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5-Node
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7-Contig
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1-Splicing junctions
2-Computation time
3-RAM usage
4-Coverage
5-Assembly error rate
6-Accuracy
7-Collapse

8- Chimerism

9- Unsupported insertion
10- Incompleteness
11- Fragmentation
12- Redundancy
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Table 1- Assembly statistics from library reads by Trinity, Bridger and BinPacker softwares in saffron plant

SFle s Trinity Bridger BinPacker
Software
(3l ciz) e o5l 25 25 27 25 27
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oSSl i dlass 647803 262024 434340 442603 439676
Transcripts counts
bojl J5 ggmne 29413 15008 265.61 38547 374.32
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(3 cdx) NSOJgb 461 884 860 1360 1330
N50 Length (bp)
(beix)bojdn Jsb oSl 4505 60712 61154 87093  851.36
Average length of uigene (bp)
(b ) 05 G sl I 17066 16500 23320 18510 19114
Maximum length of unigene (bp)
(0P) 05 5 s o 224 201 201 200 200

Minimum length of unigene (bp)
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2- Coverage
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Table 2- Assembly statistics from library reads by Velvet/Oases softwares in saffron plant

2 Job e FEe™ g Srdob oSle  0f Fr ek 0f P o2 5l Job
(heds) OSFES g0 Gheds)ugg (3l o) (3t i)
K-mer Nlég:g?grsc’f Total base N50 Average length of Maximum length of Minimum length of
length (bp) (million) length unigene (bp) unigene (bp) unigene (bp)

25 403510 248.24 868 615.2 17665 100

29 409192 253.92 897 620.54 16378 97

33 412643 261.57 940 633.89 19973 110

37 410550 265.19 983 645.96 29372 122

41 405021 267.54 1030 660.57 65452 126

45 399338 268.09 1072 671.33 19998 132

49 390892 264.75 1108 677.31 30841 152

53 383433 263.45 1169 687.09 40300 138

57 373488 261.04 1231 698.94 41100 155

61 362547 256.02 1269 706.18 33283 191

65 388176 364.09 1773 937.95 41480 200

69 353441 360.23 1927 1019.22 18565 200

73 303519 328.2 1978 1081.34 16457 200

77 264298 298.91 2029 1130.97 33836 200

81 230623 265.26 2036 1150.22 20685 200

85 196262 23151 2020 1179.61 20834 200

89 158164 137.88 1411 871.78 22601 200

93 133824 118.7 1394 887.05 21641 200

97 112600 99.61 1341 884.67 20690 200

101 112738 95.167 1211 844.14 14415 200

105 91609 76.37 1161 833.7 13987 200
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Abstract

Saffron (Crocus sativus L.) belonging to the Iridaceae family as a source of apocarotenoids is
one of the most valuable spices and medicinal plants in the world. Because of the large size and
high complexity of saffron genome, its sequencing remains a challenge. The arrival of next-
generation sequencing technologies (NGS) has allowed rapid and efficient development for RNA
sequencing. De novo assembly of transcriptome from short-read RNA-Seq data provides a great
resource for the study of species without a reference genome. De novo assembly of the
transcriptome has some unique challenges, particularly in the case of plants, which possess a large
amount of paralogs, orthologs, homoeologs and isoforms. In this research, we attempted to
compare the performance of de novo assembly tools including BinPacker, Bridger, Oases-Velvet
and Trinity through consideration of quality metrics such as N50 length, the total number of contigs
and alignment scores. The results of these analyses revealed that assembly using Bridger had a
superior performance for saffron transcriptome, Oases suffered from relatively high chimera rates
and redundancies which causes genes family with high similarity to be assembled into one
transcript, Trinity performs worse than Bridger in the increase of false positives. Our comparison
study will assist researchers in selecting a well-suited assembler and offer essential information for
the improvement of existing assemblers.
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