Cong nghé sinh hoc & Giong ciy trong

NGHIEN CUU XAC PINH POAN ADN MA VACH CHO DAY THIA CANH

(Gymnema sylvestre (Retz.) R.Br) PHUC VU GIAM PINH LOAI
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TOM TAT

Viét Nam 1a qudc gia c6 ngudn tai nguyén da dang va phong phii v6i rat nhiéu loai dong vat, thuc vat va nam
¢6 gia tri kinh té cao. Trudc ddy, cic phuong phép dinh danh va phan loai thyc vat chii yéu dua vao hinh thai
giai phau sinh hoc. Tuy nhién, viéc dya vao hinh thai dé phén loai gap nhiéu kho khan, dic biét 1a tén kém vé
mat thoi gian, cong stc va kinh phi. Hién nay, phuong phap dinh danh loai sir dung céc chi thi phan tt ADN
duoc ung dung rong rai. Trong d6, ADN ma vach dugc xem la phuong phép hién dai va chinh xac dé dinh
danh cac loai sinh vat khi st dung nhitng ving ADN ¢4 & trong nhan, ty thé va lap thé. Trong nghién ctru
nay, phuong phdp ADN ma vach (DNA barcoding) da dugc thtr nghiém cho nhdn dang loai Day thia canh
(Gymnema sylvestre (Retz.) R.Br). Ba ma vach ADN duogc dé xuét cho nghién ctru thugc ving ADN luc lap
va ADN nhan (psbA-trnH, trnL va ITSI). Ty 1& thanh cong cho khuyéch dai PCR cho ba doan ma vach 1a
100%. Ty 1¢ Giai trinh tu nucleotide thanh cong ca hai chiéu cua san pham PCR 1a 100% véi kich thude lan
luot 14 565 bp, 567 bp va 767 bp cho psbA-trnH, trnL va ITS1. Phan tich BLAST va ClustalW2 chi ra kha
nang phan biét & mirc do loai cua ba doan ma vach dé xuét la: psbA-trnH > ITS1 > truL. Cubi cung, su t6

hop hai ma vach psbA-trnH va ITS1 dugc lya chon cho nhan dang loai Day thia canh.
Tiwr khéa: Day thia canh, giam dinh loai, /751, ma vach ADN, psbA-trnH, trnL.

1. PAT VAN PE

Viét Nam 13 quéc gia c6 ngudn tai nguyén
da dang va phong pht v6i rat nhiéu loai dong
vat, thuc vt va nidm cé giad tri kinh té cao.
Trong do, gidi thuc vat co tinh da dang rat cao
vé loai. Pén nay c6 350.000 loai thuc vat da
dugc dinh dang. Trudc day, cac phuong phap
dinh danh va phén loai thuc vat chi yéu dua
vao hinh thai sinh hoc la chinh. Tuy nhién
viéc dua vao hinh thai dé phan loai gap nhiéu
khé khin nhu: Cac giai doan phat trién cua
thuc vat khac nhau, thu mau roi rac hay
nhitng miu véat khong nguyén ven dan dén
nhitng khé khin nhat dinh trong cong tac phan
loai dic biét 1a ton kém vé mat thoi gian, cong
strc, kinh phi...

DNA barcoding 1a mot phuong phdp dinh
danh va gidm dinh loai dua trén cac trinh tu
ADN ngin & nhiing ving chuan héa ciia ADN
hé gen (Hebert va cong su, 2003). O thuc vat,
viéc nghién ctru truy tim nhiing vuing ADN hé
gen thich hop dugc chirng minh la thach thic
hon so voi dong vat. Mot vai vung trong bd
gen luc lap (Vi du nhu: trnl, rpoC,, rpoB,
vef3, psbA-trnH, trnL, atpF-atpH, psbK-psbl)
cling nhu vung dém trong dugc sao chép
(internal transcribed spacer - ITS) cia ADN
ribosome nhan d ndi 1én nhu 13 éng vién tét
nhat cho m3 vach ADN thuc vat (Chase va
cong su, 2005; Kress va cong su, 2005; Shaw
va cong su, 2007; Kress va cong su, 2007;

Taberlet va cong su, 2007; Lahaye va cong
su, 2008; Ford va cong su, 2009; Nguyén Van
Viét va cong sy, 2016).

Day thia canh 13 mét trong nhiing cay thudc
c6 gié tri kinh té cao, san phim tir cdc bd phan
14, than, ré cia Day thia canh dugc dung trong
y dugc co tac dung giam cholesterol, ha lipid
va duong huyét trong mau; phong chdng xo
vita dong mach va nhimg tai bién nguy hai do
tiéu duong giy ra (BPS Tat Loi, 2012). Tuy
nhién, hién nay v6i nhu cau sir dung duoc liéu
¢6 ngudn gdc tir thién nhién ngay cang cao thi
viéc dinh danh va truy xuit ngudn gbc cia
duoc lidu ngdy cang cip thiét, dic biét la
nhitng loai cay duogc li¢u quy, co6 gia tri su
dung 16n nhu Day thia canh.

Trong bai bao nay, phuong phdp ADN ma
vach (DNA barcoding) da dugc tht nghiém
cho nhan dang DAy thia canh. Ba ma vach
ADN duogc dé xuit cho nghién cuou thudc
vung ADN luc lap (rnLva psbA-trnH) va
ADN nhan (/TS7). Nhitng ma vach nay da
dugc chung minh 1a c6 kha nang nhan dang
cao giita cac loai va bién thé thap trong loai
(Chen va cong sy, 2010; Pang va cong su,
2012). Muc dich ctia nghién ctru nay la dua ra
duoc mét ma vach ADN dic trung cho viéc
nhan dang loai Thia canh néu trén.

2. PHUONG PHAP NGHIEN CUU
2.1. Lua chon va cach ldy miu
Chon 15 mAu 14 tuoi tir 5 c4 thé Day thia
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canh dugc thu thép tai Trai giam Sudi Hai, Ba
Vi, Ha No¢i. Ki hiéu 1a TC,;, TC,, TC;, TCy,
TCs. Mau 14 tuoi ngay sau d6 duoc cho vao
tai Ziplock chira silicagel va chuyén vé phong
thi nghiém luu trit & -80°C cho dén khi ADN
duoc tach chiét. Tat ca cac mau 14 thu thap
cho muc dich nghién ctu da dugc dinh danh
cling cac tiéu ban miu cay chuan hoa.
2.2. Phuong phap tach chiét ADN hé gen
ADN hé gen dugc tach chiét theo phuong
phap CTAB (Cetyl trimethyl ammonium
bromide) cua Saghai Maroof va cong su
(1984) véi mot sy thay ddi nho. Khoang 100
mg md 14 duoc nghién trong cbi bang chay s
trong 600 ml dém CTAB (4% CTAB thay vi
2%, 20 mM EDTA, 1,4 M NaCl, 1% beta-
mercaptoethanol, 100 mM Tris-HCI pH 8.0).
Mau dugc chuyén vao 6ng ly tam 1,5 ml va o
& 65°C trong bé 6n nhiét 30 phut, sau d6 duogc
chiét xuat cing véi mot thé tich chloroform.
Cac mau dugc ly tim & 10.000 vong/phut,
trong 15 phut. Pha trén ctia dung dich dugc
chuyén sang 6ng ly tdm 1,5 ml méi. ADN
duoc két tia bang cach thém 500 pl

vong/phiit, trong 15 phut. ADN két tua sau d6
duoc rira sach bﬁng con 70%. Lam kho va hoa
tan ADN trong 100 ul dém TE.
2.3. Phuwong phap khuyéch dai PCR va doc
trinh tw

Ba chudi ADN ma vach 1a ITSI, trnL va
psbA-trnH duoc khuyéch dai bang may PCR
9700 Thermal Cycler Applied Biosystems
(M$). Hdn hop phan tmg PCR (25ul) goém:
2,5 ul dém 10X Taq, 2,0 ul hon hop dNTP
(2,0 mM), 1,0 ul cho mdi cip mdi (10 uM),
0,5 pl' cho 5 U/ul Tag DNA polymerase, 1 ul
ADN khuén (50 ng/ul) va H,0 cho tong thé
tich dat 1a 25 pl. Chu ky nhiét cho PCR: 95°C
trong 3 phut; (95°C: 30 gidy, 57°C - 62°C: 30
gidy, 72°C: 1 phut) lap lai 40 chu ky; 72°C
trong 7 phut; bao quan san phim PCR & 4°C.
San pham PCR duoc duoc di trén gel agarose
1%. Trinh ty nucleotide ctia mdi cho ba ving
ADN duoc thé hién ¢ bang 1. San pham PCR
duoc tinh sach bang bo Kit cua hiang Norgen
biotek, Canada. Trinh tu nucleotide duoc doc
trén may ABI PRISM®3730x1 DNA Analyzer
(ABI, Foster City, CA, USA).

isopropanol lanh va ly tam ¢ 10.000
Bang 1. Danh sach va trinh tw nucleotide ciia cac cip mdi
Ki hiéu . Xe s a5 Kich thudc Nhiét do
Gen moi Trinh ty mdi (5*-3°) theo ly thuyét  gin méi ("C)
P12F GGGTTCAAACGCTCGCCTCGA

1151 P12R AGAATCGGGCGGCTCCGCCG 700 bp >8

DpSDA- PIOF = GGAAATTATGAGCATTAGTGAATCAC 450 b 56
trnH P10R GCATTACGTTCATTGCATAAACA P

L P11F CTTGCACCCCTTCTATCCCCATCTA 570 b 53
frm PIIR  TCCGTAGCGTCAACCCGATTTCGA p

2.4. Phuong phap phan tich dir licu ADN
ma vach (DNA barcode)

Trinh tu nucleotide cua cac doan ADN ma
vach thu duoc xir 1y bang cac phin mém
Bioedit version 7.2.5, Clustal X 1.83 va cong
cu BLAST (Bagic local Alignment Search
Tool) trén NCBI (National Center for
Biotechnology Information) tai dia chi
website:
https://blast.ncbi.nlm.nih.gov/Blast.cgi.
3.KET QUA VA THAO LUAN
3.1. Két qua tach chiét ADN tong sb

ADN duoc tach chiét theo phuong phap
CTAB cua Saghai Maroof va cong su (1984)

d3 chimg t6 12 mot quy trinh ¢ hiéu qua dé
phan 1ap ADN thuc vat. Céach tiép cén nay 1a
phé bién ddi véi chiét xuat ADN tir cac loai
thuc vat c¢6 chia ham Ilugng cao
polysaccharide, cling nhu cac hop chat
polyphenol, tannin, flavonoid (Ghaffariyan va
cong su, 2012). Trong nghién ctru nay, ADN
cling duoc chiét xuat thanh cong tir tit ca cac
mau nghién ctu (Hinh 1). Bing ADN thu
duoc trong ddi gon, tap trung phia trén dau
gleng va cling khong xuat hién vét sang trong
giéng cia ban gel agarose 1%. Nhing dic
diém nay ching minh rang ADN tong sé thu
duoc co kich thude 16n, khong 1an protein, du
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diéu kién lam ADN khuon cho nhan ban ba
doan ma vach ADN dé xuat dac biét khi tat

Wi 33

ca cac doan ADN ma vach nay déu nam & 2
vung ADN luc lap va 1 ving ADN nhan.

Hinh 1. Két qua dién di ADN tong s6 ciia 5 miu Day thia canh

Ghi chii: Giéng tir 1 — 5: mdau TC, —

3.2. Két qua nhan gen véi cac doan ADN
mi vach bing ki thuiat PCR

Tt 5 mau ADN téng s6 d3 tach duge, su
dung cap mdi dic hiéu cho tung doan dé tién
hanh PCR nhén ban cédc doan ADN. Mau
ADN tong sb dugc pha lodng 10 lan (diéu
chinh néng d6 ADN dat 50 ng/ul). Sau khi
diéu chinh nong d6 ADN phu hop, tién hanh
nhan ban 3 doan gen psbA- trnH trnL va
ITSI tir ADN téng s cia 5 mau Day thla
canh bang phan tmg PCR véi cac cip moi
twong tng lan luot 1a: pshbA - trnH-P10F va
psbA - trnH-P10R; #rnL - P11F va #rnL -
P11R; ITSI - P12F va ITS1I - P12R. Thuc hi¢n
phan tng PCR lap lai 3 1an trén mdi mAau thi
nghiém. San pham PCR cua tit ca cac mau
thi nghiém duoc kiém tra béng dién di trén
gel agarose 1%. Két qua dién di san phim
PCR tir 5 mau D4y thia canh duoc thé hién
trén hinh 2, 3 va 4.

TCs

3.2.1. Két qua nhan gen psbA-trnH bang ki
thudt PCR

Poan psbA-trnH cé kich thudce trung binh
khoang 450 bp theo 1y thuyét, nhung trén thuc
té co thé thay ddi tir 296 - 1120 bp tuy thudc
loai. psbA - trnH c6 kha nang xéac dinh loai
cao. Locus psbA - trnH da duoc khuéch dai
thanh cong & nhiéu thue vat hat kin va hat tran.
Tuy nhién, trong nhiéu thuc vat hat kin psbA -
trnH lai c6 kich thudc rit ngin. Kich thudc
ctua gen nay khé 16n do c6 médt ctua gen rpsi9
hodc cac gen gia ndm giira cing gen cua hai
gen psbA va trnH. Trong thi nghiém nay,
ADN tach chiét duoc 1am khuén dé nhan ban
doan gen psbA - trnH bang phuong phap PCR
véi cdp mdi dic hiéu vai trinh tu mdi duoc néu
& bang 1. Két qua PCR cho thiy doan bing
sang rd va dong déu, khong xuét hién bing
phu. Kich thuéc khoang 500 bp, du diéu kién
dé tién hanh xac dinh trinh ty nucleotide.

Hinh 2. Két qua nhan doan gen psbA-trnH tir cic miu DAy thia canh biang mdi P10

Ghi chii: M: marker 1000bp; giéng tir I — 5: mau TC, —

3.2.2. Két qud nhan gen trnL bang ki thugt PCR

Két qua dién di san pham PCR cho thiy,
doan gen rrnL khuéch dai thanh cong & tit ca
cac mau. O cac miu déu thu dugc mot bing
ADN sang ro nét, khong c6 bang ADN phu
xuét hién, kich thuéc khoang 500 - 550 bp phu
hop vé6i kich thudc 1y thuyét ciia doan gen
trnL du kién nhan ban. Két qua nay mét lan

TCs

nira khang dinh chat luong va kich thudc du
16n ciing nhu khong 1in cic tap chat
(polysacarit, phenol) giy anh huéng dén nhan
dong PCR, diéu d6 cho thdy san phdm PCR
nhan ban doan gen #rnl rat dic hiéu, co thé su
dung truc tiép san pham nay dé xac dinh trinh
tu nucleotide.
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Hinh 3. Két qua nhan doan gen frnL tir cic miu Diy thia canh bang mdi P11

Ghi chii: M: marker 1000bp; giéng tir I - 5: mau TC, - TCs
cac miu. Cac miu déu thu dugc mot bing
ADN sang rd nét, khong c6 bang ADN phu
xudt hién, kich thudc khoang 700 - 750 bp
phu hop véi kich thuée 1y thuyét caa doan gen
ITS1 du kién nhan ban.

3.2.3. Két qua nhén bin gen ITS1 bang ki
thudt PCR

Két qua nhén ban gen ITS/ bang ki thuat
PCR véi cap mdi dic hiéu nhu mo ta & bang
1, dugc thé hién ¢ hinh 4. Qua hinh 4 cho thay
doan gen ITS! khuéch dai thanh cong & tat ca

Hinh 4. Két qua nhin doan gen I7S1 tir cic miu DAy thia canh ding moi P12

Ghi chii: M: marker 1000 bp; giéng tir 1 - 5: mau TC; - TCs

Thanh cong cta khuyéch dai PCR ciing xac
dinh dugc trinh ty 1a mot tiéu chi quan trong
dé danh gia tinh hiru ich cia ADN ma vach.
Trong nghién ctru ndy, ba doan ma vach dé
xuat psbA-trnH, trnL va ITS] dugc khuyéch
dai bang viéc sir dung cac cip moi phd quat
cung cac thanh phan va quy trinh PCR duoc
t8i wu hoa cho tung doan ma vach. TAt ca cac
doan ADN mi vach trén déu duoc khuyéch
dai thanh cong & tat ca 5 mau nghién ctru
(Hinh 2, 3 va 4). Ty 1¢ thanh céng cho
khuyéch dai PCR cho ba doan ma vach la
100%. Ty l¢ giai trinh tu thanh cong ca hai
chiéu san phém PCR dat duoc 1a 100% cho ba
doan ADN ma vach. Két qua nay mot 14n nira
khang dinh sd luong va chét lugng cia ADN
duoc tach chiét tr mau ban ddu dé lam khuon
cho phan ung nhan dong gen bang ki thuat
PCR rat quan trong va anh hudng truc tiép
dén thanh cong cia cac thi nghiém phia sau.
Cung voi do, san phém PCR dac hiéu cua ca

ba doan mi vach & tit ca cac miu nghién ctru
chtng t6 sy hiéu qua trong tdi wu hoa thiét ké
mdi va quy trinh PCR.
3.3. Phan tich trinh tw cac doan ADN ma
vach véi cac doan méi khac nhau

Véi cach lya chon 5 mau DAy thia canh
cung ba lan lip lai & m&i mAu, tong cong thu
dugc 15 trinh ty nucleotide cho mot doan
ADN mi vach dé xuét. Chat luong trinh tu
nucleotide 13 cao & tit ca cac mau, ty 1¢ doc
thanh cong la 100%. Céac trinh ty nay sau do
duogc chinh stra va ghép ndi bang tay va phan
mém Bioedit version 7.2.5. Két qua trinh tur
nucleotide phan tich thuoc 3 vung ADN la
565 bp, 567 bp va 767 bp cho 3 gen psbA -
trnH, trnL va ITSI (Bang 2). Tiép theo, trinh
tu nucleotide cua ting doan ma vach dugc so
sanh truc tiép voi cung loai ADN ma vach ¢
cung loai Day thia canh (Gymnema sylvestre)
hodc cung chi Gymnema trén co s¢ dir licu
ADN ma vach (BOLD-Barcode of Life Data
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Systems), Trung tadm thong tin Cong nghé
sinh hoc Hoa Ky (NCBI-National Center for
Biotechnology Information) bang cong cu
BLAST (C6 san tii dia chi website:

https://blast.nchi.nlm.nih.gov/Blast.cgi) va phan
mém ClustalW2 (C6 sin tai dia chi
website:Attp./www.ebi.ac.uk/Tools/msa/muscle/).

Bang 2. Panh gia ba ving ADN dé xuét

Céc mi sb trinh tw
trnl.  ITS1 nucleotide trén GenBank
dwoc lya chon dé€ so sanh

100 100 MF064896.1; MF064897.1;

100 100 MF064898.1; HE805512.1,

567 767 HG530575.1, AJ402142.2,

201 376 KE953920.1, AJ402137.1,

1 0 AJ431750.1; MF409652.1,

. gen A s psbA-
TT Chi tiéu phan tich srnH
1 Ty 1€ PCR thanh céng (%) 100
2 Ty 1€ doc trinh ty thanh cong (%) 100
3 Chiéu dai trinh tu (bp) 565
4 Vi trisai khac 319
5 S6 nucleotide sai khac 1
6  Su phan biét mirc do loai (%) 0,18

MG730191.1, MG730189.1,
018 013  MG730190.1, MG818139.1,
MF063778.1, MF063777.1

3.3.1. Két qua phan tich trinh tw nucleotide
cua dogn gen psbA-trnH

V61 doan ma vach psbA-trnH, hién chi
Gymnema c¢6 3 trinh tgy trén NCBIL:
MF064896.1; MF064897.1; MF064898.1 déu
cung loai Gymnema sylvestre, trong do trinh tu
c6 mi s6 MF064898.1 cho thiy do tuong
dong cao nhat dén hon 99%. Do dc'), dé biét

chinh x4c su sai khac nam tai cdc vi tri ndo,
bang phan mém Bioedit, trinh ty nucleotide
cua psbA-trnH tir loai Day thia canh dugc so
sanh véi cung loai ma vach psbA - trnH ma sb
MF064898.1. Diém bit dau so sinh & vi tri
nucleotide thtr 1, két qua chi ra 1 nucleotide
sai khac (Bang 2, hinh 5).Trong d6 1 vi tri
(Nucleotide thir 3 19 thay T béng A).

4

PsbA-trnH GT GAT"‘CACTM 'ch T CA"‘MTTT CCCTC TAGACC TAGC ™ GC ‘K"A T AGMGC TCCA T C T A 'I' CM"WC'"‘M

MFrO64098.1

PabA-trnH GACCCCCAGCTCTTAGTGTATAGGAGCT TATTGAAMAATAMAAGGAGCAATATCACCTTCTTGTTCT ATCMG

MFOG64898.1

16

PabA-trnH AGCCCAATATTGCTCCT T TATTTGCTTTTTATTTGECTACATTATCAAAAATTCAMAATATATCAGCAARANN

MFro648958 .1

PabA-trnH ATGGTCGAAMCAATATTCTAMTAAAATCGAATTTAARAATTCAATCTAAATTTCTTAATAATTAATATTA

Mro64e9se.1

32 33 11

PabA-trnH ATCTAAATATATTAATATAMATTAATCTAAATATT AAATTAATCTAAATATTAATATAAATTAAT

MFOG4098.1

FabA=-trnH CTAAATATTTTAM "‘A TTAAMTTTTAATATATTAAATATAAATTTATCTATATACAAATAATATATATACA

MF064898.1

43 44 450

40 470 480 490

FPesbA=-trnH AATATAMATAMMTTTATATATAATATAATATTTTAATTCTAATATAAAATATAMMTAGAAGAAATAANT

MF0648958.1

4

PabA-txrnH ATAMMGAGTATAAAGAGAGTGAGGGGOGCGOGATGTAGCCGAGGGAAATTATGAGCATTACGTTCATTGCAT

MFO64898 .1

PabA-trnH AAACHA
MFO648958 .1

Hinh 5. Vi tri nucleotide sai khac so sanh trén viung psbA-trnH
Ghi chu: vi tri sai khdc la vi tri khoanh tron

3.3.2. Két quad phan tich trinh tw nucleotide
cia doan gen trnLL
Véi doan ma vach frnl, c6 6 trinh tu trén

NCBI: HE805512.1, HG530575.1,
AJ402142.2, KE953920.1, AJ402137.1,
AJ431750.1. So sanh trinh tu nucleotide cua
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trnLL cua Day thia canh dugc so sdnh voi ma
vach trnL ma sb KE953920.1 cua 1 loai thudce
chi Gymnema, két qua chi ra 1 nucleotide sai

khac (Bang 2, hinh 6), trong d6 1 vi tri
(Nucleotide thir 201 thay T bang A).

KFr953920.1
trnkl

Kres3isz2o.1
trnl

KF9$53920.1

10 20 1.1 40 s0 L 3] 70
shesssfBoasels Bassalanss ' ' ' i '

tEnk == cicessass
J': 230 z40 280 “ 270 8o
hoewaslloosae oo s s llosanslesss Besenlosonlesssl
KF953920.1 ACAATCGhTATCATTACTCATACTGAAACTGAAAAAGTCGTCTTTTTTAAGATCCAAGAAATTCCAGTAA
BERE 3= saussasasasssaseassssssssecsiatesssndieReatessanassEaseadedes
»0 300 3210 22 330 a4 aso

KF953920.1
trnl

s haes
Kr9$53920.1 CTTAGTC TIWTQ&W;\-A G&GCRWCMTCCTMGTCACCAG
txral === ... -
30 1190 450 an aT0 180 s
s s ' ' fessslosss ' i clessslonss (I - fosealones '
KF9$53920.1 TTCAAATC

trnl

KFr9$53920.1
trnk

KFres3szo.1
trnkl

ATTTCGA

Hinh 6. Vi tri nucleotide sai khic so sanh trén vung #rnL
Ghi chu: vi tri sai khdc la vi tri khoanh tron

3.3.3. Két qua phan tich trinh tw nucleotide
cua dogn gen ITS1

Ciling nhu thé, voi doan ma vach ITS1, ¢6 7
trinh  tr trén NCBI:  MF409652.1,
MG730191.1, MG730189.1, MG730190.1,

sanh trinh ty nucleotide cua /757 ctua Day thia
canh dugc so sanh v6i ma vach I7SI ma sb
MG730191.1 cua mot loai thudc chi
Gymnema, két qua chi ra 1 nucleotide sai khac
(Bang 2, hinh 7), trong d6 1 vi tri (Nucleotide

MG818139.1, MF063778.1, MF063777.1.So

MSTI0LOL .

30

TS

MGTIOLDL .

zTre

MOTIOLSL .
TE

MCTIOLDL .

TS

MGTI0OLDL .
xTs

MGTI0LSL
Ts

MGTI0L9L .
TS

MMGTIOLDL
TS

MGTIOLSL .

TS

MGTIOLSL .

TS

MGTIOLSL .

zTE
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Hinh 7. Vi tri nucleotide sai khac so sanh trén vung I7S1
Ghi chu: vi tri sai khdc la vi tri khoanh tron



Cong nghé sinh hoc & Giong ciy trong

Nhu vay, voi ba ving ADN duoc lya chon
la psbA-trnH, trnL va ITS1 dai dién cho sy
tién hoa din dén sai khac nucleotide du dé
dam bao cho sy phéan dinh loai. Két qua phan
tich tor ba vung trén déu cho su khac biét
nucleotide gita hai hé gen nghién clru la
khong nhiéu nén co6 thé sit dung 3 trinh tu
thudc ba vung gen trén lam co s& cho giam
dinh loai.

3.4. Xay dung cay phat sinh ching loai
3.4.1. Cdy phat sinh chung logi dwa vao
trinh tw trén doan psbA-trnH

Duya vao nhiing két qua trén, xdy dung cay
phat sinh thé hién mdi quan hé cua loai Day
thia canh nghién ctru v&i mot s6 loai thudc chi
Gymnema trén ngan hang gen NCBI. Ddi véi
trinh tu gen psbA-trnH cay phat sinh dugc
xay dung véi chi Gymnema trén ngan hang
gen NCBI co6 3 trinh tu: MF064898.1;
MF064896.1; MF064897.1. Két qua phan tich
cho thdy ma vach psbA-trnH c6 sy twong
ddng dén hon 99,99% (Bang 3a) vdi trinh ty
c6 ma s6 MF064898.1. Mic du ca 3 trinh ty
c6 mid s6 MF064898.1; MF064896.1;
MF064897.1 déu cua loai Gymnema sylvestre
nhung do ving phan b cua loai kha rong nén
tao ra nhiing khac biét di truyén nhat dinh.
Trong nghién ctru nay ciing cho thiy trinh tir
ma vach  psbA-trnH cua loai Gymnema
sylvestre (Retz.) R.Br ¢ quan hé ho hang gan
giii voi trinh ty c6 md s6 MF064898.1. Tur két
qua hé sb khac biét di truyén thu duoc nhu
bang 3, ding phin mém MEGA 6 va phuong
phép Neighbor-joining v€ cdy phat sinh ching
loai nhu hinh 8a.

3.4.2. Cdy phat sinh chung logi dwa vao
trinh tu trén doan trnL

X4y dung cay phat sinh thé hién mdi quan
hé cua loai Day thia canh nghién ctru véi mot
s6 loai thudc chi Gymnema trén ngan hang
gen NCBI. Dbi véi trinh ty gen frnL ¢6 6 trinh

tu:  AJ402137.1 (Gymnema  sylvestre);
AJ402142.2 (Gymnema sylvestre);
AJ431750.1 (Gymnema inodorum),
HE805512.1 (Gymnema sylvestre);
HG530575.1 (Gymnema latifolium);

KF953920.1 (Gymnema sylvestre). Cho thiy
mi vach #rnL ¢6 sy twong dong dén hon 99%

(Bang 3b) véi md s6 KF953920.1 (Gymnema
sylvestre). Didu nay cho thiy hai trinh ty nay
c6 quan hé ho hang rat gan giii véi nhau, va
su sai khac co thé duoc 1y giai 1a do ngudn
gbc xuit xtr clia cac miu nghién ctu khong
gidng nhau. Tir két qua hé s6 khac biét di
truyén thu dugc nhu bang 3b, dung phan mém
MEGA 6 va phuong phap Neighbor - Joining
v€ cdy phat sinh chung loai.

So sanh cua trinh ty gen #nlL cia mot )
loai ¢6 trinh ty twong dong trén ngan hang gen
NCBI bang cach sir dung cong cu BLAST,
chung t6i da thiét 1ap dugc cdy phat sinh
chung loai nhd NCBI (Ngan hang gen). So
sanh trinh ty ma gen cua #rnL cua Day thia
canh c6 mi gen frnL co d6 twong ddng cao
99,27% véi ma vach KF953920.1 (Hinh 8b).
3.4.3. Cdy phat sinh chung logi dwa vao
trinh tw trén doan ITS1

Xay dung ciy phét sinh thé hién mdi quan
hé di truyén cta loai DAy thia canh nghién
ctru véi mot sd loai thude chi Gymnema trén
ngan hang gen NCBI. Déi véi trinh ty gen
ITSI cay phat sinh dugc xay dung voi chi
Gymnema trén ngan hang gen NCBI ¢6 7 trinh
tu: MG730190.1; MF063778.1; MG730189.1;
MF409652.1; MG818139.1; MF063777.1;
MG730191.1 déu cua lodi Gymnema
sylvestre. Qua ddy c6 thé thiy rang ITSI 1a
mot vung c6 su bién thién nucleotide rat 16n
va da dugc chung minh la c6 hi¢u qua trong
viéc danh gia mbi quan hé phat sinh gitra cac
loai thyc vat. Két qua thu duogc trong nghién
ctru nay cho thdy md vach ITSI co sy twong
déng dén 100% véi trinh ty c6 mi  sd
MG818139.1 (Bang 3c).

Tir két qua hé sd khac biét di truyén thu
duoc nhu bang 3c, dung phan mém MEGA 6
va phuong phép Neighbor - Joining xay dung
cdy phat sinh ching loai. Tiép tuc so sanh
trinh ty gen I7S1 cua mdt s6 loai c6 trinh ty
tuong ddng trén ngan hang gen NCBI bang
cach sir dung cong cu BLAST, ching t6i da
thiét 1ap dugc cdy phat sinh chung loai nho
NCBI (Ngan hang gen). So sanh trinh ty ma
gen ITS] cua Day thia canh véi ma vach
MF409652.1 c¢6 d6 tuong dong dén 99,97%
(Hinh 8c).
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Bang 3. H¢ s6 khac biét di truyén cia doan psbA-trnH, truL, ITS1
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Hinh 8. Cay phat sinh chiing loai dya vao trinh tw trén doan psbA-trnH, trnL, ITS1
Ghi chu: Cac so thé hién su sai khac di truyén giita hai lodi trong cung nhanh

Tom lai, v6i két qua phan tich BLAST va
ClustalW2 néu trén, kha nang phan biét & muc
dd loai ciia ba doan ma vach dé xuét la: psbA-
trnH > ITSI > trnL. Trong d6, hai ma vach
psbA - trnH va ITSI cho két qua voi su khac
biét rat nho. Két qua nay trung hop voi
khuyén céo cia CBOL (2009) khi cho rang
chi st dung hai ma vach ADN cho nhan biét
thuc vat bac cao 1a psbA - trnH va ITS].

4. KET LUAN

Trong nghién ctru nay, ADN tong s da
duogc tach chiét thanh cong voi mot su thay
d6i nho trong nong d6 CTAB (4% thay vi
2%). Ba doan ma vach CBOL dé xuét duge su
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dung trong nghién ctru da duoc khuyéch dai
va doc trinh ty thanh cong. Thém nira, tiém
nang nhan biét & mac do loai cia ma vach
psbA - trnH va ITS! 1a cao hon #rnL dua trén
phan tich BLAST va ClustalW2. Do do, su to
hop hai ma vach psbA - trnH va ITSI 1a phu
hop dé nhan biét loai Day thia canh
(Gymnema sylvestre (Retz.) R.Br).
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STUDY ON DNA BARCODES FOR IDENTIFICATION OF
Gymnema sylvestre (Retz.) R.Br SPECIES

Nguyen Van Viet', Nguyen Thi Huyenl, Dao Thi Thuy Hang2

"Vietnam National University of Forestry

Traditional Medicine Hospital, Ministry of Public Security
SUMMARY

Vietnam is a country of diverse and abundant resources with many high economic value animals, plants and
mushrooms species. Previously, the methods of identification and classification of plants were mainly based
on the morphology and anatomy. However, it is difficult to rely on morphology to classify, especially costly
in terms of time, effort and funding. Currently, the method of species identification using DNA molecular
markers is widely used. In particular, DNA barcoding is considered a modern and accurate method for
identifying organisms, using DNA regions both in the nucleus, in mitochondria and in chloroplasts. In plants,
identfication of suitable DNA barcode regions has proven to be more challenging than animals. In this study,
the DNA barcording was approached for identification of Gymnema sylvestre (Retz.) R.Br species derived
from Suoi Hai, Ba Vi, Ha Noi. Three DNA barcodes (psbA-trnH, trnL va ITS1) proposed in this study belong
to chloroplast DNA and nucleus DNA. The success rates for PCR amplification for these loci were 100%.
The success rate for bidirectional sequencing of PCR products was 100% for all three loci with length 565
bp, 567 bp va 767 bp for psbA - trnH, trnL and ITS1, respectively BLAST and ClustalW2 analysis indicated
the species-specific discriminatory ability of the three proposed bar codes: psbA-trnH > ITS1 > trnL. Finally,
a combination of psbA-trnH and ITSI barcodes is proposed as a valuable DNA marker for Gymnema

sylvestre (Retz.) R.Br identification.

Keywords: DNA barcode, Gymnema sylvestre (Retz.) R.Br, identification, I7S1, psbA-trnH, trnL.
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