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Figures and Tables
Table 1: Characteristic list of the P1414723x'Dul’ RI population and genotyping data.

Overall genotyping data

No. of Rl lines 99
No. of markers 705
P1414723 genotypes (A) 43.3%
Dulce genotypes (B) 44.4%
Hetrozygote (H) 5.3%

Table 2: Markers used to construct the P1414723 X 'Dulce’ linkage map.

Number of = Number of fruit

Type of markers total related ESTs
SSR 386 96
SNP for general genes 48 44
SNP for sugar metabolism genes 27 27
SNP for carotenoids metabolism genes 9 9
SNP for organig acids metabolism genes 32 32
total SNPs 116 112
AFLP 200

monogenic character 3 2



Table 3: Significant sugars and TSS QTLs identified by interval mapping and

permutation analysis

QTL  trait Year Linkage QTL  position max. max. max. max.

name® of trial Group Length (M) LoD? A® Hf BY
(cM)°

suc2-1 Sucrose 2006 LG2 0.00 17 3.01 12.85 15.81 18.78
suc2-2 Sucrose 2006 LG2 342 35-39 3.39 1293 15.96 19.31
suc2-3 Sucrose 2006 LG2 3.61 44-48 3.70 12.41 15.81 19.29
suc3-1 Sucrose 2006 LG3 3477 87-91 229 13.18 15.60 18.07
suc3-1 Sucrose 2007 LG3 3.48 87-91 289 8.05 10.66 13.29
sucb-1 Sucrose 2006 LG5 827" 11-20 273 13.28 15.76 1851
suc8-1 Sucrose 2006 LG8 16.55 93-110 3.71 12.62 15.52 18.84
TSS2-1 TSS Mean* LG2 12.87 9.-22 337 7.04 7.47 791
TSS2-2 TSS Mean* LG2 1356 33-46 548 6.99 745 8.01
TSS5-1 TSS Mean* LG5 237 15-17 3.10 6.99 7.42 7.85
glud-1  Glucose 2006 LG4-2 561 19-25 355 18.73 17.40 16.15

QTL at the same loci are colored with the same color.

%QTL are named by the abbreviation of the trait followed by the linkage group
number and a QTL number.

QTL length in centimorgan.
“Position of the QTL in cM according to the indicated linkage group.
IMaximum LOD score for each QTL.

*Maximum score in trait measurement values for P1414723 (A) alleles for each
QTL.

"Maximum score in trait measurement values for heterozygote (H) genotypes for
each QTL.

9Maximum score in trait measurement values for 'Dulce’ (B) alleles for each
QTL.

"/ariance is the proportion of phenotypic variance explained by the QTL.
'Maximum % of explanation for each QTL.

JAdditive effect is positive when P1414723 alleles increased the trait score and
negative when 'Dulce’ alleles increased the trait score.

ariance’

\%

%
Expl.i

13.40
17.00
19.70
11.30
12.90
12.90
18.30
14.50
26.00
14.30
15.80
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Table 4: List of the 42 sugar
metabolism genes
studied and their
ESTs and GB
numbers and
homologues gene
with the highest

ICuGl Identities
similarity.
Short form Contig ID Highest Similarity %

Acid a-galactosidase 1 AAG1 MU20940 DQ320569 (C.sativus) 99%
Acid Ba-galactosidase 2 AAG2 MU39965 DQ61277 (C. sativus) 99%
Neutral Bo-galactosidase 1 NAG1 MU19788 DQ157703 (C. sativus) 98%
Neutral B2 a—galactosidase 2 NAG2 MU20967 DQ395330 (C. sativus) 97%
Neutral B2 a—galactosidase 3 NAG3 MU25876 AMA486420 (V. vinifera) 64%
Acid invertase 1 AIN1 MU29718 BAF35859 (P. pyrifolia) 66%
Acid invertase 2 AIN2 MU22596 AAM77272 (L. siceraria) 91%
Neutral invertase 1 NIN1 MU37708 ABE94613 (M. truncatula) 92%
Neutral invertase 2 NIN2 MU39366, MU36622 CAA76145 (D. carota) 90%
Neutral invertase 3 NIN3 MU26813 AJ717412 (L. japonicus) 95%
Neutral invertase 4 NIN4 MU34040 - -

Cell wall invertase 1 CiIN1 MuU38023 AJ422053 (B. vulgaris) 62%
Cell wall invertase 2 CIN2 MU22732 NP_566464 (A. thaliana) 73%
Cell wall invertase 3 CIN3 MU25060 CAA72009 (C. intybus) 64%
Cell wall invertase 4 CIN4 MuU39183 CAA49162 (D. carota) 74%
Invertase inhibitorl INH1 MU27430 EEE73629 (P.trichocarpa) 53%
Invertase inhibitor2 INH2 MU26915 CANG65563 (V. vinifera) 50%
Invertase inhibitor3 INH3 MuU38842 CA063467 (V. vinifera) 44%
Galactokinase GK MU27658 NP187310 (A. thaliana) 80%
Hexokinase 1 HK1 MU29719 AF196966 (C. sinensis) 86%
Hexokinase 2 HK2 MU20377 AF196966 (C. sinensis) 81%
Hexokinase 3 HK3 MuU31349 NP_195497 (A. thaliana) 72%
Fructokinase 1 FK1 MU38705 AY323226 (L. esculentum) 87%
Fructokinase 2 FK2 MuU38221 AY063037 (A. thaliana) 79%
Fructokinase 3 FK3 MuU22877 CANG67659 (V. vinifera) 77%



Phosphoglucomutase (plast)
Phosphoglucomutase (cyt)
Phosphoglucose isomerase (plast)
Phosphoglucose isomerase (cyt)
UDPglc/gal pyrophosphorylase
Gal-1-P uridyltransferase

UDPglc pyrophosphorylase
UDPglc epimerase 1

UDPglc epimerase 2

UDPglc epimerase 3

Sucrose synthase 1

Sucrose synthase 2

Sucrose synthase 3

Sucrose-P synthase 1

Sucrose-P synthase 2

Sucrose-P phosphatase 1

Sucrose-P phosphatase 2

PGMpl
PGMcyt
PGipl
PGlcyt
uGGpP
ur
uGp
UGE1
UGE2
UGE3
SuUs1
sus2
SuUs3
SPS1
SPS2
SPP1

SPP2

MU25093
MU38663, MU20523
MU20366
MU34369, MU21790
MuU21747
MU38255
MU28105
MuU28070
MU21802
MU22903
MuU21164
MU30867, MU31178
MU31768
MU23155
MU23952
MU23296

MU24626

AJ250770 (P. sativum)
AJ250769 (P. sativum)
AK227111 (A. thaliana)
AY093962 (A. thaliana)
AB178642 (P. sativum)
CAN81898 (V. vinifera)

AF435969 (A. fruticosa)

AJ005082 (C.tetragonoloba)

CANG63477 (V. vinifera)
NP_172738 (A. thaliana)
AB018561 (C. lanatus)
CAN64012 (V. vinifera)
CANG68704 (V. vinifera)
AB005023 (C. unshiu)
CAN78805 (V. vinifera)
AAS79795 (A. chinensis)

CAN77297 (V. vinifera)

88%
92%
89%
92%
78%
70%
86%
91%
89%
88%
96%
53%
88%
79%
71%
85%

67%




Fig. 1 Polymorphism of the P1414723x'Dul' RI population and the parents in
different characters. i) P1414723. ii) "Dulce'". iii) Ovary size and shape. iv)
Young fruit rind green color intensity, stripes and sutures. v) Field Growth rate.
vi) Powdery mildew resistance. vii) Flesh color of ripe fruit. viii) Ripe fruit size,
shape and rind color.



Fig. 2 Genetic map of the P1414723 X 'Dulce’ RIL population. Linkage groups
are according to Perin et al. 2002. Centimorgan distances are at the left side and
marker names are at the right side of the linkage group. Markers for sugar
metabolism genes are in blue. QTLs are represented by lines and were calculated

for means of fruit traits during 3 growing seasons with LOD>3.0: (-) width, (-)

weight, () length, (-) softness, (=) sutures, () stripes, (-) flesh color, (=) net

density, (-) net cover, (-) TSS and (-) for sucrose content at first growing season.
Rectangles at the left of the linkage groups indicate BACs that include the

mapped markers linked with lines.
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Fig. 3: Sucrose levels vs. add up of ‘Dulce’ genotype at the six sucrose QTLSs.
The RI lines were scored for the number of 'Dulce’ genotype at the sucrose QTLS.
Sucrose levels were analyzed according to this score. Points represent means
with standard error, significant differences were examined by Tukey HSD.
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Figure 5: Developmental expression profiles of genes of sugar metabolism in
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