
  

  Mediterranean Marine Science

   Vol 21, No 2 (2020)

   Vol 21, n2

  

 

  

  Development and potential application of new set
of Atlantic bluefin tuna EST-SSRs in the survival
success during farming cycle 

  IVANA RADONIĆ, ŽELJKA TRUMBIĆ, TANJA
ŠEGVIĆ- BUBIĆ, LEON GRUBIŠIĆ, IVONA MLADINEO
 

  doi: 10.12681/mms.19025 

 

  

  

   

To cite this article:
  
RADONIĆ, I., TRUMBIĆ, ŽELJKA, ŠEGVIĆ- BUBIĆ, T., GRUBIŠIĆ, L., & MLADINEO, I. (2020). Development and
potential application of new set of Atlantic bluefin tuna EST-SSRs in the survival success during farming cycle. 
Mediterranean Marine Science, 21(2), 298–307. https://doi.org/10.12681/mms.19025

Powered by TCPDF (www.tcpdf.org)

https://epublishing.ekt.gr  |  e-Publisher: EKT  |  Downloaded at: 05/08/2025 03:39:17



1Medit. Mar. Sci., suppl.data, 21/2, 2020, 1-15

Mediterranean Marine Science
Indexed in WoS (Web of Science, ISI Thomson) and SCOPUS
The journal is available on line at http://www.medit-mar-sc.net
DOI: http://dx.doi.org/10.12681/mms.19025 

Supplementary Data

Development and potential application of a new set of Atlantic bluefin tuna EST-SSRs  
in survival success during the farming cycle

Ivana RADONIĆ, Željka TRUMBIĆ, Tanja ŠEGVIĆ- BUBIĆ, Leon GRUBIŠIĆ and Ivona MLADINEO

Mediterranean Marine Science, 2020, 21 (2)

Fig. S1: Geographical location of the tuna facility in the Adriatic Sea (Croatia).

Fig. S2: Most common EST-SSR motifs found for the Atlantic bluefin tuna T. thynnus per each repeat category. Red bars represent 
motif counts in perfect repeats only, while light grey bars represent counts of specific motifs in perfect and compound formation 
combined.
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Fig. S3: Estimated population structure for the Atlantic bluefin T. thynnus sampled during two consecutive farming cycles at the 
tuna facility in the Adriatic Sea. a) Bar-plot showing the results of STRUCTURE analysis. Each individual of T. thynnus is repre-
sented by a vertical line, and the colour indicates the coefficient of the relationship (scale at left) to each cluster (K); b) Plot of the 
Log posterior probability of data for each value of K.

a

b
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Table S1. Parameters of genetic diversity of four Atlantic bluefin tuna T. thynnus groups sampled during two consecutive farming cycles 
at the tuna facility in the Adriatic Sea.

a) Wild-caught2009 (N = 100) Harvest2011 (N = 95)

Locus N Ho He Npr Ar FIS HWEP N Ho He Npr Ar FIS HWEP

ATT1 8 0.440 0.441 1 7.51 0.002 NS 7 0.547 0.569 0 6.38 0.039 NS

ATT2 3 0.280 0.282 0 3.00 0.008 NS 4 0.221 0.213 1 3.50 -0.037 NS

ATT3 5 0.950 0.654 0 4.73 -0.454x * 5 0.947 0.641 0 4.88 -0.480x *

ATT5 3 0.110 0.104 0 2.47 -0.048 NS 3 0.115 0.111 0 2.87 -0.043 NS

ATT11 4 0.616 0.569 1 3.48 -0.082 NS 4 0.652 0.569 1 3.50 -0.147 NS

ATT12 5 0.710 0.714 0 4.99 0.006 * 5 0.715 0.682 0 4.99 -0.049 *

ATT13 18 0.533 0.871 1 15.56 0.389+ * 18 0.717 0.909 1 16.52 0.212+ *

ATT15 2 0.110 0.104 0 1.99 -0.053 NS 4 0.157 0.176 2 3.47 0.107 NS

ATT18 10 0.744 0.772 0 8.94 0.035 NS 10 0.768 0.741 0 9.01 -0.037 NS

ATT19 3 0.300 0.325 0 2.73 0.078 NS 3 0.336 0.387 0 2.88 0.131 NS

ATT22 6 0.434 0.419 0 5.33 -0.035 NS 7 0.578 0.505 1 5.98 -0.146 NS

ATT23 4 0.535 0.554 0 3.98 0.034 NS 5 0.673 0.541 1 4.23 -0.245 NS

ATT25 6 0.660 0.735 1 5.46 0.104 NS 6 0.831 0.739 1 5.44 -0.125 NS

Mean 
± SD

5.92
±

4.25

0.49
±

0.25

0.50
±

0.25

0.30
±

0.48

5.41
±

3.69

0.019
±

0.18

6.23
±

4.02

0.55
±

0.26

0.52
±

0.24

0.61
±

0.65

5.67
±

3.68

-0.070
±

0.17

b) Wild-caught2012 (N = 55) Harvest2014 (N = 84)

Locus N Ho He Npr Ar FIS HWEP N Ho He Npr Ar FIS HWEP

ATT1 7 0.236 0.293 0 6.60 0.196 NS 7 0.488 0.530 0 6.48 0.080 NS

ATT2 3 0.111 0.107 0 2.98 -0.036 NS 3 0.261 0.236 0 3.00 -0.106 NS

ATT3 6 0.945 0.628 1 5.87 -0.512x * 5 0.976 0.709 0 5.00 -0.378x *

ATT5 1 / / / / / / 3 0.083 0.080 / 2.56 -0.032 NS

ATT11 3 0.818 0.576 0 3.00 -0.424x * 4 0.785 0.622 1 3.81 -0.265x NS

ATT12 5 0.781 0.655 1 4.87 -0.194 * 6 0.630 0.603 2 5.14 -0.046 NS

ATT13 13 0.875 0.840 1 13.0 -0.042 NS 15 0.786 0.860 3 14.53 0.086 *

ATT15 2 0.072 0.070 0 2.00 -0.029 NS 3 0.059 0.125 1 2.98 0.526+ *

ATT18 9 0.796 0.782 0 8.76 -0.018 * 9 0.761 0.738 0 8.07 -0.032 NS

ATT19 2 0.327 0.276 0 2.00 -0.187 NS 3 0.369 0.331 1 2.92 -0.114 NS

ATT22 4 0.647 0.492 0 4.00 -0.319 NS 6 0.535 0.470 2 5.29 -0.140 NS

ATT23 4 0.784 0.541 0 3.99 -0.456x * 5 0.674 0.563 1 4.54 -0.199 NS

ATT25 4 0.854 0.672 0 4.00 -0.274 * 5 0.833 0.739 1 5.00 -0.128 NS

Mean 
± SD

4.84
±

3.28

0.60
±

0.32

0.49
±

0.25

0.25
±

0.45

4.77
±

3.23

-0.224
±

0.21

5.69
±

3.32

0.55
±

0.29

0.50
±

0.24

1.00
±

0.95

5.33
±

2.95

-0.097
±

0.12

Note: ATT - Adriatic Thunnus thynnus; N - number of alleles per locus; Ho - observed heterozygosity; He - expected heterozygosity; Npr - number of 
private alleles; Ar - allelic richness; FIS - fixation index; HWEP - result for Hardy-Weinberg Equilibrium test; NS = non-significant; * p < 0.001 after 
sequential Bonferroni correction; +/x, p-value for FIS within samples based on, 1040 randomisations. Indicative adjusted nominal level (5%) for one table 
= 0.00096. + - Proportion of randomisations that gave a larger FIS than the observed, X - Proportion of randomisations that gave a smaller FIS than the 
observed.
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Table S2. Pairwise FST values among two consecutive farming cycles of the Atlantic bluefin tuna T. thynnus sampled at the tuna facility 
in the Adriatic Sea.

Population Wild-caught 2009 Harvest 2011 Wild-caught 2012

Harvest 2011  0.00097

Wild-caught 2012 0.00344 0.00945

Harvest 2014 0.00238 0.00115 0.00603

Note: significant FST values are underlined (following Bonferroni correction).

Table S3. Results of BayeScan analysis performed to identify the newly developed EST-SSR loci under natural selection.

Loci prob Log10(PO) qval alpha fst

ATT1 0.061 -1.187 0.814 -0.004 0.009

ATT2 0.084 -1.035 0.781 -0.029 0.009

ATT3 0.090 -1.004 0.725 -0.055 0.009

 ATT5 0.089 -1.007 0.748 -0.026 0.009

ATT11 0.086 -1.025 0.766 -0.000 0.010

ATT12 0.081 -1.052 0.804 -0.025 0.009

ATT13 0.948 1.264 0.051 -1.552 0.002

ATT15 0.118 -0.873 0.489 0.082 0.011

ATT18 0.466 -0.058 0.292 -0.664 0.006

ATT19 0.095 -0.976 0.694 -0.030 0.009

ATT22 0.101 -0.948 0.652 -0.078 0.009

ATT23 0.084 -1.036 0.793 -0.039 0.009

ATT25 0.105 -0.930 0.590 -0.071 0.009

Note: prob - the posterior probability; log10(PO) - the logarithm of Posterior Odds; qval - FDR analogue of the p-value; alpha - locus specific component 
(negative alpha suggests balancing selection, while positive alpha suggests directional selection); Fst - Fixation Indices subpopulation to total population.
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