyén va xac dinh hai
2 loai tré 1én so voi cac loai con lai. Nhom tac loai Anoectochilus roxburhii, Anoectochilus
gia dé xuat dung vung gene ITS1 va ITS2 dé formosanus [19].

Anoectochilus chapaensis MWT21056 1
Ancectochilus albolineatus MW7T21044 1
Ancectochilus setaceus MT872105.1
Anoectochilus burmannicus MW721051.1
Anocectochilus roxburghii MK451732.1
Ancectochilus ITS
[7 Anoectochilus hainanensis OPT87946 1
Ancectochilus nandanensis MW721065 1
Ancectochilus malipoensis MW721063.1
37 Anoectochilus zhejiangensis MTE7T2106 1
63 Ancectochilus koshunensis KT334331.1
Anoectochilus pingbianensis MK451731.1
Ancectochilus formosanus GQ328777.1
Ancectochilus siklimensis MWT21078.1
Anoectochilus medogensis MW721065.1
— Anoectochilus elatus MWT21057 1
27— Anoectochilus baotingensis MW721046.1
Ancectochilus calcareus MW721055.1

&0
34

Hinh 3. Phén tich phat sinh loai phén tir cia ving ITS. 18 trinh tw ITS d4 thu dugc bao gdm mau Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840 va 17 trinh ty ITS trén GenBank. Cay dugc v& theo ty 1&, v6i chiéu dai
nhanh dugc do béng ) luong thay thé trén mdi vi tri. Cac vi tri codon dugc bao gém latha 1 +tha 2 +the 3 +
Khéng ma héa. Tét ca cac vi tri co khoang tréng va dit lidu bi thiéu déu bi loai bo (tiiy chon x6a hoan toan). Gia
tri bootstrap ndm phia trén cac nut ciia nhanh. Cac chir in hoa va sb trong ngodc 1a ma sb Accession cua loai
Anoectochilus duoc cong bd trén GenBank.

3.3. Sir dung két hop matK va ITS dinh logi tinh twong ddéng cho phan tich. Cay phat sinh
Anoectochilus  roxburghii  (Wall.) Wall. ex gene dugc thiét 1ap dua trén su két hop trinh tir
Lindl. 1840 matK va ITS (matK/ITS). Mau Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840 duoc
phan bd trong mot nhanh véi Anoectochilus
roxburghii véi gia tri bootstrap la 22%
(Hinh 4).

Trong sb cac loai thudc chi Anoectochilus,
mot s6 loai ¢o ca trinh ty gene matK va ving
ITS duoc tim thiy trén GenBank. Trong d6, 11
loai cé trinh tu cta ca 2 barcode nay dam bao

90 Ancectochilus sikkimensis
JE Anoectochilus baotingensis
2 Anoectochilus koshunensis

Ancectochilus zhejiangensis

37

45

Anoectochilus formosanus

Ancectochilus hainanensis

Ancectochilus burmannicus

pu Anoectochilus chapaensis
ﬁE Anoectochilus roxburghii
22 Anoectochilus MatK v ITS

— Anoectochilus pingbianensis
18— Anoectochilus elatus

Hinh 4. Céy phat sinh loai lan Kim tuyén duoc xay dung trén sy két hop trinh tu doan gene matK
vai vung ITS (matK/ITS). Gia tri Bootstrap nam phia trén cac ntit cia nhanh.



10 P. T. T. Nhan / VNU Journal of Science: Natural Sciences and Technology, Vol. 42, No. 2 (2026) 1-11

Cung véi cach tiép can nay, Thu va cong su
da st dung trinh ty vang ITS va doan gene
rpoC1 d dinh danh loai Anoectochilus thu thap
& Thuan Chau, Son La. Chiéu dai lan luot Ia
666 bp va 628 bp. Két qua BLAST xéac dinh
mau  Anoectochilus LKT-SL la  loai
Anoectochilus setaceus. Khoang cach di truyén
giita mau nay va cac loai trén GenBank dua trén
trinh ty ITS va rpoC1 1a thap, & mirc 0,2% [18].
Trong nghién ctru cia Buac va céng su [19],
chin ma vach DNA matK, rbcL, rpoB1, rpoB2,
rpoC1, rpoC2, ITS, ITS1 va ITS2 da duogc su
dung dé phan tich di truyén. Dua trén trinh ty
ITS1 va ITS2, ciy phat sinh duoc xdy dung dé
thé hién mdi quan hé va sy phan biét giita cac
loai thudc chi Anoectochilus va Lusidia. Trong
khi d6, Thé va cong su [20] dd ching minh
rang rbcL va matK c6 hidu qua khac nhau trong
dinh loai lan Kim tuyén. Ma vach rbcL dang tin
cay hon ma vach matK hodc su két hop cuia ca
hai gene nay c6 ¥ nghia phan loai phan tur.

4. Két luan

V6i nhitng dit liéu thu dugc, barcode matK
va ITS duoc st dung dé nhan dién chi
Anoectochilus. Barcode ITS ¢6 thé dugc xem la
ung cir vién trong dinh loai loai Anoectochilus
roxburghii (Wall.) Wall. ex Lindl. 1840. Hai
barcode nay 14 cong cu hiru hiéu hd trg phuong
phap hinh thai giai phau hoc so sanh trong viéc
xéc dinh loai va sip xép lai hé thong phan loai.
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