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TAO DONG VA BANH GIA NEN DI TRUYEN CAC DONG
BO ME MANG DOT BIEN feaZ2-7328 NHAM TANG SO
HANG HAT VA CAI TIEN NANG SUAT GIONG NGO LVN10
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Cac dong bo me cua t6 hop lai LVN10 (DF2 va DF1) da dugc phat trién dén thé hé BC,F,. Trong téng s6
300 mdi SSR trén 10 nhiém sic thé, viéc xac dinh da hinh gitra dong cho va dong nhan gen fea2-1328 W22
cho thdy 31 chi thi da hinh giita dong nhan DF2 va dong cho gen fea2-1328 W22; 26 chi thi da hinh giira
dong nhan DF1 va dong cho gen W22 mang dot bién fea2-1328 Nén di truyén cta cac dong bo me & thé hé
ké trén da duoc danh gia st dung cac chi thi SSR da hinh. Dya vao tinh toan DF2 trén céc chi thi da hinh rai
déu trén toan bo hé genome, cac ca thé BC,F, c6 nén di truyén twong dong cao so voi dong géc DF2, DF1
dat ty Ie tir 93,5% dén 100%. Pa xac dinh duoc 23 ca thé BC,F, dat ty 1é 100% s6 chi thi tuong déng véi dong
me DF2 va 21 ca thé BC,F, dat ty 1é 100% tuong dong véi dong bo DF1. Nhimg két qua thu duoc sé 1a nhimg
thong tin c6 gia tri trong chon giong nho chi thi phan ti va danh gia mc do biéu hién kiéu hinh cta dot
bién fea2-1328trong cac dong bo me cta giong ngd lai LVN10.

Tixkhoa: Chr thi phan tiy, FEAZ, hoi giao, LVN10, SSR.

1. DAT VAN BE

Ngo (Zea mays L.) 1a cay ngii c6c quan trong
trong nén kinh té€ toan cau, dap tng nhu cau luong
thuc ctia mot phan ba dan so thé giéi, dimg thit 3 sau
lda mi va laa. O Viet Nam, ngo co dién tich canh tac
lIon thit hai sau lua gao. Tuy nhién, ngo lai chi duoc
trong & nhitng khu vuc khong c6 loi cho viéc trong
cay cong nghiép. Theo s6 lieu cta Tong cuc Thong
ké (http://www.gso.gov.vn) nam 2019, san luong
ng6d dat 4,76 trieu tdn trén dieén tich gieo trong
khoang 1 triéu ha. Tuy nhién, diéu han ché nay dang
ngay cang duoc cai thién nho sy xuat hién cta cac
giong ng6 mai duogc chon tao, dap tmg duoc muc tiéu
ctia san xuat, nang cao thu nhap va cai thién doi song
ctia nguoi nong dan. Hién nay, v6i su phat trién vuot
bac ctua cong nghé gidi ma genome, viéc chon tao
giong ngo6 da cé nhiéu budc ngoat 16n. Nhiéu tinh
trang s6 luong (QTLs — quantitative traits loci) duoc
tim ra, cac chi thi phan ti trong chon giéng duoc tng
dung dé dua cac QTL nay vao dong bo me tot nho
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phuong phap hoi giao. Tinh trang ning suit & ngo 1a
mot trong nhimg tinh trang quan trong va phtc tap
nhat trong chuong trinh lai tao giong ngd. Nhimg nim
gan day, rat nhiéu QTL lien quan dén s6 hang hat va nang
suat & ngd da duoc phat hién va lap ban d6 (Yang ef al,
2015, Mendes-Moreira ef al, 2015, Liu ef al, 2016, Huo ef
al, 2016, Chen et al, 2016). Trong do, gene FEAZ2
(FASCIATED EAR 2 duoc phan lap (cloned) dau
tién tir dong ngd dot bién toe dinh bap vao nam 2001
b6i nhém nghién ctu ctia GS. Dave Jackson va cong
st (Taguchi-Shiobara et al, 2001). Pén nam 2013, vai
tro trong viéc qui dinh s6 hang hat trén bap ngé moi
duoc lam ro bing QTL mapping (Bommert et al,
2013). Gene FEA2 qui dinh mot protein thu quan
kinase ldp giau trinh tu lap leucine trén mang té bao
(Leucine rich repeat receptor like kinase) (Taguchi-
Shiobara et al., 2001). FEA2 1a gene tuong dong véi
CLAVATA2 & Arabidopsis. Nho phuong phap dot
bién stt dung hoa chat EMS va phuong phap cau dot
bién c6 dinh huong TILLING (Targeting Induced
Local Lesions), Bommert va cong su (2013) da tim ra
duoc 4 allele yéu (hypermorphic alleles) trén gene
FEA2 & trong dong ngé W22. Nhom tac gia da dua ra
két qua cho thdy alen fea2-1328 (dot bién C>T gay
thay d6i amino acid Proline & vi tri 477 thanh Leucine
trén protein) gy ra ting hang hat ro nhat trén bap.
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MABC (marker assisted backcrossing) la phuong
phap uvu viét hon phuong phap lai tré lai truyén thong
vé do chinh x4c va hiéu qua chon loc. O ngo, phuong
phap MABC da duoc tmg dung thanh cong dé cai
tién nhtmg tinh trang phttc tap nhu tinh trang ning
suat hat (Gupta et al, 2013; Zhang et al, 2017). Trong
MABC, nguoi chon giong muén tao ra ca thé lai hoi
giao mang doan mang gene dich (trong truong hop
nghién ctru nay 13 fea2-1328) va dam bao toan bo nén
di truyén sé giong v6i dong nhan nhat c6 thé. Nhu
vay dong hoi giao tao ra sé mang dic tinh nhu dong
goc va co thém mot tinh trang thay déi theo mong
mudn. Cac nghién ctu trude day cia nhom nghién ctu
d4a lai tao theo phuong phap hoi giao MABC dung dong
nhan 12 DF2 va DF1, 1a b6 me ctia giong ngo lai LVN10,
da dung chi thi phan t& kiém tra va chon cac con lai
mang dot bién fea2-1328va da tao ra cac dong héi giao
dén thé he BCF,. Vi vay, muc dich ctia nghién ctru
nay la kiém tra nén di truyén cta cac dong lai hoi
giao nay, so sanh voi dong nhan va tao cac dong bo
me cai tién trong san xuat giong ngo lai LVN10.
2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vat liéu nghién ctru

Dong b6 DF1 va dong me DF2 cta giong lai don
LVN10 khong mang alen dot bién fea2-1328 Dong
cho gen dong thuan W22, mang allen dot bién fea2-
1328 (ki hiéu 1a fea2-1328(W22)) duoc cung cap boi
phong thi nghiém cta Gido su Dave Jackson (Cold
Spring Harbor Laboratory-My). Cac dong hoéi giao
duoc tao ra do lai gitta ngudn cho fea2-1328 (W22) va
dong nhan DF2 va DF1 va duoc chon dong mang
gen dot bién fea2-1328nho chi thi phan tit.

2.2. Phuong phap lai héi giao dua vao chi thi
phan ti

Thi nghiém cai tién t6 hop lai dong bo DF1 va
me DF2 tao giong LVN10 mang gene fea2-1328bing
phuong phép lai tré lai c6 su ho tro caa chi thi phan
tr. Dong nhan gene DF2, DF1 lai v6i dong cho gen
W22 mang dot bién fea2-1328tao thé hé F,. Ca thé F,
duoc lai tré lai voi giong nén DF2, DF1. Tiép tuc lai
tré lai dén thé he BCF,. O méi thé he BCF,, st
dung cac chi thi OVS1-OVS2 kiém tra sy c6 mat cta
dot bién gene fea2-1328,

2.3. Phuong phap PCR

300 mdi SSR nim trén 10 nhiém sic thé duoc
tim trén website http://www.maizegdb.org.

Cap moi dCAPs (OVS1-0VS2: 5'-
GCAACCTCCCCATGCCCCCAAGC CCCGCA:3%;5-
GTTTGTGTCAGCTTCTGTGGAC-3") duoc thiét
thiét ké dua trén trinh tu ctia gen FEA2 (Bommert et
al, 2013).

Phan tmg PCR véi téng thé tich phan tng 1a 10
nl, bao gdm: PCR buffer 10x: 1pl, dNTPs 10mM: 0,25
pl, Taq: 1 unit, moi xudi va moéi nguoc 10 pM: méi
moi 0,4 ul, DMSO: 1 yl, bé sung DNA khuon va nuéc
cho du téng thé tich phan tmg 10 pl. Chu trinh nhiét:
94°C vo6i 3 phut, sau do lap lai 35 chu ky (94°C: 20
gidy, nhiét do a: 30 giay (62°C voi modi OSV1-OSV2
55°C voi cac moi SSR), 72°C: 30 gidy), két thuc véi
72°C trong 5 min).

San phdm PCR véi méi OSV1-OSV2 duoc cat
béi enzyme cit giéi han PstFHF (New England
Biolab) & 37°C trong 2 gio, sau do dién di trén gel
agarose 3%. San phdm PCR véi méi SSR duoc dién di
trén gel polyacrylamide 6%.

3. KET QUA NGHIEN CUU

3.1. Két qua xac dinh chi thi phan tir da hinh ngoai
viing gen FEAZgiita dong bé me DF2 va DF1 vé6i dong
W22

3.1.1. Pa hinh gitta dong DF2 va W22

Tt 300 chi thi SSR duogc st dung dé xac dinh
muc tinh da hinh gitta DF2 va W22, két qua da xac
dinh duoc t6ng s6 31 chi thi cho da hinh rai rac trén
10 nhiém sic thé (NST). Trén nhiém sic thé so 1
(NST1), da xac dinh duoc 4 chi thi da hinh khong
lien két locus gen FEAZ2 1a umcl754, umcl160,
umc1166, umc1630. Bén chi thi cho két qua da hinh:
bnlg381, umc1506, umc1947, umc1633 trén NST2; 4
chi thi da hinh: umc2101, umc1030, phi053, bnlg1035
tréen NST3. Tren NST4, NST5, déu xac dinh s6 luong
chi thi da hinh bing nhau. Tai NST4 c6 3 chi thi
phi072, umc1847, phi021. Tuong tu trén NST5, cac
chi thi umc1097, umc1591, umc1349. Trén NST6 c6 2
chi thi (umc1143, phi070) cho da hinh trén téng so
chi thi duoc khao sat. Tai NST7 xac dinh cac chi thi
da hinh la: umc2177, umc1407. Cac chi thi da hinh
tren NST8: umc1974, umcl1904, phi233376. Trén
NST9, cac chi thi da hinh la: umcl1137, phi027,
phi061, bnlg1129. Trén NST10 xac dinh duoc 2 chi
thi (umc1380, umc1239) da hinh trén tdng so chi thi
da khao sat gitta hai dong DF2 va W22 (bang 1a,
hinh 1). Céac chi thi cho da hinh gitra DF2 va W22
trén 10 nhiém séc thé duoc str dung dé danh gia nén
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di truyén cta cac dong b me cai tién mang gen fea?-
1328.

3.1.2. Pa hinh giita dong DFI1 va W22

Trong 300 chi thi SSR dugc sit dung xac dinh duoc
26 chi thi cho két qua da hinh giita DF1 va W22, chiém
12,3% s6 cap moi tham gia phan tng (Bang 1a). Trén
nhiém sic thé 1, 2 va 6 co nhiéu chi thi da hinh véi 4 chi

thi tren NST1 (bnlg439, umcl160, umcl976,
umcl1819), trén NST2 gém phi083, umc1875,
umc1635, umcl506 va NST6 gom umc0241,

phi299852, umc1143, phi070. Nhém nhiém sic thé co
s6 luong chi thi cho két qua da hinh twong duong
nhau 1a NST3, NST5 va NST9; NST4 va NST10. Cu

thé, tren NST3 x4c dinh dugc cac chi thi da hinh
gom: umc2101, umc1030, trén NST5 gom umc1097,
umcl1349 va trén NST9 chi thi da hinh 14 umc2340,
phi022. Tuong tu, chi thi da hinh trén NST4 1a 3 chi
thi: phi072, bnlg1217, bnlg2162 va trén NST10 voi 3
chi thi géom: phi041, umc1380, umc1239. Nhém
nhiém sic thé c6 it chi thi da hinh 1a NST7
(umc2177) va NST8 (umc1904) (Bang 1b, Hinh 1).
Cac chi thi cho da hinh gitta DF1 va W22 trén 10
nhiém sic thé duoc st dung dé danh gia nén di
truyén ctia cac dong b6 me cai tién mang gen fea?-
1328

Bang 1. Céc thong tin chi tiét chi thi cho da hinh trén 10 nhiém sic thé
(a/gita dong DF2 va W22; b/gitia dong DF1 va W22)

Béang 1a Bang 1b
Teén mdi N Vi tri Tén mdi N Vi tri
T | s Trinh t nst | T ssk Trinh tr NST
. lumeti6o [ CGTTTGATATGATGTGGAGATTCG o1 . lonleazo | TTGACATCGCCATCTTGGTGACCA 03
AAGCTTGTGAATGTTCTGGATGTC : g TCTTAATGCGATCGTACGAAGTTGTGGAA|
> |umei1os |CGATCAGATCATACACAACCTTGC o2 > lumciteo | CGTTTGATATGATGTGGAGATTCG Lot
GAGGATCGATTCTTGGCGAGT ’ AAGCTTGTGAATGTTCTGGATGTC :
s |umeirss |ATAGGGATCGACCCGTICGT o6 2 |umetorg | IGCCGAGGCTTCTAGTAGACCAA Loz
AATATCTCCGATCCACCAACAAAA ’ CGCTATATCTATCCCGCAGCAAC :
+ |umctes | CAGACCTTCGAGGGCAAGAACT u 4+ lumcisto | GCTGCTCTAAAATCATGCTGATAAAA ",
AGTTTTGGCTTCTTCTCCCAAGTC : TATTCAGCAATGTATTCCCCCTGT :
TCCCTCTTGAGTGTTTATCACAAA , CAAACATCAGCCAGAGACAAGGAC
5 | bl I CCATGGGCAGGTGTAT 202 5 | phi083 ATTCATCGACGCGTCACAGTCTACT 204
6 lumctsos |AAAAGAAACATGTTCAGTCGAGCG . 6 |unctess | GCTGAGCAGATCTTICCTTGTTIC 205
ATAAAGGTTGGCAAAACGTAGCCT : AAGGAGCAGAACTCGGAGACG '
GGATCTCACCCCCTGCTGTC AAGCGACAGTTGGTTTCAGTTTTC
T el ACGCGCTCACTCTCCTCT 208 7| el I TGCATGACCTTGTCAACCTTT 206
s |umeigas |GTCCTTCCICTCCTTCGTGCATA 208 s lumctsos | AAAAGAAACATGITCAGTCGAGCG b7
CAGAGGCTGTTGTTCCCCAC i b ATAAAGGTTGGCAAAACGTAGCCT :
o |umcioso |TCCAGAGAATGAGATGACAAGACG o o |umctoso | TCCAGAGAATGAGATGACAAGACG 201
CAGAATAACAGGAGATGAGACGCA : CAGAATAACAGGAGATGAGACGCA :
. CTGCCTCTCAGATTCAGAGATTGAC CCCGGCTAGAGCTATAAAGCAAGT
100 phi0S3 I CCAACGTACTCCGGCAG 305 10 Jume2101 1 CTAGTTTGGTGCGTGGTGAT 3.00
CCCGGCTAGAGCTATAAAGCAAGT AGCTGATCTGCACGTTGTTG
W fume2l01 e G CTAGTTTGGTGCGTGGTGAT 300 1L bnlgl2l7 e GATCCACGCCATTTAAA 405
TGCTTGCACTGTCAGGAATC , ACCGTGCATGATTAATTTCTCCAGCCTT
12 |bnlgl035 I T CTGACACACCACACA 305 12| phi072 GACAGCGCGCAAATGGATTGAACT 400
ACCGTGCATGATTAATTTCTCCAGCCTT GTCTGCTGCTAGTGGTGGTG
13 |phio72 4.00 13 |bnlg2162 4.08
P GACAGCGCGCAAATGGATTGAACT e CACCGGCATTCGATATCTTT
4 lonozs  [TICCATTCTCGTGTTCTTGGAGTGGTCCA], o 4 lumetooy | CICGTCAACGTCAACCCAAGTAAG 500
P CTTGATCACCTTTCCTGCTGTCGCCA : CTGTTAGATGTGCGACAACAGAGC :
GCCCAAGGTAGATTTTTACTCTCCA ACGACCAGTGCTTCGCTCAC
15 umel8 T G TCGTAGAGCTCGTCGTGATG 407 15 umed3dS T TCCATCGTATGATGTCGAGG 504
CTCGTCAACGTCAACCCAAGTAAG GACACTAGCAATGTTCAAAACCCC
16 |umel 09T T AGATGTGCGACAACAGAGC 500 16 Jumelld3 1 o G TGGGATGCTATCCTTT 6.00
GAGGTCTCTCTCGGTCGACATC TATATCCGTGCATTTACGTTT
17 umel L A CCAACTGGCAACTACTCGAC 504 17 |umel e T CGCTTGTCTGTCGA 605
5 |umetsso |ACGACCAGTGCTTCGCTCAC 5 o0s 16 |phizoossz | CATGTGGGTGCTACGAGCC 607
AGTTTCCATCGTATGATGTCGAGG AGATCTCGGAGCTCGGCTA
GACACTAGCAATGTTCAAAACCCC . GCTGAGCGATCAGTTCATCCAG
19 jumel48 o G TGGGATGCTATCCTTT 600 19| phi070 CCATGGCAGGGTCTCTCAAG 6.07
0 lomoro | GCTGAGCGATCAGTTCATCCAG 607 ACCATGCATGTCTCACGTCACT
ph CCATGGCAGGGTCTCTCAAG : 20 |umc2177  |GGGTACGTGCTGTGGAGGAC 7.03
21 |umc2177 | ACCATGCATGTCTCACGTCACT 7.00 GTAAGCTGTGGCCATACTACCACC
~ ~ ~ 3 ~2 ~ ~ ~ 3
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GGGTACGTGCTGTGGAGGAC o1 lumetoos |CAGCCACTCGTITATGGAGGTTTA 008
yy  [umcl407 [AGGCTTACCTCCTGAGAAGCAGTT 705 TGTTACTAGTCGATCTGATGCCCA
AGGCTTAGCATCGGTGGAGAG 99 |umezsto | GCTAGCTCACCTACTCTGTGGCTG 0.08
by [umcl974 |ACAAGGAGACCCTCCTCAGCTAGT 000 ACAGGGAGTAGAGGACGAGCG
GTAAGCTGTGGCCATACTACCACC 2 |phioz TGCGCACCAGCGACTGACC 0.03
54 [umcl904 [CAGCCACTCGITTATGGAGGTTTA 008 GCGGGCGACGCTTCCAAAC
TGTTACTAGTCGATCTGATGCCCA o1 lumersgo | CTGCTGATGTCTGGAAGAACCCT o1
,5  |[Phi283376 | CCGGCAGTCGATTACTCC 209 AGCATCATGCCAGCAGGTTIT
CGAGACCAAGAGAACCCTCA 25 | phioa1 TTGGCTCCCAGCGCCGCAAA 10,00
56 [umell137 |ATCAGTCACTCTTCTGCCTCCACT 9,00 GATCCAGAGCGATTTGACGGCA
GGCTGGATAATGTTGTAGCTGGTC 96 |umelzzg | ATCAACACACCTTTCGATTICTGG 1003
y;  |Phi027_|CGGGATCAGTCGTTACAAACATAG 0.0 CGGTGATTAGTCGATGAAGAGTGA
GCGTACGTACGACGAAGACAC
,g [Phi061 |GACGTAAGCCTAGCTCTGCCAT 0.0
AAACAAGAACGGCGGTGCTGATTC
b0  [bnigl120 |GAGAGTATGCTACTCGCCGE 0.08
GACGAGTTTGGAGTGCCATT
50  [umcl380 |CTGCTGATGTCTGGAAGAACCCT o1
AGCATCATGCCAGCAGGTTTT
ATCAACACACCTTTCGATTTCTGG
S |umel23) T GATTAGT CGATGAAGAGTGA 1003

PO g 381 umc1030 phigs3 bnig1217

| ymei976 || ume13td

phio72 umc1097 une0241 umc1904 Iumclm phiDal

ume2177

Hinh 1. Két qua kiém tra da hinh giita cac dong DF2, DF1 va W22 véi mot sé chi thi phan ti
(Thit tir tir trdi qua phai & mdi chi thi: giéng 1 - DF2: giéng 2 - DFI; giéng 5 - W22)

3.2. Két qua xac dinh c4 thé mang dot bién fea2-
1328 & thé he BC;F;

V6i muc tiéu chon loc ca thé mang dot bién fea2-
1328ttt dong cho lai tao voi dong bé DF1 va me DF2
cta giong ngod lai LVN10. Trong thi nghiém nay, 91
ca thé BC,F; & t6 hop lai DF2/W22 va 82 ca thé
BC,F; & t6 hop lai DF1/W22 dugc lya chon dé xac
dinh ca thé mang dot bién fea2-1328 bing chi thi
0OVS1-0VS2. Két qua xac dinh duwoc 40/91 ca thé

BCSF1, v Xuin 2019

BCsF; mang dot bién fea2-1328 & trang thai di hop &
t6 hop lai DF2/W22 va 41/82 ca thé BC,F; mang dot
bién fea2-1328 & trang thai di hop & t6 hop lai dong
b6 DF1/W22 (Hinh 2, Hinh 3). Cac con lai mang
kiéu gen di hop nghia 1a mang ca alen ctia dong cho
va alen cta dong nhan. Cac ca thé BC;F; mang kiéu
gen di hop c6 kiéu hinh tiong dong voi giong nén va
sach bénh duoc lua chon dé kiém tra nén di truyén.

ZhmBEERE" REEEZIIIC

Hinh 2. Anh san phim PCR céc c4 thé BCsF; ciia t6 hop lai DF2/W22 st dung ciip méi OVS1-OVS2

(Thit tu cdc cd thé BCsF,: 1-82; DF2: MLL10)

BOCSF, ve Xafin 2019

Hinh 3. Anh s&n ph4m PCR céc c4 thé BCF, ciia t8 hop lai DF1/W22 st dung ciip mdi OVS1-OVS2
(Thit tir cdc cd thé BCsF,: 1-82;: DFI1: BL10)
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3.3. Danh gia nén di truyén cac dong héi giao véi
DF2vaDF1

331 Két qud dinh gid nén di truyén céc cd thé
mang dot bién fea2-1328 trong quéan thé BCsF, so voi
dong DF2-

Sau khi kiém tra x4c dinh duoc 40 ca thé BC;F,
mang kiéu gen fea2-1328 di hop, lua chon 28 ca thé
kiém tra nén di truyén so v6i dong nhan gen DF2
bang chi thi phan ttt. Stt dung 31 chi thi da hinh gitta
dong cho gen W22 va dong nhan gen DF2 rai trén 10
NST dé x4c dinh nén di truyén DF2 cta 28 c4 thé
mang gen fea2-1328trong quan thé BC,F; (Bang 1a).

~==UMC21 77 -mmmmeaae

Dé tiet kiém thoi gian thuc hién thi nghiém, 28 ca thé
duoc chia thanh 3 nhom sau @6 hon ADN cua cac ca
thé theo 3 nhom dé tién hanh thuc hién phan tng
PCR. Danh sach chia nhém nhu sau:
Nhoém Céc ca thé BC5F1 trong nhom
ADN
Nhom 1

DF2-5.1, 5.2, 5.10,5.11, 5.13, 5.15, 5.21,
5.26, 5.30, 5.31
DF2-5.32, 5. 38, 5.40, 5.45, 547, 5.48, 5.
49, 5. 61, 5. 62, 5.65
DF2-5.67,5.71, 5. 73, 5.74, 5.75, 5.83,
5.86, 5.88

Nhoém 2

Nhém 3

88 ML

umcl 166

Hinh 4. Két qua kiém tra nén di truyén ctia cic c4 thé BC,F; DF2 trén 31 chi thi da hinh
(Thit tir cdc mau trén moi chi thi tir trdi qua phai: Nhom 1-Nhom 2- Nhom 3- DF2- W22;
Thit tur trén chi thi umcl160 va umcl166: tén cd thé BCsF, thuéc nhém 3)

Trong so6 31 chi thi xac dinh duoc 29 chi thi xuat
hién bang dong hop ctia cd nhém 1, nhém 2 va nhém
3. Hai chi thi umc1160 va umc1066 xuit hién bang di
hop & cac ca thé thuoc nhom 3. Cac ca thé nhom 3
tiép tuc duoc PCR timg ca thé trong nhém véi hai chi
thi trén. Dua vao tinh toan trén 31 chi thi rai déu trén
toan bo he genome, két qua da xac dinh duoc ca thé
c6 nén di truyén twong duong dong me DF2 nhat, dat
31/31 so chi thi (ty le 100%) xuit hién bang ADN

trong trr véi dong DF2 1a cac ca thé thuoc nhom 1
(DF2-5.1, 2, 10, 11, 13, 15, 21, 26, 30, 31), nhém 2
(DF2-5.32, 38, 40, 45, 47, 48, 49, 61, 62, 65) va nhom 3
gom cac ca thé& DF2-5.67, 71, 83. Cac ca thé DF2-
5.74, 75, 86 dat 30/31 (ty 1é 96,7%) s6 chi thi xuat
hién bang ADN gidng v6i dong DF2. Ca thé DF2-5.73
va DF2-5.88 dat 29/31 (ty le 93,5%) s6 chi thi xuat
hién bang ADN giong voi dong DF2 (Bang 2, Hinh
4).
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Béng 2. Két qua kiém tra nén di truyén ctia cac ca thé BC;F, DF

TT | Téncathé Déng Teén ca thé Doéng Teén ca thé Dong
hop/téng so hop/téng s6 hop/téng s6
Nhom 1 Nhom 2 Nhom 3

1 DF2-5.1 31/31 DF2-5.32 31/31 DF2-5.67 31/31
2 DF2-5.2 31/31 DF2-5.38 31/31 DF2-5.71 31/31
3 DF2-5.10 31/31 DF2-5.40 31/31 DF2-5.73 29/31
4 DF2-5.11 31/31 DF2-5.45 31/31 DF2-5.74 30/31
5 DF2-5.13 31/31 DF2-5.57 31/31 DF2-5.75 30/31
6 DF2-5.15 31/31 DF2-5.47 31/31 DF2-5.83 31/31
7 DF2-5.21 31/31 DF2-5.48 31/31 DF2-5.86 30/31
8 DF2-5.26 31/31 DF2-5.49 31/31 DF2-5.88 29/31
9 DF2-5.30 31/31 DF2-5.61 31/31

10 DF2-5.62 31/31

11 DF2-5.65 31/31

3.3.2. Két qud dinh gid nén di truyén cdc cd thé
mang dot bién fea2-1328 trong quan thé BC:F, cua
cdc dong backcross DF1

béi voi t6 hop lai DF1/W22 & thé he BC,F; xac
dinh duoc 41 ca thé mang kiéu gen di hop fea2-1328,
Lua chon 27 c4 thé c6 kiéu hinh dep dé x4c dinh nén di
truyén so v6i dong nhan gen DF1 bing 26 chi thi da
hinh gitta dong cho gen W22 va dong nhan gen DF1
(Bang 1b). Dé tiét kiem thoi gian thuc hién thi
nghiém, 27 ca thé duoc chia thanh 3 nhom sau do
hon ADN ctia céac ca thé theo 3 nhom dé tién hanh
thuc hién phéan tng. Ba nhém ADN hon nhu sau:

Nhom ADN Cac ca thé trong nhém
Nhom 1 DF1-5.1,5.3,54,5.5,5.6,5.7, 5.12,
5.14, 5.15, 5.29
Nhoém 2 DF1-5.36, 5.37, 5.40, 543, 5.45,
5.46, 5.47, 5.49, 5.50, 5.51
Nhom 3 DF1-5.62, 5.69, 5.70, 5.74, 5.79,

5.81, 5.82.

Trong 26 chi thi, xac dinh duoc 24 chi thi xuét hién
bang déng hop & ca 3 nhom ca thé. Con lai 2 chi thi
umc1160 trén nhiém séic thé s6 1 xuat hién bang di hop
& ca thé nhom 1 va chi thi phi070 trén nhiém sic thé 6
xuat hién & ca thé nhom 3. Cac ca thé thuoc nhém 1
va nhom 3 tiép tuc duoc kiém tra timg ca thé trong
nhém véi hai chi thi umc1160 va phi070. Dya vao tinh
toan trén 26 chi thi da hinh rai déu trén toan bo hé
genome, két qua xac dinh 21 ca thé c6 nén di truyén
gan nhat véi dong DF1, 26/26 so chi thi (dat ty lé
100%) xudt hién bang déng hop tuong te dong bo
DF1, cu thé 1a 7 c4 thé thuoc nhom 1 (DF1-5.3, 4, 5,
7,12, 15, 29), 10 c4 thé thuoc nhém 2 (DF1-5.36, 37,
40, 43, 45, 46, 47, 49, 50, 51) va 4 ca thé thuoc nhom 3
(DF1-5.62, 69, 70, 79). Con lai cac ca thé DF1-5.1,
DF1-5.6, DF1-5.12, DF1-5.62, DF1-5.74, DF1-5.81,
DF1-5.82 dat 25/26 (dat ty 1é 96,7%) so chi thi tuong
déng voi dong bé DF1 (Bang 3, Hinh 5).

(Y W | S S_— -y

wrre

-phi299852--—-

PhiO7O

Hinh 5. Két qué kiém tra nén di truyén cac ca thé BC;F, DF1 trén 26 chi thi da hinh
(Thit tir trén cdc chi thi tir trdi qua phai: Nhom 1-Nhom 2- Nhom 3- DF1- W22;
Thit tir trén chi thi umcl160 va umcll166: tén cd thé dong BCsF, thudc nhom 1 va nhém 3)
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Bang 3. Két qua kiém tra nén di truyén cta c4c c4 thé BC;F; DF1

TT | Ten cathé hop?;)él:lgg o Ten c4 thé hop?z;gg o8 Tén cathé [Pong hop/téng s6
Nhom 1 Nhom 2 Nhom 3

1 DF1-5.1 25/26 DF1-5.36 26/26 DF1-5.62 25/26

2 DF1-5.3 26/26 DF1-5.37 26/26 DF1-5.69 26/26

3 DF1-5.4 26/26 DF1-5.40 26/26 DF1-5.70 26/26

4 DF1-5.5 26/26 DF1-5.43 26/26 DF1-5.74 25/26

5 DF1-5.6 25/26 DF1-5.45 26/26 DF1-5.79 26/26

6 DF1-5.7 26/26 DF1-5.46 26/26 DF1-5.81 25/26

7 DF1-5.12 25/26 DF1-5.47 26/26 DF1-5.82 25/26

8 DF1-5.14 26/26 DF1-5.49 26/26

9 DF1-5.15 26/26 DF1-5.50 26/26
10 DF1-5.29 26/26 DF1-5.51 26/26

4. THAO LUAN Viéc dung cac dot bién trén gen lién quan dén

Day 1a nghién cttu dau tién tng dung chi thi
phan tr fea2-1328 dé lam tang niang suat va cai tién
giong ngo. Dot bién gen fea2-1328 da duoc dwa thanh
cong vao cac dong bé me cta giong ngo lai LVN10
(DF1 va DF2) qua nhiéu thé hé hai giao (BCsFy). Vi
thé, khi c6 nhitng thong tin vé nén di truyén ctia cac
dong héi giao sau nhiéu thé heé lai tré lai, sé co ich
khi danh gia hodc du doan nhimg tac déong hoac su
tuong tac voi gen fea2-1328vé muc do biéu hién cta
gen fea2-1328trong cac dong bo me cai tién va trong
con lai thwong phdm. Nhimg thong tin nay cé thé
giup lua chon cac dong phu hop dé duy tri va phat
trién cac dong b6 me sau nay va hat lai. Mat do s
chi thi trén mot nhiém sic thé tuy con thdp, nhung
cac chi thi ciing duoc trai déu trén cac nhiém sic thé.
Cac chi thi da hinh duoc xac dinh sé duoc stt dung
nhiéu trong chon giéng nho chi thi phan tt. Kiéu
hinh ctia cdc dong mang gen sé duoc danh gia trong
cac nghién ctru sau nay.

Phuong phap MABC dung thanh cong dé cai
tién mot s6 giong lua & Viet Nam nhu Bic Thom
khang bac 14 (Nguyén Thi Lé et al., 2014), BC15
khéang dao 6n (Tran Thi Thuy et al.,, 2017), lda chiu
ngap AS996 (Doin Thi Huong Giang et al., 2017)

O ngd6 MABC va chon loc nén di truyén ciing
duoc st dung cho céi tién nhiéu tinh trang nhur ham
lugng beta-carotenoid va chat luong protein cao
(Sagare et al., 2019), lvong dau (Hao et al., 2014).

dinh sinh trudng tuong tu nhu FEA2 dé cai tién
giong cay trong khac ciing da duoc thuc hién thanh
cong trén thé gi6éi nhu ting nang sudt, ting kich
thuéc qua & ca chua Xu et al., 2015, Munos et al.,
2011, Yuste-Lisbona et al., 2020), tiém nang tang kich
thudc qua va ting s6 hat va ning suit trén cai dau
(Fan et al., 2014)
5. KET LUAN

Nghién ctu, st dung 300 méi SSR & cac vi tri
tréen 10 nhiém sic thé xac dinh da hinh gitta dong
cho va nhan gen cho thdy 31 chi thi da hinh giita
dong nhan DF2 va dong cho gen fea2-1328 (W22); 26
chi thi da hinh gitta dong nhan DF1 va dong cho gen
fea2-1328 W22, Cac chi thi cho da hinh gita dong
cho va nhan gen duoc st dung dé danh gia nén di
truyén ctia cac dong bé me cai tién mang dot bién
gen feaZ-1328.

banh gia nén di truyén cta céac ca thé BCsF; so
voi dong goc (DF2, DF1) cho thay tat ca ca thé déu
c6 nén di truyén tuong dong véi dong nén DF2, DF1
dat ty lé tir 93,5% dén 100%.

Xac dinh duoc 23 ca thé BC;F, dat ty 1é 100% so
chi thi tuong déng voi dong me DF2: DF2-5.1, DF2-
5.2, DF2-5.10, DF2-5.11, DF2-5.13, DF2-5.15, DF2-
5.21, DF2-5.26, DF2-5.30, DF2-5.31, DF2-5.32, DF2-
5.38, DF2-5.40, DF2-5.45, DF2-5.47, DF2-5.48, DF2-
5.49, DF2-5.61, DF2-5.62, DF2-5.65, DF2-5.67, DF2-
5.71, DF2-5.83.

Xac dinh dugc 21 ca thé BC,F, dat ty le 100%
twong dong voi dong b6 DF1: DF1-5.3, DF1-5.4, DF1-
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5.5, DF1-5.7, DF1-5.12, DF1-5.15, DF1-5.29, DF1-5.36,
DF1-5.37, DF1-5.40, DF1-5.43, DF1-5.45, DF1-5.46,
DF1-5.47, DF1-5.49, DF1-5.50, DF1-5.51, DF1-5.62,
DF1-5.69, DF1-5.70, DF1-5.79.

Cac ca thé trén duoc tiép tuc chon loc va phat
trién thanh nguén vat liéu t6t dé phuc vu cho nghién
ctru phat trién giong ngo tang nang suit.
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ADVANCED BACKCROSSING AND INVESTIGATION OF GENETIC BACKGROUND OF
IMPROVED PARENTAL LINES CARRYING fea21328MUTATION IN THE LVN10 MAIZE
HYBRID

Vi Lang Son, Tran Thi Thuy, Phi Cong Nguyen, Nguyen Thi Lieu
Nguyen Thuy Diep, Tran Dang Khanh, Phuong Huu Pha, Pham Thuy Chi,
Tran Manh Bao, Dang Cao Cuong, Khuat Huu Trung

Summary

Parental lines (DF2 and DF1) from the hybrid maize LVN10 have been backcrossed to the donor line W22
carrying the fea2-1328 mutation allele to BC,F; generation. Thirty one polymorphic markers between DF2
and W22 and 26 polymorphic markers between DF1 and W22 among 300 SSR tested markers were selected
to investigate the genetic backgrounds of selected BC,F, individuals carrying fea2-1328 Genetic
backgrounds of these advanced parental lines were revealed, which showed high similarity (93.5% - 100%) to
those of original DF2 and DF1. Twenty-three improved DF2 BC,F, and 21 improved DF1 BC;F; individuals
showed 100% genetic background similar to those of original parents. The results of this study could be
useful for marker-assisted breeding in maize and for the understanding of the expression levels of fea2-1328

in parental lines and hybrid F,.
Keywords: Backcross, FEA2, LVN10, marker, SSR.
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