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TOM TAT

Tinh khang bénh gi sit & dau twong do ndm Phakopsora pachyrhizi Sydow gay ra da dwgc phat hién va quy
dinh b&i 5 gen don troi la: Rop1, Rpp2, Rop3, Rpp4 va Rpp5. Nghién ciru kha nang khang nhi&m véi bénh gi sét dau
twong & Viét Nam clia cac dong dau twong mang gen chuén khang cho thay, cac gen khang Rpp2, Rpp4 la cac gen
khang tét véi bénh gi sat dau twong & Viét Nam, gen khang Rpp5 khang t6t véi ngudn bénh thudc khu ve phia Nam
Viét Nam. Cac gen khang nay dwoc tién hanh lwa chon cac chi thi phan tt lién két trén co s& phan tich quan thé lai
phan tich gitra cac dong dau twong mang gen va khang bénh véi cac dong khéng mang gen va man cam véi bénh
cho thdy, chi thi Satt620, Satt288 va Sat_275 dwoc xac dinh 1an lwot lién két chat véi gen khang Rpp2, Rpp4 va
Rpp5 véi khoang cach di truyén twong tng la 3,33 cM, 2,50 cM va 4,16 cM. Cac chi thi nay dwoc str dung dé& nhan
dién va chon loc cac gen khang trong nguén gen va moét sb t& hop phan ly F2, phuc vu chon tao giéng dau twong
khang bénh gi sit & Viét Nam.

T khoa: Bénh gi sat, chi thi phan tr, dau twong.

Identify the Effectiveness of Some Soybean Rust Resistant Genes
on Vietnam and Their Linkage Molecular Markers

ABSTRACT

Five genes Rpp1, Rpp2, Rpp3, Rpp4 & Rpp5 conferring resistance to Phakopsora pachyrhizi Sydow in soybean
were identtified. Resistance evaluation of the soybean lines carrying resistant genes shows that genes Rpp2 and
Rpp4 are highly resistant to soybean rust in Vietham while Rpp5 is high resistant to the isolates of rust pathogen
collected from Southvietnam. The selection of molecular markers linked to the above-mentioned resistance genes
based on the analysis of crossing populations between resistant and susceptible cultivars shows that the markers
Satt620, Satt288 and Sat_275 are closely linked to Rpp2, Rpp4 and Rpp5 with the genetic distance of 3.33cM,
2.50cM and 4.16cM, respectively. These markers may be used to identify and select resistance genes in germplasm
and resistant individuals in segregating populations.

Keywords: Molecular markers, rust resistant genes, soybean.

nudc san xuit dau tuong trén thé giéi. C6 5 gen
quy dinh tinh khang bénh gi sit ¢ dau tuong da
Bénh gi sit dau tuong do ndm Phakopsora duge phat hién, nim trén ting nhiém séc thé

1. DAT VAN DE

pachyrhizi Sydow giy ra, 1a bénh hai chinh trén (NST) va lién két v6i mot s6 chi thi véi khoang
cay dau tuong (Glycine max) 8 Chau A va nhiéu cach di truyén khac nhau. Gen khang Rppl
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nam trén NST s6 18, lién két chat véi 2 chi thi
Sct_187 va Sat_064 véi khoang cach di truyén 1a
0,4cM (Hyten et al, 2007); Rpp2 nam trén NST
s6 16, lién két véi chi thi Sat_255, Satt620 va
Satt215 v6i khoang cach di truyén lan lugt 1a
8,1cM, 4,3cM va 4,3cM (Abdelnoor et al., 2007);
Rpp3 nim trén NST s6 6, lién két v6i cac chi thi
Satt460, Sat_263 va Sat_251 véi khoang cach di
truyén lan ludt 1a 0,5cM, 0,9cM va 4,1cM (David
et al., 2009); Rpp4 trén NST s6 18, lién két véi
chi thi Satt288 va Sat_191 véi khoang cach di
truyén 14 1,19cM va 6,24cM (Abdelnoor et al.,
2007) va gen khang Rpp5 niam trén NST s6 3,
lien két véi chi thi Sat_275 va Sat_280 véi
khoang cach di truyén 1a 4,6cM va 6,3cM (Gacia
et al., 2008).

Tuy nhién, mic d6 lién két ctia méi chi thi
ADN véi mdi gen phu thudc vao khoang cach di
truyén gitia ching va c6 thé khac nhau tiy mdi
ngudn vat liéu st dung. Vi thé, dé st dung cac
chi thi nay trong chon tao giéng khang bénh
béng chi thi phan t& thi nha chon gidng can xac
dinh lai d6 lién két thuc cta tiing chi thi véi méi
gen khang c6 trong ngudn vat liéu nghién ctu
ctia minh. Trén co s6 cac chi thi lién két véi gen
khang da dudc cong bo, tit d6 lya chon ra duge
chi thi c6 lién két chat, do tin ciy cao rdi ap
dung trong céng tac chon tao gidng dau tuong
khang bénh gi sit & Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vat liéu nghién ctu

- 5 dong d4u tuong mang gen chuén khang
v6i bénh gi sit: PI200492 (Rppl), PI230970
(Rpp2), PI462312 (Rpp3), PI459025B (Rpp4) va
P1200256 (Rpp5); Gidng dau tucng DT2000
(Giong d6i chiing khang - Nguyén Thi Binh,
1990); Giong dau tuong V74, DT12 (Giéng man
cam véi bénh gi sat).

- 7 cap mdi SSR lién két véi cac gen khang
bénh ri sit dau tuong da dugc cong bé (Bang 1).

- 3 ngudén nidm gay bénh gi sit dau tuong
dai dién cho cac vung sinh thai dic trung cua
Viét Nam (IS - 15: viing dong bang song Hong;
IS - 17: vung Béac Trung Bo; IS - 28: viing Tay
Nam B¢) dude cung cdp bdi B6 moén Mién dich,
Vién Bao vé Thuc vat

2.2. Phuong phap nghién citu

2.2.1. Phat trién quan thé lai phan tich

Tién hanh x4y dung cac t6 hop lai giita
me 14 gidng méin cam véi bénh gi sit & Viét
Nam (V74), bé 1a cdc dong mang gen chuén
khang. Thé hé F2 cta mdi t6 hop duge 14y
ngiu nhién 120 ca thé cho phan tich kiéu gen
bing chi thi phan t& va kiéu hinh bing
nhiém bénh nhan tao.

Bang 1. Danh sach cac chi thi phan t& lién két véi gen khang bénh gi siat dau tuong

Gen Chi thi Trinh tw Khoénlg céach Kich c& Tac gia
khang lien két lién két (cM) (bp)
Rpp2  Satt215 F'GCGCCTTCTTCTGCTAAATCA 43 100 - 110  Abdedelnoor et al.
R'CCCATTCAATTGAGATCCAAAATTAC (2007)
Satt 620 F'GCGGGACCGATTAAATCAATGAAGTCA 43 285 - 330
R'GCGCATTTAATAAGGTTTACAAATTAGT
Sat 255 F'GCGGCATGTCATGGTATACGTAACTTTAGA 8,1 210 - 300
R'GCGCAACTGAAGCAAGAAAAGAAACCT
Rpp4  Sat_191 F CGCGATCATGTCTCTG 6,4 200-260 Abdelnoor et al.
R’ GGGAGTTGGTGTTTTCTTGTG (2007)
Satt288 F'GCGGGGTGATTTAGTGTTTGACACCT 1,19 245 - 260
R'GCGCTTATAATTAAGAGCAAAAGAAG
Rpop5  Sat 275 F'GCGGGATAATTGGTTTTAGGAAAATGC 46 210-275 Gacia et al. (2008)
R'GCGCCTAATCACCTAAAAAAACGTTTA
Sat 280 F'GGCGGTGGATATGAAACTTCAATAACTACAA 6,3 230 - 290

R'GGCGGGCTTCAAATAATTACTATAAAACTACGG

Note: Cac méi chi thj dugc cung cap béi hang IDT (My)
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2.2.2. Nhiém bénh nhan tao

Phuong phap nhiém bénh nhan tao va danh
gia tinh khang nhiém dugc thuc hién theo quy
trinh ctia Nguyén Thi Binh va cs. (1990). Khi
cdy non c6 mot 14 kép da md hoan toan, tién
hanh nhiém bénh bang phucng phap phun dich
bao tii 1én bé mat 14 véi liéu lugng 0,5 ml/dm? 14.
Tao d6 4m bang che pht ni long tit 12 - 24 gis
dau. Danh gia tinh khang/nhiém bénh dugc tién
hanh sau khi nhiém bénh 14 ngay, danh gia tu
3 - 4 1an, moi 1an cach nhau tit 7 - 10 ngay cho
dén khi gidng d6i chiing dat cap bénh cao nhat
v6i 3 chi tiéu:

- Miic d6 nhiém bénh: Danh gia theo% dién
tich 14 bi bénh véi thang 7 cap, mdi giéng danh
gia 5 cay. Cap 1: 0%; Cap 2: < 10%; Cap 3: 10 -
20%; Cap 4: 20 - 30%; Cap 5: 30 - 50%; Cap 6:
50 - 75%; Cap 7: > 75%.

- Mau sédc 6 bénh: o) bénh c6 mau nau doé
hoidc nau dam, dic trung cho giong khang bénh,
ky hiéu 1a RB. O bénh c¢6 miu nau vang, dic
trung cho gidng nhiém bénh ky hiéu la TAN.
Trén 14 c6 ca hai loai vét bénh TAN va RB la
giéng c6 phan tng trung gian, ky hiéu 1a MIX.

- Miic d6 hinh thanh bao ti: Puge danh gia
theo% s6 lugng vét bénh c6 hinh thanh bao ti
trén tong s6 vét bénh trong moét don vi dién tich
theo thang diém: Diém 0: Khéng cé bao tu;
Diém 1: Khong hinh thanh bao ti; Diém 2: Bao
tt < 25%; Diém 3: 25% < Bao tlt < 50%; Diém 4:
50% < Bao tt < 75%; Diém 5: Bao tit > 75%

- Danh gia mic khang/nhiém: Cac giong
dau tuong khang bénh phai dat dudc cac tiéu
chuén sau: (1) C6 vét bénh kiéu: RB; (2) Mic do
nhiém bénh bang hodc thap hon so véi giong
do61 chiing khang; (3) Bao ti hinh thanh it hoic
dat diém tur 1 - 3.

2.2.3. Cac ky thudt sinh hoc phan ti

- Tach chiét ADN téng s6: ADN duge tach
chiét theo phuong phap CTAB cta Doyle et al.
(1987) c6 cai tién.

- Phan ting nhan gen (PCR): Mbi phan ting
PCR 15ul gém: 9,6ul nudc cat hai 1an khi ion;
1,5ul dém PCR 10X; 0,3ul dNTPs 10Mm; 0,2ul
Taq DNA polymerase 1 U/ul; 2,4pl moi xudi 5Mm

Lé Thi Thanh, Nguyén Thj Thu, Phan Hru Tén

+ Mbi nguge 5Mm; 1,0ul DNA 10 ng/l. Chuong
trinh PCR trén may Realtime PCR: 94°C - 5
phut; 35 chu ky (94°C - 40 gidy; Tm°C - 30 giay;
72°C - 1 phit); 72°C - 5 phiit; giti mau 6 4°C

- Dién di san phdm PCR: San pham PCR
dugc dién di va phan tich hinh anh trén may
dién di mao quan QIAxcel ctia hing Quiagen
Drc).

2.24. Phan tich va xit 1y s6 liéu

Kiém dinh phan phoi kiéu gen theo ty 1é
phan ly mong doi trong quan thé F2 bing st
dung phan phoi y? (df = 2, p = 0,05); 12 = S(s6
quan sat - s6 mong dgi)%S6 mong doi.

3. KET QUA VA THAO LUAN

3.1. Hiéu qua cuia mot s6 gen khang véi
bénh gi sit dau tuong & Viét Nam

Pé chon tao gidng khang bénh bén viing
thanh coéng, trudc hét phai phan lap va xac dinh
dugc cac chung bénh khac nhau & ving ma
giéng sé trong phd bién trong tuong lai. Sau d6
phai xac dinh dugc kha ning khang cua ting
gen khang d6i v6i mdi chung bénh, réi lua chon
chi thi phan ti chon loc gen khang htiu hiéu
dua ching vao méi tao ra dugc gidng khang
bénh bén viing. Hién c6 5 gen (Rppl, Rpp2,
Rpp3, Rpp4 va Rppb) duge xac dinh bing chi thi
ADN c6 trong 5 mau giong, dudc lay nhiém
nhan tao st dung 3 nguén nim gi sit dai dién
duge phan lap tu 3 viung sinh thai khac nhau.
Két qua danh gia dugc dua ra trong bang 2.

Két qua nghién ctiu cho thdy, mau giéng
mang gen chuin khang Rppl cung véi 2 giéng
man cam v6i bénh gi sit 1a V74 va PT12 cho
phan ting nhiém véi cd 3 ngudén bénh. Cac dong
chuén khang, chiia gen khang Rpp2 Rpp4 va
gibng DT2000 cho phan ting khang véi ca 3
ngudn bénh. Mau gidhg mang gen chuén khéang
Rpp3 cho phan ting khang v6i ngudn bénh thudc
khu vyc mién Béc va phan @ing nhiém véi ngudn
bénh thudc khu vigc mién Trung va mién Nam;
mau gidhg mang gen chuén khang Rpp5 cho
phan @ng nhiém véi ngudn bénh thudc khu vuc
Mién Béc va phan tng khang véi ngudn bénh thudc
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Bang 2. Két qua danh gia tinh khang/nhiém véi bénh gi sat & Viét Nam
cua cac dong mang gen chuan khang khac nhau

Ngudn bénh

M3&u dong, giéng —— - N
IS-15 (Midn B&c)  1S-17 (Mién Trung) IS - 28 (Midn Nam)

P1200492 (Rpp1) N N N
P1230970 (Rpp2) K K K
P1462312 (Rpp3) K N N
P1459025B (Rpp4) K K K
P1200256 (Rpp5) N K K
DT2000 (B/c khang) K K K
V74 (B/c nhiém) N N N
DT12 (B/c nhiém) N N N
Ghi chii: - K: Khang ; - N: Nhiém; D/c: Déi chiing
M 1 2 3 4 5 6 1 3 9 10 11 1n M 1 ] 3 4 § 6 8 0 0 11 n
A - Satt215 B - Satt620
M 1 2 3 4 5 6 7 8 9 o0 1 n M 1 2 3 4 5 6 1 8 9 w0 u n
C - Sat_255 D - Satt288
v 1 2 3 4 8§ 4 7 B 9 10 11 12 T T T R B R A S B (S 1)
; __________—__
E - Sat_191 F - Sat_275
M 1 2 3 4 5 6 7 H 9 0 1 n
e — —— | ———
G - Sat_280

Hinh 1. Hinh anh dién di sAin phdm PCR st dung chi thi Satt215 (A), Satt620 (B),
Sat_255 (C), Satt288 (D), Sat_191 (E), Sat_275 (F) va Sat_280 (G) vdi size marker 1000 bp (M)
trén cac mau giong P1200492 (1), P1230970 (2), P1462312 (3), P1459025B (4), P1200256 (5),
DT2000 (6), V74 (7), DT12 (8), Nhat Tién HLLS (9), AKO03 (10), M103 (11), D8 (12)
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khu vic mién Trung va mién Nam. Nhu vay,
Rpp2 va Rpp4 1a cac gen khang to6t véi bénh gi
sat dau tuong ¢ Viét Nam, Rpp5 khang tot véi
nguén bénh chi & khu vyc phia Nam Viét Nam.
Cac gen khang nay dugc tién hanh lya chon chi
thi phan ti lién két chit phuc vu chon tao giong
dau tuong khang bénh gi st 6 Viét Nam.

3.2. Xac dinh da hinh cac mau giéng dau
tuong st dung chi thi phin t& lién két véi
gen quy dinh tinh khang bénh gi sat

Dé kiém tra mtc da hinh phén biét caa chi
thi phan ti véi cAc mau gidng khang va nhiém,
ching t6i tién hanh kiém tra trén cac dong
mang gen chuidn khéang, cic gidng min cam va
mot s6 mau giong bé me. Hinh anh dién di dai
dién dugc dua ra trong hinh 1.

Chi thi Satt215 cho da hinh trén mau giong
PI230970 (Rpp2), DT2000 va Nhat Tién HLLS &
vach band 100bp, phan biét véi cic mau gidng
khéac & vach band 110bp; Satt620 cho da hinh
trén mAu gidng PI230970 (Rpp2), PT2000 va
Nhat Tién HLLS & vach band 285bp, phan biét
v6l cdc mau gidng con lai 6 vach band 315bp;
Sat_255 cho da hinh trén cac mau giong véi 3
loai vach band c6 cac kich thudc lan lugt la
300bp, 250bp va 210bp trong dé6 mau giéng
PI230970 mang gen khang Rpp2, DT2000 va
Nhat Tién HLLS cho vach band & kich thuéc
300bp, Sat_191 cho da hinh trén mau giéng
PI459025B (Rpp4) va Nhét Tién HLLS & vach
band 200pb, phan biét véi cac mau giong khac

Lé Thi Thanh, Nguyén Thj Thu, Phan Hru Tén

vach band 260bp; Satt288 cho da hinh trén mau
giong PI1459025B (Rpp4) va Nhat Tién HLLS véi
2 vach band c6 kich thuée 230bp va 240bp, phan
biét v6i cac mau giong con lai § vach band 250 bp
va 255bp; Sat_275 cho da hinh trén miu giong
PI200256 (Rpp5), PT2000 va Nhét Tién HLLS &
vach band 275pb, phan biét v6i cic mau gidng
khac & vach band 255 bp; Sat_280 cho da hinh
trén mau gidng PI200256 (Rpp5), PT2000 va
Nhat Tién HLLS & vach band 285bp, phan biét
v6i cac mau gidng con lai 6 vach band 265bp.

Nhu vay, tit ca cac chi thi st dung trong
nghién ctiu déu cho da hinh phan biét gitia cac
mau giéng mang gen khang va khong mang gen
khang. Tuy nhién, dé st dung cac chi thi nay
trong nhan dién cac gen khang phuc chon tao
giong dau tuong khang bénh gi sit 6 Viét Nam
thi cAn phai xac dinh lai mic lién két cua ting
chi thi v6i cac gen khang trén ngudn vat liéu
nghién ctu.

3.3. Mic lién két cuia chi thi phin tu véi
gen quy dinh tinh khang bénh gi sit & dau
tuong trén quan thé F2

Gen khang bénh gi sit dau tuong da duge
xac dinh 12 di truyén bdi cac gen don tréi, do vay
sé& tuan theo quy luat di truyén cta Mendel.
Lién két cua chi thi véi cac gen khang bénh ri
sat dau tuong Viét Nam Rpp2, Rpp4 va Rppbs
dudc xac dinh dua trén két qua phan tich sai khac
vé kiéu gen dugc nhan dién bang chi thi phan ti
va tinh khang nhiém thuc t€ (kiéu hinh)

Bang 3. Phan ly kiéu gen khang xac dinh bang chi thi phan ti&
& thé& hé F2 cua cac t6 hop lai

Kiéu gen phat hién bang chi thi

T6 hop Téng sb ca thé Chi thi x
RR Rr r

V74 x P1230970 (Rpp2) 120 Satt215 46 51 23 11,5

Satt 620 28 66 26 1,3

Sat_255 41 53 26 53
V74 x PI459025B (Rpp4) 120 Sat_191 39 67 14 12,05
Satt288 36 65 19 5,65
V74 x P1200256 (Rpp5) 120 Sat_275 40 55 25 4,58
Sat_ 280 38 62 20 5,67

Ghi chu: Gia tri y° (df = 2, p: 0,05) tra bang = 5,99

1159



Nghién ctru xac dinh hiéu qua ctia mot s6 gen khang bénh gi sat & dau twong Viét Nam va chi thi phan to lién két véi chiing

ctia 120 ca thé ¢ méi t hop lai duge lua chon véi
me 1a giong V74 (nhiém, khéng cho da hinh kiéu
gen khang) va bo la cdc dong chuén khang
mang gen (khang v6i cAc nguén ndm bénh).

St dung phuong phap kiém dinh y? gitia ty
16 phan ly kiéu gen theo ly thuyét va ty 1é phan
ly kiéu gen thuc t& duge nhan dién bing cac chi
thi phan ti trén quin thé phan ly F2. Két qua
dugc trinh bay trong bang 3.

Gi4 tri y? clia cac kiéu gen khang dugc xac
dinh bang cac chi thi dua ra trong bang 4, cho
thdy cac chi thi Satt620, Sat_255, Satt288,
Sat_275 va Sat_280 cho ty 1& phan ly gan dung
vé6i ty 1& phan ly theo 1y thuyét (ty 1é 1:2:1).

Két qua phan tich kiéu gen khang két hop
v6i danh gia tinh khang/nhidm cta cac ca thé
trong quan thé F2 caa cac t6 hop lai duge trinh
bay trong bang 4.

Gen va chi thi ndm cung trén 1 NST hoéc
nhém lién két, F1 khi hinh thanh giao td, trao

ddi chéo xay ra ¢ nhitng doan NST tuong dong
do d6 c6 thé gen va chi thi khéng cung di vé 1
giao tu (bi pha v& lién két) dan dén su sai
khéc ¢ F2 vé kiéu gen dude xac dinh bing chi
thi va kiéu hinh do kiéu gen qui dinh. Dua
vao ty 1é sai khac giita kiéu gen (duge xac dinh
bing céc chi thi) va kiéu hinh (théng qua
danh gia nhan tao) trén quan thé phan ly F2
dé tinh ty 1é giao tu trao ddi chéo (gitia gen va
chi thi) caa F1, theo qui udc 1% chao ddi chéo
= 1cM. Qua két qua phéan tich, cac chi thi dugc
lua chon c6 lién két v6i gen khang bénh gi sit
dau tuong tuong d6i chit, khodng cach di
truyén < 5cM: Rpp2 lién két v6i chi thi
Satt620 & khoang cach di truyén 3,33cM;
Rpp4 lién két v6i chi thi Satt288 & khoang
cach di truyén 2,5 cM va Rpp5 lién két véi chi
thi Sat_275 & khoang cach di truyén 4,16cM.
Cac chi thi nay dugc st dung dé nhan dién
gen khang trong lai tao va chon loc giong dau
tuong khang bénh gi sit 6 Viét Nam.

Bang 4. K&t qua phan tich kiéu gen khang bang chi thi phan ti két hgp
v6i danh gia ki€u hinh bang nhiém bénh nhan tao trén quan thé phan ly F2

Kidugen Téngsbcathé Sbécathdkhang Sbécathénhiém Trao ddi chéo (cM)

T4 hop Chi thi

V74 x P1230970 (Rpp2) Satt215 RR 46
Rr 51

rr 23

Satt 620 RR 28

Rr 66

rr 26

Sat_255 RR 41

Rr 53

rr 26

V74 x P1459025B (Rpp4) Sat_191 RR 39
Rr 67

rr 14

Satt288 RR 36

Rr 65

rr 19

V74 x P1200256 (Rpp5) Sat_ 275 RR 40
Rr 55

rr 25

Sat_ 280 RR 38

Rr 62

rr 20

43 3 7,50
47 4

2 21
26 2 3,33
65 1

1 25
39 2 5,00
50

1 25
37 6,67
63 4

2 12

34 2,50
65

1 18
38 4,16
53

1 24

35 5,83
60

2 18
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4. KET LUAN

Gen khang Rpp2, Rpp4 va Rpp5 biéu hién
tinh khang tot v6i bénh gi sit dau tuong ¢ Viét
Nam, cac gen khang nay rat cé gia tri st dung
trong chuong trinh chon tao gidng dau tuong
khang bénh gi sit & Viét Nam theo cac ving
sinh thai déc trung.

Chi thi phan ti: Satt620 (lién két véi gen
khang Rpp2 & khoang cach di truyén 3,33cM),
Satt288 (lién két vdi gen khang Rpp4 6 khoang
cach di truyén 2,50cM) va Sat_275 (lién két véi
gen khang Rpp5 6 khoang cach di truyén 4,16cM)
1a cac chi thi lién két chit véi gen khang muc
tiéu, c6 do6 tin ciy cao trong nghién ctiu Ung
dung. Céc chi thi nay sé dugc st dung dé nhan
dién gen khang trong lai tao va chon loc giéng
dau tuong khang bénh gi sit 6 Viet Nam.
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