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UNG DUNG CHI THI PHAN TU CHON LOC CA THE MANG QTL/GEN
QUY PINH TINH TRANG TANG SO HAT TREN BONG O QUAN THE BCF,
PE CAI TIEN NANG SUAT GIONG LUA KHANG DAN 18

Nguyén Thi Thay Anh’, Tran Trung',
Khuét Hiu Trung?, TrAn Dang Khanh?

TOM TAT
Trudc nhiing dnh hudng cuc doan tit bién ddi khi hau cuing véi quy dét trong lua bi thu hep do qua trinh do
thi hoa d4 lam nang sudt lia 6 nudc ta bi sut gidm r6 rét. Chon gidng nhd chi thi phén td va lai trg lai (MABC) la
phuong phép thiét thuc, hiéu qua d€ lai chuyén QTL hodc gen vao dong/giong uu ti. Trong nghién ctiu nay, nhd ting
dung MABC, da lai chuyén thanh cong QTL/gen quy dinh tinh trang ting s6 hat trén bong tit dong cho gen KC25
vao giéng nhan gen (Khang dan 18). G thé hé¢ BC,F, da chon loc dugc c4 thé s6 59 mang gen va c6 nén di truyén cao

nhit giéng cdy nhén gen dat 92,3%.

T khoéa: Chon giong phan ti két hop lai tra lai (MABC), QTL/gen, KD18, KC25

1. DAT VAN PE

Laa (Oryza sativa L.) la cay luong thuc quan
trong nhit 6 Viét Nam, dong thoi cling 1a nguén
cung cdp thtic an chinh cho hon mét ntia dén s6 thé
gidi. Ngay nay, dan s6 ngay cang tang nhanh gay ap
luc 16n dén nén nong nghiép toan ciu va dic biét &
cac nudc dang phat trién, trong d6 ¢ Viét Nam. Mot
van dé dang quan tam 1a cac anh hudng cuc doan
cua bién d6i khi hdu nhu 1a lut, han han, xdm nhap
man... da va dang lam san lugng lta cua nudc ta bi
sut giam dang ké. D€ ddp ting nhu ciu luong thuc,
viéc nghién ctiu, cai tién cac giong la c6 nang sudt
cao, chit lugng t6t la yéu t6 quan trong nham dam
bao an sinh xa hdi, ting thu nhap cho ngudi dan va
la viéc lam cép bach cuia cac nha khoa hoc.

Niéng sudt va yéu t6 cdu thanh nang sudt lua la
mot tinh trang phtic hgp gdm: S6 bong trén khom,
s hat trén bong va khdi lugng nghin hat. Chon gidng
nho chi thi phéan tt va lai trd lai (MABC) la phuong
phép thiét thuc, hiéu qua trong viéc lai chuyén locus
gen hay gen quy dinh tinh trang di truyén s6 lugng
(QTL) vao gidong méi. Cho t6i nay, nhiéu QTL/gen
kiém soat céc tinh trang ning sudt da dugc xac dinh
vi tri trén ban do6 hé gen lda. Trén co s& do, nhiéu
QTL/gen quy dinh tinh trang ning suat da dugc lai
chuyén thanh cong béng phuong phap MABC vao
cac giong lua uu tu tai mot s6 qudc gia trén thé gisi.
Chéng han, tai Trung Qudc, ndm 2014, cic nha chon
giéng da lai chuyén thanh cong gen GW6 quy dinh
khéi lugng nghin hat bang phuong phap MABC vao
giong lua trong dai tra va lam ting 30% khoi lugng
nghin hat, ting tuong duong 7% nang suat lda (Li
Y va cs., 2014). Gin day, ndm 2016, cdc nha khoa
hoc Malaysia da quy tu gen ndng suét va chiu han

vao dong lua truyén thong MR219. Pay la nghién
ctiu dau tién vé€ anh hudng ctia QTL gDTYs lam tang
nang suét lua trong diéu kién khoé han (Noraziyah
et al., 2016).

Vi vay, ing dung chi thi phan t két hgp phuong
phép lai trg lai d€ lai chuyén va quy tu QTL/gen quy
dinh ting s6 hat trén bong vao giéng laa Khang dan
18 nham tang ning suit, dong thoi van giti nguyén
déc tinh di truyén cta giéng nhan QTL/gen la viéc
lam can thiét va c6 y nghia.

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

- Giong lua KC25 va giéng lua Khang dan 18
(KD18); trong d6 KD18 la giong lua thuan nhép ndi
dugc trong kha phd bién 6 cac tinh Dong bang song
Hoéng, giong KC25 c6 nguén géc nhip ndi mang
QTL/gen ting s6 hat trén bong.

- Ca thé s6 74 va 109 la ca thé BC F, da dugc xac
dinh mang QTL/gen tang s6 hat trén bong va c6 nén
di truyén cao nhét ctia cdy nhan gen, dugc ké thira ti
nhiing nghién ctiu trudc d6 (Nguyén Thi Thiy Anh
va cs., 2016).

- 03 chi thi phan t da hinh tai vi tri QTL/gene
quy dinh ting s6 hat trén bong gom RM445, RM 500,
RM21615. K€ thiia két qua nghién ctu cta tac gia
Linh va cs. (2008) da xdc dinh dugc chi thi RM445
ndm trén vung gen va chi thi RM500, RM21615 la
2 chi thi can bién lan luot tai cic vi tri 17,46Mb,
15,91Mb, 18,25Mb.

- 62 chi thi phan tt da hinh trai déu trén 12 NST
gifia hai giong lua KD18 va giong KC25.

''Truong Dai hoc Su pham Ky thuit Hung Yén

2Vién Di truyén Nong nghiép, Vién Khoa hoc Nong nghiép Viét Nam



Tap chi Khoa hoc Céng nghé Nong nghiép Viét Nam - 56 6(79)/2017

Bang 1. Cac chi thi cho da hinh gitia giéng KD18 x KC25 tai vi tri QTL/gen

Tén moi Moi xudi Moi ngugc Kic?b;l;udc
RM445 CGTAACATGCATATCACGCC ATATGCCGATATGCGTAGCC 251
RM500 GAGCTTGCCAGAGTGGAAAG GTTACACCGAGAGCCAGCTC 259

RM21615 CTTTCCTCCTCGGCCGTTGC GAGGAGCCAGGCGAACATCACC 130

Bang 2. Céc chi thi cho da hinh gitta giong
KD18 x KC25 trai déu trén 12 NST

S

NST Tén chi thi phan ti da hinh
; lugng

RM10115, RM10136, RM10694,
RM10741, RM10800, RM10815,
1 | RM10916, RM11062, RM11438, 15
RM11504, RM1287, RM3412b,
RM493, RM5365, RM7075

2 | RM526, RM5356, RM6, RM7355 4

3 RM14795, RM14820, RM282, 7
RM3297, RM3654, RM5480, RM7389

4 RM16589, RM16820, RM280, 6
RM3333, RM349, RM551

5 RM19199; RM31, RM7027 3

6 RM3, RM345, RM494, RM527, 6
RM528, RM7434

7 RM11, RM21539, RM 12769, RM248, 5
RM?7338

RM22825, RM331, RM447
RM296, RM7175, RM1208

10 RM24865, RM25181, RM25271, 4
RM3628

11 | RM7283, RM19840, RM341

12 RM1194, RM247, RM7102

0
Tong 62
Chr7
5. -
RMS42 [ rmzisis
___—-' RM 500 _
- RM21560
RM445 1079-1260 kb
RM21584
... RM418
T “/RM 21615,
T —L— RM21619
RM542

Hinh 1. Vi tri cia QTL/gen yd7 quy dinh tang
s6 hat trén bdng dinh vi trén nhiém sac thé s6 7
(Linh va cs., 2008).

2.2. Phuong phap nghién ctiu

- Phuong phép tach chi€t va tinh sach ADN theo
phuong phap CTAB cii tién dua trén co s& phuong
phap ctia Shagai - Maroof va cdng tac vién (1984).

- Ky thuat PCR.

- Ky thuat dién di trén gel Agarose 0,8%; 3,5%.

- Phuong phap bd tri thi nghiém nha luéi cta
Pham Chi Thanh (1986).

- Phuong phap phéan tich s6 liéu thong ké. S6 liéu
dugc xti Iy thong ké trén may tinh bang chuong trinh
Excel 2007, IRRISTART 5.0 va phan mém GGT?2.

I11. KET QUA VA THAO LUAN

3.1. Chon loc ca thé BC,F, mang QTL/gen ting s6
hat trén bong

O quin thé BC F, da xac dinh dugc ca thé s6 74
va 109 1a 2 c4 thé mang QTL/gen yd7 ting s6 hat trén
bong va c6 nén di truyén gan nhat véi me dat 83,4%
va 80,2% (Nguyén Thi Thuy Anh va cs., 2016). Do
do, 2 cé thé nay dugc st dung d€ lai trd lai véi Khang
dén 18 tao quan thé BC F,. Két qua thu dugc 210 hat
lai (trong do ti t6 hop lai ca thé s6 74 va KD18 thu
dugc 112 hat va tu t6 hop lai ca thé s6 109 va KD18
thu dugc 98 hat). Cac hat lai dugc gieo trong dé phat
.- Sau khi cay lua dugc khodng
20 ngay tudi tién hanh thu mau I ctia cac ca thé (cay
lai c6 ngudn goc tii cay 74 dugc danh s6 thu ty tu
1 - 67, cay lai c6 nguon tii cdy 109 dugc danh s6 thu
ty ti 68 - 117). Mau thu dugc tach chiét va ki€m tra
chét lugng ADN.

Trong nghién ctiu nay, 03 chi thij lién két chit
v6i QTL/gen yd7 gém chi thi RM445, RM500,
RM21615 dugc st dung dé sang loc cac ca thé di
hgp tu. Két qua dugc thé hién trong hinh 2, hinh
3 va hinh 4.

trién quan thé BCF
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Hinh 2. Hinh dnh dién di sang loc c4 thé trong quan thé BC,F, vé6i chi thi RM445
L: 50bp ladder, M: KDI8, B: KC25, 1-117: cdc cd thé BC,F,

Két qua sang loc véi chi thi RM445 da xac dinh
dugc 61/117 ca thé mang kiéu gen di hop ti dugc
lua chon gom cac ca thésé: 1,2, 3,4,5,6,7,8,9, 10,
11,12,13,14,15,16,17, 18, 19, 20, 21, 22, 23, 24, 25,
26,27, 28,29, 30, 31, 32, 33, 34, 35, 38, 42,43, 50, 51,
52,56,57,58, 59, 60,61, 62,69, 70,71, 74,77, 84, 85,
86,87,88,97,101 vacad thés6 111.

Sdu mot cd thé BCF, di hop ti tai vi tri chi thi

RM445 dugc danh s6 thi ty tii 1 - 61 va tiép tuc sang
loc v6i chi thi RM500 va RM21615. Két qua kiém tra
cd thé lai BC,F, thé hién trong hinh 3 va hinh 4.

Nhu vy, viéc két hop st dung hai chi thi RM500
va RM21615 da chon loc dugc 15 ca thé lai BCF,
mang QTL/gen quy dinh tinh trang tang s6 hat trén
bong gom cac ca thé sé: 8, 18, 22, 32, 35, 42, 56, 59,
60, 61, 70, 86, 88,97 va 101.

RM500

Hinh 3. Hinh dnh dién di sang loc c4 thé trong quan thé BC,F, véi chi thi RM500
L: 50bp ladder, M: KD18 , B: KC25, A: Dong hop tii; H: Di hop ti; 1-61: Cd thé trong qudn thé BC,F,

RM21615
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Hinh 4. Hinh dnh dié¢n di sang loc ca thé trong quén thé BC_F véi chi thi RM21615
L: 50bp ladder; M: KD18; B: KC25; A: Dong hgp tii; H: Di hop ti; 1-61: Cd thé BCF,
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3.2. Xac dinh ca thé con lai BC,F, mang QTL/gen loc, kiém tra nén di truyén véi 62/65 chi thi da hinh
c6 nén di truyén cao nhit giéng cay nhin gen trai déu trén 12 NST (ngoai trii nhiing chi thi lién két

Mudi nim c4 thé con lai BC,F, mang QTL/gen ~ VOi Vf'fi gen muc tiéu QTL/ gen.yd7 )'- Ke”t.qué dugc
tang s6 hat trén bong du diéu kién lya chon, sang thé hién qua mot s6 hinh dnh dién di dudi day.
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Hinh 5. Hinh anh dién di sang loc nén di truyén ctia 15 c4 th€ mang QTL/gen yd7 trong quan thé BC2F1
L: Ladder 50bp, M: KD18; B: KC25; diém H: di hop tii; diém A: dong hgp tit v6i KD18; diém B: dong hgp vdi KC25

Sau khi sang loc cac cd thé BC F véitat cicacchi  (GGT2) muc dich Iya chon ca thé trong quin thé
thi (Hinh 5) cho da hinh trén 12 nhiém sic thé 4 BCF mang QTL/gen yd7 ting s6 hat trén bong va
lua chon nén di truyén ctia cdy nhan gen. S6liéuctia ¢ nén di truyén cao nhdt ctia cdy nhan gen. Két qua
tiing ca thé dugc chdm diém dua vao phan tich trén  dugc thé hién qua hinh 6.
chuong trinh phin mém Graphical Genotyper 2

L v
L m—r] [t
L
MRS T 0
movn e am an
mona | 1w PERgtE 3. L8 BT
s 2w % [T — T [ ey
e ey e L 2
Pt i) Lo B mnf-ux
rasses N 148 T £
o Ii : ericidl (e RN g 18 RN BN L
ot T
L s Bl oWy g uN
mo-f-nn qm_l na
- -1
moe § 1
e
k. N
e peen TR oo
Wt mar-f-am g
; oMo - 1
s S
2 -
R -1 s B o B g
& maus | un =
meu-lons e B G H E
mom Ben

Hinh 6. Bi€u d6 phan tich ctia c thé s6 59 trong quan thé BCF | gitia t6 hgp lai KD18/KC25
A: Dong hgp tii véi Khang Dan 18; B: Dong hgp tii véi KC25; H: Di hgp tii; U: Mdu khong biéu hién
Ghi chii: Thii tu cdec NST duige biéu thi bang s6 & phia dudi va danh sdch cdc chi thi stk dung sang loc nén di truyén
nam & phia bén trdi, tuong ving v6i vi tri chi thi phan ti ghi bén phdi NST. Ving dé biéu thi nén di truyén tuong dong
gibng KD18, viing xanh biéu thi nén di truyén cia giong KC25. Vi tri va thii ty chi thi phan ti dugc xay dung dva trén
phdn mém GGT2.0
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Trong nghién ctiu nay, qua phan tich danh gia
nén di truyén, ca thé s6 61 va cd thé s6 59 mang
QTL/gen ting s6 hat trén béng (yd7) dugc xac dinh
c6 nén di truyén cao nhit giong cay nhan gen dat
91,8 % va 92,3%. Hai cé thé nay cé ngudn gdc tui ca
thé s6 74 ctia thé hé BC F| nén chung t6i ky hi¢u la
C1-74- 59 va C1- 74-61.

Nhu vay, quy trinh chon giong bing phép lai tré
lai vé6i su trg giup cua chi thi phan ti c¢é thé két thuc
& ngay thé hé sau, khi chon ra dugc cé thé vita mang
QTL/gen tang s6 hat trén bong va mang xap xi 100%
nén di truyén hé gen ctia cay nhén gen.

IV. KET LUAN

Ung dung chi thi phan ti két hop lai tré lai
(MABC) buéc dau da thanh cong trong quy tu QTL/
gen quy dinh tinh trang tdng s6 hat trén bong vao
giong lua nhép noi tai Viét Nam. Ca thé s6 59 (thé
h¢ BCF)) la cd thé mang QTL/gen tang s6 hat trén
bong c6 nén di truyén cao nhit giéng cay nhin gen &
muic 92,3% sé tiép tuc dugc lya chon d€ st dung lam
vat liéu cho cac nghién ctu tiép theo.
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Application of molecular breeding to select individual plants of BCF,
population carrying the QTL/Gene (increasing grains number per panicle)
to improve yield of KD18 variety

Abstract

Nguyen Thi Thuy Anh, Tran Trung,
Khuat Huu Trung, Tran Dang Khanh

The pressure of rapid population growth, adverse effects from climate change and narrowing rice growing areas
in Vietnam due to the urbanization and industrialization lead to decrease rice yield. Molecular breeding such as
Marker - Assisted Backcrossing (MABC) is one of the efficient methods to transfer the specific quantitative trait loci
(QTL) or gene into the elite varieties. In this study, MABC was applied to transfer QTL/gene which is responsible for
increasing number of grains per panicle from donor (KC25) to recipient plant (KD18). The results showed that the
successfully selected individual No.59 in BC,F, population carrying QTL/gene and the highest genetic background
of the recipient plant up to 92.3% were obtained.

Key words: Marker - assisted backcrossing (MABC), QTL/gene, KD18, KC25
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NGHIEN CUU CHUYEN GEN VAO LAN Mokara
QUA TRUNG GIAN VI KHUAN Agrobacterium tumefaciens
Ly Nguyén Phudc Diém', Nguyén Xuén Diing’, Duong Hoa X'

TOM TAT

Tai Viét Nam, Mokara la mét trong hai loai lan cit canh dang dugc va chudng trén thi trudng hién nay. Viéc xay
dung thanh cong quy trinh chuyén gen vao lan nay c6 thé dugc ting dung d€ nang cao chit lugng hoa lan. Trong
nghién ctiu nay, vi khudn Agrobacterium tumefaciens ching LBA4404 mang vector pPCAMBIA1301 dugc st dung dé
chuyén gen muc tiéu vao PLBs cta lan Mokara. Cac yéu t& nhu moi trudng kich thich sy ti sinh PLB tit mau 14, moi
truong kich thich sy ting sinh ctia PLBs, n6ng d¢ chat cdm tng acetosyringone, nong d6 khang sinh khtt khudn va
néng do khéang sinh sang loc PLBs chuyén gen da dugc khdo sét. Hiéu qua chuyén gen dugc xdc dinh dya trén ty 1é
mau duong tinh GUS trén tong s6 mau dugc lay nhiém. Két qua cho thdy moi trusng Murashige & Skoog (MS) bs
sung 0,5 mg/L BA két hop 2,0 mg/L NAA cho ty 1é ti sinh PLBs tit miu 14 cao nhat (91,67%) sau 15 tuin nuoi cdy.
Mbi truong MS cé b6 sung 0,5 mg/L két hop 1,0 mg/L NAA thich hop cho su ting sinh PLBs, trong lugng PLBs dat
25,70 g sau 8 tudn nudi cdy. Hiéu qua chuyén gen cao nhit dat dugc khi c6 sy hién dién ctia 50 pM acetosyringone
trong qua trinh chuyén gen véi thoi gian dong nu6i cdy 1a 2 ngay. Khang sinh cefotaxime & néng d6 tit 300 mg/L dén
500 mg/L c6 kha nang loai bo hoan toan vi khuén sau thdi gian déng nu6i cdy. Khang sinh hygromycin & nong do 10
mg/L thich hop cho giai doan sang loc PLBs chuyén gen.

T khoa: Agrobacterium tumefaciens, chuyén gen, hoa lan, Mokara, PLBs

I. DAT VAN PE

Mokara (Mokara spp.) 14 loai lan lai dugc tao ra
ti 3 loai Ascocentrum, Vanda va Arachnis (Arditti,
2009). Day la loai lan c6 hoa v6i mau sac va hoa vin
da dang, va dang la mdt trong hai loai hoa lan cét
canh cht luc tai Viét Nam. Bénh do virus gay ra gay
anh hudng nghiém trong dén nganh san xuit hoa
lan do lam gidm nang suit va chat lugng hoa. Tuy
nhién, cac bién phdp kiém sodt virus gay bénh trén
hoa lan theo phuong thtc truyén théng (bao gom
viéc kiém sodt va loai bd ngudn nhiém) van chua
mang lai hi¢u qua nhu mong mudn. Viéc nghién ctiu
chuyén gen dé€ tao giéng hoa lan c6 kha nang khang

II. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu nghién ciu

L4 ctia cay lan Mokara Fullmoon in vitro (cao 3
- 4 cm) dugc nuodi cdy tai Phong thi nghiém Cong
nghé Sinh hoc Thuc Vit - Trung tim Cong nghé
Sinh hoc TP. H6 Chi Minh.

Chang vi khudn Agrobacterium tumefaciens
LBA4404 mang vector chuyén gen pCAMBIA1301
v6i ving T-DNA chia gen GUS va gen khang
hygromycin (Hinh 1).
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da dugc cong bo trén loai lan Dendrobium (Nguyén
Xuan Ding va cong su, 2015). Day la tién dé quan POLYASITE T .
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Hinh 1. C4u truc vector pPCAMBIA1301

La budc d4u tién hudng dén viéc tao giong khang
virus, nghién ctiu nay tién hanh thiét lap quy trinh
chuyén gen vao lan Mokara qua trung gian vi khuin
Agrobacterium tumefaciens. Trong d6, cac yéu to
chinh anh huéng dén qua trinh chuyén gen nhu

2.2. Phuong phap nghién ciu
2.2.1. Khdo sdt méi trudong thich hgp dé tao PLBs

moi truong tai sinh va ting sinh PLB, nong d¢ chat
cam tng acetosyringone cing nhu khang sinh khu
khudn va sang loc PLB chuyén gen da dugc khao sat.

ti mo ld
Co 1ap mau 14 tli céy con in vitro, tao vét thuong
trén bé mat va nuo6i cdy trén moi truong MS

! Trung tam Cong nghé Sinh hoc Thanh phé H6 Chi Minh
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