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Abstract

Cucumber (Cucumis sativus L.) is an important annual crop belonging to the Cucubit family. China is the
widest area of growing cucumber and the highest total yield in the world. The quality trait is one of the
important characteristics. In order to accelerate the application of our Non-bitterness cucumber breeding and
use the yellow leaf mutantion as a useful marker to identify purity of F; hybrids, we plan to further our study
of the genetic mechanism of forlige bitterness trait and yellow leaf mutantion, get the molecular markers
linkage to bi gene and yellow leaf mutantion with AFLP technique. In our study, the Homozogous gynocious
line 9110GT and Common floral sex selfed line 03828 were used as parental materials for further study on
genetic analysis and molecular markers in cucumber. The main results were as follows:

By tasting the leave fruits of Fy, F,, BC|P; and BC,P,, the progeny segregation frequency of Bi and bi fit
a ratio of 3:1, the backcross segregation frequency fit a ratio 1:1, the bi gene is independence inheritance ,the
fruits were also bitter when the gene Bi and bi was heterozygous,.

By observing the phenotype of Fy, F,, BC,P;and BC,P,, the result concluded the yellow leaf mutant is
controlled by one pair of recessive gene, and green color is incomplete dorminace to yellow color.

By investigating the parents, F;, F,, BC,P; and BC,P,, loosen linkage was found between V-1 and bi,
while no linkage was detected between v-1, bi with F, u, D, Tu respectively.

Amplied fragment length polymorphism(AFLP) technique with 256 primer combinations were employed
to find the polymorphisms between bitterness DNA pool and nonbitterness DNA pool, and in Non-bitterness
DNA pool a 150 bp specific fragment was amplified in the primer combination of TG+GCT. This marker was
testified with individual DNA of the F, population and the band could only be amplified in the Non-bitterness
plants. Linkage analysis using the software of JoinMap 3.0 indicated its genetic distance to the Non-bitterness
loci was 6.43 c¢M, and this AFLP marker was designed as TG/GCT)so. This band was collected and sequenced
to synthesize a sequence-characterized amplified region (SCAR) primer. The primer was used to amplify the
individual DNAs of the F, population and obtained a specific band of 87bp in the Non-bitterness plants,
indicating a successful conversion of a SCAR (Sequence Characterized Amplified Region) marker from
AFLP one. The SCAR marker was designed as SCg7, and has been practically useful to the marker-assisted
selection in our cucumber breeding program. With 148 RIL individuals has been used for identifying two
markers, predicted precision were 95.95% and 93.24%.

Based on BSA method, AFLP technique was employed to identify marker linked to cucumber yellow
leaf mutation . E;sMg, 120 marker correlated to the V-1 locus was detected. The AFLP marker was designed as
TG/CTT1;0.With 148 RIL individuals has been used for identifying the marker, the marker was testified in 90
individuals which have V-1 locus, predicted precision were 99.3%.The mutant is a useful marker to identify

purity of Fy hybrids.

Key word: Cucumber (Cucumis sativus L.), Forlige bitterness, Yellow leaf mutation, Genetic analysis,

Molecular marker
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3
7 2
1~2
F>
2
X F>
2
2
X
R SE (2000) BCy(
) R=(b+c)/n SE= R(-R)/n b ¢ A-bb aaB- BC,
Pl PZ
Fy F>
3:1 : : 1:2:1 P,
1:1 P,
1:1( 1)
1 F, BC, F;
Table 1 The separate ratios of bitternessin parents,F,BC, and F, generation
X? X005
Progeny Bitterness Bitterness No Total Theoretical Significance
in foliage In foliage bitter plants ratio
and fruits
P, 12 12
Parents
P, 12 12
Fi PixP, 12 12
F, P xP, 64 33 43 140 1:2:1 1.028 5.991
No
significance
BC, (P xP,)xP, 39 45 84 1:1 0.428 3.841
No
significance
(P xP,)xP; 37 44 81 1:1 0.604 3.841
No
significance
Fy Fy
( 3 4 111 F
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3

Fy

Pi( )P2( )F( )
Fig.3 Leaf color of parentsand F; hybrid progeny, Mutant parent(L eft),Normal parent(Right),F;(Middle)

Fig.4 Leaf color of F, plants

Table 2 Separation proportion of hybrid of mutant plant and normal plant

X? X005
Progeny Yellow Intermidiate Green  Total Theoretical Significance
plants ratio
P, 12 12
Parents
P, 12 12
F, P.xP, 12 12
F, P xP, 40 92 54 186 1:2:1 2.130 5.991
No
significance
BC, (P xP,) 49 40 89 1:1 0.910 3.841
xPy No
significance
(P xP3) 43 53 96 1:1 1.042 3.841
xP, No
significance
F) (D) (W (Tw)
F, 3:1 1:1(
3) bi v-1
F D u Tu ( 4 5) bi  v-1 R
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31.7% SE  0.051
3 F, BC;
Table 3 Separation proportion of each single genein F, plantsand BC, plants
BC, P,
A- aa X? X%.0
5
Ff 44 40 84 1:1 0.540 3.841
Uu 84 84
Tutu 84 84
Dd 84 34
F2 2 2
A- aa X X%0.05
Ff 108 31 139 3:1 0.540 3.841
Uu 79 28 107 3:1 0.038 3.841
Tutu 78 29 107 3:1 0.126 3.841
Dd 86 33 119 3:1 0.236 3.841
BC,P, s s
A- 2 X X%0.05
Ff 84 84
Uu 47 37 84 1:1 0.190 3.841
Tutu 43 41 84 1:1 0.047 3.841
Dd 39 45 84 1:1 0.429 3.841
4 F>
Table 4 Separation proportion of two pairs of genein F,plants
F» X? X*0.05
Total Theoretical Significance
A-B-  A-bb aa-B-  aabb  Plants ratio
BibiFf 78 21 34 6 139 9:3:3:1 4.231 L 7.815
No significance
BibiDd 63 25 19 10 17 9:3:3:1 1929 - 7815
No significance
BibiTutu 58 22 20 8 108 9:3:3:1 0.510 Lo 7.815
No significance
BibiVivl 85 13 19 22 139 9:3:3:11 28.948 Lo 7.815
significance
VIVIFf 78 25 31 2 136 9:3:3:1 6.196 - 7815
No significance
VIviDd 66 26 14 9 115 9:3:3:1 4.049 L 7.815
No significance
VIviUu 66 29 16 8 119 9:3:3:1 3.846 L 7.815
No significance
VIviTutu 62 24 16 5 107 9:3:3:1 2.077 7.815

No significance

17



5 BC,
Table 5 Separation proportion of two pairs of genein BC, plants

BC, X2 X0.05

Total Theoretical Significance
A-B- A-bb aa-B- aabb plants ratio

BibiFf 40 46 86 1:1:1:1 0.419 No 7.815
significance

BibiDd 13 24 15 26 78 1:1:1:1 6.409 No 7.815
significance

BibiUu 15 16 15 20 67 1:1:1:1 1.030 7.815
No significance

BibiTutu 19 15 25 15 77 1:1:1:1 3.598 7.815
No significance

BibiV1vl 23 15 1 33 82 1111 13.805 7.815

significance

VIVIFf 39 50 89 1:1 1.360 3.841
No significance

ViviDd 13 22 15 28 78 1:1:1:1 7.231 7.815
No significance

VivlUu 13 15 15 18 61 1:1:1:1 0.836 7.815
No significance

ViviTutu 20 13 23 15 71 1:1:1:1 3.550 7.815

No significance

2.6
1
' (F) (D) (u) (Tu)
F, BC,
Bi bi F, 3:1
1:1 bi Bibi
F, F,
1:1 F 1:1 F,
1:2:1
2
bi F D u Tu v-1 F D u Tu
9:3:3:1 1:1:1:1
3
bi v-1
R 31.7% SE 0.051 eM( )(1%=0.01cM)
31.7cM
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bi

bi
bi
bi
AFLP bi SCAR
bi AFLP
3.1
8 148
1(Py) 9110GT bibibtbt
2(Py) 03828 BiBibtbt
3.1.1 DNA (CTAB )
1 2.0ml
2 600 ul CTAB 3 min
3 65 lh
4 600 pl (24:1) 10 min
5 13000 rpm 10 min
6 380 ul 600 pl 1.5 ml
7 13000 rpm 10 min
8 1 ml 75% DNA 5~10 min 7500 rpm 5 min
9 100 pl 0.1 x TE( 0.43 pl 10 mg/ml RNaseA) 37 lh
10 2 ul DNA 1.0 % DNA
11 DNA 50 ng/ul 2ul 0.2 ml PCR DNA
12 DNA -20
3.1.2 AFLP
AFLP Msel  EcoRI
DNA -- 20ul( 6 7 9 37
10h - DNA AFLP

19



bi

94 3min 94 30sec 56 30sec 72 1min 29timesto2 72 7 min
END 40
94 Smin 94 30sec 65 30sec -0.7 /cyc 72 1min 12 times

t02;94 30sec 56 30sec 72 Imin+ls/cyc 25timesto6 72 Smin END

6 AFLP
Table6 thereaction system of digection and ligation

DNA 50ng/ul 2.00ul
EcoRI 20U/pl 0.12pl Biolabs
Msel 10U/pl 0.24pl Biolabs

EcoRIadapter Spmol/ul 0.40pl

Mseladapter 50pmol/pl  0.40ul
ATP 10mM 0.40pl Promega
NEB uffer2 10x 2.00ul Biolabs
BSA 100x 0.10ul Biolabs
T, DNA ligase 2.5U0 0.40pl TaKaRa
MilliQ H,O 13.44ul

Msel adapter  EcoR I adapter 8

7

Table7 thereaction system of preamplification

5.0ul
Ego 50ng/pl 0.6ul
My 50ng/pl 0.6ul
dNTP 2mMEach 2.0ul TOYOBO
PCR buffer 10x 2.0ul Promega
Mgcl, 25mM 1.2ul Promega
Taq polymerase 5U/ul 0.1ul Promega
MilliQ H,O 9.5ul
Eoo Moo 8
8

Table8 Sequences of adaptersand primersused in preamplication

ADEtop 5-CTC GTAGACTGC GTACC-3  Ey 5-GAC TGC GTA CCAATT C-3
ADEbottom 5-CTG ACG CAT GGT TAA-3 Moo 5-GAT GAG TCC TGA GTA A-3
ADMtop 5-GAC GAT GAG TCC TGA G-3

ADMbottom 5-TA CTC AGG ACT CAT-3

20



bi

9
Table9 the selective amplification system used for detection by silver dying

3.0ul
EcoR I pimer 50ng/ul 1.0ul
Mse I primer 50ng/ul 1.0ul
dNTP 2mMEach 2.0ul Sunbio
PCR buffer 10x 2.0ul Promega
Mecl, 25mM 1.0ul Promega
Taq polymerase 50/l 0.2l Promega
MilliQ H,O 9.8ul
6 ul 95 5 min
70 W
KANGRIDE
3.1.3
16 E E1l E12 E13 E14 E23 E24 E25 E26 E32 E33 E35 E36 E37
E38 E40 E41 16 M M47 M48 M49 M5S0 M59 M60 M61 Me62 M63
M64 M65 M66 M67 M68 M69 M70 256
BSA
F, 6 ( F;
)DNA F, 6 ( F
)DNA
AFLP DNA DNA
5
F,
148
3.1.4 AFLP
1
1.5ml  Eppendorf
100ul 24 h 95 (
PCR ) 30 min 5000 rpm 3 min 3ul PCR
-20
2
PCR PCR 2 95% -20

21



bi

12000rpm Smin
3
10ul
PMD18-T Vector 1 ul
Ligation buffer 5 ul
DNA 4 ul
16 1h
4
1 SolutionA  SolutionB
2 (50 u)+5 pul SolutionA +4 ul SolutionB +46 pl
3 1.5 ml 105 pl 5ul
DNA
4 42 90 s
5 3~5 min
6 500 ul LB 37 150 rpm lh
7 100 pg- ml'Amp 25pg- ml' IPTG  40pg- mlI'X-GAL LB
8 37 12~16 h
5
37 X-Gal/IPTG LB
LB 37 150 rpm
6 PCR
jmi PCR 4ul PCR
1.5% PCR Marker
7
3 330ul 1000p1 -20
3.1.4 SCAR
Primer Premier5.0 SCAR
SCAR-PCR Tm Tm
94 Smin 94 1 min I min 72 2min 30-35
72 7 min
SCAR F,

22



bi

3.2

3.2.1 DNA
DNA AFLP DNA
DNA
RNA
DNA
AFLP DNA CTAB DNA 1.0%
DNA DNA

RNA DNA ()

5 DNA
Fig. 5 Agarose gel electrophoresisresult of cucumber genomic DNA
AFLP DNA DNA
( )
7
“ " (smear)
100~600 bp
1.0% smear 100~600 bp
C 0
600bp
100bp

6 AFLP M: DNA Markerl
Fig.6 Pre-amplification results of AFLP system ; M: DNA Markerl
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bi

3.2.2
I Il AFLP I 5x10%~6x10° bp
I 1x10°~5x10% bp
P, P, 256 ( 7
8)
243 256
96 37.5%

P, P,

7 (M 48+E:L'I._E38) Pi: P,:
Fig.7 screening primer swith parents, P, :Non-bitter ness parent; P, Bitter ness parent;

8 (MeotEnr E1s—Esz)  Pi: P,:
Fig.8 screening primerswith parents, P, :Non-bitter ness parent; P, Bitter ness parent;
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3.2.3

BSA F,
DNA
5
96
AFLP E2sMyo.1504

E25 5~ GAC TGC GTA CCAATT CTG-3’
F, 140 43

97 91 6
6.43cM

34 5 67
- =

M P P, 1 2
i,

DNA

F,

bi
bi
«c 9
M70: 5’- GAT GAG TCC TGA GTAA GCT-3’
40 3
JoinMap3.0
TG/GCT;s

8 9 10 11 1213 1415 1617 1819 20
- -

Py

11

20:

M:pBR322 DNA/Msp |

Fig. 9 Validation of E;s M4 in some F, plants
P, :Non-bitterness parent;P, Bitterness parent;1-10:Non-bitterness plants;11-20:Bitterness plants;, M:pBR322

DNA/Mspl marker

The arrow showing the specific band from Nonbitter ness plants.

3.2.4 TG/GCTis0

50 ul
3 min
DNA 1.5%

¢ 10

ddH,O
PCR

25

24 h 95

DNA

30 min 5000 rpm

150 bp



200bp

100bp
10
M: DNA Markerl
Fig.10 Amplification of target fragment derived from silver-stained gel
M: DNA Markerl
PCR
PCR 2 95% -20 12000rpm Smin
( 11)
M: DNA Markerl; 1 2: 150 bp
Fig.11 Purification of target fragment derived from agarose gel
M: DNA Markerl; 1 2: 150 bp fragment
3.2.5
PMDI18-T Vector 3 T Taq PCR
A “T-A ” (MCL)
PMD18-T Vector TOP10 Amp X-Gal
IPTG LB ( 12)



12
Fig.12 I dentification of recombinant plasmids with white/blue screening

3.2.6 PCR

PCR
150 bp (13

200bp

100bp

13 PCR
M: DNA Marker; 1 2: 150 bp
Fig.13 Identification of recombinant plasmids by PCR agarose gel electrophoresis

21bp( 14) 2 121bp DNA
Exs My Exs My DNA
E25M70 121 bp

GCTCATGAGTTCAAATGTTTGGGTCCAATAAGTTTTTTTTTATCACCAGAAGCAACGGTTTCT
CCTTGGTAAAAAAGTTTTTCATCTTCCAAGACAATTTGGATGCAAATCAAGTCCCAGA
14 TG/GCT s
Fig. 14 DNA sequence of the AFLP fragment TG/GCT 1
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bi

3.2.7 SCAR

Primer Premier 5.0 SCAR 1 67bp,
5’-ACGGTTTCTCCTTGGTAA-3’; 5-TCTGGGACTTGATTTGCA-3’
2 87bp

5-TTTTTTTATCACCAGAAG-3’; 5-TCTGGGACTTGATTTGCTA-3’

3.2.8 SCAR

F DNA
87bp ( 15)
AFLP SCAR SCs;
M PP, 1 23 4 56 7 89 10 11 12 13 14 15 16 17181920

90bp

15 SCAR SCq7 F2
Ps. ;P2 1 10. .11 20. ;M:pBR322 DNA/Msp |

Fig. 15 Validation of the some F, plants with the specific primer SCg;
P;: Nonbitter ness par ent; P,: Bitterness parent; 1-10: Nonbitter ness plants; 11-20: Bitter ness plants
M:pBR322 DNA/Mspl marker ; The arrow showing the specific band from Nonbitter ness plants.

3.2.9 bi
148 66 82 148
DNA bi AFLP TG/GCT,sy SCAR SCsy
TG/GCT;so 60 82 95.95%(
16) SCs; 56 82 93.24%
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M P, P,

16 ExMp
P,: P,: M:pBR322 DNA/Msp |
Fig. 16 Validation of Exs M»in RIL plants
P, :Non-bitterness parent; P, Bitterness parent; M:pBR322 DNA/Mspl marker ;The arrow showing the specific
band from Nonbitterness plants.

3.3
AFLP BSA 256
AFLP EcoRI-NN  Msel-NNN EcoRI-TG ~ Msel-GCT
150bp F,
JoinMap3.0 6.43cM
TG/GCT;sg SCAR
F, DNA 1 87bp
AFLP SCAR
SCsy 148 TG/GCT s 60
82 91% SCs; 56 82
84.8%



v-1

v-1
2001 9110G
v-1
AFLP v-1
v-1
4.1
DNA AFLP
4.2
4.2.1
BSA F, 6 DNA
DNA
5
v-1 F,
256 243 96
17 18

17 (Mep+E13—Ess), P1: Pa:
Fig.17 screening primerswith parents, P, : Mutant parent; P,:Normal parent;
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v-1

P, P,

18 (MsgtEir—FE4  MsgtEos—Eas) P
Fig.18 screening primerswith parents, P,: Mutant parent; P,:Normal parent

4.2.2
96 6
AFLP E2sMez-1205 V-1
C 9
E25 5°- GACTGC GTACCAATT CTG-3° M62: 5°- GAT GAG TCC TGA GTAA CTT-3’
F, 169 40 6
129 4 JoinMap3.0 V-1

6.29cM TG/CTTi20

3 45 6 7 8 9 10 1112 13 1415 1617 1819 20

M PiP; 1 2

'99*15?"""_"'! rt

- & il — i —
.

Bl 33 (SIasSERSass Ty

110bp
r-—--;-‘-—--—-—-—-——‘ e i -

19 TG/CTTyy Fa
P,: 1 10: 11 20: M:pBR322 DNA/M spl

P,z

Fig. 19 Validation of E-TG /M-CTT in some F, plants
P,: Mutant parent; P,:Normal parent; 1-10:Mutant plants; 11-20:Normal plants; M:pBR322DNA/M spl marker

The arrow showing the specific band from Normal plants

31



v-1

4.2.3 AFLP

148 91 DNA
TG/CTT 29 TG/CTTi 90 99.3%
20

G Y G G Y G G Y G Y G Y G G G Y G G G

20 ExMg,
G Y
Fig. 20 Validation of E;sMgin RIL plants
The arrow showing the specific band from Normal plants. G: Normal plants; Y: Mutant plants

4.3
AFLP BSA 256
AFLP EcoRI-NN  Msel-NNN EcoRI-TG ~ Msel-CTT
123bp F,
JoinMap3.0 6.29cM
TG/CTT) 23 148
91 V-1 90
99.3%
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5.1

1 P, P,
F, F,
3:1 : : 1:2:1 P,
1:1 P,
1:1 Bibi
bibi BiBi
Fy
bi Bibi
2 F, BC; bi
v-1 31.7cM b v-1 F D
u Tu (2005)
1998  Wehner bi
F 0.37 bi F
3 bi AFLP TG/GCT 50
AFLP
SCAR CAPS SNP
AFLP
AFLP TG/GCT;s0 SCAR SCyg;
SCAR
MgCl, PCR
SCAR bi SCAR
4 SCAR
SCAR
RFLP RAPD AFLP
20 bp PCR
AFLP SCAR
AFLP PCR
SCAR SCAR
5 AFLP AFLP 5

AFLP 3 5
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PCR

PCR
SCAR AFLP .AFLP
150-300bp DNA
PCR PCR AFLP
SCAR
AFLP TG/CTT2; SCAR
5.2
1 Bi bi F, 3:1
1:1 bi Bibi
2
3
bi v-1 F D u Tu
bi
v-1 31.7cM  bi v-1 F D
u Tu
4 AFLP bi
AFLP TG/GCT59 6.43cM SCAR SCs, 148
66 TG/GCT5¢ 60 82
95.95% SCs; 56 82 93.24%
5 AFLP TG/CTTz
6.29cM 148 91 V-1

90 99.3%
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X-gal

Amplified Fragment Length Polymorphism
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bulked segregant analysis

cleaved amplified polymorphic sequence
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doubled haploid

Disease index

ethlenediamine tetraacetic acid

expressed sequence tag

hypersensitive response

isoprophythio-B-D-glucuronidase -B-D-
molecular assisted selection

polyacrylamide gel electrophoresis

polymerase chain reaction

quantitative trait loci

randomly amplified polymerphic DNA DNA
restriction fragment length polymerphism

resistance gene analogs

revolution per minite

systemic acquired resistance

sequence characterized amplified region

single nucleotide polymorphism

single sequence repeaters

sequence tagged site

Three Endonuclease Amplified Fragment

Length Polymorphism

N, N, N', N'-tetra methyl ethylene diamine N,N,N',N'-
tris (hydroxymethyl) aminomethane

5-bromo-1-chloro-3-indolyl-D-galactoside 5- -1- 3 -D-
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2%CTAB

TriseHcl 100mM 1MTris*Hcel 100 ml
EDTA 20mM 0.5M EDTA 40 ml
NaCl 1.4M / 81.90 g
CTAB 2% / 20g
BME 0.4% / 4 ml
PVP 0.2% / 2g
H,O / / 1000 ml
1M TriseHcl
Tris 60.5¢
dd H,O 500 ml
PH 8.0
0.5M EDTA
EDTA*Na,*2H,0 186.12 g
dd H,O 800 ml
NaOH PH 8.0 20g
dd H,O 1000 ml
IxXTE
IM TriseHcl 10mM 10 mM
0.5M EDTA ImM 2 ml
dd H,O / 1000 ml
/ (24:1) : 500ml 20.8ml
10xTBE
TriseHcl 216 g
110 g
0.5M EDTA 80 ml
dd H,O 2000ml
6% PA
42042 ¢
3g
57¢g
10xTBE 100 ml
dd H,O 1000 ml

43



6xL oading buffer

49 ml
0.5M EDTA 1 ml
125 mg
125 mg
6xL oading buffer
0.125 ¢
20¢g
dd H,O 50 ml
RNase (10 mg/ml)
250l ddH,0 2250 pl ( 10 ) 25 mg RNase
15 min 0.5 ml -20
10% 20m1
2g ddH,0O 18 ml 0.5 ml
10 mg/ml 100 ml
g 100 m1 2.0 ml -20
3ml 10 ul 10 ul
3ml 300ul
LB 950 m1 10g 5g NaCl 10g
1 N NaOH pH 7.0 1L 50 ml
1.05 kg/cm® 15 min 4 1
EcoR 1 Spmol/L  Msel 50 pmol/L
1 OD/ 1 min
643.65ul  602.41ul  ddH,O 95 5 min
50 ng/ul

1 OD/ Imin 660 pl ddH,O
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AFLP
EcoR I:
Primer00: 5°’-GAC TGC GTA CCAATT C-3’
E ADAPTOR 1: 5°-CTC GTA GAC TGC GTA CC-3’
E ADAPTOR 2: 3’-CTG ACG CAT GG TTAA -5°

1 2 3

EOO+A EO1  EOO+AA E11  EOO+AAA  E31 E00+CAA E47  EO0+GAA  E63  EOO+TAA  E79
E00+C E02  EOO+AC E12  EOO+AAC  E32 EOO0+CAC E48  EO0+GAC  E64  EOO+TAC  E80
E00+G EO3  EOO+AG  E13  EOO+AAG  E33 E00+CAG E49  EO0+GAG E65  EOO+TAG  E81
E00+T EO4  EOO+AT  E14  EOO+AAT E34 EOO+CAT E50  EOO+GAT  E66  EOO+TAT  E82
EO0+CA  E15 EOO+ACA  E35 E00+CCA E51  EO0+GCA  E67  EOO+TCA  E83
E00+CC  E16  EOO+ACC  E36 E00+CCC E52  E00+GCC  E68  EOO+TCC  EB84
E00+CG  E17  EOO+ACG  E37 E00+CCG E53  E00+GCG  E69  EOO+TCG  EB85
E00+CT  E18 EOO+ACT E38 E00+CCT E54  EO00+GCT  E70  EOO+TCT  EB86
EO0+GA  E19  EOO+AGA  E39 E00+CGA ES5  EO0+GGA  E71  EOO+TGA  E87
E00+GC  E20  EOO+AGC  E40 E00+CGC E56  EO0+GGC  E72  EOO+TGC  EB88
E00+GG  E21  EOO+AGG  E41 E00+CGG E57  EO00+GGG  E73  EOO+TGG  E89
E00+GT  E22  EOO+AGT  E42 E00+CGT E58  EO00+GGT  E74  EOO+TGT  E90
EO0O+TA  E23  EOO+ATA  E43 EO00+CTA E59  EO0+GTA  E75  EOO+TTA  E91
E00+TC  E24  EOO+ATC E44 E00+CTC E60  EO0+GTC  E76  EOO+TTC  E92
E00+TG  E25  EOO+ATG  E45 E00+CTG E61  EO0+GTG  E77  EOO+TTG  E93
EOO+TT  E26  EOO+ATT  E46 EQO+CTT E62  EO0+GTT  E78  EOO+TTT  E94

Msel:
M ADAPTOR 1: 5°-GAC GAT GAG TCC TGA G-3°
M ADAPTOR 2: 5°-TA CTC AGG ACT CAT-3’

1 2 3

MOO+A  MO1  MOO+AA  M11  MOO+AAA  M31 MOO+CAA M47  MOO+GAA  M63  MOO+TAA  M79
MOO+C  MO2  MOO+AC  M12  MOO+AAC  M32 MOO+CAC M48  MOO+GAC  M64  MOO+TAC  M80
MOO+G ~ MO3  MOO+AG  M13  MOO+AAG  M33 MOO+CAG M49  MOO+GAG  M65  MOO+TAG  M81
MOO+T  MO4  MOO+AT  M14  MOO+AAT  M34 MOO+CAT M50  MOO+GAT  M66  MOO+TAT  M82
MOO+CA  M15  MOO+ACA M35 MOO+CCA M51  MOO+GCA  M67  MOO+TCA  M83
MOO+CC  M16  MOO+ACC  M36 MOO+CCC M52  MOO+GCC ~ M68  MOO+TCC  M84
MOO+CG ~ M17  MOO+ACG  M37 MOO+CCG M53  MOO+GCG ~ M69  MOO+TCG M85
MOO+CT  M18  MOO+ACT  M38 MOO+CCT M54  MOO+GCT ~ M70  MOO+TCT  M86
MOO+GA  M19  MOO+AGA  M39 MOO+CGA M55  MOO+GGA ~ M71  MOO+TGA  M87
MOO+GC  M20  MOO+AGC M40 MOO+CGC M56  MOO+GGC ~ M72  MOO+TGC  M88
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MOO+GG ~ M21  MOO+AGG M4l MOO+CGG M57  MOO+GGG ~ M73  MOO+TGG ~ M89
MOO+GT  M22  MOO+AGT  M42 MOO+CGT M58  MOO+GGT ~ M74  MOO+TGT ~ M90
MOO+TA  M23  MOO+ATA M43 MOO+CTA M59  MOO+GTA  M75  MOO+TTA M9l
MOO+TC  M24  MOO+ATC  M44 MOO+CTC M60  MOO+GTC ~ M76  MOO+TTC  M92
MOO+TG ~ M25  MOO+ATG  M45 MOO+CTG M61  MOO+GTG ~ M77  MOO+TTG  M93
MOO+TT  M26  MOO+ATT  M46 MOO+CTT M62  MOO+GTT M78  MOO+TTT  M94

AFLP Tag DNA polymerase
Promega Mse EcoR NEW ENGLAND BioLabs dNTP  TOYOBO
T4 DNA Ligase Agarose Gel DNA Purification Kit Ver 2.0 ~ PMD18-T Vector
pBR322 DNA/Msp Markers
Mixer Mill MM300 PCR MJ Research Inc.  PTC-100™
programmable Thermal Controller Bio Rad Power Pac 3000
Bio Rad Sequencing Cell BIO-RAD 192 BIO-RAD
MINI-SUB CELL GT UVP GDS-8000 Milli-Q
224 HERMLE 7323
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