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TOM TAT

dinh béi 5 gen don tréifa: Rppt, Rppa, Rpp3, Ropd va Rpps. Nghién ciry kha nang khang nhidm vgi bénh gi skt dau
teang & Vigt Nam cta cac déng dau tuong mang gen chuén khang cho thay, cac gen khang Rppz, Rpp4 1a cac gen
khing 1t vo banh gl sét aay tuong & Vigt Nam, gen khang Rpp5 khang tht véri ngudn banh thudc khu vyc phla Nam
Vigt Nam Cdc gen khang nay duoe tidn hanh iya chen ede chi thi phan tir 18n két trén cor s phan tich qudn thé lai
phan tch gitra cac déng dau tuwong mang gen va khang bénh voi cic ddng khdng mang gen va man cam véi bénh
cho théy, chi thj Satt520, Sattzes va Sal_275 duge xac dinh tin lrgt lign két chat voi gen khéng Rpp2, Ropd va
Rpp5 vbi khodng cach di truydn tuong (ng [ 3,33 cM, 2,50 oM va 4,18 cM, Céc chi th ndy duge sir dyng 04 nhén
dign va chon loe cac gen khéng trong ngudn gen va mot s6 3 hop phan Iy F2, phuc vu chon tao gibng ¢4y trong
khi&ng bdnh of skt & Vist Nam.
Tiz khéa: Benh gi s&t, ohi thi phan tlr, dgu treng.

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

ABSTRACT

Keywords: Molecular markers, rust resistant genes, soybean.

- N mtde sin xudt dan tuong trén thé gisi. Co 5 gen
1. DAT VAN DE quy dinh tinh khang bénh sl sdt & dau tudng da

Bénh gi st d4u wwang do nam FPhakopsors  duge phét hign, nim tren ting nhidm séc thd
pachyrhizi Sydow gay ra, 1a bénh hai chinh trén (NST) va lign ket véi mdt 88 chi thi véi khodng
cdy du tong (Glyeine maz) § Chau Avarchidu  cach di truyén khic nhau. Qeq khang Rppl
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trén NST s6 18, lién két chat véi 2 chi thi
Set_187 va Sat_064 véi khodng cach di truyén 1a
0.4cM (Hyten et al., 2007); Rpp2 nim trén NST

[8816. lién ket véi chi thi Sat_255, Satt620 va
Satt215 véi khoang cach di truyén lin lugt 12
8,1cM, 4,3cM va 4,3cM (Abdelnoor et al., 2007);
Rpp3 nim trén NST s§ 6, lién két véi cse chi thi
Satt460, Sat_263 va Sat_251 véi khoang céch di
truyén lan lugt 1 0,5¢M, 0,9cM va 4,1eM (David
et al., 2009); Rppd trén NST s6 18, lién ket voi
chi thi Satt288 va Sat_191 véi khoang cich di
truyén 1a 1,19cM va 6,24cM (Abdelnoor et al.,
2007) va gen khang Rpp5 nidm trén NST s3 3,
lién 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 4§ lién két ciia mbi chi thi
ADN véi mbi gen phu thude vao khodng cach di
truyén gilla ching v 6 thé khic nhau tiy mdi
ngudn vat liéu sit dung. Vi thé, 48 si dung cac
chi thi ndy trong chon tao giéng khéng bénh
béng chi thj phan ti thi nha chon gidng cn xéc
dinh lai d9 lién két thyc cta ting chi thi véi mbi
gen khéng c6 trong ngudn vat lidu nghién citu
ctia minh. Trén od sd cc chi thi lién két vdi gen
khéng da duge céng bé, tir d6 lya chon ra dirge
chi thj c6 lién két chit, dé tin cly cao réi 4p
dung trong céng téc chon tgo gidng dau tuong
khang bénh gi sét ¢ Viét Nam.

2. VAT LIEU VA PHUONG PHAP

2.1. Vit liéu nghién ciru

- 5 dong du tuong mang gen chudn khing
véi bénh g sit: PI200492 (Rppl), PI230970
(Rop2), Pl462312 (Rpp3) Pl459025B (Rppd) va
PI200256 (Rpp5); Gidng d4u twong DT2000
(Gisng d6i ching khang - Nguyén Thi Binh,
1990); Giéng dau tuong V74, DT12 (Ging mén
cém véi bénh gi sét).

- 7 cap méi SSR lién két véi céc gen khang
bénh xi sit dau tudng da dugde céng b (Bang 1).

- 3 nguén nfm géy bénh gi sit dau tuong
dai dién cho cic ving sinh théi dic trung cia
Viét Nam (IS - 15: viing déng bing song Héng;
IS - 17: vang Béc Trung Bg; IS - 28: vang Ty
Nam Bg) dude cung cAp bdi Bé mén Midn dich,
Vién Bao vé Thuc vat

2.2. Phuong phap nghién ciu
2.2.1, Phét trién qudn thé lai phin tich
Tién hanh xay dyng cac td hgp lai gida
me la giong min cdm véi bénh gl sdt & Viet
Nam (V74), b6 13 cac dong mang gen chudn
khéang. Th& hé F2 cha mdi t5 hgp duge ldy
nghu nhién 120 c4 thé cho phan tich kidu gen
bing chi thi phan ti va kifu hinh bing
nhiém bénh nhén tao.

Bang 1. Danh sach cac chi thi phan tit lién k&t véi gen khang bénh gi sit diu tuong

Gen  Chithy Trinh ty Khodng céch  Kich & Téc gl ﬁ
| knéng  lian két i8n k&t (M) (bp) §
Satt215  FGCGCCTTCTTCTGCTAAATCA 43 100-110  Abdedelnoor ! al
RCCCATTCAATTGAGATCCAAAATTAC (2007) !
Sat620 F'GCGGGACCGATTAAATCAATGAAGTCA 43 285-330
= RGCGCATTTAATAAGGTTTACAAATTAGT
Sa1.255 F'GCGGCATGTCATGGTATACGTAACTTTAGA 81 210-300
R'GCGCAACTGAAGCAAGAAAAGAAACCT
Rpp4  Sal_191 F CGCGATCATGICTCTG 64 200-260  Abdelnaor f al.
R GGGAGTTGGTGTTTICTTGTG (2007)
Sat288  FGCGGGGTGATTTAGTGTTTGACACCT 118 245 - 260
RGCGCTTATAATTAAGAGCAAAAGAAG
RopS  Sal 275  FGCGGGATAATTGGTTTTAGGAAAATGC 46 210-275 Gacla of al. (2008)
RGCGCCTAATCACCTAAAARAACGTTTA
Sal 280 FGGCGGTGGATATGAAACTTCAATAAGTAGAA 63 230-200

R'GGCGGGCTT\:‘AAATMWACI’ATAMAC’TACGG

Note. (‘lrmdi:bizhjdmmngdbbdibing!m‘mf)
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2.2.2. Nhiém bénh nhén tao

Phuong phap nhigm bénh nhén tao vi daph
gid tinh khang nhifm duge thue hign theo quy
trinh cha Nguyén Thi Binh va cs. {1990). Khi
ciy non c6 mét 14 kép 45 mé hoan todn, tién
banh nhiém bénh bing phuong phap phun dich
bio tit 18n bé mat 14 véi lidu lugog 0,5 mVdm? 13,
Tao d6 im biing che pht ni léng tir 12 - 24 gid
d4u. Darh gié tinh khang/nhidim bén duge iy
hanh sau khi phidm bénh 14 ngay, danh gi4 &y
3 - 4 ldn, mdi Jin cach nhau tit 7 - 10 ngay cho
dén khi gisng doi chiing dat c#p bénh cao nhit
véi 3 chi tigu:

- Mitc dé nhiém bénh: Dinh gl theo% didn

tich 14 bi bénh véi thang 7 cép, mdi gidng dénh
€id 3 cay. Cfp 1: 0%; Cép 2: < 10%; Cép 3: 10 -
20%; Cip 4: 20 - 30%; Cép 5: 30 - 50%; Cip &:
50 - 75%; Cap 7: > 75%.
* - Mau séc & benh: & bénh 6 mau nau 4
hoge nau dam, dgc trung cho gidng khang bénh,
k¢ higu 13 RB. O bénh c6 méu niu vang, dge
trung cho gifng nhiém bénh ky hidu la TAN,
Trén 14 ¢6 cd hai loai vét bénh TAN va RB la
gidng c6 phan itng trung gian, ky higu 1a MIX,

- Mite dé hinh thanh bao 2 Puge danh gia
theo% &5 iueng vét bénh o6 hinh thanh bao ti
trén téng &8 vét bénh trong mét don vi dién tich
theo thang diém: Diém 0; Khong 6 bao ti;
Diém 1: Khéng hinh thanh bio t&; Didm 2 Bag
tll < 25%; Difm 3: 25% < Bag 1y < 50%; Diém 4;
50% < Bao tit < 75%; Diém 5: Bao tit > 75%

- Dinh gid mic khing/nhiém: Cic gidng
dfu tuong khang banh phii dat duge cde tidu
chufn sau: (1) Cé vét bénh kiéu: RB; (2) Muc d6
nhidm bgnh bing hodic thap hon so voi gidng
d8i chitng khéng; (3) Bao tit hinh thanh it hose
dat didm tix 1 - 3.

2.2.3. Cic k¥ thudt sinh hoe phén tir

- Téch chiét ADN téng s5 ADN duge tich
chiét theo phuong phip CTAB ciia Doyle et af.
(1987) c6 cai tign.

- Phin ting nhin gen (PCR): M&i phan tmg
PCR 154l gdm: 9,601 nudc céit hai ldn khi ion;
1,610 dém PCR 10X; 0,3ul dNTPs 10Mm; 0,2ul
Taq DNA polymerase 1 Ull; 2,41 mdi xuéi 5Mm

Lé Thj Thanh, Nguyn Thj Thu, Phan Hiu Tan

+ M&i nguge 5Mm; 1,0ul DNA 10 ngA. Chuong
trinh PCR trén mdy Realtime PCR: 94°C - §
phiit; 35 chu ky (4°C - 40 giay; TC - 30 gidy:
72°C - 1 phist); 72°C- 5 phiit; git mAu & 4°C

- Dign di sin phfim PCR: Sin phdm PCR
duge dién di va phén tich hinh &nh trén may
dién di mac quan QIAxcel ciia héng Quiagen
(Bnic).

2.2.4. Phin tich va xi¥ Iy s5' Ligu

Kifm dinh phin phdi kidu gen theo ty 18
phin ly mong doi trong quin thé Fz bing si
dung phin phéi y* (@f =2, p = 0,06); x* = 3(s8
quan sat - s§ mong dei)%Sg mong dgi,

3. KET QUA VA THAO LUAN
3.1. Hidu qua cia mdt 8 gen khing vii
bénb gi siit dau tuong & Vist Nam

Dé chon tao gidng khéng bénh bén viing
thanh ¢ong, truée hit phéi phan 14p va xéc djoh
dutge cic ching bénh khéc nhay & ving mi
gidng s& trdng phé bidn trong tuong lai, Sau dé
phéi xic dinh duge kha néing khing cda ting
gen khang d8) vdi mbi chiing bénh, réi lyta chon
chi thi phan tit chon loe gen khang hiiu hisu
dua chiing vio méi tao ra dude gidng khang
bénh bén viing. Hien c6 5 gen (Rppl, Rpp2,
Rpp3, Rpp4 vi Rpps) duge xic dinh bing chi thi
ADN cb trong 5 miu gibng, duge lay nhidm
nhan t30 sit dung 3 ngudn ngm el sdt dai dign
duge phan lp tix 3 ving sinh thai khac nhau.
K&t qui danh gia duge dua ra trong béng 2.

K&t qui nghitn citu cho thdy, miu gigng
mang gen chudn khéang Rpp1 clng véi 2 gidng
mén cim vdi bénh &l st 1a V74 va DT12 cho
vhén éng nhidm vdi ci 3 ngudn bénh, Cac déng
chusn khéng, chia gen khing Rpps, Rppd va
gifng DT2000 cho phan ing khing véi c4 3
ngudn bénh, Miy gifng mang gen chudn khang
Rpp3 cho phin ing khiing véi ngudn bénh thuge
kbu vuc mién Béc va phin @ng nhidm vi nguén
bénh thude khu vige midn Trung v& mién Nam;
miu ging mang gen chufn khang Rpps cho
phén ting nhidm vgi ngudn bénh thuge khu wye
Mién Béc va phan fing khang véi ngudn banh thuge
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Bang 2. K&t qué danh gia tinh khang/nhiém véi bénh gi sit & Viét Nam :
ciia chc dong mang gen chuin khéng khic nhau ‘
Ngudn bénh
g g 1S-15 (Mign Bc)  IS-17 (MinTrung) 1S~ 28 (Mién Nam)
PI200432 (Rop1) N N N
PI230970 (Rpp2)
PI462312 (Rpp3) N g
PI4590258 (Rpp<)
PI200256 (Rop5)
BT2000 (Blc khang) K
V74 (Bl nhidm) :i
BT12 (Bic nhidm) N N N
chif: - K: Khéng ; - N: Nbidm; Dic: DG chimg m
e
T - _ L i L
f—————— ——_——— T — =i — wl
e . K
L B - Satt620 (]
ha
S8
—a " n. = B -
C-5a 265 U- Sat288
;!l_l!l 5 4 $ 9 1011 12 __I. «
k- Sat_191 F-Sat_275
b

G- Sat_280

Hinh 1. Hinh dnh dign di sin phdm PCR sit dung chi thi Satt215 (A), Satt620 (B),
Sat_255 (C), S_attzss (D), Sat_191 (E), Sat_275 (F) va Sat_280 (G) vdi size marker 1000 bp (M)
trén cic miu gidng PI200492 (1), P1230970 (2), P1462312 (3), PI459025B (4), P1200256 (5),
DT2000 (6), V74 (7), PT12 (8), Nhat Tién HLLS (9), AK03 (10), M103 (11), P8 (12)
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khu vite mifn Trung va mién Nam. Nhv vay,
Rpp2 va Rppd 13 esc gen khang t5t véi bénh gi
séit d3u twong § Vit Nam, Rpp5 khang t5t véi
agudn bénh chi § khu vite phia Nam Viét Nam.
Céc gen khang nay dutge tiEn hanh Iya chon chi
thi phén 6 lien ket chit phuc vis chon tae gisng
dau tuang khing bgnh gl st & Viet Nam.

3.2. Xic dinh da hinh c4e mia gidng dau
tudng s dung chi thi phin t¥ lidgn k& vai
gen quy dinh tinh khing bénh gi siie

Dé kidm tra mac da hinh phan bigt edia chi
thi phan t& véi cdc miu gifng khang va nhiém,
ching t5i tién hinh kifm tra trén cge dong
mang gen chufin khang, cse gidhe min cim va
mdt s miu gidhg b8 me. Hinh dnh dién di dai
dién duge dua ra trong hinh 1.

Chi thi Satt215 cho da hizh trén miu gifng
PI230970 (Rpp2), DT2000 vi Nhat Tign HLLS &
ocki'band 100bp, phan biét véi cic mbu giShg
khic & vach band 110bp; Satt620 cho da hinh
trén méu gifng PI230970 (Rpp2), DT2000 va
Nhat Tién HLLS & vach band 285bp, phan bigt
v6i cde mBu gishg cdn lai & vach band 315bp;
Bat_255 cho da hinh trén cse miu gidng vii 3
logi vach band c6 ede kich thude n lugt 1a
300bp, 250bp va 210bp trong d6 mau gidhg
PI230970 mang gen khéng Rpp2, DT2000 va
Nbhét Tién HLLS cho vach band ¢ kich thidc
300bp, Sat_181 cho da hinh trén mlu gigng
PI453025B (Rpp4) va Nhat Tign HLLS § vach
band 200pb, phén bigt véi cac miu giong khac §

L& Thj Thanh, Nguy&n Thi Thu, Phan Hiu Tan

vach band 260bp; Satt288 cho da hinh trén miu
gidng PI459025B {Rpp4) vix Nhst Tién HLLS véi
2 vach band ¢6 kich thuge 230bp va 240bp, phan
hiétvéim‘cmhgi&:gc&nlai&v@ch band 250 bp
va 255bp; Sat. 276 cho da hinh trén miu gidng
PI200256 (Rpp5), DT2000 va Nhat Tién HLLS §
vach band 275pb, phén biét véi csc miu gibng
khje & vach band 255 bp; Sat_280 cho da hinh
tréa miu gitng PI200256 (Rpps), DT2000 va
Nhitt Tién HLLS & vach band 285bp, phn bist
vii cic miu gifng con lai § vach band 265by,

Nhu viy, t4t cd cae chi thi sit dung trong
nghién cite déu cho da hinh phén bigt gida cie
mdu gifng mang gen khing va khéng mang gen
khéng. Tuy nhién, d§ si dung cae chi thi nay
trong nhdn dién céc gen khiing phyce chon tgo
gidng dau tuong khang béoh gi st @ Vist Nam
thi efin phi xac dinh lai mitc lien ket ciia titng
chi thi vdi cac gen khing trén ngudn vat ligu
nghién ci.

3.3. Mite lién két cia chi thi phan td véi
gen quy djnh tinh khang bénh gi sit & dau
tUong trén quin thé F2

Gen khéng bgnh gi eft 44y tuong di duge
xéc dinh 1 di truy8n bdi cée gen don trdi, do vay
8¢ tudn theo quy luat di truyén cda Mendel,
Lién ket citn chi thi véi cic gen khang bénh ri
sét dau tuong Vigt Nam Rpp2, Rpp4 va Rpps
duge xée dinh dya trén kgt qua phén tich sai Ikhac
vé kidu gen duge nhin dign blng chi thi phén ti
v tinh khing nhifm thye € (kidu hinh)

Bing 3. Phiin ly kifu gen khéang xac dinh bng chi thi phin ti

athShercﬁacéctdhqplai
Téhop Tongsbcatd  Chigy 198 gen phat e bing h 2
"R R -

V74 = PI230970 fRep2) 120 Sat215 46 51 23 1.5
Sati 620 28 66 ¥ 13
Sat_255 a1 53 2% 83

V74 x PI4590258 (Rop4) 120 Sat_191 39 67 14 12,05
Sati2ss 36 &5 1B 5,85

V74 x P1200256 (Raps) 120 sat_z75 © 55 3 ass
sat_260 3

62 20 567
Ghi chu: Gik try 2 (8= 2, p: 0,05) tra bing = 5,99
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clia 120 ci thé & mbi t6 hop lai duge lya chon véi
e 1A gidng V74 (uhidm, khong cho da hink kifu
gen khing) va bd 13 cac ding chudn khéng
mang gen (khéng vdi céc nguén nim bénh).

Sit dyng phuong phép kiém dinh * gida ty
1é phén ly kidu gen theo 1y thuy#t va ty 1é phén
Iy ki€u gen thuc t€ duge nhan dién bing céc chi
thi phan tlt trén quén thé phan ly F2. Két qua
dude trinh bay trong bang 3.

Gi4 tri y* clia céc ki€u gen khang duge xic
dinh bing céc chi thi dua ra trong bing 4, cho
thily cac chi thi Satt620, Sst 255, Satt288,
Sat_275 va Sat_280 cho ty 16 phan ly gin ding
vdi ty 18 phan ly thea }y thuyét (t¥ 1@ 1:2:1).

K&t qué phin tich kiu gen khang két hgp
vdi danh gia vinh khang/nhidm cda cic cé thé
trong quin thé F2 cla cic t8 hap lai duge trinh
bay trong bang 4.

Gen va chi thi ndm cing trén 1 NST hodc
nhém lién két, F1 khi hinh thanh giao ti, trao

d8i chéo xay ra & nhitng dogn NST tuong déng
do d6 c6 thé gen va chi thi khing cing i vé |
giac t& (b pha w3 lién két) dén dén sy s
khéc & F2 vé kidu gen duge xdc dinh bing chi
thi v& kifu hinh do kiu gen qui dink. Dya
vao ty 18 sal khac gilta kiéu gen (dugc xée dinh
bing céc chi thi) va kifu hinh (théng qus
&énh gia nhan tao) trén quén thé phén ly F2
dé tinh tj 18 giao tif trao d8i chéo (gida gen vi
chi thi) cia F1, theo qui ude 1% chao ddi chés
= 1cM. Qua két qua phiin tich, edc chi thi duge
Iifa chen c6 lién k&t vdi gen khing bénh gi skt
d§u tudng tuong d6i chat, khodng cach di
truyén < BoM: Rpp2 lLién két véi chi thi
Satt620 & khoang céch di truyén 3,33cM;
Rpp4 lidn k&t véi chi thi Satt288 & khodng
cach di truyén 2,6 cM va Rpp5 lién két vdi chi
thi Sat_275 & khodng cach di truyén 4,16cM.
Cac chi thi nay duge sit dung dé nban dign
gen khéng trong lai tao va chon loc gidng d4u
tuong khang bénh gi sit & Viet Nam,

Béng 4. K&t qua phén tich kifu gen khang bang chi thi phan t k&t hgp
véi danh gia kiéu hinh bdng nhiém bénh nhin tae trén quin the phan ly F2

T4 hop Chithi Khugen Téngsbcathd Sécathdkhang S6cathd nhiim Trao b chio (oH)
V74 % PI230670 (Rop2) ~ Sat215  RR % 43 3 7,50
A 51 a7 4
23 2 2]
satt620 AR 2 26 2 33
R -3 &5 1
- % 1 25
Sel_255 RR 4 39 2 500
A 53 50 3
" 2% 1 25
V74 x Pi4530258 (Ropg)  Sa 191 RR 39 k14 2 667
R 67 63 4
14 2 12
Sazss AR 38 34 2 250
Rr 65 65 0
m 19 1 18
V74 xPI200256 (RppS)  SalL 215 AR % £ 2 418
L 5 53
” Yl 1 24
Sa_280 AR 8 35 3 583
R 82 80 2
g kY 2 18
1160
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4. KET LUAN

Gen khang Rpp2, Rpp4 va Rpp5 bidu hisn
tinh khang tét vai bénb gi sdt d3u tuong § Viét
Nam, cic gen khang nay rit c6 gia ti sit dung
trong chuong trinh chon tae gifng dan tuong
khéng bénh gi sét & Viét Nam theo cac ving
sinh thai &3¢ trung.

Chi thi phan tit Satt620 (ién két vai gen
khéng Rpp2 & khoang cich ai truyén 3,33cM),
$att288 (lién k&t vai gen khing Rpp4 & khodng
cach di truyén 2,50cM) va Sat_275 (lien k&t vai
gen khing Rpp55 khodng cich di truyédn 4,16cM)
J& cée chi thi lién ket chit v&i gen khang myc
tidu, o6 45 tin cay cao trong nghién ctu tog
dung. Céc chi thi nay s3 duge st dung d8 nhan
dién gen khang trong lai tac v chon lge gidng
d4u tuang khang bénh gi st § Vigt Nam.
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