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ProjectDetalls

Project Species (e.d®, yakuba D. yakuba
NCBI Taxonomy I(@.g, 7245) 7245
NCBI Assembly I.g., dyak cafl) dyak_cafl

Assembly Accesside.g., GCA_000005975.1)

GCA_000005975.1

Genome Assembly (e.g., May 2011 (WUGSC
dyak_cafl/DyakCAF1))

May 2011 (WUGSC
dyak cafl/DyakCAF1) Assembly

Scaffold Name (e.g., chr3R) chr3R
Scaffold Accession (e.g., CM000160.2) CMO000160.2
Gene ID in targetpecies(e.g., dyak_Rheb) dyak_Rheb
GenelDin D. melanogaste(e.g, dmel_Rheb) | dmel_Rheb
Accession Number @rthologin
D. melanogastefe.g., NT_033777) NT_033777
Chromosomef Orthologin D. melanogaster | 3R
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The data from this document will eventually pablished, so we will need some contact information
from you as well as permissians

Permanent email address (e.(
one you will probably use 5 | red@indogo.league
years from now):
Alternative email address
(optional):
Cellphonenumber (optional): | +25 16913 1143

read@kanto.trainers

If you chase to be a ceauthor(s), you will have to respond promptly to requests to read and
approve the manuscript, and, as parttbat review, you will also be required to validate some
specific data within the manuscript (full instructions will be provided). We estimate that you would
contribute 35 hours of your time to the manuscript preparation process.

If you want to be a cauthor(s) on a publication, and we cannot reach you at the time the publication
is ready for your review, you will no longer be aatghor(s) on the publication that arises from this
data because you are not able to read and approve the manuscript.

If youwould like to be a cauthor(s), please enter your name(s) in the format you want it/them to be
displayed as in publications in the table beldvate: If more than three students contribute to an
individual gene annotation report as a group project, nof¢hose students are eligible for €o
authorship but the claswill be acknowledged.

Namg(s) you Isamu Akai
want on the
publication(s)

By submitting this report to the GEP, you acknowledge that you are allowing the data presented here
to be published.

Byhighlightingd , $Il&vé understand that my instructor may submit my/our
Annotation Report and supporting documentation to the Genomics Education
Partnership(GEP) The Report contains my/our name(s) and contact information. Th

Partnership may use my/our work in a publication. To be-author on any possible
publications, | need to reply promptly to an email froine GERvhen the manuscript is
ready for reviewif | do not, there is a chance my name will not be included s
author.
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Navigation Pane

You will find it helpful to use thBavigationPanefunction of Word while editing this document. It

will be much easier to move around sections this waipceWord versions vary in their layout, please

follow the Use the Navigation pane in WowEbpage to enable vieing of the navigation pane in

@2dzNJ OSNEA2Y 2F 2 2 NRHeadingsl 10% o0a dzMB Kk, &1 KISS @it yBK &
sections in the documeniote that your version oS Word might be different than what the

website is portraying

EnteringCoordinates
When entering coordinateslo not use commas to separate place valgekis will make it easier to
move data to theGene Model CheckeFor example, use 10000 instead of 10,000.

AvoidScreenshatin the GEP UCSC Genome Browser

Avoid taking a screenshot of the GEP UCSC Genome Browser. We have atedraovay to export

the image. Rightlick within theGenome Browser YR 4 St SOG da+ASg6 LYl 3ISEDd ¢
GF1S @2dz (2 | yke sulelth@atpopups areefablBiXd the/GER UCSC Genome
Browser from within your internet broves.

ki

T R

et

Pathways Project: Annotation Videos

Refer to theannotation videodor detailson filling out this report form.GEP Virtual TAs also provide
real time support sevedays a weekdr cases where your model is nstandard(TA schedule

obtain the Zoom link fronyour instructo)).



https://support.office.com/en-us/article/use-the-navigation-pane-in-word-394787be-bca7-459b-894e-3f8511515e55?ui=en-US&rs=en-US&ad=US
https://gander.wustl.edu/~wilson/genechecker/index.html
https://thegep.org/lessons/pathways-project-annotation-videos/
https://thegep.org/taschedule/
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Part A. Gene Report Form

Welcome to the first part of the Annotation Report Form!the following you wilexamine the
genomic neighborhood of your putative ortholegthin your target species and comparedatthe
genomic neighborhood of your target geneln melanogastealsoknown asSynteny)

For a refresher ohow to examine the genomic neighborhood in your target specefsr to the
Pathways Project: Annotation Walkthrou@lart 3: Examie genomic neighborhood of putative
ortholog n target species.

For a short refresher on Synteny and how to analyze it refer to the Aliefit Synteny Analysis
document providedy the GEP.

tadsS o0St2¢ || aONBSyakzi( 2astirgsSits of hSamDoNgitJi A 2 v & €
sequence of theD. melanogasteiprotein coding isoform for your target gene against tligenome
assemblyin your target species.

blastn Screenshot
Descriptions Graphic Summary Alignments Taxonomy
Sequences producing significant alignments Download “ Manage Columns “~  Show (2]
select all 7sequences selected GenBank Graphics
De Max Total Query E Per I
encripeon Score Score Cover value Ident ceasson
Drosophila yakuba strain Tai18E2 chromosome 3R, whole genome shotgun sequence 137 715 100% 3e-71 100.00%

Drosophila yakuba strain Tai18E2 chromosome 3L, whole genome shotgun sequence 121 392 96% 2e-31 43.12% CN

Drosophila yakuba strain T 80.1 314 90% 4e-17 32.92%

782 506 85% 2e-16 3537% CWN

Drosophila yakub

(o]

uence 774 341 80% 3e-16 33.33% CMO000158.2

rosophila yakuba strain Tai18

]

whole genome shotgun sequence 366 366 37% 0034 28.36% CH891752.1

rosophila yakuba strair

Drosophila yakuba strs

apooooQn
o

whole genome shotgun sequence 320 320 21% 11 4359% CHB891840.1



https://thegep.org/lessons/ksandlin-walkthrough-drosophila_pathways/
https://thegep.org/lessons/cshaffer-lesson-synteny_analysis/
https://gander.wustl.edu/~wilson/pathways-project-tools/index.html
https://gander.wustl.edu/~wilson/pathways-project-tools/index.html
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Paste belowan imageof the genomic neighborhooaf your target gene irD. melanogasterfrom

the GEP UCSC Genome Browisetudingthe nearesttwo upstream and two downstreanprotein-
codinggenesand nested/nesting geneéif present) Select theddefault tracks for the region, and

then set a conparative genomics track (e.gQrosophila Conservation (28 Specigs) G 2 & LJ O ¢ @

D. melanogasteGenomlc Nelghborhood

s - R --—-u—ﬁ—— - T

AT e

cas AN b RN, Mum nuduanmLmM

Paste below an image of the genomic neighborhood of your target gene intdnget speciefrom

the GEP UCSC Genome Browser inclutioity of the two nearesttwo upstream and two
downstreamprotein-codinggenesand any nested/nesting genegf present) Sé SOG4 (G KS GRST
GNF O14a¢ F2NJ GKS NBIA2Y I | YR eigi[Fosophils Ghaih/Ned@ Y LI NI
I gL Aftroft S0 (2 aLI O1¢d

Target Species Genomic Nelghborhood

Scate | DyakcAF1
chrar: I 17,345, eve| 17,350, 000l 17 3ss -ul 17,360, 008 17,365, eve| 17,370, eee]| 17,375, eee|
Gap Locations

Gap

AR i — "_002097999. 2 e

ogaster Pr
RHP-PB b SRR
CRMP mu!iu’ |=' ErEr
RMP-PE I Rev?
Fredict ions
TRO114453_R0 i+
FETR8878

° M
FETR075756_Ro p W

nRNA_gene id
mRNA.

| Ll e
BRNA_gene id-chraR_2124 {48

WRNA_gene | _2128 -
tus Gene Predictions
chrar.91827.t1 - chrar.g1e3e. v M cream.g1834. €1 HEN chrak . 21836t 1 B
3R, 91828, t1 chr3R, 91831, t1 i onrak ., 91895, vt - cnr3R.91837.¢1 [l

E=m A
crroR. 91829, 1 M chroR 91852 1 Il e, glase. ti
cnrar. 91633, ¢1 W

[ (SRR *TRER "R h....l]h ! ,._Mu.. |
ik ___.JW“‘ Ad b hm‘l“ i e A ke At .

Genomes, Cnain and HEt A1 ignments

me lanogaster Net - iE-EEE-INEE- N EEEEEN CERERREEEEEEERERERE) - EEEEED m OO IE (DO X € 0Y ¥ ey, QDY - - T8
D. melanogaster (Aug. 2014 (BOGP Release 6 + ISOL MT/Am6)) Chained Alignments
ks
[ > @y > RR ORI > ob ---mn-m-n- j i 2 B = OEDIOTEES O
Repeating Elements
RepeatMasker ] 1 | 1



https://gander.wustl.edu/cgi-bin/hgGateway
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Inspect the region around your gene ID. melanogasterRecad the names of the nearest two protein coding genes upstream
and thenearesttwo downstream of your gene iD. melanogasteland in your target species including tHgastp results that
support your target species Gene Symbol.

1 Database select: Reference Proteins (refseq_proteii@)ganism:Drosophila melanogaste(taxid:7227)

IMPORTANTThe genomic neighborhood surrounding your target gene in your target species is basedBhRAiAdignments of
NCBI RefSeq Genpsedictive trackdisplayed in th&dGERJCSC Genome Brows€&urthermoreupstreamand downstream is
determined in relation to the directionality of your target gene, NOT in relaticthéoscaffold your target gene is found dvested
genes are genes which nesgands) within its intron(s) (Note: this does noapply to introns separating UTRs or UTR from CDS)

2nd closest Closest Nested Target Closest 2nd closest
Upstream Upstream Gené Gene Downstream Downstream
9]
@ Gene Symbo CG12746 CG2931 Rheb CRMP CG2926
g DNA Strand (+ inD. + ) + + i
a melanogaster
» NCBIRefSedsene
2 (MRNA Accession XM_002097994| XM_002097995 XM _002097996| XM _002097997| XM_002097998
c%' NCBI RefSeq Prote
= Acgessi on XP_002098030.1 XP_002098031.1 XP_002098032.1 XP_002098033.7 XP_002098034.1
{@)]
T .
- DNA Strand (+) in
Target Specie; + ) * + )

= Accession NP_64951.4 NP_649552.1 NP_730950.2 NP_730954.2 NP_649554.1
(%]
2 D. melanogaster
%é Gene Symbo CG12746 CG2931 Rheb CRMP CG2926
k]
g Evalue 3e-16 2e-3 5e-41 5e-13 2e-12
()
@ Percent Identity 25.21% 39.51% 43.75% 24.81% 48.00%

Are the genes in the twq
species orthologs? (Yes/N Yes Yes Yes Yes Yes

1 Leave column blank if target gene is not nested within another gene or another gene is not nested within target gene.
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https://blast.ncbi.nlm.nih.gov/Blast.cgi?PROGRAM=blastp&PAGE_TYPE=BlastSearch&LINK_LOC=blasthome
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Explain what evidence supports your hypothesis that you have located ¢bherect genomic
neighborhood in the target speciefbased on youtblastn result) and are therefore annotating the
ortholog to the D. melanogastelgene.Summarize the information from your tablabove Be sure
to describe or addresany discrepancies found in thBLASTesults or genomic neighborhoad
1 Synteny. Explainwhetherthe genesare orthologousand ifthe genesare on the samestrand
or not. If one or more genes are nesrthologous to the expected. melanogastegengs),
exphinwhy you still think you found the ortholog of your target gene within your target
species

1. The synteny seems to suggest that this is the ortholog in

DyakCAF1.

2. The next best blast hits have significantly lower e - values, query
coversand  percent identities.
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PartB.CodingSeqguencd CDSReport Form

Number of isoformsn D. melanogaster: Enter number|
Number of isoforms in this projedEnter number |

Note: If more isoforms exist than there is space for in the table, please add rea®by going to
the bottom-right-most cell and pressing tab.

Complete the following table foall the D. melanogasteisoforms in this project:

Name(s) of unique

isoform(s) inD. List of isoforms with identical coding
melanogasterbased sequences irD. melanogaster

on coding sequence

Enterd , Stdspecifyif
codingisoformis likely
present in target species.

Rheb- PA PB Yes

Is there strong evidencg.g., extendedRNASeq, high quality splice sitesonservation across
multiple speciegfor distinct protein coding isoforms present in your spedhest arenot found inD.

melanogaste?

If yes, ow many? | Enter number |

LT 2S&4s ONBIFGS TRRAGAZ2YIE Aa2F2NV NBLRNIABS &2 & |
t! . ¢ SO0 &AA)Valdate Radirndvel isdfoBrousing the closest isoform present in
your target species as a proxy in the Gene Model Checker

Note: For isoforms with identical coding sequences, you only need to complete the Isoform Report Form for one of th
isoforms (i.e., using the name of the isoform listed in the left column of the table above). However, yougaheigte
GFF, transcript, andeptide sequence files foALLisoforms regardless of whether they have identical coding sequences$ as
other isoforms. If an isoform is not present in your target species, do not complete an isoform report for that isoform.

When copying sections for additial isoforms, copy the entire section first, and then populate it. (Copying
individual pages will alter the Navigation Pane.)

2 Leave this blanK this isoform is novdli.e.,does not exist ifD. melanogaster
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MissingCDSsoforms

Missing Isoforms in your target speciesYes/ Nd

If you think allCDSsoforms within the Dmelanogaster genome exist within your target species,
LX SFaS aStSO0 adab2éa | 2 EESOME withiF thelD2 rdelago§abtdr S @ S
3Sy2YS (GKIFIdG R2 y2i SEA&G 6 A (KK praviiNgxplahadasS (i
with screenshots and text belovio support yourhypothesis of a missing isoforniNote: if you
suspect an isoform is missingontact your instructor or reach out to th¥irtual GEP TAs

Please do not try to create pagbreaks or section breaks within your explanation.



https://thegep.org/taschedule/
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[TYPE GENE ISOFORM NAME HERbinglsoform Report Form

Complete this report form for each unique isoform listed in the table above (copy and paste to
create as many copies of this Isoform Report Form as needédn copying sections for additional
isoforms,copy the entireblank section first and then populag it.)3:

Gene Model Checkethecklist

Enter the coordinates for the coding exons below (e.g.-200). Add more rows if needed. All rows
do not need to be populated. Remember to leave out commas when typing the coordiffatese
CDSekxist, please add more rows by going to the bottaght-most cell and pressing tab.

CDS Acceptor . Donor
Number Phase CDSCoordinates(Start¢ Stop) Phase

cos EER 17358666 - 17358714 1

CD& 17358842 - 17358913 1
CDS 3 17359011 - 17359218 2
CDS 4 17359278 - 17359407 0
CDS 5 17359470 - 17359556 0
CDS 6
CDS 7
CDS 8
CDS 9
CDS 10
CDS 11
CDS 12
CDS 13
CDS 14
CDS 15
CDS 16
CDS 17
CDS 18

O R INN

Stop Codon Coordinates (€.801-203):| 17359557 - 17359559 |

1C
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Enter the coordinates of your final gene model for this isoform into tkene Model Geckerand
paste a screeshot of the checklist resultsand data entry sectiorbelow (Note: make sure to include
0§KS &/ 2y ¥TA 3 dzNMB(Prbj&yDsétails, Drith8ldg £Details, and Model Details) in the
screenshot)

Gene Model Checker Screenshot
Gene Model Checker

Configure Gene Model < Checklist Dot Plot | Transcript Sequence  Peptide Sequence  Extracted Coding Exons  Downloads
Project Details « Expand All Collapse All
Species Name: D. yakuba N View Criteria Status Message
Genome Assembly: May 2011 (WUGSC dyak_caf1/DyakCAF1) v 4 Chack for Start Codon 9 Pass
Scaffold Name: chr3R o Acceptor for COS 1 K Already checked for Start Codon
o Donor for COS 1 9 Pass
Ortholog Details 3 Acceptor for COS 2 ) Pass
- Donor for COS 2 O Pass
S R e Ll 3 Acceptor for COS 3 5 Pass
o Donor for COS 3 2 Pass
Model Details
o Acceplor for COS 4 9 Pass
Enrors In Consensus Sequence? 0 Yes ONo 3 Donor for COS 4 o Pass
Coding Exon Coordinates: 17358666-17358714, 17358842-17358913, 17359011~ 3 Acceplor for CDS 5 > Pass
17359218, 17359278-17359407, 17359470-17359556
Bl Donor for COS 5 X Already checked for Stop Codon
) Check for Stop Codon 9 Pass
B Additional Checks 9 Pass
:Z‘:;:d Untranstated e ° No o Number of coding exons matched ortholog 9 Pass
Orientation of Gene Relative to ) Plus Minus
Query Sequence:
Completeness of Gene Model () Complete Partial
Translation:
Stop Codon Coordinates: 17359557-17359559
Verify Gene Model  Reset Form
External Links: | GEP Home Page |
Note: For projects with consensus sequence errors, report the exon coordinates relative to the
original project sequencelnclude the VCF file you have generated above when you submit the g
model to the Gene Model Checker. The Gene Model Checker will ssé@ii file to automatically
revise the submitted exon coordinates.

11


http://gander.wustl.edu/~wilson/genechecker/index.html
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View thegene nodel on Gene Model Checker

Usethe custom track feature from the Gene Modeh&tkerto capture an imageof your gene model
shown on the GenomerBwser for yourproject

I:-J ~ ~ N Ve s
In the checklist results of the Gene Model Checkéckoonthe A O2 Yy  yNarkbeér ofic@dingh
SE2ya YI (O Knittn the NdédkiBtang ahéw window will open showing the Genome
Browser view of this regionour gene modewillbed K2 6y dzy RSNJ 4 KS GNF O1 GAd
Model.

Select thed R S F | dzf fér thé iddio®dnditiéen set the followingvidencetracks(if available) to
G LI :07 ¢
1. atleast one transcript prediction track (e.gransDecoder Transcript®odENCODE Cufflinks
Transcripts)
2. at least one splicesite prediction track (e.gSplice JunctionsnodENCODE TopHat Junctions)

3. acomparative genomics track.g.,Drosophila Chain/Net)
Clickold NEFTNBEaAKE | FGSNI SylrofAy3a GKS o2@0S (NI Olao

Pastebelow an imageof your gene model as shown on the Genome Brow§ecluding the above
listed tracks)

Custom Gene Model on Gene Model Checker

Scale 500 bases| { DyakCAF1
chrar: | 17,359, 80| 17,359,500|
——)
Custom Gene Model for DyakCAF1
| DYakCAF1_Rneb-rA I ] T S - S
Gap Locations
| Gap
BLAT Alignments of NCBI RefSeq Genes
XM_062097996 o} = == —— N i
_ BLAT Alignment of D. melanogaster Transcripts
Rheb-RA f
wl Spaln Alignment of D, melanogaster Proteins
Rheb-FA ==}
[Freo-re]— 1

GeMoMa Gene Predictions
_] FETRE078693_Re I g—] BN |

Geneid Gene Predictions
_INﬁ_gene‘u—ChrBF_zlas - | — . . - -] W

Augustus Gene Predictions
| chrar, 91834, t1 - -— T S S

1297 _ MOJENCODE RNA-Seq from AdUIT Females

Adu 1t Females .
2 _

942

Aduit Males
_J ‘

Splice Junctions Predicted by regtools using D, yakuba RNA-Se

OUENCODE RNA-Seq from AdUIT Male

II!E

o L T e ————— | JUNC 88973914 JUNC@8073919 Ill-——10
JUNC 808873908 mnenexa JUNC98073917
JUNCO8873909 JUNCH087391S
JUNC@8a73918 sunceserzare D
JUNCBH8T73911 JUNC 80073915 GG
JUNC 06073913 -
=1 Transcripts and Coding Regions Predicted by TransDecoder
gtie.16394.1_m. 42163 ¥ s=ni] - _———h————-_
gtie.16394.1_m.42101
_lotie.16394.5_m. 42091 «k <P

—
Drosophila Genomes, Chain and Net Alignments
D nelanogaster (nug 2014 (BOGF Release 6 + 1501 MTIM)) Chamed Alignments

>
Repeating Elennts DU Rmatnasker

RepeatMasker

12
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Alignment between the submitted model and th®. melanogaster ortholog

Paste below an image of the protein alignment generated by the Gene Model Checker (available
through the "View protein alignment" link under the "Dot Plot" tal®, click on "Download
alignment image"):

Protein Alignment of Isoform
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