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Study on AFLP Markers Used in Identification and Genetic
Purity Test of Sunflower Helianthus annuus L.
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Abstract The genomic DNAs extracted from 1/2 mature seed of oilseed sunflower hybrid A15 and
its parents were analyzed using AFLP  Amplified fragment length polymorphisms to generate DNA
fingerprints. A total of 1125 AFLP markers were produce with 17 primer combinations to screen A-
line and R-line ranging from 100 ~ 500 base pairs bp  and the polymorphism rate was about
12.8% the average bands amplified by each primer combination were 66. Primer combination E-
AAC/M-CTC could generate characteristic bands 440 bp 190 bp 160 bp in A-line and 380 bp

350 bp 225 bp 180 bp in R-line whereas E-ACG/M-CTG could generate characteristic bands

480 bp 265 bp in A-line and 490 bp 220 bp 205 bp and 125 bp in R-line. All these characteris-
tic bands screened were found in A15 hybrids. These bands can be used as AFLP markers to identi-

fy different varieties in oilseed sunflower and the purity of A15 hybrid seed. Several assess methods
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of identification on varieties and purity of hybrid were discussed in this paper.
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Table 1 Experimental materials and its origin

Number Genotype Origin Provider

Nei Mogol Agricul-

! DL American tural Technical Extending Station

? PRI American tural Technical Extending Station et Mogel Agriel
: clot American tural Technical Extending Station et Mogl Apieul
4 k=t France tural Technical Extending Station et Mogel Agriel
: s France tural Technical Extending Station et Mogl Apieul
¢ VK503 France tural Technical Extending Station et Mogel Agriel
! > NKR Nei Mongol tural Technical Extending Station et Mogol Agrieul
s 4 Xk Xinjiang mation Science Academy of )b;lilrin?iﬁgAgﬁcuhme freck-
’ 6 XK Xinjiang mation Science Academy of )S(?;;erigAgﬁC”hure floce:
10 8  XKH3 Xinjiang mation Science Academy of )?if;ﬁgAgicuhme flece
11 Al5 France Duolun Seed Service Station
12 Al5 Restoring line France Limagrain Limagrain Seed Group France
13 AlS Male sterile line France Limagrain Limagrain Seed Group France

2 AFLP

Table 2 Primers of EcoRI and Msel used in AFLP analysis

EcoRI
EcoRI preselective primer

5'-GACTGCGTACCAATTCA-3'

Msel
Msel preselective primer

5'-GATGAGTCCTGAGTAAC-3’

EcoRI

EcoRT  Selecti EcoRI-ACC EcoRI-ACT EcoRI-ACA EcoRI-AGG
o clective EcoRI-AGC EcoRI-ACG EcoRI-AAG EcoRI-AAC
pnmers
Msel
Msel  Selecti Msel-CAA Msel-CAC Msel-CAG Msel-CAT
sel welechve Msel-CTA Msel-CTC Msel-CTG Msel-CTT

primers

2.1 AFLP
1.8 x 10” base pairs
1+3 17 E
M A Al15 R  Al5 DNA
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17 A R 1125 144
66 DNA 50 ~
70 100 bp ~ 500 bp 12.8% 3 AFLP
A R A5
E-AAC/M-CTC A 440 bp 190 bp 160 bp 3
R 380 bp 350 bp 225 bp 180 bp 4 F1
7 1 E-ACG/M-CTG A 2 480 bp 265 bp
R 490 bp 220 bp 205 bp 125 bp 4 Fl
6 2 4 “ 7 “ 0
2.2 E-AAC/M-CTC  E-ACG/M-CTG AFLP
E-AAC/M-CTC  E-ACG/M-CTG  AlS 10
AFLP E-AAC/M-CTC 13
AlS DK-118 F128 2
4 6 5 1
AlS E-ACG/M-CTG 6
2 8 AlS A R
E-ACG/M-CTG AISA R
AlS AlS
3 17 AlS5 AFLP

Table 3 AFLP of 17 primer combinations on parents of sunflower hybrid A15

%

Code Primer combinations No. of detectable bands ~ No. of polymorphic bands ~ Polymorphic percentage
1 E-AGC/M-CAC 70 17 24
2 E-AGC/M-CAG 65 11 17
3 E-AGC/M-CAT 64 12 19
4 E-AGC/M-CTA 68 5 7
5 E-AGC/M-CTG 72 7 10
6 E-AGC/M-CTT 75 3 4
7 E-ACC/M-CAC 67 14 21
8 E-ACC/M-CAT 69 1 1
9 E-ACC/M-CTA 68 10 15
10 E-ACC/M-CTG 58 2 3
11 E-ACC/M-CTT 64 13 20
12 E-AAC/M-CTC 71 7 10
13 E-AAC/M-CTG 68 5 7
14 E-AAC/M-CTT 63 8 13
15 E-AAC/M-CAC 75 13 17
16 E-AAC/M-CAG 58 6 10
17 E-ACG/M-CTG 50 10 20

Total 1125 144

Average 66.18 8.47 12.8
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E-AAC/M-CTC E-ACG/M-CTG AFLP
Table 4 Amplified bands of A lines R lines and Al5 with E-AAC/M-CTC and E-ACG/M-CTG

AFLP AFLP band

A

A line

AlS

R R line

E-AAC/M-CTC-440 bp
E-AAC/M-CTC-380 bp
E-AAC/M-CTC-350 bp
E-AAC/M-CTC-225 bp
E-AAC/M-CTC-190 bp
E-AAC/M-CTC-180 bp
E-AAC/M-CTC-160 bp
E-ACG/M-CTG-490 bp
E-ACG/M-CTG-480 bp
E-ACG/M-CTG-265 bp
E-ACG/M-CTG-220 bp
E-ACG/M-CTG-205 bp
E-ACG/M-CTG-125 bp

S O O = =, O = O = O O O =

1
1
1
1
1
1
1
1
1
1
1
1
1

—_ = OO = O kO = kO

5

E-AAC/M-CTC

Al5
Table 5 AFLP results in 11 sunflower hybrids with primer E-AAC/M-CTC

10

AFLP

Differential band 1 2 3 4 5 6 7 8 9 10 Al5 R A
E-AAC/M-CTC-440 bp 0 0 0 0 0 1 0 1 1 1 1 0 1
E-AAC/M-CTC-380 bp 0 1 1 1 1 1 1 1 1 1 1 1 0
E-AAC/M-CTC-350 bp 1 1 1 1 1 1 1 1 1 1 1 1 0
E-AAC/M-CTC-225 bp 1 1 1 1 1 1 1 1 1 1 1 1 0
E-AAC/M-CTC-190 bp 1 1 1 0 1 0 1 1 1 1 1 0 1
E-AAC/M-CTC-180 bp 1 1 0 0 1 0 1 0 0 1 1 1 0
E-AAC/M-CTC-160 bp 1 1 0 0 1 0 1 0 0 0 1 0 1

6 E-ACG/M-CTG ~ Al5 10 AFLP
Table 6 AFLP results in 11 sunflower hybrids with primer E-ACG/M-CTG

Differential band 1 2 3 4 5 6 7 8 9 10 Al5 R A
E-ACG/M-CTG-490 bp 0 0 0 1 1 0 1 1 1 1 1 0 1
E-ACG/M-CTG-480 bp 0 0 1 0 0 1 0 1 0 1 1 1 0
E-ACG/M-CTG-265 bp 1 1 1 0 1 1 1 1 0 1 1 1 0
E-ACG/M-CTG-220 bp 1 1 0 0 1 1 1 0 1 1 1 1 0
E-ACG/M-CTG-205 bp 0 1 0 1 1 0 1 1 1 1 1 0 1
E-ACG/M-CTG-125 bp 1 0 1 0 1 1 1 1 1 1 1 1 0

2.3 E-ACG/M-CTG AlS5
50 AlS E-ACG/M-CTG AFLP
6 3 50
AlS 50 1999
AlS 99 % 600 GB/
T3543-1995 98 % 100



Fig.1 AFLP fingerprint of 13 sunflower varieties using

primer pair E-AAC/M-CTC

M DNA Ladder 1~11 R and A
see table 1

sunflower sample number
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Fig.2 AFLP fingerprint of 13 sunflower varieties using

primer pair E-ACG/M-CTG

M DNA Ladder 1~11 R and A
see table 1

sunflower sample number

F1

1996



450

1991
20

80
RAPD SSR AFLP
al 1995

Smith and Register 1998

RFLP

and Register 1998 RAPD

RAPD
RAPD Smith and Register
1998 RAPD SCAR
RAPD Paran and Michelmore 1993
RAPD
SSR SSR
SSR
Smith and Register 1998
AFLP
1996  Hongtrakul 1997 6
15.5% 17
12.8% Hongtrakul
AFLP
AFLP Al5
AFLP
DNA PCR

DNA

RFLP
Vos et al 1995
Weber and Helentjaris 1989 Williams et al 1990 Powell et

Smith *

b EEGI 284 KoM 4

1
P}
PN
EHA
s
i
e
sl ban i
A
Y { ] .Y
A :-n 4 &l I 8
ten e ppe g 10"
Y
3 E-ACG/M-CTG
AlS AFLP

Fig.3 AFLP profile of parents and A15

by primer pair E-ACG/M-CTG
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