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To confirm or find improved coding sequences of putative IDS enzymes from Planococcus citri, we have decided to do SMRT sequencing and Iso-Seq analysis of RNA isolated from P. citri females. See pptx "IsoSeq_drylab_pipeline_info.pptx" and files in pISA study folder "_S_P4_Pcitri_IsoSeq" (all uploaded to SUSPHIRE Nextcloud) for information about raw data processing and analysis. 
In the next step, we searched for transcripts aligning to our IDS candidates (obtained from P. citri genome and two de novo transcriptomes) by performing tblastn search against the mapped and collapsed IsoSeq transcripts. Out of 21 cis-IDS candidates, we found aligning transcripts for six of them and out of 72 trans-IDS candidates for 33 of them. 
We also searched unmapped transcripts by doing InterProScan and filtering out transcripts with IPR000092 annotation, which aligned to five different trans-IDS transcripts.
This report summarizes alignments of Iso-Seq transcripts to our candidate IDS sequences and possibilities of new sequences to be tested. New variants were checked in mappings of Illumina short RNA-Seq reads to the genome/de novo transcriptomes/Iso-Seq transcripts, to determine their reliability.

cis-IDS candidates: cis1, cis4, cis7, cis12, cis14, cis16
· cis1 (gene model g1599.t1)
· cis4 (NODE_13198_length_2860_cov_286.710441_g6871_i2_20 from transcriptome.v1)
· cis7 (NODE_13198_length_2860_cov_286.710441_g6871_i2_27 from transcriptome.v1)
· cis12 (NODE_37341_length_1244_cov_546.578992_g6871_i3_5 from transcriptome.v1)
· cis14 (NODE_39580_length_2444_cov_1361.113987_g7416_i1_13 from transcriptome.v2)
· cis16 (NODE_27626_length_3206_cov_993.209376_g7416_i0_10 from transcriptome.v2)
Seven mapped Iso-Seq transcripts aligned with cis1, cis4, cis7, cis12, cis14 and cis16 (Figure 1). Two of them had no STOP codon in the ORF (PB.909.2 and PB.909.3). All transcripts that span the C-end have a L327 instead of H327 as in the gene model (candidate cis1). Approximately 10% of mapped Illumina reads have CAC (H237) and 90% CTC (L327). 
Except for the H237L237 mutation, PB.909.1, PB.909.4 and PB.909.5 have identical aa sequence as cis1. ORF of PB.909.6 has the same aa sequence as cis12 and is N-truncated relative to cis1. ORF of PB.909.7 has the same aa sequence as cis14 and is N-truncated relative to cis1 and cis12. The alternative C-terminal of cis16 is not supported with mapped Illumina reads.
[image: ]
Possibilities for testing: N-truncated versions of cis1 (cis7, cis12 and cis14); L327 instead of H327 can also be included in the new designs.
trans-IDS candidates
1. trans11_53, trans67, trans70 
Candidate sequences:
· trans11* (NODE_75662_length_1126_cov_1057.051996_g4081_i9_9 from transcriptome.v2)
· trans53* (NODE_24883_length_1878_cov_601.988920_g13226_i1_28 from transcriptome.v1)
· trans67 (gene model g14484.t1)
· trans70 (gene model g21383.t1)
*trans11 and 53 were concatenated into candidate trans11_53
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Four Iso-Seq transcripts (all of which did not map to the P. citri reference genome) have identical ORFs to candidate trans11_53:
· UnnamedSample_HQ_transcript/56051,
· UnnamedSample_HQ_transcript/78482,
· UnnamedSample_HQ_transcript/62973,
· UnnamedSample_HQ_transcript/73304.
One Iso-Seq transcript has a different C-terminal (UnnamedSample_HQ_transcript/70931). We checked its nucleotide sequence and found that the change is due to a single nucleotide insertion (A) after V366, causing a frameshift mutation.
[image: ]

Only a few Illumina reads map to UnnamedSample_HQ_transcript/70931 out of which some have the insertion and some do not, although it is very difficult to say, as the coverage is very low. It could also be a sequencing problem, as this A is part of a homopolymer region.
I also checked mapping to both gene models (trans67 and trans70). For trans67 (g14484.t1) there was a higher coverage but only a few of the reads had this insertion. For trans70 (g21383.t1) all reads were without the insertion. 

[image: ]
.
Mapped Illumina reads do not support the alternative C-end and central part in trans70.
Possibilities for testing: The alternative C-end in UnnamedSample_HQ_transcript/70931 is very likely a consequence of sequencing error, but it could be tested. Possibly, the QE mutation could be of more interest, although it is a part of a N-truncated candidate sequence. 

2. trans64

· trans64 (gene model g35512.t1 and NODE_15649_length_2600_cov_430.557974_g8153_i4 from transcriptome.v1)
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Four mapped Iso-Seq transcripts aligned with trans64, out of which 2 were identical (PB.7573.2 and PB.7573.3), one had a SNP (PB.7573.1) and one was N-truncated (PB.7573.4).
Transcript PB.7573.1 has a CATTAT codon mutation (H254Y254). The mutation is present in all Illumina reads that map to PB.7573.1, although the coverage is low. Other sequences (with H254) have mapped reads with CAT.

Possibilities for testing: The alternative N-end in PB.7573.4 and the H254Y254 mutation.
3. trans29, trans60, trans72

· trans29 (NODE_33620_length_2793_cov_3130.163265_g11_i4389_20 from transcriptome.v2)
· trans60 (NODE_8838_length_3517_cov_1814.839431_g2496_i5_23 and NODE_14610_length_2702_cov_2372.002663_g2496_i6_12 from transcriptome.v1)
· [bookmark: _GoBack]trans72 (gene model g14822.t1)
Five unmapped Iso-Seq transcripts were identical to trans60 (UnnamedSample_HQ_transcript/85676, UnnamedSample_HQ_transcript/90248, UnnamedSample_HQ_transcript/94920, UnnamedSample_HQ_transcript/94712 and UnnamedSample_HQ_transcript/88519). 2 unmapped transcripts were C-truncated (UnnamedSample_HQ_transcript/107298 and UnnamedSample_HQ_transcript/101631), but none had a STOP codon in their ORF, so they are probably incomplete. One unmapped transcript (UnnamedSample_HQ_transcript/98821) is N-truncated. One mapped transcript (PB.12781.1) has a SNP and is N-truncated. 
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Illumina reads mapped to PB.12781.1 confirm the CTGCAG (L328Q328) mutation. I also checked mapping of reads to trans29 from transcriptome.v2 and trans60 from transcriptome.v1: approximately 60-70% of reads had a CTG (L238) and the rest CAG (Q328). Therefore, this mutation could possibly be an isoform (alternative allele) of interest. But, all the reads mapped to this region in Iso-Seq unmapped transcripts had CTG codon. Both variants have been already tested.

The mutation in the N-part of trans29 and alternative C-end of trans72 are not supported by mapped reads.

Possibilities for testing: The alternative N-end in UnnamedSample_HQ_transcript/98821.


4. trans2, trans12, trans51

· trans2 (gene model g9107.t1)
· trans12 (NODE_59745_length_1594_cov_74.156634_g4985_i4_12 from transcriptome.v2)
· trans51 (NODE_33846_length_1396_cov_16.739985_g18667_i1_11 from transcriptome.v1)
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Two mapped Iso-Seq transcripts aligned with trans2, trans12 and trans51. Trans2 (from gene model g9107.t1) has an insertion in the C-terminal part of the coding sequence, probably due to the deletion in the genome assembly, as most of the reads have a T insertion after K374. Therefore, trans12, trans51 and PB.11491.2 have a more probable C-terminal.
The N-terminal part of trans12 with differences to other ORFs has a very low coverage in mapping and the mapped reads have a sequence that does not match sequence of trans12 or any other candidate sequence. Trans51 also has an amino acid deletion (A257), but it is probably a copy-paste mistake I did when preparing the candidate list, as I cannot find it in the data now. 
The mapping coverage of C-terminal part of PB.11491.1 is very low, only a few Illumina reads map to the alternative sequence and there was one read that would match the sequence as is in other candidates. 
Possibilities for testing: PB.11491.2. Also, the alternative C-terminal of PB.114911 could be tested, although it is not very strongly supported by mapping (already amplified by Iryna from RNA, but N-truncated?? – see below). 
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5. trans14, trans30, trans39, trans65

· Trans14* (NODE_29987_length_3028_cov_1125.640148_g7139_i1_15 from transcriptome.v2)
· Trans30 (NODE_26745_length_3276_cov_552.124264_g7139_i0_8 from transcriptome.v2)
· Trans39* (gene model g1822.t1 and NODE_12386_length_2960_cov_269.651195_g6451_i1 from transcriptome.v1)
· Trans65 (gene model g18384.t1)
*sequences differ only in the N-terminal sequence: there are two M residues at the beginning, so trans14 has two and trans39 only one M. 
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Six mapped Iso-Seq transcripts align with trans14/trans39 and are a complete match. There is one unmapped transcript (UnnamedSample_HQ_transcript/106929) with N-truncation. 
Trans65 has practically zero Illumina mapping coverage, so it is impossible to assess the correctness of the model by mapped reads. The alternative C-end in trans30 is not supported by the reads – the contig includes an intron sequence. 
Possibilities for testing: N-truncation like in UnnamedSample_HQ_transcript/106929.

6. trans6, trans7, trans31, trans58, trans59

· trans6 (NODE_63825_length_1461_cov_42.835694_g6423_i2_5 from transcriptome.v2)
· trans7 (gene model g2704.t1)
· trans31 (NODE_24401_length_3480_cov_57.178082_g6423_i0_24 from transcriptome.v2)
· trans58 (NODE_17875_length_2401_cov_13.534794_g9331_i1_18 from transcriptome.v1)
· trans59 (NODE_17875_length_2401_cov_13.534794_g9331_i1_13 from transcriptome.v1)
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One Iso-Seq transcript aligns with trans7 and is N-truncated compared to trans31.
Trans59 contains intronic sequences that lead to different C-end with premature STOP codon.
The alternative N-part of trans6 is supported by mapped Illumina reads (albeit with low coverage).
Possibilities for testing: trans6, as trans7 (identical to Iso-Seq transcripts) has been already tested.

7. trans3, trans9, trans17, trans68

· trans3* (NODE_26339_length_3308_cov_935.020252_g3606_i9_21 from transcriptome.v2)
· trans9 (NODE_20170_length_3914_cov_690.433376_g3606_i3_22 from transcriptome.v2)
· trans17 (NODE_21513_length_3765_cov_775.352530_g3606_i4_26 from transcriptome.v2)
· trans68* (gene model g23180.t1 and NODE_18539_length_2342_cov_392.658881_g9705_i3 from transcriptome.v1)

*sequences differ only in the N-terminal sequence: there are two M residues at the beginning, so trans3 has two and trans68 only one M. 
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One Iso-Seq transcript has identical amino acid sequence to trans3 (and trans68). The insertion in trans9 and trans17 is an intronic sequence. The alternative N-terminal of trans9 is caused by an intronic sequence with STOP codon. 
Possibilities for testing: trans17, but without the insertion (with insertion has been already tested). 
8. Trans10, trans27, trans45, trans56, trans57, trans71

· Trans10 (NODE_109451_length_596_cov_412.106033_g58256_i0_2 from transcriptome.v2)
· Trans27 (NODE_106473_length_624_cov_1094.753043_g11771_i2_9 from transcriptome.v2)
· Trans45 (NODE_51464_length_817_cov_286.708333_g11979_i7_10 from transcriptome.v1)
· Trans56 (NODE_24051_length_1932_cov_238.921463_g11979_i5_12 from transcriptome.v1)
· Trans57 (NODE_22763_length_2022_cov_305.342740_g11979_i4_17 from transcriptome.v1)
· Trans71 (gene model g21682.t1)
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Two Iso-Seq transcripts align with trans57 (PB.1785.2 and PB.1785.3). One Iso-Seq transcript has an alternative C-end but also no STOP codon.
Trans45 is C-truncated due to inclusion of an intronic sequence. Similarly, trans10 also includes intronic sequences in the misaligned parts of the sequence. 
Possibilities for testing: None? 
9. Trans16, trans32, trans61

· Trans16 (NODE_56196_length_1717_cov_115.988010_g7443_i7_16 from transcriptome.v2)
· Trans32 (NODE_27711_length_3199_cov_724.448254_g7443_i0_5 from transcriptome.v2)
· Trans61 (gene model g32607.t1 and NODE_28763_length_1644_cov_40.223425_g15490_i1 from transcriptome.v1)
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One unmapped transcript (UnnamedSample_HQ_transcript/74943) aligns with trans61. They both have N-terminal I (Isoleucine), whereas trans16 and trans32 have C-terminal T (Threonine). Mapped Illumina reads in all 4 cases have ATT codon, therefore supporting the C-terminal I residue.
Trans32 is truncated due to inclusion of introns in the coding sequence.
Possibilities for testing: None, as the trans61 has been already tested. 
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