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Genomics Education Partnership F Element Annotation Report
Amanda Moy
Advisor: Dr. Martin Burg, Department Biomedical Sciences, Department of Cell and
Molecular Biology

The Genomics Education Partnership (GEP), headquartered at the University of
Alabama, is a collection of over 100 universities that provide training and resources in
order to provide students experiential learning in bioinformatics and genomics (1). The
GEP hosts numerous research projects, including the F element project. The F element
project has the main focus of annotating the F element genes of the fruit fly species D.
ananassae, D. bipectinata, D. kikkawai, and D. takahashii (2). The Muller F element is
the smallest chromosome in Drosophila species. However, the four species listed above
have a notably larger F element than other Drosophila species. Therefore, this project
seeks to explore the expansion of the F element in these species in order to determine
the evolutionary impacts of the changes in exon, intron, and chromosome size.

Genome annotation is the process of identifying the location of genes within the
genome. My project focused on annotating a region of the Muller D element, which
serves as a control and reference region for the F element research project. | examined
contig26 of D. ananassae, with contig referring to a region of a whole genome. | located
the intron/exon boundaries of the coding genes of contig26, as well as the transcription
start sites of those genes. This data will be submitted to the Genomics Education
Partnership to be used as part of the F element research project, and essentially allows
the GEP to know the location of all coding genes within contig26 of the D. ananassae

genome.
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My process for genome annotation starts by identifying a noted feature within the
contig using the GEP USCS Genome Browser (3). This means that a computer program
believes that there is a coding gene in this region of the contig (though that isn’t always
the case). | then use Flybase Blast to determine if there is a coding gene in the feature,
and the identity of any gene that might be present in that feature. Once | have identified
a match to a gene, | can compare the sequence of the D. ananassae genome to the
gene sequence in D. melanogaster, and determine the intron/exon boundaries of the
gene. D. melanogaster is used because it serves as a model species of genetics work
and the genome of the species has already been sequenced and analyzed. Once all
intron/exon boundaries are found, the coordinates of the gene are checked in Gene
Model Checker, which makes sure that the motifs needed on either end of an
intron/exon boundary are present within the gene model | created. Then, | can search
for the transcription start site of the gene using RAMPAGE, RNA-Seq, ATAC-Seq, and
NCBI BLAST data (4,5). The following report is in the GEP format and contains the
annotation data for contig26 of D. ananassae.
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Authorship Information for GEP Scientific Publications

By checking this box, I/we grant permission for the Genomics Education
X Partnership (GEP) to use the annotation data produced in this report in future
scientific publications.

Note: Please skip the rest of this section if more than three students contribute to this
annotation report. When more than three students contribute to an annotation project,
the class as a whole will be acknowledged in future GEP scientific publications.

Co-authors Responsibilities

In order to be a co-author on a GEP publication, you must review, critique, and approve the
final gene models and manuscript, responding promptly to requests to read and approve.
As part of the preparations for the microPublication article, co-authors are required to
validate specific data within the manuscript, supplemental materials, and GenBank
submission (the specific details will depend on each annotation project). In most cases, the
manuscript preparation process will take approximately 3-5 hours of your time.

The above requirements mean that we must be able to contact you when the GEP
microPublication, and later, the scientific paper with meta-analysis, is ready for your
review and approval. If we cannot reach you at that time, you will not be a co-author
on our GEP scientific publications, as scientific journals require all co-authors to have
read and approved the manuscript.

Please provide your contact information below. Note that your name and contact
information will be publicly available through the scientific publication and the GenBank
record (this is standard for all scientific publications.). Please list the authors in ascending
alphabetical order by last name. (The actual order of the student co-authors in the scientific
publication will be determined by a random number generator.)



Contact information for Author #1
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Last name

Author name
(name that will appear on the publication):

Permanent Email address
(one you will use five years from now):

Alternative Email address (optional):

Check this box to indicate that you have read
and accept the co-authors responsibilities

Contact information for Author #2
First name
Middle initials
Last name

Author name
(name that will appear on the publication):

Permanent Email address
(one you will use five years from now):

Alternative Email address (optional):

Check this box to indicate that you have read
and accept the co-authors responsibilities
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Contact information for Author #3
First name
Middle initials
Last name

Author name
(name that will appear on the publication):

Permanent Email address
(one you will use five years from now):

Alternative Email address (optional):

Check this box to indicate that you have read
and accept the co-authors responsibilities

Project Details

Project name: Contig26

Project species: D. ananassae

Date of submission: _12/15/2020
Size of project in base pairs: 66,525
Number of genes in project: 4

Last Update: 08/24/2020

Does this report cover all of the genes or is it a partial report? _Covers all genes
If this is a partial report, please indicate the region of the project covered by this report:

From base to base

Note: For each gene described in this annotation report, you should also prepare the
corresponding GFF, transcript and peptide sequence files as part of your submission.
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Complete the following Gene Report Form for each gene in your project. Copy and paste
the sections below to create as many copies as needed within this report. Be sure to
create enough Isoform Report Forms within your Gene Report Form for all isoforms. If
you cannot find evidence for any protein-coding genes in the project, jump to the “Check
for additional features in your project” section.

Gene Report Form

Gene name (e.g., D. ananassae eyeless): D. ananassae CG18223
Gene symbol (e.g., dana_ey): dana CG18223

Approximate location in project (from 5’ end to 3’ end): 14,673-16,483
Number of isoforms in D. melanogaster: 2
Number of isoforms in this project: 2

Complete the following table, including all of the isoforms in this project:

Name(s) of unique isoform(s) List of isoforms with identical coding sequences
based on coding sequence
CG18223-RA
CG18223-RC

Names of the isoforms with unique coding sequences in D. melanogaster that are absent in
this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):

Note: For isoforms with identical coding sequence, you only need to complete the
Isoform Report Form for one of these isoforms (i.e. using the name of the isoform listed
in the left column of the table above). However, you should generate GFF, transcript,
and peptide sequence files for ALL isoforms, irrespective of whether their coding
sequence is identical to that of another isoform.
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Consensus Sequence Errors Report Form

Complete this section if you have identified errors in the project consensus sequence
that affect the annotation of the gene described above.

All of the coordinates reported in this section should be relative to the coordinates of
the original project sequence.

Location(s) in the project sequence with consensus errors:

1. Evidence that supports the consensus errors postulated above

Note: Evidence that could be used to support the hypothesis of errors within the
consensus sequence includes a CDS alignment with frame shifts or in-frame stop codons,
and RNA-Seq reads with discrepant alignments compared to the project sequence.

2. Generate a VCF file which describes the changes to the consensus sequence

Use the Sequencer Updater to create a Variant Call Format (VCF) file that describes the
changes to the consensus sequence you have identified above. Paste a screenshot with
the list of sequence changes into the box below:



https://gander.wustl.edu/%7Ewilson/sequence_updater/index.html

Configure Gene Model
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Isoform Report Form

Complete this report form for each unique isoform listed in the table above. Copy and
paste this form to create as many copies of this Isoform Report Form as needed.

Gene-isoform symbol (e.g., dana_ey-PA): dana CG18223-RA

Names of any additional isoforms with identical coding sequences:

Is the 5’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 5’ end:

Is the 3’ end of this isoform missing from the end of the project? No

If so, how many putative exons are missing from the 3’ end:

(Define “putative exons” based on the exons present in the D. melanogaster ortholog)

1. Gene Model Checker checklist

Enter the coordinates of your final gene model for this isoform into the Gene Model
Checker and paste a screenshot of the checklist results into the box below:

this VCF file to automatically revise the submitted exon coordinates.

Note: For projects with consensus sequence errors, report the exon coordinates relative
to the original project sequence. Include the VCF file you have generated above when
you submit the gene model to the Gene Model Checker. The Gene Model Checker will use

«| | Checklist | DotPlot | Transcript Sequence || Peptide Sequence | Extracted Coding Exons | Downloads

Project Details %2/ Expand &ll | (5] Collapse All
Species Name: D. ananassae - View Criteria
Genome Assembly: Mar. 2020 (GEP/Muller D Element) A4 £l Check for Start Codon
Scaffold Name: contig26 =] Acceptor for CDS 1

2] Donar for CDS 1
Ortholog Details ] Acceplor for CDS 2

] Donar for CDS 2
Ortholog in D. melanogaster: CG18223-PA

] Acceplor for CDS 3

Donar for CDS 3

Model Details = oner for

] Check for Stap Codon
Errors in Consensus Sequence? () Yes. @® No

Coding Exon Coordinates:

53}

Additional Checks
14673-14983, 15815-16082, 16136-16483

[

Mumber of coding exons matched ortholog

Annotated Untranslated () Yes. @ No
Regions?

Orientation of Gene Relative to @) Plus O Minus
Query Sequence:

Completeness of Gene Model (@ Complete () Partial
Translation:

Stop Codon Coordinates: 16484-16486

Status
& Pass
Skip

@ Pass
© Pass
©Pass
& Pass
Skip

© Pass
© Pass

©Pass

Message

Already checked for Start Codon

Already checked for Stop Codon
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2. View the gene model on the Genome Browser

Click on the magnifying glass icon under the “Checklist” tab of the Gene Model Checker to
view your gene model on the GEP UCSC Genome Browser. Zoom in so that only this

isoform is in the genome browser window, and capture a screenshot that includes
the following evidence tracks if they are available:

A sequence alignment track (e.g., D. mel Proteins)

At least one gene prediction track (e.g., Genscan)

At least one RNA-Seq track (e.g., RNA-Seq Coverage)

A comparative genomics track (e.g., D. mel. Net Alignment, Conservation)

BN

Paste a screenshot of your gene model as shown on the GEP UCSC Genome Browser
into the box below:
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3. Alignment between the submitted model and the D. melanogaster ortholog

Show an alignment between the protein sequence for your gene model and the protein
sequence from the putative D. melanogaster ortholog. You can either use the protein
alignment generated by the Gene Model Checker (available through the “View protein
alignment” link under the “Dot Plot” tab) or you can generate a new alignment using the
“Align two or more sequences” feature at the NCBI BLAST web site. Paste a screenshot of
the protein alignment into the box below:

Alignment of Dmel CG18223-PA vs. DanaPB2 CG18223-PA

View plain text version

Download alignment image

Identity: 99/330 (30.0%). Similarity: 156/330 (47.3%). Gaps: 29/330 ( 8.8%)

Dmel CG1E223-PA
DanaPB2_CG18223-PA
Dmel _CG18223-PA
DanaPB2_CG18223-PA
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DanaPB2_CG18223-PA
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Dmel CG18223-PA
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4. Dot plot between the submitted model and the D. melanogaster ortholog

Paste a screenshot of the dot plot (generated by the Gene Model Checker) of your
submitted model against the putative D. melanogaster ortholog into the box below.
Provide an explanation for any anomalies on the dot plot (e.g., large gaps, regions with no
sequence similarity, indications of significant insertions or deletions).

Note: Large vertical and horizontal gaps near exon boundaries in the dot plot often
indicate that an incorrect splice site might have been picked. Please re-examine these
regions and provide a justification as to why you have selected this particular set of
donor and acceptor sites.

There are gaps in this alignment because the Blast between the gene in D. ana and D. mel
was not very strong and there were a lot of differences in the code.

Dmel CGI18223-PA vs. DanaPB2 CGI18223-PA
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Isoform Report Form
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Complete this report form for each unique isoform listed in the table above. Copy and
paste this form to create as many copies of this Isoform Report Form as needed.

Gene-isoform symbol (e.g., dana_ey-PA): dana CG18223-RC

Names of any additional isoforms with identical coding sequences:

Is the 5’ end of this isoform missing from the end of the project? No

If so, how many putative exons are missing from the 5’ end:

Is the 3’ end of this isoform missing from the end of the project? No

If so, how many putative exons are missing from the 3’ end:

(Define “putative exons” based on the exons present in the D. melanogaster ortholog)

1. Gene Model Checker checklist

Enter the coordinates of your final gene model for this isoform into the Gene Model

Checker and paste a screenshot of the checklist results into the box below:

Note: For projects with consensus sequence errors, report the exon coordinates relative
to the original project sequence. Include the VCF file you have generated above when
you submit the gene model to the Gene Model Checker. The Gene Model Checker will use

this VCF file to automatically revise the submitted exon coordinates.

Configure Gene Model
Project Details
Species Name:
Genome Assembly:

Scaffold Name:

Ortholog Details

Ortholog in D. melanogaster:

Model Details
Errors in Consensus Sequence?

Coding Exon Coordinates:

Annotzted Untranslated
Regions?

Orientation of Gene Relative to
Query Sequence:

Completeness of Gene Model
Translation:

Stop Codon Coordinates:

D. ananassae
Mar. 2020 (GEP/Muller D Element)

contig26

CG18223-PC

(O Yes @ No

14673-15023

(O Yes ® No
@ Plus () Minus
@® Complete ) Partial

15024-15026

«

Checkdist || DotPlot || Transcript Sequence

'z Expand All | [i£] Collapse All

View Crileria

B @

Acceptor for COS 1
Donor for CDS 1
Check for Stop Codon
Additional Checks

[

Check for Start Godon

Peptide Sequence

Humber of coding exons matched orthalog

Extracted Coding Exons

Downloads

Status
© Pass
Skip
Skip

@ Pass
@ Pass

©Pass

Message

Already checked for Start Codon
Already checked for Stop Codon
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2. View the gene model on the Genome Browser

Click on the magnifying glass icon under the “Checklist” tab of the Gene Model Checker to
view your gene model on the GEP UCSC Genome Browser. Zoom in so that only this

isoform is in the genome browser window, and capture a screenshot that includes
the following evidence tracks if they are available:

A sequence alignment track (e.g., D. mel Proteins)

At least one gene prediction track (e.g., Genscan)

At least one RNA-Seq track (e.g., RNA-Seq Coverage)

A comparative genomics track (e.g., D. mel. Net Alignment, Conservation)

BN

Paste a screenshot of your gene model as shown on the GEP UCSC Genome Browser
into the box below:
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3. Alignment between the submitted model and the D. melanogaster ortholog

Show an alignment between the protein sequence for your gene model and the protein
sequence from the putative D. melanogaster ortholog. You can either use the protein
alignment generated by the Gene Model Checker (available through the “View protein
alignment” link under the “Dot Plot” tab) or you can generate a new alignment using the
“Align two or more sequences” feature at the NCBI BLAST web site. Paste a screenshot of
the protein alignment into the box below:

Alignment of Dmel CG18223-PC vs. DanaPB2 CG18223-PC

View plain text version

Download alignment image

Identity: 30/118 (25.4%). Similarity: 43/118 (36.4%). Gaps: 21/118 (17.8%)

Dmel CG18223-PC 1 MLLLKYGVSRKIFSFLLFLLLLLPILDAGD------ PIGSHFVRRRAKRLSSPYFDKEKT 54
kL . o® . . * —— . e
DanaPB2_ CG1B223-PC 1 MSLVKLFCILLFASVAESQCTSKKLQQNGNSSAVEPPNDLEVVSNSDYQFLVTGGYRPES 68
Dmel CG18223-PC 55 LVLAKYVVSIRSRRPHKLFGDMHFCGGVIISRTYILTSAHCAME-------------- 98
dom o, ENCE, R . L mEREFR O EB® O, . e, mmE H

DanaPB2_ CG1B223-PC 61 MMLVEHYWVSLRKGKEGN-FGDNHVCGGSIITKRATILTAAHCVYE LYVLINSYWEPMGF 117
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4. Dot plot between the submitted model and the D. melanogaster ortholog

Paste a screenshot of the dot plot (generated by the Gene Model Checker) of your
submitted model against the putative D. melanogaster ortholog into the box below.
Provide an explanation for any anomalies on the dot plot (e.g., large gaps, regions with no
sequence similarity, indications of significant insertions or deletions).

Note: Large vertical and horizontal gaps near exon boundaries in the dot plot often
indicate that an incorrect splice site might have been picked. Please re-examine these
regions and provide a justification as to why you have selected this particular set of
donor and acceptor sites.

There are gaps in this alignment because the Blast between the gene in D. ana and D. mel
was not very strong and there were a lot of differences in the code. Additionally, this is a
single exon gene so the differences in the code as indicated by the Blast search affect the
dot plot more than a gene that has multiple exons.

17
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Dot plot of Dmel CGl8223-PC vs, DanaPB2_CG18223-PC

CG1BZ23=-PC

DanaPB2_

Note: Complete this section if you have annotated the TSS for the gene above. This
section is optional and you do not need to complete this section to submit the project.

Transcription Start Sites (TSS) Report Form (Optional)

Gene name (e.g., D. ananassae eyeless): D. ananassae CG18223
Gene symbol (e.g., dana_ey): dana CG18223

Name(s) of isoform(s) with unique TSS List of isoforms with identical TSS

CG18223-RA CG18223-RC
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Names of the isoforms with unique TSS in D. melanogaster that are absent in this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):
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Isoform TSS Report

Complete an Isoform TSS report (through page 71) for each unique TSS listed in the
table above. Copy and paste this form to create as many copies as needed.

Gene-isoform name (e.g., dana_ey-RA): dana CG18223-RA

Names of the isoforms with the same TSS as this isoform: dana CG18223-RC

Type of core promoter in D. melanogaster (see table below):
(Peaked / Intermediate / Broad / Insufficient Evidence)

The type of core promoter is defined by the number of TSS annotated by the Celniker
group at modENCODE and the number of DHS positions:
Type of core promoter # annotated TSS  # DHS positions
Peaked 1 0
0 1
1 1
Intermediate <1 >1
>1 <1
Broad >1 >1
Insufficient Evidence 0 0
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1. Turn on RAMPAGE evidence tracks

Coordinates of the TSS position based on position with the highest RAMPAGE read density
13,173-13,174

Coordinates of the narrow TSS search region based on RAMPAGE peaks
13,000-13,200

If the TSS position and narrow TSS search region are supported by RAMPAGE data, paste a
Genome Browser screenshot of the region surrounding the putative TSS (+300bp)
showing the Combined RAMPAGE TSS evidence track:
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2. Turn on ATAC-Seq evidence track

If the wide TSS search region is supported by ATAC-Seq data, paste a Genome Browser
screenshot of the region surrounding the putative TSS (+300bp) showing the Eye
Discs ATAC-Seq evidence track:

Coordinates of the wide TSS search region based on ATAC-Seq peaks
12,955-13,409
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3. Turn on RNA-Seq evidence tracks

If the TSS annotation is supported by RNA-Seq read coverage or splice junction predictions
(e.g., regtools), paste a Genome Browser screenshot of the region surrounding the
putative TSS (£300bp) showing the following evidence tracks:

1. RNA-Seq Coverage or RNA-Seq Alignment Summary
2. Combined Splice Junctions or RNA-Seq TopHat

If the RNA-Seq evidence tracks indicate the TSS position, list it here: 13,169-13,603
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4. Annotate the first transcribed exon

Coordinates of the first transcribed exon based on blastn alignment:
21,101-21,217

Does the blastn alignment cover the entire D. melanogaster first transcribed exon?
No

If not, specify the parts of the D. melanogaster exon that are missing from the blastn
alignment.
1-186, 304-316

[f the TSS annotation is supported by blastn alignment of the initial transcribed exon
against the contig sequence, paste a screenshot of the blastn alignment into the box
below:

DanaPB2_dna range=contig26:1-66525 5'pad=0 3'pad=0 strand=+ repeatMasking=none
Sequence ID: Query_38847 Length: 66525 MNumber of Matches: 1

Range 1: 21101 to 21217 Graphics

Score Expect [dentities Gaps Strand
41.1 hits{27) Be-06 79/121(65%) 8/121(6%) Plus/Flus

Query 187 TCTGGCCARATATGTAGTCTCGATTCGATCC - -CGAAGACCCCACAAG-TTATTTGGCGA 243

Sbjct 21181 TCTGATCAAGTACGTAGTGTCCTTGCGGGCGTACARAGAG- - -ARAAGCTTCTTTGGAGA 21157

Query 244 CAATCACTTCTGCGGTGGCGTGATCATATCGAGRACCTACA-TCCTCACCTCCGCCCACT 382

Sbjct 21158 TAACCACGCATGLGGAGGTGCGATAATTTCGA-AGCGTGCCGTCCTGACAGCAGCCCACT 21216

Query 383 383

T
Sbjct 21217 G 21217
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5. Turn on comparative genomics tracks

If the TSS annotation is supported by sequence conservation with other Drosophila species,
paste a screenshot of the multiple sequence alignment (e.g., from Clustal Omega,
ROAST) into the box below:
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6. Summarize the evidence that supports the TSS annotation postulated above

Coordinate(s) of the TSS position(s):

Based on RAMPAGE data: 13,000-13,200
Based on ATAC-Seq data: 12,955-13,409
Based on RNA-Seq data: 13,169-13,603
Based on blastn alignment: 20,195

Based on other evidence (please specify):

Note: If the blastn alignment for the initial transcribed exon is a partial alignment, you
can extrapolate the TSS position based on the number of nucleotides that are missing
from the beginning of the exon. (Enter “Insufficient evidence” if you cannot determine
the TSS position based on the available evidence.)

Were you able to define a TSS position based on the available evidence? Yes
If so, indicate in the table below the evidence that supports this TSS position

If not, were you able to define a TSS search region?
If so, indicate in the table below the evidence that supports the TSS search region(s)

Evidence type Support Refute Neither
RAMPAGE peaks and read density O [
ATAC-Seq peaks and log likelihood enrichment profile L] [
RNA-Seq coverage and splice junctions L] [
blastn alignment of the initial exon from D. melanogaster [] L]
Sequence conservation with other Drosophila species L] L]
(e.g., “Conservation” track on the Genome Browser)

Other (please specify) [ L]
[e.g., Gnomon, N-SCAN, Augustus TSS predictions;

histone modifications (ChIP-Seq data)].

Note: The evidence type refutes the TSS annotation only if it suggests an alternate TSS
position. For example, the presence of RNA-Seq read coverage upstream of the
annotated TSS indicates that the TSS is located further upstream and it would be
considered to be evidence against the annotated TSS; check “Refute.” In contrast, the
lack of RNA-Seq read coverage is a negative result that neither supports nor refutes the
TSS annotation; check “Neither.”

26



Last Update: 08/24/2020

Gene Report Form

Gene name (e.g., D. ananassae eyeless): D. ananassae Tetraspanin 68C
Gene symbol (e.g., dana_ey): dana Tsp68C

Approximate location in project (from 5’ end to 3’ end): 17,937-19,238
Number of isoforms in D. melanogaster: 2
Number of isoforms in this project: 2

Complete the following table, including all of the isoforms in this project:

Name(s) of unique isoform(s) List of isoforms with identical coding sequences
based on coding sequence
Tsp68C-PA Tsp68C-PC

Names of the isoforms with unique coding sequences in D. melanogaster that are absent in
this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):

Note: For isoforms with identical coding sequence, you only need to complete the
Isoform Report Form for one of these isoforms (i.e. using the name of the isoform listed
in the left column of the table above). However, you should generate GFF, transcript,
and peptide sequence files for ALL isoforms, irrespective of whether their coding
sequence is identical to that of another isoform.

Consensus Sequence Errors Report Form

Complete this section if you have identified errors in the project consensus sequence
that affect the annotation of the gene described above.

All of the coordinates reported in this section should be relative to the coordinates of
the original project sequence.
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Location(s) in the project sequence with consensus errors:

1. Evidence that supports the consensus errors postulated above

Note: Evidence that could be used to support the hypothesis of errors within the
consensus sequence includes a CDS alignment with frame shifts or in-frame stop codons,
and RNA-Seq reads with discrepant alignments compared to the project sequence.

2. Generate a VCF file which describes the changes to the consensus sequence

Use the Sequencer Updater to create a Variant Call Format (VCF) file that describes the
changes to the consensus sequence you have identified above. Paste a screenshot with
the list of sequence changes into the box below:

Isoformm Report Form

Complete this report form for each unique isoform listed in the table above. Copy and
paste this form to create as many copies of this Isoform Report Form as needed.

Gene-isoform symbol (e.g., dana_ey-PA): dana Tsp68C-PA

Names of any additional isoforms with identical coding sequences: dana Tsp68C-PC
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Is the 5’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 5’ end:
Is the 3’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 3’ end:

(Define “putative exons” based on the exons present in the D. melanogaster ortholog)

1. Gene Model Checker checklist

Enter the coordinates of your final gene model for this isoform into the Gene Model
Checker and paste a screenshot of the checklist results into the box below:

Last Update: 08/24/2020

Note: For projects with consensus sequence errors, report the exon coordinates relative
to the original project sequence. Include the VCF file you have generated above when
you submit the gene model to the Gene Model Checker. The Gene Model Checker will use
this VCF file to automatically revise the submitted exon coordinates.

Configure Gene Model
Project Details
Species Name:
Genome Assembly:

Scaffold Name:

Ortholog Details

Ortholog in D. melanogaster:

Model Details
Errors in Consensus Sequence?

Cading Exon Coordinates:

Annotated Untranslated
Regions?

Orientation of Gene Relative to
Query Sequence:

Completeness of Gene Model
Translation:

Stop Codon Coordinates:

D. ananassae
Mar. 2020 (GEP/Muller D Element)

contig26

Tsp68C-PA

O Yes @ No

19238-19185, 18905-17937

O Yes @ No
() Plus @ Minus

@ Complete O Partial

17936-17934

Checklist | DotPlot | Transcript Sequence

x| Expand All | =] Collapse All

View Criteria
Check for Start Codon
Acceplor for CDS 1
Donor for CDS 1

B E B &

Acceptor for CDS 2
Donor for CDS 2
Check for Stop Codon

B &

Additional Checks

B

Number of coding exons matched ortholog

Status
© Pass
Skip

© Pass
© Pass
Skip

© Pass
&Pass

@ Pass

Message

Already checked for Start Codon

Already checked for Stop Codon

2. View the gene model on the Genome Browser

Click on the magnifying glass icon under the “Checklist” tab of the Gene Model Checker to

view your gene model on the GEP UCSC Genome Browser. Zoom in so that only this

isoform is in the genome browser window, and capture a screenshot that includes

the following evidence tracks if they are available:

BN

A sequence alignment track (e.g., D. mel Proteins)

At least one gene prediction track (e.g., Genscan)

At least one RNA-Seq track (e.g., RNA-Seq Coverage)

A comparative genomics track (e.g., D. mel. Net Alignment, Conservation)
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Paste a screenshot of your gene model as shown on the GEP UCSC Genome Browser
into the box below:
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Geheid Gehe Fredictions
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el . . T —
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3. Alignment between the submitted model and the D. melanogaster ortholog

Show an alignment between the protein sequence for your gene model and the protein
sequence from the putative D. melanogaster ortholog. You can either use the protein
alignment generated by the Gene Model Checker (available through the “View protein
alignment” link under the “Dot Plot” tab) or you can generate a new alignment using the
“Align two or more sequences” feature at the NCBI BLAST web site. Paste a screenshot of
the protein alignment into the box below:

Alignment of Dmel Tsp68C-PA vs. DanaPB2 Tsp68C-PA

View plain text version

Download alisnment image

Identity: 254/367 (69.2%). Similarity: 287/367 (78.2%). Gaps: 31/367 ( 8.4%)

Dme l_TSp 68C-PA A i AR TR S AT CGLLLVWSGLY IFSDNKRILLSRLLAASSDRLSS LPOPL Lmas]
® O R EEEEEEEFFEETFEREFE . FE B FF FREEREE, FRIEEEE BREEEEE
DanaPBZ_TspoBC-PA AL et b A AR TR N T COLLL TASGOY LY SDGEKRVL LS RLFAASSDRLNS LPOPL LS

Dm=l Tsp&8C-PA Sy TALGVATAGFVAT LAAVVGFWASCLHTYCFLTIYFLSVVWLLLTESVLCLATT LWPHCiele]

EREEERZE K. F REEERE EE BERENR K EHEEEEE R R, 80 R R R R

DanaPBZ_TspboBC-PA G IHY TAL GVASAGLTAVLAAVWGOWANC LHTYTFHCIYF LSVVALLL TESVWVCLATT LWPHCE e
Dmel_Tsp&8C-PA (sl GTS1DETOMVRS LOSNYGVPGQEQF THNALDLAWRFGCCGMRSSLDYDTSLWR LOGY GO Rz

sk, kR, wR, mRnsdkEdmkamad,dRRg kEkhanez . bRnssskiheeek L k®

DanaPB2_Tspo3C-PA ezl GTSLDESOMYVRALQALYGVPGQEQF THAMDLAQARFGCCGMKSSLDYDTSLIWR LONF GO i)
Dmel Tsp&8C-PA 5 IR NWPYP LS CCF LENAGHSMAY LDPKPANESMCQSLERLSYER ERHTESCL PHLDNWY R E Q@G5

BokkkEEEEkE ®LEE kL EEREEER ® kR, REE®.E ERE®Ek EEswdkkEs.ckksE,

DanaPB2_Tsp&aC-PA L= NWPVP LSOOV LENAPHP LAY LDPEPVNASVCQS LDRSSYERERF TESCL PHLDDWY RE Hgedeis]

Dm=l Tsp&8C-PA pr s STFLOGASLTLAMIEFCVLLATIMSCTGLASORARLKK - - -- - PVQEMRTOEVESROTL TReed=k

HHRERBEEEE , BE . FEEEEE REREE.SEER . EBE RS #Fooww E 4 EaE o

SIFLGASLVLALVEFCVLLCITMSCAGLASERAVLESCKEGMPDRERRLEVVO)SHLAL TRpd=k!

Dmel Tsp&aC-PA pasLPE N Y EPCVE LRENSNHSGDGTY LGPASRHYSSEDFKELYIKPRDLYKQHNLRTSPANRP TSRS

FHEREE FEEE .. EE L FE O EEREREEEE Ok =

DanaPBZ_TspoBC-PA 240
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Dmel Tsp68C-PA 356 WLUEY 362
o, o=

DanaPBZ_Tsp&aC-PA 338 gy 341
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4. Dot plot between the submitted model and the D. melanogaster ortholog

Paste a screenshot of the dot plot (generated by the Gene Model Checker) of your
submitted model against the putative D. melanogaster ortholog into the box below.
Provide an explanation for any anomalies on the dot plot (e.g., large gaps, regions with no
sequence similarity, indications of significant insertions or deletions).

Note: Large vertical and horizontal gaps near exon boundaries in the dot plot often
indicate that an incorrect splice site might have been picked. Please re-examine these
regions and provide a justification as to why you have selected this particular set of
donor and acceptor sites.

Dmel Tsp68C-PA vs. DanaPB2 Tsp68C-PA
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Transcription Start Sites (TSS) Report Form (Optional)

Note: Complete this section if you have annotated the TSS for the gene above. This
section is optional and you do not need to complete this section to submit the project.

Gene name (e.g., D. ananassae eyeless): D. ananassae Tetraspanin 68C
Gene symbol (e.g., dana_ey): dana Tsp68C

Name(s) of isoform(s) with unique TSS List of isoforms with identical TSS
Tsp68C-PA Tsp68C-PC

Names of the isoforms with unique TSS in D. melanogaster that are absent in this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):
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Isoform TSS Report

Complete an Isoform TSS report (through page 71) for each unique TSS listed in the
table above. Copy and paste this form to create as many copies as needed.

Gene-isoform name (e.g., dana_ey-RA): dana Tsp68C-PA

Names of the isoforms with the same TSS as this isoform: dana Tsp68C-PC

Type of core promoter in D. melanogaster (see table below):
(Peaked / Intermediate / Broad / Insufficient Evidence)

The type of core promoter is defined by the number of TSS annotated by the Celniker
group at modENCODE and the number of DHS positions:
Type of core promoter # annotated TSS # DHS positions
Peaked 1 0
0 1
1 1
Intermediate <1 >1
>1 <1
Broad >1 >1
Insufficient Evidence 0 0
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1. Turn on RAMPAGE evidence tracks

Coordinates of the TSS position based on position with the highest RAMPAGE read density
19,408-19,409

Coordinates of the narrow TSS search region based on RAMPAGE peaks
19,108-19,709

If the TSS position and narrow TSS search region are supported by RAMPAGE data, paste a
Genome Browser screenshot of the region surrounding the putative TSS (+300bp)
showing the Combined RAMPAGE TSS evidence track:
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2. Turn on ATAC-Seq evidence track

If the wide TSS search region is supported by ATAC-Seq data, paste a Genome Browser
screenshot of the region surrounding the putative TSS (+300bp) showing the Eye
Discs ATAC-Seq evidence track:

Coordinates of the wide TSS search region based on ATAC-Seq peaks
19,056-19,858

Comt irrd BET0GR MNGE K o MUTE e D Motmta ] ECRINS e TigsuRs

Binela Thedss RiASTE by TRE

FEDEATING £ 1488NTE Dy AEDEATRATTST
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3. Turn on RNA-Seq evidence tracks

If the TSS annotation is supported by RNA-Seq read coverage or splice junction predictions
(e.g., regtools), paste a Genome Browser screenshot of the region surrounding the
putative TSS (£300bp) showing the following evidence tracks:

1. RNA-Seq Coverage or RNA-Seq Alignment Summary
2. Combined Splice Junctions or RNA-Seq TopHat

If the RNA-Seq evidence tracks indicate the TSS position, list it here: 18,884-19,687
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4. Annotate the first transcribed exon

Coordinates of the first transcribed exon based on blastn alignment: 19,231-19,185

Does the blastn alignment cover the entire D. melanogaster first transcribed exon?
No

If not, specify the parts of the D. melanogaster exon that are missing from the blastn
alignment.
1-215

[f the TSS annotation is supported by blastn alignment of the initial transcribed exon
against the contig sequence, paste a screenshot of the blastn alignment into the box
below:

I I
DanaPB2_dna range=contig26:1-66525 5'pad=0 3'pad=0 strand=+ repeatMasking=none

Sequence ID: Query_31481 Length: 66525 Number of Matches: 1

Range 1: 19185 to 19231 Graphics

Score Expect Identities Gaps Strand
41.1 bits(27) ee-06 37/47(79%) 0/47(0%) Plus/Minus

Query 216 GTTTTAATTACAAATTTGTGCTCAATCTATGTAACTTTTTGTTTTTG 262

] ]
Sbjct 19231 GTTCTCATTACAAGTTTTTGCTTAATTTATGTAATTTTCTTTTCTTG 19185
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5. Turn on comparative genomics tracks

If the TSS annotation is supported by sequence conservation with other Drosophila species,
paste a screenshot of the multiple sequence alignment (e.g., from Clustal Omega,
ROAST) into the box below:
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6. Summarize the evidence that supports the TSS annotation postulated above

Coordinate(s) of the TSS position(s):

Based on RAMPAGE data: 19,108-19,709
Based on ATAC-Seq data: 19,056-19,858
Based on RNA-Seq data: 18,884-19,687
Based on blastn alignment: 19,061

Based on other evidence (please specify):

Note: If the blastn alignment for the initial transcribed exon is a partial alignment, you
can extrapolate the TSS position based on the number of nucleotides that are missing
from the beginning of the exon. (Enter “Insufficient evidence” if you cannot determine
the TSS position based on the available evidence.)

Were you able to define a TSS position based on the available evidence? Yes
If so, indicate in the table below the evidence that supports this TSS position

If not, were you able to define a TSS search region?
If so, indicate in the table below the evidence that supports the TSS search region(s)

Evidence type Support Refute Neither
RAMPAGE peaks and read density O [
ATAC-Seq peaks and log likelihood enrichment profile L] [
RNA-Seq coverage and splice junctions L] [
blastn alignment of the initial exon from D. melanogaster L] [
Sequence conservation with other Drosophila species L] L]
(e.g., “Conservation” track on the Genome Browser)

Other (please specify) [ L]
[e.g., Gnomon, N-SCAN, Augustus TSS predictions;

histone modifications (ChIP-Seq data)].

Note: The evidence type refutes the TSS annotation only if it suggests an alternate TSS
position. For example, the presence of RNA-Seq read coverage upstream of the
annotated TSS indicates that the TSS is located further upstream and it would be
considered to be evidence against the annotated TSS; check “Refute.” In contrast, the
lack of RNA-Seq read coverage is a negative result that neither supports nor refutes the
TSS annotation; check “Neither.”
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Provide an explanation if the TSS annotation is inconsistent with at least one of the
evidence types specified above:

Gene Report Form

Gene name (e.g., D. ananassae eyeless): D. ananassae CG8757
Gene symbol (e.g., dana_ey): dana CG8757

Approximate location in project (from 5’ end to 3’ end): 25,049-25,926
Number of isoforms in D. melanogaster: 1

Number of isoforms in this project: 1

Complete the following table, including all of the isoforms in this project:

Name(s) of unique isoform(s) List of isoforms with identical coding sequences
based on coding sequence
CG8757-RB

Names of the isoforms with unique coding sequences in D. melanogaster that are absent in
this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):

Note: For isoforms with identical coding sequence, you only need to complete the
Isoform Report Form for one of these isoforms (i.e. using the name of the isoform listed
in the left column of the table above). However, you should generate GFF, transcript,
and peptide sequence files for ALL isoforms, irrespective of whether their coding
sequence is identical to that of another isoform.

Consensus Sequence Errors Report Form

Complete this section if you have identified errors in the project consensus sequence
that affect the annotation of the gene described above.
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All of the coordinates reported in this section should be relative to the coordinates of
the original project sequence.

Location(s) in the project sequence with consensus errors:

1. Evidence that supports the consensus errors postulated above

Note: Evidence that could be used to support the hypothesis of errors within the
consensus sequence includes a CDS alignment with frame shifts or in-frame stop codons,
and RNA-Seq reads with discrepant alignments compared to the project sequence.

2. Generate a VCF file which describes the changes to the consensus sequence

Use the Sequencer Updater to create a Variant Call Format (VCF) file that describes the
changes to the consensus sequence you have identified above. Paste a screenshot with
the list of sequence changes into the box below:

Isoform Report Form

Complete this report form for each unique isoform listed in the table above. Copy and
paste this form to create as many copies of this Isoform Report Form as needed.

Gene-isoform symbol (e.g., dana_ey-PA): dana CG8757-RB
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Names of any additional isoforms with identical coding sequences:

Last Update: 08/24/2020

Is the 5’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 5’ end:
Is the 3’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 3’ end:

(Define “putative exons” based on the exons present in the D. melanogaster ortholog)

1. Gene Model Checker checklist

Enter the coordinates of your final gene model for this isoform into the Gene Model

Checker and paste a screenshot of the checklist results into the box below:

Note: For projects with consensus sequence errors, report the exon coordinates relative
to the original project sequence. Include the VCF file you have generated above when
you submit the gene model to the Gene Model Checker. The Gene Model Checker will use
this VCF file to automatically revise the submitted exon coordinates.

Configure Gene Model
Project Details
Species Name:
Genome Assembly:

Scaffold Name:

Ortholog Details

Orthelog in D. melanogaster:

Model Details
Errors in Consensus Sequence?

Coding Exen Coerdinates:

Annotated Untranslated
Regions?

Orientation of Gene Relative to
Query Sequence:

Completeness of Gene Model
Translation:

Stop Codon Coordinates:

D. ananassae
Mar. 2020 (GEP/Muller D Element)

contig26

CGB757-PB

O Yes @ No

25049-25624, 25684-25824, 25888-25026

O Yes @® No
@ Plus ) Minus
(@ Complete (O Partial

25927-25929

«

Checklist

Dot Plot || Transeript Sequence

| Expand Al | =] Collapse Al

L= - - - T

View

Criteria

Check for Start Codon
Acceptor for CDS 1
Donor for CDS 1
Acceptor for CDS 2
Donor for GDS 2
Acceptor for CDS 3
Donor for GDS 3
Check far Stop Codon
Additional Checks

Peptide Sequence || Exiracted Coding Exons

Number of coding exons matched ortholog

Downloads

Status
© Pass
Skip

© Pass
©Pass
© Pass
@ Pass
Skip
©Pass
© Pass
©Pass

Message

Already checked for Start Godon

Already checked for Stop Codon

2. View the gene model on the Genome Browser

Click on the magnifying glass icon under the “Checklist” tab of the Gene Model Checker to
view your gene model on the GEP UCSC Genome Browser. Zoom in so that only this

isoform is in the genome browser window, and capture a screenshot that includes
the following evidence tracks if they are available:

1. A sequence alignment track (e.g., D. mel Proteins)
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2. Atleast one gene prediction track (e.g., Genscan)
3. Atleast one RNA-Seq track (e.g., RNA-Seq Coverage)
4. A comparative genomics track (e.g., D. mel. Net Alignment, Conservation)

Paste a screenshot of your gene model as shown on the GEP UCSC Genome Browser
into the box below:

scale Saa bases} : DanaFE2
cobt 926

j P o i

ol Gene Mode =] il
DanaFB2_CGST7S7-FB

f
b
)

Gap Locations
Gap

ELASTH Alighment to D, melano2aster Froteins

CG4a455—-FC
CEIE81-FE
CE3Ee1-FA

CG48435-FA

CG1e9s2-FE

CE48436-FE

CG484535-FC

CG4A455-FE
CEozEe-FA

antdh-FA
CEolse-FE
CESTSY-FB
CEI5al-FC

-
o
=
m
o
I

rAnE-FE

GeMoMs Gene Fredictions with RHA-Zeg

GeMoMa Genes
Genscan Gene Fredictions

Genscan Genes
Ceneid Gene Fredictions

Geheid Genes

H-ZCAM FASA-EST Gene Fredictions
H-ZCAN PRZA-EST
SGF Gene FPredictions
2GF Genes
AuguUsTus Gehe Fredictions
AugusTUsS
EHAF Gene Fredictions
SHAF
GlimmerHMM Gene Fredictions

G 1immerHMM

E. 75 _ EMA-s2q for AdU1t Female

AdU1t Female

Sod4 EMHA-z2q for AdU1t Male
AdU1t Male
| o_ I.h--______
.39 _ EMA-Sey for Wolkachia—cured Embryo
Emiityo
_ a_
me 1 aste ALl 2814 (BO CRE] 6 + I MT . SdmE ) 2 SHme

0. me1. Met E I F FFFFrTTIT T —

Zimple Tahdem Eepeats by TEF
Simple Eepeats
Eepeating Elements by EspeatMasker

EepeatMasker

44



Last Update: 08/24/2020

3. Alignment between the submitted model and the D. melanogaster ortholog

Show an alignment between the protein sequence for your gene model and the protein
sequence from the putative D. melanogaster ortholog. You can either use the protein
alignment generated by the Gene Model Checker (available through the “View protein
alignment” link under the “Dot Plot” tab) or you can generate a new alignment using the
“Align two or more sequences” feature at the NCBI BLAST web site. Paste a screenshot of
the protein alignment into the box below:

Alignment of Dmel CG8757-PB vs. DanaPB2 CG8757-PB

View plain text version

Download alignment image

Identity: 192/252 (76.2%). Similarity: 223/252 (88.5%). Gaps: 0/252 ( 0.0%)

Dmel CGB757-PB 1 MERWCHNKVAVVSGASAGIGAACTRALIGAGMIVVGLARRHERVEK LRSGLSLEQQSRLHA &2
BHEE REEAE, WEED RERBRE REE REEE, RERREER, S BEE, EE EE R, EEE, EE

DanaPB2_CGE757-PB 1 MERWRNKVAVISGASSGIGAACARALVGAGMWVELARRODRVEQLRQELSAEKQSRVHA 6@

Dmel CGB757-PB 31 TKCDITQEDQVLKAFDWTCRQLGGVDVLYSNAGTIIGTGELSERDDGPAMRSTIETNIMGT 122

L dd mEE, ok W kmEmaE, kdechk®E . ddemsmaE ek EE R . maEdE, kR

DanaPB2_CGE757-PB 51 TRCDVSRNEQVAKAFEWIKMNLGAVDVLISNAGTMATGELSGODDAGAMLSTMETNVMGGE 128
Dmsl_CGE757-PB 121 VWCVRESFRSMERRGT EGHVV IVNSVAGYOWVPNLGPOLPSLNIYPATKFALRAMNEIYRQ 158

B, BE L E L EE . B EEEREEE, RS ERRmdsdEREnEskghdm, wndkd mRSgddgs

DanaPB2_ CGE757-PB 121 VYCIREAFQSMREREAEGHVY IMNSVAGOOWVPNLGPOLPSLNIYPASKFALTAMNEIYRQ 188

Dmel_CGB757-PB N = A E TVSPGIVDTVILPEQIQGT TKQHMPMLRSDDVADAY LWATGTP PNV, el i)

BEEERBE Rk H.BEEEERE Kk, SEEERERXIHEES,  EEEERIREEERREREEELS
DanaPB2_CGE757-PB Ny S AR A TISPOQIVDTDILPQQIQGIIKQHMPMLECADVADAVLWATGTP o248
Dmel CGB757-PB 241 HNITIKPQGEKF 252

EE o HEEEE R

DanaPB2_CGE757-PB 241 HWVTIKPQGEKF 252
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4. Dot plot between the submitted model and the D. melanogaster ortholog

Paste a screenshot of the dot plot (generated by the Gene Model Checker) of your
submitted model against the putative D. melanogaster ortholog into the box below.
Provide an explanation for any anomalies on the dot plot (e.g., large gaps, regions with no
sequence similarity, indications of significant insertions or deletions).

Note: Large vertical and horizontal gaps near exon boundaries in the dot plot often
indicate that an incorrect splice site might have been picked. Please re-examine these
regions and provide a justification as to why you have selected this particular set of
donor and acceptor sites.

Dmel CG8757-PB vs. DanaPB2 CG8757-PB
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Transcription Start Sites (TSS) Report Form (Optional)

Note: Complete this section if you have annotated the TSS for the gene above. This
section is optional and you do not need to complete this section to submit the project.

Gene name (e.g., D. ananassae eyeless): D. ananassae CG8757
Gene symbol (e.g., dana_ey): dana CG8757

Name(s) of isoform(s) with unique TSS List of isoforms with identical TSS
CG8757-RB

Names of the isoforms with unique TSS in D. melanogaster that are absent in this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):
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Isoform TSS Report

Complete an Isoform TSS report (through page 71) for each unique TSS listed in the
table above. Copy and paste this form to create as many copies as needed.

Gene-isoform name (e.g., dana_ey-RA): dana CG8757-RB

Names of the isoforms with the same TSS as this isoform:

Type of core promoter in D. melanogaster (see table below):
(Peaked / Intermediate / Broad / Insufficient Evidence)

The type of core promoter is defined by the number of TSS annotated by the Celniker
group at modENCODE and the number of DHS positions:
Type of core promoter # annotated TSS # DHS positions
Peaked 1 0
0 1
1 1
Intermediate <1 >1
>1 <1
Broad >1 >1
Insufficient Evidence 0 0
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1. Turn on RAMPAGE evidence tracks

Coordinates of the TSS position based on position with the highest RAMPAGE read density
25,031-25,032

Coordinates of the narrow TSS search region based on RAMPAGE peaks
24,731-25,332

If the TSS position and narrow TSS search region are supported by RAMPAGE data, paste a
Genome Browser screenshot of the region surrounding the putative TSS (+300bp)
showing the Combined RAMPAGE TSS evidence track:
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2. Turn on ATAC-Seq evidence track

If the wide TSS search region is supported by ATAC-Seq data, paste a Genome Browser
screenshot of the region surrounding the putative TSS (+300bp) showing the Eye
Discs ATAC-Seq evidence track:

Coordinates of the wide TSS search region based on ATAC-Seq peaks
24,664-25,417

Eomh nb B0 1L CT A0S FOr WU ITIRTE Dbk lopaanta | Tages St TiEE
== =)

SN e TANOIS RPDRATS T TRF

Bewwatiere Elewents s Reveatrasire
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3. Turn on RNA-Seq evidence tracks

If the TSS annotation is supported by RNA-Seq read coverage or splice junction predictions
(e.g., regtools), paste a Genome Browser screenshot of the region surrounding the
putative TSS (£300bp) showing the following evidence tracks:

1. RNA-Seq Coverage or RNA-Seq Alignment Summary
2. Combined Splice Junctions or RNA-Seq TopHat

Comk ey RANPACE Transor iption Stact §ites
RAPACE Puaks

Bk inda ERMMGE Raad BeAt ity (P Srans

PN P i 3 : AN
PR

ATRG-%6a A Drosoenils Fys Diece

Log Likel iheed Ere ichusnk For Bya-snterab) Digts

[T tm
" COMD I ST 1408 RCTAONS FOF M ITA0 IR DESE ID0RSNTA| STIZUS 200 T1SSUS
Biknte Thrsh PAGEATE By TR
| Sl Rapwats
REESAT N7 E 14RENTS T MERSITHASHEr

If the RNA-Seq evidence tracks indicate the TSS position, list it here: 24,700-25,285
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4. Annotate the first transcribed exon

Coordinates of the first transcribed exon based on blastn alignment:
25,006-25,623

Does the blastn alignment cover the entire D. melanogaster first transcribed exon?
No

If not, specify the parts of the D. melanogaster exon that are missing from the blastn
alignment.
1-20,603-618

If the TSS annotation is supported by blastn alignment of the initial transcribed exon
against the contig sequence, paste a screenshot of the blastn alignment into the box
below:

DanaPB2_dna range=contig26:1-66525 5'pad=0 3'pad=0 strand=+ repeatMasking=none
Sequence ID: Query_55427 Length: 66525 Number of Matches: 1

Range 1: 25026 to 25608 Graphics

Score Expect Identities Gaps Strand
323 bits(225) 1e-90 404/583(69%) 0/583(0%) Plus/Plus
Query 2@ TTAGACGTCTGTGGAACGGTAACATGGAGCGTTGGTGCAATAAAGTGGCCGTGGTGAGCG 79

(L LD e e e e Ly | |
Sbjct 25026 TTGGCCATCAGTCGATAGGTCTCATGGAGCGTTGGCGCAACAAAGTGGCCGTGATATCAG 25085

Query 8@ GAGCGAGTGCCGGAATTGGTGCAGCATGCACCCGTGCCTTGATCGGAGCAGGAATGATAG 139

COLE L e e et It LE L T ||
Sbjct 25086 GAGCCAGCTCCGGCATTGGAGCAGCCTGTGCACGGGCATTGGTCGGGGCTGGAATGGTGE 25145

Query 148 TGETGGGTCTGGCCAGGCGGCATGAGCGAGT TGAGAAGCTTCGCAGTGGTCTGAGTCTCG 199

Sbhjct 25146 TAGTAGGGCTTGCTAGACGCCAGGATCGAGTCGAACAGCTCCGCCAGGAGCTGTCCGCAG 25285

Query 280 AACAGCAGTCTCGGCTTCACGCAATCAAGTGCGACATTACGCAGGAGGATCAGGTTTTGA 259

N A N e e
Sbjct 25286 AGAAGCAATCCCGGGTTCATGCGATCAGGTGCGACGTATCTCGAAATGAGCAAGTTGCTA 25265

Query 260 AGGCCTTCGACTGGACCTGLCGGCAATTGGGTGGAGTGGACGTGTTGGTGAGCAATGCTG 319

[LLELLELE LI R
Sbjct 25266 AGGCTTTCGAATGGATCAAGATGAACCTGGGCGCCGTGGACGTACTAATAAGCAACGCCG 25325

Query 320 GGATCATTGGTACCGGAGAACTCAGCGAGCGGGATGATGGTCCTGCTATGCGATCCACCA 379

Sbjct 25326 GCACCATGGCAACGGGCGAGCTTAGTGGGCAGGATGACGCCGGAGCCATGCTGTCTACGA 25385

Query 380 TAGAAACAAACATCATGGGCACCGTTTACTGTGTCCGCGAGTCCTTCCGTTCGATGAARA 439

O e O S N A O o A N A S A S A RN
Sbjct 25386 TGGAGACGAATGTAATGGGAGGCGTATATTGCATACGGGAAGCGTTCCAATCGATGCGCG 25445

Query 440 GGCGAGGAACCGAGGGRCCACGTGGTCATCGTGAACAGCGTGLCGGGCTACCAGGTACCCA 499

LT PR i ter et Cner b Fren FrLl
Sbjct 25446 AACGGGAAGCTGAAGGCCACGTAGTAATCATGAACAGTGTCGCGGGTCAACAGGTGCCCA 25585

Query 580 ACCTGGGACCCCAGCTTCCCTCGCTAAACATTTATCCGGCCACCAAGTTTGCCCTTCGCG 559

Shjct 25586 ACCTGGGACCCCAACTGCCGTCTCTAAACATTTACCCGGCGAGCAAGTTCGCCCTCACGG 25565

Query 560 CCATGAACGAGATCTACCGCCAGGAGTTCCAGAGGCACARAAC 6B2

[ CLEELEEEELELE P i LEeer  FEEeErrr
Sbjct 25566 CAATGAACGAGATCTATCGCCAAGAATTCCAACGGCACAAAAC 25608
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5. Turn on comparative genomics tracks

If the TSS annotation is supported by sequence conservation with other Drosophila species,
paste a screenshot of the multiple sequence alignment (e.g., from Clustal Omega,
ROAST) into the box below:
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6. Summarize the evidence that supports the TSS annotation postulated above

Coordinate(s) of the TSS position(s):

Based on RAMPAGE data: 24,731-25,332
Based on ATAC-Seq data: 24,664-25,417
Based on RNA-Seq data: 24,700-25,285
Based on blastn alignment: 25,006-25,623

Based on other evidence (please specify):

Note: If the blastn alignment for the initial transcribed exon is a partial alignment, you
can extrapolate the TSS position based on the number of nucleotides that are missing
from the beginning of the exon. (Enter “Insufficient evidence” if you cannot determine
the TSS position based on the available evidence.)

Were you able to define a TSS position based on the available evidence? Yes
If so, indicate in the table below the evidence that supports this TSS position

If not, were you able to define a TSS search region?
If so, indicate in the table below the evidence that supports the TSS search region(s)

Evidence type Support Refute Neither
RAMPAGE peaks and read density O [
ATAC-Seq peaks and log likelihood enrichment profile L] [
RNA-Seq coverage and splice junctions L] [
blastn alignment of the initial exon from D. melanogaster L] [
Sequence conservation with other Drosophila species L] L]
(e.g., “Conservation” track on the Genome Browser)

Other (please specify) [ L]
[e.g., Gnomon, N-SCAN, Augustus TSS predictions;

histone modifications (ChIP-Seq data)].

Note: The evidence type refutes the TSS annotation only if it suggests an alternate TSS
position. For example, the presence of RNA-Seq read coverage upstream of the
annotated TSS indicates that the TSS is located further upstream and it would be
considered to be evidence against the annotated TSS; check “Refute.” In contrast, the
lack of RNA-Seq read coverage is a negative result that neither supports nor refutes the
TSS annotation; check “Neither.”
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Gene Report Form

Gene name (e.g., D. ananassae eyeless): D. ananassae Hemolectin
Gene symbol (e.g., dana_ey): dana Hml

Approximate location in project (from 5’ end to 3’ end): 27,564-42,593
Number of isoforms in D. melanogaster: 2
Number of isoforms in this project: 2

Complete the following table, including all of the isoforms in this project:

Name(s) of unique isoform(s) List of isoforms with identical coding sequences
based on coding sequence
HmI-RA HmI-RB

Names of the isoforms with unique coding sequences in D. melanogaster that are absent in
this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):

Note: For isoforms with identical coding sequence, you only need to complete the
Isoform Report Form for one of these isoforms (i.e. using the name of the isoform listed
in the left column of the table above). However, you should generate GFF, transcript,
and peptide sequence files for ALL isoforms, irrespective of whether their coding
sequence is identical to that of another isoform.

Consensus Sequence Errors Report Form

Complete this section if you have identified errors in the project consensus sequence
that affect the annotation of the gene described above.

All of the coordinates reported in this section should be relative to the coordinates of
the original project sequence.
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Location(s) in the project sequence with consensus errors:

1. Evidence that supports the consensus errors postulated above

Note: Evidence that could be used to support the hypothesis of errors within the
consensus sequence includes a CDS alignment with frame shifts or in-frame stop codons,
and RNA-Seq reads with discrepant alignments compared to the project sequence.

2. Generate a VCF file which describes the changes to the consensus sequence

Use the Sequencer Updater to create a Variant Call Format (VCF) file that describes the
changes to the consensus sequence you have identified above. Paste a screenshot with
the list of sequence changes into the box below:

Isoformm Report Form

Complete this report form for each unique isoform listed in the table above. Copy and
paste this form to create as many copies of this Isoform Report Form as needed.

Gene-isoform symbol (e.g., dana_ey-PA): dana HmI-RA

Names of any additional isoforms with identical coding sequences: dana HmI-RB
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Is the 5’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 5’ end:
Is the 3’ end of this isoform missing from the end of the project? No
If so, how many putative exons are missing from the 3’ end:

(Define “putative exons” based on the exons present in the D. melanogaster ortholog)

1. Gene Model Checker checklist

Enter the coordinates of your final gene model for this isoform into the Gene Model
Checker and paste a screenshot of the checklist results into the box below:

Note: For projects with consensus sequence errors, report the exon coordinates relative

to the original project sequence. Include the VCF file you have generated above when
you submit the gene model to the Gene Model Checker. The Gene Model Checker will use

this VCF file to automatically revise the submitted exon coordinates.

B Gene Model Checker
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2. View the gene model on the Genome Browser

Click on the magnifying glass icon under the “Checklist” tab of the Gene Model Checker to
view your gene model on the GEP UCSC Genome Browser. Zoom in so that only this

isoform is in the genome browser window, and capture a screenshot that includes
the following evidence tracks if they are available:

A sequence alignment track (e.g., D. mel Proteins)

At least one gene prediction track (e.g., Genscan)

At least one RNA-Seq track (e.g., RNA-Seq Coverage)

A comparative genomics track (e.g., D. mel. Net Alignment, Conservation)

BN

Paste a screenshot of your gene model as shown on the GEP UCSC Genome Browser
into the box below:

S S o

S B

Tcale S kb | DanaFE2
cont ig26: 58, aaa| 35, aaa| 48, 888]
CuUstom Gene Model for DanaFE2
DanaFE2_Hm 1-FEB
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ELAZTH Alignment to O, melanodaster Froteins
O, mel1 Froteins
GeMoMa Gene Fredictions with RHA-Seq
ZeMoMa Genes
Genscan Gene Fredictions

Genscan Genes

Geneid Gene Fredictions

Geneid Genes

H-ZCAM FASA-EST Gene Fredictions
H-2CAM FARZA-EST
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EMAF Gene Fredictions
EMAF
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. muﬂﬂhﬂm‘ alatnibhotden ol dlb adile
T35 _ A-=ed for Adult Male
AdU1t Male
o _ 1‘“'“‘&““&-&“ vl bl ha e i N A Lk
Mo data — MA— —Sed for Wolbachia-cured EmbPH
EmbPHD
Mo data _
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3. Alignment between the submitted model and the D. melanogaster ortholog

Show an alignment between the protein sequence for your gene model and the protein
sequence from the putative D. melanogaster ortholog. You can either use the protein
alignment generated by the Gene Model Checker (available through the “View protein
alignment” link under the “Dot Plot” tab) or you can generate a new alignment using the
“Align two or more sequences” feature at the NCBI BLAST web site. Paste a screenshot of
the protein alignment into the box below:

Alignment of Dmel Hml-PA vs. DanaPB2 Hml-PA

View plain text version

Download alignment image

Identity: 3227/3847 (83.9%). Similarity: 3524/3847 (91.6%). Gaps: 43/3847 ( 1.1%)

Dmel_Hml-PA 1 MANKUTFVALWLLFISSVLTENGDIITTDDDDEDIN NN N e L s 60
Ed :alx*::a:**:a_ = :*:H&**:.H:g***$H$8::*HH%:I$:H.:$ EERBEZEE

DanaPB2_Hml-PA 1 MDKKTIFLTLYLLYICHVHAEDGDIIMNDEDDEDINIR IR S eds 60

Dmel_Hml-PA 61 I EARY TYGGSEGGRSGFGEGYGVGEGEGEGEEYEG- TKTSHAAGGLLTKTLGFLGM 115
.3**$HH$$:*$H H.****Hga. *HH%I £ *:

DanaPB2_Hml-PA 61 ZARYAYGG- === == === ===~ GAGGGGEGYGHNIKTSF - -~ -~ - - KT----GF 35

Dmel_Hml-PA Ll SOGNFYGGGGHF LAAF GKCSALQLPSNVOSECHNGRCKVFCPTGYSFAQDVSVLEMRE

EEERERER BN RERERENR *H 3** H%&***HH&&* *HH&%* i wE

DanaPB2_Hml-PA e - - - -0GN FYGGESQRLDA_-.GRCSALPLPPN\FQASCHNGRCWFCF‘AGYS FAQNIQELE 151
Dmel_Hml-PA iR C SNDGWI TGN SVFAEVPPCOAQC TPPCONNGICI SAGVODCPENYYGPLCQDKKSTCASEEEL]

HEkEHkkkE, HhEkk.HxEdkkhkREE: kdkkxREkkk, ExckbkkEnsthkkn ARk haRn Rk

DanaPB2_Hml-PA IFRF CSNDGWIVANSVF TEVPPCQAQCFPPCONNGICLSAGVOQCPENYYGPVCOOKKSTCASEENNN

Dmel_Hml-PA Ll PEAPKNSEVSCEN HAECMREFQFPDESGITHIE[RWHTKTGLSKTPDCAPE 299

EE e e T T s

DanaPB2_Hml-PA R PKAPKNSEVSCRN CNAQCI“'IRGFQFPDGSGITNIECRNGQI.-NHTKTGLS'I‘I’PDCAPE 271

Dmel_Hml-Pa 3ga LLTaw Taceim e S Tia e ey | e ey i ITDRCNVTNTNFNGNY KCAYEMDDARCTRSE 359

ERERRRERFERRRZRERRRERET ok R RhRk R SRR R ERERETR,, R HE,  RREEE K

DanaPB2_Hml-PA 272 [t e im e S Nau sy o er e I TDRCNVTNTNFNGNYKCSYEMEEARCTFNC 331

Dmel_Hml-PA 368 POVPGLKIQGRIDIEYKCNYLQGQYLPAPLPKCIFP R =y by ol o i 418

dEEFkAk , BEE Rk EEERRL Rk Rk BEkkRkEEERk, Rk, ok Kk kE, ok ok kEk

DanaPB2_Hml-PA 332 POVPGLEVQGRLDIEYKCHNYQTGHYRPATLPKCIFPGay Ryl 4rg e vl £ 391

Dmel_Hml-Pa 419 (=gt SR e JRETE I el S SAFWWSSEETVWTMSSYSLYQSHNNLDIVIDK 478
doyEEk kEE,  kkk  EERRRRERRRRRRR Rk Rk R Rk kR kkRERE ok ERkE

DanaPB2_Hml-PA 292 eI SGRNSHS ARV NS A WSS EETVWVTPGRYSLYQSSEVDLVIDK 451

Dmel_Hml-Pa L s I 2 o TN g s A AP L SCSHTLITDKYSGTFDITLKACPYGSGYGCA 538
FEEEEAERRFRREE  RERE LR R R FRREEEREREREE  FRE R R R B AR R R R R E RS

DanaPB2_Hml-PA LV o K TN R QNS RS AP SCSHTLITDNYSGTFDITLKACPYGSGYGCA 511

Dmel Hml-Pa 530 (MagiemlR g (8 GTMOLTTPIKKLPMPVOVMGMKVMPVAQHVQIDLESYGLELDWD 5528

FEEEFFFEEEE R R R RN BE A FREE R R R R R R R R R kR R, R

DanaPB2_Hml-PA 512 [agRT v R gy =18 GTMQLS TP IKTLPMPVOQVMGMKVMPVAQHVQIDLESVGIKLDWD 571

Dmel Hml-Pa 299 HRQYVSVQAGPQMWGKVGGLCGTLDGDPNTDOLTSRTGKKLATVEKAFADAWRVEDRSELCQ 558

FEEEFHF  FEERERREERRRRE, FEF BRER ok, BEEE R B R R Rk EE ,

DanaPB2_Hml-PA 572 HRQYVSVHAGPQMWGKVGGLCGSLDGDFNTDLVSKTGKKLETVKAFADAWRVEDRSEMCQ 531

Dmel_Hml-PA 659 VENSAEMEFGMDSCEQSKLQKAVSVCERLLANEKLGDCIKPFNYDALIRTCHMADYCNCAN 718

EEEEEE, L EE, L EE L, KEE EREREERERREREEEEEREEE, Rk, SRRk R R g

DanaPB2_Hml-PA 632 VENSAELDFGVESCPQAKMOKAASVCERLLANEKLGDCIKPFNYEALIRSCMADYCNCAN 691

Dmel_Hml-PA 719 REHPESCNCDAIAMLAKECAFKGIKLEHGWRNLEICPI s ac 5o iy o liaely i glavisly 778

B L e e e T T T E T T T

DanaPB2_Hml-PA 692 QEHPESCNCDSIAMLAKECAFKGIKLEHGWRNLEICPisacige iy oitacy g lawsty 751
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4. Dot plot between the submitted model and the D. melanogaster ortholog

Paste a screenshot of the dot plot (generated by the Gene Model Checker) of your
submitted model against the putative D. melanogaster ortholog into the box below.
Provide an explanation for any anomalies on the dot plot (e.g., large gaps, regions with no
sequence similarity, indications of significant insertions or deletions).

Note: Large vertical and horizontal gaps near exon boundaries in the dot plot often
indicate that an incorrect splice site might have been picked. Please re-examine these
regions and provide a justification as to why you have selected this particular set of
donor and acceptor sites.

Dmel Hml-PA vs. DanaPB2 Hml-PA

DanaPB2 Hml-PA

Dmel Hml-PA
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Transcription Start Sites (TSS) Report Form (Optional)

Note: Complete this section if you have annotated the TSS for the gene above. This
section is optional and you do not need to complete this section to submit the project.

Gene name (e.g., D. ananassae eyeless): D. ananassae Hemolectin
Gene symbol (e.g., dana_ey): dana Hml

Name(s) of isoform(s) with unique TSS List of isoforms with identical TSS
Hml-RA Hml-RB

Names of the isoforms with unique TSS in D. melanogaster that are absent in this species:

Provide the evidence (text and figures) which support the hypothesis that these isoforms
are absent in this species (e.g., changes in canonical splice sites, gene structure, etc.):
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Isoform TSS Report

Complete an Isoform TSS report (through page 71) for each unique TSS listed in the
table above. Copy and paste this form to create as many copies as needed.

Gene-isoform name (e.g., dana_ey-RA): dana Hml-RA

Names of the isoforms with the same TSS as this isoform: dana HmlI-RB

Type of core promoter in D. melanogaster (see table below):
(Peaked / Intermediate / Broad / Insufficient Evidence)

The type of core promoter is defined by the number of TSS annotated by the Celniker
group at modENCODE and the number of DHS positions:
Type of core promoter # annotated TSS # DHS positions
Peaked 1 0
0 1
1 1
Intermediate <1 >1
>1 <1
Broad >1 >1
Insufficient Evidence 0 0
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1. Turn on RAMPAGE evidence tracks

Coordinates of the TSS position based on position with the highest RAMPAGE read density
42,777-42,778

Coordinates of the narrow TSS search region based on RAMPAGE peaks
42,477-43,008

If the TSS position and narrow TSS search region are supported by RAMPAGE data, paste a
Genome Browser screenshot of the region surrounding the putative TSS (+300bp)
showing the Combined RAMPAGE TSS evidence track:
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2. Turn on ATAC-Seq evidence track

If the wide TSS search region is supported by ATAC-Seq data, paste a Genome Browser
screenshot of the region surrounding the putative TSS (+300bp) showing the Eye
Discs ATAC-Seq evidence track:

Coordinates of the wide TSS search region based on ATAC-Seq peaks
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3. Turn on RNA-Seq evidence tracks

If the TSS annotation is supported by RNA-Seq read coverage or splice junction predictions
(e.g., regtools), paste a Genome Browser screenshot of the region surrounding the
putative TSS (£300bp) showing the following evidence tracks:

1. RNA-Seq Coverage or RNA-Seq Alignment Summary
2. Combined Splice Junctions or RNA-Seq TopHat

| Comira SE110n AnCtdone for MIITiDMe v bpmenta | STages el Tissurs
Jonr ipze_amceniin J17 jeneransenas s s e bR R s et

REpeAT g £ lementE Dy FEpesTRAzRer

If the RNA-Seq evidence tracks indicate the TSS position, list it here: 42,317-43,074
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4. Annotate the first transcribed exon

Coordinates of the first transcribed exon based on blastn alignment:

42,441-42,487

Does the blastn alignment cover the entire D. melanogaster first transcribed exon?

No

If not, specify the parts of the D. melanogaster exon that are missing from the blastn
alignment.

1-153

[f the TSS annotation is supported by blastn alignment of the initial transcribed exon
against the contig sequence, paste a screenshot of the blastn alignment into the box

below:

Score

Query
Sbjct
Query
Sbjct

Range 1: 42487 to 42594 Graphic

51.1 bits(34)

154
42594
214
42534

DanaPB2_dna range=contig26:1-66525 5'pad=0 3'pad=0 strand=+ repeatMasking=none
Sequence ID: Query_20105 Length: 66525 Number of Matches: 1

[*2]

Expect Identities Gaps Strand
6e-09 71/108(66%) 0/108(0%) Plus/Minus

AATGGCTAACAAAGTGATTTTTGTGGCGTTGTGGCTGCTTTTTATTTCATCTGTTTTGAC 213

LLLEE LT T AR |11 | | |
AATGGATAAGAAAACTATTTTCTTAACCCTGTACTTGCTCTACATCTGTCACGTGCATGL 42535

AGAGAATGGAGACATTATAATAACCGATGATGACGACGAGGATATCAA 261

CLLTLLERLEEEE FLt ELEEEEE EREEEEE e 111
TGAGGATGGAGACATCATTATGAACGATGAAGACGACGAGGACATAAA 42487

68



Last Update: 08/24/2020

5. Turn on comparative genomics tracks

If the TSS annotation is supported by sequence conservation with other Drosophila species,
paste a screenshot of the multiple sequence alignment (e.g., from Clustal Omega,
ROAST) into the box below:
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6. Summarize the evidence that supports the TSS annotation postulated above

Coordinate(s) of the TSS position(s):

Based on RAMPAGE data: 42,477-43,008
Based on ATAC-Seq data:

Based on RNA-Seq data: 42,317-43,074
Based on blastn alignment: 42,441-42,487

Based on other evidence (please specify):

Note: If the blastn alignment for the initial transcribed exon is a partial alignment, you
can extrapolate the TSS position based on the number of nucleotides that are missing
from the beginning of the exon. (Enter “Insufficient evidence” if you cannot determine
the TSS position based on the available evidence.)

Were you able to define a TSS position based on the available evidence? Yes
If so, indicate in the table below the evidence that supports this TSS position

If not, were you able to define a TSS search region?
If so, indicate in the table below the evidence that supports the TSS search region(s)

Evidence type Support Refute Neither
RAMPAGE peaks and read density O [
ATAC-Seq peaks and log likelihood enrichment profile ] L]
RNA-Seq coverage and splice junctions L] [
blastn alignment of the initial exon from D. melanogaster L] [
Sequence conservation with other Drosophila species L] L]
(e.g., “Conservation” track on the Genome Browser)

Other (please specify) [ L]
[e.g., Gnomon, N-SCAN, Augustus TSS predictions;

histone modifications (ChIP-Seq data)].

Note: The evidence type refutes the TSS annotation only if it suggests an alternate TSS
position. For example, the presence of RNA-Seq read coverage upstream of the
annotated TSS indicates that the TSS is located further upstream and it would be
considered to be evidence against the annotated TSS; check “Refute.” In contrast, the
lack of RNA-Seq read coverage is a negative result that neither supports nor refutes the
TSS annotation; check “Neither.”
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Provide an explanation if the TSS annotation is inconsistent with at least one of the
evidence types specified above:

71



Last Update: 08/24/2020

Check for additional features in your project

For each Genscan gene prediction that does not overlap with the genes you have already
annotated, perform the following analyses to determine if the feature corresponds to a
protein-coding gene, pseudogene, or partial gene duplication.

1. Perform a FlyBase BLASTP search of the predicted protein sequence from Genscan
against the D. melanogaster “Annotated proteins” database. Report the significant
matches (E-value < 1e-5) to protein sequences in D. melanogaster:

2. If there are significant matches to D. melanogaster proteins, analyze the genomic
region immediately surrounding the Genscan prediction using the exon-by-exon
strategy. Report your findings:

e If the feature is a functional protein-coding gene, construct the gene model in
the target species and provide the supporting evidence for the gene model in
a new Gene Report Form

e [Ifthe feature is a pseudogene or a partial gene duplication, provide the
evidence (text and figures) which support these hypotheses:
0 Evidence for a pseudogene includes in-frame stop codons, and frame
shifts within coding exons

0 Changes in gene structure from a multi-exon gene in D. melanogaster
to a single exon gene in the target species could indicate a
retrotransposed pseudogene

3. Perform a NCBI BLASTP search of the predicted protein sequence from Genscan
against the “Reference proteins (refseq_protein)” database. Report the significant
matches (E-value < 1e-5) to curated RefSeq gene models:

e Protein records curated by the NCBI RefSeq database have the prefix “NP_"

4. Examine the gene expression tracks (e.g., RNA-Seq data) for evidence of transcribed
regions that do not correspond to the features you have already annotated or
transposon remnants identified by RepeatMasker. Perform an NCBI BLASTX search
of these genomic regions against the refseq_protein database to determine if they
show significant similarity (E-value < 1e-5) to curated RefSeq gene models (i.e.
protein records with the prefix “NP_"). Report as above:
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Contig 26.5:

FlyBase BlastP shows one significant match to a protein sequence in D.
melanogaster, Ravus-PA. However, Ravus-PA is on the 3R chromosome instead of the
3L chromosome, and also the first exon is not present in the contig. Therefore, it is
most likely a pseudogene.

Description Length
contig26.5 length=310 310

SCORE KEY:
{48 48-58 H0-808 80-2008 >=280
| e

QUERY: contigd6.5

188 288 3aa

Dnel‘\Ravus-PA
[

Dnelsnrn-PE
.|
|

DnelsHeltrin-PC

|Send BLAST Hits to HitList|

BLAST Hit Summary

Description Species Score E value
Ravus-PA Dmel 71.633 1.08942e-12
nrm-FPE Dmel 327278 0542398
Meltrin-PC Dmel 28.4906 8.44301

. el R 4wl Eh ekl Lo 9, bhal L] B il snsnl Crerl

Fre]

ravus [Drosophila melanogaster]
Sequence ID: NP_731779.1 Length: 359 Number of Matches: 1

Range 1: 1 to 122 GenPept Graphic

(]

Score Expect Method Identities Positives Gaps
71.6 bits{174) 3e-10 Compositional matrix adjust. 51/122(42%) 59/122(48%) 47/122(38%)

Query 1  MANVQLTQEKLDALRLEYRTRRPC- == === === =s=mmmmmmmmomoomoeo 24
M+N+QLTQEKLDALR EYR RRPC
Sbjct 1 MSNLQLTQEKLDALRSEYRPRRPCALLKYPRPKTKPEYQAIYPWLLPDETDPHFVECAVC 68

Query 25  ------ KRSDLGKHEGSIKHTKNAQRKSL - - -APKQVPGTDGNGVMKYND - -EEECQLAY 73
KRSDLGKHEGSIKH++NAQRKSL A +G MK+ D +EE L Y
Sbjct 61 ECRLSCKRSDLGKHEGSIKHSENAQRKSLPAKANNSSFNGSSSGAMKWEDTEDEEGLLQY 128

Query 74 GS 75

G+
Sbjet 121 GT 122
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As you can see from the screenshot above, Ravus-PA is a significant match both in
FlyBase Blast and BlastP. However, the first exon was attempted to be found using
small exon finder. However, despite using a very large search area, no matches or
close matches to the first exon could be found. Through BlastP, the second exon
could be found, but the match was very poor. There is not a significant amount of
RNA-Seq data. The BlastX of the data shows 57 significant matches, most of them to
various hypothetical proteins, and different transposases in various species. Given
these facts plus the fact that Ravus should not be on this chromosome, [ believe that
this is most likely a pseudogene.

Search for small coding exons based on the following criteria:

Sequence file Choose File | contig2é fasta.fasta

Coding Exon Type Initial Exon (with start codon) - Sequem:e viewer for Ravus: Ravus:1_8290 0

Start Position 50000

[Re]
[
[=]
[
]

>Ravus: L

End Position 62000 MSNLOLTQEE

Strand Plus ~

CDS 5ize (aa) 10

Donor Site GT ~
Donor Phase Any A
Find Small Exons Reset
:nce
53778 53807 MRPLGESTEE NA 0 ATGARGCCGTTAGGARAGTCCACAAAAGAG
54134 54163 MGCREEPELL NA 0 ATGGGCTGCAALACCAGAGCCARAGGCAGCC
54477 54503 TSI NA 2 ATGCACAGCGARAGTCCTTGGOTCCCARAC
55529 55568 MEFFLFSIERE NA 0 ATGTTCTTCTTATTTAGTATTGEALGARAG
56610 56639 MAEVMLRFGE MA 0 ATGGCGGAGETTATGTTAAGGTITGEGICT
57596 57625 MSFNLEEFEL NA 0 ATGAGCTTTZATCTGGAGCOTTTTGAGGCT
58415 58446 T NA 7 };;‘SZ‘SC—_“—_CGATCTTATZ‘CCCC—_“—_CCCMCM
58648 58677 MDFQRETTSON NA 0 ATGGATTTCCARAAAACCACAAGCCARRAT
5R648 58679 erTE T NA ) zzssa-rzrmccmmacczan_nf-c CRAAAT
59473 59502 MLSILSEVEC NA 0 ATGTTGTCGATCOTCAGCCCAGTTCOTCRAR
— ATGATTTTTTTGTGTTATTATTTCATTATT
59868 59898 MIFLCYYFII HNA 1 -
61296 61326 B — NA ’ ATGGGAGGGECCATGTGOCATGTTGGCATA

E
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Ravus:2_8290_1
Sequence ID: Query_10929 Length: 349 Number of Matches: 3

Range 1: 41 to 159 Graphics ¥ Next IMatch

Score Expect Method Identities Positives Gaps Frame
85.9 bits(211) 9e-34 Compositional matrix adjust. 60/123(49%) 75/123(60%) 9/123(7%) 43

Query 54378 PYFVFCAVCECRLSCKRSDLGKHEGSIKHTKNAQRKSLAPK---QVPGTDGNGVMKYND- 54545
P+FVFCAVCECRLSCKRSDLGKHEGSIKH++NAQRKSL K +G MK+ D
Sbjct 41 PHFVFCAVCECRLSCKRSDLGKHEGSIKHSENAQRKSLPAKANNSSFNGSSSGAMKWEDT — 1@@

Query 54546 -EEECQLAYGSRANHPddeedegdgdvdsdaecdegdedegepeagpepQNDFEAKPVSK 54722
+EE L YG+ ++ D++ E + + + E QND E +PV K
Sbjct 1@l EDEEGLLQYGTDPQD-- - -DETEDEEEGELDETEGDCEDDEKRTQELEAQNDLETEPVIK 156

Query 54723 QQR 54731

QQR
Sbjct 157  QOR 159

Range 2: 160 to 215 Graphics ¥ Next Match A Previous Match 4 First Match

Score Expect Method Identities Positives Gaps Frame
67.4 bits(163) 9e-34 Compositional matrix adjust. 39/58(67%) 43/58(74%) 2/58(3%) +1

Query 54733 RISETDSQQSGMLDYLPLQVTINELPAGAGTISGSSLPTSTSNATPQPPPCRITIKKYV 54986
R SETDSQ SGMLDYLPL VTIME P T + 5+ PTS++ AT PPCRITIKKV
Sbjct 16@ RTSETDSQNSGMLDYLPLHVTINEGPQSLPT - TWSAYPTSSATAT-VAPPCRITIKKY 215

Range 3: 1 to 64 Graphi A Previous Match 4 First IMatch

Score Expect Method Identities Positives Gaps Frame
79.7 bits(195) 9e-19 Compositional matrix adjust. 41/68(60%) 46/68(67%) 4/68(5%) +2

Query 54257 DALRLEYRTRRPCASLKYPRAITKPEYQAIYPWLLPDKTDPLLRLLRCV*MSAKLQAIRS 54436
L RS

DALR EYR RRPCA LKYPR TKPEYQAIYPWLLPD+TDP + C +
Sbjct 1 DALRSEYRPRRPCALLKYPRPKTKPEYQAIYPWLLPDETDP--HFVFCAVCECRLSCKRS 58
Query 54437 RKTRGQHQ 54460
G+H+
Sbjct 59 --DLGKHE &4

Contig 26.6:

There are no significant matches to protein sequences in D. melanogaster. There are

no matches to any reference proteins in NCBI Blastp. RNA-Seq data does not provide
evidence for there being transcription in this region and there are no matches to any
reference proteins using NCBI Blastx.
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Preparing the Project for Submission

For each project, you should prepare the project GFF, transcript, and peptide sequence files
for ALL isoforms along with this report. You can combine the individual files generated by
the Gene Model Checker into a single file using the Annotation Files Merger. Once you have
combined the GFF files into a single file, click on the “Show Track” button to view all the
gene models in the combined GFF file within the Genome Browser.

Paste a screenshot (generated by the Annotation Files Merger) with all the gene
models you have annotated in this project into the box below.

|

d

o

|
N

Scale

cont ig26:
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For projects with multiple errors in the consensus sequence, you should combine all the
VCF files into a single project VCF file using the Annotation Files Merger. Paste a
screenshot of the Genome Browser (generated by the Annotation Files Merger)
showing the locations of all the consensus errors with respect to the original projec
sequence into the box below.

t

Thank you for your submission, and congratulations on completing your analysis of this
region of this genome. Our planned GEP meta-analysis of the genes and genomes in this
study depends on the high quality annotations accomplished by GEP students.
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