Supplementary Material
Table S1. List of the 14 Euphausia superba putative opsins.


Table S4. Command line for each de novo assembly reconstruction performed. The column “Sample Group” refers to sample annotation as reported in Table S1. The command line for IDBA-tran program was the same for both sample groups as this software does not provide any option regarding the library type. 



Data S1. Multiple sequence alignment produced using MEGA software. Multiple sequence alignments of opsin proteins performed to produced the phylogenetic tree.
Data S2. Protein sequences used to produce the opsins phylogenetic tree. Curated list of opsin sequences including invertebrate-only opsin data set [54], the cloned krill opsins from Biscontin et al. (2016) [20], and the full-length onychopsin and arthropsin sequences available on the NCBI Protein database (May 2021, ncbi.nlm.nih.gov/protein).
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De Pitta etal. 2013

gi|[1004170849
gi[1004170851
gi|1004170851
ROT82196.1

Penaeus vannamei putative rhodopsin-like ROT82707.1









Krill gene IDKrill transcript IDGene name % IdentityE-Value Annotation

ESG045640ESS176721 EsRh1a 96 0Euphausia superba opsin 1a  De Pittà et al. 2013

ESG047606ESS182754 EsRh1b 96 0Euphausia superba opsin 1b  De Pittà et al. 2013

ESG047724ESS183135 EsRh2 98 0Euphausia superba opsin 2  gi|1004170845

ESG046593ESS179523 EsRh3 93 0Euphausia superba opsin 3  gi|1004170847

ESG048023ESS1839951 EsRh4 98 0Euphausia superba opsin 4  gi|1004170849

ESG047639ESS182855 EsRh5 91 0Euphausia superba opsin 5  gi|1004170851

ESG047628ESS182813 EsRh6 99 0Euphausia superba opsin 6  gi|1004170853

ESG050629ESS190453 EsPeropsin 98 0Euphausia superba peropsin  gi|1004170855

ESG045818ESS177277 EsRh7 71 0Euphausia superba opsin 1b  De Pittà et al. 2013

ESG047527ESS182477 EsRh8 59 1E-158 Euphausia superba opsin 4  gi|1004170849

ESG047718ESS183103 EsRh9 87 0Euphausia superba opsin 5  gi|1004170851

ESG047838ESS183478 EsRh10 74 0Euphausia superba opsin 5  gi|1004170851

ESG044027ESS171537 EsOnychopsin 70 5E-151 Penaeus vannamei onychopsin  ROT82196.1

ESG060540ESS214119 EsArthropsin 59 2E-49 Penaeus vannamei putative rhodopsin-like ROT82707.1
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				Krill gene ID		Krill transcript ID		Gene name		% Identity		E-Value		Annotation

		Previously identified		ESG045640		ESS176721		EsRh1a		96		0		Euphausia superba opsin 1a 		De Pittà et al. 2013

				ESG047606		ESS182754		EsRh1b		96		0		Euphausia superba opsin 1b 		De Pittà et al. 2013

				ESG047724		ESS183135		EsRh2		98		0		Euphausia superba opsin 2 		gi|1004170845

				ESG046593		ESS179523		EsRh3		93		0		Euphausia superba opsin 3 		gi|1004170847

				ESG048023		ESS1839951		EsRh4		98		0		Euphausia superba opsin 4 		gi|1004170849

				ESG047639		ESS182855		EsRh5		91		0		Euphausia superba opsin 5 		gi|1004170851

				ESG047628		ESS182813		EsRh6		99		0		Euphausia superba opsin 6 		gi|1004170853

				ESG050629		ESS190453		EsPeropsin		98		0		Euphausia superba peropsin 		gi|1004170855



		Putative new 
opsin		ESG045818		ESS177277		EsRh7		71		0		Euphausia superba opsin 1b 		De Pittà et al. 2013

				ESG047527		ESS182477		EsRh8		59		1E-158		Euphausia superba opsin 4 		gi|1004170849

				ESG047718		ESS183103		EsRh9		87		0		Euphausia superba opsin 5 		gi|1004170851

				ESG047838		ESS183478		EsRh10		74		0		Euphausia superba opsin 5 		gi|1004170851

				ESG044027		ESS171537		EsOnychopsin		70		5E-151		Penaeus vannamei onychopsin 		ROT82196.1

				ESG060540		ESS214119		EsArthropsin		59		2E-49		Penaeus vannamei putative rhodopsin-like		ROT82707.1
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Trinity --seqType fq --max_memory 480G --left <reads_1.fastq> --right <reads_2.fastq>
--output <output _dir> --SS_lib_type RF --CPU 32 --monitoring

Trinity --seqType fqg --max_memory 480G --left <reads_1.fastq> --right <reads_2.fastq>
--output <output _dir> --CPU 32 --monitoring

BinPacker -d -s fq -p pair -l <reads_1.fastq> -r <reads_2.fastq> -g 200

-m RF -k 25 -0 <output dir>

BinPacker -d -s fq -p pair -l <reads_1.fastq> -r <reads_2.fastq> -g 200

-k 25 -0 <output _dir>

idba_tran -r <read.fasta> -o <output _dir> --min_transcript 200

idba_tran -r <read.fasta> -0 <output_dir> --min_transcript 200

rnaspades.py -1 <reads_1.fastq> -2 <reads_2.fastq> --threads 32

--memory 490 -o <output _dir> --ss-rf

rnaspades.py -1 <reads_1.fastq> -2 <reads_2.fastq> --threads 32

--memory 490 -o <output dir>

transabyss --pe <reads_1.fastq> <reads_2.fastq> --SS --outdir <output dir>

--name <output_name> --length 200

transabyss --pe <reads_1.fastq> <reads_2.fastq> --outdir <output_dir>

--name <output_name> --length 200









AssemblerLibrary Sample Group Command Line

Trinity Stranded Group 2

Trinity --seqType fq --max_memory 480G --left <reads_1.fastq> --right <reads_2.fastq> 

--output <output_dir> --SS_lib_type RF --CPU 32 --monitoring

Trinity Unstranded Group 1

Trinity --seqType fq --max_memory 480G --left <reads_1.fastq> --right <reads_2.fastq> 

--output <output_dir> --CPU 32 --monitoring

BinPacker Stranded Group 2

BinPacker -d -s fq -p pair -l <reads_1.fastq> -r <reads_2.fastq> -g 200 

-m RF -k 25 -o <output_dir> 

BinPacker Unstranded Group 1 

BinPacker -d -s fq -p pair -l <reads_1.fastq> -r <reads_2.fastq> -g 200 

-k 25 -o <output_dir> 

IDBA-tran Stranded Group 2 idba_tran -r <read.fasta> -o <output_dir> --min_transcript 200

IDBA-tran Unstranded Group 1  idba_tran -r <read.fasta> -o <output_dir> --min_transcript 200

rnaSPAdes Stranded Group 2

rnaspades.py -1 <reads_1.fastq> -2 <reads_2.fastq> --threads 32 

--memory 490 -o <output_dir> --ss-rf

rnaSPAdes Unstranded Group 1 

rnaspades.py -1 <reads_1.fastq> -2 <reads_2.fastq> --threads 32 

--memory 490 -o <output_dir> 

TransABySS Stranded Group 2

transabyss --pe <reads_1.fastq> <reads_2.fastq> --SS --outdir <output_dir> 

--name <output_name> --length 200

TransABySS Unstranded Group 1 

transabyss --pe <reads_1.fastq> <reads_2.fastq> --outdir <output_dir> 

--name <output_name> --length 200
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				Assembler		Library		Sample Group		Command Line

				Trinity		Stranded		Group 2		Trinity --seqType fq --max_memory 480G --left <reads_1.fastq> --right <reads_2.fastq> 
--output <output_dir> --SS_lib_type RF --CPU 32 --monitoring

				Trinity		Unstranded		Group 1		Trinity --seqType fq --max_memory 480G --left <reads_1.fastq> --right <reads_2.fastq> 
--output <output_dir> --CPU 32 --monitoring

				BinPacker		Stranded		Group 2		BinPacker -d -s fq -p pair -l <reads_1.fastq> -r <reads_2.fastq> -g 200 
-m RF -k 25 -o <output_dir> 

				BinPacker		Unstranded		Group 1 		BinPacker -d -s fq -p pair -l <reads_1.fastq> -r <reads_2.fastq> -g 200 
-k 25 -o <output_dir> 

				IDBA-tran		Stranded		Group 2		idba_tran -r <read.fasta> -o <output_dir> --min_transcript 200

				IDBA-tran		Unstranded		Group 1 		idba_tran -r <read.fasta> -o <output_dir> --min_transcript 200

				rnaSPAdes		Stranded		Group 2		rnaspades.py -1 <reads_1.fastq> -2 <reads_2.fastq> --threads 32 
--memory 490 -o <output_dir> --ss-rf

				rnaSPAdes		Unstranded		Group 1 		rnaspades.py -1 <reads_1.fastq> -2 <reads_2.fastq> --threads 32 
--memory 490 -o <output_dir> 

				TransABySS		Stranded		Group 2		transabyss --pe <reads_1.fastq> <reads_2.fastq> --SS --outdir <output_dir> 
--name <output_name> --length 200

				TransABySS		Unstranded		Group 1 		transabyss --pe <reads_1.fastq> <reads_2.fastq> --outdir <output_dir> 
--name <output_name> --length 200






