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SUMMARY

Using molecular markers to select plants carrying Sub1 in BC2F1 population for improving
Bac Thom 7 tolerance of submergence

Vietnam is one of the most vulnerable countries to climate change in Asia. Rice is a principle food
in Vietham and plays an important role as an economic activity in this country. Rice yield in the Red
River Delta can be significantly reduced by climate change. Sea level rise and flash flooding occur
at various degrees which cause directly adverse effects to hundreds ha of growing rice. To improve
rice tolerance with submergence is a vital work to minimize the risks from climate change.
Successful application of MABC methods to select a line namely No 19 in BC2F1 populations which
have genetic background up to 89,8%.The submergence tolerance rice line should be developed in
the frequent flooding areas in the Red River Delta to cope with climate change.

Keywords: Bac Thom 7 (BT7), Marker-assisted backcrossing (MABC); submergence tolerance.

I. BAT VAN BE

Lua la cay trong quan trong nhit ¢ Viét
Nam ddng thoi ciing 1a nguon thirc an chinh
cho hon mot nira déan s6 thé gidi. Viét Nam
1a nu6c xuat khau gao dung tha 2 trén thé
gi6i sau Thai Lan, chiém khoang 50% tong
san luong gao thuong mai trén thé giGi. Lua
gao 1a ngudn thu ngoai t¢ 16n nhat cua nén
nong nghiép xut khau Viét Nam va ciing 1a
ngudn thirc an chinh ctia gan 90 triéu dan sd
trong nudc. Pong bang song Hong ¢ san
luong gao chiém 17% san lugng gao trong
toan qudc. San lugng gao Viét Nam co thé
giam dang ké do bién doi khi hau giy ngip
lut. Do d6, dap tng san lugng lua ¢ vung
dong bang song Hong thong qua cong tac
chon tao giéng lta c6 kha nang chiu ngép,
ning sudt cao 1a hét sirc can thiét va co y
nghia cho an toan luvong thuc va tang thu
nhép cua nong dan tai vung chiu anh huéng
ctia bién déi khi hau.

Phuong phap chon giéng nho chi thi
phan tir va lai tré lai (MABC) da dugc tng

dung thanh cong tai Vién Nghién cuu lua
Qudc té (IRRI) trong viéc quy tu QTL/gen
chiu ngap vao mot sé giéng lua hién dang
trong phd bién & cac nuéc Nam va Pong
Nam chau A. Phuong phap MABC thiét
thuc, hi€u qua trong viéc quy ty locus gen
quy dinh tinh trang di truyén sb luong
(QTL) hay gen vao giéng méi cho phép rut
ngin qua trinh chon loc. Viéc ing dung chi
thi phan ttr két hop lai tré lai tir 2 dén 3 thé
hé c6 thé thu dugc ca thé véi nén di truyén
cia gidng me va mang gen chuyén. Cac
dong nay cho ty thy, thu hat dé tién hanh
thir nghiém trén dong ruéng. T nhing
thanh cong trén cho thdy viéc ung dung chi
thi phén tir xac dinh ca thé mang QTL/gen
Subl trong chon tao glong laa Bic thom 7
chiu ngap 1a hét sirc can thiét.

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Vat liéu nghién clru

- IR64-Subl: Gidng lua thuan duoc
nhdp ndi tir IRRI mang locus gen Sub! chiu
ngdp dugc dung la dong bo.
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- Bic thom 7 1a gidng lua duogc st dung
lam giébng me nhéan locus gen Subl chiu
ngap. Bic thom 7 hién 1a gidng lua dang
dugc trong kha phd bién tai mot sd tinh
dong bang séng Hong cd ning suét cao,
chit luong gao kha.

- Cac chi thi phan tir SSR tai vi tri ving
locus gen va trén 12 nhiém sic thé.

- 6 c4 thé thé hé¢ Fi (BT7/IR64-Subl)
dugc xac dinh va chon loc bang 2 chi thi
phan tr ARTS va RM25181.

- 18 ca thé thé hé BCiFi (BT7/IR64-
Subl) mang locus gen Sub/ da dugc sang
loc thong qua 2 chi thi phan t¢ SC3 va
ARTS.

2. Phuong phap nghién ctru

- Phuong phap chon giéng bang chi thi
phan tr va lai tr6 lai (MABC - Marker
Assisted Backcrossing).

- Phuong phap xir 1y s6 ligu: SO liéu
dugc xu ly thong ké trén may tinh thong
qua chuong trinh EXCEL2007, Graphical
genotypes 2.0 (GGT2.0) va cac phuong
phap phan tich thong ké khac.

- Mot sé ky thuat trong phong thi
nghiém (Ky thuat tach chiét va tinh sach
ADN, Phuong phap PCR v&i moi SSR, Ky
thuat phan tich két qua trén gel
polyacrylamide...).

III. KET QUA VA THAO LUAN

1. Xac dinh chi thi phan tr da hinh tai vi
tri vung locus gen Sub1 giitra giong laa
BT7 vaIR64-Sub1

Subl 1a locus gen chiu ngap da dugc
1ap ban dd chi tiét trén nhidm sic thé 9 bang
quan thé F, gom 4022 ca thé v6i khoang
cach 0,075 cM (Xu et al. 2006). Dya vao
két qua 1ap ban do chi tiét locus gen Subl,
cac chi thi phan tir lién két voi locus gen
Subl da dugc su dung. Trong nghién ciru
nay, 24 chi thi phan tir trén NST9 da duogc
khao sat nham xac dinh chi thi phan tir da
hinh gitra giéng laa Bic thom 7 va IR64-
Subl. Két qua khao sat da xac dinh duoc 11
chi thi cho két qua da hinh giita giéng Bic
thom 7 va IR64-Subl trong d6 c6 5 chi thi
lién két v6i ving QTL/gen Subl véi cac
thong tin chi tiét dwoc thé hién ¢ bang 1.

Bang 1. Danh sach chi thi cho két qua da hinh tai vi tri vang QTL/gen Sub!
trén NST9 gitra Bac thom 7 va IR64-Sub/

Vi tri Do dai doan nhan | Nhiét dd gan moi
TT | Tén chi thi Trinh tw xudi/ngwoc
(Mb) (bp) (°C)
GAGAGGACGATGGCACTATTGG
1 RM23662 0,4 149 60
CGAGGAACTTGATTCGCATGG
GCAGTGTCCAACCATCTGTG
2 RM5688 1,7 150 55
ATCTGGTCACCCTTTGCTTG
CAGGGAAAGAGATGGTGGA
3 ART5 2,6 124 55
TTGGCCCTAGGTTGTTTCAG
GCTAGTGCAGGGTTGACACA
4 SC3 6,8 217 55
CTCTGGCCGTTTCATGGTAT
TGCCACATGTTGAGAGTGATGC
5 RM23877 6,3 327 60
TACGCAAGCCATGACAATTCG
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2. Xac dinh chi thj phan tr da hinh trén
12 nhiém sac thé gitra giéng lua BT7 va
IR64-Sub1 phuc vu chon loc néen di
truyéen

Dé x4c dinh chi thi phan ttr da hinh trén
12 nhiém séc thé phuc vu chon loc nén di

1 2 3 4 5 6

1 | 208 A S0S009-fY- 08 RMs0s )
RS AT Rys18—H-20 H  rusio-}}-28
RMLO7IH-11.2 RMs639-H- aadl
10 307 -
—— RM30 1.1
RMS404
RMI887HH-23 5
27T H-
RMLO927—H-15.4 RMS?2 9.9
RMTOOTIT Russas4H-317
RM6329- 1288
RM7250 G361 U
i . !
Ry423 g 351
RvassH-317
J

truyén, 378 chi thi phan to dugc sir dung
khao sat da hinh giita giéng lta Bic thom 7
va IR64-Subl. Két qua khao sat xac dinh
dugc 58 chi thi phan t&r cho da hinh giira
IR64-Subl va BT7. Cac chi thi da hinh va
vi tri dugc thé hién & ban d6 hinh 1.
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Hinh 1: Ban d6 cdc chi thi phdn tir da hinh giiva giong BT7 va IR64-Subl trén 12 NST
Ghi cha: 86 cac NST duoc bicu thj bing s6 ¢ phia trén NST. Chi thi phan tir SSR da hinh & phia bén trai cac
NST, tuong ung vi tri chi thi phén tir ghi bén phai NST. Yung den bicu thi vi tri QTL/gen Subl. Vi
tri va thir tu chi thi phéan tir dugc xay dung dua trén ban do Nipponbare (TIGR v. 3 pseudomolecules
available at www.gramene.org and at sliver.plbr.cornell.edu/SSR).

3. 'ng dung chi thi phan tir trong chon
loc ca thé Bac thom 7 mang QTL/gen
Sub1 trong quan thé BCF,

Quén thé BCoF str dung trong nghién
ctru duoc xay dung tir to hop lai tro lai
(Backcross) giita ca thé BCiFi-Subl va
gidng lia BT7. Cé thé BCFi-Sub! di duoc
xac dinh mang locus gen Subl chiu ngép
bang hai chi thi phan tir SSR lién két chat
voi Subl 1a: ARTS va SC3.

Trong thi nghiém nay, c4 thé BCoF; da
dugc kiém tra xac dinh mang locus gen
Subl bang hai chi thi phan t ARTS va
RM23877.

Két qua da xac dinh dugc 57 ca thé
mang locus gen Sub/ bang chi thi phan tir
ARTS5 (hinh 2) tir 235 c4 thé BCaF). Céc cé
thé mang locus gen Sub/ ky hi¢u s6 4,6, 7,
8,9, 10, 12, 15, 18, 22, 23, 24, 25, 26, 27,
28, 30, 31, 32, 33, 35, 36, 37, 38, 40, 41,
44, 46, 47, 48, 55, 56, 57, 58, 59, 66, 70,
71, 75, 76, 78, 79, 81, 82, 83, 88, 89, 90,
106, 107, 109, 110, 111, 114, 115, 117,
118. Trén hinh 2 1a két qua kiém tra di
truyén cac ca thé BCoF), ky hiéu A 1a di
truyén cua gidng lta Béic thom 7; B 1a di
truyén cua gidng laa IR64-Subl véi chi thi
phan trt ARTS va H 1a di hop ta.
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Hinh 2: Két qua chay dién di trén 235 cd thé BC>F | (sit dung chi thi phin tir ARTS)

BT: Béc thom 7, Sub1: IR64-Subl; 1-235: Céc cé ca thé lai BCoF;
A: Bic thom 7, B:IR64-Sub1, H: Dj hop tir

Trong thi nghiém nay, ngoai ARTS, chi 70, 71,72, 75,76,78,79, 81, 82, 83, 88, 89,
thi phﬁn to RM23877 cling duoc st dung 90, 197, 198, 199, 211, 212, 213, 214, 215,
xac dinh di truyén vai 259 ca thé BCoFy Két 216, 217, 218, 219, 220, 221, 223, 224, 225,
qua 87 ca thé da dugc xac dinh mang locus 226, 227, 228, 229, 230, 231, 232, 233, 235,
gen Subl cu thé: 4, 7, 8,9, 10, 12, 18, 22, 236,237,238, 240, 241, 243, 244, 245, 246,
24,25, 26,217,217, 31, 32, 33, 35, 36, 37, 38, 247, 248, 249, 250, 251, 252, 253 va duoc
40, 41, 44, 46, 55, 56, 57, 58, 59, 61, 66, 67,  th€ hién ¢ hinh 3.
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Hinh 3: Két qua chay dién di trén 259 cd thé BC>F | (sir dung chi thi phan tir RM23877)

BT: Béc thom 7, Sub1: IR64-Subl; 1-259: Céc ca c4 thé lai BC:F;
A: Bac thom 7, B:IR64-Subl, H: Di hgp tir, O: khong c6 két qua

Nhu vay viéc su dung 2 chi thi phan tur Chon loc nen di truyén giéng BT7 cac
ARTS5 va RM23877 da xac dinh duoc 42 ca ¢4 thé trong quan thé lai BCoF).
thé mang QTL/gen Subl phuc vu viéc chon I—)e chon loc nhimg c4 thé mang nén di
loc nén di truyén BC2F; dugc ky hiéu: 4, 7, truyén giéng nhan gen cao nhat, 53 chi thi
8,9, 10, 12, 18, 22, 24, 25, 26, 27, 28, 31 phén tir da hinh gitta BT7 va IR64-Subl
32> 33, 35, 36, 37, 38, 40, 41, 44, 46, 55’ trén ca 12 NST duge su dung de sang loc.

56, 57, 58, 59, 66, 70, 71, 75, 76, 78,79,  Két qua da xac dinh dugc 8 ca thé c6 nén di
81, 82, 83, 88, 89, 90.
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truyén glong BT7 tx 70-75%, 19 ca thé
mang nén di truyén tir 75-80%, 12 c4 thé

mang qén di truyén tir 80-85%, 3 ca thé
mang nén di truyén tir 85-90% (hinh 4).
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Hinh 4: Ty Ié cdc cd thé mang nén di truyén giong me (BC>F )

Hinh 5 la ket qua phén tich di truyen ca
thé s6 19 v6i nén di truyén cao nhit gidng
nhan gen BT7 la 89,8% thong qua chuong
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IV. KET LUAN VA BE NGHI

1. Két luan

trinh phan mém Graphical genotypes 2.0
(GGT2).
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Hinh 5: Ban db di truyén cua cé thé s 19

Ghi chit: Thir ty clia cae NST duoc biéu thi bing sb & phia dudi va danh séch cac chi thi ding trong khao st
nén di truyén ¢ phia bén trai, trong tmg vi tri chi thi phan tir ghi bén phai NST. Vung den biu thi nén di
truyén giong BT7, ving sang bi€u thi nén di truyén giong IR64-Sub1.Vi tri va thi ty chi thi phan tir dugc xay
dung dua trén phan mém GGT2.

Két qua khao sat xac dinh duoc 58 chi
thi phan tir cho da hinh gitra IR64-Subl va

BT7 tr 378 chi thi phan tu

8

trén 12 NST.

Ung dung phuong phap chon giéng nhd
chi thi phan tir va lai hoi quy da xac dinh va
chon loc duoc sé 19 mang locus gen Subl
c6 nén di truyén cia gidng nhan gen Bic
thom 7 1a 89,8%.
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2. Dé nghi

Cén tiép tuc nghién ctru phat trién ca
thé da chon tao dugc trong thi nghi€ém & cac
thé hé tiép theo (BC3F1, BC4F)...) ddng thoi
tién hanh danh gia kiéu gen, kiéu hinh cia
cac ca thé dé tao gidng mang locus gen
Subl nhung vin gitt dugc nén di truyén
hoan toan gidng Béc thom 7.
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MOT SO GIONG LUA INDICA
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SUMMARY

In vitro plant regeneration from immature embryos of indica rice cultivars

In this study, immature embryos of 18 indica rice cultivars growing in Vietham such as Khang
Dan 18, Huong Xuyen 5, DT36, DT37, DT42, Phieu Huong 1, QR1, Xi-23, IR64, Bac Thom 7,
Bac Thom 8, VS1, Lua Thom LT1, Lua Thom LT2, Lua Thom LT10, Tieu Huong 138, Khang Dan
dot bien and IR56 were used for callus induction and plant regeneration. It took about 6 weeks to
obtain whole regeneration plants that could be transferred to the greenhouse. Callus induction
and plant regeneration were carried out on MS (1962) medium containing phytohormones. After
2 weeks of culture, 52.0-72.67% seeds induced embryogenic callus (depending on cultivars).
The plant regeneration frequency ranged 10.0-37.14% (depending on cultivars). Frequencies of
callus induction and plant regeneration derived from immature embryos depending on immature
age and rice cultivars. Survival plant frequency was more than 95% in the greenhouse after 4
weeks. All regenerated plants were fertile and set seeds. There were no morphological variations
observed.

Keywords: Embryogenic callus, immature embryos, plant regeneration, indica.



