Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - S6 11(96)/2018

Predicting, identifying and designing functional marker to identify
blast resistance candidate gene (Pit) in Vietnamese rice varieties
Nguyen Truong Khoa, Nguyen Thuy Diep, Nguyen Thai Duong,
Nguyen Nhu Toan, Phuong Huu Pha, Dang Thi Thanh Ha,
Kieu Thi Dung, Tran Thi Thuy, Tran Dang Khanh, Khuat Huu Trung

Abstract

The rice blast resistance gene Pit, which was identified in an Indonesian indica rice variety, Tjahaja, confers broad-
spectrum resistance (Kiyosawa, 1972). Pit gene was isolated and revealed that Pit belongs to the CC-NBS-LRR family
of resistance genes (Hayashi and Yoshida, 2009). DNA markers that allow for identification of resistance genes in rice
germplasm have a great advantage in resistance breeding because they can assess the existence of the genes without
laborious inoculation tests. Functional markers, which are designed from functional polymorphisms within the
sequence of genes, are unaffected by nonfunctional allelic variation and make it possible to identify an individual
gene. In this study, based on the genome sequence databases of 17 Vietnamese rice varieties, we have predicted and
identified the candidate gene Pit that involved in blast resistance ability of 17 local rice varieties. In which, 9 homologous
sequences had total nucleotides of less than 3 nucleotides and 8 homologous sequences had total nucleotides of less
than 20 nucleotides compared to the reference gene LOC_Os01g05620. Simultaneously, we developed Ins_Pit_17
marker derived from InDels segments of candidate gene Pit in local rice varieties. These results indicate that our
functional marker should enhance prediction of Pit function and be applicable in rice breeding programs.
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THIET LAP PHUONG PHAP LAY MAU LUA THEO TIEU CHUAN
ISO/IEC 17025: 2017 PHUC VU THU NGHIEM XAC PINH LOCUS GEN
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TOM TAT
Tiéu chudn ISO/IEC 17025 (International Organization for Standardization/ International Electrotechnical
Commission) la mot trong nhiing thudc do quan trong chiing nh4n cho phong thi nghiém dat tiéu chuin qudc té.
Trong nghién ctiu nay, cac phuong phap l4y mau lda phuc vu thtt nghiém xac dinh locus gen muc tiéu da dugc thiét
lap. Cu thé, hai phuong phap 14y mau thi nghiém ngoai déng rudng va trong phong thi nghiém da dugc x4y dung
thanh cong. Trong dd, cac budc thu, bdo quan miu 4 lta trén ddng rudng va tiép nhan, bdo quan, chudn bi mau thu
nghiém tif 16 mau hat giéng nhén tai phong tht nghiém cing da dugc cha y. Két qua ctia nghién ciiu nay c6 y nghia
trong dua ra quy trinh 14y mau theo tiéu chuin ISO/IEC 17025: 2017, tii d6 thanh l4p va van hanh phong sinh hoc

phan ti gidm dinh gen thuc vét dat chuén ISO/IEC 17025:2017.

T khéa: ISO, lua, thi nghiém, quy trinh, 14y mau

1. DAT VAN DE

ISO/IEC 17025 (International Organization for
Standardization/ International Electrotechnical
Commission) 1a tiéu chudn vé hé théng quan ly
chit lugng, dugc ap dung dic thu cho cac linh vuc
thtt nghiém va hiéu chuén do T8 chiic Qudc té vé
Tiéu chudn hoéa thiét 14p va ban hanh (Honsa and
Mclntyre, 2003). Dugc thiét ké nham hgp nhat
v6i tiéu chudn vé hé thong quén ly chét lugng ISO
9001, tiéu chudn ISO/IEC 17025 dua ra mot cach

nghiém ngit cdc quy dinh d€ dam bao ning luc ky
thuat, mang lai két qua do luong/thtt nghiém dat d¢
tin cay cao va dugc quoc té thita nhan (Yamamoto
et al., 2010). Vi vay, dat chudn ISO/IEC 17025 dugc
xem la mot tiéu chuén “cting” d€ danh gia kha nang
hoat dong ctia phong thti nghiém va hiéu chuin
kiéu mau.

Hién nay, nhu cdu xdc dinh sy c6 mat ctia mot
s6 locus gen muc tiéu trong céc giong lda (Oryza
sativa) dugc xem la quan tdm hang dau trong cac
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chuong trinh chon tao giéng nham néng cao tinh
chdng chiu diéu kién bét 1gi. Nhiéu locus gen khang
v6i bat lgi sinh hoc, nhu bénh dao 6n, bac la va ray
ndu, va bat 1gi phi sinh hoc, nhu ngép tng, mén c6
thé phat hién mot cach chinh xdc béng ky thuat sinh
hoc phén tt dya trén céc chi thi lién két chat véi gen
khang. Do vay, thiét 14p quy trinh xac dinh chinh xac
su c6 mat cua gen khdng muc tiéu trong cac giéng
lta dugc xem la rat can thiét. Tuy nhién, cho dén nay
chua c6 ghi nhén vé phong thu nghiém dat chudn
ISO/IEC 17025: 2017 dam nhén chtic ning xac dinh
su c6 mét cua cac locus gen muc tiéu trén cac giong
ltia 6 Viét Nam.

Trong nghién ctiu nay, phuong phéap ldy mau thu
nghiém da dugc thiét lap lam co s& quan trong cho
ban hanh Quy trinh ldy mau va quan ly mau th
theo tiéu chuin ISO/IEC 17025: 2017. Muc dich ctia
nghién ctiu nay nham trién khai mét phuong phap
14y mau tiéu chuén dam bao tinh dai dién cta mau,
dong thoi giam thiéu t6i da 16i trong qud trinh xac
dinh gen muc tiéu.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ciiu

Mau giong lua can thi nghiém sy c6 mat/ vang
mdt clia locus gen muc tiéu, gom la Iua thu thap
trén dong ruong hodc hat giong lua do khach hang
cung cép.
2.2. Phuong phap nghién ciu
2.2.1. Chudn bi trang thiét bi va dung cy

Tui ziplock, kéo cat mau, ging tay y té, panh kep,

thung lanh bdo quan mau va moét s6 d6 dung can
thiét khac.
2.2.2. Phuong phdp tiép nhdn mau

Mau gidng c6 thé dugc thu thap trén dong rudng
hodc dugc khach hang mang dén phong thi nghiém.
Déi v6i mau giong trén dong rudng, tién hanh danh
s6 céy theo thi tu hang 1 - 10 - 20 - 30 - 40 - 50 - 60
- 70 - 80 - 90 - 100. Néu trong hang c6 khom bj thiéu
thi deo thé tag danh diu va dém sé tiép tuc tit khém
tiép theo. D6 voi 16 hat gidng giao nhan tai phong
thti nghiém, tién hanh kiém tra tem nhéan va phiéu
giao nh4n mau gidng trudc khi 14y mau.
2.2.3. Phuong phdp thu mau va chudn bi mau

Déi véi mau 14 thu truc tiép trén dong rudng: Thu
100 mau l4 dai dién cho 100 cay cua gidng laa can
thti nghiém. Cay dugc danh s6 va ghi nhan theo thd
ty. Mau 14 non, sach bénh dugc cit bang kéo va cit

trong tui ziplock, ghi nhan va bao quan trong thiing
lanh. Mau dugc van chuyén vé phong thi nghiém va
bao quan & 4°C.

D61 v6ilo hat gidng tai phong thi nghiém: Phuong
phép thu mau dugc bén giao thuc hién theo huéng
dan ctia Tiéu chuén Viét Nam vé Hat giéng lua nu6c
- Phuong phap thii TCVN 1700:1976 (Bo Khoa hoc
va Cong nghé, 1986). Mau giéng dugc kiém tra tem
nhan, phiéu giao nhén trudc khi bao quan trong t
mat 4°C. Hat giéng dam bao chat lugng dugc ngam
0 ndy mam trén dia petri trong diéu kién dm, nhiét
do 37°C (B Khoa hoc va Cong nghé, 1986).

III. KET QUA VA THAO LUAN

3.1. Xay dung phuong phap thu va bao quan mau
lalua trén dong rudng

Phong Sinh hoc phén ti Giam dinh gen thuc vat
dugc x4y dung nhdm tht nghiém céc chi tiéu déng
ky cong nhan theo tiéu chuén ISO/IEC 17025: 2017.
Céc chi tiéu tht nghiém la cac locus gen muc tiéu
(khang sau bénh, chong chiu véi cac diéu kién bat
loi ctia ngoai canh, cac gen ndng sudt, chit lugng...
trong céc giong lua). D€ dat dugc muc tiéu trén, viéc
x4y dung va ban hanh phuong phép tiéu chuén déi
v6i viéc thu mau va bdo quan mau la can thiét nhdm
xay dung dugc Quy trinh Ly mau va quan ly mau
thtt ctia phong thti nghiém.

Dbé cung cdp mau dai dién cho cic phén tich thu
nghiém va giam t6i da 16i xdy ra trong qua trinh xac
dinh, quy trinh 14y mau phai phu thu¢c vao ké hoach
14y mau cta phong tht nghiém. Mac du cac budce 1y
mau 4 trén dong rudng khd don gian, tuy nhién quy
trinh thu miu cin phai trd thanh mot tai liéu tiéu
chuén, tit d6 c6 thé€ st dung cho phong thtt nghiém
mot cach chinh quy (Bui Hitu Dién, 2018).

Cu thé, phuong phap thu va bdo quan mau 14 lua
trén dong ruong phuc vu cho Phong Sinh hoc phan
tt giam dinh gen thuc vat theo tiéu chudn ISO/IEC
17025 dugc xay dung gébm nam budc chinh (Hinh 1).

- Budc 1. Chuén bi dung cu l4y mau, vat chua
mau: Cac dung cu l4y mau, chia mau, chita mau
dugc chuén bi theo nguyén tic chung: phai sach
trung tinh va khéng lam nhiém bén, nhiém chéo cho
mau lay, ddng thoi hinh déng, vat liéu ché tao va kich
thu6c ctia dung cu ldy mau va chita mau phai dua
vao céc tiéu chudn phtt hgp cho mau 14 Iua (Bui Hitu
Dién, 2018). Trong nghién ctiu nay, dung cu dugc
chuéin bi bao gobm: kéo y té, tui ziplock, but viét kinh,
ging tay y té, thung lanh bao quan mau.
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Hinh 1. Cac budc tién hanh khi thu mau lta trén dong rudng
phuc vu cho phong thi nghiém gidam dinh gen thuc vat chuén ISO/IEC 17025

- Buédc 2. Xac dinh va kiém tra khu rudng thu
mau la: Trude khi 14y mau giong lua thi nghiém, can
xac dinh va kiém tra khu ruéng thu mau 14 laa do
khéch hang yéu cau. Rudng thu mau 14 1a rudng cdy
theo hang, lia dugc cdy 1 danh, dam bao sach bénh,
tién 1gi cho viéc ghi so d6 va danh d4u khu thu mau.

- Budc 3. Panh s6 va treo nhan cho cay ldy mau
14 theo hang: D6i v6i mo6i mau gidng can thi nghiém
sé tién hanh thu mau 14 trén 100 céy, do d6 hang thu
mau phai dugc ghi so d6 va danh s6 s6 céy theo thi
tu hang 1 - 10 - 20 - 30 - 40 - 50 - 60 - 70 - 80 - 90,
trong d6 danh déu lai nhiing khom lua trong hang
khong dat tiéu chudn, nhu biéu hién nhiém bénh,
hinh thdi khéng dong déu d€ tranh sai s6t trong qua
trinh thu mau.

- Budc 4. Thu mau va ghi nhan mau l4 viia thu:
Mobi mau gioéng lua cin tht nghiém sé dugc thu 100
ca thé, tuong tng véi 100 cay laa. Méi cay lua dugc
thu 2 mau 14 non, khong nhiém bénh, dam béo du
khéi lugng mau cho phan tich thit nghiém va luu
mau. Sau moi lan cit cdn phai vé sinh kéo cat mau
bang coén 70° d€ tranh nhiém bén, nhiém chéo méu
trong qua trinh 14y mau, chia mau. Cac mau la dugc
luu giti trong tai ziplock da ghi nhan va bao quan
trong thung bao quan lanh dam béo mau 14 tuoi cho
budc tach chiét ADN.

- Budc 5. Luu, bdo quan mau trong vat chtia mau
va van chuyén mau vé phong thit nghiém: D€ tranh
viéc xdy ra mau thudn vé tinh dai dién ctia mau dugc
thu (Bui Htiu Dién, 2018). Trong nghién ctiu nay,
100 céy ctia moi mau giéng lta cin thit nghiém dugc
thu mau 14, moéi ciy thu hai 14 (mét 14 cho phan tich
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thti nghiém, mot 14 d€ luu mau). Trong d6, ngudi
14y mau can dam bdo céc diéu kién bdo quin ngoai
dong rudng dé tranh cac tic nhan nhu nhiét d9, anh
sang, d6 4m c6 thé anh hudng dén do tuoi cua la
(Semagn, 2014). Cudi cling, méu la dugc bao quan
trong thiing bdo quan lanh va dugc van chuyén vé
phong thtt nghiém d€ chuén bi cho cac budc tiép
theo ctia quy trinh tht nghiém.

béi v6i phuong phép thu mau 14 ti rudng thi
nghiém, thoi gian phtt hgp nhét d€ tién hanh la sang
sém dé dam bao mau 14 tuci dugc van chuyén vé
phong tht nghiém va tach chiét ADN ngay trong
ngay. Mau luu dugc bdo quan trong ti lanh séu
-20°C trong thoi han 1 thing k€ ti ngay thu mau.
Nhu véy, v6i ndm budc chinh va cac diém can chu
y néu trén, phuong phap thu mau 14 lda trén dong
rudong da dam bao nhiing tiéu chuin cin thiét cho
Phong Sinh hoc phén tt giam dinh gen thuc vat thiét
lap Quy trinh Ldy mau va Quan ly mau thtt phu hgp
v6i tiéu chudn ISO/IEC 17025: 2017.

3.2. Xay dung phuong phap thu nhan, bao quan va
chuén bi mau ti 16 hat giong

Quy trinh nhéan 16 mau hat giéng va xt ly mau
do khach hang cung cdp phuc vu cho Phong Sinh
hoc phan tt gidm dinh gen thuc vat dugc trién khai
tuy thudc vao tinh trang 16 mau giéng. Can bd tiép
nhan sé kiém tra so bo tinh ddng nhat caa 16 mau
déi chiéu véi gidy t6 kem theo, mo6 ta va xac dinh
hinh dang, su nguyén ven, d¢ sach va mtic d6 nhiém
tap ctia bao goi. Cac 16 mau giong khong dat yéu cau
vé su dong nhdt, bi lan hat méc, méi mot sé khong
dugc tiép nhan. L6 mau hat giéng dat yéu ciu sé
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dugc can bo ctia phong thit nghiém tiép nhéan va hai
bén cting ky nhédn vao phiéu giao nhan mau gidng.
Phiéu giao nhén sé dugc photo gtii khach hang
1 ban, ban gbc dugc luu trong hoé so ctia phong thu
nghiém. Mau hat giéng dat yéu cau sé dugc 14y mau
va chuén bi mau thtt nghiém nhu sau: D6i v6i mdi 16
mau can thi nghiém, 20 hat dugc ldy ngau nhién tai
moi 10 vi tri khac nhau trong 16. Téng s6 200 hat lua
sé dugc ngam 1 va cho nady mam.

Hat mau dugc xt ly ngdm u theo huéng dan
trong TCVN 1700:1976 (Bo Khoa hoc va Cong nghé,
1986). Trong do, hat dugc ndy mam trén dia petri cd
gidy 4m, dat & diéu kién nhiét d6 4m 37 + 40°C trong
2 + 3 ngay. Can chd y phai luén duy tri d6 4m cho
dia petri bang cich b6 sung nuéc vao gidy. Mau ld
mam cua tting hat giéng dugc cat & giai doan 7 + 10
ngay sau khi ngdm 1, chiéu dai mau cit 2,0 + 2,5 cm,
chuyén vao céc 6ng eppendorf 2 ml da kh trung va

giti lanh d€ ti€n hanh budc tach chiét ADN tiép theo.
Nhu vay, v6i cac budc va cac diém can chu y néu
trén, phuong phéap thu nhan, bdo quin va chuén bi
mau thtt nghiém tii 16 mau hat giéng nhén tai phong
thti nghiém da dam bao nhiing tiéu chuin can thiét
cho Phong Sinh hoc phén tt giam dinh gen thuc vét
thiét 1ap Quy trinh Ly mau va Quan ly mau thi phu
hop véi tiéu chuén ISO/IEC 17025: 2017.

3.3. Hoan thién quy trinh quan ly 16 hang va bao
quan mau

Viéc ki€m sodt qua trinh bao quan sau ldy mau va
thong tin vé€ mau giéng thtt nghiém rat quan trong,
mau sau khi 14y phai bao géi bing cac bao bi thich
hop va phai dugc ghi nhan véi day du cac thong tin
dé truy xudt ngudn géc néu cin. D€ thong nhat theo
quy chudn chung, nhian mdac thong tin vé mau th
nghiém da dugc thiét ké v6i muc dich cung cép day
du théng tin vé 16 mau giong (Hinh 2).

Nguyén Vian A

SHPT - AGI
Tén nguoi ldy miu
va tén to chic
cta ngudi ldy mau
Xac dinh o vat Dot mau
liéu (tén, loai)

N Ol

9| &

Tén phong thtr nghiém

SHPT-01-L001
am

Ta Ky - Hai Duong

2359-16052018 \

Dia diém, ngay va
thoi gian 14y mau

Ma s6 miu

Hinh 2. Mau nhan méc luu tri va bdo quan mau thtt nghiém
ctia Phong Sinh hoc phan ti gidam dinh gen thuc vat theo tiéu chuén ISO/IEC 17025: 2017

Cu thé, nhan mdc luu tri va bdo quan mau tht
nghiém ctia Phong Sinh hoc phén tt gidm dinh gen
thuc vat c6 ddy du cac thong tin vé tén phong thu
nghiém, s6 thu tu dot 14y mau trong nam, doi tugng
thu mau (lta hodcloai cay trong khéc), ma s6 mau thu
nghiém. Nhan mac cing cung cép thong tin vé nguoi
6 trach nhiém ldy mau, thoi gian va dia diém lay
mau va loai mau (13, hat...). Cac thong tin trén nhan
mac can dugc thong nhét véi bién ban tiép nhén 16
mau giéng va khich hang d€ tranh sai sot cing nhu
xac thyc tinh dai dién ctia phép thi nghiém.

IV. KET LUAN VA DPE NGHI

4.1. Két luén

ba thiét lap dugc phuong phap ldy mau thu
nghiém phuc vu xdc dinh locus gen muc tiéu.
Phuong phép 14y mau tht nghiém dugc chia thanh

phuong phap dp dung cho viéc thu, bao quan mau
ld 1a trén dong rudng va phuong phap ap dung cho
viéc thu nhén, bdo quan, chudn bi mau thtt nghiém
tt 16 mau hat giong nhan tai phong thit nghiém.

Viéc xay dung phuong phap tiéu chuén cho viéc
14y mau thi nghiém dugc xem la nhiing budc di dau
tién cho viéc ban hanh Quy trinh 14y méau va quan ly
mau tht theo tiéu chuan ISO/IEC 17025: 2017, lam
o s& cho viéc x4y dung va van hanh Phong Sinh hoc
phén tt gidm dinh gen thuc vét dat chudn ISO/IEC
17025:2017.

4.2. Dé nghi

Nghién ctu sé dugc tiép tuc nham thiét l4p quy
trinh danh gia 10 gen chi tiéu & lda, ti d6 dua vao
ap dung cho Phong Sinh hoc phan tii giam dinh gen
thuc vat dat chudn ISO/IEC 17025:2017.
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LOT CAM ON

Cong trinh nghién ctiu nam trong hoat ddng xay
dung Phong Sinh hoc phén t giam dinh gen thuc
vat dat chudn ISO/IEC 17025:2017, thudc Tiéu du 4n
FIRST-AGI “Néang cao nang luc nghién ctiu, lam cht
cong nghé genom hoc (Genomics-assisted breeding
- GAB) va cong nghé chon giéng ting dung chi thi
phan tt (Marker-assisted backcrossing - MABC) dé
chon tao cac giong lia khang da yéu t6 ting pho véi
bién d6i khi hau”.
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Establishment of rice sampling protocols with the ISO/IEC 17025: 2017
standard for the identification of locus for target genes
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Abstract
ISO/IEC 17025 Standard (International Organization for Standardization/ International Electrotechnical Commission)
is considered as one of the most critical criteria for the international laboratory certification. In this study, the rice
sampling protocols have been successfully established for the testing of the identification of target genes. Particularly,
two methods in the field and laboratory have been classified. Among them, the steps of sample collecting and storage
in the field were highly recommended as much care as the process of sample receiving, storage and preparation from
the seed package in the laboratory. Our results could provide the rice sampling protocols according to the ISO/IEC
17025: 2017 standard, therefore, contribute to the establishment and operation of ISO/IEC 17025: 2017 certified
laboratory of the molecular biology for the plant gene(s) detection.

Keywords: ISO, rice, test, protocol, sampling
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THIET KE VA XAY DUNG BO CHi THI PHAN TU PHUC VU KIEM PINH
VA NGHIEN CUU DI TRUYEN SAM NGQC LINH (Panax vietnamensis)
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TOM TAT

St dung chi thi phan ti phuc vu kiém dinh va phén tich di truyén cac loai sam, dac biét la sdm Ngoc Linh
(Panax vietnamensis) 1a mot trong nhiing van dé dugc quan tim hién nay. Trong nghién ctiu nay, cac chi thi phan td
trinh ty lap don gian (SSR) phuc vu kiém dinh va phén tich di truyén kiéu gen saim Ngoc Linh da dugc thiét ké dya trén
co s¢ dii liéu tham chiéu hé gen nhan va luc lap ctia saim Han Quéc (Panax ginseng). Két qua da thiét ké dugce 600 chi
thi phén tt, 200 chi thi thiét ké tii trinh tu SSR ¢6 d6 lip cao dugc chon loc dé chay khao sat. Trong do, ba motif 1ap, bao
gom -AT-, -AA- va -TT- dugc danh gid la cac trinh tu 1dp phd bién nhit dugc thiét ké cho cic chi thi SSR. Két qua dién
di cho thdy, 134 chi thi SSR c6 kha ning khuéch dai doan trinh tu muc tiéu ctia P. ginseng va P. vietnamensis v6i kich
thudc bang tit 100 + 300 bp nhu thiét ké. Két qua ctia nghién ctiu nay sé cung cip nhiing thong tin co ban vé cac chi thi
phén t& phuc vu cong tac kiém dinh va phan tich di truyén céc loai sim Viét trong d6 c6 sdm Ngoc Linh.

T khoéa: Chi thi phan td, PCR, sdm Ngoc Linh, thiét ké

! Vién Di truyén Nong nghiép, VAAS; ? Vién Khoa hoc ki thuat Nong 1am nghiép Tay Nguyén (WASI)
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