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Tom tiit:

Trong nhirng nam gan day, truwéc nhirng dién bién ngay cang phire tap cia blen dbi khi héu toan cau anh huéng rit
16m dén sur sinh truéng, phat trién va nang suat cua cay laa, viéc chon tao glong lua vira ¢6 ning suét cao, vira c6 chit
lwgng tot 13 wu tién hang diu ciia cac nwéc san xuét lia g0 trén thé gi¢i. Chon glong nho chi thi phan tii va lai tré lai
(MABC) 1a phuwong phap thiét thwc, hleu qua dé lai chuyén QTL hoic gen vao dong/giong wu ti. Trong nghién ciru
nay, irng dung phuong phap chon glong nho chi thi phan ti két hop lai tré lai, da lai chuyen thanh cong QTL/gen
quy dinh tinh trang ting so hat trén bong tir dong cho gen KC25 vao dong nhan gen (NPTI) O thé hé BC,F, da chgn
loc dwgc ca thé s6 122 mang gen ting so hat trén bong va c6 nén di truyén cao nhit giong ciy nhan gen dat 96,2%.

Tir khéa: Chon giong phén tir két hop lai tré lai (MABC), KC25, NPT1, QTL/gen.
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Lua (Oryza sativa L.) la cdy luong thyc quan trong nhit,
dong thoi ciing 1a ngudn cung céap thirc an chinh cho nhleu
qudc gia trén thé giGi. Nhu cau can thém lua gao toan cau
vao khoang 676 tri¢u tdn vao nam 2010, du bao s& 1én tGi
763 tridu tan vao nam 2020 va tiép tuc ting 1én 852 tridu
tn vao nam 2035 [1]. Bé dap ung muc tiéu nay, san lugng
la gao trén toan thé gidi phai gia tang dang ké Thuc té cho
thay, san lugng lua phy thude chu yéu vao tlem nang nang
suat ctia cac giéng lua. Do d6, viéce cai thién tiém nang nang
suét la 1a mot trong nhiing chién lugc quan trong dé ting
san lugng lua gao thé gidi va dam bao an ninh luong thuc
cling nhu ting thu nhap cho ngudi trong lua.

Ning suit va yéu t6 cdu thanh ning sut lua duoc tao
thanh boi cac yéu td chinh: S6 bong/don vi dién tich, s6 hat/
bong, ty 18 hat chic/bdong va khbi luong nghin hat. Trong do,
ba tinh trang quan trong quy dinh yéu t6 cAu thanh nang suét
bao gom: S6 bong/khom, s6 hat/bong va khdi luong nghin
hat. Tinh trang cdu thanh ning suét Ia mot tinh trang nong
hoc phtic hop do nhiéu gen quy dinh, va goi 1a tinh trang di
truyén s6 lugng (QTLs) [2].

Chon giéng nho chi thi phan tir va lai tro lai (MABC)
1a phuong phap tién tién, thiét thyc va hiéu qua trong viéc
lai chuyén locus gen hay gen quy dinh tinh trang di truyén
) luong (QTL) vao giéng mai. Ngay nay, voi sy phat trién
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vuot bac cua cong nghé sinh hoc hién dai, rat nhiéu QTL/
gen quy dinh tinh trang ciu thanh ning suit da dugc xac
dinh va dinh vi trén tat ca cc nhiém sic thé cta lba. Tir do,
céc nha chon giéng di st dung cac chi thi phan tir lién két
v6i nhing QTL/gen muyc tiéu dé cai tién thanh céng ning
suét lia, ting ning sut binh quan tir 5,7-36%. Dién hinh
nhu ¢ Trung Qudc, ndm 2014, cac nha chon giéng da lai
chuyén thanh cong gen GW6 quy dinh khéi lwong nghin
hat bang phuong phap MABC vio gidng lta trong dai tra
va lam ting 30% khoi luong nghin hat, ting twong duong
7% ning suat lta. Gan day, tac gia Liu va nhom nghién ctru
(2016) [3] da xac dinh dugc mot QTL quy dinh tinh trang
chiéu dai bong LP! c6 ngudn gbc tir dong C-bao vao gidng
laa dai tra Xiushui79. Két qua cho thiy, chiéu dai bong ting
42,02% va nang suit tang 13,73%.

Vi vay, muc tiéu cua nghién cttu nay la g dung chi
thi phan tir két hop phuong phap lai tro lai dé lai chuyén va
quy tu QTL/gen quy dinh ting s hat trén bong vao dong
NPT nhiam ting ning suat, ddng thoi van gitr nguyén dic
tinh di truyén ciia gidng nhan QTL/gen 1a viéc lam cén
thiét va co y nghia.

Vat liéu va phuong phap nghién ciu

Vit liéu nghién ciu

- Gidng lia KC25 va dong NPTI1, trong d6 NPTI la
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Abstract:

In recent years, the increasingly complicated climate
change has caused adverse impacts on rice production,
hence improving rice varieties with high yield and good
quality is the main objective of worldwide scientists.
Marker-assisted backcrossing (MABC) is one of the
powerful methods to introgress the specific quantitative
trait loci (QTL)/gene into the elite rice variety. In the
study, we have successfully transferred QTL/gene which
controls the trait of increasing number of grains per
panicle from the donor KC25 into the recipient NPT1.
The results have revealed that the selected individual
plant numbered 122 in the BC,F, population carried
the target gene and attained the highest background of
NPT1 up to 96.2%.

Keywords: KC25, Marker-assisted backcrossing (MABC),
NPTI, QTL/gene.
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gidng lta nhap noi trién vong dugc trong kha phd bién & cac
tinh Bong bang song Hong, giong KC25 ¢6 nguon goc nhap
ndi mang QTL/gen tang s hat trén bong.

- Cé thé 56 54 1a ca thé tr thé h¢ BC|F, da dugc xéc dinh
mang QTL/gen tdng s hat trén bong va c6 nén di truyén
cao nhit cta cdy nhan gen, dugc ké thira tir nhitng nghién
ctru trude do [4].

- 03 chi thi phan tr da hinh tai vi tri QTL/gen quy dinh
tang s hat trén bong gdbm RM445, RM500, RM21615. Ké
thira két qua nghién ctru cta tac gia Linh va cs (2008) [5], da
xé4c dinh duogc chi thi RM445 nam trén vung gen va chi thi
RMS500, RM21615 14 2 chi thi can bién 1an luot tai cac vi tri
17,46Mb, 15,91Mb, 18,25Mb (bang 1, hinh 1).

TAP CHI

onGon it \an 22 122017

- 63 chi thi phan tir da hinh trai déu trén 12 nhidm séc thé
(NST) gitra hai giong NPT1 va giong KC25 (bang 2).

Bang 1. Cac chi thi cho da hinh giiia giong NPT1 x KC25
tai vi tri QTL/gen.

Tén moi Mbixuoi Moinguge KICh{RECE
(bp)
RM445  CGTAACATGCATATCACGCC ATATGCCGATATGCGTAGCC 251
RM500  GAGCTTGCCAGAGTGGAAAG — GTTACACCGAGAGCCAGCTC 259
RM21615  CTTTCCTCCTCGGCCGTTGC — GAGGAGCCAGGCGAACATCACC 130
Chr7
—— RM542
RM21515
RM 500
RM21560
RM445 1079-1260 kb
RM21584
RMA418
/RM 21615
RM21619
M RMS42

Hinh 1. Vi tri cia QTL/gen yd” quy dinh ting s hat trén
bong dinh vi trén NST s6 7 [5].

Bang 2. Cac chi thi cho da hinh gitia giong NPT1 x KC25
trai déu trén 12 NST.

NST Chi thi phan tir cho da hinh S0
lugng
RMI0115, RM10136, RM10694, RM10741, RM10800,
1 RMI0815, RM10916, RM11062, RM11438, RM11504, 14
RM1287, RM3412b, RM5365, RM7075
2 RMI243, RM526, RM5356, RM6, RM7355 5
,  RMI4795 RM14820, RM282, RM3654, RMS480, .
RM7389
4 RMI6589, RM16820, RM280, RM3333, RM349, RM551 6
5 RMI9199; RM31 2
¢ RMI9238, RM3, RM345, RM494, RM527, RMS528, ;
RM7434
7 RMII, RM21539, RM21769, RM248, RM7338 5
8 RM22825, RM331, RM447 3
9 RMI026, RM296, RM11874, RM1208 4
10 RM24865, RM25181, RM25271, RM3628 4
11 RM3137, RM7283, RM19840, RM341 4
12 RM1194, RM247, RM7102 3
Téng 63




Phwong phap nghién ciru

- Phuong phap tach chiét va tinh sach ADN: Theo
phuong phap CTAB cai tién dua trén co s¢ phuong phap
cua Shagai - Maroof.

- K¥ thuat PCR.
- K¥ thuat di¢n di trén gel Agarose 0,8%; 3,5%.

- Phuong phéap phan tich s6 lidu thong ké: S6 lidu dugc
xtr 1y théng ké trén méy tinh bang chuong trinh Excel 2007,
IRRISTART 5.0 va phan mém GGT?2.
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Ket qua va thao luan

Chon lpc cd thé BC,F, mang QTL/gen ting so hat trén
bong

C4 thé mang QTL/gen ting so hat trén bong c6 nén di
truyén gin nhat v6i cdy nhan gen (c4 thé s6 54) duogc gieo
tréng, cham soc va lai tro lai voi NPT, két qua da thu dugc
223 hat lai BCF,. Toan bg hat lai BC F, duoc tiép tuc gieo
trong, cham soc, thu mau 14 (khi cay dugc 15-20 ngay tudi),
tach chiét va tinh sach ADN. Mau ADN du tiéu chuén s&
dugc s dung cho nhimg thi nghiém tiép theo nham xac
dinh c4 thé mang QTL/gen va xac dinh nén di truyén cac ca
thé mang QTL/gen.

Trong nghién ciru nay, 03 chi thi lién két chat véi QTL/
gen yd7 gdbm chi thi RM445, RM500 va RM21615 dugc st
dung dé sang loc cac ca thé di hop tu. Két qua duoc thé hién
trén cac hinh 2, 3 va 4.

T I ——— - —

RM445
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Hinh 2. Hinh anh dién di sang loc ca thé trong quan thé
BC,F, vdi chi thj RM445.
L: 50bp ladder, M: NPT1, B: KC25, 1-145: Cac ca thé BCF,.

Qua hinh 2 di xac dinh 36/145 ca thé trong quan thé
BC,F, di hop tir gdm ca thé s6 8, 9, 13, 14, 15, 21, 30, 41,
44,48, 55,58, 59, 62, 74,76, 78, 83, 89, 91, 92, 98, 99, 100,
109, 110, 122, 124, 125, 128, 130, 135, 138, 141, 142 va ca
thé s6 143. Céc ca thé nay duoc danh sb thir tu tir 1-36 tiép
tuc duoc sang loc véi 02 chi thi RM500, RM21615.
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Két qua kiém tra ca thé lai BC,F, (to hop NPT1/KC25)
d6i vai chi thi phan tir RM500 dugc trinh bay ¢ hinh 3.

Ll

Hinh 3. Hinh anh dién di sang loc ca thé trong quan thé
BC,F, véi chi thi RM500.
L: 50bp ladder, M: NPT1, B: KC25, 1-36: Cé thé trong quan thé BC,F,.

Kiém tra cic ca thé BC,F, v6i chi thi RM500 xé4c dinh
dugc 19 ca thé di hop tir gdm s6 2, 3,4, 7, 9, 13, 14, 16, 17,
18, 19, 22, 23, 26, 27, 28, 32, 35 va c4 thé sb 36 tuong tng
mau ADN cua cac ca thé danh sb 9, 13, 14, 30, 44, 59, 62,
76,78, 83,89, 98,99, 110, 122, 124, 135, 142 va 143.

Tuong tu, kiém tra cac ca thé lai BC,F, voi chi thi
RM21615, két qua duoc thé hién ¢ hinh 4.

RM21615

Hinh 4. Hinh anh dién di sang loc cac ca thé BCF, véi
chi thi RM21615.
1-36: Cac ca thé BCF

21

M: NPT1, B: KC25, L: Ladder 50bp.

Quan sat va phan tich hinh 4 cho théy, cac ca thé di hop
tir bao gom s6 1, 2, 3,4, 7, 8, 11, 12, 20, 22, 23, 27, 28, 29,
30, 31, 33, 34, 35 va 36 twong mg v&i mau ADN cuia ca thé
$6 8,9, 13, 14, 30,41, 55, 58,91, 98, 99, 122, 124, 125, 128,
130, 138, 141, 142 va 143 cho két qua di hop tr tai vi tri chi
thi RM21615.

Nhu vy, viée st dung 03 chi thi lién két RM445, RM500
va RM21615 véi QTL/gen yd7 ting s hat trén bong da xac
dinh duge 10 ca thé mang QTL/gen gé)m $6 9, 13, 14, 30,
98, 99, 122, 124, 142 va 143. Cac ca thé nay tiép tuc duoc
sir dung dé kiém tra nén di truyén trén 12 NST.

Xdc dinh cd thé con lai BC JF, mang QTL/gen co nén
di truyén cao nhit giong cdy nhin gen

Mudi cé thé con lai BC,F, mang QTL/gen tang s6 hat
trén bong du diéu kién lua chon, sang loc, kiém tra nén di
truyén v&i 63/65 chi thi da hinh trai déu trén 12 NST (ngoai
trir nhitng chi thi lién két v6i gen muc tiéu QTL/gen yd7).
Két qua duogc thé hién ¢ hinh 5.
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Hinh 5. K&t qua kiém tra dién di san pham PCR trén gel
Agarose 3,5%.
1-10: Cac ca thé BC2F1, M: NPT1, B: KC25, L: Ladder 50bp.
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Hinh 6. Biéu db phan tich ctia ca thé s§ 122 trong quan

thé BC,F, giiia t hgp lai NPT1/KC25 (A: Dong hgp tir véi
NPT1; B: Dong hgp tif véi KC25; H: Di hgp ti; U: Miu
khong biéu hién).

Ghi chti: Tha ti cac NST dugc biéu thi bang s0 6 phla du6i va danh sach
cac chi thi st dung sang loc nén di truyén nam & phia bén tréi, tuong
Gng vGi vi trf chi thi phan ti ghi bén phai NST. Vang do6 biéu thi nén di
truyen tuong dong dong NPTT, viing xanh biéu thi nén di truyén ctia

giong KC25. Vi tri va tha tu chi thl phan t dugc xay dung dua trén phan
mem GGT2.0.
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Sau khi sang loc cac ca thé BC,F, vai tat ca cac chi thi
cho da hinh trai déu trén 12 NST dé sang loc nén di truyén
ctia cdy nhan gen. SO liéu cua timg ca thé dugc cham diém
dua vao phan tich trén chuong trinh phan mém Graphical
Genotyper 2 (GGT2) voi muc dich lya chon ca thé trong
quén thé BC,F mang QTL/gen yd7 tang sO hat trén bong va
c¢6 nén di truyén cao nhit cta cdy nhan gen. Két qua dugc
thé hién & hinh 6.

Trong nghién ctru ndy, qua phan tich danh gia nén di
truyén, ca thé sb 122 mang QTL/gen ting s hat trén bong
(vd7) duoc xac dinh co nén di truyén cao nhat giéng ciy
nhan gen dat 96,2%. Ca thé nay c6 ngudn gdc tir ca thé sd
54 cua thé hé BC F, nén ching t6i ky hi¢u la C37-54-122.

Nhu vay, ing dung phuong phap chon giéng nhd chi thi
phan t& két hop lai tr¢ lai co thé két thuc & ngay thé hé sau,
khi chon ra duoc ca thé vira mang QTL/gen ting s hat trén
bong va mang xap xi 100% nén di truyén hé gen cua cay
nhén gen.

Ung dung chi thi phan tir két hop lai tro lai (MABC)
budc dau da thanh cong trong quy tu QTL/gen quy dinh
tinh trang ting s hat trén bong vao gidng lta nhap noi tai
Viét Nam. Trong nghién ctru ndy da xac dinh duogc 10 ca thé
trong quan thé BC,F, mang mang QTL/gen tang sO hat trén
bong. Ca thé s 122 (thé hé BC,F)) 1a c4 thé mang QTL/gen
tang s6 hat trén bong c6 nén di truyén cao nhat giéng cay
nhén gen 6 muc 96,2%. Ca thé nay sé tiép tuc dugc lua chon
dé su dung lam vét liéu cho céac nghién ctru tiép theo.
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