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NCBI Mini-Course
Unmasking Genes in Human DNA

(http://www.ncbi.nlm.nih.gov/Class/wheeler/Javagene/gg.html)
This course is an introduction to mining the human genome.

First, we will predict the exons in the protein-coding genes using two gene prediction
tools:

1. GenScan (http://genes.mit.edu/GENSCAN.html)
2. GeneMark (http//dixie.biology.gatech.edu/GeneMark/eukhmm.cgi)

in conjunction with

1. BLASTX (http://www.ncbi.nlm.nih.gov/BLAST/)

2. BLASTN against EST database. (http://www.ncbi.nim.nih.qov/BLAST/)
3. Comparison with the mouse and rat genomic sequences
(http://www.ncbi.nim.nih.gov/BLAST/)

In addition, we will also predict the presence of
1. Promoters using PROSCAN (http://bimas.dcrt.nih.gov/molbio/proscan/)

2. Repeat elements using RepeatMasker
(http://ftp.genome.washington.edu/cgi-bin/RepeatMasker)

We will then assemble the amino acid sequence of the gene product, on the basis of the

exons chosen, using the translation tool provided on the class web page.

The web page contains links to all the necessary tools for the analysis. It also includes
an ability to translate the DNA sequence into amino acid sequence by selecting the

appropriate exon sequences. During the first hour, an instructor will walk you through an

analysis of some genomic sequences. During the second hour of the class, you will
perform the same analysis using different genomic sequences that will be provided to
you.

Greengene is a Java application which accesses several web-based sequence-analysis
tools relevant to the identification of eukaryotic genes, then captures and integrates their

output in a single view for ease of comprehension. Using Greengene, exons can be
picked interactively and assembled into a coding sequence, then translated into a

protein product. The exon choices made by the user reflect the information provided by

several of the tools used rather than that of a single tool and are, therefore, more
reliable. The tools accessed are GenScan and Genemark (exon prediction),



Repeatmasker (repeat identification), Proscan (promoter prediction), and blastx and
blastn (to support exon prediction).

At least 50% of the human genome sequence is made up of repeat elements. Most of
the eukaryotic protein coding genes contain exons and non-coding introns. The exons
make up only about 1% of the human genome.

To correctly identify the exons in a eukaryotic gene you will need to compare the output
of at least two different gene-prediction programs and couple this with the outputs given
by a blastx search against protein sequences and a blastn search against ESTs.
Greengene performs the data integration for you. The most reliable exons should be
predicted by both programs and should align with blastx and/or blastn hits. In some
cases, an exon prediction program may generate a potentially spurious exon without
blastx or blastn support. In this case, you may want to exclude this exon in your gene
model assembly. Greengene will allow you to do this easily so that you can create a
custom coding sequence and the corresponding protein sequence without having to
accept the automatically generated output of any single program.



Sequence-analysis tools are selected from a list-box labeled “Tools”. Once selected, a
tool can either be “Run” or its output can be “Imported” into Greengene. When a tool is
run, a second browser window is opened to the input page of the tool. The sequence to
be analyzed must then be pasted into the tool’s input box and the tool must be run.
When the tool has returned its output, the entire output should be selected (Select All),
and pasted in the “Input Area”. To import the data, the “Import Results” button is then
pressed.
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To import one of the example sequences, select the “Sequence” tool, click on “Run”,
highlight and copy the sequence desired, paste it in the “Input Area” and click on “Import
Results.” You may paste DNA sequence of your choice not provided in the Sequence
file.
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Once the import operation is complete, colored blocks will appear on the line
corresponding to the proper tool in the display pane under the green line representing
the DNA sequence. These blocks give the locations of features returned by the analysis
tool. The width of the Display panel can be adjusted using the list box. Select 800 to
zoom out to the full length of the DNA sequence.

To get information about a feature, click on the colored block. A click prints information
in the “Message Console” area and puts the sequence of the feature in question into the
“Sequence of Selected Feature” area. To put the entire DNA sequence into the
“Sequence of Selected Feature” area, as required for pasting into an analysis tool, just
click the green sequence line.



GreenGene Gene Prediction Analysis Tool

Width of Display Add Exon

Mouse Genomic

Rat Genomic
£l C
ARAAACGTCCCAAC GEARAC GEACCCAMATC CACTAGGAG GCCCAATTTCTGTCCCCCTG COUTACTAS

A

Sequence of Selected Feature

Sequence of cODMA Assembly

Sequence of Translated Protein

The cOMA 'Stoplight' | Exon List |

5 AARATATTCAAGCTGLA AACCOTTCAGCAGEC GGG C BlFeature Range: 1..2750
Feature: null Strand: null
null

‘ 15 4

Input Area Tools Message Console

Run Toal | Clear Input [ Get DNA Sequence = Import Results |

131 I<_I>_I;I'_I'-LL

To assemble a coding sequence, click on the first exon you want to include from the
GenScan or the GeneMark output and press the “Add Exon” button. Continue doing this
until you have added the sequences of all the exons you wish to include in your gene
model. The cDNA sequence of the assembled gene model is shown in the “Sequence
of cDNA Assembly” box and its amino acid translation in the first reading frame in the
“Sequence of Translated Protein”. Look out for asterisks as they indicate stops and
should be present only at the end of your protein translation. Internal stops indicate a
problem in your exon assembly and are indicated by red color in “The cDNA stoplight”
whereas a terminal stop codon is indicated by grey color. You can get to the list of all
exons used in the assembly from the “Exon List” pull down menu. You may delete an
exon by selecting it from the list and clicking on “Delete Exon. There is also a button to
“Clear All Exons” and start over the assembly.

Below are Greengene outputs for 2 example DNA sequences that will be used in the
class. To analyze one of these yourself, select “Initial Sequence” and hit ‘Run”. This will
open a browser window containing the initial sequences to use as well as complete
outputs from the various tools to use in case of web problems. We will use DNA2 during
the demonstration; run the entire analysis on DNAL1 yourself.
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The New GENSCAN Web Server at MIT

Identification of complete gene structures in genomic DNA

For information ahout Gens

News:

+ The server

j r DA sequence here etter © uf 3 3
"CCCARLGGTGCAGGACCATCTTCCCARTTCCGTTCAGALRATATTC AAGCTGCARACCCTTCAGC AGCCGGGGC

Run GENSCAMN Clear Input
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Eukaryotic GeneMark.hmm(12) oesi cace)
References:
1Borodovsky M. and Lukashin A. (unpublished)
2| omsadze A., Ter-Hovhannisyan V., Chernoff Y. and Borodovsky M.,

"Gene identification in novel eukaryotic genomes by self-training algorithm",
Nudleic Acids Research, 2005, Vol. 33, No. 20, 6494-6506

Accuracy comparison
UPDATE October 2005. Added pre-built models of eukaryotic GeneMark.hmm ES-3.0 (E - eukaryotic; S - self-training; 3.0 - the version)
Listing of previous updates

Input Sequence
Title (optional): &

Sequence:a
-]
E
Sequence File upload:e
Browse

Specifs:a|Hsapiens ~| Mpdel description

QOutpl |
Email Address: (required for graphical output or sequences longer than 400000 bp)®

M Generate PDF graphics (screen)

" Generate PostScript graphics (email)a

™ Print GeneMark 2.4 predictions in addition to GeneMark.hmm predictionse
" Translate predicted genes into proteina

Run Default | StartGeneMarkhmm |

GeneMark. o (Version 2.:2a)

SJequence name: Fri Febh 9 11:30:34 E3T 2007
Jequence length: 2750 bp

G+C content: 57.4:2%

Matrix: Homo sapiens

Fri Fek 9 11:30:34 2007

Predicted genes/exons

Gene Exon 3trand Exon Exon Range Exon Start,/End
# # Type Length Frame
1 1 + Internal 862 as0 =1 13
1 2 + Internal 1113 1154 72 13
1 3 + Internal 1542 1679 138 13
1 4 + Terminal 1958 2086 129 13
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Systems
Biology RepeatMasker Web Server

Eepeatldasker screens DIVA sequences in FASTA format agamst a ibrary of repetitive elements and returns a masked query sequence ready for database searches. Repeathdasker also generates a table
annotating the masked regiens

Reference: AF. A Smit, B Hubley & P. Green, unpublished data. Current Version: open-3.1.6

Check Current Queue Status

Basic Options

Erawse...
or

FCCAGGGCCACAGTACCAC AGCTGTTTATTATGCAGC AGCGTCAGTACTGAGATACTGTGTGL

Select a sequence file to pracess or paste the sequences(s) in FASTA format, Large

Sequence:
2cquence sequences will be quened, and may fake a while fo process.

K1 |
Geareh Ensine: & cross match © wublast Select the search engine fo use when searching the sequence. Cross_match is slower Bt
2o iugme - aften more sensitive thar WiiBlast.
Speed/Sensitivity:  © rush © quick & default © slow Select the sensitivity af your search. The muore sensitive the longer the processing fime.
I " j Selzct a species from the drop down box or select "Other.. " and enter a spaciss rame in
DNA source: the text box. Try the protein based repeatmasker if the repeat datebass for your specias
15 srmail

Selzct the format jor the resulis af your search. The "iar" aption will return the results
Return Format: @ html © tar file as @ campressed archive file, and "himl" will present the results as a summary web page
with links to the individual data files.

The "HTML" return method will run RepeatMasker on your sequence and return the
Return Method: @ html € email [Your email address resuits impediately to your web browser, provided your sequences are short. The
Momail" return method will email you when your results are ready.

Feset | Submit Sequence

11



Results

Righi-click and select "Save As" io save regfits io your computer or click an the link ta view the file in the browser.
Armotation File: Eh2sequpload 1187105 out.htral { NEW XHTML Format )
RIZsequpload 1187109682 out tet { Text File Format )
Masked File:  BId2sequplead 1187105682 masked
Alignment File: BM2sequpload 1187105682 align

3W perc perc perc quUery position in cquery mwatching repeat
score div., del. ins.  seguence begin end (left) repeat
a07 17.7 11.2 0.5 Unnamed3equence 2453 2622 (128) C MERzZO

position in
class/family begin

DML/ MER1_type (a)

repeat
end [left) In
217 30

GreenGene Gene Prediction Analysis Tool

Width of Display

RepeatMasker

ProScan
Mouse Genomic

Rat Genomic

Sequence of Selected Feature

Add Exon

Sequence of cDMNA Assembly

Sequence of Translated Protein

The cDMA "Stoplight' Exon List

“l|Feature Range: 1.2750
Feature: null Strand: null
null

I3 8 | B | Enf i

12



Web Promoter Scan Service - Mozilla Firefox

Biolnformatics and Mol

ecular Analysis S
Lab, Division of C ional Bi

cction

Center for Information Technology, National Institutes of Health

FGCCACAGTACCACAGCTGTTTATTATGC AGCAGCGTCAGTACTGAGATACTGTGTG.
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]| N § B ]| En

Enter Query Sequence

Enter accession number, gi, or FASTA sequence &

» NCEI BLAST/ blastx: BLASTX search protein databases using a translated nucleotide query. more . Reset page

Clear Query subrange &

From i
T“i

Or. upload file I Browse l &)

Genetic code |Standard (13 Li[Zl

Job Title |
Enter a descriptive title foryour BLAST 5

Choose Search Set

arch @

Database | Reterence proteins (refseq_protein)

=

Organism

al, or tax id. Only 20 top taxa will be showh. @)

aptional |

Enter arganism cammaon hame, hinami
Entrez Query I
Optional

Enter an Entrez query to limit search &

[T Show results in a new window

¥ Algorithm parameters
General Parameters

BLAST Search database refseq_protein using Blastx {search protein databases using a translated nucleotide query)

Note: Parameter values that differ from the default are highlighted in yellow
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<, BLAST
=

Home  Recent Results Saved Strategies  Help

»NCBI BLAST/ blastx/ Formatting Results - C3HEEKET 012 Formatting options; 4

Job Title: 21098 (2750 letters)

Reguest ID C3HEEKET012

Status Searching

Submitted at Tue Aug 14 11:10:06 2007
Current time Tue Aug 14 11:10:31 2007

Time since submission

This page will be automatically updated in 3 seconds

:_, BLAST

Home RecentResults Saved Strategies  Help

» NCBI BLAST! Format Request
Query [cl[21098 (2750 letters)
Database refseq_protein

Job title  |2l21098 (2750 letters)

Requasti ‘CSHEEKE?DQ ‘ View report II_ Show results in a new window
Format ' S T Reset form to defaults @
Alignment View [ Hit Table = @
Display [V Graphical Overview I Linkout V¥ Sequence Retrieval ¥ NeBLgi @
Masking Character. Masking Color: m =]
Limit results  Descriptions: | 1 ;I Graphical overview: ;I Alignments: @
Organism  Type common name, binomial, taxid, or group name. Onby 20 tap taxa will be shown @
Entrez cuery: ‘ @

Bpectian [ Epeetvec[ ] @

15



[Reformat these Results]

Job Title: lcl21098 (2750 letters)
# BLASTX 2.2.17 (Jun-24-2007)
# Query:
# Database: refseq protein
# Fields: query id, subject ids, % identity, % positives, query/sbhict frames, alignment length,
# 228 hits found
21095 i | 109115167 |ref | XF_001111216.1] B82.86 &7.14 3/0 70 1z 0
21095 gi|108113167 |ref|XF_001111216.1] 67.12 Tl.23 1/0 73 zZz 1
21098  gi|l08113167|cef| P O01111216.1] 87.87  lo0.00 3/0 a7 1 0
21093 gi|109113167 |ref|XP_001111216.1] loo,00 1l0d.00 2/0 4z a 1)
21095 1| 73955568 |ref |XP_T53762.1] 0. 38 94.23 340 52 5 a 1527
21098 gl| 73955588 |ref |XP_853762.11 100,00 100,00 240 4z o a 1258
21093 gl | 73955558 |ref |[XP_859762.1] 72.73 86.36 z/0 2z & a 396
21098 gl|10864021 |ref |NF_| 067033411 Sgillll5497316 |ref |NP_0010659661.1 ;gi| 73955584 |ref |KF_530626.
21093 oi| 10864021 |ref [NP_067033. 1| ai| 115497316 | ref NP 001069561, 1| rai| 73955584 | ref | XP_536626.
21095 oi| 10864021 |ref [NP_OAT033.1) ol | 115497316 | ref [NP_O01069661. 1] ;gi| 73055534 | ref | XP_ 536625,
21098 gl|10864021 |ref |NF_| 067033411 Sgilll5497316 | ref |NP_0010659661.1 ;gi| 73955584 |ref |KF_530626,
21095 i |GETI0S6E | ref [NP_001019377. 1 ;gi | 564309955 |ref |IP_001034467.11 95.74 10.00 350
21098 gil66730565 |ref [NF_00L1018377. 11 7l | 86439955 [ref [NP_001034467. 11 87.62 97.62 250
21095 i |BET30565 |ref |[NP_D0L1019377. 1] zgi | 86439955 | ref |[NP_001054467.1| 100.00 100.00 1/0
21095 gl 66730565 [ref [NP_001019377.1] ;gi | 86439955 | ref [NP_ 001034467, 1] 89.29 92. 86 340
21098 gi|126309130  cef | XF_001364565. 11 93.62 87,87 340 a7 3 )
21095 i | 126309130 ref | XF_0015645658. 11 97.62 1n0.00  2Z/0 4z 1 1)
21095 gi|126309130 | cef | XF_001364565. 1] 95.37 log.o0 1/0 33 1 )
21095  gill26309130|cef | XP_ 001364568, 1| 85.71  92.86 3/0 28 4 0
21095 1149435415 | ref | XP_ 001508283, B7. a5, 3/0 a7 [ 1)
21095 i 143435415 | ref |XF_00L1506263. 1| 96.37 96,97 /0 33 1 )
21098 gl|149435415 | cef |XF_ 0015082635, 11 82,93 9Z.68 2/0 4l 7 )
21093 gi| 149435415 | ref | XP_001508283. 1] 89.20 92,86 3/0 28 3 )
21098 gl| 7395550860 |ref |XP_B53732.1] 100,00 100,00 240 42 ) a 1358
21098 gil73955586 | ref | XPT859732.11 97,30 100,00 340 a7 1 a 1573
21093 gl | 739555586 |ref |[XP_859732.1) 100.00  lo0.00 170 33 ) a 862
21098 gl| 738555860 lref [XP_858732.11 92,00 100,00 340 25 2 a 1110
21095 i | 148235479 | ref |NF_001086135. 11 72.34 59.36 3/0 a7 13 0
21098 gil|148235479 | cef |NF_001086135.11 7.9 96,97 1/0 33 7 )
21098 1|148235479 | ref INF_001086138. 11 60,42 B8l.25 2/0 48 19 )
21095 i | 148235479 | ref |NP_001086135. 11 82.14 59.29 3/0 28 5 0
21098 gi|56118863 |ref |NF_D0LO0S076.11 72,34 89.36 340 47 13 a 154z
21095 i | 56118869 |ref |NP_D0OLO0BOTA.1] 78.79 96.97 1/0 33 7 a BEZ
21095 gi| 56118863 |ref |[NF_001003076.1] &0.42 8l.25 z/0 48 13 a 1340
21098 gill56118863 |ref [NF_00LO0S076.11 78,57 85.71 340 28 ] a 1110
21095 oi | 147905298 | ref |NF_001085916. 11 70,21 &57.23 3/0 a7 14 1)
21095 gi| 147905235 | cef |NP_001086516.1] 75,79 96,97 1/0 33 7 )
21098 gi| 147905295 | cef NP _00108E916. 1| 60,42  §l.25 z2/0 48 19 0
21093 gi| 147905298 | ref |NP_001035916 8z.14 59,29 3/0 25 5 1)
21095 gi| 57526527 et |NF_T0L00274z2. lI 68 a3 80.85 3/0 47 15 a 154z
21098 ol| 57526527 | ref |[NP_DOLO0Z742,11 §7.88 93,54 10 33 4 a B4
21093 gil| 57526527 |ref |[NP_00Ll002742.1] 70.73 92.68 z/0 4l 1z a 1a53
21098 Uil 57526527 | ref |[NP_00L002742,11 85,71 92,86 340 28 4 a 1110
21093 oi| 72071136 |ref |[XP795111.1 :qi| 115925633 | ref |XP_001195645.1] 3&. 20 57.30 340
21095 1| 72071156 |ref [XPT795111.1 ) gi| 115925633 | ref | XP_ 001195648, 1| 50.00 50.95 2/0
21098 gl| 72071136 |ref | XP_ 795111411 Sgill1l5925633 |ref | XP_001195648.1 60,61 g8l.82 1/0
21095 i | 72071156 | ref |XP_795111.1 ;gi| 115925653 | ref |XP_001135648. 1] 60.71 89.29 350
21098 gl|1l25882528 | ref | XF_001346257. 11 . 92,68 2/0 4l 1z 1)
21095 i | 1545311447 |ref|XF_ 001555055, 1] 46.15 56,92 3.0 65 30 1

[Edit and Resubmit] [Sign in above to save your search strategy]

nismatches, gap opens, . start, J. end, 5. start, 5. end, evalue, !
954 1193 a4z 111 2e-24 118

B6Z 1logo 1 7L Je-19 100

1542 1882 108 155 6e-19  99.§

lass 2083 155 196 Te-15 BE6.3

legz 15 53 de-13 100

2083 a9 110 Te-15 BE.3

981 1 2z 6.6 36.86

21;gil| 73955590 pef|XP_B59798, 11 ;g1 | 105113163 |ref | XF_0O011112585. 11 ;g1
2101 | 73955590 | ref | XP_859796. 1| ;oi| 109113163 | ref | XE_ 0011112685, 1] ol
2|20l | 739EE500 | ref | XPTA5079E. 1] 2yl | 109113163 | ref [ XPZO01111285. 1] fgi
2I,g1\73955590\ref|XP G9979G, 11 ;gil 105113163 [ref|XP_O01111285, lI,g:L

2 0 104 le-1&

42 1 ) 1358 2063 104 145 2e-14 84
33 a 0 14 960 1 33 de-12 77,
28 3 1) 1110 11593 33 &0 9e-05 52.
1542 1Bz 58 104 2e-16 7.8
1958 Z0&83 104 145 Z2e-14 &5.1
562 as0 1 33 2e-11 75.1
1110 1193 33 &0 Ze-04  5l.6
1542 1662 58 104 le-16 2z.0
§6Z sl 1 33 2e-11 75.1
1958 2060 104 144 Ze-11 Ta4.7
1110 1193 33 &0 Se-05 £3.5
2083 94 135 Te-15 BE.3
1682 58 94 Ge-13 80.1
980 1 33 de-12 7.0
1154 a3 a7 de-04 o0.4
1542 1662 58 104 3e-13 &0.9

62 60 1 33 Se-09 67.0
1940 2063 26 145 2e-08 65,1
1110 11593 33 &0 0.002 45.1
logz :) 104 Je-13 80.3
960 1 33 Ge-09 67.4
z083 a5 145 Ze-03 65.1
1133 33 60 0.005 d6.6
1542 1662 58 104 Se-13 &0.1
562 g0 1 33 Je-03 67.4
1940 2083 a5 145 Ze-06  65.1
1110 1193 33 &0 0.002 45.1
legz =) 104 le-10 7z.0
260 1 33 le-03 65,9
z0a0 104 144 Fe-039 67.4
1133 a3 60 Je-04 ol.a
&9 45 1 154z 15038 5& 140 2e-09 63,
4z 21 0 1958 2083 104 145 Se-05 53.
33 13 ) o2 260 1 33 Je-04 5l
28 11 0 1110 11593 33 &0 0.041 43,
1958 2060 1 4l Je-09 67.4
1545 1724 94 155 Te-07 59.7
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1_21784 gil121437830)reflZF _01665606 1| 27 "ElFeature Range: 1..2740
1_21784 gil121437830reflZF 016656061 25.¢  |Feature: null Strand: null
1_21789 gi|39940408[ref[<P_359741 1| 284 fInull
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Enter accession mumber, gi. of FASTA sequence 4

ACCGTERCANTATTGATGE T TEAGETREAT KT T T T TATT T EGG0AE o]

Ouery wdaange 4

O, uplaad fils

 lowwe |w
I

h Title

Database

[Expressed sequence ngs (es)

Ciganism
it fruman

Entier Query [

wous megablast)

BLAST Search databage s using M

™ show tesuits in s ew wEdow

»NCEIBLAST! blastné Formatting Results - C3HTK179014 Reformat these Results Edit and Resubmit] [Sign in above to save your search strategy]

Job Title: Icl5761 (2750 letters)

2 Your search is limited to records matching entrez query: txid%606 [ORGN].

# BLASTN 2.2.17 (Jun-24-2007)

# Query:

# Database: est

# Fields: guery id, subject ids, % identicy, aligmment length, miswatches, gap opens, . start, o. end, 3. start, 3. end, ewvalue, bit score
# 237 hita found

5761 i | 18508711 | gb |BMSEZ537. 11 95.54 920 15 24 747 1642 1 913 .0 1445
5761 gi|80793350|db] |DALZ30LE. 1] 98.92 555 2 4 Tz 1274 1 553 0.0 a3
5761 gi| 19608352 | gb |BO045042. 1| 96,57 558 a g Z 539 a6l 1z 0.0 279
5761 i | 19122757 | gb |BME05S964. 1| 97.86 514 5 ) 529 1333 9 520 .o 833
5761 i 83211093 db] IDEOSE54d. 1| 96,21 503 a 9 2 S03 495 1 0.0 a70
5761 i | 45711059 |enh|ALS35211.3] 95.35 485 a 3 2 436 477 1 .0 545
5761 i 83212966 |db] |DEZE1451.1 | 98.14 485 a 9 2 435 477 1 .o 837
5761 gl | 43442377 | enb | EX356949. 1| 97,95 453 1 9 2 486 461 2 0.0 837
5761 gi 90833951 |db] |DE4GE532. 1| 97.92 481 2 8 2 432 473 1 .o B26
5761 i 83053300 db] |DASSZ946. 1| 87.52 463 2 10 bl 482 475 1 0.0 8l7
5761 gi|81127696 |db] [DASSEE6S. 1| 95.05 469 1 3 2 470 461 1 .0 g09
5761 gi | 47376325 | gh | CH3590733. 1] 98.26 461 a 8 2 462 453 & .o &00
5761 i 46183624 | enb |AL558225.3 ] 86.25 457 a g bt 456 45z 4 0.0 783
5761 gi [14082547 |gh [EG7718594. 1] 95.25 452 a 8 4 455 443 & a.0 734

My NCEI

5

Regqister

GreenGene Gene Prediction Analysis Tool

Width of Display

RepeatMasker

ProScan

Mouse Genomic

1

Sequence of Selected Feature

Sequence of cOMNA Assembly

Seguence of Translated Protein

The cDMA 'Stoplight! Exon List

1_10471 gi[12921 231 gh|BMET 13231 1002d[Feature Range: 12740
110471 0i[18981231(0hIEMET 13331 100 ||Feature: null Strand: nuil
1_10471 gil 896957 4/gh|BMEEIETA1] 100 |[nul
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<, BLAST

MCBI Homek Genomic Biology» Mouse Genome Resources HBLAST

-
(-: Search | Map Viewer j I Go | Clear

BLAST
Overview BLAST Mouse Sequences.
FaQs
Mews @ fnter an accession, gi, or a sequence in FASTA format:
Manual CCTGCCCCACGCATGAAGETGGRARG TAGGGCAGCCACACCCCCTEOATGGCCACGARGTGECTT |
References ATGGGTTTCTCALCCGTGGGAATATTGATGC TTTGAGC TGGATAATTCTTTATTGTGGGGACCGT!

GCTTTGAAGGATTTTAAGCATCCCTOGCCACCACCACTAGATGC TGATTAGCACAGGCATGAAAT
ATTCTTCCAACCTTGCCGAAAGTCGU TEGGAGATCATTCCTTCCGATGAGAATACTGGGCCGGGG!

G Project CCTGACAGCCTTGGGTCCCAAAGE TGO AGGACCATCTTCCCAATTCCGTTCAGAALATATTCARGE |
AAICCCTTCAGCAGCCGGGGC I 2
4

Retrieve results

0 or, choose z file to upioad
Browse

Set subsequence: (optional)
From: I To: I

Database:

Igennme (reference only) ;l 316 sequences

Program:

fcross-species megaBLAST: Compare nucleotide sequences for other species to this genome

Optional paraimeters

Expect Filter Descriptions Alignments

Joor =1 [defaute =] J1oo =] [100 =]
Advanced options: |-G5-E2

Begin Search | Clear Input I

Get the URL with preset values ? Get URL

Home RecentResults Saved Strategies  Help

»NCEI BLAST/ Format Request

Query
Database
Job title

Request 1D

rmat

Icl21076 (2750 letters)
ref_contig

lcli21076 (2750 letters)

|C3J?MMA\/EI12 | View refort Ir Show results in a new window
Show as [~ Advanced View Reset form to defauts )
I Alignment View | Hit Table | I o
Display  [v Graphical Overviesw |v Linkout ¥ Sequence Retrieval [~ MCBgi I cDS feature @
Masking Character Masking Color o
Limit results  Descriptions: Graphical Uvervlew.l 100 ;I‘ Alignmerts: ‘ 100 ;I‘ e
Organism  Type common name, binomial, taxid, or group name. Only 20 top taxa will be shown @
[ 7 SR
Ertrez query: | @
Expect Min: | Expect hax: | a@

| ny neEt

Si

Reg

18



» NCEI/ BLAST! Formatting Results - C3J7TMMAV012

Job Title: 1¢l|21076 (2750 letters)

# BLASTN 2.2.17 (Tun-24-Z007)

# Query:

# Datahase: gpipe/l0090/ref contig

# Fields: guery id, subject ids, % identicy, aligmment length, miswatches, gap opens, o. start, g. end, 5. start, 3.
# 6 hits found

21076 i | 149262021 |ref |[NT_D96155.5|Mnll_S95772_37 91.77 153 1z 1 1529 16&5 34643191
21076 gi| 149262021 |ref|NT_096135.5|Mnll 95577237 85.06 174 25 1 1a5e zlza 34643317
21076 gl 149262021 lref |[NT _D96135.5(Monll 95772 37 93.52 108 7 o 857 254 34642533
21076 i | 149262021 |ref |NT_0D96155.5|Mnll_95772_37 90.57 106 a 1 10380 1154 34642741
21076 gi| 149262021 |ref [NT_096135.5|Mnll” 9577237 92.50 40 3 ) 741 730 34642436
21076 gl 149262021 lref |NT_D96135.5Mnll_95772_37 9l.89 37 3 o 2322 2356 34644152

Reformat these Results] [Sign in above to save your search strategy]

end, evalus, bit score

34643545
34643939
F4642640
34642546
34642475
34644138

Se-54 219
le-d40 175
Ze-38 167
4p-29 137
Se-06 60.3
3e-04 54,5

Width of Display

RepeatMasker

ProScan

Mouse Genomic

Sequence of Selected Feature

GreenGene Gene Prediction Analysis Tool

Add Exan

Sequence of cDMA Assembly

Sequence of Translated Protein

The cDMA "Stoplight'

Exon List

|

1_25007 Qi[33274085|reflAC_000033.1|AC_000 EHFeature Range: 1..2750
1_25007 Qi|944 71499 reflWC_00007S 4|MWC_00C ||Feature: null Strand: null
1_24007 gila327 4089 reflAC_000035.11AC_000° |fnull

Input Area Tools

Run Tool || Clear Input

IMUuse Genomic (#-Species Megablast)

Message Caonsale

Import Results
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- MCBI Homer Genomic Biology» Rat Genome Resources »BLAST

‘—S Search | Map Wiewsr x| I il Clear
“wnew  BLAST Rat Sequences.

Fas

Ne?vs & Enter an accession, gi, or a sequence in FASTA format:

Marual CCTGCCCCACGC ATGAAGGTGGAAAGTAGGGCAGCCACACCCCCTGRAGGGCCACGLAGTGGC TT':I
ATGGGTTTCTC AL CG T GGG AT AT TGATGC TTTGAG . TGGATAATTCTTTATTGTGGGGACCGTE
GCTTTGAAGGATTTTAAGC ATCCCTGGCCACCACC A TAGATGCTGATTAGCACAGGC ATGALLTE
ATTCTTCCAACC TG GALAGTCGCTGGGAGATC ATTCCTTCCGATGAGAATAC TGGGE C GGG
CCTGACAGCCTTGGGTCCCAAAGGTGCAGGACCATCTTCCCAATTCCGTTCAGAALATATTC LAGT
AACCCTTCAGCLGCCGGGGC hd
4

References
Retrigve results

G Project

] Qr, choose a file do upload
Browse:

Set subsequence:  [optional)
From: | To: |

Databaze:

genome (reference only) = 741 sequences

Program:

Ecross-species megaBLAST: Compare nucleotide sequences for other species to this aenome ;l

Opfionai paramelers
Expect Filter Descriptions Alignments

[oor =0 [defaul =l [1o0 -] [100 =]
Advanced options: |-G5-E2

Begin Search | Clear Input |

Get the URL with preset values ? Get URL

i BLAST

Home || RecentResults | Saved Strategies | Halp

»NCBIf BLAST/ Format Request
Query [cl[31017 (2750 letters)
Database ref contig

Job title  |cl[31017 (2750 lettars)

Request ID |CSJDWRZWD1R | View report Il' Show results in a new window
Format Show Alignment ;I as | HTML ;I [ Advanced View Reset form to defaults
Alignment View  |[[Hil Tabje i

Display ¥ Graphical Overview [ Linkout ¥ Sequence Retricvel [~ NCBlgi [~ €DS featurs

Masking Character: Masking Color,

Graphical overvisw: | 100 ;” Alignments; ‘ 100 ;Il

Descriptions:

Organism  Type commen name, binomial, taxid, or group name. Onhy 20 top taxa will be shown.
Entrez query: |
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<., BLAST

' Mome  RecontResulls  Saved Strategies Halp

»NCBIY BLAST! Formatting Results - C3JOWRZWO0 1R Reforrnat these Results] [Sign in above to save your search strategy]

Job Title: 1cl|31017 (2750 letters)

# BLAGTN 2.2.17 (Jun-24-2007)

# Query:

# Database: gpipe/l0llosref contig

# Fields: query id, subject ids, % identity, alignment length, mismatches, gap opens, g. start, g. end, s. start, s. end, evalue, hit score
# 5 hits found

31017 gl 62656472 [ref |NW_047334, 2|Fnl0_WGAlS5d 4 78.33 323 al z 857 Ll1lgd 42941092 42941404 le-5d 221
31017 i | 62656472 [ ref |N_047354. 2 |Bnl0_WGA1354 4 91.14 1538 13 1 1529 16&5 42941731 42941535 3e-52 214
31017 gl | 62656472 [ref|NW_047334. 2|Pnl0_WGALS5d 4 83.61 183 z9 1 1947 zlza 42042340 42842521 £e-39 pR-E
31017 Ui 62656472 | ref|NW 047334, 2|Enl0 WGALSS4 4 78,73 74 La o 2285 2356 42942641 42942714 Be-05 56,4
31017 gil34880115|cef|NW_048040, 11Rnx WGAZ565 4 86.27 51 7 o 1541 1591 4717105 4717158 Ze-05  55.4

GreenGene Gene Prediction Analysis Taal

Add Exon

Sequence of Selected Feature

Sequence of cDMA Assembly

The cDMNA ‘Stoplight’

13122 Qil62750810/reNC_005109.2|MC_005108 79 = Feature Range: 1..2750
1_3122 Qi 0965814 3|refAC_000089.1]AC_00008986.0 ||Feature: null Strand: null
13122 Qil2750821 [reiNC_008120.2|NC_005120 862 |fnull

Exon List

Sequence of Translated Protein g

Input Area Tools Message Consale

Run Tool || Clear Input IRatGenomicG{-SpeciesMegablast)
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Create a custom coding sequence and the corresponding protein sequence:

GreenGene Gene Prediction Analysis Tool

Width of Display
DHA

GeneMark

RepeatMasker

ProScan

Mouse Genomic

Rat Genomic

Sequence of Selected Feature

GAGTATAAGCTGATGTACGGEATGCTCTTCTCTATCCGCTCGTITGTCAG CMGATGTCCCCGCTAGA_C#
1] | r
TATAAGCTGATGTACGGGATGCTCTFCTCTATCCGCTCGWGTCAGCMGATGTCCCCGCTAGACATG#
3| |

Sequence of cOMNA Assembly

1_3122 gil1 096581 48|reflAC_000028 1|4C_0000E9 36 ;
1_3122 gilG2750821 |reflWC_0051 20.2|MC_0051 20 86

"~

Feature: 1.02 Intr+ 1113 1184 72 2 0 9
Strand: +
null

76 108049738 1065

Sequence of Translated Pratein MTYHMLYLF DRMGEYCLHYSEWHR KK GAGIPKEEEYK LMY GMLF SIRSFYSEKMSPLDM ﬂ
The cDMNA 'Stoplight’ Exon List 1.021Intr+ 111323 j
1322 Qil6275081 0jreflC_005109 2 O0a 100 To l|r Bare mange. 11131108 =

Width of Display

RepeatMasker

ProScan
Mouse Genomic

Rat Genomic

GreenGene Gene Prediction Analysis Tool

A TR0

Sequence of Selected Feature -

Sequence of cDMA Assembly

o]

(TCGCTCCCGACTGGACTCCTATGTTCGCTCTCTGCCCTTCTICTCCGCCCGGGUTGEUTGARATANA S

|+

Sequence of Translated Protein

FTGIKWMNTDLGYGPIRDVLHHNY SALYWELWVYKNPLCFLGATYRSELFRERLDSYWRELPFFSARAGTNE 5

5] I
The cDMNA 'Stoplight! Exon List 1.05PlyA+ 232329 j
13122 gil62750810)reflbC_005 . - B | = LN | = = = B g po g =
1_ 3122 gi[1086598149|reflaC_000085 1|AC_00008986.0 ||Feature: 1.0 PlvA + 2323 2328 6 1.08
1_3122 ilG2750821 |reflNC_005120.2|MNC_005120 86.2 || Strand: +
null
e ;Ij =
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