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TOM TAT

Lan Hoang thao (Dendrobium) 1a mot chi 16n trong ho Phong lan. Nhiéu loai trong chi
lan nay c6 gia tri kinh té cao do vé dep hodc tinh dugc liéu. Tuy nhién, viéc phan loai cac loai
duva trén dic diém hinh thai thuong khé khan do ¢6 nhiéu diém twong ddng giira cac loai.
Trong nghién clru nay, ma vach DNA duya trén ving dém sao chép ndi (ITS-based DNA
barcode) duoc sir dung dé phan tich ciu tric di truyén ctia 10 mau lan Hoang thao dugc thu
thap tir cac khu vuc khac nhau. Két qua cho thiy co sy da dang di truyén trong vang ITS cua
10 mAu lan. Dya vao phan tich theo mé hinh Kimura 2- parameter, khoang cach di truyén gitra
cic mau lan dao dong tir 0,00 dén 1,14. Qua dinh danh bang BLAST, trong 10 mau lan c6
mot mau thudc loai Dendrobium catenatum, mot mau thudc loai Dendrobium aphyllum va
tam mau con lai duogc xac dinh thudc loai Dendrobium anosmum. Nhu vdy, ma vach DNA
duya trén vung ITS c6 trién vong 16n trong viéc nhan dang va phan loai cling nhu cung cap
thong tin vé mdi quan hé di truyén giita cac loai lan trong chi Hoang thao.

Tur khéa: Pa dang di truyén, Dendrobium, ITS, m4 vach DNA, chi thi phan tu.

1. MO PAU

Chi lan Hoang thao Dendrobium la mot chi 16n trong ho Phong lan (Orchldaceae) bao
gdm khoang 800-1400 loai [1]. O Viét Nam c¢6 hon 100 loai lan Hoang thdo véi gia tri ve trang
tri va dugc liéu khac nhau. Viéc phan loai chinh xac & cap do loai la cong viéc quan trong dé
bao ton, sir dung bén vitng ngudn tai nguyén thuc vat va danh gia quy gen cia chi thyc vat nay
1a nhiém vu quan trong, cap bach mang tinh khoa hoc va thuc tién cao. Thong thuong, cac loai
lan dugc phén biét vai nhau thong qua than, 14 va hoa trén cay trudng thanh. Tuy nhién, phuong
phap nay thuong bi tac dong bai cac yéu td ngoai canh, giai doan phét trién cua cay. Cac dac
diém hinh théi cua nhiéu cy trong chi Hoang thao rit gidng nhau trong giai doan chua co
hoa [2]. Bé phan biét cay thdng qua hinh théi chinh xé&c thi mot yéu cau tién quyét la cay phai
¢ giai doan phat trién hoan chinh diéu nay lam ton thoi gian kha nhiéu, hon nita cac ket qua
hau nhu déu dya vao cam tinh ciia ngudi danh gia nén c6 thé gay ra sai léch két qua cudi cung.
Do d6, rat khé va tham chi khéng thé phan biét cac loai nay bang cach sir dung phan loai hinh
thai hoc. Vi vay, viéc phat trién mot phuong phéap chinh xac va khong phiic tap dé xac thuc
céc loai lan trong chi Hoang thao la cap thiét.

M4 vach DNA 1a cdng cu hién duoc sir dung nhiéu dé phan biét cac lodi cd quan hé ho
hang gan. Ma vach DNA 12 ky thuat dé xéac thuc sinh vat dua trén mot doan DNA ngan, trong
do6, vang noi phién ma & DNA ribosome (Internal transcribed spacer/ITS) c6 do bao ton trong
loai, tuy nhién c6 su bién dong cao & murc do trén lodi, ngoai ra day 1a ving d& khuéch dai v6i
mot lwong DNA nho. Do d6, ma vach ITS da dugc xem la viing 1y tuong dé xac thuc céc loai
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thuc vat khac nhau. M4 vach nay da duoc st dung nhiéu trong viéc dinh danh céc loai lan &
nhiéu nude khac nhau nhu Trung Qu0c [2], Malaysia [3], Sri Lanka [4]. O nudc ta, vang ITS da
duoc sir dung dé nhan dién mau gidng lan truc khi nhan gidng bang phuong phap nudi cay
mo [5]. Vung nay sau do ciing dugc xac dinh phu hop hon cac viing DNA khac nhuu matkK,
rbcL, rpoB1, rpoB2, rpoC1 va rpoC2 trong phan biét cac loai mau lan kim tuyén [6], gan day
hon, ving ITS ciing duoc sir dung dé phan tich mdi quan hé di truyén gitra cac loai lan nhu Gia
hac, Long tu, Tram [7]. Trong nghién ctu ndy, su da dang di truyén caa 10 mau lan thudc chi
Hoang thao dugc thu thap & cac ving dia ly khac nhau da duoc phan tich bang cach sir dung
danh dau ma vach DNA duya trén ITS. Két qua thu duoc c6 thé cung cap thong tin khoa hoc cho
viéc phan loai, xac dinh, bao ton va phét trién céc loai lan thugc chi Hoang thao ¢ Viét Nam.

2. VAT LIEU VA PHUONG PHAP
2.1. Vatliéu
_ Thong qua lién h¢ véi cac dong nghiép, vién nghién ciru va truong dai hoc, tong cong 10
mau lan c6 dac diém dac trung thudc chi Hoang thao dugc thu thap tir cac dia diém khac nhau

va dugc trinh bay ¢ Bang 1. Sau khi thu thap, cac mau dugc bao quan o ta mét va sir dung cho
tach chiét DNA.

Bang 1. Danh sach cac mau lan sir dung trong nghién ciru

STT Noi thu nhan Ky hiéu mau
1 Trudng Pai hoc Cong nghiép Thyc pham Tp.HCM HF
2 Khu N6ng nghiép Cbng nghé cao Cu Chi cC
3 Ninh Thuan NT
4 Bu6n Mé Thuot BMT
5 | baklik DKL
6 Campuchia CPC
7 Gia Lai GL
8 Lam Ddng LD
9 Tay Nguyén TN
10 An Giang AG

2.2. Tach chiét DNA

DNA téng s6 dugc chiét xuét tir 14 caa cac mau lan theo quy trinh caa Doyle va Doyle [8].
Chat lugng DNA sau d6 duoc kiém tra bang phuong phap dién di trén gel agarose 1% trong
dung dich dém TAE Tris-Acetate-EDTA 1X va nhuém bang thuéc nhuom Gelred (Biotium,
M$). DNA duogc quan sat dudi tia cuc tim bang may doc gel Quantum-ST4 3000 (Montreal -
Biotech, Canada) d¢ kiém tra d¢ nguyén ven ciia DNA thu duoc. Nong do DNA sau d6 duoc
xac dinh bang may quang phd (Optima SP 3000 nano UV-VIS, Nhat Ban) ¢ buéc song 260
nm.

2.3. Phan @ng PCR va giai trinh tw DNA

Ving ITS duoc khuéch dai bang cach sir dung thanh phan cua phan ing PCR nhu sau:
7,5 uL 2X Mytaq Red Mix (Bioline, Anh), 20 ng DNA, 0,2 uM primer (ITS18S F &'
AGGAGAAGTCGAACAAG3'valTS26S R S'GTTTCTTTTCCTCCGCT 3'), vanuoc PCR
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cho thé tich cudi cung 13 15 pL. Biéu kién phan tng PCR nhu sau: bién tinh ban dau & 94 °C
trong 2 phit; sau d6 35 chu ky 30 gidy ¢ 94 °C, 30 gidy & 55 °C, 1 phit & 72 °C, va cudi cing
1a 5 phdt & 72 °C dé hoan thanh phan &ng. T4t ca cac phan g déu dugc thuc hién trong may
luan nhiét SureCycler 8800 (Agilent, M¥). Cac san pham PCR duoc dién di bang cach sir dung
gel agarose 1% va so sanh vai thang chuan 1kb (Bioline, UK) dé xac dinh kich thudc cia san
pham khuéch dai. Céc san pham khuéch dai PCR sau d6 duoc tinh sach bang cach sir dung
ISOLATE II PCR va Gel Kit (Bioline, UK) va sau d6 duoc thyc hién phan tng véi bo gidi
trinh ty BigDyeTM Terminator (Aplied Biosystems, M¥). Tiép theo, cac san pham duoc phan
tich tich trén may ABI 3100 (Aplied Biosystems, M§). Céc trinh ty DNA duoc kiém tra chat
luong bang phan mém FinchTV (Digital World Biology Products, M¥), chi ¢6 nhitng ving c6
chi s6 PHRED cao hon 20 méi duoc sir dung cho phan tich. Céc trinh tu sau d6 duoc duoc
cap nhat 18n ngan hang gen qudc té (GenBank) véi cac ma s6 ¢ Bang 2.

2.4. Phan tich sé ligu

Céc trinh tw DNA duoc str dung dé dinh danh loai bang cong cu BLAST theo chuong
trinh BLASTN (Trung tdm Théng tin Céng nghé Sinh hoc Qudc gia, My). Sau d6 cac trinh tyr
dugc so séanh thang hang bang phuong phap CLUSTAL trong phan mém MEGA 6.0. Cac kiéu
thay thé nucleotide ciing duoc xac dinh bang phan mém nay. Cay quan hé di truyén giira cac
trinh ty duoc xay dung dua trén 2 phuong phap bao gdm Neighbor-Joining va Maximum
Likelihood véi gid tri bootstrap 1000. Mtc db tin cay cua cay quan hé di truyén duoc danh gia
théng qua gia tri bootstrap nhu sau: tin cay cao (> 85%), tin ciy trung binh (70-85%), tin cay
yéu (50-69%) va tin cay kém (<50%) [9]. Bé udc tinh d6 nhan dién loai ciia phuong phap,
phuong phap cua Sikdar va cong su duoc sir dung, cu thé nhu sau: kha ning nhan dién loai
cao néu cac ca thé cu thé duoc nhom lai thanh mot nhanh don riéng bi¢t trong cay phat sinh
loi véi gia tri bootstrap cao. Nguoc lai, néu cac ca thé trong cting mot loai phan bé o nhiéu
nhanh khac nhau thi thi loai nay dwoc coi la khéng thé phan biét duoc [10].

3. KET QUA VA THAO LUAN
3.1. Két qua PCR va giai trinh tw DNA vang ITS

D3 ¢6 nhiéu nghién ciru danh gia thip vé kha nang thanh cong trong viéc st dung viing
ITS dé phan biét cac loai cay tréng do su kho khin trong khuéch dai ving DNA nay qua phan
rng PCR. Nam 2010, nhém nghién ctu tir Trung Quéc xac dinh hiéu qua caa PCR & ving ITS
thip hon cac viing psbA-trnH va ITS2 khi nghién ctu trén cac cay thuoc ho Rutaceae [11],
mét nghién ctiu khac ¢ chi Orinus thugc ho Poaceace ciing cho thay hiéu qua PCR cua ving
ITS thip hon cic ving matK va trnH-psbA [12]; tiép theo d6 nghién ctiu tir Australia ciing
cho rang kha ning thanh cong cua ving ITS 1a rat thap khi sir dung dé xac dinh cac loai co
xam lan & nude nay [13]. Tuy nhién, trong nghién ciru ndy, hiéu qua caa cac phan tng PCR 1a
dang tin cdy cho ving ITS véi cac phan tng PCR dat ty 1& thanh cong 100%, c4c san pham
khuéch dai rd rang va khdng c6 san pham phu (Hinh 1). Két qua nay pha hop véi cac nghién
clru trude day trén cay lan [6, 7, 14].
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Hinh 1. Két qua khuéch dai vang ITS cac mau lan Hoang thao (L: thang chuan 1000 bp).
3.2. Két qua dinh danh cac miu lan dwa vao ving ITS

Két qua giai trinh tu cho thay cac peak rd rang va cach déu nhau ching to két qua giai
trinh tu dang tin cay. Sau khi loai bo cac viing nhidu & hai dau trinh, c4c trinh tu nay duoc dua
Ién Genbank va c6 ma sb gen nhu ¢ Bang 2. Két qua dinh danh bang phuong phap BLAST
cho d6 twong ddng vé trinh tu cao tir 99,85 dén 100%. Pac biét trong 10 mau phan tich, mau
HF thu ¢ Truong Pai hoc Cong nghiép Thuc pham TP. H6 Chi Minh dugc xac dinh thudc loai
Dendrobium catenatum, mau CC thu thap tir Khu Néng nghiép Cong nghé cao Cua Chi dugc
xac dinh thuoc loai Dendrobium aphyllum hay con goi la lan Hac vi, Y ngoc lan, Thach hoc
khong 14, lan Hoang thao hac vi. Tam mau con lai thuc lodi Dendrobium anosmum hay con
c6 cac tén goi khac & nudce ta nhu Lan phi diép, Gia hac, Gia hac Hawaii [15]. Nghién cau
trude day trén 15 mau lan Hoang thao cé sir dung ving ITS di khang dinh tiém ning cua ving
gen nay trong viéc nhan dién loai lan Dendrobium anosmum [1]. Ngoai ra, nghién ciu cua
nhom tac gia DS Thi Gam va cong su ciing cho thay ving ITS ¢d kha ning cao nhat dé phan
biét nam loai lan kim tuyén bao gdm Anoectochilus lylei, Anoectochilus anamensis, Goodyera
hispida, Anoectochilus roxburghii va Ludisia discolor [16].

Bdng 2. Két qua dinh danh cac mau lan Hoang thao va sé hiéu cua céc trinh tu trong Gng

- o DodaitAnh | . Do twong | Ty I¢ bao phi
Ky hiéu | M& so trinh ty .tl.l' (bp) Két qua dinh danh dong BLAST | cuatrinh ty

(%) (%)
HF MW494995 733 Dendrobium catenatum 100 100
cC MW494996 724 Dendrobium aphyllum 99,41 100
NT MW494997 735 Dendrobium anosmum 100 99
BMT MW494998 728 Dendrobium anosmum 99,85 100
DKL MW494999 738 Dendrobium anosmum 99,85 100
CPC MW495000 734 Dendrobium anosmum 100 100
GL MW495001 785 Dendrobium anosmum 100 100
Lb MW495002 788 Dendrobium anosmum 99,85 100
TN MW495003 733 Dendrobium anosmum 99,85 100
AG MW495004 764 Dendrobium anosmum 100 100
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3.3. Phan tich méi quan hé di truyén 10 méu lan thugc chi Dedrobium dwa trén trinh tw ITS

Tiép theo do, cac su thay doi trong thanh phan nucleotide giita c4c trinh ty dugc tinh toan,
day 1a mot théng s6 quan trong c6 thé phan anh xu huéng tién hda cua cac trinh ty DNA. Trong
nghién ciru ndy, su thay thé cua céc nucleotide khac nhau trong cc ving phan tich dugce dénh
va két qua duoc trinh bay trong Bang 3. Nhin chung, su thay thé cuing kiéu base (transition) cao
hon sy thay thé khéc kiéu base (transversion) véi ty 1¢ lan luot 1a 14,83% va 5,09%.

Bang 3. Két qua phan tich céc kiéu thay thé cia cac nucleotide trong trinh ty ving ITS
ctia 10 mau lan (%)

A T C G
A - 5,09 5,09 14,83
T 5.09 - 14,83 5,09
C 5.09 14,83 - 5,09
G 14,83 5,09 5,09 -

Khoang cach di truyén gitra ca&c mau lan dya trén phan tich Kimura-2 (K2P) dwoc trinh
bay trong Bang 4. Khoang céch thap nhat la 0,000, trong khi cao nhat 1a 0,047. Khoang cach
di truyén bién dong manh cho thay méi quan hé di truyén kha phan tan trong cac mau nghién
cuu. Cac mau thu tur Dak Lik (DKL, BMT), Gia Lai (GL) va An Giang (AG) co su glong
nhau gan nhu tuyét dol vé trinh tu viing DNA nghién ctru. Diéu nay c6 thé do cac mau lan
nay c6 chung ngudn goc. Trong khi do, mau thu tir Truong Pai hoc Cong nghiép Thuc pham
TP. Hb Chi Minh (HF) va mau thu tir Ninh Thuan (NT) c6 su khéc biét 16n vé trinh ty ving
ITS véi bién dong tir 0,14 dén 1,14.

Bdng 4. Két qua danh gia su khac biét tién héa giira cac trinh tw cua 10 mau lan

dua vao phuong phap Kimura-2-parameter (K2P).

HF CC NT BMT BPKL CPC GL LD TN
HF
CC 015
NT 114 1,02
BMT 014 002 1,04
PKL 014 002 1,03 0,00
CPC 015 002 107 001 001
GL 014 002 104 000 000 001
LPb 015 003 105 001 001 002 001
TN 014 002 103 000 001 001 001 001
AG 014 002 104 000 000 001 000 001 001

_Dua trén két qua vé do khac biét thanh phan trong c4c trinh ty gen, cay phan nhém di
truyén duoc xay dung bang cach su dung MEGA 6.0 véi phuong phap Neighbor-Joining va

Maximum Likelihood, két qua phan nhoém dugc thé hién trong Hinh 2.
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Hinh 2. Cay phan nhom di truyén dwa vao trinh ty ITS caa 10 mau lan Hoang thao
bang phuong phap Neighbor-Joining (a) va Maximum Likelihood (b).

Ca hai phuong phép xay dung cay quan hé di truyén déu cho cau tric cay twong tw nhau,
trong d6 cac mau phan tich duoc chia thanh 2 nhém Ién. Mau NT tach biét riéng thanh mot
nhanh va chin mau con lai tap trung vao mot nhanh chinh, trong nhém nay cé hai nhom phu:
nhém phu thir nhat 1a mau HF, nhém phu thir hai bao gom tam mau con lai. Mac di ca hai
phuong phap phan tich déu duoc st dung pho bién trong phan tich phat sinh loai, NJ c6 thé dé
dang duogc thyuc hién trong thoi gian ngan biang may tinh ca nhan trong khi ML duoc coi la
phuong phép chuyén nghi¢p trong phan tich phat sinh loai, vi n c6 thé xem xét kha nang xay
ra ddng thoi cua tat ca cac su kién va tao ra cy, dugc hd trg & Xac suat cao hon so vai Cac
phuong phap khac [17]. Qua phén tich BLAST, mau NT dugc xac dinh thugc loai Dendrobium
anosmum nhung lai dugc tach thanh mot nhdm riéng & cay quan hé di truyén. Didu nay cé thé
do mau d4 trai qua nhiéu qua trinh dot bién va dugc tich lily qua nhiéu thé hé nén trinh tu gen
da thay d6i nhiéu so véi cac trinh ty ban dau [7].

4. KET LUAN

Céc két qua thu duoc trong nghién ctru nay chirng minh rang viéc sir dung méd vach DNA
dwa trén ving ITS c6 kha niang dé phan biét cac loai lan trong chi Hoang thao. Két qua nghién
clru ndy tao tién d& cho nhiing nghién cau tiép theo nhiam khai théc hiéu qua hon tiém nang
ctia cac loai ma vach DNA trong cdng tac nhan dién, bao ton va phét trién cac loi cay trong
quy ¢ nudc ta.
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ABSTRACT

CHARACTERIZATION OF ITS REGION FOR IDENTIFICATION
AND DETERMINATION OF GENETIC RELATIONSHIP
OF SOME SPECIES IN Dendrobium GENUS

Huynh Thi Truc Phuong, Ho Viet The*
Ho Chi Minh City University of Food Industry
*Email: thehv@hufi.edu.vn

Dendrobium is a large genus in the orchid family in which many species is highly
valueable due to their beauty or high medicinal properties. However, the species classification
is often difficult because there are many similarities between species. In this study, ITS-based
DNA barcode was used to analyze the genetic structure of 10 Dendrobium samples collected
from different regions. Results showed that there is genetic diversity of 10 orchid samples in
ITS region. Based on analysis by the Kimura 2- parameter model, the genetic distance between
orchid samples ranged from 0.00 to 1.14. Through identification by BLAST, in ten orchid
samples, one sample belongs to Dendrobium catenatum, one sample belongs to Dendrobium
aphyllum and the remaining eight samples are identified as Dendrobium anosmum. Thus, the
ITS region-based DNA barcoding holds great promise for identification and taxonomy as well
as providing information on the genetic relationships between orchids species in the
Dendrobium genus.

Keywords: Dendrobium spp., DNA barcode, diversity, ITS, molecular markers.
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