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Many polyscias species are herbal plants belonging to the Polycias genus
which are valuable in traditional medicine. Active ingredients in leaves and
roots of Policias plant includes saponins, vitamins and amino acid that are
essential compounds in herb medicine. Although these species have been
studied and used for many years, studies on genetic diversity are limited.
Nowadays, with the development of barcoding DNA technology, the genetic
diversity of plants has begun to be studied at the molecular level instead of
based on morphological characteristics. The study was conducted with five
samples including P. fruticosa, P. scutellaria, P. serrata Balf, P. filicifolia, P.
balfouriana. In this research, we performed amplification, sequencing and
analysis of ITS and MatK regions to identify the marker DNA regions for
these species. The results showed the ITS and MatK sequences of these five
species had high similarities with polyscias sequences on the Gene Bank. In
addition, the ITS region has many DNA polymorphisms in sequence. The
distinguished by ITS sequence is more clear than the MatK sequence in terms
of genetic distance between species of the Polyscias genus and the Araliaceae
family. These results provide the DNA barcoding sequences to contribute to
the research on evaluation, taxonomy and gene conservation in medicinal
plants of the Policias genus.
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Doc trinh ty

binh lang la cly thao dugc thuoc chi Polyscias, ¢ gia tri, dugc sir dung
trong y hoc ¢b truyén. Hoat chat & l& va ré caa cy dinh ling 14 saponin,
vitamin va axit amin. Cy thudc nay da dugc nghién ciu tng dung, nhung
nhiing nghién ctu vé da dang di truyén thi con han ché. Khi cong nghé chi
thi DNA phat trién, sy da dang di truyén cua thuc vét duoc nghién ctu & cap
d6 phan tir két hop didc diém hinh théi. Trong nghién ciu ndy, hai viing gen
ITS va matK duoc khuéch dai, giai trinh ty va phan tich nham dinh danh va
tim hiéu cac viing DNA chi thi. Nghién ctu tién hanh véi 5 mau dinh ling,
gom Dinh lang 14 nho (P. fruticosa), Pinh ling 14 dia P. scutellaria, Dinh
lang 14 rang P. serrata Balf, Dinh lang 14 to P. filicifolia, Dinh lang 14 tron P.
balfouriana. Két qua cho thiy, doan ITS va matK cia cc mau c6 sy tuong
ddng cao véi nhirng loai thugc chi Polyscias trén NCBI. Bén canh do, trinh
tw ITS c6 nhiéu da hinh va c6 su phan biét rd rang vé khoang céch di truyén
gitra cAc loai trong chi Polyscias va ciing ho Araliaceae hon. Nhing két qua
nay cung cap dir lisu DNA chi thi gép phan cho nhiing nghién citu vé danh
gia, phan loai va bao ton gen & cac loai cay thudc thude chi Dinh ling.
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1. Gigi thiéu

Céc cay thudc Pinh lang thudc chi Polyscias, phé bién & mot sé nude Chau Phi, Dong Nam A
va cac dao nhiét d6i cia khu vuc Thai Binh Dwong, duoc str dung 1am thao duoc trong y hoc ¢6
truyén. L4 Polyscias ¢6 chtra tim saponin thuong duge ding dé bd sung, chéng viém, chdng doc
va hd tro hé tiéu hoa [1]. Phan ré bao gdbm saponin tuong tw nhu nhan sam, vitamin B1, B2, B6,
vitamin C va 20 loai axit amin thiét yéu gop phan quan trong lam thudc loi tiéu, giam dau nhu
dau than kinh hogc diéu tri bénh thap khép [2], [3] Nhiéu nam tro lai day, viéc s dung cac loai
cay trong Chi nay cung véi cac loai nhén sdm dé lam thyc pham chuc ning dang tré nén pho
bién. Mac du, chiét Xuat cua loai thdo moc nay da dugc st dung va thir nghiém trong nhiéu nam,
nhung chi c6 mét s6 it nghién ciru vé phan tich tinh da dang di truyén. Do vay viéc hiéu day du
vé da dang di truyén va quan thé cua Polyscias 12 rat can thiét trong viéc bao ton va quan Iy cac
loai nay.

Véi sy phat trién nhanh chdng caa cong nghé chi thi DNA, su da dang di truyén cuaa thuc vat
bat dau duoc nghién ciru ¢ cip do phan tir thay vi theo cac céach truyén thong dia trén cac dic
diém hinh théi. Tur d6, xac dinh duoc cac ma vach DNA hd trg phan loai duoc chinh xéc céc loai
Dinh ling déng vai trd quan trong trong viéc bao ton, khai thac va sir dung ngudn gen. M vach
DNA [a mét cong cu sinh hoc hién dai dé xac dinh loai chinh xac, nhanh chong va gilp xay dung
lai phat sinh loai, nhirmg vang dugc chon lam ma vach bat budc phai pho bién va co su bién doi
trinh tu thich hop dé phan biét gitra cac loai [4]. Do cd nhiéu loai rit gibng nhau vé dac diém hinh
thai nén rat kho phan loai va xac dinh loai dwa vao hinh théi, vi vdy ma vach DNA 1a phuong
phap hiru ich dé nhan dang. Trén thé gisi, viéc két hop dit liéu tir chi thi nhan (ITS) va chi thi luc
lap (trnL-trnF), Plunkett va céc cong su (2004) di xac nhan méi quan hé phat sinh loai gitra
Polyscias va ho hang gan tir lvu vuc Tay An Do Duong [5]. Nam 2012, Liu va céng su nghién
ctru ndm ving DNA: matK, rbcL, psbA-trnH, ycf5 trong hé gen luc lap va ITS2 ciia rDNA dé xac
dinh céc loai trong ho Araliaceae, nghién ctu chi ra rang 1TS2 [a mot ma vach manh mé dé xac
thuc Araliaceae [6]. Mic du c6 nhidu tng dung ma vach DNA trong ho Araliaceae va chi
Polyscias trén thé gigi nhung cac nghién cuu vé linh vuc ndy ¢ Viét Nam chwa nhiéu. Hau hét
cac nghién ctru déu tap trung vao chiét xuat va danh gia ham lugng axit oleanolic [2], [7] hoac
nudi cay mo ¢ cdy dinh lang 14 nho [3]. Nhiing nam gan day, méi co mot s6 nghién ctiu vé trinh
tu chi thi rbcL cua chi Pinh ling nhung chi ¢c6 mot s loai nhat dinh [8], [9] cho thay viéc sir
dung chi thi ma vach chua phong phu va da dang.

Trong nghién ctu nay, ching t6i thu thap nam miu Pinh ling Viét Nam gom Dinh lang 14
nho, Pinh lang 14 dia, Pinh lang 14 rang, Pinh lang 14 to, Pinh lang 14 tron, tir d6 phan tich va
danh gia hai chi thi viing ITS va viing gen matK cua céac loai nay. Cac két qua trong nghién cau
nay s& gop phan déng gop vao cac dir liu chi thi ma vach cua chi Polyscias n6i riéng va cua cac
cay thudc ¢ Viét Nam no6i chung, dong thoi cai thién chat luong nhan dang, danh gia va phan loai
cac loai nay.

2. Vat li¢u va phuwong phap
2.1. Vat ligu

Cé4c miu Pinh ling gdm Dinh ling 14 nho (LN), Dinh ling 14 dia (LD), Dinh ling 1a ring
(LR), Dinh lang 14 to (LTo), Dinh lang 14 tron (LT) thu thap tai Vuon thuc vat - Hoc vién Nong
nghiép Viét Nam. Cac mau thu thap duoc trinh bay ¢ Hinh 1.
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Dinh lang la nho DPinh lang 14 to Dinh lang 14 rang
(Polyscias fruticosa -LN) (Polyscias filicifolia -LTo) (Polyscias serrata Balf - LR)

Dinh lang 14 tron DPinh lang dia
(Polyscias balfouriana -LT) (Polyscias scutellaria -LD)
Hinh 1. Cac mdu Pinh ling trong nghién ciru

2.2. Tach chiét DNA téng sé, khuéch dai va xdc dinh trinh te viing gen ITS va matK

DNA tdng sb tir 05 mau duoc tach chiét bang phuong phéap sir dung CTAB [10]. Cac cap moi
dic hiéu duoc thiét ké dya trén thong tin vé trinh tu gen ITS va matK trén Genbank (Bang 1).

Phan tng khuéch dai cac doan gen ITS va matK duoc ti wu sir dung diéu kién nhu sau: 25 pl
tong thé tich bao gém 1l ciia 20 mM DNA tng s6; 1pl cia 10 pM mdi mdi; 12,5 ul DreamTaq
master mix (2X); 10,5 pl H20. Chu trinh nhiét nhu sau: 1 chu ky bién tinh 95°C/3 phut; 35 chu
ky (95°C/30 gidy; 58°C/30 gidy; 72°C/45 gidy) va budc tong hop cudi cling 72°C/5 phat. San
phdm PCR duoc kiém tra trén gel agarose 0,8%, sau d6 duoc tinh sach boi by hda chat GeneJET
Gel Extraction Kit (Ha&ng Thermo Scientific, My). Trinh tu cac doan DNA dugc xac dinh truc
tiép tir san pham PCR trén hé thong ABI 3500 Genetic Analyzer theo nguyén ly cua Sanger, véi
b6 kit BigDye®Terminator v 3.1 Cycle Sequencing (Hang Applied Biosystems, My).

Bang 1. Thong tin cgp mai sir dung trong nghién cizu

Tén moi Trinh tw méi (5°-3°) Kich thwéc sin pham PCR du kién (bp)

ITS.F  ACGAATTCATGGTCCGGTGAAGTGTTCG 2500
ITS R TAGAATTCCCCGGTTCGCTCGCCGTTAC P

matk_F ACCGTACTTTTATGTTTACGAGC

matKk R TCCATCTRGAAATMTTRGTTCA 850bp

2.3. Phan tich két qud

Ving trinh ty ITS va matK duoc xir Iy va phan tich bang phan mém BioEdit, trong d6 ¢6 so
sanh vai cac trinh tu tuong (g cua cac loai cung chi va cung ho vai céac loai Pinh lang da duoc
cong bé trén GenBank (Bang 2). Khoang cach giita cac trinh tu khi so sanh theo cip nucleotide
duoc xac dinh str dung phan mém MEGAX [11]. Cay phét sinh chang loai duoc xay dung theo
phuong phap Maximum-Likelihood véi gia tri boostrap 1a 1000. Thdng tin v& trinh ty ITS va
matK cua céc loai nay liét ké & Bang 2.

Bang 2. Thong tin loai va trinh tw gen duwrgc sir dung trong nghién cizu

M3 s6 truy cap GenBank

Tén loai ITS matK

Polyscias fruticosa (Pinh lang 14 nho) KX768327.1 KX768333.1
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Polyscias balfouriana (Pinh lang 14 tron) - KX783763.1
Polyscias serata Balf (Dinh lang 14 rang) - -
Polyscias scutellaria (Pinh lang 14 dia) AF229716.1 -
Polyscias filicifolia (Pinh lang 14 to) - -
Polyscias murrayi GQ267594.1 KM894838.1
Polyscias elegans AF229698.1 KM894550.1
Polyscias fulva AF229699.1 JX517735.1
Polyscias guilfoylei GQ267591.1 -
Polyscias sambucifolia AF229713.1 -
Polyscias floccosa - 0OL538005.1
Polyscias boivinii - 0OL538004.1
Griselinia carlomunozii (nhém ngoai ITS) AJ536579.1 -
Centella asiatica (hnhém ngoai matK) - MN886299.1

3. Két qua va thao luan
3.1. Két qud tach DNA téng sé va khuéch dai gen

San pham DNA tng sb sau khi tach chiét va tinh ché duoc kiém tra bang dién di trén gel
agarose nong do 0,8%. Sau khi dién di, cdc mau DNA thu duoc cd chét lugng tot, trén giéng dién
di chi xuat hién mét biang DNA c6 trong lwong phan tir cao, sic nét, dam bao chét luong cho cac
budc nghién ciu tiép theo. Két qua dién di san pham PCR trén gel agarose 0,8% cho thay da xuat
hién bang DNA vdi kich thudc khoang 800 bp ung véi gen matK cia 5 loai Pinh lang nghién
cau (Hinh 2B) va 750 bp tng vai vang ITS cua 4 loai Dinh lang nghién ctu (Hinh 2C). Cac san
phdm PCR nay duoc tinh sach sir dung cho phan tng xé4c dinh trinh tu gen.

LN LD LR LT LTe

LN LD LR LT LTo MK

250 bp

B C
Hinh 2. Két qud dien di DNA tong so (A) va san pham PCR nhan gen matK (B), vung ITS (C) trén gel agarose
Chu thich: LN: mdu Pinh ldng ld nhé, LD: Mau Dinh lang la dia, LR: mau Dinh lang la rang, LT: mau
Pinh lang ld tron, LTo: mdu Pinh lang ld to, MK: Marker 1kb

3.2. Két qud phan tich trinh tw

Két qua giai trinh tu cho thay ving ITS va gen matK c6 kich thuéc lan luot 2 630bp va
710bp. Trén GenBank, trinh tu gen matK cua loai Dinh lang 14 nho ¢6 ma so KX768333.1 va ITS
véi ma s6 KX768327.1, khi BLAST trinh tu mau Pinh ling 14 nho nghién ciru cho thay d6 tuong
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dong véi trinh tu trén NCBI 1a 100% ddi véi matK va do tuong dong cia ITS 14 98,85% voi 6
diém da hinh trén do dai 630bp duoc so sanh. Trong trudng hop cua Dinh ling 14 tron, d6 twong
dong cua trinh ty matK ciing 1a 100% véi ma sé KX783763.1; tuy nhién ¢ loai nay chua c6 ma s6
trinh ty ITS nén chua khao sat dugc do twong dong khi BLAST. V6i mau Pinh ling 1a ring ciing
hoan toan chua c6 trinh ty doan matK va ITS trén GenBank, tuwong tu nhu vay véi mau Dinh ling
14 to. MAu Pinh ling 14 dia c6 d6 twong dong trinh tu ITS trén d6 dai 630bp duoc so sanh voi
trinh tw ma s6 AF229716.1 cia loai nay trén NCBI 12 96,46%, c6 23 diém da hinh.

Két qua so sanh trinh tu ITS giita ca&c mau thu thap va cac loai cing chi Pinh ling cho thay,
hau hét cac diém da hinh déu nam & vang khong ma hda ITS1 va ITS2; cac ving ma héa co tinh
bao thi cao hon, chi ¢ mot vai da hinh cé thé, chang han da hinh ctia Dinh lang 14 nhé, Dinh
lang 14 dia, Pinh ling 14 ring va Pinh ling 14 tron 1a chén TGCA vij tri 36-39; thay thé C > T vi
tri94; A>Tvitri121;G>Avitri 125 A>Cvitri 133; A>Gvitri157;C>Tvitri 168; T
> Cvi tri 413; A > G vi tri 473, v.v. Ddi véi riéng Dinh lang 14 nho vi tri 49/105/150 la C/T/T
con cac loai khac la T/C/C. Ngugc lai, trinh ty matK c6 tinh bao thu cao, do vay khi so sanh 5
loai trong nghién ctru khéng ghi nhan su da hinh trong trinh tu nay. Khi so véi cac loai cung chi,
da thé hién 1 s6 da hinh dic trung cho 1 vai loai trong chi, nhu vi tri 256 mot s6 loai 1a T, trong
khi s khac Ia G, vi tri 353 cAc loai l& nho, 14 to, 14 dia , 14 rang, 14 tron 1a T s6 khéc 1a C va vi tri
633 cac loai 14 nho, 14 to, 14 dia, 14 rang, 14 tron 1a T s6 khac 1a A. Ngoai ra, c6 mot s6 da hinh
mang tinh cé thé trén toan bo doan trinh ty 710 nucleotide da phan tich.

Tur két qua so sanh trinh tu, khoang cach tién hoa gitra c4&c mau trong nghién ctu nay dugc
tinh bang phuong phap p-distance. Di véi chi thi ITS (Bang 3A), ¢6 su phan hoa ve khodng
cach di truyén gitra cac loai, ngoai trir Dinh lang 14 dia va Dinh lang 14 tron. S liéu cho thiy mau
Dbinh lang 14 rang c6 quan hé gan hon véi 2 mau Pinh lang 14 dia va Dinh lang 14 tron, khoang
cach chi 1a 0,00332. Trong khi d6, mau Pinh ling 14 nho c6 khoang cach tién hda Ion hon, 1an
lugt 14 0,01493, 0,01493 va 0,01824 (twong tng Vvoi Dinh lang 14 dia, Pinh lang 14 tron va Dinh
lang 14 rang). Nguoc lai véi sy phan hoa trong khoang cach dya trén ITS, vung gen matK (Bang
3B) cho thay tinh bao thu rat cao khi khong co su khéc biét nao gitra noi bo cac loai quan tim. Dé
¢6 dugc céi nhin rong hon vé kha nang phan loai cua céc chi thi nay d6i véi chi Polyscias, chiing
t6i tiép tuc so sanh khoang cach di truyén gitra cic mau nghién ctu va cac trinh ty cing chi da
thu thap tir GenBank.

Bang 3. Khodng céch di truyén giiza cAc mau Pinh ling nghién ciru dya trén
viing ITS (A) va gen matK (B) bang phan mém MEGAX

A) ITS B) matK
LN LD LT LR LN LD LR LT LTo
LN LN
D 0,01493 LD 0
LT  0,01493 0 LR 0 0
LR  0,01824 0,00332 0,00332 LT 0 0 0
LTo 0 0 0 0

O chi thi ITS, khoang céch di truyén c6 su bién dong 16n gitra cac loai trong chi Dinh ling
(Bang 4A). Cac mau Dinh ling 14 dia, Dinh ling 1a ring va Dinh ling 14 tron c6 quan hé gan giii
nhat voi loai P. scutellaria (0,003-0,005), tiép theo d6 l1a P. guilfoylei (0,011-0,015) va P.
fruticosa (0,016-0,019). Vi mau Dinh ling 14 nho, quan hé di truyén dya trén khoang cach cua
mau nay gan giii hon ca véi P. guilfoylei (0,005), tlep theo la P. fruticosa (0,01161) va P.
scutellaria (0,01858). Khoang cach di truyén cua cdc mau nghién ciu véi nhitng lodi con lai
tuong déi l6n, khoang 0,05; 0,07; 0,09 va 0,1 lan luot véi P. murrayi, P. elegans, P. sambucifolia
va P. fulva. Diéu nay goi y réng chi thi ITS kha pht hop dé danh gia quan hé di truyén giira cac
loai trong chi Polyscias.

Khéc vai ving ITS, ¢ gen matK do khdng cé sy khac biét vé trinh ty ¢ cac mau thu thap nén
khoang cach ddi véi cac trinh ty GenBank cua cac mau nay khong c6 su khéc biét (Bang 4B).

http://jst.tnu.edu.vn 322 Email: jst@tnu.edu.vn


http://jst.tnu.edu.vn/
mailto:jst@tnu.edu.vn

TNU Journal of Science and Technology 227(05): 318 - 325

Trinh ty gen matK c6 d¢ bao thu cao, diéu nay thé hién ¢ khoang céch di truyén thap hon han khi
so sanh véi chi thi ving nhan, ciing nhu mét s6 loai khéng ghi nhan sy da hinh nao (P. fruticosa
va P. balfouriana). Déi véi cac loai con lai, khoang céach di truyén duoc ghi nhan tir khoang 0,01-
0,02 cho théy ti I¢ da hinh twong d6i thap. Do vay, kho dé st dung chi thi matK mot cach doc 1ap
khi so sanh méi quan hé gitra cac loai trong chi Polyscias, tuy nhién c6 thé st dung két hop chi
thi matK vai chi thi khac nhu ITS trong nghién ctu nay.
Bang 4. Khoang céch di truyén giiza cac mau nghién citu va mét sé loai trong chi Pinh lang
dira trén vang gen ITS (A) va gen matK (B) bang phan mém MEGAX

A) ITS
Madu thu thap
Mdu so sanh LD LN LR LT

Polyscias scutellaria 0,00338 0,01858 0,00507 0,00338

Polyscias guilfoylei 0,01167 0,00500 0,01500 0,01167

Polyscias fruticosa 0,01658 0,01161 0,01990 0,01658

Polyscias murrayi 0,05193 0,05695 0,05528 0,05193

Polyscias elegans 0,07023 0,06856 0,07358 0,07023

Polyscias sambucifolia 0,08784 0,09291 0,09122 0,08784

Polyscias fulva 0,09278 0,09966 0,09107 0,09278

Griselinia carlomunozii 0,13043 0,13233 0,13233 0,12898

B) matK
Mau thu thgp

MaU so sanh LD LN LR LT LTo
Polyscias fruticosa 0,00000 0,00000 0,00000 0,00000 0,00000
Polyscias balfouriana 0,00000 0,00000 0,00000 0,00000 0,00000
Polyscias boivinii 0,01020 0,01020 0,01020 0,01020 0,01020
Polyscias fulva 0,01166 0,01166 0,01166 0,01166 0,01166
Polyscias floccosa 0,01166 0,01166 0,01166 0,01166 0,01166
Polyscias murrayi 0,01458 0,01458 0,01458 0,01458 0,01458
Polyscias elegans 0,01895 0,01895 0,01895 0,01895 0,01895
Centella asiatica 0,06706 0,06706 0,06706 0,06706 0,06706

Cay phat sinh chung loai va méi quan hé phét sinh loai dya trén so sanh véi cac trinh tu thudc
chi Pinh ling trén Genbank (Hinh 3) cho thay, nhitng trinh ty nghién ciru da phan nhanh giira céc
loai cuing chi so vai loai khac chi. Nhiing trinh ty loai Dinh ling nghién ctru déu nam trong cling
1 nhém, thé hién méi quan hé chat ch& cua chiing. Nhu vay, ¢ thé thay rang 2 chi thi nay va dac
biét chi thi ITS kha rd rang trong viéc phan loai c4c loai cung chi. Ngoai ra, viéc st dung dong
thoi 2 chi thi dé phan loai loai s& mang lai d6 tin ciy cao hon.

LD LN

Polyscias scutellaria LT1

r LN LTo

Polyscias fruticosa

@ _|— Polyscias frulicosa
53/ Polyscias guilfoylei Polyscias balfouriana

Polyscias floccosa
Polyscias murrayi

Polyscias fulva
- IFMH sambucifoia
]

Polyscias elegans

Polyscias boivinii
Polyscias fulva
Polyscias murrayi

Polyscias elegans

Griselinia carlomunozi

Centella asiatica

A B
Hinh 3. Biéu dé hinh cay vé méi quan hé phdt sinh lodi dwroc xay dung bang phicong phap Maximum
likelihood dia vao vung ITS (A) va gen matK (B)
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Nhu vay, cdy phan loai dya trén chi thi ITS da phan biét rat tot cac loai chi Pinh ling voi cac
loai khac. Vi tinh thuan tién khi tng dung do c6 kich thuéc ngén va dé dang nhan 1én bang phan
rng PCR nén cac vung ITS dugc sir dung rong réi trong phan tich hé thong tién hoa va phan loai
& ca nam, thuc vat mot 14 mam hay hai 1a mam [12]-[14]. Két qua nay cho thay da sir dung chi thi
ITS kha phu hop trong viéc danh gia chung vi chi thi nay dwoc cho la rat hiéu qua trong viéc
danh gia mdi quan hé phét sinh giira cac loai trong cac nghién ciru vé ma vach phan tir & thuc vt
chang han nhu céc loai tam bop (Physalis) ho Ca (Solanacea) [15]. Hay chi thi ITS ciing d4 ding
dé phan biét rat rd loai S&m Ngoc Linh véi Sam Vil Diép va sdm khéc [16]. Hon thé, toan bo
ving ITS va 5,8S con ¢ thé dung phan loai ciing nhu xay dung cay tién hoa va phat sinh loai khi
s6 lwong mau du 16n khoang trén 100 mau, chi thi matK ciing duoc sir dung hét stc hiéu qua
trong nghién ctru nay [17].

Dén nay, céc chi thi DNA van duoc str dung rat higu qua trong viée xac dinh cac loai thyc vat,
nhom lan (Orchids) gan day ciing dwoc danh gia véi 5 chi thi ITS, ITS2, matK, rbcl, trnH-psbA
trong nghién ctru cua Raskoti va cong su (2021). Nghién ctru da str dung 431 trinh tu phén tich va
tich hop cting véi trén 6000 trinh tu tir co sé dit lidu, cho thay ITS van hiéu qua nhat, hoic su két
hop gitra ITS va matK ciing cho do chinh xac cang cao [18]. Su két hop chi thi DNA ¢ béo tam la
rat quan trong vi nhom thuc vat nay c6 rat nhiéu loai khac nhau nhung dic diém hinh thai nhan
dang rat kho vi rat nho va giéng nhau. Nghién ciu cua Al-Dakhil va cong sy (2021) da nhan
dang céc loai béo tim phé bién & Ara Saudi gom L. punctata, L. perpusilla, S. polyryiza, L.
gibba, L. minor, L. punctate Saudi va dugc xac dinh véi cac chi thi luc lap la trnH-psbA, matK va
atpF-atpH [19]. Nhu vay, nhiing chi thi DNA barcode van giit nguyén tam quan trong trong
nghién ciru da dang di truyén va cung song hanh véi nhitg phuong phép truyén thdng va hién
dai khac.

4. Két luan

Hai vuing trinh ty ITS va matK cia cac loai dinh ling gdm Dinh ling 14 nho, Pinh ling 14 to,
Dinh lang 14 tron, Pinh lang 14 rang va Dinh lang 14 dia da dugc nhan dac hiéu va dugc phan tich
trén d6 dai 630bp va 710bp. Trong do, trinh ty ITS lan dau tién dugc xac dinh ¢ Pinh ling 14
tron, 1a ring va 1a to; trinh ty matK lan dau tién dugc xac dinh ¢ Pinh ling 14 ring va 14 to. Ca hai
trinh tu déu c¢6 cac diém da hinh, tuy nhién qua phan tich cho thay trinh tu ITS c6 tinh da hinh
cao hon gitra cAc mau nghién ctu, cac thdng s vé khoang cach di truyén ciing duoc tinh toan
giita c4&c mau cho thay su phan biét giira cac loai voi chi thi ITS 1 rang hon matK,

Loi cam on
Cong trinh dugc hoan thanh dudi su hd tro kinh phi tir dé tai cap co s¢ caa Vién Nghién ciu
hé gen.
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