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LAP BAN PO CAC LOCUT TINH TRANG SO LUONG (QTL) QUY PINH
TINH KHANG BENH POM LA MUON G LAC (ARACHIS HYPOGAEA L.)

Lac trong (Arachis hypogaea L), 1a mot cay
14y ddu quan trong, duoc trong rong khéip trén
hon 100 nudc trén th€ gidi. Trong s6 cac bénh
hai lac, bénh dom 14 muén do nam
Phaeoisariopsis personata (Berk. & M.A.
Curtis van Arx) la mdt trong nhitng bénh 14 hay
gap nhat. Mot s6 nghién ctu vé di truyén tinh
khang bénh d6m 14 muon cho ring, ¢ hai gen
lan [10], trong khi Nevill lai gia dinh rang c6 t6i
5 locut quy dinh tinh khang dé 1y giai cho su di
truyén tinh khang bénh véi toan bo cac alen lan
[9]. Coffelt va Porter lai cho rang sy di truyén
tinh khang bénh c6 anh hudng cua nhan t6 t&€
bao chat [3]. Nhu vay nhin chung cic tic gia
déu thong nhat tinh khiang bénh 1a do tic dong
gen cong tinh quy dinh.

Trong nhitng nam gan day, cong tac chon tao
giong lac khang véi cac bénh hai da dat dugc mot
s0 thanh cong nhat dinh. Mot s giong lac khang
vita v6i bénh d():m 14 muon da dugc cong nhan &
Trung Qudc, An Do, Mauritius va My. Trong
thuc t&, c6 rat nhiéu giong lac dai khdng cao véi
bénh dom 14 muon. Nhung viéc chuyén cdc gen
khéng tir lac dai vao lac trong lai gap nhiéu khé
khan do khé tuong thich vé bo gen va tinh khang
bénh lai thuong di kém v6i mot so tinh trang nhu
it hat, chin mudn] ma cac nha chon giong khong
mong mudn. Chinh vi th€, xay dung ban do di
truyén lién két v6i gen khang c6 thé ddy nhanh
toc do va hiéu qua qua trinh chon tao giong, gop
phan vao viéc quy tu cic gen khang dé chon ra
dugc giong lac ¢6 tinh khang bénh cao. Két qua
nghién ctu vé di truyén tinh khang bénh dom 1a
muon trén cdy lac da duge chung t6i ti€n hanh tir
nam 2003 dén nay cho thdy tinh khang bénh d6m
14 muon dugc ki€ém sodt khong phai boi 1 hay vai
gen chinh (major genes), ma dugc quy dinh bbi
cdc gen phu (minor genes) hay con goi la céic
locut tinh trang s6 lugng (QTL). Trong cong trinh
nay, ching toi tién hanh xay dung ban d6 nhém
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Vién Di truyén Nong nghiép

lién két dua trén co sd cac chi thi SSR & cay lac
va thiét 1ap ban do6 cdc locut tinh trang s6 lugng
lién quan dén tinh khang bénh dom 14 mudn trén
cay lac.

I. PHUONG PHAP NGHIEN CUU

Vat liéu: St dung giong chuén nhiém TMV2
lam cay me va giong khang ICG99001 lam cay
b6 trong phép lai tao quéan thé nghién ctu F, ctia
t6 hop lai (ICG99001 x TMV2). Cic chi thi vi
vé tinh SSR & lac dugc dung dé danh gid do da
hinh giita hai giong b6 me, trén co s& d6 lua
chon cdc chi thi dé 1ap ban d6 di truyén déi véi
quan thé F,.

Phuong phdp: ADN hé gen cla hai giong b
me va cac con lai F, dugc tach chiét va tinh sach
bang phuong phiap CTAB v6i mot s6 thay déi
theo Mace va cs. [7]. Khao sat da hinh ADN cua
cdc cay bo me va phan tich kiéu gen clia céc ca
thé F, thong qua két qua phan tng PCR vdi céc
chi thi SSR, dién di san pham PCR trén gel
polyacrylamide va hién bang ADN béang phuong
phap nhudém bac theo Kolodny va cs. [5] v6i mot
sO cai tién, sau d6 ghi nhan céac alen cua ting
locut SSR d6i véi cay bo me va mdi cd thé F,.

S6 liéu phan tich SSR trong quan thé F, dugc
xu ly trong chuong trinh MAPMAKER/EXP 3.0
[6] dé thiét 1ap ban d6 nhém lién két.

S6 liéu cdc gia tri quan sét cta cac tinh trang
LF3, LC3 va LADS cung véi s6 liéu phan tich
SSR trong quén thé F, dugc xur 1y trong chuong
trinh MAPMAKER/QTL 1.1 [6] dé thiét lap ban
do céc locut tinh trang s6 lugng (QTL) quy dinh
tinh khang bénh dom 14 muon.

IL KET QUA VA THAO LUAN

1. Xay dung ban do nhém lién két
Dé khéao st da hinh ADN cua cip cay bo



me, chiing toi st dung 363 chi thi SSR, bao gom
193 chi thi cua Ferguson va cs. [4] cung véi 170
chi thi SSR mdi phat hién bdi Cuc va cs. [2].
ADN h¢ gen ctlia cdc cay bo me dugc dung lam
ADN khuon cho phan tng PCR, v6i moi la moi
cua 363 chi thi SSR néi trén. Sau d6 san pham
PCR dugc dién di trén gel polyacrylamide roi
ti€n hanh nhuom bac dé phat hién cdc bang
ADN. Két qua cho thdy, c6 85 chi thi SSR
(23,4%) gom 50 chi thi SSR cta Ferguson va cs.
va 35 chi thi SSR méi phét hién boi Cuc va cs.
cho da hinh ADN giita 2 cay b6 me. Nhu vay 85

chi thi SSR “da hinh” nay thich hgp dé st dung
cho thiét 1ap ban d6 nhém lién két va xéac dinh
chi thi SSR lién két véi tinh khang bénh dom la
muon & lac. Dé ti€én hanh danh gid ki€u gen
(genotyping) cla timg ca thé F,, ADN hé gen
clia céc cay bo me va 178 cé thé F2 dugc dung
lam ADN khuon cho phan ting PCR vé6i moi la
moi clia 85 chi thi SSR “da hinh” ké trén. Ti€p
theo 1a dién di san phdm PCR va nhuom bac
(hinh 1). Cu6i cung la ghi nhan cic alen cua
timg locut SSR d6i véi cdc cay b6 me va moi ca
thé F2.
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Hinh 1. Anh dién di ADN trén gel polyacrylamide (méi SSR P354):
lan gel 1: ICG99001; l1an gel 2: TMV2; c4c lan gel con lai: cac cay F2

Céc s6 liéu kiéu gen cta 85 chi thi SSR &
178 ca thé F2 duoc xu Iy trén chuong trinh
MAPMAKER/EXP 3.0 [6]. V6i khoang cach tGi
da gitta 2 chi thi 1a 50 ¢cM va LOD = 3, ban do
liéen két dugc thiét 1ap bao gom 81 chi thi SSR
phan thanh 15 nhém lién két, m6i nhém chia tir
2 t6i 10 chi thi (hinh 2). Bon chi thi con lai ding
doc lap v6i nhau va khong thuoc vé 15 nhém
lién két trén. Tong chiéu dai chia ban do lien két
la 1475,4 cM, v6i khoang céach trung binh giita 2
chi thi SSR bang 18,4 ¢cM. Nhém lién két 1 ¢6
10 chi thi SSR véi tong chiéu dai la 132,1 c¢M.
Nhém lién két 2 ¢6 9 chi thi v6i téng chiéu dai
la 121,8 ¢cM. Nhom lién két 3 c6 8 chi thi lién
két v6i téng chiéu dai 1a 123,7 cM. Nhém lién
két 4 ¢6 7 chi thi lién két v6i tong chiéu dai 1a
116,7 cM. Cac nhom lién két 4, 6, 7 va 8 ¢ 6
chi thi lién két vé6i tong chiéu dai twong tng 1a
112,8 cM, 1114 cM, 121,2 cM va 112,3 cM.
Nhém lién két 9 ¢6 5 chi thi v6i téng chiéu dai
la 95,1 cM. Ba nhém lién két 10, 11 va 12 ¢6 4
chi thi lién két vé6i tong chiéu dai twong tng 1a
107,8 cM, 92,6 cM va 94,2 cM. Ba nhém lién
két 13, 14 va 15 chi ¢6 2 chi thi SSR. Céc chi thi

SSR lién ké gan nhau nhét 1a cdc chi thi seq2G3
va seq15C10 (cdch nhau 6 cM) nam trén nhém
lién két s6 1. Cac chi thi SSR lién ké cach nhau
xa nhat 1a cac chi thi P352 va seq2F05 (cach
nhau 49,2 ¢cM) nam trén nhom lién két s6 15
(hinh 2).

2. Lap ban do cac locut tinh trang so luong
(QTL) lién quan dén tinh khang bénh
dom 1a muon

Chiing t6i da khao sat 7 tinh trang lién quan
dén tinh khdng/nhiém bénh d6m 14 muon, bao
gom: IP - thoi gian xuat hién triéu ching bénh
ddu tién (ngay); LP - thoi gian bao tir ddu tién
hinh thanh (ngay); LF3 - tan xudt vét bénh/cm’
la vao ngay thit 20; LC3 - s6 vét bénh/la vao
ngay thit 30; LADS - ty 1¢ dién tich 14 bi bénh
vao ngay thtt 50 (%); DF5 - ti 1& 14 rung vao
ngay thit 50 (%). Phan tich thong ké cho thay 3
tinh trang LF3, LC3 va LADS c6 su phan bg cac
gid tri quan sat phit hop v6i ham phan bo chuian
nén ching dugc st dung dé thiét lap ban do
QTL quy dinh tinh khiang bénh d6m 14 muon &
lac.
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Hinh 2. Ban d6 nhém lién két va cac QTL quy dinh tinh khang bénh d6m 14 mudn
doi véi cac tinh trang LF3, LC3 va LADS trén cay lac

Céc s0 liéu quan séat ciia 3 tinh trang LF3,
LC3 va LAD5 & 178 c4 thé F, dugc nhap vao
ban d6 nhém lién két dé xir ly trong chuong
trinh MAPMAKER/QTL 1.1 [6]. K&t qua cho
thay trén ban do lién két c6 8 QTL chi phai céac
tinh trang LF3 (gom 2 QTL), LC3 (gom 3 QTL)
va LAD5 (goém 3 QTL) (hinh 2 va bang 1).

a. Cdc QTL quy dinh tinh trang tdn xudt vét
bénh/cm’ ld (LF3)

Hai QTL la QIf2 va QIf7 quy dinh 32,7% su
bién dong kiéu hinh vé tan xudt vét bénh trén
cm® 14 & ngay tht 20 (LF3). QTL thi nhat 1a
QIf2 dinh vi trén nhém lién két 2, trong ving
138

trung gian gitta 3 chi thi SSR seq2F05 - seq7G2
va seql14H6 véi khoang cach gitra 3 chi thi do
khoang 26,7 cM. Con QTL tha hai - QIf7 dugc
dinh vi trén nhém lién két 7, trong vung trung
gian gitta 2 chi thi seq2B10 va seql1G7 véi
khoang cach giita 2 chi thi d6 khoang 31,1 cM.

b. Cdc QTL quy dinh tinh trang so vét bénh/ld

(LC3)

Cac QTL tim dugc quy dinh cho tinh trang
sO V&t bénh/la chi phoi t6i 40,3% su bién dong
kiéu hinh bao gém Qlc4, Qlc7, Qlc8. QTL Qlc4
dinh vi trén nhém lién két 4, trong ving trung
gian giita 2 chi thi SSR seq13A7 va P354 vé6i



khoang céach giita 2 chi thi d6 khoang 22 cM.
QTL Qlc7 dinh vi trén nhém lién két 7, trong
vung trung gian giita 2 chi thi P219 va seq11G7
v6i khoang céach gifra 2 chi thi d6 khoang 18,9
cM. Con QTL thit ba - Qlc8 dinh vi trén nhém
liéen két 8, trong vung trung gian gitta 2 chi thi
seq18C5 va seq17F6 v6i khoang céch giita 2 chi
thi d6 khoang 18,7 cM.

C. Cac QTL quy dinh tinh trang dién tich la bi
bénh (LADS)
So v6i cac QTL tim duoc d6i véi ca ba tinh
trang nghién ctu, cic QTL quy dinh tinh trang

dién tich 14 bi bénh chi quy dinh 29,1% bién
dong kiéu hinh. QTL thi nhat 12 Qlad3 dinh vi
trén nhém lién két 3, trong ving trung gian gitra
2 chi thi SSR seql3A10 va P475 vé6i khoang
cach gitta 2 chi thi d6 khoang 28,4 cM. QTL
Qlad6 dinh vi trén nhom lién két 6, trong ving
trung gian gilta 2 chi thi P718 va seq8E12 véi
khoang céch gitta 2 chi thi d6 khoang 27 cM.
QTL thtt ba - Qlad8 dinh vi trén nhém lién két
8, trong vung trung gian gitta 2 chi thi seql7F6
va P659 v6i khoang cach gita 2 chi thi do
khoang 14,8 cM.

Bdng 1
Pic diém cua cac QTL quy dinh tinh khang bénh dom 14 muon
& quan thé F, tir to hop lai ICGV99001xTM V2
Tinh Locut Nhém Chi thi SSR ké 2 d Peak MBbD1 MBD2
trang lién két phia cua QTL LOD (%) (%)
LF3 | iz | 2 Seq2F5 - seql4H6 26,7 4,62 16,8 32,7
0If7 | 7 | Seq2B10-seql1G7 31,2 3,51 15,9
LC3 Qlc4 4 Seql13A7 - P354 22,0 3,79 10,6 40,3
Qlc7 7 P219 - seql11G7 18,9 6,47 17,8
Qlc8 8 seq18CS - seql7F6 18,7 5,05 11,9
LADS | Qlad3 3 seq13A10 - P475 28,4 4,05 11,1 29,1
Qlad6 6 P718 - seq8E12 27,0 2,95 9,2
Qlad8 8 Seq17F6 - P659 14,8 2,79 8,8

Ghi chii: d. Khodng cdch gifta 2 chi thi ké (cM); MBD1. Mic bién dong kiéu hinh cia QTL; MBD2. Miic bién

dong kiéu hinh clia tinh trang

Nhin téng thé, cdc QTL clia moi tinh trang
chua kiém sodt duoc 50% bién dong kiéu hinh
cua tung tinh trang. R4t c6 thé van con c6 thém
mot vai QTL nita quy dinh cho mic bién dong
con lai ting v6i moi tinh trang ké trén. Ngoai ra,
hai QTL QIf7 va Qlc7 nam choéng 1én nhau trén
nhém lién két 7, con hai QTL khac 1a Qlc8 va
Qlad8 nam k€ ti€p nhau trén nhém lién két 8.
Diéu nay chiing t6 ¢6 mdi lién quan gitta cac
tinh trang LF3 v6i LC3, cling nhu gitta LC3 vé6i
LADS5. C6 mot s6 chi thi phan tir nam & nhitng
vi tri kha dac biét doi véi cac QTL. D6 la chi thi
seq7G2 - nam gan khoang giita ctia QIf2; hay
P219 - nam gén khoang giita cua QIf7 va dong
thoi ké v6i 1 dau ctia Qlc7; hodc seq3B10 - ndm
gitta 2 QTL 1a Qlc8 va Qlad8. Nhu vay la cac
chi thi nay c6 gid tri thuc tién cao khi dp dung
cho quy trinh chon giong nho chi thi phan tir doi
v6i cac QTL quy dinh tinh khang bénh dém 14
muon.

Cho t6i nay, mdi chi ¢6 rét it ban do lién két
dugc cong bo doi véi cay lac. Burow va cs. di
cong bo ban d6 lien két cua 370 locut RFLP
thanh 23 nhém lién két khi nghién cu quin thé
td boi dugc tao ra khi lai gitta dong nhan gen A.
batizocoi x (A. cardenasii x A. diogoi) v6i A.
hypogaea [1]. Gan day, Moretzsohn va cs.
nghién ctiu 1ap ban d6 ctia 80 chi thi SSR thanh
11 nhém lién két v6i khoang cach trung binh
cta hai chi thi 1a 7,24cM [8]. Nhu vay cong
trinh nay ctia ching t6i 1a mot trong nhitng cong
trinh ddu tién xay dung duoc ban do lién két véi
85 chi thi SSR, ciing nhu thiét 1ap ban d6 so bo
cho cac QTL quy dinh tinh khang bénh dom la
muon trén cay lac.

L. KET LUAN
Qua danh gia da hinh ADN giita cic cay bo

me cua t6 hop lai “ICG99001 x TMV2” da tim
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QTL MAPPING OF RESISTANCE TO LATE LEAF SPOT IN GROUNDNUT
(ARACHIS HYPOGAEA L.)

LUU MINH CUC, VU bUC QUANG
SUMMARY

Cultivated groundnut (Arachis hypogaea L.) is an important oilseed crop grown extensively throughout
the semi-arid tropics of Asia, Africa and Latin America. Late leaf spot (LLS) caused by Phaeoisariopsis
personata is one of the major diseases significantly decreasing in groundnut yields. This study aimed to
construct a linkage map as well as a map for QTLs conferring resistance to late leaf spot in groundnut.
Parental polymorphism survey of the two lines of ICG99001 (LLS-resistant) and TMV2 (LLS-susceptible)
showed that 85 out of 363 SSR markers used were polymorphic for the 2 parental lines. A population of 178 F,
plants from the cross of ICG99001xTMV2 was used to construct a linkage map. A map of 15 linkage groups
with 81 SSR markers was built. The total length of the map was 1475.4 cM with the average distance between
two markers being 18.4 cM. The traits LF3 (lesion frequence per cm? of leaf), LC3 (lesion number per leaf)
and LADS (leaf area of damage) were used for QTL analysis and mapping. It showed that these three traits
appeared to be controlled by 8 QTLs that located on the linkage groups 2, 3, 4, 6, 7 and 8. The two QTLs
namely QIf2 and QIf7 explained 32.7% of the total phenotypic variation for the LF3 trait, while the three
QTLs such as Qlc4, Qlc7 and Qlc8 explained 40.3% of the total phenotypic variation for the LC3 trait, and the
other three QTLs such as Qlad3, Qlad6 and Qlad§ explained 31.2% of the total phenotypic variation for the
LADS trait. A possibility for practical utilization of the SSR markers closely located to the QTLs was
discussed.

Ngay nhdn bai: 19-3-2008
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