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Hinh 7: Anh dién di san phdm PCR véi mdi Bph14add27 dbi véi cac con lai BC2F1 (OM5629 x BC15);
Thang marker 20bp; U20: OM5629; M13: BC15, 2137-2156: Con lai cla ca thé BC2F1 3009; 2157-2169: Con
lai cGa ca thé BC2F1 3020

IV. KET LUAN VA BE NGHI
1. Két luan

- Di tAm soat, xac dinh dugce 3 candidate gen
Bphl4 cua 3 gibng (Lua ngoi, Té nuong va
OM5629) co sb luong Nucleotid va sb luwgng amino
acid bang véi sé lugng Nucleotid va s6 luong amino
acid ctua gen khang ray nau LOC_0s03g63150 da
cong bd trén thé giéi. Trong do, candidate gen
Bphl4 & gidng Lia ngoi c6 s6 lugng va thanh phan
Nucleotid va amino acid giéng hét gen khang ray
nau LOC_0s03g63150.

- i thiét ké dugc cap mdi Bphldadd27 dic
hiéu dé nhan biét candidate gen khang rdy nau
thudc locus Bphl4 & mot s6 gidng lta dia phwong
ctia Viét Nam. Két qua lai tao da thu dugc 21 con
lai BC2F1 cua cdp lai Lua ngoi X Bic thom s6 7 va

15 con lai BC2F1 cua cap lai OM5629 X BCIS5
mang cac candidate gen Bphl4 & trang thai di hop.

2. Dé nghi

Tiép tuc sir dung cic con lai BC2F1 cho cac
nghién ctru tiép theo dé danh gia kha ning khang
rdy nau cla cac candidate gen Bphl4 co trong cac
gidng laa dia phuong cia Viét Nam va tng dung
trong chon tao gidng
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THIET KE MARKER CHU'C NANG NHAM XAC DINH CANDIDATE
GEN KHANG BAC LA (xa13) @ MOT SO GIONG LUA PIA PHUONG
CUA VIET NAM

Nguyén Thay Diép?, Nguyén Trwdng Khoa',
Khuét Hiru Trung’

Design of functional markers to determine bacterial blight resistance genes
in Vietnamese local rice varieties

Abstract

Bacterial blight is one of the most serious threats to many rice production regions, including Vietnam. In this
study, based on the sequence data of 36 local rice varieties, candidate gene xa13 was identified in eight
Vietnamese local rice varieties. The nucleotide numbers of Coding DNA Sequence of this candidate gene were
similar with the published sequences in Genbank. Especially, Hom rau and Chan Thom varieties have
nucleotide and amino acid ingredient similar with the published xa13 LOC Os08g42350 gene. Xa13add4 marker
was designed to determine xa13 candidate genes in 36 sequenced rice varieties. The xa13add4R/xa13add4F
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primer pair was used to amplify the estimate 97bp DNA fragment which was similar with the published resistant
rice varieties and 94bp in others. This result was very important and basis for the application of molecular
markers in bacterial blight resistant rice breeding program.

Key words: Bacterial blight, marker design, xa13, local rice variety

1. PAT VAN DBE

Bénh bac 14 do vi khuan Xanthomonas
oryzaepv.oryzae (Xo0o0) da va dang gay thiét hai 1on
dén ning sudt ciia nhidu ving trong laa trén khap
thé gidi. Pac bi¢t 1a & cac nude chau A, bénh bac 14
laa rat phd bién va nghiém trong, c6 thé giy thiét
hai t6i trén 50% nang suét lta (David va cs., 2006;
Mueen va cs., 2014; Ali va cs., 2014). Chinh vi vay,
viéc chon tao ra cac gidng lua co kha ning khang
bac 14 1a rat cAn thiét, nham han ché t&i mirc thép
nhét viéc giam ning suit, dap tmg nhu ciu vé lua
gao cua thé gi6i (Latif va cs., 2011).

Dé nhanh chéng tao ra cac gidng lua khang bac
1a, huéng nghién ctru ing dung ky thudt marker
phan tir trong chon tao giong lua dang dugc st dung
rong rdi do c6 thé rat ngan thoi gian chon tao, viée
chon loc nho chi thi phan tir hi€u qua hon va dang
tin cdy hon chon loc kiéu hinh (Liu va cs., 2003; Pei
va cs., 2011; Miah va cs., 2013).

Mot trong cac phuong phap hién dai hién nay
do6 la giai ma toan bo hé gen, so sanh, danh gia sy
gidng nhau (twong ddng) cua chudi ADN va

protein, tir do6 cd thé dua ra du doan vé chirc nang
cling nhu ciu trac ciia nhitng gen méi phat hién
(Sequence Alignment) ing dung trong nghién ctru
chon tao gidng (Thompson va cs., 2007, Mueen vad
cs., 2015).

Tiép can theo dinh huéng nghién ciru méi nay,
dua trén trinh tu 36 giéng Iua ban dia cua Viét Nam
da dugc giai ma, chung toi tién hanh tim soat, thiét
ké cac marker chirc ning (functional marker) dé xac
dinh chinh xac cac candiadate gen khang bac 14 c6
trong cac giéng lua ban dia cia Viét Nam phuc vu
cong tac nghién ctru chon tao gidng lia khang bac
la.

II. VAT LIEU VA PHUONG PHAP
NGHIEN CUU

1. Vit liéu nghién ciru

Nguon vét liéu nghién ciru 13 trinh ty hé gen
cua 36 giong lta ban dia cua Viét Nam da duogc giai
ma (Bang 1).

Bang 1. Danh sach 36 gidng lta ban dia da giai ma

TT Tén gidng 1T Tén gidng
1 Tam xoan Bac Ninh 19 Coi ba dét

2 Tam xoan Hai Hau 20 OM5629

3 Té Nwong 21 Nép bd héng Hai Dwong
4 Nang thom cho dao 22 Tan ngan

5 Thom Lai 23 Ba cho K'te

6 Nép man 24 Bl3o sinh sai

7 Chiém d6 25 Nang quét bién

8 Lda Ngoi 26 Tép Thai Binh

9 M6t bui dé 27 Khéu dién Iv

10 Nang co d6 2 28 Nép méo nwong

11 Blete lo 29 Téc lun

12 Chiém nh& Bac Ninh 2 30 Hom rau

13 Néplun 31 Nép 6ng tao

14 Khéu mac budc 32 OM3536

15 OM6377 33 Khau Lién

16 Chan thom 34 Lua gbc dd

17 Xuwong ga 35 Chiém da

18  KhAu giang 36 1S12
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2. Phwong phap nghién ctru

- Phuong phap tam soat, phan tich thanh phan
nucleotide: str dung phan mém NextGENe V2.3 dé
do tim cac SNPs/InDel cing v6i sy hd trg ctia phan
mém xay dung cy pha hé va so sanh trinh tu cac
nucleotide MEGAG6.0 cho hé diéu hanh Windows.

- Phuong phap thiét k& mdi diac hiéu: dya trén
su sai khac trinh tu cta cac giéng lta da dwoc giai
ma, st dung cic phin mém Primer 3.0 dé thiét ké
céc trinh tu moi..

- Phuong phdp kiém tra candidate gen khdng:

+ Mau 14 cta timg giéng dugc thu thap va tach
chiét ADN tong s6 theo phuong phip CTAB cua
Obara va Kako (1998) c6 cai tién.

+ Phan ung PCR duogc tién hanh trén may
Veriti 96 well Thermal cycler. Tong thé tich phan
tmg 14 15 pl, bao gdbm: 5ul ADN; 0,15uM moi; 0,2
mM dNTPs; 1X Buffer PCR; 2,5mM MgCl2 va
0,25 don vi Taq polymerase.

+ San phim PCR dugc dién di trén gel
polyacrylamide 6,0% va duogc phat hién dudi tia cuc
tim bang phuong phap nhuém ethidium bromide.

111 KET QUA VA THAO LUAN

1. Két qua tdm soat, phan tich thanh phan
nucleotide vung CDS (Coding DNA Sequence)
va thanh phan amino acid cua candidate gen
xal3

Két qua tam soat trinh ty ving CDS (Coding
DNA Sequence) va thanh phan amino acid cua
candidate gen xa/3 va so sanh véi locus gen khang
bac 14 xal3 voi mad hiéu la LOC_0Os08g42350
(Xanthomonas oryzae PV. Oryzae Resistance 13)
(Rice Genome Annotation Project release 5.6;
http://rice.plantbiology.msu.edu/cgi-
bin/ORF _infopage.cgi?orf=LOC_0s08g42350) da
thu nhan dugc 8 gidng c6 sb lugng nucleotide ving
CDS dang bang véi sé lwong nucleotide ciia gen
khang bac 14 xal3 LOC Os08g42350 da cong bd
(924 nucleotide) (Bang 2).

Bang 2. Két qua tAm soét va thong ké nucleotide
vung CDS (Coding DNA Sequence) gen/candidate gen xa13

T Tén gibng lua 'va Nucleotide ving CDS (%) Nucleotide vung
gen tham chiéu T(U) c A G CDS
1 LOC Os08g42350 20,0 37,2 14,9 27,8 924
2 Xwong ga 20,1 37,1 14,9 27,8 924
3 Nép bd héng Hai Dwong 20,1 37,1 14,9 27,8 924
4 Nang quét bién 20,1 37,1 14,9 27,8 924
5 Chiém dé 20,1 37,1 14,9 27,8 924
6 Mot bui do 20,1 37,1 14,9 27,8 924
7 Chén thom 20,0 37,2 14,9 27,8 924
8 OM5629 20,1 37,1 14,9 27,8 924
9 Hom rau 20,0 37,2 14,9 27,8 924

Két qua phan tich thanh phan amino acid cho
thy: cac ving CDS cua 8 gidng déu dung ma va ma
hoa cac amino acid, s luong amino acid ding bang
v6i s6 lugng amino acid cua gen khang bac 14 xal3
LOC 0s08g42350 da cong bd (307 amino acid).
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Dic biét, trong sé 8 gidng trén thi c6 2 giéng 1a
Chén thom va Hom rau c6 thanh phan nucleotide va
thanh phan amino acid gidng hét voi gen khang bac
la xal3 LOC Os08g42350 da cong bd (Bang 2, 3).
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Bang 3. Théng ké ti 1& (%) amino acid clia gen/candidate gen xa13

Gen xailgiong o';%gg Xuong Nfgnzé 232% Chiém  Motbui  Chan = OM  Hom
Amino acid 42350 ga HD bidn do do thom 5629 rau
Ala 13,68 13,68 13,68 13,68 13,68 13,68 13,68 13,68 13,68
Cys 1,63 1,63 1,63 1,63 1,63 1,63 1,63 1,63 1,63
Asp 1,63 1,63 1,63 1,63 1,63 1,63 1,63 1,63 1,63
Glu 2,61 2,61 2,61 2,61 2,61 2,61 2,61 2,61 2,61
Phe 717 717 717 717 717 717 7,17 717 717
Gly 5,54 5,54 5,54 5,54 5,54 5,54 5,54 5,54 5,54
His 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98
lle 5,54 5,54 5,54 5,54 5,54 5,54 5,54 5,54 5,54
Lys 4,56 4,56 4,56 4,56 4,56 4,56 4,56 4,56 4,56
Leu 11,07 11,07 11,07 11,07 11,07 11,07 11,07 11,07 11,07
Met 2,28 2,28 2,28 2,28 2,28 2,28 2,28 2,28 2,28
Asn 2,28 2,28 2,28 2,28 2,28 2,28 2,28 2,28 2,28
Pro 5,86 5,86 5,86 5,86 5,86 5,86 5,86 5,86 5,86
Gin 1,95 1,95 1,95 1,95 1,95 1,95 1,95 1,95 1,95
Arg 2,61 2,61 2,61 2,61 2,61 2,61 2,61 2,61 2,61
Ser 7,17 717 7,17 7,17 7,17 7,17 7,17 7,17 7,17
Thr 5,86 5,86 5,86 5,86 5,86 5,86 5,86 5,86 5,86
Val 12,38 12,38 12,38 12,38 12,38 12,38 12,38 12,38 12,38
Trp 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98 0,98
Tyr 4,23 4,23 4,23 4,23 4,23 4,23 4,23 4,23 4,23

2. Thiét ké marker xac dinh candidate gen
khang bac 14 xa13

Két qua tam soat va so sanh trinh tu locus xa/3
céc 36 gidng lua ban dia di duoc giai mi voi gen
khang bac 14 LOC_0s08g42350 bang cic phan
mém chuyén dung cho thay: xuét hién cac da hinh
don nucleotit (SNP) va cac doan thém, bét (InDels)
gitta cac gidbng voi gen khang bac 14
LOC_0s08g42350 va giita cac gidng voi nhau. Dua
vao su sai khac ¢ doan trinh ty nam trong gen (mat

Data Edit Search Alignment Web Sequencer Display Help

4 nucleotit) da duoc tim thdy ¢ mot sb giéng lua
ban dia cua Viét Nam so vai trinh ty gen xal3 da
cong bd (Hinh 1), st dung phan mém thiét ké moi
Primer 3,0 chung t6i da thiét ké duoc cap mdi chirc
nang (functional marker) dat tén 1a xal3 add4 cé
trinh tu: xal3add4R: cattagcagctagttaacttac va
xal3add4F: tcactcactcactcactcaa co thé khuéch dai
doan gen véi kich thudc khac nhau ¢ cac gidng
khac nhau.

DER%| =M WY ol

DNA Sequences | Translated Protein Sequences|

Species/Bbbrv |
1. LOC_0s08g42350

. Xuong ga

. Nep bo hong HD

. Nang quot bien
Chiem do

. Mot bui do

. Chan thom

. OMs629

. Hom rau

O e e

Hinh 1. Anh déng hang, dong c6t so sanh trinh tw mot doan gen khang bac 14 xa13 ctia mét s6 ging lda ban
dia (doan mat 4 nucleotide)
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Xal3add4

1 2 3 4 5 6

7 8 9 10 111213 1415 1617 18 1920 21 22 2324 2526 27 28 29 30 31 32 33 34 3536

Hinh 2. Két qua kiém tra PCR dbi voi méi xa13add4F/xa13add4R nhan biét gen xa13
& cac giong lta ban dia ctia Viét Nam

Theo tinh toan thiét ké va so sanh véi gen
tham chiéu cua thé giéi da cong bd, cip moi
xal3_add4 s€ nhan lén bang kich thudc 97 bp (¢
cac glong mang candidate gen xal3 giéng véi trinh
tu thé giéi cong bd) va bang 94bp (¢ cac gidng
mang candidate gen xal/3 khac véi trinh ty gen
xal3 thé gidi cong bd).

Két qua kiém tra san pham PCR véi cip moi
xal3 add4 cua ca 36 gidng lta nghién ctru cho thay
¢6 8 gidng lua: Tam xoan Bic Ninh, TAm xoan Hai
Hau, Coi ba dat, Nép bo héng Hai Duong, Tan
ngan, Khau dién lv, Hom rau, Khau lién c6 su xuat
hién cia bang kich thuéc 97bp & trang thai dong
hop, céc giéng con lai xuat hién bang co6 kich thude
1a 93bp dung vai cac tinh toan ban dau. Trong do, 2
gidng 1a Hom rau va Nép bd hong Hai Duong Xuét
hién bang kich thudc 97bp gidng vdi gen khang bac
1a xal3 LOC Os08g42350 da cong bd. Sau 6 gidng
(Xwong ga, Nang quét bién, Chiém do, Mot bui do,
Chan thom, OM5629) c6 sé lugng nucleotide ving
CDS tuong dong vé6i gen khang bac 14 xal3 LOC
Os08g42350 da cong bd nhung khi kiém tra bang
cip mdi xal3_add4-R/xal3_add4-F thi khong co sur
xudt hién cta bang kich thudc 97bp, didu nay cé thé
giai thich 1a do sy sai khac & vung khong dich ma
(non-coding region). Ngugc lai, mot sé gidng mic
du khong c6 du sb nucleotide viing CDS so véi gen
khang bac 1&a xal3 LOC Os08g42350 (924
Nucleotide) nhung lai cé doan trinh tyr 97bp tuwong
g bd sung véi cap mdi xal3_add4-R/xal3_add4-
F da thiét keé.

Nhu véy, cip moi nay cé thé xac dinh dugc sy
da hinh ciia candidate gen xal3 va c6 thé sir dung
dé xac dinh su c6 mit cta cac candidate gen xal3 &
cac thé hé bd, me va con lai phuc vu cong tac
nghién ctru danh gid kha nang khang bac 14 cua cac
candidate gen xal3 c6 trong cic giong lta ban dia
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cua Vi¢t Nam va phuc vu cho cong tic chon tao
giong lta khang bac 14.

IV. KET LUAN VA BE NGHI
1. Két luan

- Pa tAm soat, x4c dinh dugc candidate gen
xal3 cta 8 gidng lua (Xuong ga, Nép bd hong Hai
Duong, Nang quét bién, Chiém do, Mot bui do,
Chén thom, OM5629 va Hom rdu) ¢ c6 sb luong
nucleotide vung dich ma (CDS-Coding DNA
Sequence) va so luong amino acid dung bang vai sb
luvong nucleotide va amino acid cua gen khang bac 14
xal3 LOC Os08g42350 da cong bd (924 nucleotide
dich ma 307 amino acid). Trong d6, c6 2 giéng 1a
Chén thom va Hom rdu c6 thanh phan nucleotide va
thanh phan amino acid giéng hét voi gen khang bac
1axal3 LOC Os08g42350 da cong bd.

- D3 thiét ké duoc cap modi chire nang nhan biét
duoc candidate gen xal3 & mot sb gidng ban dia
cia Viét Nam phuc vu cho cdng tic nghién ctu
danh gia gen khang va lai tao giéng ltia khang bénh
bac 1a.

2. bé nghi

Tiép tuc st dung cac cidp mdi chiic ning da
thiét k& dé nghién clru chuyén cac candidate gen
xal3 co trong cac glong lua dia phuong cua Viét
Nam vao cac gidng nén uu td nham danh gia kha
nang khang bac 14 ctia cac candidate gen xal3 va
g dung trong chon tao gidng.
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KET QUA KHAO NGHIEM GIONG LUA KHANG D[:\N 18-SUB1 CHIU NGAP TAI MOT SO
TINH PHIA BAC

Dao Van Khéi?, Lé Huy Ham', Lé Hiung Linh'

Results of testing the submerged rice variety Khang Dan 18-Sub1
in Northern Vietnam

Abstract

Vietnam is one of the most vulnerable countries affected by submergence stress in Asia. Submergence
caused by typhoons and floods is one of the major reasons for rice production losses in this country. Improving
rice tolerance with submergence is vital to minimize the risks from submergence stress. Using marker-assisted
backcrossing (MABC) method to successfully transferred positive alleles of Sub? from PSB-Rc68 into Khang
Dan18. In this study, we reported a result of testing SHPT2 (Khang dan 18-Sub1) for agronomic, yield
component traits at several provinces. SHPT2 has some good characters such as: short duration (less than 110
days), high yield (6,3 tons/ha in spring season). This variety also expressed resistance to some major pests and
diseases in the field, such as brown plant hopper, blast, sheath blight, steam borer, and bacterial blight.
Especially, results obtained from the experiments conducted in 2014 showed that SHPT2 could become a new
rice variety with submergence tolerance, and replace original Khang Dan 18 variety.

Key words: Rice, Khang Dan 18, Marker-assisted backcrossing, submergence tolerance.
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