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SUMMARY

Study on screening polymophic markers between the donor and recipient
plants (QTL/GEN-Increase Grains Per Panicle) for rice yield improvement

Rice plant (Oryza sativa L.) is a key plant and providing daily foods for over 89 million persons in
Vietnam. However, the pressure of rapid population growth, adverse effects from climate change and
limited areas of rice growing in the country due to the urbanization and industrialization that needs to
urgently enhance rice yield to meet the above demands. The objective of this study is to apply
molecular assisted backcrossing (MABC) to transfer the QTL/gene (IGP7-increase grains per panicle)
to some elite Viethamese rice cultivars. The donor (KC25) and recipient plants (Khang dan 18, Bac
thom 7, OM6976 and NPT1) have been successfully selected based on the agronomic and rice yield
traits via field screenings. Initial results showed that the 3 SSR markers RM445, RM500 and
RM21615 revealed polymophism at the target between the parental plants. A total of 156 markers
distributed on the 12 chromosomes were used to screen the polymorphism between the parental
polymorphism for background selection. Among these, 59 polymophic markers between Bac thom
7/KC25, 62 polymophic markers for Khang dan 18/KC25, 58 polymphic markers for OM6976/KC25,
and 63 polymophic markers for NPT1/KC25, respectively. Ongoing works have been done to
generate BC generations and followed the MABC steps in order to simultaneously attain the
individual plants with the highest background of recipient parent and carrying the QTL/gene IGP7.

Keywords: Marker assisted backcrossing, rice yield, agronomic traits.

I. DAT VAN DE suat lua da bi syt giam 13 rét. Do vay, phat
trién nguon gidng di duoc cal tlen cho
ning suat cao, chat lugng tét 1a yéu t6
quan trong dam bao hé thdng san luong
laa. Chon tao gidng lua c6 ning suit cao la
hét stc can thiét va c6 y nghia an toan
luong thyc va tang thu nhdp cua nong dan.

Lua (Oryza sativa L.) 1a cdy trong
quan trong nhat ¢ Viét Nam, dong thoi
cling 1a ngudn thirc dn chinh cho mot nta
dan sb thé gi6l. Viét Nam la mot trong
nhiing quoc gia dimg dau vé xuat khau
gao, chiém khoiang 50% tong san lugng e ;
gao thuong mai trén thé gidi. Lua gao 1a Yeu t0 cau thanh ndng suat ¢ lta la
ngudn thu ngoai t& 16n nhat clia nén nong MmOt tinh trang phic hop gom: So bong
nghi¢p xuit khau Viét Nam va ciing la trén khom, so hat trén bong va khoi lugng
ngudn thirc an chinh cta hon 89 triéu dan  nghin hat. Chon giong nho chi thi phén tir
sO trong nudc. Pong bang song Hong va  va lai tro lai (MABC - Marker Assisted
ddng bang séng Cuu Long c6 san luong Backcrossing) 1a phuong phép thiét thyc,
gao lan luot 1a 17% va 50% (MPL 2009). hiéu qua trong viéc chuyen locus gen quy
Tuy nhién, do qué trinh cong nghiép héa dinh tinh trang di truyén sé luong (QTL -
va d6 thi hoa, quy dét danh cho trong lta  Quantitative Trait Loci) hay gen vao
bi thu hep dang ké, cing véi nhitng anh  giong moi. Phuong phap MABC cho phép
hudng tiéu cuc tir bién d6i khi hdu ning rut ngan qua trinh chon loc, chon loc dugc
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nhiing tinh trang kho, giam thiéu duoc gia
thanh va thoi gian. Chon gidng nho chi thi
phan tir 1a ky thudt hiéu qua so véi
phuong phap chon giéng truyen thdng,
cho phép chon loc truc tlep hé gen cua
ting c4 thé trong quan thé. Chon giéng
nh¢o chi thi phéan tr co thé si dung mot
lugng 16n chi thi dé kiém tra di truyén cia
dong bb me.

T d6 co thé kiém soat duge cac alen
dac biét trong cac ca thé cua qu?m thé. Kiém
tra theo phuwong phap d6, két hop lai tro lai
2 dén 3 thé hé 1a c6 thé thu dugc ¢4 thé véi
nén di truyén ctia dong me va mang gen cin
chuyén. Cac dong nay c6 thé cho tu thu, thu
hat d¢ 1am thi nghiém thtr nghiém trén déng
rudng.

Trén thé gidi dd c6 nhiéu nghién ciru
theo hudng nay ké tir khi nha khoa hoc
Bernatzky va Tanksley, (1986) lan dau tién
1ap ban dd bang chi thi phan tir RFLP trén
ciy ca chua. Cac nha chon giéng tai IRRI
da thanh cong trong viéc tao ra cac giong
la vira ¢6 ning suét cao, vira c6 kha ning
chéng chiu véi cac diéu kién phi sinh hoc
bét lgi. Theo s lidu cap nhat nhét, khoang
trén 40 QTL/gen quy dinh yéu té cdu thanh
nang sudt da dugc xac dinh, phan lap va
nhén ban, trong d6 gen quy dinh tinh trang
tang sO hat trén bong (GN1) di chuyén
thanh cong bang phuong phap (MABC) vao
giong lua Koshihikari, ting 20% ning suat
so v6i ddi ching hién dang dugc trong dai
tra tai Nhat Ban (Sakamoto va Matsuoka,
2008; Tkeda va cs., 2013).

O nudc ta, chon tao gidng bang chi thi
phan tr va lai trd lai 1a linh vuc non tré va
con nhiéu han ché, chua c6 nghién clru nao
chuyén sau vé cai tién nang suét laa. Tu
nhitng van dé néu trén, muc tiéu cua dé tai
la ung dung phuong phap MABC dé
chuyen QTL/gen quy dinh tinh trang tang
s6 hat trén béng vao mot sb gidng lta trong
dai tra tai Viét Nam.
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I1. VAT LIEU VA PHUONG PHAP
NGHIEN COU

1. Vat liéu nghién cru

- Gom 13 gibng mang QTL/gen quy
dinh tinh trang ting sd hat trén bong duoc
thu thap tai mot sd co s¢ nghién ctu lta
Quéc Té, duoc su dung lam cdy cho
QTL/gen. DBéi voi giéng nhan gen, de tai da
thu thap duoc 67 dong/giéng lta trong phd
bién tai Viét Nam dugc st dung lam vét
liéu cay nhan gen.

- Céc chi thi phéan tr SSR lién quan.

- Céc vat tu, hoa chét sinh hoc phan t
chuyén dung.

2. Phwong phap nghién ctru

- Phuong phap b tri thi nghiém ngoai
ddng ruéng danh gia cac chi tiéu hinh thai
sinh trudng va phat trién, yéu to cdu thanh
ning suét va kha nang chdng chiu siu bénh
cua vat liéu cho gen va nhan gen.

- Phuong phéap chon gidng phan tir va
lai tr¢ lai (MABC) (Khanh va cs., 2013).

- Phuong phap tach chiét va tinh sach
ADN theo CTAB cai tién.

- Phuong phap phan tich s6 liéu théng
ké: S6 lidu dugc xur ly thong ké trén may
tinh bang chuong trinh Excel, cing phan
mém SAS, 2008, va cac phuong phap phan
tich thong ké khac.

I1I. KET QUA VA THAO LUAN

1. Panh gia chi tiéu nang suéat va yéu t6
cau thanh nang suat cia dong/gidng
cho va nhan QTL/gen tang so6 hat trén
béng

Két qua khao sat trén dong rudng danh
gia vé dic diém sinh trudng va phat trién,
cac yéu té cdu thanh ning suat, ning suat
thuc thu, kha nang chéng chiu sidu bénh,
chéng d6 va danh gia do thuan cua 13 giéng
laa mang QTL/gen tang s6 hat trén bong, da
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Iwra chon duoc giéng KC25 trién vong, st
dung lam gidng cho gen (donor plant) quy
dinh tinh trang ting s6 hat trén bong
(Khanh va cs, 2012). Tuong tu, két qua
danh gia 67 dong/giéng lua thu thap, da
chon dugc 4 dong trién vong dung 1am cay
nhan QTL/gen (recipient plants) ting sb hat
trén bong gom: Béc thom 7, Khang dén 18,
OM6976 va dong NPTI1. Trong d6, giong
Khang dan 18 thé hién tinh 6n dinh va Béc
thom 7 1a giéng lua chét lugng, hién dang
dugc trong phd bién ¢ khu vuc dong bang
song Hong, OM6976 1a gidng lta ning suét
dugc trong trén dién rong & dong bang song
Cuu Long, va dong dang hinh méi (NPT1)
(Khanh va cs, 2012).

2. Xac dinh chi thj phan tir da hinh tai vi
tri vung QTL/gen giira dong/giong cho
va nhan gen

' Giéng KC25 mang gen quy dinh ting
s0 hat trén bong /GP7 da dugc xac dinh va
phéan 1ap do céc nha khoa hoc Nhat Ban va

RMA445

RM 500

Han Qudc (Takeda va Matsuoka, 2008).
Nham muc dich tim kiém chi thi c¢6 thé st
dung dé phat hién QTL/gen IGP7 trong cac
ca thé con lai, tién hanh phan ung PCR véi
ADN cua céc gidng lta Bic thom 7; Khang
dan 18; OM6976, NPT1 va giéng cho gen
KC25. Sir dung 6 chi thi SSR nam & vi tri
cia gen, vé hai phia cua gen IGP7 trén
nhim sic thé s6 7. Xac dinh dugc 3 chi thi
cho da hinh giita gidng Bic thom 7, Khang
dan 18, OM6976 va KC25 gdm: RM445,
RM500, RM21615. Két qua duoc thé hién
qua Hinh 1. So sanh véi bing chuan L
(ladder), véi cac chi thi RM445, RMS500
biang chay s6 3 (midu DNA cua gidng
K(C25) xuat hién bang DNA cao hon cic
bang chay 1,2,4 va 5, v6i chi thi RM21615
bing chay sb 3 thdp hon cac bang chay con
lai. Sy chénh léch vé vi tri cac bang DNA &
duong chay sé 3 voi cac bang 1, 2, 4 v6i 5
thé hién da hinh gitra cac gidng Béc thom 7,
Khang dan 18, OM6976, NPT1 voi giong
KC25 (Hinh 1).

RM21615

Hinh 1: Mot 56 két qua chay dién di kﬁa’o sat, xdc dinh chi thj cho da hinh tai vi tri
OTL/gen quy dinh tinh trang tang so hat trén bong giita giong cho va nhdn gen.
Trong do bang 1: Bac thom 7, bang 2: Khang ddn 18; bang 3: KC25; bang 4: OM6976,

bang 5:

3. Xac dinh cac chi thi phan tir da hinh
gitra dong/giong cho va nhén QTL/gen
trén 12 nhiém sac thée

Budc dau sir dung 156 chi thi phan
tir SSR dé khao sat cac chi thi cho da hinh

NPTI

giita giébng cho va nhan QTL/gen trén 12
nhiém sic thé (NST) nham phuc vu chon
loc nén di truyén giéng nhan gen va chon
loc cac ca thé con lai. Tién hanh lam phan
tmg PCR véi ADN ciia cac gidng lta nhan
va cho gen. Két qua thu duoc: 59 chi thi
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phan tir cho da hinh giita gidng Bic thom
7/KC25, 62 chi thi cho da hinh giita gidng
Khang dan/KC25, 58 chi thi da hinh gilra
gidng OM6967/KC25 va 63 chi thi da hinh

L 123456 78

:.gu.sau

RM10916

gitta dong NPT1/KC25 (bang 1). Mot s6 két
qua dién di chi thi phan t¢ da hinh ADN
trén 12 NST dugc minh hoa qua Hinh 2,
Hinh 3.

RM24865

5 6 7 8

L1 23 4

Hinh 2: M{t s6 hinh anh dién di két qua khao sdt da hinh véi ADN cdc giong
cho va nhdnr gen voi chi thi RM2108; RM10916; RM24865. L.Marker ladder;
2.Bic thom 7; 3.KC25; 4. Khang din 18; 5.0M6976; 7.NPTI

Quan sat Hinh 2, so sanh v&i bang
chuan ladder, cic chi thi RMI1208,
RM10916, dudong chay s6 3 (mau DNA cia
gidng KC25) xuét hién bang DNA cao hon
cac bang ¢ duong chay s 2 (mau DNA cia

gidng Bac thom 7), bang so 4 (mau DNA
cua glong Khang déan 18), s6 5 (mau DNA
cia giong OM6976), va bang s6 7 (mau
DNA cuta dong NPT1).

6 7 BLa 2874 5

o e
sl sl S0l

=
RM19199

-

RMioZ3&8

ol

RM22825

Hinh 3: Két qud khdo sat da hinh véi ADN cdc giong cho va nhdn gen
voi chi thi RM19199; RM19238; RM22825
L.Macker ladder, 2. Bac thom 7; 3. KC25; 4. Khang ddn 18; 5. OM6976, 7. NPT

Chi thi RM24865 & bang chay s 3 xuat
hién bang DNA thap hon bing DNA ¢ céc
bang s6 2, 4, 5,7. Sy chénh 1éch vé vi tri cac
bang DNA & cac duong chay 2, 4, 5 va 7

v6i 3 thé hién da hinh giita cac giéng Bac
thom 7, Khang dan 18, OM6976 véi gidng
KC25. Tuong tu, két qua Hinh 3, so sanh
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v6i bang chudn ladder, ciing cho thdy chi
thi RM 19199, RM22825 ¢6 vi tri mau DNA
& duong chay sé 3 cao hon cac duong chay
s6 2, 4, 5 va 7. O chi thi RM19238 mau
DNA ¢ dudng chay s6 2, 4 1én mo, duong
chay s6 3 va 5 1én 13, co su khac biét vi tri
& duong chay s6 3 va sd 5.



TAP CHi KHOA HOC VA CONG NGHE NONG NGHIEP VIET NAM

Bang 1. Két qua xéc dinh chi thi phén tir da hinh gitra gidng cho va nhan QTL/gen
quy dinh tinh trang tang so hat trén bong

NST

Chi thi phan tr cho
da hinh gitra NPT1
va KC25

Chi thi phan tir cho da
hinh giira BT7 va KC25

Chi thi phan tor cho da
hinh gitra KD18 va
KC25

Chi thi phan t&r cho da
hinh gitrha OM6976 va
KC25

RM10115, RM10136,
RM10694, RM10741,
RM10800, RM10815,
RM10916, RM11062,
RM11438, RM11504,
RM1287, RM3412b,
RM5365, RM7075

RM10115, RM10136,
RM10694, RM10741,
RM10800, RM10815,
RM10916, RM11062,
RM11438, RM11504,

RM1287, RM3412b, RM493,

RM5365, RM7075

RM10115,RM10136,
RM10694,RM10741,
RM10800,RM10815,
RM10916,RM11062,
RM11438,RM11504,
RM1287, RM3412b,
RM493, RM5365,

RM10115,RM10136,
RM10741,RM10800,
RM10815,RM10916,
RM11062,RM11438,
RM11504, RM1287,
RM3412b, RM493,
RM5365, RM7075

RM7075
2 RM1243, RM526, | RM1243, RM526, RM5356, | RM526, RM5356, RM6, RM207, RM526,
RM5356, RM6, RM6 RM7355 RM5356, RM6, RM7355
RM7355
3 | RM14795, RM14820, RM 13332, RM14795, RM14795,RM14820, RM14795,RM14820,
RM282, RM3654, | RM282, RM3297, RM3654, RM282, RM3297, RM282, RM3297,
RM5480, RM7389 RM5480 RM3654, RM5480, RM3654, RM5480
RM7389
4 |RM16589, RM16820, | RM16820; RM280; RM3333; | RM16589, RM16820, RM16589, RM16820,
RM280, RM3333, RM349; RM551 RM280, RM3333, RM280, RM349, RM551
RM349, RM551 RM349, RM551,
5 RM19199; RM31 RM19199; RM31, RM7027 RM19199; RM31, RM19199; RM31
RM7027
6 RM19238, RM3, RM3, RM345, RM494, RM3, RM345, RM494, RM19238, RM3,
RM345, RM494, RM527, RM528, RM7434 RM527, RM528, RM345, RM494,
RM527,RM528, RM7434 RM527, RM528,
RM7434 RM7434
7 RM11, RM21539, |RM11, RM21539, RM21769, RM11, RM21539, RM11, RM21769,
RM21769, RM248, RM248, RM7338 RM21769, RM248, RM7338
RM7338 RM7338
8 RM22825, RM331, | RM22825, RM331, RM447 RM22825, RM331, RM22825, RM331,
RM447 RM447 RM447
9 RM1026, RM296, RM1026, RM11874, RM296, RM11874, RM296, RM11874,
RM11874, RM1208 RM1208 RM1208 RM1208
10 | RM24865, RM25181, RM24865, RM25181, RM24865, RM25181, RM24865, RM25181,
RM25271, RM3628 RM3628 RM25271, RM3628 RM25271, RM3628
11 | RM3137, RM7283, | RM7283, RM19840, RM341 | RM7283, RM19840, RM19840, RM341,
RM19840, RM341 RM341 RM3625
12 RM1194, RM247, | RM1194, RM247, RM7102, RM1194, RM247, RM1194, RM247,
RM7102 RM7102 RM7102

Lai tao cac t6 hop lai F1

Song song vdi viéc xac dinh da hinh

trén 12 NST, da tién hanh lai tao cac to hop
lai F1 giita gidng cho va nhin QTL/gen quy
dinh tinh trang ting s6 hat trén bong. Két
qua lai tao dugc cac t6 hop Bic thom
7/KC25 (65 hat), t6 hop Khang dan 18/
KC25 (35 hat), t6 hop OM6976/KC25 (40
hat) va t6 hop NPT1/KC25 (32 hat).

IV. KET LUAN

1. Chon duoc 4 dong/gidng ding 1am
cdy nhan gen gébm Bic thom 7, Khang dan
18, OM6976, dong NPT1, 1 gidng trién
vong cho QTL/gen quy dinh tinh trang tang
s6 hat trén bong 1a KC25.

2. Xac dinh dugc 3 chi thi phan ti da
hinh tai vi tri QTL/gen quy dinh tinh trang
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ting so hat trén bong gitra Bic thom 7,
Khang dan 18, OM6976, NPT1 va KC25
gom: RM445, RM500, RM21615.

3. Xac dinh duogc cac chi thi cho da hinh
trén 12 NST gdm: 59 chi thi cho da hinh
giita giéng Bic thom 7 va KC25, 62 chi thi
cho da hinh giita giéng Khang dan 18 va
KC25, 58 chi thi cho da hinh giita giéng
OM6976 va KC2, 63 chi thi cho da hinh trén
12 NST gitita dong NPT1 va KC25. Lai tao
thanh cong t6 hop F1. Budc nghién ciru tiép
theo 1a tién hanh phat trién cac thé hé BC va
mg dung phuong phap MABC dé chon tao
ra nhitng c4 thé c6 nén di truyén gidng cay
me cao nhat va mang QTL/gen quy dinh tinh
trang tang sd hat trén bong.

TAI LIEU THAM KHAO

1. Bermnatzky, R., & Tanksley, S. D.
(1986). Toward a saturated linkage
map in tomato based on isozymes and

random c¢DNA sequences. Genetics,
112, 887-898.

2. lkeda, M., Miua, K., Aya, K., Kitano,
H., Matsuoka M. (2013). Genes

offering the potential for sesigning
yield-related traits in rice. Cur Opi
Plant Biol (dang phat hanh).

3. Khanh T.D, Linh L.H., Linh T.H., Ham
L.H.,, Xuan T.D.. (2013). Rapid and
high-precision marker assisted
backcrossing to introgress the SUBI
QTL into the Vietnamese elite variety.
J. Plant Bred Crop Sci, 5: 26-33.

4. Takeda, S., and Matsuoka, M. (2008).
Genetic approaches to crop
improvement: responding to

environmental and population changes.
Nature, 9:444-457.

5. T.Db.Khanh, B.M. Cuong. (2012). Bdo
cdo chuyén dé sé: 1.1 “Nghién ciru irng
dung chi thi phdn i lién két véi cdc
tinh trang cdu thanh ndng sudt tao
giong liia thudn siéu nang sudt. Vién Di
truyén Nong nghiép. Thang 10, 2012.

Ngay nhén bai: 15/4/2013

Ngudi phan bién: GS. TSKH. Tran Duy Quy
ngay 7/5/2013

Ngay duyét dang: 3/6/2013

NG DUNG CONG NGHE CHi THIPHANTU
TRONG CHON TAO GIONG LUA THUAN KHANG RAY NAU

Lwu Thi Ngoc Huyén, Phung Tén Quyén,

Vi Burc Quang

SUMMARY

Application of Marker Assisted Selection technology
in brown planthopper resistant rice breeding

Brown planthopper (BPH), Nilaparvata lugens Stal, which causes serious yield reduction by directly
sucking the plants and acting as a vector of various diseases such as rice grassy stunt and ragged
stunt, is one of the major insect pests of rice throughout the Asian rice growing countries. Marker
Assisted Selection (MAS) is a tool for enhancing the efficiency of Rice Molecular Breeding.
Introgression of Bph3 and BphZ genes from the rice line 1S1.2 into the elite cultivar IR64 was
confirmed using MAS. From the BC3F6 generation, the most promissing rice line KR8 was
selected. The rice line KR8 was shown high resistance level with most of brown planthopper
biotypes in Vietnam. Real revenue yield of the rice line KR8 was 5,2 to 8,0 ton/ha.

Keywords: Brown planthopper, Marker Assisted Selection (MAS), Rice breeding, SSR
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