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Abstract

Crocus sativus is a triploid plant propagating by vegetative propagation. Therefore, trait segregation and
genetic diversity are limited in this plant. EST-SSR markers have some priority, for example, co-dominant
inheritance, locus-specific, and highly polymorphic against all other markers. Due to the availability of
transcriptome data, it is possible to develop EST-SSR markers and polymorphism studies in saffron. The
development of EST-SSR markers in C. sativus makes it possible to study genetic diversity and molecular
polymorphism in different genotypes. In order to develop a EST-SSR marker for C. sativus, we downloaded
public available C. sativus RNA-seq data. The quality control and preprocessing of raw reads were done using
FastQC and Trimmomatic tools. We performed de novo transcriptome assembly using RNA-Bloom. CD-HIT-
EST was used in order to reduce redundancy in transcriptome assembly. The assembly quality was evaluated
using the BUSCO software, and the completeness of transcriptome assembly was 90%. After achieving a high-
quality transcriptome assembly of C. sativus, EST-SSRs were identified by the MISA tool. The EST-SSRs
primers were designed using Primer3. 35459 SSR-containing sequences were detected, and primer pairs were
designed for them. Ten EST-SSR primer pairs were randomly selected to amplify C. sativus DNA. Seven pairs
of the primers (70%) generated clear and reproducible bands with the expected size. These EST-SSR markers
can be functional and useful for C. sativus genetic studies.
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1-Inter-retrotransposon-amplified polymorphism
2-Inter-simple sequence repeat

3-Random amplified polymorphic DNA

4-Simple sequence repeat

5-Amplified fragment length polymorphism
6-Sequence-related amplified polymorphism
7-Expressed sequence tag-derived simple sequence
repeat
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Figure 1- Evaluation of assembly quality using the BUSCO software.

ol ol yae; DNA (69, PCR , S5 ol [Sle] s
5 )f)l_c] e Y ¢l PCR JHDLA ol 0.3.] Sl
ol s uls (Y ) b 13S0 0l o i ol
..))‘.) )i;l.u;.; ).:.«’SJ ).) Lg.b.o).) ' Lﬁ)wl)lg
sbaylzl 5l ookl Ly pyin S 5 (gaisod yw (o) 2
Sdupd yw 45 A ad o Lis BUSCO 4 TrinityStats
Sy (At ps Aoy S (G iy oS 5 poi )i 3
aS el Jls,65 0 (Yue et al., 2020) L3 adlao ) ool
ol slapgin Suwsys duoyd 43 (shoyd VW iol58l felis
L ol NSO < 5aios ol )0 0945 o0 o 3b ddllas 4y Cos
dga ol slacun ,Susyi 9 FY/A Lyl GC sy AYYY

LaSSR oLl ol 51 a5 Ledlbl g Ll ol
GLBSSR S 3115 ol s iy MISA il 5 Lo
st SSR (g5 <8 ola g5 3l o FFSSR ok ol
ol 48 oo Jlgr sluas ¢ oll (pl el cand 4 YOFAR
SSR slass IS 51 el cawd 4 VIYA atidgs SSR &l e
i FYINVE 3l Jcin g SR s olulis o
O 5 OFY jhedn iy AV b cds o AMYE jbeds
il 5l eslawl L (¥ Jgas) a5ael cowd an AME beis
9 as olb cudbge b S5l ¢ Iy YFOVY (I, Primer3
A b wlio [S5lel  Jlg VOOVY (¢l

Ve sl EST-SSR KLt Lol 3,8 4yl can



VEY Sl o) o)led Ve al> olyies 50l g celyy s ¥F

Hu et ) ol odal cand 4 ¥Y/0 L plpy GC 2oy 4 b cis 9y y= 4S5 aalllae o ais )3 el Cewd du Ao Qe

{(al., 2020 VOYY L ylys NSO 56 ol a8 )S &y (ylyae 5 paiin S 5

O 5 035 (G ki gt Sgia S 55 45 EST-SSR ol ¥ Jgun
Table 3- EST-SSR statistics in the saffron transcriptome

yad o dlawy
Item Number
Py o Jlg JS olus 337011
Total number of sequences examined
o35 glulid slo SSR 5 slas 24669
Total number of identified SSRs
SSR ¢l)s oy g5 sl 35450
Number of SSR-containing sequences
SSR s 5 Lt syl sla Jlgs JS sl 7129
Number of sequences containing more than 1 SSR
S 5 s SSR. S slus 665
Number of SSRs present in compound form
535555 3 Sln 5 23116
Dinucleotide
IS e Sl 18826
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Figure 2- EST-SSR primer amplification. Parstoos 100bp DNA size marker and control at the left followed by CsSSR1 to
CsSSR10 PCR products. No PCR product was amplified for CsSSR4, CsSSR7 and CsSSR10.
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Abstract

Crocus sativus 1is a triploid plant propagating by vegetative propagation. Therefore, trait segregation and
genetic diversity are limited in this plant. EST-SSR markers have some priority, for example, co-dominant
inheritance, locus-specific, and highly polymorphic against all other markers. Due to the availability of
transcriptome data, it is possible to develop EST-SSR markers and polymorphism studies in saffron. The
development of EST-SSR markers in C. sativus makes it possible to study genetic diversity and molecular
polymorphism in different genotypes. In order to develop a EST-SSR marker for C. sativus, we downloaded
public available C. sativus RNA-seq data. The quality control and preprocessing of raw reads were done
using FastQC and Trimmomatic tools. We performed de novo transcriptome assembly using RNA-Bloom.
CD-HIT-EST was used in order to reduce redundancy in transcriptome assembly. The assembly quality was
evaluated using the BUSCO software, and the completeness of transcriptome assembly was 90%. After
achieving a high-quality transcriptome assembly of C. sativus, EST-SSRs were identified by the MISA tool.
The EST-SSRs primers were designed using Primer3. 35459 SSR-containing sequences were detected, and
primer pairs were designed for them. Ten EST-SSR primer pairs were randomly selected to amplify C.
sativus DNA. Seven pairs of the primers (70%) generated clear and reproducible bands with the expected
size. These EST-SSR markers can be functional and useful for C. sativus genetic studies.
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