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bang chi thi phan tir SSR

Vwong Huy Minh'*, Ngé Thi Thuy Linh?, H6 Thi Hwong?,
Nguyén Vin Canh', Lé Thj Bich Thiy?
Vién Nghién ciru ngo
2Vién Cong nghé sinh hoc, Vién Han lam KH&CN Viét Nam
Ngay nhédn bai 2/4/2018; ngay chuyén phan bién 4/4/2018; ngay nhan phan bién 2/5/2018; ngay chip nhéan ding 11/5/2018

Tom tiit:

Bénh moc hong la mﬁt trong nhirng bénh gay ton thét 16n cho sian xuit ngd trén thé gioi néi chung, Viét Nam noi
riéng. Két qua chon glong khang bénh theo phwong phap truyen thong con han ché do hiéu qua chuyen cac gen khang
bénh vao con lai con kho6 khiin va ton nhiéu thoi gian. Vi vay, viéc wng dung chi thi phan tir trong chon tao glong
ngod khang bénh moc hong 1a phwong phap kha thi dé kiém soat dich bénh. Trong cac nghién ctru trude diy, qua
phén tich SSR va ddnh gia kha ning khing bénh ciia tip doan ngé da xic dinh dugce su lién két ciia 6 chi thi SSR
(Umc1025, Dupssr34, Nc030, SSR93, Umc1489 va Umc1511) véi tinh trang khang bénh moc hong Trong bai bao
nay, cac tac gia sir dung 6 chi thl dé danh gia trén quan thé phan ly F5 va quan thé lai ngugc BCS aé chon cac dong
ngo trién vong khang bénh moc hong. Két qua chon dwgce 11 dong co chi thj lién két véi tinh khang bénh moc hong,
trong dé 3 dong c6 1 chi thi, 5 dong c6 2 chi thi, 1 dong c¢6 3 chi thi va 2 dong c6 4 chi thi lién két; 8 dong (F5.5, F5.12,
F5.18, F5.22, BC5.8, BC5.9, BC5.21 va BC5.22) ¢6 it nhit 2 chi thj lién két véi tinh khang bénh méc hong dwoe Ira
chon cho chwong trinh lai tao giéng; cac tb hep lai (THL) THLS, THL2S5, THL6 va THL12 cé it nhit 3 chi thi lién
két dwgc lya chon cho cac thir nghiém trong sin xut.

Tir khéa: Chi thj phan tir, khang bénh, moc h("ing, ngo, SSR.
Chi 6 phdn logi: 4.6

Mo dau c40, nhung hién nay chua c6 dugc gen khang dé chuyén [1].

Bénh mdc hong 1a bénh phd bién & tat ca cac ving trong St dung chi thi Phé’n tr dé xéc dinh c;ic QTL/ gen va
ngd cua Viét Nam va nhiéu nudc trén thé gisi, giy ton thit  Ung dung cho chon giéng khéong bénh moc hong 1a mot
dang ké, gay doc cho ngudi va gia stic. Viée tao ra cac gibng ~ trong C?C phuong phap day trién vong da dugc Fiua ra [~3,
ngd c6 ning suit cao, phim chét tét, c6 kha niang chéng chiu 4. Nhiéu QTL da d}mc xac dinh, tuy nhién mét s6 QTL van
véi céc diéu kién khi hau khéc nghiét, sdu bénh hai... dang ~ anh huong it toi kicu hinh.
dugc cac nha khoa hoc quan tam. Trong bai bao nay, chiing t6i trinh bay két qua phan tich
quan thé phan ly F5 va quin thé lai tr¢ lai BC5F1 véi 6 chi
thi lién két chat véi tinh trang khang bénh mdc hong da nhan
dugc tir cac nghién cuu trudce [5-10]. Sau d6 su dung céac
dong dugc chon dé tao THL va phéi hop voi két qua danh
gi4 nong sinh hoc dé chon cac dong/giéng ngd lai co ning
suét cao, co kha ning khang bénh méc hong.

Nhiéu nha chon giéng di ap dung phuong phap chon
loc cac dong khang bénh tu qu?ln thé ngd bi nhiém bénh tu
nhién & mot s6 vung. Tuy nhién, trén thuc té rat it vung bi
nhiém bénh déng déu, vi vay viéc chon loc kém hiéu qua va
kho thanh cong [1]. Chinh vi vy, nhiéu nha chon giéng st
dung phuong phép lay nhiém nhan tao [2] dé chon gidng ngd
khéang bér}h mbc hong va chu yéu tap trung vao tinh khiang Vat liéu va phuong phap
hai loai nam chinh 1a F. graminearum hoéc F. verticillioides
(F. moniliforme J. Sheld). Tuy nhién, 1ay nhiém nhan tao
doi hoi nhiéu thoi gian va tén kém. Phuong phép tao ngd Gom 8 dong ngd F5, 10 dong ngd BC5 va 32 THL trién
chuyén gen khang bénh mdc hong ciing da dugc khuyén  vong (bang 1 va 2).
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Fusarium ear rot is considered as one of the major
diseases leading to significant yield loss in maize
in Vietnam and all over the world. Breeding maize
varieties for resistance to ear rot caused by Fusarium
with the traditional procedures is not really effective
because of very time-consuming and great efforts in
transferring resistant genes into promising hybrids.
Therefore, applying molecular markers in breeding and
developing maize varieties resistant to Fusarium would
be more feasible. Up to now, through the pplication of
SSR markers and evaluation of resistance among maize
germplasm, 6 simple sequence repeat (SSR) markers
(Umc1025, Dupssr34, Nc030, SSR93, Umc1489, and
Umc1511) linked to Fusarium ear rot genes in maize
plants have been identified. In this study, 6 SSR markers
were used in F5 and BCS maize populations to select
promising inbred lines resistant to Fusarium ear rot.
The result showed that 11 lines with SSR markers
responsible for resistance to Fusarium ear rot were
found, including 3 lines with 1 marker, 5 lines with 3
markers, and 2 lines with 4 markers. 8 lines (F5.5, F5.12,
F5.18, F5.22, BC5.8, BC5.9, BC5.21, and BC5.22) with
at least 2 markers were selected for a maize breeding
program; hybrid combinations THLS, THL25, THL6
and THL12 of at least 3 markers linked with the
resistance to Fusarium ear rot were selected for further
development in production.

Keywords: Fusarium ear rot, maize, molecular marker,
resistant, SSR.
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Bang 1. Cac dong phuc vu thi nghiém.

TT Tén dong TT Tén dong
1 F5.1 10 BC5.3
2 F5.2 11 BC5.4
3 F5.5 12 BCS.5
4 F5.10 13 BC5.8
5 F5.12 14 BC5.9
6 F5.13 15 BCs.15
7 F5.18 16 BC5.21
8 F5.22 17 BC5.22
9 BC5.1 18 BC5.25
Bang 2. Cac THL tham gia thi nghiém.

Ky hiéu Ky hiéu

trong thi . trong thi .
TT  nghiém Nguon TT nghiém chi  Nguon

chi thi thi phan

phén tir tir
1 THL1 H665 x H60C 17 THL17 BC4.15 x HO7
2 THL2 F4.12 x H411 18 THL18 BC4.15 x H665
3 THL3 F4.12 x H171 19 THL19 BC4.25 x H665
4 THL4 F4.12 x H665 20 THL20 BC4.25 x H171
5 THLS BC4.8 x H411 21 THL21 BC4.15 x H411
6 THL6 F4.22 x H665 22 THL22 BC4.4 x H411
7 THL7 BC4.21 x H411 23 THL23 BC4.4 x H665
8 THLS F4.1 x H411 24 THL24 BC4.22 x H665
9 THL9 F4.2 x H665 25 THL25 BC4.8 x H171
10 THL10 F4.5x H171 26 THL26 BC4.8 x HO7
11 THL11 F4.13 x H665 27 THL27 F4.22 x H411
12 THLI2 F4.18 x H171 28 THL28 BC4.22 x H411
13 THL13 BC4.1 x H665 29 THL29 BC4.22 x H171
14 THL14 BC4.3 x H171 30 THL30 BC4.21 x HO7
15 THLI15 BC4.3 x H665 31 THL31 BC4.21 x H171
16 THLI6 BC4.15xHI71 32 THL32 BC4.22 x H665

Sau cap moi SSR di dugc xac dinh trong nghién ctru
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trude 1a co lién két v6i tinh trang khang bénh mdc hong
duoc dit mua tr Haing Macrogen (bang 3).
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Bang 3. Trinh tu cic mdi SSR.

Trinh tu nucleotide ciia mdi xudi Trinh tur nucleotide ciia mdi ngwge

Bang 4. Chi thj lién két véi tinh khang bénh méoc hdng 6 cac
dong F5, BC5 (2017).

TT  Tén méi s 2 s 2 ; —

(5-3) (5-3) . Chi thilién két véi tinh trang khing mbc hong <

TT Tén dong Tong

1 Umcl025  CTCTTCGATCTTTAAGAGAG ACACGAGGCACTGGTACTAAC SSR93  Nc030  Dupssr34  Umcl489  UmclS1l  Umcl025
1 Fsl 0 0 0 0 0 0 0
2 Ne030 CCCCTTGTCTTTCTTCCTCC CGATTAGATTGGGGTGCG )y B 0 0 0 0 0 0 0
3 Dupssi34  TCAGTGCTTTCATTGTAACGA  ATAAACATCTTGCCAGCAAA 3 F55 0 1 1 0 0 0 2
4 SSR93  CGCCGTACAGACTGCTATGA  CACATGCTACGACTGCGATG 4 B0 0 0 0 0 0 0 0
5 P52 1 0 1 0 1 1 4
5 Umcl489  TGTGACACCATCAATCAAAGGG ~CAAAACCCAAATCATCACCACC P 0 0 0 0 0 0 i
6  Umcl5ll  ACCAAATAGGAGAGAGGGTTCT ~CTCTCTTGCTGGTTCTTTATTAACTC 7 FS.I8 1 0 0 0 0 1 2
8 F522 1 1 0 0 1 0 3
Phwon ha 9 BCs.1 0 0 0 0 0 1 1
& prep 10 BCS3 0 0 0 0 0 0 0
Tdch ADN tong sé: ADN tong s6 duoc tach tir cac mau g EEZ;‘ ? g g (‘) g g 1
14 theo phuong phap cua Saghai Maroof va cs (1984) co 13 BC8 0 1 0 1 0 0 2
S \ e a s £ 2 I 14 BCY 0 0 0 0 1 1 2
cai tien cho phu hgp véi viée tach chiet ADN tong so cua 5B 0 0 0 0 0 0 R
14 ngo. 16 BC521 0 1 0 0 0 1 2
17 BCS22 1 1 0 0 1 1 4
Phuong phap PCR voi cac moi SSR: Pugc thyc hign 18 BCS25 0 0 0 0 0 0 0
Tong 5 5 2 2 4 6

trén may PCR PTC-100 (MJ Research Inc, My); phan ung
dugc thyc hién theo chuong trinh: 94°C trong 5 phut, 40 chu
ky lap lai voi 3 bude chinh: (bién tinh ADN khuén 1 phut &
94°C, gin mdi 30 gidy ¢ nhiét do 52-56°C theo ting moi va
kéo dai chudi & 72°C trong 1 phut).

San phim PCR dugc kiém tra bang dién di trén gel
polyacrylamide 5%.

Panh gia dic diém nong sinh hoc theo Quy chuin Viét
Nam QCVN 01- 56:2011/BNNPTNT [11].

Két qua va thao luan
Phdan tich 18 dong ngo F5 voi 6 chi thi SSR chon loc

Két qua danh gi phan tir (bang 4) cho théy, cac dong
dugc danh gia bang 6 chi thi SSR lién két voi tinh khang
bénh mdc héng la SSR93, Nc030, Dupssr34, Umc1489,
Umcl511 va Ume1025. Két qua danh gia cho thay, co 11
dong c6 chi thi lién két v6i tinh khang béng mdc hong, trong
d6 c6 3 dong c6 1 chi thi, 5 dong ¢6 2 chi thi, 1 dong ¢6 3 chi
thi va 2 dong c6 4 chi thi lién két. Nhu vay c6 thé Iya chon
8 dong (F5.5, F5.12, F5.18, F5.22, BC5.8, BC5.9, BC5.21
va BC5.22) ¢6 it nhét 2 chi thi lién két véi tinh khang bénh
mdc hdng. Co 5 dong lién két v6i chi thi SSR93, 5 dong lién
két vai chi thi Nc030, 2 dong lién két voi chi thi Dupssr34,
2 dong lién két véi chi thi Umc1489, 4 dong lién két véi chi
thi Umc1511 va 6 dong lién két voi chi thi Umc1025.
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Ghi cht: 1: Co chi thi lien két; 0: Khong co chi thi lien két.

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 M
' > R B —— 200 bp

Q".-

- - - - --- ™

Saw
1

Hinh 1. Anh dién di gel polyacrylamide san phim PCR véi
cap moi SSR93 ciia 18 dong ngd trién vong. M: Marker 100
bp (Biolabs); 19: H665 (ddi ching khang); 20: H99 (d6i chiing
nhiém).

1 23 45 6 7 8 910 1112 1314151617 18 19 20 M

<«—— 200 bp

LR - A R R} -

TIT1LEY
Hinh 2. Anh dién di gel polyacrylamide san phim PCR véi
cap mdi Umc1025 clia 18 dong ngd trién vong. M: Marker 100
bp (Biolabs); 19: H665 (ddi ching khang); 20: H99 (d6i chiing
nhiém).

Trén hinh 1 va 2 c6 thé nhan thay, cac dong 3, 4, 6, 12 ¢6
bang gidng véi cay khang, cac dong nay co thé c6 kha ning
khang bénh moc hong.

Phén tich 32 THL trién vong véi 6 chi thi SSR chon lpc

Két qua danh gia cho thiy, trong s6 32 THL chi c6 6
THL khong c6 chi thi lién két, cac THL con lai déu co it
nhét 1 chi thi lién két vé6i tinh khang bénh mdc hong. Trong
d6 ¢o6 2 THL (5 va 25) c6 3 chi thi lién két, dic biét THL6
va THL12 c6 t6i 4 chi thi lién két. Trong 6 chi thi str dung
thi SSR93 xac dinh dugc 11 dong, Nc030 xac dinh duoc 12
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dong, Dupssr34 xac dinh dugc 2 dong, Umc1489 lién két
v6i 6 dong, Umcl1511 lién két véi 6 dong va Umc1025 xac
dinh duoc 8 dong (bang 5).

Bang 5. Két qua danh gia chi thj phan td.

Chi thi lién két véi tinh trang khéang mc hong .
TT THL Tong
SSR93 Nc030 Dupssr34  Umcl489  Umcl511  Umcl025

Khoa hoc Néng nghiép n——

Két qua dinh gid cdc dic diém néng sinh hoc ciia 8
THL trién vong

Tir két qua cac thi nghiém trén, 8 THL gébm VN116
(THL1), H156 (THL6), H162 (THL4), H115 (THL27), H161
(THL2), H117 (THL7), H118 (THL28), H119 (THL29) dugc
Ira chon tham gia céc thir nghiém tai cac ving trong ngd 16n
(Thanh Hoa, Hoa Binh...) trong vu he thu 2017. Két qua tht

1 THL1 1 1 0 0 0 0 2
2 THI2 0 0 0 I 0 0 1 nghiém cho thay, cac giong co6 thoi gian sinh truong trung
30 THL3Z 0 ! 0 0 0 0 ! binh trong ca 2 vung thtr nghiém (103-106 ngay) tuong
4 mHL 0 0 ! 0 0 2 duong vai cac doi chirng PAC339 va NK4300; hau hét cac
5 THLS 1 1 0 0 1 0 3 A A \
THL déu cao cay hon PAC339, tuong duong va cao hon
6 THL6 1 1 0 0 1 1 4 N
NK4300 (bang 6).
7 THL7 1 0 0 0 0 1 2
§ THLS 0 0 0 0 1 1 2 Bang 6. Thoi gian sinh truéng va hinh théi cay.
9 THL9 0 0 0 0 0 0 0
10 THLIO 0 0 0 ] 0 0 1 TGST (ngay) Chiéu cao cay (cm)
11 THLIl 0 1 0 0 0 1 2 TT  THL
Thanh Hoa Binh  Thanh Héa  Hoa Binh
12 THLI12 1 1 1 0 0 1 4 Héa
9 MLy 1 i v v g v 2 1 VN116 105 103 242,50 250,50
14 THL14 0 0 0 0 1 0 1
2 HI61 106 104 277,54 270,50
15 THL15 1 0 0 0 0 0 1
6 THLe o 0 0 0 0 1 . 3 H162 105 103 252,28 22525
17 THL17 0 0 0 0 0 0 0 4 HI156 105 103 2553 251,35
18 THLIS 1 0 0 1 0 0 2 5 H115 104 102 2452 240,45
19 THLIS 0 : 0 0 0 : 2 6 HI17 105 102 261,7 270,30
20 THL20 O 1 0 0 0 0 1
7 H118 105 105 270,6 264,65
21 THL21 0 0 0 0 1 1 2
—~_ N T 7 T T T 7 8 H119 106 103 256,5 262,24
23 THL23 0 0 0 0 0 0 0 9 NK4300 104 245,46
20 EuA @ A v g ] ¢ 2 10 PAC339 104 235,25
25 THL25 O 1 1 1 0 0 3 _' , . B .,
2% THL26 1 0 0 0 0 0 | Tai ca 2 diém tht nghiém, cac giong déu chong do rat
27 THL27 | 0 0 0 0 0 1 tot; phan 1on cac THL bi nhiem bénh dom 14 ¢ mtc do trung
23 NIHI 28RN0 0 0 0 0 0 0 binh (diém 2), chi c6 THL H156 va H118 bi nhiém nang
2 290 ! 0 0 0 0 ! hon (diém 3). Trong diéu kién tu nhién, 7/9 THL khong thay
30 THL30 0 0 0 0 0 0 0 A A A A A A A A < \ 2 7
\ R . . 5 5 ] xuat hién dau hi€u bénh moc hong trén bap va hat, chi c6
1 s ! SR A& 4 A
b s o . . . . . . THL H156: H118 va NK4300 co bleg hién nam moc xuat
Tong 11 S p p : hién trén bap va hat & muc do thap (bang 7).
Bang 7. Miic do chong chiu dong rudng clia cac THL.
IV E 3 AR 851 061 70 8 9 10741 12 13 14 15 16 417 °18; 19 20 2122 £ A P
. Db (diém) Bénh dém 14 @iém) Lo hong trén bip, hat
LY TT THL (diem)
HoaBinh  Thanh Héa  HoaBinh  Thanh Héa  Hoa Bink  Thanh Héa
200bps I VN6 1 1 2 2 1 1
2 HI6L 1 1 2 2 1 1
IS 2 N . . g ey
Hinh 3. Anh dién di gel polyacrylamide san pham PCR véi 3 M2 1 ] 2 2 ! ]
Re 2 N A o R
cap moi SSR93 cua 20 dong ngd trien vong. M: Marker 100 4 HIs6 1 1 3 3 2 2
bp (Biolabs); 21: H665 (doi chiing khang); 22: H99 (déi ching 5 15 | ) ) | |
nhi&m); t 3-22: THL1T dén THL20. o wn 1 . ) 1 1
Két qua hinh 3 cho thay, c6 11 THL c6 chi thi lién ket 7 Hu$ 1 ! 3 3 2 2
v6i tinh khang bénh moc hong (cac THL c6 tén chit damco 8 HIO 1 ! 3 2 ! !
bang giong voi cay khang), cic THL nay c6 thé c6 khandng 9 Nk400 1 3 2
khang bénh moc hong. 10 PAC339 ! 2 2
TAP CHI
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Tai Hoa Binh, bip cta cac THL c¢6 xu hudng dai hon
tai Thanh Hoa (17,2-19,4 ¢cm so vaoi 16,5-18,5 cm), tuong
duong véi cac ddi chung tai cac diém thir nghiém; cac THL
cO nang suét tir 85,25 dén 100,94 ta/ha, cao hon tai diém
thuc nghiém Thanh Héa (72,6-92,6 ta/ha). Trong ca 2 diém
thuc nghiém THL VN116 va H115 déu c6 ning suit cao
nhét trong cac gidng thr nghiém (bang 8). Nhu viy, qua
thir nghiém tai 2 diém da xéac dinh duwoc 6 THL 1a VN116,
H162, H115, H161, H117, H119 ¢6 ning suit tir 82,46-95,67
ta/ha c6 thé dua vao chuong trinh khao nghiém dé lya chon
cac gidng 6n dinh nhit cho san xudt tai cac tinh phia Bic,
dic biét tai cac ving thudng xudt hién bénh mdc hong nhu
Thanh Hoa, Son La, Hoa Binh...

Bang 8. Nang suat clia cac THL tai 2 diém thuc nghiém

(Cc':;;’“ dai bilp Ty I¢ hat/bip (%)  Niing suét (ta/ha)
TT THL

Hoa Thanh Hoa Thanh  Hoa Thanh Trung

Binh  Héa Binh Hoa Binh Hoa Binh
1 VNI116 19,4 18,5 80,2 81,2 100,94 90,4 95,67
2 Hl61 18,6 17,6 79,8 718 93,32 81,4 87,36
3 H162 18,1 16,8 79,6 79,6 95,52 78,5 87,01
4 HI156 172 16,5 772 78,1 85,25 72,6 78,93
5 HI115 18,8 182 81,6 81,4 98,58 92,6 95,59
6 H117 173 16,8 794 78,5 85,52 794 82,46
7 HI118 172 174 79,5 79,2 86,71 745 80,61
8 HI119 18,5 173 79,7 794 92,33 78,6 85,47
9 NK4300 18,6 80,7 98,31 98,31
10 PAC339 17,5 80,5 823 82,30

LSD 82 6,2

0,05

Hinh 4. Thif nghiém cac THL tai Hoa Binh (trai) va Thanh héa
(phai).

Danh gia cac dong F5 va BC5F1 véi cac chi thi lién két
voi tinh khang bénh, Iya chon dugc 8 dong (F5.5, F5.12,
F5.18, F5.22, BC5.8, BC5.9, BC5.21, BC5.22) va 8 THL
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VN116 (H665 x H60C), H156 (F4.22 x H665), H162 (F4.12
x H665), H115 (F4.22 x H411), H161 (F4.12 x H411), H117
(BC4.21 x H411), H118 (BC4.22 x H411), H119 (BC4.22 x
H171) c6 it nhét 2 chi thi lién két v6i tinh khang bénh mdc
hong. Két qua khao sat, danh gia 8 THL Iya chon tir thi
nghiém phan tir di xac dinh duoc 6 THL c6 ning sudt cao
hon 80 ta/ha 1a VN116, H162, H115, H161, H117 va H119
¢6 thé dua vao chuong trinh khao nghiém dé lya chon cac
gidng 6n dinh nhat cho san xuét tai céc tinh phia Bic.
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