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[ Abstract] Objective To discover novel transcripts from RNA-seq data of rainbow trout under heat stress and
optimize the annotated gene structure. Methods Total RNA was extracted from the liver of rainbow trout and used to
construct a ¢cDNA library that was sequenced by the Illumina two-terminal sequencing Hiseq 2500 platform. Sequencing data
were assembled by Cufflinks software and aligned with the rainbow trout genome. Results  Among 6555 new transcripts, 30
were differentially expressed under heat stress (P < 0.05). A total of 3097 novel transcripts were annotated and blasted by
the GO database. There were 3617 new transcripts annotated in 284 metabolic pathways by KEGG database. The structure of
19 424 annotated genes was optimized, and the 5'-ends of 14 719 genes and 3’-ends of 14 796 genes were extended.
Conclusions Discovery and analysis of 6555 novel transcripts and 19 424 gene structure optimization provide a powerful
reference optimizing the genome annotation information of rainbow trout, and a more powerful theoretical basis for further
understanding the mechanism of heat stress in rainbow trout.
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Table 1 Comparison of clean data with the reference genome sequences

Sample names Clean reads Multiply mapped (% ) Uniquely mapped (%) Mapped ratio (%)
CL1 47 823 894 1.33 64. 83 66. 16
CL2 50 237 614 1.29 65.73 67.02
CL3 46 223 266 1.5 65.37 66. 87
HL1 47 431 982 1.23 65. 83 67. 05
HL2 46 589 672 2.28 65.91 68. 19
HL3 39 374 274 1.29 67.32 68. 61
2.2 , 2.03%( 2), 500
50 bp , 62. 1%,
, 6555 ¢ 3),
( 2). (<10) 4 ., chiUn . 5411
1991 , 30.4%; (>1000) 133 ; chrUn26 , 11
2 RNA-seq
Table 2 Novel transcripts in the rainbow trout identified by RNA-Seq technology
+/-

Gene ID Chromosome 1D Gene start and end /bp +/ = Strand Length(bp)
Novel 00028 chrUn 11 068 903-11 071 428 + 2246
Novel 05415 chrUn_1 5997 819-5 998 679 + 762
Novel 05465 chrUn_10 2 436 161-2 442 857 + 2370
Novel 05511 chrUn_11 10 727 573-10 729 065 + 775
Novel 05586 chrUn_12 10 744 178-10 746 395 - 1942
Novel 05626 chrUn_13 8 246 060-8 254 386 - 3465
Novel 05637 chrUn_14 7 812 596-7 834 573 + 2345
Novel 05697 chrUn_15 11 949 929-11 958 556 - 6899
Novel 05719 chrUn_16 19 964 596—19 984 012 + 662
Novel 05771 chrUn_17 37 015 781-37 021 070 + 1823
Novel 05810 chrUn_18 22 777 751-22 789 789 + 804

°

Note. Some data are not listed.
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Figure 5 GO annotation results for the new transcripts in the liver of rainbow trout
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Figure 7 Differential expression of new transcripts in the liver of rainbow trout after heat stress
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Table 4 Partial 3’ or 5’ extension genes
D +/= 3'/5" UTR
Gene ID Chromosome ID +/~ Strand 3'/5" UTR Location before optimization Location after optimization
GSONMT00081559001 chrUn_5 - 5 22 725 110~22 791 990 22 725 008 ~22 791 990
GSONMT00081786001 chrUn_17 5 13 633 837~13 644 273 13608498 ~ 13 644 273
GSONMT00081864001 chrUn_29 + 3’ 29 795 758~29 895 978 29 795 758 ~29 896 041
GSONMT00000306001 chrUn_1 5 25 974 245~25 998 220 25 973 720~25 998 220
GSONMT00000036001 chrUn - 5 369 153 556~369 160 040 369 152 785~369 160 040
GSONMT00000222001 chrUn_18 - 3’ 13 568 251~13 585 651 13 568 251~13 585 742
GSONMT00000364001 chrUn_27 - 3’ 17 773 309~17 774 923 17 773 309~ 17 776 899
GSONMT00000401001 chrUn_10 + 3’ 14 938 835~ 14 959 250 14 938 835~ 14 961 085
GSONMT00000415001 chr_7 - 5 9972~37 903 9649 ~37 903
GSONMT00000686001 chr_2 + 3’ 1 107 793~1 141 846 1 107 793~1 142 329
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