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SO SANH TINH HIEU QUA VA KINH TE
CUA BA PHUONG PHAP LY TRICH ADN TREN CAY LUA

La Cao Thang', Ha Minh Luén', Bui Thanh Liém!

TOM TAT

Ba phuong phap ly trich ADN dugc nghién ctiu d€ danh gia tinh hiéu qua va kinh t€ khi st dung danh gia kiéu
gen phuc vu nghién ctiu chon tao giéng. Mdi phuong phap dugc ddnh gid dua vao kha ning khuéch dai ctia phan tng
PCR, thanh phan hda chét, vat tu tiéu hao cling nhu thoi gian thuc hién. Két qua cho thdy phuong phap ly trich bang
NaOH-Tris cho hiéu qua kinh té cao nhit so v6i phuong phap IRRI va CTAB. Két qua san phdm PCR cua phuong
phap NaOH-Tris tuong duong véi hai phuong phap con lai. Phuong phdap NaOH-Tris dugc thuc hién trong 2 buéc,
hiéu qua, thoi gian thuc hién ngian nht ciing nhu ré tién nhit so v6i phuong phap IRRI va CTAB. Phuong phép ly
trich ADN v&i NaOH-Tris thich hgp cho cac nghién ctiu ting dung chi thi phan ti trong chon tao giéng & cac phong

thi nghiém trang bi co ban tai Viét Nam.
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1. DAT VAN DE

Chon gidng nho chi thi phan ti (Marker-Assisted
Selection, MAS) hién dang dugc ap dung rong rai
trén thé giéi va ca Viét Nam. Cong viéc danh gia
kiéu hinh ctia mot s6 lugng 16n ca thé doi hai tiéu
ton nhiéu thoi gian va cong stic. Do d6, qua trinh
ly trich ADN tii mot s6 lugng 16n quin thé d€ chon
loc cé thé mang gen/QTL muc tiéu cin dugc thuc
hién don gian va nhanh chéng. Hién nay da cé nhiéu
phuong phap ly trich ADN da dugc phd bién (Zheng
et al., 1995; Wang et al., 1993; Guidet, 1994; Ikeda et
al., 2001; Collard et al., 2007; Kim et al., 2016; Zhang
et al., 2016) va moi phuong phap cé uu/nhugc diém
riéng cting nhu phu thudc vao diéu kién trang bi ctia
phong thi nghiém.

Trong cac phuong phap viia néu thi phuong phap
ly trich ADN sti dung CTAB cho san phdm ADN
nhiéu va do tinh sach cao chi phu hgp véi cac thi
nghiém phén tich yéu cau chit lugng ADN cao
(Doyle & Doyle, 1990). Tuy nhién, phuong phap
nay doi hoi phai ton nhiéu thoi gian va st dung
nhiéu thanh phan héa chat khac nhau. Trong khi
do6 phuong phép ly trich ADN theo kiéu don gian
c6 thoi gian ly trich ngin hon, tuy nhién s6 lugng
ADN thdp va d¢ tinh sach khong cao (Wang et al,
1993, Ikeda et al, 2001; Kim et al., 2016; Zhang et
al., 2016 c6 cai tién). Cac két qua ly trich ADN tii cac
phuong phap ly trich ADN theo ki€u don gian c6 thé
ap dung hiéu qua trong viéc kiém tra ca thé€ mang
gen G cac thé hé sém, danh gia vét liéu ban dau doi
v6i cac chi thi phan t SSR trong ting dung chi thi
phan tu trong chon giong.

Muc dich ctia nghién ctiu nay la danh gid hiéu
qua ly trich, so sanh tinh kinh té trong viéc sti dung

3 phuong phap ly trich ADN c6 thay d6i trén cay lua
trong di€u kién phong thi nghiém trang bi co ban.

IL. VAT LIEU VA PHUONG PHAP
2.1. Vat liéu nghién ciu

Hat lta ctia 8 giéng lua (BB57, BB61, OM4900,
ST24, IR64-Saltol, FL478, OM7347) c6 ki€u gen
tuong phan nhau d6i véi tinh trang khang bénh bac
14 va chong chiu man dugc dung dé danh gia tinh
hiéu qua ctia cac phuong phap ly trich ADN thong
qua phan tng PCR. Cac hat lua dugc gieo trén dia
petri d€ duing cho viéc thu mau la. La lua dugc thu
khi cay con dugc 3 la dugc st dung dé€ ly trich ADN.

2.2. Phuong phap nghién ciiu

2.2.1. Phuong phdp NaOH-Tris c6 thay ddi
(Wang, 1993)

Khoang 20 mg mau la non dugc cat nho va cho
vao tube 2,0 ml cd sdn vién bi thép (duong kinh
5 mm) va dugc thém 200 ul NaOH 0,5 M. Mau
dugc nghién bang may d4p mau Bioblock Scentific
(Germany) véi toc do dap 60 Hz trong 1 phut. Sau
khi nghién, bi thép dugc loai ra ngoai va thém vao
350 ul Tris IM pH 8.0, trén déu valy tdm 13000 rpm
trong 3 phut. Dich trich c6 thé st dung truc tiép cho
phan tng PCR hodc trit & nhiét do -20°C cho dén
khi st dung.

2.2.2. Phuong phdp IRRI (Zheng, 1995)

Khoang 20 mg mau la non dugc nghién bing
c6i chay trong 200 pl dich trich [Tris-HCI 50 mM,
EDTA 25 mM, NaCl 300 mM, SDS 1%, pH 8,0].
Sau khi mau 14 dugc nghién, 800 ul dich trich dugc
thém vao, tron déu va chuyén sang tube 1,5 ml. D&
tua protein, 500 ul chloroform:isoamyl alcohol (ty 1é
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24 : 1) dugc thém vao va tron déu; sau d6 mau duoc
ly tim 1 phut & 13000 rpm. Dich trich dugc chuyén
sang tube mdi c6 chita 750 pl con tuyét doi (ethanol
100%) lanh nham taa ADN; sau d6 mau dugc ly tim
13000 rpm trong 3 phut. Phian dung dich phia trén
dugc d6 bo va phéin tia ADN & day tube dugc riia
lai v6i 500 pl con 70%. Phan két tia ADN thu dugc
dugc hoa tan bang 70 pl TE buffer (Tris HCI 10 mM,
EDTA 1 mM, pH 8,0) sau khi lam kho & nhiét do
phong khoang 20 phut (dé€ ethanol con sét lai bay
hoi hét). ADN sau khi hoa tan c6 thé dugc st dung
trong phan ting PCR hodc trit & nhiét d¢ -20°C cho
dén khi st dung.

2.2.3. Phuong phdp CTAB c6 thay d6i (Doyle va
Doyle, 1990)

Khoang 20 mg mau la non dugc nghién béing
c6i chay trong 500 ul dung dich CTAB (CTAB 2%,
PVP 1%, Tris 100 mM, NaCl 1,4M, EDTA 20 mM)
va dugc chuyén sang tube 1,5 ml. Dich trich dugc @ 6
65°C trong 30 phut; sau d6 500 pl chloroform:isoamyl
alcohol (ty 1¢ 24 : 1) dugc thém vao, tron déu va ly
tam 13000 rpm trong 3 phut. Dich trich dugc chuyén
sang tube méi c6 san 750 pl con tuyét d6i (ethanol
100%) lanh dé€ tia ADN. Sau d6, mau dugc ly tam
13000 rpm trong 3 phut. Phian dung dich phia trén
dugc d6 bo va phén tia ADN & day tube dugc riia
lai v6i 500 pl con 70%. Phan két tia ADN thu dugc
dugc hoa tan bang 70 pl TE buffer (Tris HCI 10 mM,

EDTA 1 mM, pH 8,0) sau khi lam kho6 & nhiét do
phong khoang 20 phut (dé ethanol con sét lai bay
hoi hét). ADN sau khi hoa tan ¢6 thé dugc st dung
trong phan ting PCR hodc trii & nhiét d¢ -20°C cho
dén khi st dung.

2.2.4. Kiém tra hiéu qud ly trich ADN théng qua
phdn iing PCR

Phan tng PCR dugc thuc hién dé€ khuéch dai
mot doan ctia gen Xa2l véi doan moi chuyén biét
Xa21 va chi thi phan t RM336 ¢6 lién két chat véi
QTL Saltol (Bang 1). Xa21 la mét trong nhiing gen
quy dinh kha nidng khang ctia cay lua véi nhiéu loai
ching gay bénh bac 14 nhu PX061, PXO86, PXO79
va DX020 trong khi Saltol 1a QTL chu lyc quy dinh
tinh chéng chiu man trén céy lta. Hai doan gen
nay dugc uu tién st dung d€ kiém tra hiéu qua cac
phuong phap ly trich do tinh sdn c¢6 va phu hop véi
cac nghién ctiu dang dugc thuc hién tai phong thi
nghiém. Thé tich phan ting 1a 20 yl, thanh phan gom:
1,0 pl dich trich ADN, 4 pl 5X MyTaq (Bioline, UK),
0,5 ul moi thuan 10 ng/pl, 0,5 pl moi nghich 10 ng/ul
va 14 pl H O. Phan ting PCR dugc thyc hién trén
may eppendort TM 96 giéng (Applied Biosystems,
USA). D€ khuéch dai doan gen muc tiéu, chu ky
nhiét dugc thuc hién nhu minh hoa & hinh 1.

San phdm PCR sé dugc phén tich bing dién
di trén gel agarose 3%, cac gel dugc nhudém bang
GelRed va quan sat duéi den UV.

Bang 1. Trinh tu cdp moi dugc st dung trong nghién ctiu

Chi thj phén tu Moi Trinh ty moi Tm (°C)
Xa2l Xa2l-R 5-AGACGCGGTAATCGAAAGATGAAA-3 57
Xa2l-F 5-AGACGCGGAAGGGTGGTTCCCGGA-3’
RM336 RM336-R 5-GCTGGTTTGTTTCAGGTTCG-3 55
RM336-F 5-CTTACAGAGAAACGGCATCG-3
2.3. Thoi gian va dia diém nghién ctu
Nghién ctiu dugc thuc hién tii thang 3 dén thang
| 6 nam 2020 tai Vién Lua Dong bang song Ctiu Long.
sc | 94

4phat | 15 gidy

72° Lo

phit | sphat
55.57°C :

30 gidy

Uplal30fn — 4°c

Hinh 1. Chu ky nhiét cho phan ting PCR
dé khuéch dai doan gen muc tiéu vé6i cdc moéi Xa2l
(Tm = 57°C) va RM336 (Tm = 55°C)

I1I. KET QUA VA THAO LUAN

3.1. Danh gia hiéu qua ly trich ADN thong qua két
qua cua phan ing PCR

San phdm PCR khuéch dai cic doan gen Xa2l
va QTL Saltol tti ADN cua 3 phuong phap ly trich
cho thay hiéu qua ly trich ADN tuong duong. Can
luu y thém la st dung cic 14 non dé ly trich ADN
sé cho hiéu qua cao hon. Lugng 14 dung trong
ly trich khoang 20 - 40 mg va st dung la cta cay
7 - 10 ngay tudi. Phan ting PCR st dung ADN ly trich
bing phuong phip NaOH-Tris, IRRI va CTAB déu
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cho thdy san phdm khuéch dai (Hinh 2). Hinh anh
cac bang khuéch dai san phdm PCR tii cac phuong
phép ly trich cho két qua cac bang ADN sang va ro
trén bang gel dién di. Cac san phdm khuéch dai PCR
déu dé dang phén biét dugc cac alen cua tling chi thi
phén ti trén cac giong lda stt dung. Piéu nay chiing
to ca 3 phuong phap st dung déu cho hiéu qua tuong
tu nhau trong nghién ctiu nay nhung phuong phap
ly trich v6i NaOH-Tris cho nhiéu uu diém hon nhu
dugc mo ta & cdc bang 2 va 3.

NaOH-Tris

Xaz21

RM336
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Hinh 2. San phdm khuéch dai PCR ctia doan gen Xa21
(hinh trén) va QTL Saltol (hinh duéi) st dung cac chi
thi phén tt Xa21 va RM336 d6i véi cac phuong phap
ly trich khac nhau: Phuong phap NaOH-Tris cai tién,
phuong phap IRRI, phuong phap CTAB

Ghi chii: M: Thang chudn. Giéng BB57 mang alen
khdng bénh bac la cia gen Xa2l; BB61, OM4900
va ST24 mang alen nhiém cia gen Xa2l. Gidng
IR64-Saltol va FL478 mang QTL Saltol chong chiu
man; Jasmine85 va OM7347 khong mang QTL Saltol.

3.2. So sanh hiéu qua kinh té caa cac phuong phap
ly trich ADN

Hiéu qua kinh t& xét vé tiéu chi thoi gian, budc
thuc hién ciing nhu thanh phén vét tu hoa chéit dé
thuic hién cac phuong phap dugc mo ta 6 bang 2 va 3.
Thoi gian thuc hién thi phuong phap NaOH-Tris
cho thoi gian ngin nhit (< 5 phut), ké dén la
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phuong phdp IRRI (thsi gian thuc hién khodng
1 gio), trong khi phuong phap CTAB cho thoi gian
dai nhét (thoi gian thuc hién trong khoang 2 gio)
(Wang et al., 1993; Zheng et al.,, 1995; Doyle &
Doyle, 1990). Phuong phap NaOH-Tris tiéu ton thoi
gian ngin ciing nhu don gian (chi thuc hién trong
2 budc) giup tiét kiém nhiéu thoi gian va chi phi,
thanh phan héa chit st dung 6 muc t6i thiéu nhung
dam bao hiéu qua ly trich vé chatlugng cting nhu s
lugng cho cic phan ting PCR. Cu thé, phuong phéap
NaOH-Tris chi qua buéc nghién mau pha v& té bao
va ly tam thu dich trich chita ADN dé€ chay truc tiép
san phdm PCR ma khong qua cac budc loai bo tap
chét va tta d€ thu nhan ADN (Wang et al., 1993).
Do phuong phap NaOH-Tris c6 it budc thuyc hién
dan dén han ché viéc st dung cac vat tu tiéu hao nhu
tube dung mau, cac loai tip dung cho pipet nén hiéu
qua kinh té€ hon.

Bang 2. So sanh cac budc va thoi gian thuc hién
ctia cac phuong phép ly trich ADN

Buécly trich  NaOH-Tris | IRRI CTAB
Pha v6 té bao 1 phat 5 phut 3 - 5 phat
U Khong Khong 30 - 60 phat
Tinh sach Khong 10 phat 20 phuat
Taa Khong 5 phut 5 phut
Ria Khong 1 phut 1 phat
Lam kho Khong 20 phut 20 phut

Bang 3. So sanh thanh phan héa chat va vét tu st dung
ctia cac phuong phép ly trich ADN

Vattrhoa chdt | 0 oy Trs  IRRI | CTAB
st dung
ggﬁ;ﬁrﬁhm Khong 6 6
Ethanol 100% Khong Co Co
Ethanol 70% Khong Co Co
EDTA Khong Cé Cé
NaCl Khong Co Co
SDS Khoéng Co Khong
CTAB Khéng Khéng Co
Tris-HCI Cé Cé Cé
NaOH Co Khong = Khong
S6 tube 2,0 ml >1 22 =2
S6 tip 1000pl >2 >4 >4
$6 tip 200yl >1 >1 >1
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Hon niia, viéc st dung mdy nghién trong ly
trich mau cang cho thdy hiéu qua cua viéc st dung
phuong phap ly trich ADN véi NaOH-Tris. St dung
may nghién mau giup gia ting s6 mau ly trich cho
mot 14n nghién 1a mot 1gi thé cho cac thi nghiém
danh gia sang loc kiéu gen s6 lugng 16n. Tuy nhién,
néu st dung cac phuong phap ly trich nhu CTAB
hay IRRI bao gom nhiéu budc lai 1a mdt tré ngai to
16n do phai chuyén mau nhiéu budc trén s6 lugng
16n mau, diéu nay lam chdm di qua trinh thuc hién
ciing nhu hiéu suét ly trich.

IV. KET LUAN VA PE NGHI

4.1. Két luan

- Phuong phdp ly trich ADN v6i NaOH-Tris
trong nghién ctiu nay cho hiéu qua danh gia kiéu
gen tuong duong véi phuong phap IRRI va CTAB.

- Phuong phap ly trich v6i NaOH-Tris cho hiéu
sudt cao khi stt dung cho sang loc s6 lugng 16n mau
két hgp v6i viéc nghién mau biang mdy. Bén canh do,
phuong phap nay sti dung hda chat va vat tu tiéu hao
& mtic t6i thi€u, dong thoi qua trinh ly trich dugce rat
ngan dang ké.

- Phuong phap ly trich v6i NaOH-Tris thuc hién
don gian, nhanh chéng va dé 4p dung cho cac phong
thi nghiém sinh hoc phéan ti dugc trang bi ¢ mtc
co ban.

4.2. Dé nghi

- Phuong phap ly trich v6i NaOH-Tris nén dugc
st dung rdng rai tai cac phong thi nghiém chon tao
giong lua.

- C6 thé ting dung két qua nghién ctiu nay cho
cac doi tugng cdy trong khac.

LOT CAM ON

Nhom tac gia xin chan thanh cdm on kinh phi tai
trg thuc hién nghién ctiu tit dy an “Nghién ctiu chon
tao giong lua nép c6 mui thom, chiu mén cho ving
boéng bang song Ctliu Long”
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A comparison on efficiency and economy
of three DNA extraction methods in rice
La Cao Thang, Ha Minh Luan, Bui Thanh Liem
Abstract
Three DNA extraction methods were used to assess their efficient and economical aspects for rice genotyping in
breeding programs. Each method was assessed based on PCR amplification, chemical components, consumables
and time requirement. The results showed that the NaOH-Tris method had the highest economical efficiency among
three methods. The NaOH-Tris method was only done in two steps and consumed less reagents and consumables.
This method produced nearly identical PCR amplification results to IRRI and CTAB methods. The NaOH-Tris
method will be useful in Marker Assisted Breeding in basic laboratories in Vietnam.

Keywords: DNA extraction, efficiency, rice, PCR
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