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Table 2: Characterization of primers used for validation of SSRs in this study.

Amplicon size ~ Teémperature

Number SSR sequence Primer sequence (bp) ©C)

1 (ATGAGC)13 F: CCAGCAGCCACCCTATATCC 258 60
R: CTTGTGCGAGTTTGACGCTC
F: TCACCATCGCCATAATCCGC

2 (GA)34 R: CGTATCGCCGGCATTAGCA 174 58
F: TTCTTTCGTCCGGTGCCTTA

3 (AC)35 R: CAAAGTCTCCTGTGAGGGCT 283 59
F: CTTGGTTGCAAGCAGCGTC

4 (AGAT)23 R: GCAACCAGGGTCCAAAATGAA 225 60

5 (GA)34 F: TCGAGATCTTTGTCACCAGCTT 363 60

R: GTGGCGGATATGGAGGTTCG
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Figure 1: The qualification of RNA extraction from liver tissue of yellowfin barbel (Luciobarbus Xanthopterus) on
1% agarose gel

Quality scores across all bases (Sanger / Illumina 1.9 encoding)

N Now
RRBBER LR

[N}

0

N
o N > O ®

O N & o o

3.067

2.5€7

2.0€7

1.567

1.0E7

456789 1519 30-34 45-49 60-64 7579 90-94 105-109 120-124 135-139 150

Positionin read (bp)
()

Quality score distribution over all sequences

ge Quality per read

|
|
|

)|

12|

13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

Mean Sequence Quality (Phred Score)

)

(D) 135 5131 & oS 3Ll g @) 5 32 MIGH &y (o g CopdS jlog05 Y JSCi

Figure 2. Quality assessment tests. (a) per base and (b) per sequence quality scores

4


https://isfj.ir/article-1-2756-en.html

[ Downloaded from isfj.ir on 2025-07-23 ]

e slasSilas et slae) 5 lulis,

Q‘J&A K] 6‘}‘\9.&‘6.;«;.0

Qols plaizlogsas 1) 1S5 olass s s (o, 0 A D
Wagr shaed eSSl gagelSs £l s s
(¥ Jgoz)

ps Sl SSR oSl (et (gl el 573 (LS
ol 50 DD F ) Lo ead e ol
SSR (slociige ololid (gly s pds Ay S
b sl guSgElS o8 135 5 Ly 5 (55 o oS
AC/ICT) ous slulis 05521555 69 SSRS 402
L AG/CT s (CGICG 4 AT/AT AG/CT
welailsgza |, Slgld o iy s, 0 POIVY Jlal,8
S 1Y Slgl30u0 0 LCG/ICG CisgeaS Jl> o ols
Y JS8) el ol

ANBlp s 5o oo ool gldcilogiy) 5 Juolo gulis :¥ Jgua

Trinity
Table 4: Results of assembled transcripts in Trinity
software
Trinity Statistics
941894 Total trinity genes
1768662 Total trinity transcripts
35.97 % GC
821 Contig N50
609.24 Average contig
345 Median contig length
1077536230 Total assembled bases
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Table 3: SSR markers detected using the MISA web server

Number SSR markers
1276825 Total number of sequences examined
713176985 Total size of examined sequences (bp)
349871 Total number of identified SSRs
229993 Number of SSR containing sequences
74173 Number of sequences containing more than 1 SSR
61192 Number of SSRs present in compound formation
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Table 4: Summary of the type and number of
repetitive motifs

Number of Frequency

Unit size

SSRs (%)

Di-nucleotide 146299 89.37
Tri- nucleotide 13179 8.05
Tetra- nucleotide 3398 2.07
Penta- nucleotide 625 0.38
Hexa- nucleotide 193 0.13
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Table 5: Statistical parameters estimated to calculate the genetic diversity of the locus MN1359 and GM1371 in
yellowfin barbel population

number of Different The number of Shannon Observed Expected
Locus samples Alleles effective alleles index heterozygosity heterozygosity
(Na) Ne (1) Hy He

MN1359 45 5 4.651 1.568 0.147 0.785

GM1371 45 5 4.342 1.532 0.093 0.770
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PREDICTED: Cyprimus carpio collagen, type VI, alpha 1 (LOC109098825), mRNA
QPREDICTED: Sinocyclocheilus anshuiensis collagen alpha-1(V1) chain-like (LOC107677507), mRNA
T QBarbus barbus genome assembly, chromosome: 35
OPREDICTED: Sinocyclocheilus grahami collagen alpha-1(VI) chain-like (LOC107581696), mRNA
9leljQuery 81711
Q Q OPREDICTED: Carassius auratus collagen alpha-1(VI) chain-like (LOC113110822), mRNA
PREDICTED: Sinocyclocheilus grahami collagen alpha-1(VI) chain-like (LOC107551781),
PREDICTED: Carassius gibelio collagen alpha-1(VI) chain (LOC127968493), mRNA
PREDICTED: Carassius gibelio collagen alpha-1(VI) chain-like (LOC127967951), mRNA
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NCBI 0815 oGl 50 95290 s Jlgi b LMNI1359 ol Suiijalad akaly :f S
Figure 4: Phylogenetic relationship of the MN1359 locus with other sequences in the NCBI database
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Abstract

This research was conducted to identify and validate the simple sequence repeats (SSR) markers
related toyellowfin barbel (Luciobarbus xanthopterus) using RNA-Seq data. After collecting the
liver tissue, RNA was extracted from the samples. The samples were sequenced using the
Illumina Novaseq 6000 platform. Trinity software (version 2.15.1) was used to reconstruct
transcripts. Identification of SSR was done using the MISA web server. The primers needed in
the polymerase chain reaction for 5 SSR markers were designed by PRIMER 3 software and
validated using 45 yellowfin barbel. Transcript assembly by the Trinity program generated
941,894 unigenes and 1,768,662 transcripts. In this study, the examination of 1,276,825
sequences by MISA software led tothe identification of 349,871 potential SSR markers. Among
the SSRs, di- and trinucleotide repeats had the highest number of repetitions with 89.37% and
8.05%, respectively. From the 5 primers used, only two of them showed polymorphism. The
expected and observed heterozygosity for the MN 1359 locus were calculated as 0.785 and 0.147,
and for the GM1371 locus given 0.770 and 0.093, respectively. Moreover, the chi-square test
showed that population was not in Hardy-Weinberg equilibrium. The results of different genetic
diversity criteria showed a decrease in diversity in yellowfin barbel. Generally, this research
showed that the new SSRs can be helpful for molecular breeding, functional genomics studies,
and the genetic diversity analysis of yellowfin barbel.
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