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TOM TAT

Viéc nghién ciru danh gia da dang nguon gen cdy ngd 1a cin thiét, 1a co sé cho cac nghién ciru chon gidng

va cdi tao giong ngo. Nghlen clru ndy nham muc dich Iya chon cap lai phuc vu cho viéc chon tao giéng ngo lai
khang bénh ngd mdc hdng. Chung t6i danh gia da dang di truyén ciia tap doan 71 dong/ gibng ngd, sir dung 10
chi thi SSR va da thu dugc 42 allele, s6 allele trung binh 1a 4,2 allele/locus, s6 allele trén 1 locus dao dong tir 3
dén 6 allele. Ham luong thong tin da hinh (gia tri PIC) dao dong tir 0,5783 dén 0,8088; gia tr PIC trung binh la
0,6981. Trong s6 cac cdp moi su dung, cdp mdi Umc1196 1a cho nhiéu bang da hinh nhét, cip mdi Umc1249
cho 6 bang da hinh thp nhét. Dya trén cdy phan loai di truyén ching t6i chia 71 dong ngd nay thanh 7 nhom.
H¢ sé tuong df)ng di truyén dao déng tir 0,333 dén 0,976. Trong d6, dong ngd H3062 co hé sO tuong df)ng di
truyen xa nhét so voi 70 dong ngd con lai (0,333). Dong ngd H3062 va H84 c6 hé s6 trong ddng di truyén thip
nhat 13 0,333. Hai dong ngd co hé s0 tuong ddng di tmyen cao nhét 1a H161 va KC161 (0,976). Cac dong ngo
nghién ctru ¢6 hé s tuong ddng di truyén kha cao. Piéu d6 chimg té cac dong ngd nay co quan hé di truyén

kha gén nhau.

Tir khéa: allele, chi thi SSR, da dang nguén gen, hé sé twong dong di truyén, ngé.

MO DAU

Ngb (Zea mays L.) thudc chi Maydeae, ho hoa
thiao Gramineae, c6 ngudn gbc tir Trung My, 1a cdy
lwong thuc quan trong trén thé giéi bén canh lta mi
va loa gao. O Viét Nam, cdy ngé la loai cdy nong
nghiép c6 dién tich thu hoach 16n th hai sau lua
gao. Cay ngd khong chi lam luwong thuc cho nguoi,
thirc an chin nudi ma con 1a cdy gop phan xéa doi
giam nghéo phuc vu cho cac nganh cong nghiép
nhe... Ning sudt cdy ngd khong cao, hay bi co dai
hodc sau bénh hai tan cong. Viéc tao ra cac gidng
ngd ¢6 nang sudt cao, phdm chat t6t, c6 kha ning
chéng chiu véi cac didu kién khi hau khic nghiét,
sau bénh hai... dang dugc cac nha khoa hoc quan
tam. Phuong phap phé bién duoc ap dung dé tao ra
cac giong mdi 1a lai tao cac dong co cac pham chét
t6t voi nhau tao wu thé 1a1 Dé viée lai tao nay dem
lai hi€u quéa cao hon, t1en hanh nhanh hon thi viéc
danh gia da dang di truyén ngudn gen ciia cac dong
ngo 1a can thiét.

Hién nay c6 nhiéu phuong phap dé danh gia da
dang di truyén nhu SSR, RAPD, AFLP, SNP..
Trong d6 k¥ thuat SSR duogc su dung pho b1en va co
hidu qua cho d4nh gi4 da dang di truyén ngudn gen.
Yao va ddng tac gia (2007) da nghién ctru da dang
nguon gen cua 54 giong ngd ¢ phia béc cua Trung
Qudc st dung 42 chi thi SSR di tim ra dugc 256
allele. M&i mot chi thi cho dao dong tir 2 dén 9
allele, sb allele trung binh 14 6,1 allele. Legesse va
ddng tac gia (2007) tién hanh danh gia da dang cua
cac gidng ngd Chau Phi. S6 luong gidng danh gia 1a
56 giéng voi 27 chi thi SSR. Két qua thu dugce 104
allele vdi mirc d§ trung binh 3,85 allele trén mot
locus, h¢ sb PIC trung binh 14 0,58. Sharma va dong
tac gia (2007) da tién hanh nghién ctru dénh gia da
dang di truyén ctia 48 giéng ngd & phia dong bac day
Himalayan st dung 42 chi thi SSR. Nghién ctru cho
thy c6 chi thi cho 13 allele, h¢ s6 PIC 1 0,6. Bracco
va dong tac gia (2009) st dung 10 chi thi phan tir dé
danh gia cac gibng ngd & phia dong bic Argentina.
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Nghién ctru tim ra tong sé 65 allele, trung binh 1a
7,22 allele trén 1 locus, hé s6 PIC 1a 0,37. O Viét
Nam viéc danh gia da dang cac ngudn gen ciy ngd
cling dugc cac nha khoa hoc quan tam. Lé Thi Minh
Théo va ddng tic gia (2014) danh gia da dang di
truyén trén 24 giéng ngd nép tu phdi s dung 19 chi
thi SSR thu dugc 75 allele. Hé sé PIC dao dong
trong pham vi tir 0,36 dén 0,81. Sé allele trung binh
la 4 allele/locus. Phan Xuan Hao (2013) danh gia da
dang di truyén trén 70 dong ngd mai dya trén 35 chi
thi phan tir SSR. Két qua nghién ctru chi ra hé s6
twong dong di truyén dao dong tir 0,23 dén 1,00.
Khoang cach di truyén giita cac dong tuong ddi 16n
cho thay sy khac biét nhau vé vat chat di truyén va
day la nguon nguyén liéu thich hgp cho viéc lai
gidng dé tao ra uu thé lai.

Bang 1. Cac dong ngd s dung trong nghién ctru.
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Viéc danh gia da dang di truyén ngudn gen cay
ngd thuc su co hiéu qua ddi voi cong tac lai tao.
Trong nghién ctru ndy ching toi tién hanh danh gia
da dang di truyén ngudn gen ciy ngd lam co so dé
lya chon cép lai.

VAT LIEU VA PHUONG PHAP NGHIEN CUU
Vit liéu

Ngudn vit liéu dugc sir dung trong nghién ctru
la 71 dong ngd (bang 1) do Vién nghién ciru Ngb
cung cap.

Céc cap mdi duoc sir dung dé phan tich bao gom:
Umc1594, Umc1249, Umc1524, Umc1562, Umc1935,

Phi333597, Umc1908, Umc1196, Umc1060, Umc1511
(Robertson et al., 2006; Chen et al., 2012).

STT dong  hibw ST dong  hibu ST ding  niéw ST dong  nibw
1 H12 H12 19 TQ2 TQ2 37 H259 H259 55 H14b H142
2 H54 H54 20 X126 X126 38 H411 H411 56 H822a H8221
3 H53 H53 21 X127 X127 39 H665 H665 57 H306a H3061
4 H56 H56 22 X1210 X1210 40 H822 H822 58 H306b H3062
5 H71 H71 23 X121 X1211 M H3A1 HA31 59 H306¢c H306
6 H76 H76 24 X1214 X1214 42 09NO05 NO5 60 HO6 HO6
7 H82 H82 25 H1 H1 43 TQ3 TQ3 61 DF5 DF5
8 H84 H84 26 H2 H2 44 TQM TQMm 62 DF7 DF7
9 H99 H99 27 H14 H14 45 T60M TM60 63 HO7 HO7
10 H159 H159 28 H31 H31 46 X122 X122 64 IL9 IL9
11 H245 H245 29 H32 H32 47 X124 X124 65 161 H161
12 H262 H262 30 H35 H35 48 X128 X128 66 161KC KC161
13 H264 H264 31 H42 H42 49 H171b H1712 67 161KS KS161
14 H306 H306 32 H46 H46 50 H245b H2452 68 DF4 DF4
15 H675 H675 33 H63 H63 51 H56R H561 69 DF4KC DF41
16 DF18 DF18 34 H145 H145 52 H675a H6751 70 H60M H601
17 DF18C DF183 35 H162 H162 53 H675b H6752 71 3A A3
18 09NO3 NO3 36 H171 H171 54 H14a H141

Phwong phap

Tdach DNA tong sé

DNA tong sb dugc tach tir mo 1a cac dong/
gidng ngd theo phuong phap ctia Shagai Maroof va
ddng tac gia (1984) ¢ cai tién cho phi hop véi diéu
kién phong thi nghiém.
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Phwong phdp PCR véi cdc cdp moi SSR

K§ thuat PCR cac cap mdi SSR duge tién hanh
v6i tong thé tich 1a 15ul/ miu gdm nhirng thanh phan
sau: 0,75 pl DNA genome (50 ng/ul); 0,75 pl moi
xudi (50 ng/ul); 0,75 pl mdi nguge (50 ng/ pl); 2 pl
dNTP (1 mM); 0,75ul Taq polymerase ( 2,5 don vi/
ul); va 1,5 pl dém 10xPCR. Chu trinh nhiét bao g(“)m
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cac budc 94°C — 4 phut; 94°C — 1 phut; nhiét do bat
cip dugc thay doi tiy theo timg mdi — 1 phat; 72°C —
2 phit; lap lai 35 chu ky tir budc 2 dén bude 4; 72°C
— 7 phut; gitt & nhiét do 4°C.

Phwong phap dién di trén gel polyacrylamide

San pham cia phan tng PCR véi cac mdi SSR
duoc bién tinh va chay dién di trén gel polyacriamide
5% st dung may Sequence Gen (BioRad
Laboratories Inc., Hercules., California, USA) trong
dém TBE 0,5xTBE. Ban gel duoc ¢ dinh bang dung
dich acetic acid va nhuom bac.

Phin tich da hinh di truyén

Két qua duoc théng ké dwa vao su xuat hién hay
khong xuat hién cac bang DNA. Xac dinh hé¢ sO
tuong dong di truyen Jaccard, thiét lap SO dd hinh
cdy dé so sanh hé sb twong ddng di truyén giita 71
dong theo phuong phap UPGMA trong NTSYpc 2.1.

Ham lugng thong tin da hinh (PIC -
Polymorphic Information Content) dugc xac dinh
nhd phin mém dya trén cong thirc cua Saal va
Wricke (1999).

PIC; =1 - =Py

Trong do, P; 1a tAn s6 xuét hién cuia allen thtr j
ctia kiéu gen i dugc kiém tra. Pham vi gi4 tri PIC tir
0 (khong da hinh) téi 1 (da hinh hoan toan).

KET QUA VA THAO LUAN
Phén tich da hinh DNA bing k§ thuit SSR

San phim PCR-SSR dugc chay trén gel
polyacrylamide 5%, c6 dinh bang acetic acid va
nhuém bing bac. Khi phén tich d¢ da hinh cua cac
cap mdi chung t6i thu nhan dwoc tong s 42 allele.
S6 allele ctia cic cip modi dao dong tir 3 dén 6 allele,
gia tri trung binh 1a 4,2 allele/ locus. Trong do cép
mdi Umcl562 va cip mdi Umcl196 cho sb allele
nhiéu nhit 1a 6 allele; cap moi cap moi Umc1594,
Umc1935, Phi333597, Umcl511 cho 4 allele; cap
moéi Umc1249, Umc1908, Umc1060 cho sb allele
thip nhét 1a 3 allele. Gia tri trung binh 1a 4,2 allele/
locus cho thiy céc dong ngd nghién ciru cho do da
hinh cao. So sanh vo&i nghién ciu khac chung to6i
nhan thdy: két qua ciia nghién ctru nay 1a cao hon
cua Lé Thi Minh Thao va déng tac gia (2014) (4
allele/locus), Legesse va dong tac gia (2007) (3,85
allele/locus); thap hon nghién ctru ciia Bracco va
ddng tac gia (2009) (7,22), Yao va dong tic gia
(2007) (6,1 allele/locus).

Bang 2. M(rc d6 da hinh ctia 10 mdi SSR khi phan tich 71 dong ngb.

STT  Tén méi Séallele  Gia tri PIC STT  Ténméi Séallele  Gia tri PIC
1 Umc1594 4 0,7286 Phi333597 4 0,7272
2 Umc1249 3 0,5783 Umc1908 3 0,6131
3 Umc1524 5 0,7153 Umc1196 6 0,8088
4 Umc1562 6 0,7648 Umc1060 3 0,6450
5 Umc1935 4 0,6665 10 Umc1511 4 0,7337

Két qua phan tich da hinh cho thdy ca 10 mbi
phéan tich déu cho da hinh (bang 2). Hé sé PIC
dugc coi 1 thude do tinh da dang di truyén cua
cic allele ¢ timg locus SSR, gia tri PIC co thé
dugce hiéu nhu 1a sy da dang di truyén cia gen.
Nhu vay, hé s PIC cua cap mdi nao cao thi phan
anh d¢ da dang di truyén cang cao trong phén
tich da dang di truyén cua 71 dong ngd nghién
cuu va nguoc lai. Ham luong thong tin da hinh

(gia tri PIC) trung binh cua cdc mdi 1a 0,6981.
Trong d6 gia tri PIC cua cap mdi Umc1196 1a
cao nhét (0.8088), cip mdi Umc1249 1a thap nhat
(0,5783). Khi so sanh gia tri PIC trung binh cta
nghién ctu voi cac nghién ctu khac chung toi
nhéan thay: gia tri PIC trong nghién ciru 1a cao
hon so véi Legesse va ddng tac gia (2007) (0,58),
Sharma va dong tac gia (2007) (0,6), Bracco va
ddng tac gia (2009) (0,37).
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Hinh 1. Biéu dd quan hé di truyén ca 71 dong ngd.
Mobi quan hé di truyén giira 71 dong ngd

Két qua phan tich v6i 10 mdi SSR, chiing t6i di
xdy dyng dwoc mdi quan hé di truyén giita 71 dong
ngd (hinh 1). H¢ s6 twong dong di truyén dugc ghi
nhan cao nhat & hai dong ngd H161 va KC161
(0,976). Hé sb twong ddng di truyén duoc ghi nhan
thip nhit ¢ hai dong ngd H3062 va H84 (0,333).
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Biéu d6 quan h¢ di truyén (hinh 1) cho thay: hé s6
tuong déng di truyén dao dong tir 0,333 dén 0,976 va
71 dong ngo chia lam 7 nhom chinh. Dong H3062 1a
nhoém 1. Nhom 2 1a dong H84. Nhom 3 bao gom 3
dong: H159, X1211va NO3. Hé sb twong dong di
truyén cao nhét trong nhém 1a 0,738 (giira dong
H159 va X1211). Nhém 4 bao gdbm 4 dong: H32,
H54, H14, H31. Hé sb twong ddng di truyén cao nhat
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trong nhém 1a 0,762 (gitta hai dong H14 va H31).
Nhém 5 bao gdm 6 dong: DF183, DF41, H1, DF5,
DF4, HO7. Trong d6 hai dong DF183 va DF41 c6 hé
s6 tuong ddng cao nhét: 0,762. Nhém 6 1a nhom
chira nhiéu dong nhat bao gdm 31 dong: H56, DF18,
TQ2,H262, H675, NO5, H306, TQM, H71, H259,
H82, X122, X124, H2, TM60, X128, H162, H601,
H171, TQ3, H665, H2452, X126, H63, H41l1,
H3061, HO6, H76, H99, H245, H264. Hé sb tuong
ddng di truyén thap nhét trong nhém 1a 0,500 (giita
hai dong H63 va X124, X126 va X122). Hé sb twong
ddng di truyén cao nhét trong nhom 1a 0,833 (giita
hai dong X122 va X124). Nhém 7 bao gdm 25 dong:
H12, X127, X1210, H53, H35, X1214, H46, HA31,
A3, H8221, IL9, H6752, H141, H142, H42, H145,
H822, H306, H561, H6751, DF7, H1712, Hl161,
KC161, KS161. Trong d6 hé sb tuwong dong di
truyén cao nhat trong nhém 1a 0,976 (giira hai dong
H161 va KC161). Py ciing 1a hé sé twong ddng cao
nhét trong nghién ctru.

Biéu dd di truyén cta 71 dong ngd cho thiy céac
dong ngd dugc chia ra lam nhidu nhanh nho khac
nhau va c6 quan hé di truyén kha gan giii. Pa sé cac
dong ¢4 hé s6 twong ddng di truyen cao, mot sb dong
¢6 hé sb tuong dong di truyén 1én téi 97,6% (H161
va KC161). Mot sO cap ngo trong nghién ciru nay co
hé sb turong dong di truyén tir 0,5 dén 0,7 (KS161 va
H56, DF7 va H76, H822 va HS82...) cung vdi cac
danh gia vé dac diém ndng sinh hoc khac s€ dugc lya
chon thanh cac cap lai vi day la khoang cach khong
qué gan ciing nhu qua xa nhim muc dich t6 hop
duoc con lai c6 wu thé lai phit hgp. Khoang cach di
truyén nay cho mot cap lai 1a pht hop vi néu gan qua
thi khong c6 su khac biét, con xa qua thi khi lai s&
kho khin, khong dam bao con lai s& c6 sirc song t6t.

KET LUAN

Khi phan tich 71 dong ngd véi 10 cép mdi SSR
cho thiy tit ca cic cap mdi nghién ctru déu cho da
hinh. Chung t6i thu duoc 42 allele trong do s6 allele
mdi cip mdi nhan dugce dao dong trong khoang tir 3
allele t6i 6 allele, s6 allele trung binh 1a 4,2 allele/
locus. Cip mdi Umc1196 1a cho nhidu bang da hinh
nhit, cip mdi Umc1249 cho sb bang da hinh thip
nhit. Gia tri PIC dao dong trong khoang 0,5783 dén
0,8088. Gia tri PIC trung binh 1a 0,6981. 71 dong
ngd duoc chia thanh 7 nhom chinh. Trong do, dong
ngd H3062 va H84 c6 hé s6 twong ddng di truyén
thip nhat 1a 0,333. Hai dong ngd c6 hé sb tuong

ddng di truyén cao nhit 1a H161 va KC161 (0,976).

Loi cém on: Cong trinh duwoc thuc hién nho kinh phi
cua dé tai " Nghién ciu chon tgo cdc dong, dong
ngo khdang bénh moc hong bang chi thi phan tur”.
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EVALUATION OF THE GENETIC DIVERSITY OF MAIZE LINES BY
MICROSATELLITE MARKERS

Nguyen Thi Thu', Vu Thi Ngoc', Ngo Thi Thuy Linh', Vuong Huy Minh?, Le Thi Bich Thuy'

!Institute of Biotechnology, Vietham Academy of Science and Technology
’National Maize Research Institute

SUMMARY

Recently, quantitative trait loci (QTLs) have been identified for resistance to ear rot. Techniques to ensure
accurate phenotyping of Fusarium ear rot have been developed and validated. DNA marker technologies have
matured and become economically feasible for some DNA marker assisted selection programs. Research and
breeding efforts aimed at improving resistance to the Fusarium ear rot, identifying sources of resistance and
characterizing the inheritance of ear rot. Resistance to Fusarium ear rot is under genetic control, but no
complete resistance has been identified in maize. Once suitable sources of resistance have been identified,
inheritance of resistance should be considered before selecting a breeding strategy, so evaluation of genetic
diversity of maize lines is necessary for cross combination. Genetic diversity analysis of 71 inbred lines by 10
SSR markers detected 10 loci with a total of 42 alleles and average of 4.2 alleles per locus, the number of
alleles on a locus varied from 3 to 6. Polymorphic Information Content (PIC) varied from 0.5783 to 0.8088,
average of 0.6981. The Umc1196 marker revealed the highest polymorphism, the Umc1249 marker gave the
lowest polymorphism. 71 inbred lines were divided into seven main groups. The genetic similarity among 71
lines ranged from 0.333 to 0.976. H3062 line maize had the lowest genetic similarity coefficient (0.333). The
lowest genetic similarity coefficient was recorded in H3062 and H84 (0.333). Two lines H161 and KC161 had
the highest genetic similarity coefficient (0.976). Almost maize lines had high genetic similarity coefficient
showing the same similarity in genetic relationship.

Keywords: alleles, maize, SSR marker, genetic similarity coefficient, genetic diversity
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