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UNG DUNG MOT SO PHAN MEM PHAN TiCH MA VACH DNA
PE PINH DANH CAY DUQC LIEU

Vii Thi Nhu Trang
Truong Dai hoc Y Dugc - PH Thai Nguyén

TOM TAT

Dinh danh cay dugc liéu bang ma vach DNA ngay cang pho bién do tinh chinh xac cao. B¢ dinh
danh duoc bang ma vach DNA, cac nha nghién ciru thudng sir dung cac phan mém may tinh gidp
phan tich, so sanh trinh tw DNA ciia mau nghién cuu véi cac trinh tu c6 san trén Genbank. Do dir
liéu trinh tu gen duoc cong b tang nhanh vé s6 lugng nén dé tién hanh phan tich hiéu qua céac dur
liéu nay, cac phan mém can phai dé st dung, c6 kha nang tinh toan nhanh, chinh xdc va cung cap
nhiéu phwong phép thong ké khac nhau. Trong nhém céc phan mém nay thi ba phan mém BLAST
trong NCBI, BioEdit v7.0.5.2, MEGA 7 duoc sir dung phd bién nhat do dap tmg dugc cac yéu cau
trén. Bai bé4o gioi thiéu ba phan mém dé dinh danh cay duoc liéu véi vi du minh hoa 14 dinh danh
mau Thé nhan sdm (Talinum paniculatum) bing ma vach ving ITS. Két qua nghién ciu cua bai
bao cho thay quy trinh phéi hop ba phan mém dé dinh danh cay duoc liéu bing DNA cho két qua
chinh xac nhat.

Tir khéa: Phan mém BLAST; BioEdit v7.0.5.2; MEGA 7; Cdy duoc liéu; md vach DNA; Thé nhdn
sam; vung ITS
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APPLICATION OF SOME DNA BARCODE ANALYSIS SOFTWARE TO
IDENTIFY MEDICINAL PLANTS
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ABSTRACT
The identification of medicinal plants with DNA barcodes is increasingly popular due to its high
accuracy. To identify using DNA barcodes, researchers often use computer software to analyze
and compare DNA barcodes of research samples with barcodes available on Genbank. Because the
published gene sequence data increases rapidly in number, in order to conduct an effective analysis
of these data, the software needs to be easy to use, able to calculate quickly, accurately and
provide many statistical methods. In this group of software, three software programs, including
BLAST software in NCBI, BioEdit v7.0.5.2, MEGA 7, are most commonly used due to meeting
the above requirements. The article introduces three software programs to identify medicinal
plants with illustrative examples of identifying the Jewels of Opar (Talinum paniculatum) pattern
by ITS region barcodes. The research results of the paper show that the process of combining three
software programs to identify medicinal plants by DNA gives the most accurate results.
Keywords: BLAST software; BioEdit; MEGA 7; medicinal plant; DNA barcodes; Jewels of Opar;
ITS region
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1. Mé& dau

Thuc vét ding 1am thude cin duoc dinh danh
chinh xdc & cip d6 loai dé c6 thé dam bao vé
chat lugng san pham ciing nhur bao ton cac
ngudn duoc liéu quy. Hién nay, phuong phap
dinh danh cay dugc liéu cho muc d6 chinh
Xé&c cao, dic biét dbi v6i cac loai co quan hé
gan giii, khic phuc duoc han ché cua phuong
phép hinh thai so sanh, d6 1a phuong phap
phan loai hoc phan i [1]. C6 nhiéu cong trinh
nghién ciru trén thé giéi st dung ma vach
DNA dé dinh danh cay duogc liéu. Chen va cs
(2010) da so sanh hiéu qua st dung 7 ma vach
DNA (psbA-trnH, matK, rbcL, rpoC1, ycf5,
ITS2 va ITS) dé nhan dién mot sé loai ciy
dugc li€u nhu cdy xuyén tam lién
(Andrographis paniculata), cdy thanh téo
(Gendarussa vulgaris), ciy Thé nhan sim
(Talinum paniculatum)... [2]. Céc loai trong
chi nhan sdm dugc dinh danh bang ma vach
ITS, MatK do Zuo va cs (2011) nghién ctru
[3],... O Viét Nam, hién c6 mot sé cong trinh
nghién ctru dinh danh méu cay duoc liéu bang
mé vach DNA. Mot s6 loai thudc chi nhan
sdm Panax L. di dugc dinh danh bang su
dung ma vach ITS, matK, psbA-trnH va rbcL
[4]. Nguyén Tién Diing va cs (2018) da sir
dung mi vach ving ITS va psbA-trnH dé dinh
danh cay bay 14 mot hoa [5]. Hay cong trinh
cua Vi Thi Nhu Trang va cong su dinh danh
cay T hé nhdn sam bcing md vach ITS, matK,
rpoCl1, rpoB [6]...

Khi sir dung mi vach DNA d dinh danh cdy
dugc li€u ndi riéng va cac loai khac néi
chung, ta can thuc hién cac budce sau:

Budce 1: So sanh trinh ty ma vach DNA cua
mau can dinh danh vdi cac trinh tu twong tng
lwu gitr trong Ngan hang dit liéu nhim tim
kiém chudi trong dong va mic do phan ly vé
ciu truc cta chudi phan tich v6i cac chudi
khac dé xac dinh tén loai cia mau dang
nghién cuu;

Budc 2: So sanh trinh tu ma vach DNA cua
mau can dinh danh v6i mot sb trinh ty cung

loai, cung chi trén genBank nham tim ra diém
sai khac gitlra céc trinh tu;

Budc 3: Xay dung so do hinh cdy xac dinh
mdi quan hé di truyén giita cac mau nghién
cuiru voi céc loai cung chi, ho.

Pé hd trg cac bude cua viée dinh danh loai
bang DNA, c6 nhiéu phin mém khac nhau
nhu  ClustalW2, BLAST, FASTA3X,
DNASTART Lasergene, Geneious,
PatternHunter, Bioedit, MEGA,... Do dix liéu
trinh ty gen dwoc cong b ting nhanh vé s6
lwong nén dé tién hanh phén tich hidu qua cac
dir liéu nay, cic phan mém phai dam bao yéu
ciu d@& str dung, c6 kha ning tinh toan nhanh,
chinh xac va cung cip nhidu phuong phap
thong ké khac nhau. Thuc té cho thdy, trong
hau hét cac nghién ctru vé dinh danh, cac nha
nghién ctru thuong ding mot phin mém cho
mdi bude, cu thé nhu: ph?m mém BLAST
thuong duoc dung trong bude 1, phan mém
Bioedit thuong duoc ding trong budc 2, phin
mém MEGA thuong duoc ding trong budce 3.
Tuy nhién, cac phan mém thuong chi dugc
néu tén trong cac nghién ciru ma chua duoc
trinh bay, huéng din khai thac chi tiét dé thu
duogc két qua mong mudn. Diéu nay gay kho
khin rat 16n cho cic nha nghién ciru méi
mudn thyc hién theo cac budc trong nghién
ctru cii dé kiém chung hoac thuc hién céc
budc cho nghién ciru méi. Chinh vi vay, bai
béo trinh bay chi tiét vé cach khai thac 3 phan
mém BLAST trong NCBI, BioEdit v7.0.5.2,
MEGA 7 nhiam thyc hién ddy du 3 budc cua
quy trinh dinh danh céc loai bang DNA, dong
thoi minh ching hi€u qua cua céc thuat toan
trong viéc dinh danh loai bang DNA. Bé cuc
bai bao gébm 4 phan nhu sau: Phan 1 13 m&
dau, phan 2 1a gi6i thiéu vé& cic phan mém,
phan 3 1a vi du minh hoa khai thac cc phan
mém dé dinh danh loai cia mau Thé nhan
sam dya vao vung ITS, cudi cing 1a phan 4
két luan.

2. Cac phan mém dinh danh loai bing DNA
2.1. Phdan mém BLAST
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Phan mém BLAST (Basic Local Alignment
Search Tool) dugc phat trién boi Stephen
Altschul, Warren Gish, David Lipman tai
U.S. National Center for Biotechnology
Information (NCBI), Webb Miller tai Pai hoc
Bang Pennsylvania, va Gene Myers tai Dai
hoc Arizona vao nam 1990 [7]. Phan mém
BLAST c6 thé duoc tim thdy trén web
(https://blast.ncbi.nIm.nih.gov/Blast.cgi) hoac
cai dat trén may tinh. BLAST c6 chtic nang
tim kiém nhitng bat cap trinh tu co diém s
cao gitra chudi truy van va cac chudi trong co
so dir lidu bang cach sir dung phuong phép
dua trén kinh nghiém (heuristic). Téc do va
su chinh x4c tuong dbi cia BLAST la nhiing
cai tién ki thuat quan trong cua cac chuong
trinh BLAST va diéu d6 cho thay li do vi sao
cong cu nay lai 1a cong cu tim kiém phd bién
nhit trong tin sinh hoc [8].

BLAST tra ra két qua so sanh cic trinh ty
nucleotide hoac protein véi co s¢ dit liéu trén
GenBank va murc d6 trung khép c6 ¥ nghia vé
mit thong ké. Nho ¢6 phan mém BLAST ma
ta c6 thé két luan mdi quan hé vé chirc ning
va tién hoa giita cac trinh ty ciing nhu xéc
dinh cac thanh vién trong chi, ho [9].

BLAST la mét tap hop cac chuong trinh gdm:
Nucleotide-nucleotide ~ BLAST  (blastn);
Protein-protein  BLAST (blastp); Position-

Specific Iterative BLAST (PSI-BLAST):
Nucleotide-protein 6-frame  translation
(blastx);  Nucleotide-nucleotide  6-frame

translation (tblastx); Protein-nucleotide 6-
frame translation (tblastn); Large numbers of
query sequences (MEGADlast) [8].

Tuy vao két qua mong mudn ma nha nghién
ctru ¢6 thé lwa chon mot hodc mot sé phién
ban cua phan mém BLAST dé su dung,
trong d6 bién thé dugc sir dung phd bién
nhit 1a Nucleotide-nucleotide BLAST
(blastn), ddy ciing 1a bién thé duoc sir dung
trong bai b4o nay.

2.2. Phdn mém BioEdit

Phian mém BioEdit dwgc phat trién bsi Hall
vao nim 1999. Phan mém BioEdit duoc thiét

ké nham hd trg cac nha khoa hoc va cac ky
thudt vién thi nghiém xur Iy cac trinh tu sinh
hoc. Phan mém tich hop nhiéu tinh ning ning
cao va tiy chon xuét, nhap dir liéu lién quan
dén céc tac vu thuc hién hay bat cap trinh tu.
Hau hét cac tinh ning cua BioEdit déu nham
cai thién hiéu suit cua ngudi dung va tw dong
hoa cic tac vu nhit dinh nhu bat cap
ClustalW hodc tim kiém Blast. Bén canh do,
BioEdit con cdp quyén truy cap téi GenBanhk
dé tai hodc gui cac trinh ty DNA. BioEdit s&
gitip giam bat thoi gian can thiét dé chinh sira
hay bit cdp cac trinh tw, dong thai con cung
cép nhiéu phuong phap bat cap tha cong [10].
Dé phan tich m4 vach DNA dinh danh loai thi
chtrc nang phan tich dir liéu trinh ty DNA cua
phan mém BioEdit duwoc nhiéu nha nghién
ctu sir dung nhat, day ciing 1a chtic ning
dugc giai thiéu trong bai bao nay.

2.3. Phan mém MEGA

Phan mém MEGA (Molecular Evolutionary
Genetics Analysis) cung cip cac cong cu dé
kham phé va phan tich chudi DNA va protein
tor goc do tién hoa. Phan mém MEGA duogc
xdy dung phién ban 1.0 dau tién boi Sudhir
Kumar, Koichiro Tamura va Masatoshi Nei
tai Pai hoc bang Pennsylvania nam 1990 [11].
Phin mém MEGA cling lién tuc dugc cap
nhat va nang cp tir MEGA 1 dén MEGA X
nham thyc hién cac chirc ning chinh nhu sau:
xtr 1y va chinh stra dit lidu trinh tu, sip xép
trinh ty, cdy phat sinh suy ludn va udc tinh
khoang cach tién hoéa. Phan mém cho phép
nguoi dung duyét, chinh sira, tom tat, xut va
tao chii thich cho két qua ctia nghién ciru hay
phén tich Realtime. Trong cac phién ban hién
c6 ciia phan mém MEGA thi phin mém
MEGA 7 duoc nhiéu nha nghién ctru lya chon
sir dung nhét. Phién ban MEGA 7 cho phép
ngudi dung lya chon nhiéu cach dé xay dung
cdy phat sinh, bao géom ciy UPGMA,
Maximum Parsimony, Neighbor-Joining va
Maximum Likelihood. Mbi lya chon ¢6 wu va
nhuoc diém riéng va phu hop cho muc dich
cu thé cta nguoi st dung [12]. Chirc ning
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dugc st dung nhiéu nhat trong MEGA 7 la
xdy dung so d6 hinh cdy xac dinh mdi quan
hé di truyén ctia mau nghién ctru voi cac loai
cung chi, ho. Pay cling 1a chic ning dugc
gidi thi€u trong bai bao nay.

3. Huéng din sir dung phin mém dinh
danh loai bang mi vach DNA

Dé khai thac 3 phan mém BLAST trong
NCBI, BioEdit v7.0.5.2, MEGA 7 nham phén
tich md vach DNA dé dinh danh cay duoc
liéu noi riéng va cac loai noi chung, chiing t6i
gidi thidu chi tiét quy trinh 3 budc dinh danh
mau Thd nhin sim bang mi vach ving ITS
nhu sau:

3.1. Vit liéu va phwong phap nghién ciru
Phin mém BLAST trong NCBI, phin mém
Bioedit v7.0.5.2, phan mém MEGA 7 [13] va
trinh ty ving ITS ciia 5 miu Thé nhan sim
(ITS-TN1, ITS-TN2, ITS-BG, ITS-HT, ITS-
QN) [6].

Sau khi giai trinh ty ving ITS clia cdc mau
Tho nhan sam, ving ITS s& duoc xir 1i bang
phan mém BLAST trong NCBI, phan mém
Bioedit v7.0.5.2, phain mém MEGA 7 d dinh
danh cdc mau Thd nhéan sam.

Trinh ty nucleotide ving ITS cta cdc mau
Thé nhan sam duge so sanh véi cac trinh tu
dd c6 san trén GenBank bang phan mém
BLAST trong NCBI theo cac budc sau:

Budc 1: Ving ITS duoc ldy trinh tu dudi
dang FASTA dugc luu trong notepad.

Buéc 2: Vao dia chi duong link:
https://www.ncbi.nlm.nih.gov/, sau d6 chon
BLAST thé hi¢n & hinh 1.

Hinh 1. Chon BLAST theo dia chi web
Budc tiép theo, ta chon Nucleotide Blast—
chon tap tin (chon file trinh ty vung ITS da
luru trong notepad )— Blast thé hién & hinh 2.

Web BLAST

(b)

Hinh 2. Chon Nucleotide Blast (a) va chon tdp tin

(b) trén web NCBI
Trinh tw ving ITS ctia miu Thé nhan sim
dugc hiéu chinh va so sanh véi trinh ty cung
loai, chi trén GenBank nhd phan mém Bioedit
v7.0.5.2 theo cac budc sau:
Budc 1: Vung ITS va cac trinh ty cung loai,
chi ¢o sin trén GenBank tir két qua xu li cua
phan mém Blast duoc ldy dudi dang FASTA
va luu trong notepad,;
Budc 2: Tai cac trinh ty 1én phan mém
Bioedit v7.0.5.2

Dung 1énh File—New Alignment—File—
Import—Sequence alignment file—Chon trinh
tu da luu trong notepad, thé hién & hinh 3.

Bioga

Hinh 3. Chon trinh ti trong phdn mém Bioeditv7.0.5.2
Budc 3: Chon tit ca cac trinh tu dung 1énh
Accessory Application — Clustal W Multiple
alignment—Run ClustalW — Chon biéu

twuong " (thay nhitng vi tri nucleotide
giong nhau bang dau “....””) thé hién ¢ hinh 4.
Budce 4: Copy cac trinh ty da so sanh sang
file word dung lénh File —Graphic View
—Edit —»Copy Page as a Bitmap —Paste vao
file word méi thé hién ¢ hinh 5.

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

101


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

Vi Thi Nhu Trang Tap chi KHOA HQC & CONG NGHE PHTN 225(08): 98 - 104
¥ BioEdit Sequence Alignment Editor
N o TR T
S:Eﬁ;' DNADist ---> Neighbor phylogenetic tree |
_(a) — Hinh 6. Két qua tai cdc trinh tw lén phdn mém MEGA 7

ClustalW Multiple alignment

% Ful ke sigrmeni
I Caule i Tros

™ FAST st o e e .

¥ Bomishap W Tree  Humber o b [1000
Ganceraher Blark b

Pawise donments  Mulie doneen
Gepopen | G opens

Gep iend Gap saernd

(b)
Hinh 4. Cach chon (a) va so sanh cac trinh ty (b)
trong phan mém Bioedit v7.0.5.2

¥ BioEdit Sequence Alignment Editor - [Graphic Print: Untitled]
¥ e
® D
o fert | — ;
See [T 3] Charscenintes o |

Thethad 3] -t |

JFont Accesory Application FNA Word Wide Webr Options Viindow _Help
anec |
Copy Page as en Enhanced Viindows Metafile

L i v
T JEe e 1o T e |
o R Rl L™ |

Hinh 5. Cach luu trinh tu da so sanh sang file
word trong phan mém Bioedit v7.0.5.2

Xay dyng cdy phat sinh chung loai bing
phuong phap Neighbor-Joining nhd phan
mém MEGA 7 theo cic budc sau:
Budce 1: VOng ITS ctia mau nghién ctru va cac
trinh ty cung loai, chi c6 san trén GenBank tir
két qua xir i ciia phdn mém Blast dugc iy
dudi dang FASTA va luu file dudi dang co
dudi “fas” hoac “fasta”.
+ Kich chu¢t phai—New— Text document—
Ghi tén file;
+ Copy trinh ty dudi dang FASTA vao file
theo mau “>Tén trinh tu

Trinh tu” ;
+ Sau khi copy xong trinh tu thi dbi tén file tir
duoi “txt” sang “fas”.
Budc 2: Chay phan mém MEGA 7
+ Dung 1énh Align— Edit/BuildAlignment
—Create a new alignment—OK —DNA;
+ Dung Iénh Insert sequences from
MEGA/FASTA/Text/Sequencer  files —
Chon file ¢6 duoi “fas” hodc “fasta” — Open,;
+ Dung 1énh Edit —Select all;

Két qua cac budc trén duoc thé hién & hinh 6.

+ Dung lénh Alignment— Align by ClustalW
— OK;

+ Duing 1énh Chon biéu tuong Save dé luu file
dudi dang “masx”;
Céc bude trén duge thé hién & hinh 7.

M|

Data Edit Search Web Sequencer Display Help
0O = 22 | [ Align by Clustalww

DNASequences TrW Align by ClustalW (Codons)

&4 ..
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Hinh 7. Cach so sanh cdc trinh tw DNA

+ Dung 1énh Phylogeny— Construct/Test
Maximum Likelihood Tree —Chon file da
luu dudi dang dudi “masx” —Compute, dugc
thé hién trén hinh 8.
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a. Bang théng s6 M7:
Analysis Preferences
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Hinh 8. Budc thiét ldp xdy dung so do hinh cdy
trong MEGA 7
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3.2. Két qua va théo lugn

Sau khi st dung phin mém BLAST trong
NCBI véi vi du minh hoa la trinh tu
nucleotide vung ITS ctia mau Tho nhan sam
s& thu duoc két qua 1a ty 18 twong dong giira
cic mau nghién ctru v6i cac mau cé san trén
GenBank. Dya vao két qua nay, c6 thé dinh
danh loai dang nghién ctru (Tén loai, chi).

Cu thé la: bang phan mém BLAST trong
NCBI cho thdy ving ITS phan 1ap tir 5 mau
nghién ctru (ITS-TN1, ITS-TN2, ITS-BG, ITS-
HT, ITS-QON) c6 ty 1é twong ddng 1a 99% véi
ba trinh ty vung ITS cung loai T. paniculatum,
mang mi s6 JF508608, L78094, EU410357
trén GenBank; két qua nay dd khing dinh
trinh tu nucleotide phan 1ap dugc la vung ITS
thudc loai T. Paniculatum [6].

Pong thoi, ving ITS phan ldp tr 5 miu
nghién ciru co ty 18 twong dong 91% vai trinh
tu vung ITS cta loai T. fruticosum cung chi
Talinum, mang mi sb KJ380908 trén
GenBank; twong dong 87% vdi trinh tu ving
ITS cua loai Portulaca oleracea mang ma s6
L78047 trén GenBank trong cung ho Rau sam
(Portulacaceae) (Hinh 9).

Hinh 9.7Ké't qua xac dinh ving ITS cua cac mau
Tho nhan sam bang BLAST trong NCBI
Trinh ty nucleotide ving ITS cua mau Tho
nhan sdm sau khi xir 1i bang phdn mém
Bioedit v7.0.5.2 s& thu duoc két qua 1a ty 1é
va vi tri sai khac nucleotide giita cac mau
nghién ctu voéi trinh ty cung loai, chi trén
GenBank. Dua vao két qua nay, co thé suy
ludn nguyén nhén cia sy sai khac c6 thé do

mot dang dot bién gen nao d6 (Hinh 10).

T két qua ¢ hinh 10 cho thiy, c6 4 vi tri
nucleotide sai khac gilra céc trinh tu ctia vung
ITS phéan lap tr 5 mau Tho nhan sam (ITS-
TN1, ITS-TN2, ITS-BG, ITS-HT, ITS-QN) voi

trinh ty cung loai mang ma sé6 EU410357, d6
la cac vi tri nucleotide thir 139, 148, 219 va
455, chiém 0,62%, cac vi tri sai khac co thé
do dot bién thay thé cap nucleotide. Twong tu
khi so sanh trinh tu vung ITS phan 1ap tir 5
mau Tho nhan sim véi loai T. fruticosum
mang ma sb KJ380908 (cung chi Talinum)
cho thdy, cac mau ITS-BG, ITS-QN, ITS-TN2,
ITS-TN1 ¢6 37 vi tri sai khac nucleotide
(chiém 5,75%), mau ITS-HT ¢6 38 vi tri sai
khéc nucleotide (chiém 5,9%). Tét ca cac vi
tri nucleotide sai khac c6 thé do dot bién thay
thé [6].

Hinh 10. Két qua mot doan so sanh trinhNtu' )
nucleotide cuia viing ITS phdn lap tir nam mau Tho
nhan sam (BG, TN2, ON, TN1, HT) va mau doi sanh
EU410357 cua loai T. paniculatum trén GenBank
Két qua xac dinh mdi quan hé di truyén cia
trinh ty ving ITS phan 1ap tir cic mau nghién
clu va céac trinh ty ving ITS mang ma sé
EU410357, L78094, JF508608 cung loai T.
paniculatum, KJ380908 (T. fruticosum) cung
chi Talinum va cac trinh ty gen cung ho Rau
sam nhu L78047 (P. oleracea), JF508556
(Portulaca intraterranea) duoc thé hién &

hinh 10.

Két qua & so dd hinh cdy, cac nha nghién
ciru phai xac dinh sé lwong nhanh duoc
phan chia, tinh toan khoang cach di truyén
gitra cac chi trong ho, gitra cac loai trong
chi va trong cung loai.

Hinh 11. So' d6 hinh cdy thiét ldp dira trén trinh tu
nucleotide cua viung ITS
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So @0 hinh cdy & hinh 11 cho thdy, cac d6i
tugng nghién ciru phan bd trén 2 nhanh 16n,
nhanh I ¢6 2 trinh ty ving ITS va nhanh Il cd
9 trinh tu ving ITS, tit ca céc trinh tu thudc
hai chi Talinum va Portulaca cung thudc ho
Rau sam (Portulacaceae) c6 do twong ddng
88,4 - 89,2%, khoang cach di truyén giita hai
chi Talinum va Portulaca la 4,4%. Nhanh 1|
lai chia thanh 2 nhanh phu A va B. Nhanh A
c6 mot trinh ty ving ITS mang mi s
KJ380908 cua loai T. fruticosum va nhanh B
c6 8 trinh ty ITS cung loai T. paniculatum véi
d6 twong dong 1a 94,1-100% va khoang cach
di truyén giira hai loai T. paniculatum va T.
fruticosum khoang 2,37% [6].

4. Két luan

Dinh danh cay duoc liéu bang mad vach DNA
ngay cang phd bién do tinh chinh xac cao. Do
dir liéu trinh tu gen dwoc cdng b ting nhanh
vé s6 luong nén dé tién hanh phan tich hiéu
qua céc dit lieu nay, cac phan mém can phai
dé s dung, c6 kha ning tinh toan nhanh,
chinh x4c va cung cép nhidu phuong phap
thdng ké khac nhau. Bai bao da gidi thiéu chi
tiét viéc khai thac ba phan mém BLAST trong
NCBI, BioEdit v7.0.5.2, MEGA 7 nham thuc
hién ddy du 3 budc cia quy trinh dinh danh
cay dugc lidu véi vi du minh hoa la cic mau
Thé nhan sdm bang ma vach ITS. Pong thoi,
két qua cua bai bao gitip cac nha nghién ctru
méi ¢6 thé sir dung ba phan mém dé dé dang
kiém ching cic nghién ctru khac hodc thuc
hién cac budc cho nghién ciu mai vé dinh
danh loai dua trén DNA.
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