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Tom tat: Bénh phan tring gay ra bai nam Microsphaera diffusa Cke. & Pk. 13 mot trong cac bénh
chinh hai dau twong & Viét Nam. Chi thi SSR (Simple sequence repeats) 1a mot chi thi dong troi,
da hinh va 6n dinh cao nén dugc sir dung rong rai dé danh gia da dang di truyén, xac dinh chi thi
lién két tinh khang bénh & dau tuong. Trong nghién ciru ndy, chung t6i danh gia da dang di truyén
clia 36 miu gidng dau tuong khac nhau vé tinh khang bénh phéan tring bang 14 chi thi SSR. Két
qua thu dugc 61 allen biéu hién & 14 locus, dat gia tri trung binh 4,36 allen/locus, diéu nay thé hién
da dang di truyén cao & cac gidng nghién ctru. Gia tri PIC dao dong tir 0,00 (Sat_396, Satt183,
Sat_298) dén 0,748 (Satt009), dat gia tri trung binh 0.364. O mic tuong dong di truyen 75%, 36
mau nghién ciru duoc chia thanh 8 nhom. Cac nhom 1, 2, 4, 5 va 8 bao gom cdc giong du tuong
khang bénh phan trang. Sy da dang di truyén cua cac gidng dau twong khac nhau vé dac tinh khang
bénh phan tring dugc x4c dinh trong nhién ciru nay duoc sir dung dé nhan dang giéng dau tuong

va dé xuat cac t6 hop lai cho chuong trinh tao giéng dau twong khang bénh phén trang.

Tir khéa: Chi thi SSR, da dang di truyén, gen khang, Glycine max L., bénh phan trang.

1. Mé dau

Pau tuong 1a ciy trdng quan trong c6 da tac
dung nhu cung cip thuc phidm cho con nguoi,
nguyén liéu cho cong nghiép, thirc an cho chan
nudi, cii tao dat,... Voi hon 100 nghin ha trong
dau tuong cia ca nudc da tao ra san lugng trung
binh hon 150 nghin tin/nim. Ning suat dau
tuong & Viét Nam thap, chi baing 60-65% ning
sudt dau tuwong thé gidi. Mot trong nhimng
nguyén nhan chinh gdy giam ning suat dau
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tuong 13 do yéu té thoi tiét, sdu bénh. Pic biét
trong vu Pong Xuan, bénh ph?in trang gy ra
suy giam nghlem trong nang suét dau tuong o
cac tinh Mién Béc. Viéc phat trién cac giong
dau tuong khang bénh phan tring 1a thach thirc
v6i cac nha chon giéng. Dé thuc hién muc dich
nay, viéc lya chon cac cdp lai khang phén tréng,
da dang vé di truyén 1a nhiém vu uu tién hang
dau trong chuong trinh phat trién cac gidng dau
tuong khang phan tring.

Phén tich da dang di truyén cung cap cai
nhin sdu sic cho viéc lwa chon cac cip bd me
nham két hop cac allen va cic tinh trang mong
mubn trong chuong trinh cai tién gidng cay
trdng [1]. Str dung chi thi phan tir trong nghién
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ctru da dang di truyén cho phép dénh gia mot sd
luong 16n locus trai khip b gen ctia nhiéu loai
cdy trong. Nhitng thong tin vé da dang di truyén
DNA c¢6 thé phat hién sy khac biét nho nhat
gilta cac gidng, vi thé gitp nhan dang va phan
biét gidng trong tap doan cdy trong mot cach
chinh x4c nhat.

Chi thi SSR 1a chi thi dong trdi, da hinh va
6n dinh cao nén dugc st dung dé danh gia da
dang di truyén ¢ nhiéu loai cdy trong nhu ¢ dau
tuong, lia mi, lua, khoai tay,... [1, 2]. Pa co
hon 33.650 chi thi SSR duoc thiét 1ap phu kin
trén ban d6 di truyén lién két & dau twong -
BARCSOYSSR-1.0 [3].

Nhiéu cong trinh trong va ngoai nudc danh
gi4 da dang di truyén dau twong sir dung chi thi
SSR cho két qua tét di duoc cong bd [1-6].

Trong nghién ciru ndy, 36 mau giéng dau tuong
khac nhau vé dic tinh khang bénh phan tring
duogc danh gia da dang di truyén sir dung 14 chi
thi SSR nham cung cap thong tin hitu ich cho
viéc nhan dang cac giong dau tuong va dé xuét
cac cip lai tao gidng khang bénh phan tring.

2. Poi twgng va phuwong phap nghién ciru
2.1. DPéi tuwong

Ba muoi sdu mau giéng ddu tuwong khac
nhau vé tinh khang bénh phén tring dugc cung
cip boi Trung tdm Nghién ctru va Phat trién
Pau d6, Vién Khoa hoc Néong nghiép Viét Nam
(Bang 1).

Bang 1. Danh sach cic miu gidng ddu trong nghién ctru

n TGST* M d) khang 1n TGST* Muc do khang
STT  Kihiu (ngdy)  bénh phén tring STT  Kihigu (ngdy)  bénh phin tring
1 TR1 101 Khang cao 19 TR33 105 Khéng cao
2 TR5 89 Khang cao 20 TR34 105 Khéng cao
3 TR7 90 Nhiém trung binh | 21 TR35 96 Khéng cao
4 TR8 88 Khéng cao 22 TR36 105 Khéng cao
5 TR10 90 Nhiém trung binh 23 TR37 120 Khéng cao
6 TR11 88 Khang cao 24  TR18 86 Nhiém ning
7 TR12 88 Khéng cao 25 TR19 76 Khéng cao
8 TR14 95 Khéng cao 26 TR20 90 Khéng cao
9 TR16 109 Khang cao 27 TR21 86 Nhiém trung binh
10 TR23.1 120 Khéng cao 28 TR22 90 Nhiém trung binh
11 TR24 95 Khang cao 29 TR41 105 Khang cao
12 TR26 95 Khang cao 30 TR42 96 Nhiém ning
13 TR27.1 95 Khéang 31  TR43 96 Khang cao
14 TR27.2 98 Khéang 32 TR44 82 Nhiém ning
15 TR28 95 Khéng cao 33 TR45 120 Khéng cao
16 TR29 95 Khéng cao 34  TR52 105 Khéng cao
17 TR30 96 Khéng cao 35 TR53 115 Khéng cao
18 TR31 110 Khéng cao 36 TR54 96 Khéng cao

*TGST (ngay): Thoi gian sinh truong (ngay)

2.2. Phén tich SSR

Tach DNA téng sb tir 14 theo phuwong phap
CTAB (Cetyl Trimethyl Amonium Bromide)
[7]. Xac dinh d¢ tinh sach va ham luong DNA
bang may do quang phé Nanodrop Lite
(Thermo Scientific), diéu chinh nong do DNA
dat 50 ng/ul. PCR duoc thuc hién voi tirng chi

thi SSR, thé tich m01 phan ung la 20u1 bao gébm
1 ul DNA; 0,5 ul moi xudi; 0,5 ul mdi nguogce, 8
pul H20; 10 pl master mix  (Quick-
Load® Taq 2X Master Mix, hang NEB, My).
Str dung 14 chi thi SSR phan b6 trén 10 nhiém
sic thé dua trén co so dit liéu genome dau
tuong http://www. soybase org, trong do 5 chi
thi SSR trén nhiém sic thé 16 - chira gen khang
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bénh phan tring (Bang 2). Chu trinh PCR: (1)
94°C, 4 phit, 0 94°C, 30 giay, (3) 52 — 56°C,
30 giay, (4) 72°C, 30 gidy, lap lai 35 chu ky tur
2) den 4), (5 720C 7 phut, gitt mau & 4°C.
San phdm phan tng PCR dugc dién di trén gel
polyacrylamide 6% bién tinh trong dém 0,5x
TAE (Tris - Acetate - EDTA), 50W, thoi gian
90 phut. Cac bang DNA dugc phat hién bang
phuong phap nhudm bac nitrat.

2.3. Phan tich s6 li¢u

Sy xuét hién 6n dinh (1) hay khong Xudt
hién (0) cua mo1 bang trén pho dién di duge sur
dung nhu Ipét dac trung dé mo ta bién di DNA
cla cac mau phén tich. Kich thuéc bang DNA
cua moi chi thi SSR dugc xac dinh bang cach
so voi thang DNA 100bp (Fermentas).

Hé sb twong dong di truyén (S) va ham
luong thong tin da hinh (PIC - Polymorphism
Information Content) dugc tinh theo cong thirc
cua Nei (1973) [8].

S = 2.Nxy/(Nx + Ny)

Nxy: 1a s6 allen cting vi tri ctia mau x va y;

Nx, Ny: 1a s6 allen cia mau x va y.

PIC=1-) Pi2

Pij 12 tan s xuét hién cta allen tht j & mdi .

. S6 liéu phén tich SSR dugce xu ly béng phan
mém NTSYS pc2.0 d€ tinh HE s6 tuong dong di
truyen va v& so dd biéu thi mdi quan hé di
truyén  bang phuong phip UPGMA
(Unweighted ~ Pair-Group  Method  with
Arithmetical averages).

3. Két qua va thao luan

3.1. Pa dang di truyén cic giong ddu twong bang
chi thi phdn tir SSR

Vi 61 allen duge biéu hién, ca 14 chi thi
SSR phén bd trén 10 nhidm sic thé (Bang 2)
déu thé hién da hinh ¢ 36 mau giéng dau tuong
nghién ctru. Hinh anh dién di 36 giéng nghién
ctu cia modét s6 chi thi SSR trén gel
polyacrylamide 6% dugc thé hién ¢ hinh 1. S6
allen & mdi locus dao dong tir 2 (Sat_137) t6i 8

(Satt009), dat trung binh 4,36 allen/locus.
Trong sb 61 allen, 35 allen co tan sd <25%, 6
allen c6 tan sb >75%, 20 allen con lai c6 tan sb
0 khoang 25% - 75%.

H¢ sd PIC (Polymorphic Information
Content) phan anh tinh da hinh cua tap doan cac
gidng nghién ciru theo timg chi thi. Hé s6 PIC
cua cac chi thi SSR trong nghién ctru nay dao
dong tir 0,00 (Sat_396, Satt183, Sat 298) dén
0,748 (Satt009), dat gia tri trung binh 1a 0,364.
Gia tri PIC trung binh cia nghién ciu nay
(0,364) 1a cao hon so v6i két qua nghién ctru
cua Bisen et al (2014) [6] (0,199). Cac nghién
ctru vé gia tri PIC cao hon ciing di dugc bao
cao bai cac tac gia Ho et al (2016) [9] (0,578),
Triéu Thi Thinh et al (2101) [4] (0,63), Vi
Thanh Tra et al (2012) [5] (0,729), Tran Thj
Phuong Lién et al (2003) [10] (0,633),....
Nguyén nhén cua sy sai khac nay la sy khac
nhau vé tdp doan cic mau gidng nghién ciru
cling nhu su khac nhau vé sb luong va loai chi
thi SSR dugc st dung trong cac nghién ciru.

Trong s6 14 chi thi SSR dugc phan tich, 4
chi thi cho nhén dang déc biét véi 6 allen hiém
& 4 mau gidng. Satt197 biéu hién 6 alen trong
d6 c6 allen twong g véi 450bp chi xuat hién &
mau TR45. Satt009 biéu hién 8 allen trong do6
c6 3 alen hiém cé kich thuéc 500bp, 650bp,
720bp & cic mau gidng twong Gmg 1a TR19,
TR52, TR54. Satt235 biéu hién 4 allen trong d6
¢6 allen 600bp chi xuit hién & miu TR27.1.
Satt256 biéu thi 03 allen trong do6 c6 allen hiém
¢6 kich thu6c twong tmg 1a 550bp & miu gidng
TRA45.

Nhin chung, cic chi thi SSR thé hién sb
allen 16n déu c6 gia tri PIC cao. Hai chi thi
Sat_224 va Satt009 biéu hién 7 va 8 allen c6 gia
tri PIC twong ung 1a 0,711 va 0,748. Do do, hai
chi thi SSR nay mang thong tin dé phan biét cac
mau gibng dau tuong nghién ctru. Thém vao
do, cac allen chi xudt hién duy nhat & 1 miu
gidng duoc coi la allen hiém cing la mot
thong tin hitu ich dé nhan dang cac méu giéng
nghién ctru.
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Béng 2. Két qua phan tich sy da hinh ciia cac chi thi SSR

Kiéu SSR Nhém S&  Kich thude

Tén moi Trinh tu moi A2 PIC
lién két allen allen (bp)

Sat_ 396 F-GCGCCCTAGGGAATG...GAAGG...TAATA (AT)34 16 3 280, 320, 480 0,000
R-GCGAGAACGC...CAATCATAGCAGAAT

Sat_224 F-GCGGGG...AGTTGTTAACTCAGTCAAAGT (AT),y 16 7 200, 230, 420, 0,711
R-GCG..ATCAAGAATCAGTGGTATAATC A 450, 480, 550, 620

Satt373 F-TCCGCGAGATAAATTCGTAAAAT (ATT)21 19 5 600, 620, 640, 0,353
R-GGCCAGATACCCAAGTTGTACTTGT 670, 700

Satt1l83 F-TAGGTCCCAGAATTTCATTG
R-CACCAACCAGCACAAAA

Satt431 F-GCGTGGCACCCTTGATAAATAA
R-GCGCACGAAAGTTTTTCTGTAACA

Sattl97 F-CACTGCTTTTTCCCCTCTCT
R-AAGATACCCCCAACATTATTTGTAA

Sat_228 F-GCGTGACTACGGGAAGTTGGAAC
R-GCGTTGGCGGTAAGAGCACTATA

Satt009 F-CCAACTTGSAAATTACTAGAGAAA
R-CTTACTAGCGTATTAACCCTT

Satt294 F-GCGGGTCAAATGCAAATTATTTTT

R-GCGCTCAGTGTGAAAGTTGTTTCTAT

Sat_137 F-GATGACGCCGCAGGTTTCTCC
R-GGTGCGGTTCCACAGTTTTTT

Sat_182 F-GCGATATTACCAGGATTGTCTGTGTC

R-GCGTAGGCACACTTCGTTGTTTACT
Satt235 F-GCGGGCTTTGCCAAGAAGTTT

R-GCGGTGAGGCTGGCTATAAG
Sat_298 F-GCGCGTCGAAGCAAAAATTAAA

R-GCGGCGAAACCCACAAAGCATA

(TTA)13 16 4 680, 700, 720, 7400,00

(AAT)21 16 4 520, 560, 600, 6200,458

(ATT)20 11 6 270, 320,450*, 0,39
470, 500, 560

(AT)40 16 4 500, 550, 600, 6800,567

(ATT)14 3 8 400,450,500, 0,748
550, 600*, 620,
650*, 720*
(TAT)23 4 3 720,740,750 0,188
(AT)16 5 2 750,800 0,203

(AT)26 14 4 500, 530, 580, 6000,615

(TC)5 18 4 200, 320, 500,
600*
520, 540, 570, 5900,000

0,354

(AT)28 13 4

Satt256 F-GCGATGCATAAATTAGACACAT (ATT)10 17 3 550% 580,620 0,499
R-CCACTGCTTCATCACATTCACAC

Tong 61

Trung binh 4,36 0,364

3.2. Phdn tich quan hé di truyén giita cdc giong déu
twong bang chi thi SSR

Quan hé di truyén gitra 36 mau gidng dau
twong dugc phan tich theo phuong phap
UPGMA béng phin mém NTSYS 2.0, tir d6
xac dinh dugc hé s6 tuong dong di truyén va
mdi quan hé di truyén giita cic mau nghién ctru
(Hinh 2).

Hé sd twong dong di truyén cua 36 miu
nghién ctru dao dong tir 0,49-0,95. Hé s twong
ddng cao nhét (0,95) gira hai cgp TR28 va
TR29, TR41 va TR43, thé hién ngudn gbc di
truyén gan nhau ciia timg cip giéng nay. Hé s6

tuong dong thap nhat (0,49) giita hai mau TR45
va TR22. O mirc tuong dong 75%, 36 miu dau
tuong nghién ctru dugc chia thanh 8 nhom:

Nhom 1 gébm 10 mau TRI, TR5, TR7,
TR11, TR12, TR10, TR14, TR28, TR29, TR34
¢ hé s6 tuong ddng giita cac miu trong nhoém
2 dao dong tir 0,74-0,95. Trong cic mau nhoém
1 chi c6 2 mau TR1 va TR34 thuoc nhém chin
mudn, cac mau con lai thudc nhom chin trung
binh. V¢ tinh khang bénh phén tring, miu TR7
va TR10 thé hién nhiém trung binh, cdc mau
con lai déu khang bénh phén tring cao.
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SATT256
M157 81011 121418213242621722728293031M3335383718192021224041 42 43 44 45 52 53 54

SESES. I.ll-'hﬂl-u- .AF"—-"."I‘_IQ‘-.J
.r

; £ 500 bp
SATTO009

3536 37 18 19 20 21 22 45 5253 564 M 1 5 7 8 10 11 121416213242821722728293031334041424344

SAT396
167810 11 121416232426272723293031333533M371s19202122404142434445525354M

Hinh 1. Két qua dién di san phadm PCR ctia 36 gidng dau tuong véi mot s chi thi SSR.

M: Ladder 100 bp; Cac lane 1,5,7,8,..., 54 twong rng v&i ki hiéu cac giéng dau tuong
TR1, TR5, TR7, TRS,..., TR54.

TGST Bénh phin
i gt

051 070 0.75 078 087 095
Coefficient

Hinh 2. Phan nhém 36 miu gidng dau tuong theo phan tich trong dong di truyén

341

* Bénh phén tring: 1 — Khang cao, 2 — Khang, 3 - Nhiém trung binh, 4 - Nhim ning TGST (ngay): Thoi gian

sinh trudng (ngay).
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Nhom 2 gém 15 mau TRS, TR26, TRI16,
TR41, TR43, TR27.1, TT35, TR24, TR30,
TR31, TR27.2, TR23.1, TR33, TR36, TR37 co
hé sé twong dong giita cac miu trong nhém 2
dao dong tur 0,66-0,95. Céc mau nhém 2 déu
thuoc nhom chin trung binh va chin mudn. Vé
tinh khang bénh phan tring, c6 2 mau TR27.1
va TR27.2 biéu hién khang bénh phan tring,
Ccéc mau con lai déu khang bénh phén tring cao.

Nhoém 3 gém 5 mau TR19, TR21, TR20,
TR44, TR42 c6 hé sb tuong dong giita cac mau
trong nhom 2 dao dong tir 0,67-0,89. Cac mau
nhom 3 thudéc nhom chin trung binh, trir mau
TR19 thudc nhém chin sém. Mau TR19, TR42
khang bénh phin tring cao, TR21 biéu hién
nhidm trung binh véi bénh phin tring, TR42 va
TR44 nhiém phan tring ning.

Nhom 4 gom 1 mau TR45, hé s6 tuong
dong di truyén gitra TR45 va cic miu con lai
kha thip dao dong tir 0,56-0,75. Mau TR45
thugc nhém chin mudn, khang bénh phfin
tréng cao.

Nhom 5 gom 1 mau TR53, hé s6 tuong
ddng di truyén giita TR53 va cic miu con lai
kha thap dao dong tir 0,52-0,74. Mau TR53 thudc
nhém chin mudn, khang bénh phén tring cao.

Nhom 6 gdm 2 mau TR22 va TR54 ¢6 hé s6
tuong dong di truyén 0,80, déu thudc nhom
chin trung binh, cé phan ung khac nhau voéi
bénh phan tring. Mau TR22 nhiém phan tring
trung binh, TR54 khang phan tring cao.

Nhom 7 gébm 1 miu TRI8, hé s6 twong
ddng di truyén giita TR18 va cic miu con lai
kha thip dao dong tir 0,51-0,74. Mau TRI1S
thuéc nhom chin mudn, nhidm phan tring ning.

Nhom 8 gom 1 mau TR52, hé sb tuong
ddng di truyén giita TR52 va cic mau con lai
kha thép dao dong tur 0,49-0,70. Mau TR52
thudc nhom chin mudn, khang phan tring cao.

Viéc phian nhom dua vao 61 allen dugc
khuéch dai tir 14 chi thi SSR da thé hién duoc
mdi quan hé di truyén cia 36 miu dau tuong
nghién ctru. Cac nhom 1, 2, 4, 5 va 8 bao gdm
cac giéng dau tuong khang bénh phan tring.
Két qua nghién clru nay cung cip thong tin hitu

ich cho viéc nhan dang céc gidng dau tuong va dé
xuat cac cap lai tao giong khang bénh phan trang.

4. Két luan

Két qua phan tich DNA ciia 36 miu giong
dau tuong bang 14 chi thi SSR thé hién 61
allen, trong d6 100% s6 allen déu thé hién su da
hinh. S6 lwong allen & mdi locus dao dong tir 2
allen 2 (Sat_137) t6i 8 (Satt009), dat trung binh
4,36 allen/locus.

Hé sb PIC cua céc chi thi SSR trong nghién
ctru nay dao dong tir 0,00 (Sat_396, Satt183,
Sat 298) dén 0,748 (Satt009), dat gia tri trung
binh 1a 0,364.

C6 4 chi thi SSR cho nhan dang déc biét voi
6 allen hiém & 4 mau gidng. Satt197 c6 allen
hiém tuong tng v6i 450bp & miu TRA45.
Satt009 c6 3 alen hiém c6 kich thudc 500bp,
650bp, 720bp & cac miu gidng twong ung la
TR19, TR52, TR54. Satt235 cé allen hiém
600bp & mau TR27.1. Satt256 c6 allen hiém
550bp & mau TR45.

Hé sé twong ddng di truyén ciia 36 mau
nghién ctru dao dong tr 0,49-0,95. H¢ sb tuong
dong cao nhat (0,95) giita hai ciap TR28 va
TR29, TR41 va TR43. Hé sb twong ddng thip
nhat (0,49) giita hai miu TR45 va TR22. O
muic tuong dong 75%, 36 miu dau tuong
nghién ctru dugc chia thanh 8 nhom. Cac nhém
1,2, 4, 5 va 8 bao gdm céac gidng dau tuong
khang bénh phén tring.

Loi cam on

Nghién cuu nay dugc thuc hién tai Vién
Coéng nghé Sinh hoc thudc Vién Han 14am Khoa
hoc va Cong nghé Viét Nam va Trung tdm
Nghién ctru va Phat trién Pau dd thudc Vién
Khoa hoc Nong nghiép Viét Nam.
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Genetic Diversity of Soybean Genotypes Different
in Powdery Mildew Resistance Using SSR Markers
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Abstract: Powdery mildew disease, caused by Microsphaera diffusa Cke. & Pk. is one of the
major diseases on soybean in Vietnam. SSR (Simple sequence repeats) marker is co-dominance,
polymorphic and stability, so this kind of marker have been wildely used to measure genetic diversity
and identify markers linked with resistance characteristic in soybean. In the present study, genetic
basis of 36 soybean genotypes varying in powdery mildew resistance was studied using 14 SSR
markers. A total of 61 alleles with an average of 4,36 allele/locus, which indicated hight genetic
diversity of the studied genotypes. PIC value of each marker ranged from 0,00 (Sat_396, Satt183,
Sat_298) to 0,748 (Satt009) with an average of 0.364 which shown high genetic diverrsity among the
studied genotypes. At genetic similarity coefficient of 0.75, 36 soybean genotypes divided into 8
distint groups. Group 1 and group 2 included 21/25 genotypes which was resistant to powdery mildew.
Groups 1, 2, 4, 5 and 8 include powdery mildew resistance genotypes. Genetic diversity of soybean
genotypes different in powdery mildew resistance identified in the study can be used to identify
soybean variety and propose some hybirds for powdery mildew resistace soybean breeding program.

Keywords: Genetic diversity, Glycine max L., powdery mildew, resistance gene, SSR markers.



