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SU DUNG MA VACH DNA PE PINH LOAI LOAI MAN MAN VANG

(Cleome viscosa L.) O VIET NAM

Nguyén Thi Thu Nga“, S§ Danh Thuong, Cao Thi Phwong Thio

TOM TAT

Truong Dai hoc Su pham — DH Thai Nguyén

Céc loai thyc vat thudong dugc dinh danh dya vao cac ddc diém hinh thai ciia co quan sinh dudng
va co quan sinh san nho vao ban mé ta gde cua loai, mau type chuin va khoa dinh loai. Tuy nhién
trong nhidu trudong hop, mau vat thu duoc khong du cac dic diém hinh thai dé phan loai, bi hu
hong mot s6 bo phén hoac bi cit nhé. Do vay, viéc dinh loai chinh xac té€n khoa hoc cua loai gap
rit nhidu kho khan, thim chi 1a khong thé. Trong nhimg truong hop nay, md vach DNA da giup
giai quyét van dé trén vi trinh tw DNA dé& dang thu nhan dugc tir mot mau I nho. Trong bai bao
nay, chiing t6i trinh bay két qua sir dung trinh tu gen matK dé dinh loai miu cdy Man man vang

thu thap tai tinh Thai Nguyén.

Tw khéa: DNA barcoding, gen matK, giam dinh loai, md vach, Man man vang.

DAT VAN BE

C6 nhiéu phuong phép nghién ctru khac nhau
trong phan loai va xac dinh loai ¢ dong vét va
thuc vat. Hau hét cac phuong phap nay déu
dya trén nguyén tic: nhing loai chung ngudn
gbc co nhimg dic diém gidng nhau, cac loai
cang gan nhau thi dic diém giéng nhau cang
nhiéu. Sy giéng nhau c6 thé vé dic diém hinh
thai ngoai, giai phiu, sinh Iy sinh hoa, phéi
sinh hoc. Pdi véi thuc vat, cac loai duoc nhan
biét dua vao hinh thai cua ré, than, 14, hoa,
qua, hat,...co uu diém d& quan sat tryc tiép
bing tryc quan nhung chi dwa vao théng ké
phan tich mot hoac nhiéu tinh trang dugc thé
hién ra bén ngoai nén hiéu qua thip. Piéu nay
that sy gap nhidu khé khan khi cac miu vat
can giam dinh khéng con nguyén ven, thiéu
cac dic diém hinh thai quan trong. Do vy,
viéc dinh danh dua trén phuong phap hinh
thai so sanh va kinh nghiém dan gian s€ dugc
hd tro chinh xac hon néu st dung céc ky thuat
sinh hoc phan t hién dai [1], [2].

Cac phuong phap phén loai hoc phan tir va
xac dinh loai 1a huéng nghién ciu dugc phat
trién manh trén thé gidi hién nay, dugc xay
dung dya trén viéc nhén biét thanh phﬁn va
cAu tric cua cac gen dic hitu cua cac taxon
sinh vat. Hién nay, cac k¥ thuat dya trén phan
tich DNA 1a phuong phdp c6 hi€u qua cao
trong viéc dinh loai va giam dinh loai [2].

* Tel: 0976.71 4982, Email: nguyenthunga-ksinh@dhspt.edu.vn

Phan loai hoc phan tir cé thé dua trén su
nghién ctru cac gen trong hé gen nhan, hé gen
clia cac bao quan nhu ty thé, luc lap hodc cac
san pham ciia gen nhu protein, enzyme. Mdi
loai gen, san pham cua gen lai phi hop véi
ting d6i twong va muc dich nghién ciru khac
nhau. Do d6, viéc lya chon gen nao, loai
protein nao c6 y nghia 16n dbi véi sy thanh
cong ciia mdi hudng nghién ciu [4], [5], [6].
Gén day, viéc st dung cac DNA ma vach
(DNA barcode) dé dinh danh loai dang duoc
cic nha khoa hoc trén thé gidi tap trung
nghién ciru va c¢6 nhimg dong gop dang ké
trong viéc phan loai loai. P& nhan dang gen
hay danh gia mirc do tién hod loai thi cac
nhom gen chinh thuong dugc st dung la gen
ribosome rRNA, gen ty thé, va gen luc lap
(thuc vat) [7].

Ky thuat DNA barcode (DNA ma vach) dya
vao viéc st dung mot khu vuc DNA (400 -
800 bp) nhu 1a mot ti€u chuédn dé nhan dang
cac loai mot cach nhanh chong va chinh xac.
Phuong phap nay vo cung c6 y nghia trong
truong hop cic mau vat sinh hoc can giam
dinh loai da dugc qua xir 1y, ché bién nhu cac
dang ché pham thubc hay thyc phdm di ché
bién,... [6], [8].

DNA barcode khong thé thay thé cac phuong
phép phén loai truyén théng, nhung né 1a cong
cu hitu ich dé tao ra thong tin vé don vi phéan
loai chua biét. Hién nay trén thé gidi, ky thuat

147



Nguyén Thi Thu Nga va Ptg

Tap chi KHOA HOC & CONG NGHE

164(04): 147 - 152

nay dang duoc sir dung chii yéu boi cac nha
phéan loai hoc va nhiéu nha khoa hoc & cac linh
vuc khac nhu khao cb hoc, cong nghiép sinh
hoc, ché bién thuc pham, ... [5], [7], [8].

Cung véi su phat trién cua thi truong thao duoc,
sur gid mao cac nguyén lidu thude thao duoc tré
thanh van dé toan cau [6], [7]. Viéc nhan biét
cac nguyén liéu thao dugc st dung phuong
phép mi vach DNA c6 thé bao vé nguoi ding
tranh khoi tac dung doc hai cua cac loai thude
gia mao, dic biét trong nhiéu trudng hop c6 thé
nguy hiém dén tinh mang [6].

Trong s6 cac gen luc lap, matK 1a mot trong
nhitng gen tién hoa nhanh nhit, co kich thugc
khoang 1550 bp va md hdéa cho enzyme
maturase lién quan dén qué trinh loai bo cac
intron loai 2 trong qua trinh phién ma RNA.
Do matK tién hoa nhanh va c6 mat hau hét
trong thuc vat nén da dugc st dung nhu mét
chi thi trong nghién ciru mdi quan hé gitra cac
loai va phat sinh loai ¢ thyc vat. CBOL da thtr
nghiém matK trén gan 550 loai thuc vat va
théiy réng 90% mau thuc vat hat kin dé dang
khuéch dai trinh tu béng cach sit dung mét
cap mdi don va dé nghi st dung matK 1a mot
trong nhiing locus barcode chuan cho thyc vat
[31, [81, [9].

Trong bai bao niy, ching toi trinh bay két
qua st dung trinh ty gen matK dé dinh loai
mau Man man Vang thu thap tai xa Linh Son,
huyén Dong Hy, tinh Thai Nguyén.

Vit liéu va phuong phap nghién ciru

Vit liéu nghién ciru

Mau 14 non ciia loai Man man vang duogc thu
thap tai xa Linh Son, huyén Dong Hy, tinh
Thai Nguyén. Mau sau khi dugc ldy cho vao
tai bong miét v6i luong silicagel vira du dé
hat 4m va bao quan miu. Ki hiéu miu s
dung trong nghién ctru 1a KSTN27.

Hoéa chit

Céc hoa chit sir dung trong nghién ctru duoc
dat tir cac hang uy tin dam bao vé chat luong
va d0 tin cdy nhu Qiagen, Fermentas,
Sigma,...

Thiét bi sir dung trong nghién civu

Céc thiét bi chinh dugc st dung trong nghién
ctru gdm: Can dién tir Satorius (Thuy S¥), bé
on nhiét, may do quang phd, may do pH, may
li tam, may PCR, may giai trinh tu.

Cip méi sir dung trong nghién ciru

Cap moi duoc st dung dé nhan ban doan gen
dich 1a gen matK, trinh ty va thong tin vé cap
moi dugc the hién ¢ bang 1.

Phwong phap nghién ciru

Téch chiét DNA tong s6

Miu Man man vang dugc tach chiét DNA
tong so bang kit DNeasy® Plant Mini Kit cua
hang Qiagen.

Kiém tra san pham DNA sau tach chiét

DNA tong s0 sau khi tach chiét dugc dién di
trén gel agarose 0,8%, trong dém TBE 1X, &
hiéu dién thé 90 V véi marker 1 kb. Nong do va
do tinh sach ciia DNA tong s6 duoc kiém tra
qua phuong phap do mat d0 quang pho hap
phud budc song 260 va 280 nm. Mdi mau do ba
lan va gia trj trung binh cua ba lan do duoc lay
lam két qua cudi cung. Do tinh sach cia mau
thé hién qua thong sb A260/280 (A260/280=1,6
—2,0 duoc coi la mau tinh sach).

Phirong phdp nhan gen bang ky thudt PCR

Phan tng PCR dugc thyc hién trén may PCR
9700. Thanh phan phan ung PCR bao gom:
master mix (2X) — 7,5 pl, mdi xudi (10
pmol/ul) - 0,5 ul, mdi nguge (10 pmol/ul) -
0,5 pl, DNA khuén (10 ng/ul)- 0,5 ul, H,O - 6
ul. Tong thé tich phan tmg 14 15 pl.

Bang 1. Cip moi sir dung trong nghién ciru

Tén moi Trinh ty mdi Nhiét dp Kich thuwée dy
gan moi kiéndoan gen matK
matK-F 5°- CGATCTATTCATTCAATATTTC-3’
matK-R 5- TCTAGCACACGAAAGTCGAAGT-3’ 60 °C 800 bp
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Chu trinh nhiét cua phan trmg PCR nhéan gen
matK: 98 °C/2 phut; lap lai 35 chu ki véi
(98°C/10 giay, 60°C/15 gidy, 68°C/60 gidy);
72°C/10 phut va gitr ¢ 4°C.

Trinh ty nucleotide ciia doan gen matK duoc
xac dinh bang may gidi trinh ty ABI PRISM®
3100 Avant Genetic Analyzer, st dung bd Kit
BigDye® Terminator v3.1 Cycle Sequencing
véi cap moi dic hiéu. Trinh tu gen dugc phéan
tich, so sanh va xay dung cdy phat sinh chung
loai biang cac chuong trinh Bioedit va
DNAstar.

Két qua nghién ciru va thio luin

Két qud tich chiét DNA tong sé va khuéch
dai doan gen nghién ciru b&ng ky thudt PCR
Tir ngudn mau cdy Man man vang thu thap
dugc, ching t6i da tach chiét thanh cong
DNA. Két qua thi nghiém dugc thé hién trén
hinh 1.

Hinh 1. Két qud dién di DNA tong sé

ciia mau Man man vang nghién ciru
Sau khi tach chiét DNA, chung t6i kiém tra
chat luong san phém tach chiét bé“mg phuong
phap dién di va do quang phd hip phu. Két
qua sau khi dién di trén gel agarose 0,8%

10 20 30 40

50

(hinh1) cho thiy, DNA thu duoc sau khi tach
¢ chét luong t6t, DNA khong bi dut giy,
bing sang rd. Quang phd hép phu OD
A260/280 cia miu KSTN27 dat 1,89. Nhu
vay mau DNA thu dugc dam bao do tinh sach
cho cac nghién ciru tiép theo.

Chung t6i d khuéch dai thanh cong doan gen
nghién ctiu voi cap moi matK-F; matK-R,
nhiét do bat cip mdi dac hiéu & 60°C. Hinh
anh dién di san phém PCR dugc trinh bay trén
hinh 2. Két qua khuéch dai doan genvoi cap
moi matK-F; matK-R cho théy, trén hinh anh
dién di chi xudt hién mot bang san pham véi
kich thudc tinh toan nhu dy doan (khoang
hon 800 bp).

Hinh 2. Anh d‘iép di san ph(fm PCR nhdn doan
gen matK ciua mau KSTN27 trén gel agarose 1%,
M: marker 1kb
Gidi trinh tw doan gen thu dwgc tir phdn

wng PCR

San pham thu duoc tir phan tng khuéch dai
duogc ching toi gii doc trinh t truc tiép. Két
quéa giai trinh ty trinh bay trong hinh 3. Két
qua giai trinh ty cho théy, doan gen matK
phan 1ap dugc tir mau KSTN27 c6 chiéu dai
852 nucleotide.

20 50 100

€0 70
B B I I I L I I L e i [P e [y R [y P

TGGAAATCTTGGT TCAAACCCTACGT TACCGGGTAAAAGATGCCTCTTCTTTGCAT TTATTGCGGT TCTGTCTCTACGAGTATTGTAATTGGAAGAATTT 100

180 170 180 130 200

I 1 | | I | | | | | | | 1 | | 1 | | I
TTATATTCAAAAAAANTCAATTTGGAATCCAAGAT TTTTTTTGTTCT TATATAAT TATCATGTATGTGAATACGAATCCATCTTATTTTTTCTACGCAAG 200

260 270 280 230 200

CAGTCTTTTCATTTACGATCGATATCTTCTGGAGTCCT TTTTGAGCGAATTTTTTTCTATGCAAAAATAGAACATCTTGTAAAAGTCTTTGTTAATAATT 300

z80 270 3z0 230 400

| 1 | 1 I | I | | 1 | | | | | 1 | | I
TTCAGGACATCCTGGGGT TGCTCAAGGATCCT TTCATACAT TATGT TAGATATCACGGAARATGCATTCTGGCAGCAAAGGATACGCCCCTTCTAATGAA 400

<10 4z0 <30 <10 4s0 <50 <70 4s0 <30 s00
D L I T T I L e [ B L Lo ey ]
TAAATGGAAATATTACT TTGTTAATTTATGGCAATGGCAT TTTTCCGTGTGOT TTCAATCGCAARAGGTCAATATAAATCAATTATCTAAAGATAATTTA 500

s10 s20 s30 s40 ss0 ss0 570 sa0 s30 s00

BT e L It L I I e B B L e i e e e |

GACTTTCTGGGCTATCT TTCAAGT TTGCGATTTAATCCTTTAGTGGTACCTAGTCAAATGCTAGAAAACT CATATCTAATAGATAATGTTAGARAGAAAT 600
s10 €20 530 s40 €50 &80 s70 €80 &30 700

| | | | | | | 1 | [ 1
TCGATACAAAAATTCCAATTTGT TCTATTAT TGGATCAT TGGCTAAAGAGAAATTTTGTAATGTAT TAGGGCATCCCATTAGTAAATCGACCTGGACGGA 700

RSTN27

110 1z0 1z0 140 150
RSTN27

210 2z0 230 240 250
RSTN27

s10 220 530 s40 250
RSTN27
RSTN27
RSTN27
RSTN27
KSTN27

al0 820 a30 840 8s0

e I L L e B e D T oy Py

KSTN27 AAATATATACTTCGACTTTCTTGTCTTAAAACTTTGGCTCGTAAACACAAAG 852

Hinh 3. Két qua gidi trinh tw gen matK mdau KSTN27
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So sdnh trinh tw gen thu dwoc tic mdu KSTN27 véi cdc trinh tw gen matK trén ngin hang gen
thé gidi (Genbank)

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
KSTN27

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
KSTN27

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
KSTN27

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
KSTN27

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
KSTN27

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
Cleome
KSTN27

Cleome
Cleome
Cleome
Cleome
Cleome
Cleome

breyeri
cleomoides
droserifolia voucher
fimbriata
microaustralica
quinquenervia
tetrandra

uncifera

usambarica

viscosa voucher

breyeri
cleomoides
droserifolia voucher
fimbriata
microaustralica
quinquenervia
tetrandra

uncifera

usambarica

viscosa voucher

breyeri
cleomoides
droserifolia voucher
fimbriata
microaustralica
quinquenervia
tetrandra

uncifera

usambarica

viscosa voucher

breyeri
cleomoides
droserifolia voucher
fimbriata
microaustralica
quinquenervia
tetrandra

uncifera

usambarica

viscosa voucher

breyeri
cleomoides
droserifolia voucher
fimbriata
microaustralica
quinquenervia
tetrandra

uncifera

usambarica

viscosa voucher

breyeri
cleomoides
droserifolia voucher
fimbriata
microaustralica
quinquenervia
tetrandra

uncifera

usambarica

viscosa voucher

breyeri
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el
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c.
AA: ATCCCATTAGTAAATCGACCTGGACG

......... Gt

Hinh 4. Két qua so sanh trinh tir gen matK cia mau KSTN27 véi 10 trinh t trén Genbank

Nham két luan chinh xac trinh ty gen thu gen qudc té. Qua quan sat trén hinh phén tich,
duoc thudéc nhom gen matK (trén cung dbi trinh ty thu dugc tir mau KSTN27¢6 it sy sai
tuong nghién ctru thudc chi Man man), chiing khac nhit (gin giii nhdt) v6i trinh ty gen
toi tién hanh so sanh véi céc trinh tu da duge matK tr mau Cleome viscosa voucher trén
cong bd trén ngan hang gen qudc té. Str dung Genbank. Su sai khac chi quan sat thiy tai vi
phan mém Bioedit dé xur 1y, ching t6i thu tri nucleotide 852, tai ddy mau KSTN27 la
duoc két qua trinh bay trong hinh 4. nucleotide loai G, trinh tu tr mau Cleome
Két qua phan tich va so sanh cho thdy, trinh viscosa voucher 1é,nucleotide loai A Bi?eu
tw thu dugc trong nghién ctu ¢6 do twong Ny phi hop voi ket qua so sanh bang phan
dong cao véi cac trinh tu gen matK thude chi mém blast trén Genbank v6i do twong dong la
Man man di dugc cong bd trén ngan hang 99% gilra 2 trinh ty nay. Qua két qua thu
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tr mau KSTN27 1a trinh tw gen matK, dwa
trén cac nghién ctru da cong bd, chi Man man
da duoc dinh loai béng chi thi barcode nay.

So sanh trinh ty DNA vung gen matK cua
mau nghién ctru (KSTN27) clng vé6i 10 trinh
tu DNA vung gen matK cua cac loai thudc chi
Cleome di dugc cong bd trén GenBank bang
phan mém Bioedit cho thdy, chiéu dai doan
gen matK gitra cac loai dao dong tur 800 dén
1500 bp, GC trong vung nay dao dong trong
khoang tir 31,57% dén 32,16%, c6 4 diém sai
khac giita mau nghién ctru véi cac lodi dem
so sanh, chiém 0,47% trén toan bo trinh tu.
Tai day xay ra cac bién doi nhu thay thé mot
hoac mot vai nucleotide. Vung tr nucleotide
10 dén 100; 140 dén 1180; 723 dén 838 trén
trinh ty gen mau KSTN27 14 cac ving bao thi

cao, v6i su bién doi rat it trong trinh ty & tat
ca cac loai, diéu nay ciing pht hop véi cac
nghién ciru trude do6 [3], [6], [7].

Xay dung cdy phat sinh chiing loai

Duya trén bang két qua phan tich vé mdi quan
hé di truyén va cay chung loai phat sinh cho
thidy, mau nghién cru KSTN27 nim clng
nhanh gin hon véi Cleome uncifera va
Cleome viscosa, nam xa hon mot chut véi
nhanh Cleome cleomoides, Cleome tetrandra
va Cleome microaustralica, va nam tach biét
voi cac nhanh con lai. Didu nay phu hop véi
két qua phan tich tinh da dang trong trinh ty
ving gen matK. Sy twong ddng vé di truyén
trong trinh ty nucleotide dat cao nhét 1a
99,8% giita mau KSTN27 va trinh tu clia mau
Cleome viscosa voucher.

Cleome microaustralica.seq
Cleome tetrandra.seq
Cleome cleomoides.seq
Cleome viscosa voucher.seq

Cleome uncifera.seq

KSTN27.seq

,7 Cleome droserifolia voucher.se

Cleome fimbriata.se
I— q

Cleome quinquenervia.seq

Cleome breyeri.seq

3.1

Cleome usam barica.seq

2

Nucleotide Subsfitutions (x100)

0

Hinh 5. Cdy phdt sinh chiing loai xdy dung bang phan mém DNAStar

KET LUAN

1. P khuéch dai thanh cong ving gen matK
ciia miu KSTN27. Két qua phan tich sy da
hinh viing gen matK & mau KSTN27 c6 kich
thudc 852 nucleotide.

2. Tir két qua so sanh va phan tich trinh tu
DNA ving gen matK co thé tam xac dinh
mau nghién ctru (KSTN27) thudc loai Cleome
viscosa.

3. Pa xay dung cay phat sinh ching loai dya
trén phan mém DNAStar trén khung doc gen
matK va xac dinh mau nghién ctru thudc loai
Cleome viscosa.

Loi cam on: Nghién ctru nay dugc tai trg boi
Quy Phat trién Khoa hoc va Cong nghé Quéc
gia (NAFOSTED) trong dé tai mi s 106-
NN.03-2015.20.
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USING matKDNA BARCODES TO IDENTIFY Cleome viscosa L. IN VIETNAM

Nguyen Thi Thu Nga®, Sy Danh Thuong, Cao Thi Phuong Thao

University of Education — TNU

Plants are usually identified based on morphological characteristics of vegetative and reproductive
organs by original description, type and key. However, in many cases, collected specimens have
not enough morphological characteristics, are damaged or chopped into several parts, so they
cannot be identified. Therefore, the exact identification of the scientific names encountered many
difficulties, even impossible. In these cases, the DNA barcoding has helped to solve problems
because DNA sequences can be acquired easily from a small leaf sample. In this paper, we present
results using the gene sequence matKto to identify sample of Cleome viscosa collected in Thai

Nguyen province.

Keywords: barcodes, Cleome viscosa, DNA barcoding, matK genes, species identification.
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