PARENTAGE ANALYSIS OF SEEDLESS GRAPEVINE GENOTYPES
WITH LIKELIHOOD BASED ASSIGNMENT APPROACHES
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Table 1. The characters of microsatellite markers.
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Table 2. The parameters used in simulation with the CERVUS program and the values used in
simulations for 23 grapevine genotype.

parameters
Value used
7 Number of candidate mother
1 Proportion of candidate mothers
sampled
4 Number of candidate males
1 Proportion of candidate males
sampled
0.854 Proportion of loci typed \
0.01 Rate of typing error
80% Relaxed confidence level
95% Strict confidence level

N

Fig. 1. Illustration of Microsatellite alleles in denature polyacrillamide gel and silver staining
for VVMDS locus. The first column is size marker the weight of each band was
showed in front of it.
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Table 3. The information of 14 SSR locus for 23 grapevine genotypes.

(He) Effective allele  Allele number .

(PIC) (Ho) Heterozigosity expected e % »
Polymorphlc Heterozigosity 3 %
information bserved <) g 2

content © = 2

=
©O) P) ©O) (09] Offspring Parents ©O) ® (©O (P)
0.7 0.75 1 0.64 0.78 0.81 3.37 3.95 6 6 VVMD5 1
0.68 0.77 0.5 0.46 0.76 0.84 3.13 2.46 4 5 VVMD7 2
0.66 0.77 0.67 0.82 0.74 0.84 2.96 435 5 7 VVMD14 3
0.56 0.55 1 0.55 0.65 0.65 2.25 2.24 3 3 VVMD24 4
0.75 0.64 0.83 0.64 0.82 0.73 4.03 2.8 5 5 VVMD25 5
0.73 0.75 1 1 0:79 0.82 3.64 4.03 5 6 VVMD27 6
0.71 0.69 0.75 091 0.79 0.77 3.47 3.22 5 5 VVMD36 7
0.79 0.85 1 0.82 0.85 0.91 4.78 6.62 7 9 VVS2 8
0.31 0.45 0.33 0.64 0.39 0.52 1.44 1.82 2 4 VVS4 9
0.49 0.61 0.5 0.64 0.58 0.68 1.95 2.55 3 6 VMC4G6 10
0.69 0.77 0.83 1 0.76 0.83 3.23 426 6 7 VMC4H6 11
0.77 0.70 0.67 091 0.84 0.87 441 3.36 5 5 VMC4A1 12
0.82 0.84 0.75 1 0.88 0.89 5.65 6.1 9 10 ViZAG64 13
0.52 0.73 0.83 0.82 0.63 0.64 2.07 3.66 3 4 VrZAG21 14
0.66 0.7 0.76 0.77 0.73 0.76 29 338 5 5.86 Mean
()
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Table 4 . The similarity matrix based on Dice similarity coefficient.

> - -3 e 3 % s 2w Box g8 2 & &
= 2 g 3 2 &2 5 z F 2 ZFZ G2 2 g2 2 7 2 g 2 F
S R g = W g g2 e 3 = o 5§ 3
5 & & & g o 2 5, 5 s =
) 5 ) =3 o e = g =R = -

- - N' .

1.00 ‘Rajabi” ¢ )

1.00 0.19 ‘Ghezel’ ° ‘

‘Sultana’ !
1.00 0.33 0.19

1.00 041 0.28 0.20 R84

100 059  0.64 0.36 0.07 K67

1.00 062 074 050 0.43 0.28 R80

1.00 015 022 007 041 0.21 0.33 B98

100 021 059 044 057 055 0.34 020 “Askari’ ’ ‘

1.00 041 048 029 /029 0.14 040 0.47 0.39 121

100 060 028 021 029 050 041 040 0.47 0.13 S54

1.00 057 057 044 022 031 069 030 057 0.36 0.00 “Yaghuti’’
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Table 5. The results of parentage analysis with true data.

Paternity analysis

Parent pair analysis

Maternity analysis

Assignments

Assignment %

Assignments  Assignment % Assignments Assignment
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& 2 & g 8 3 & 3 & B & 8
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Table 6. The results of paternity analysis.

Offspring Candidate father ID Pair LOD
D Loci First non- Pair loci score Pair Pair
typed exclusion mismatching top confidence
probability LOD
‘Askari’
R84 14 4.53E-03 , ‘ 0 1.96 1.96 95% *
‘Sultana’ )
K67 14 5.71E-03 ) ‘ 1 1.51 0 95%™
‘Red-Sultana’ )
K67 14 5.71E-03 ) ‘ 1 1.51 0 95%™
‘Askari’
R80 14 6.88E-04 ) ‘ 2 1.71 1.71 95% *
‘Sultana’
B98 14 1.63E-04 ) ‘ 4 -3.61 0 95%™
‘Red-Sultana’
B98 14 1.63E-04 ; ‘ 4 -3.61 0 95%™
“Yaghuti’
121 14 2.49E-03 ) ‘ 2 -0.03 -0.03 95% *
“Yaghuti’
S54 14 1.56E-02 ) . 2 0.42 0.42 95% *
“Yaghuti’
S55 14 9.94E-03 ' ‘ 2 0.54 0.54 95% *
“Yaghuti’
S40 14 1.36E-03 , . 2 3.21 3.21 95% *
“Yaghuti’
K93 14 3.04E-03 ' ‘ 1 0.5 0.5 95% *
“Yaghuti’
173 14 1.04E-04 , ‘ 6 -2.42 -0.24 95% *
‘Sultana’ .
L125 14 1.51E-03 ) ‘ 2 0.28 0 95%™
‘Red-Sultana’
L125 14 1.51E-03 , ‘ 2 0.28 0 95%™
‘Askari’
Al119 14 9.00E-04 ) ‘ 4 -2.17 -2.17 95% *
Non significant :ns Significant
S0 Ssa CERVUS
LOD
( LOD
Half sib -
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Table 7. Comparison between triple method of analysis for maternity, paternity and parent
pair within LOD score.

parent pair paternity maternity
- — an —_— on —_ on
S o <~ f=] [ f=] S o [=)
5 8§ 5z & Be ¢ & %2 Bz & s
S S g5 - £ S A -
Alibaba ‘Askari’ ‘Askari’ ‘Alibaba’
-3.79 ¢ 247 Rg4 ) « 1.96 Rg4 , =375 Rgy
‘Alibaba’ ‘Sultana’ “Sultana’
Alibaba , i ‘ “Alibaba’
1.75 ’ 0.08 Ke7 , 1.51 K7 ) . 1.75 K7
'Red-
‘Alibaba’ Sultana’ ‘Red- . -
) ‘ ‘ - Sultana’ Alhaghi
1.75 K67 1.51 K67 ’ ‘ -0.01 Rgo
0.08 ‘
¢ ) ‘Sultana’
'Muscat‘ 0.0 ‘ _ ‘Askari’ " ‘Tabarze’ -
-0.01 ' 335 Rgo ) ‘ 71 Rgo ) ‘ 0.013 Bog
‘Red- . )
“Muscat’ ) Sultana’ ) ‘Sultana’ . Ghezel )
0015 ©oags  Re S VI 0011 1
‘Rajabi’ T i & B SuIIt{;i;’ - B At 1.26 S
v 0.019 ¢ ©0.02 % ‘ 3.61 % o 3
L R “Yaghuti’ R ‘Yaghuti’ B ‘Alibaba’
‘Rajabi
, j ) 0.013 ; . 513 I, ; ‘ 0.;)0 L ; . 0.33 Sss
‘Alibaba’ \,('aghu‘fl - “Yaghuti’ A,lhaglln
) ‘ -2.97 Ss4 , ‘ 0.42 Ss4 -4.33 S4o
5.26
“Alibaba’ Yaghuti “Yaghuti’ e
) ‘ 0.33 -5.1 Sss ' ‘ 0.54 Sss dizmary’ .84 Ko
A:lhagl‘n \,{'aghufl “Yaghuti’ N
-4.33 -1.6 S40 , ‘ 3.21 S40 Rajabi -9 I
‘Dizmary’ ¢ . . .
) ‘ Sultana _ Askari EIT
-0.84 | 159 Kn : .05 Kos Rajabi” 1] Lis
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Table 7 continued

‘Red-
‘Dizmary’ Sultana’ )
; ry -0.84 ‘
7.29
’ ‘ ‘Yaghuti’ -
‘Rajabi’ -9 ’ ¢ 0.21
‘Sultana’
011 " 54
‘Rajabi’ )
‘Red-
) ‘ ) Sultana’
‘ 0.28
‘Rajabi’ 0.114
‘Alibaba’ - ‘Askari’ -
' ‘ 0.266 ' C217

L125

Lios

A119

“Yaghuti’
' ‘ 2.42
‘Sultana’
’ 0.28
‘Red-

Sultana’ 028

‘Askari’

)

2.17

I73

L125

L125

A119

‘Muscat’

-0.11

Al 19

Table 8. Results from comparison between three parentage methods for 4 superior genotypes.

Final result For parent pair

Likelihood based assignment

Parent pair mother(M) father(F)
(F) x (M) M) (F) M) (F)
1 L) x (7 1] 1 l) ’ 13 ’ 13 1 13 1] ng
(¢ ‘ ‘Rajabi’ ‘Yaghuti’ ‘Tabarze’ C Y
(‘Sultana’ or ‘Red-'S’.)x(‘Rajabi’ ‘Sultana’
or ‘Tabarze’) (Red-5.)
-0.197 -0.229 -0.13 -3.61 LOD
(' ¢ ! ‘) X (' ‘) ’ £ ’ 3 ’ 3 ’ ‘ I
( “Ghezl’ or ‘Rajabi’)x(‘Yaghuti’) ‘Rajabi’ “Yaghuti’  ‘Ghezel’ “Yaghuti’ .
-0.135 -5.33 -0.115 -0.034 LOD
(’ ‘) X (’ ‘) ’ ‘ ’ ‘ ’ ) ’ ‘ S
(‘Alibaba‘)x(“Yaghuti’) ‘Alibaba’  ‘Yaghuti’  ‘Alhaghi’ “Yaghuti’ *
2.97 -5.26 -1.26 0.42 LOD
Coxe ) e
‘Alhaghi‘)x(‘Yaghuti’ ¢ P i’ S
( aghi’)x(“Yaghuti’) Alhaghi Yaghuti” Alhaghi’ “Yaghuti’ 40
4.33 -1.6 -4.33 3.21 LOD
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R TE L= T

‘Red- Sultana’
“Ghezel' *J ;5
St
“Yaghuti’
Uy A
*Alihaba’

Fig. 2. The results of parentage analysis for 4 father, 7 mother parents and 12 superior
progenies. Bold flash showes categorical results and dot flash showes fractional results.
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