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XAYDUNG PHUONG PHAP XACPINH LOCUSGENPHUC VU
CHO CONG TAC THU NGHIEM VA GIAM DPINH GEN
O CAY LUA THEO TIEU CHUAN ISO/IEC 17025:2017
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TOM TAT

Trong nghién ctru ndy, phuong phéap xac dinh 10 gen (locus gen) khang bénh va chong chiu bét lgi phi sinh hoc
& lua da duoc xay dung cho Phong Sinh hoc phan tir giam dinh gen thuc vt theo tiéu chuan ISO/IEC 17025:2017.
Két qua khao sat 10 chi thi phan tar, RM153 (lién két véi xa5), P3 (lién két voi Xa7), pTA248 (lién két voi Xa21),
RM224 (lién két voi Pik-h), pB8 [lién két v6i Pi9(t)], RM527 (lién két véi Piz-5), RM7102 (lién két véi Pita-2),
ARTS5 (lién két voi Subl), RM493 (lién két vai Saltol) va BAD2 (lién két véi fgr) pht hop cho hoat dong thir nghigm.
Phu:(mg phap xac dinh gen (locus gen) phuc vu thr nghiém dugc xay dung v6i bdn bude co ban, tach chiét ADN
téng sé tir miu 14 10a, khuéch dai gen bang ky thuat PCR, kiém tra san phdm PCR trén gel agarose va phan tich két
qua. Két qua ciia nghién ciru ndy c6 ¥ nghia quan trong dé xay dung Quy trinh thir nghiém va van hanh phong Sinh

hoc phan tir giam dinh gen thuc vét theo tiéu chuén ISO/IEC 17025:2017.

Tir khéa: ISO/IEC 17025:2017, gen, locus, lta, xac dinh gen
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|. PAT VANDE

ISO/IEC 17025:2017 (International Organization
for Standardization/ International Electrotechnical
Commlssmn) la phlen ban méi nhit cua Tiéu chuan
qudc té vé hé thong quan 1y chat luong &p dung riéng
cho phong thir nghiém/hiéu chuin (Honsa and
Mclntyre, 2003). Pay la tiéu chuan cimg, diéu kién
bat bude duge dua ra cho phong thtr nghiém/hiéu
chudn nhim dam bao két qua do luong/thir nghiém
dat duge két qua tin cay nhét va duoc quéc té cbng
nhén. Vi thé, ISO/IEC 17025:2017 dugc xem la muc
tiéu can huéng dén va dat duoc cua cac phong thi
nghiém trong nudc hién nay.

Ung dung chi thi phén tir trong tich hop gen
(Iocus gen) muc tleu nham cai tién tinh trang mong
muon cua cac gibng lua dai tra 1a cach tiép can tdi
uu, rit ngan thoi gian va nang cao hiéu qua chon
tao glong (L& Hung Linh va ctv., 2017). Tur d6, mot
sb gidng lta cai tién di dugc ra doi, véi viée tich
hop gen khang bénh va chdng chiu bét loi phi sinh
hoc. Do vay, xac dinh chinh x4c sy c6 mét ctia gen
(locus gen) muc tiéu trong dong/gibéng lGa dugc xem
la yéu céu cap béach trong thoi gian téi.

Trong nghién ctru ndy, phuong phap xac dinh
10 gen (locus gen) muc tiéu, bao gdm ba gen khang

bénh bac 14 xa5, Xa7 va Xa21; bon gen khang bénh
dao on Pik-h, Piz-5, Pita-2 va Pi9(t); locus gen chiu
ngap Subl; locus gen chiu mén Saltol va gen qui dinh
mui thom fgr & lua dugc thiét 1ap nham &p dung cho
Phong Sinh hoc phén tr giam dinh gen thuc vt theo
tiéu chuan ISO/IEC 17025:2017.

Il. VATLIEUVAPHUONGPHAPNGHIENCUU
2.1. Vatliéu nghién ciru

- Méu gibéng l0a can thir nghiém dwgc nhan vién
phong gidm dinh thu thap trén dong ruéng hoic do
khéach hang cung cip duoc mé ta nhu trong nghién
ctru trude day (Chu Buc Ha va ctv., 2018). Mau thir
nghiém phai c6 lai lich gidng rd rang, duoc lai tao tir
gidng chuan cho gen (&) (IRRI cung cép) va gidng
gbe (9).

- Nghién ctru nay sir dung cac méu gidng chuin
mang gen/ locus gen muc tiéu va cac giébng chuin
khong mang gen do Vién Lua Qudc té cung cip cling
véi cac giéng tham khao BT7, BC15 va Khang dan
18... dé hoan thién phuong phap xac dinh cac locus
gen, xay dung quy trinh (Bang 1).

Céc chi thi phan tir lién két chit voi cac gen
(locus gen) muc ti€u dugc khai thac trong nghién
cuu trude day (Bang 2).

Bang 1. Danh sach cac giéng laa sir dung trong nghién ciru

STT Tén gidng Gen Tinh trang STT Téngidong Gen Tinh trang
1 IRBB5 xab 10 Basmati for Mui thom
2 | IRBB7 Xa7 Khang bénh bac 1a 11 CO039 - Man cam bénh dao 6n
3 | IRBB21 Xa2l 12 IR24 - Man cam bénh bac 14
4 IRBLkh-K3[LT] Pi-kh 13 | IR64 - Man cam ngap
5 | IRBL9-W Pi9(t) Khine bénh dao & 14 IR29 - Man cam min
ng bén n
6 IRBLZ5-CA Piz-5 AMEDFI OO 15 BT7 - Tham khao
7 | IRBLta2-Re Pita-2 16 BC15 - Tham khao
8 | IR64-Saltol Saltol = Chiu mén 17 KD18 - Tham khao
9 | IR64-Subl Subl  Chiungap
Bang 2. Danh sach chi thi phan ti lién két chit véi cac gen (locus gen) muc ti€u
STT  Tén mdi Trinh tw mdi Gen/locus =~ Khoéng cach dén gen
: gen (cM)
F:3’- TCGAGCATCATCATCAG-5’
1 RM153 3’-GCCTCGAGCATCATCATCAG-5 a5 5.0
R: 3’-ATCAACCTGCACTTGCCTGG-5’
F: 3>-CAGGAATTGACTGGAGTAGTGGTT-5
2 P3 Xa7 34
R: 3’-CATCACGGTCACCGCCATAT-5’
F: 3’-AGACGCGGAAGGGTGGTTCCCGGA-5’
3 pTA248 Xa2l 0
R: 3’-AGACGCGGTAATCGAAGATGAAA-5’
F: 3’-ATCGATCGATCTTCACGAGG-5’ .
4 RM224 Pik-h 0
R: 3’-TGCTATAAAAGGCATTCGGG-5’
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Bang 2. Danh sach chi thi phan tir lién két chit voi cac gen (locus gen) muc tiéu (Tiép)

- qg | F:3-CCOGGACTAAGTACTGGCTTCGATA-S - .
P R: 3’-CCCAATCTCCAATGACCCATAAC-5’

F: 3-GGCTCGATCTAGAAAATCCG-5" _

6 | RMS27 R: 3’-TTGCACAGGTTGCGATAGAG-5’ Piz-5 03
F: 3 TTGAGAGCGTTTTTAGGATG-5’ _

7| RM7102 R: 3>-TCGGTTTACTTGGTTACTCG-5’ Pita-2 13
F: 3*-TAGCTCCAACAGGATCGACC-5’

8 | RM433 R: 3-GTACGTAAACGCGGAAGGTG-5’ Saltol 0
F: 3-CAGGGAAAGAGATGGTGGA-5’

3 | ARTS R: 3-TTGGCCCTAGGTTGTTTCAG-5’ Subl 0
ESP: TTGTTTGGAGCTTGCTGATG-5’

1o Bapy FAP: CATAGGAGCAGCTGAAATATATACC-S . Khuéch dai

INSP: CTGGTAAAAAGATTATGGCTTCA-5’ 9 viing gen thom

EAP: AGTGCTTTACAAAGTCCCGC-5’

2.2. Phwong phap nghién ciru

- Phuong phap liy mau: Mau giéng dugc thu
thap va bao quan duwa trén phuong phap liy mau
IGa theo tiéu chuan ISO/IEC 17025:2017 cua phong
thtr nghi€ém theo mo ta trong nghién ctru trude day
(Chu buc Ha vactv., 2018).

- Phuong phap tach chiét ADN tong s6: Mau
1a thir nghiém duogc tach chiét ADN tong sb theo
phuong phap CTAB (Cetyl trimethylammonium
bromide) (Semagn, 2014). Chit luong ciia ADN
duoc kiém tra trén hé théng may doc quang phd
SpectroMAX 190 (Molecular Devices, Hoa Ky).

- Phuong phap khuéch dai bang phan ung PCR:
MAu ADN pha lodng dén ndng d6 30 ng/ul duoc sir
dung lam khudn cho phan tmg PCR trén may C1000
Touch Thermal Cycler (Bio-rad, Hoa Ky) (Rahman
etal., 2013).

- Phuong phép kiém tra san phdam PCR trén gel
agarose: San pham PCR duoc tién hanh dién di trén
gel agarose 2,5% c6 bd sung thuéc nhudm safeview
ADN véi dung dich dém TBE 0,5X (Tris base, boric
acid, EDTA) (Kumar et al., 2015).

2.3. Thoi gian va dia diém nghién ciru

Nghién ctru dugc thuc hién tir thang 4 dén thang
10 nam 2018 tai phong Sinh hoc phan tir - Vién Di
truyén NOng nghiép.

I1l. KET QUA VATHAO LUAN

3.1. Khio sat da hinh ADN ngudn vat li¢u nghién ciru
Khao sat da hinh ADN giita giéng lda goc va
gidng chudn 1a budc khoi dau quan trong dé xac

dinh chi thi lién két gen muc tiéu phi hop cho phép
thtr nghiém. Trong nghién ciru ndy, 10 chi thi lién két
chat vai 10 gen (locus gen) muc tiéu dugce st dung
dé phan tich da hinh ADN giita gidng chuan mang
gen, gidng chuan khdng mang gen va cac giéng tham
khao (Bang 1, 2).

Déi vai cac thir nghiém gen khang bac 14, voi chi
thi RM153 lién két chat véi gen khang bac 14 xa5,
IRBB5 (mang gen xa5) chobang dién di ADN ¢ vitri
~185bp, thé hién da hinh di truyén kha r5 voi IR24
(khong mang gen) va cac gidng tham khao BC15,
KD18 va BT7 (Hinh 1a). D4i v6i chi thi P3 lién két
Xa7, IRBB7 cho bang dién di c6 kich thudc ~300bp,
thé hién tinh da hinh di truyén rat rd véi cac giéng
con lai (Hinh 1b). Tuwong tw, di véi chi thi pTA248,
IRBB21 (mang gen Xa21) cho bang ¢ vi tri ~1000bp,
thé hién da hinh 13 v6i cac gidng con lai (Hinh 1c).

Ddi v6i cac thir nghiém gen khang dao on, chi
thi RM224 lién két chat v6i gen Pik-h cho két qua da
hinh ADN kha rd giira gidng chuan mang gen (bang
ADN 6 vi tri ~135bp) véi gibng CO39 (khdng mang
gen) va ba giéng tham khao (Hinh 1d). Cac phan
tich ciing cho két qua twong tu khi danh gia mirc do
da hinh giira giéng cho gen, gidng khdng c6 gen va
cac gidng tham khao dbi vdi chi thi RM527 (lién két
v6i Piz-5) va RM7102 (lién két Pita-2) (Hinh 1e, g).
Trong khi d6, chi thi pB8, lién két véi Pi9(t), duoc
ghi nhan trong nghién curu trudc day la chi thi trdi
(Xiao et al., 2012), do vay két qua dién di cho thay
giéng chuan mang gen Pi9(t) cho bang ADN & vi tri
~500bp, cac gidng con lai déu khong cho bang ADN
(Hinh 1f).
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Dbi véi cac thir nghiém gen chdng chiu bt lgi
phi sinh hoc, kiém tra san phém PCR da xac nhan
chi thi ART5 (lién két v6i gen chiu ngap Sub1) cho
da hinh ADN kha r5 rang gitra giéng chuin mang
gen Subl (bang dién di ~200bp) véi IR64 va cac
giéng tham khao (Hinh 1h). Tuong tu, phan tich véi
RM493 (lién két chat voi gen chiu man Saltol) cho

RMIS3

a)

RM224
33 o

a

RM3527
<

e)

RM493

thiy IR64-Saltol cho bing ADN & vi tri ~228bp, da
hinh kha rd nét v6i cac gidng con lai (Hinh 1i). Cudi
clng, dbi v6i thir nghiém gen qui dinh mui thom fgr,
chi thi BAD2 cho két qua dién di da hinh ro rét giita
hai giéng laa thom Basmati, BT7 v&i cac gidng lia
khong thom BC15, KD18 va CO39 (Hinh 1k).

pTA248

RMTIO2
B 1s

)

BAD2
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Hinh 1. Két qua phan tich da hinh ADN giita céc gidng lta nghién ciru véi cac chi thi lién két cac gen muc tidu:
(a) xab, (b) Xa7, (c) Xa21, (d) Pik-h, (e) Piz-5, (f) Pi9(t), (9) Pita-2, (h) Subl, (i) Saltol va (k) fgr

3.2. Xay dung phwong phap xac dinh locus gen
muc tiéu phuc vu thir nghiém va giam dinh gen
thue vat theo tiéu chuan ISO/IEC 17025:2017

Xac dinh sy c6 mat ctia 10 gen (locus gen) muc
tiéu trén cac mau giéng lua dugc thyc hién theo quy
trinh chung gdm bdn buéc thir nghiém, (1) tach
chiét ADN téng s6 tir mau la laa, (2) khuéch dai
gen (locus gen) bang k¥ thuat PCR, (3) kiém tra san
pham PCR trén gel agarose va (4) phan tich két qua.

Dé thyuc hién hoat dong thtr nghiém, cac hoa
chét sinh hoc phan tir dugc chuén bi bao g(‘Sm dich
dém chiét (0,1M Tris-HCI, pH 8; 0,05M EDTA;
0,5M NaCl; 0,07% B-mercaptoethanol);  dung
dich SDS 10%; dém CTAB (0,2M Tris-Cl, pH7,5;
0,05M EDTA; 2M NaCl; 2% (w/v) CTAB); hon hop
Chloroform: Isoamylalcohol (24:1); dém TE (10 mM
Tris-HCI pH 8, 1,0 mM EDTA); RNase (10mg/ml);
Isopropanol; Ethanol; Mdi PCR (Bang 2); Thang
ADN chuan; Enzyme Taq polymerase (5U); PCR
buffer (10 mM Tris-HCI, 50 mM KCI va 1,5 mM

MgCl,); dNTPs; Agarose; Dung dich dém TBE
5X (1,AM Tris; 900mM Borate; 25mM EDTA; pH
8,3) va thuéc nhuém ADN Safeview. Dung cu,
vét tu tiéu hao co ban gém kéo cit miu, ging tay;
eppendorf 1,5 - 2,0 ml; dau tip (10, 200, 1000 ul),
plate PCR, bat ghi nhan. Thiét bi can sir dung gébm
may nghién mau RETSCH Mixer Mills MM 200; bé
6n nhiét Memmert WNB14; may li tam Eppendorf
5430R; may lam khé ADN Eppendorf™ Vacufuge™
Concentrator; may dinh lugng ADN Molecular
Devices SpectraMax 190; may PCR Bio-Rad C1000
Touch; bo dién di ngang Owl A2-BP; may chup anh
gel dién di Analytik Jena UVP Geldoc-it2; bo pippet
Research® plus.

(1) Phuong phap tach chiét ADN tong s6 tir miu
14 10a: K thuét tach chiét ADN tdng s6 tir mau 14
laa thir nghiém dugc tién hanh theo phuong phap
CTAB ¢ cai tién (Semagn, 2014). Cu thé, khoang
500 mg mau l lda duoc cit nho vao dng eppendorf
2 ml ¢6 sin 1 vién bi nghién. Ong eppendorf va gia
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dung xtr ly N, dugc dua vao may nghlen mau trong
3 phut dé nghlen thanh dang bot min. B6 sung 1 ml
dém chiét va 50ul SDS 10%, tron déu va u 30 phat
trong bé on nhiét & 65°C, lic nhe. Ly tam voi toc do
12.000 rpm trong 15 phat. Thu ldy dich ndi & trén
vao 6ng eppendorf méi va thém mot thé tich tuong
(g isopropanol, lac nhe va i da trong 10 - 30 phut.
Ly tdm véi 12.000 rpm trong 10 phut, sau d6 loai
b6 pha dich, 1am kho két taa ty nhién. Thém 400
ul TE dé hoa tan. Thém 1pl RNase (10mg/ml), 0
mau & 37°C trong 2h. B6 sung 1 ml dung dich dém
CTAB va dao déu ng trong 15 gidy. Hon hop duoc
Ui trong bé 6n nhiét & 65°C trong 30 phut. Ong dugc
ly tdm ¢ 12.000 rpm trong 10 phut ¢ 4°C, phan dich
ndi dugc chuyén sang 6ng méi. B6 sung 800 ul hon
hgp chloroform: isoamylacohol (24:1) va lic déu,
tlep tuc ly tdm véi toc d6 12.000 rpm trong 15 phat
& 4°C. Phan dich ndi duoc chuyen sang Ong moi;
Isopropanol duogc b sung vao éng theo ti 16 1:1 cung
v6i 5ul NaCl 1M. Hon hop dugc dao déu trong 5-7
phit va ly thm 12.000 rpm trong 10 phut. Két tua
dugc rua trong 500 ul Ethanol 70% va ly tam 12.000
rpm trong 10 pht dé thu tia ADN. ADN tinh sach
dugc lam kho trong 30 phdt va hoa tan v6i dém TE.
Panh gia ndng do va chat luong ADN bang may doc
quang ph6. Mau ADN duoc bao quan & —20°C hoic
—86°C cho céc thi nghiém tiép theo (Hinh 2). Trong
nghién ctru ndy, mau ADN duoc coi 1a dat tiéu
chuan khi 1,8 < OD,,,, < 2,1 (Storchova et al.,
2000).
(2) Phuong phéap khuéch dai gen bang ky thuat
PCR: Mau ADN d pha lodng t&i nong do 30 ng/ul
duoc ding 1am khudn cho phan tng PCR bang mbi

dac hi¢u cho timg (locus) gen muc tiéu. Mdi mau
glong laa can thir nghiém s& dugc phan tich 100
mau ADN dai dién cho 100 ca thé ciia miu giéng
Iua Mau gidng chuin mang gen/ locus gen muyc tiéu,
méu gidng chuan khong mang gen va g10ng tham
khao duoc phan tich 1 mdu ADN/ miu giong. Cac
thao tac chuén bi phan tng va chu trinh nhiét dugc
thuc hién dua trén mo ta da duoc nghién ctru trude
day (Rahman et al., 2013). Téng thé tich cho mot
phan tmg (1X) 1a 10 pl, bao gobm 30 ng ADN tong
0, 12 pmol mdi, 0,2 mM dNTPs, 1X dung dich dém
PCR, va 1,0 don vi Taq Polymerase (Rahman et al.,
2013). Chu trinh nhiét duoc thiét 1ap mot cach t6i
uu, 94°C - 5 phat; 35 chu ky cua 94°C - 15 gidy, 55°C
- 30 gidy, 72°C - 1 phat; 72°C - 7 ph(t va giit mau &
4°C (Rahmanetal., 2013). Phan ing PCR dugc thuc
hién trén may PCR Bio-Rad C1000 Touch (Hinh 2).
(3) Phuong phap kiém tra san pham PCR trén gel
agarose: San pham PCR duoc kiém trabang k¥ thuat
dién di trén gel agarose 2,5% (Kumar et al., 2015).
Can 7,5 gam agarose b6 sung vao 300 ml dung dich
TBE 0,5X. Pun va khudy déu dé tao thanh dang gel
trong 2 phit, sau d6 bo sung 10 pl thubc nhuom
safeview ADN vao gel. 6 gel nong vao khay dién
di da cam lugc, dé ngudi trong 45 phdt. Chuan bj 3
lit dung dich dém TBE 0,5X. Dung pippete hat 10
pl san pham PCR vao mdi giéng va sir dung thang
ADN chuén 50bp. Tién hanh dién di ¢ hiéu dién
thé 90V trong 3 gio cho dén khi bing mau xanh
Bromophenol gan ra khoi ban gel. Ban gel sau khi
dién dugc duwavao may chup anh gel dién di Analytik
Jena UVP Geldoc-it2 dé ghi nhan két qua (Hinh 2).

57 phit
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Hinh 2. So d6 phuong phép xac dinh locus muyc tiéu theo ISO/IEC 17025:2017

(4) Phan tich két qua: Két qua phan tich PCR véi
cap mdi dic hiéu (Bang 2) duoc ghi nhan bang anh
dién di. Phuong phéap phan tich két qua dya vao kich
thudc bang cua gidng chudn mang gen muc tiéu.
Mau thir nghiém dugc coi 1a duong tinh, c6 phat
hién gen muyc tiéu khi giéng chira mau thir nghiém
xuat hién bang dién di c¢6 kich thuéc gidng nhu cua
giéng chuan mang gen tuong tmg (Bang 1, Hinh 1).

Mau dugc coi 1a khong phét hién gen muc tiéu khi
giéng chira mau thir nghiém xuét hién bang dién di
c6 kich thude khéac véi gibng chuan mang gen. Vi
phuong phép thir nghiém nhu trén, két qua phan
tich cho phép dua ra nhan dinh vé sy c6 mat/ ving
mit cia gen muc tiéu trong mau gidng va ty 16 ca thé
mang gen (%) trong 16 mau thir nghiém.
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IV.KET LUAN VADE NGHI

4.1. Két luan

Di x4c dinh chi thi RM153 lién két xa5, P3 lién
két Xa7, pTA248 lién két Xa21, RM224 lién két Pik-h,
pB8 lién két Pi9(t), RM527 lién két Piz-5, RM7102
lien két Pita-2, ARTS5 lién két locus gen Sub1, RM493
lién két locus gen Saltol va BAD2 lién két fgr phi hop
cho thir nghiém 10 chi tiéu gen khang bénh va chong
chiu bat loi phi sinh hoc.

Dai thiét 1ap duoc phuong phap xac dinh locus
gen muc tiéu phuc vu thir nghiém va giam dinh gen
thuc vat theo tiéu chuan ISO/IEC 17025:2017. Quy
trinh gdn bdn budce chinh, tach chiét ADN tong s6,
khuéch dai gen (locus gen) bang PCR, kiém tra san
pham PCR trén gel agarose va phan tich két qua. Két
qua phan tich 100 ca thé ngau nhién cho phép duara
nhén dinh vé sy ¢6 mat/ ving mit ciia gen muc tiéu
trong mau gidng thir nghiém va ty 18 ca thé mang
gen (%) trong 16 mau dwa vao thir nghiém.

4.2. pé nghi

Nghién ctru s€ dugc tiép tuc hoan thién va cai
tién nham nang cao hiéu qua thir nghiém xac dinh
locus gen muyc tiéu va ap dung cho Phong Sinh hoc
phan tir gidm dinh gen thyc vat dat chuan ISO/IEC
17025:2017.
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Establishment of the protocol for detection of locus genes
toward the gene detection in rice with ISO/IEC 17025:2017 standard
Nguyen Thi Minh Nguyet, Chu Duc Ha, Nguyen Thi Nhai,
Nguyen Ba Ngoc, Khuat Thi Mai Luong, Pham Thi Ly Thu, Le Hung Linh
Abstract

In this study, the protocol of detection of 10 disease- and abiotic stress (es)- resistance genes (locus) in rice have
been successfully constructed. Ten molecular markers, including RM153 (for xa5), P3 (for Xa7), pTA248 (for Xa21),
RM224 (for Pik-h), pB8 (for Pi9(t)), RM527 (for Piz-5), RM7102 (for Pita-2), ART5 (for Sub1), RM493 (for Saltol) and
BAD?2 (for fgr) was suitable for gene detection. The protocol of gene detection was established with four basic steps:
(1) total DNA extraction from rice leaves, (2) amplification of target genes by PCR, (3) agarose gel electrophoresis
and (4) data analysis. This result contributes significantly to the establishment and operation of the Laboratory of
Molecular Biology for Gene Detection in plant with ISO/IEC 17025:2017 standard.
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