Molecular Biology Laboratory

Bioinformatics and Genomics Lab.
Week1. DNA / RNA Sequence Alignment (BLAST) & Genome Browser

1. Practice how to use UCSC Genome Browser
® Access to the UCSC Genome Browser and find human insulin gene

» Search "UCSC Genome Browser" in google and access to genome browser.

GO g|e ucsc genome browser X m & Q
QEM Eooi HEEY BRs [ =M HE7| =7
ZAAM T} oF 4.940,0007H (0.427F)

hitps://genome.ucsc.edu ~ /

UCSC Genome Browser Home 3
The UCSC Genome Browser is developed and maintained by the Genome Bioinformatics 5
Group, a cross-departmental team within the UCSC Genomics Institute Genome Browser

In-Silico PCR

In-Silico PCR searches a sequence database with a pair

chrX:15,560,138-15,602,945

move start, Click on a feature for details. Click+shift+drag to

GCA_009762595.2 = =
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Human BLAT Search (UCSC Genome Browser)

Only DNA sequences of 25,000 or fewer bases and protein or
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» Hover the mouse pointer to "Genomes" and select genome version. We will use "Human
GRC38/hg38" in our practical exercise.

SHNIH UH”Z E@?ﬁ?ﬂlg ’ ; Q Genome Browser

Genomes Genome Browser Tools Mirrors Downloads My Data Projects Help About Us

Human GRCh38/hg38 /

Human GRCh37/hg19

Our tools

m Genome Browser
interactively visualize genomic data

m COVID-19 Research
use the SARS-CoV-2 genome browser and explore coronavirus datasets

m BLAT
rapidly align sequences to the genome

Human T2T-CHM13

Mouse GRCm39/mm32

Mouse GRCm38/mm10

Genome Archive GenArk

SARS-CaV-2 (COVID-19)

® Table Browser

Other download data from the Genome Browser database

m Variant Annotation Integrator
get functional effect predictions for variant calls

m Data Integrator




» Type "INS" search window and select "Homo sapiens insulin".

UCSC Genome Browser on Human (GRCh38/hg38)
move [ <<< | << [ < [ > [>> [ >>> ]| zoom in [ 1.5x | 3x [ 10x | base | zoom out [ 1.5x | 3x [ 10x | 100x |

chr11:10,472,002-10,486,431 14,430 bp [INSl ] examples /
pi4.1 IEETIEM 11p12

INS (Homo sapiens insulin (INS), transcript variant 2, mRNA. (from RefSeq NM_001185087))
&= [NS-IGF2 (Homo sapiens INS-IGF2 readthrough (INS-IGF2), transcript variant 2, mRNA. (from RefSeq NM_001042376))
INSC (Homo sapiens INSC spindle orientation adaptor profein (INSC), transcript variant 2, mRNA. (from ReiSeq NM_001042536))
‘ ‘ &b | | INSIG1 (Homo sapiens insulin induced gene 1 (INSIG1), transcript variant 1, mRNA. (from RefSeq NM_005542))
0do 10,476,000 10,477,000 10,478,000 INSIG1-DT {INSIG1-DT (from geneSymbol})
INSIG2 (Homo sapiens insulin induced gene 2 (INSIG2), transcript variant 1, mRNA. (from RefSeq NM_016133))
RefdINSL3 (Homo sapiens insulin like 3 (INSL3), ranscript variant 2, mRNA. (from RefSeq NM_005543))
Referenc{INSL4 (Homo sapiens insulin like 4 (INSL4), mRNA. (from RefSeq NM_002195))
|INSL5 (Homo sapiens insulin like 5 (INSL5), mRNA. (from RefSeq NM_005478))
1INSL& (Homo sapiens insulin like 6 (INSLE), mRNA. (from RefSeq NM_007179))
INSM1 (Homo sapiens INSM transcriptional repressor 1 (INSM1), mENA. (from RefSeq NM_002196))

T

: ]
{INSM2 (Home sapiens INSM transcriptional rapressor 2 (INSM2), mRNA. (from RefSeq NM_032584)) i
- INSR (Homo sapiens insulin receptor (INSR), transcript variant 2, mRMNA. (from RefSeq NM_001079817)) L
:INSRR (Homo sapiens insulin receptor related receptor (INSRR), mRMA. (from RefSeq NM_014215)) -
{INSYN1 (Hemo sapiens inhibitory synaptic factor 1 (INSYN1), franscript variant 5, mRNA. (frem RefSeq NM_001384353)) 5
FINSYN1-AS1 (Homo sapiens INSYN1 antisense RNA 1 (INSYN1-AS1), transcript variant 2, leng nen-coding RNA. (from RefSeq .
NR_120353)) I
INSYN2A (Homo sapiens inhibitery synaptic factor 24 (INSYN2A), mRNA. (from RefSeq NM_001039762)) ]
INSYN2E (Homo sapiens inhibitory synaptic factor family member 2B (INSYN2B), franscript variant 2, mRNA. (from RefSeq NM_001346304))

Gene Expression in 54 tissues from GTEx RNA-seq of 17382 samples, 948 donors (V8, Aug 2019)
» Compare Isoforms of the insulin gene and look through other information.
UCSC Genome Browser on Human (GRCh38/hg38)
move [ «<< | << | < [ » [ [ »»> |zoomin [ 1.6x | 3x | 10x | base | zoom out| 15x | 3x | 10x [ 100x |
chr11:2,159,418-2 161,582 2,165 bD,‘ gene, chromosome range, or other position, see examples ‘ examplas
| BB 11p15.1 B 11p13 11p11.2 q12.1 [l Wiicicalll 110141 [Biiqis 1 R [l 119233 BRI e BRI 1|
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efer ssembly Fix Patch Sequence Alignments|
Reference Assembly Alternate Haplotype Sequence Alignments
GENCODE V41 /
INS
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OMIM Allelic Variant Phenotypes

Gene Expression in 54 tissues from GTEx RNA-seq of 17382 samples, 848 donors (V8, Aug 2019)

INS

® Make custom gene annotation and visualize

» Click the marked insulin isoform, "ENST00000397262.5", and look through the information of
the isoform.

Human Gene INS (ENST00000397262.5) from GENCODE V41

Description: Homo sapiens insulin (INS), transcript variant 4, mRNA. (from RefSeq NM_001291897)
RefSeq Summary (NM_001185098): This gene encodes insulin, a peptide harmane that plays a vital role in the regulation of carbohydrate and lipid metabolism
Gencode Transcript: ENST00000397262.5
Gencode Gene: ENSG00000254647.7
Transcript (Including UTRs)
Position: hg38 chr11:2 158,779-2 161,204 Size: 1,426 Total Exon Count: 2 Strand: -
Coding Region
Position: hg38 chr11:2 158,852-2 160,971 Size: 1,120 Coding Exon Count: 2

Page Index Sequence and Links| UniProtkKB Comments |MalaCards CTD RNA-Seq Expression
Microarray Expression |RNA Structure Protein Structure Other Species| GO Annotations [ mRNA Descriptions
Pathways Other Names GeneReviews Methods

Data last updated at UCSC: 2022-05-14 09:57:26




» Open notepad and save it as "Custom_INS_Annotation.gtf".

>  Fill the blank with reference to the below information.

| Week1_Custom_INS_Annotation_answer.gtf - Windows W23 — O x
CHE(F) EEE MAo Blv EEEMH)
chr11 TEST transcript . : gene_id "INS"; transcript_id "INS";
chrl1 TEST exon . . gene_id "INS"; transcript_id "INS";
chr11 TEST UTR . . gene_id "INS"; transcript_id "INS";
chr11 TEST cDs . . gene_id "INS"; transcript_id "INS";
chr11 TEST exon . . gene_id "INS"; transcript_id "INS";
chrll TEST CDs . . gene_id "INS"; transcript_id "INS";
chr11 TEST UTR ) . gene_id "INS"; transcript_id "INS";
A B /C D E /F
A: 2159779; B: 2159855; C: 2159997; D: 2160785; E: 2160972; F: 2161204;

» Cautions
v' Each row is arranged in ascending order based on the start position.
v' There is a difference of 1 between the end position of UTR and the end position of CDS.

v' Each column is separated by a tab, but gene id and transcript id are written in one
column and they are separated by space.

» For uploading custom a annotation file to the genome browser, hover the mouse on "My
Data" and click "Custom Tracks".

) Genomes Genome Browser Tools Mirrors Downloads My Data View Help About Us
Custom Tracks 3enome Brg
My Sessions _|i| Zha

| multi-regior Track Hubs 2 2165 bp. ‘

Track Collection Builder

chr11 (p15.5) 155 EEEEE B 110151 IREEN BE I>—H

Public Sessions

Scale TKD]
chri1: 2,159,500 2,159,600| 2,159,700] 2,159,800] 2,159,900 2,160,000| 2,160,100 2,160,200 2,160,300|
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» Upload the custom annotation file and click "Submit".

Add Custom Tracks
clade genome [ Human v

assembly [ Dec 2013 (GRCh38/hg38) v |

Display your own data as custom annotation tracks in the browser. Data must be formatted in bigBed,
GTF, hic, interact, MAF, narrowPeak, Personal Genome SNP, PSL, or WIG formats.

You can paste just the URL to the file, without a "track” line, for bigBed, bigWig, bigGenePred, BAN
To configure the display, set track and browser line attributes as described in the User's Guide.
Examples are here. If you do not have web-accessible data storage available, please see the Hosting

Please note a much more efficient way to load data f}) use Track Hubs, which are loaded from the T

Paste URLs or data: Or upload: Week1_Cust___on_Answer gtf

Clear

e
»  After uploading, click "go" to visualize the custom annotation track.
Manage Custom Tracks

genome: Human assembly: Dec. 2013 (GRCh38/hg38) [hg38] /
“Name | Description | Type|Doc|items| Pos |[FEETY R TIPS T e Y
User Track User Supplied Track|gtf 1 chr1t:] O | TR BT T |

» Compare the custom annotation track and marked Insulin isoform.

UCSC Genome Browser on Human (GRCh38/hg38)

move [<<< | << [ < [ > [>> [>>>]zoom in[1.5x | 3x | 10x [ base | zoom out[ 1.5x | 3x | 10x | 100x |
chr11.2,159,421-2 161,561 2141 bD.| gene, chromosome range, or other position, see examples | examples

HEFE 11p15.1 [EERN PIERN 11p13 11p12 [T qi2.1 [l Mgzl 119121 g4 iEEN 1102210 119223 11g23.3 2R] q24.2]
1 kb} | hgas
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e
Referance Assembly Fix Patch Sequence Alignments
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2. Practice how to get sequence data and use BLASTN

® Find GFP gene sequence and align the sequence

» Search "NCBI" in google and access NCBI.

Google

nchi X m 3 Q

QFEA @ooA =4 @sgd Q=¥ gE7 ET

Z44Z 1t 2 608,000,0007H (0.52)

hitps:/www.ncbinim.nih.gov ~ /

National Center for Biotechnology Information
Welcome to NCBI. The National Center for Biotechnology Information advances science and
health by providing access to biomedical and genomic information.

BLAST

BLAST finds regions of similarity between biological sequences

PubMed

PubMed® comprises more than 34 million citations for biomedical

Nucleotide
The Nucleotide database is a collection of sequences from ...

Gene
The .gov means it's official. Federal government websites often end

HYxh SES HH

Hd:1988d 11 42
BAR O G2 wd Al

SR OS2 ol =4

» Search "GFP Aequorea victoria" and click "Nucleotide".

Search NCBI

Literature

Bookshelf
MeSH

NLM Catalog
PubMed

PubMed Central

Genomes

Assembly
BioCollections
BioProject

BioSample

Nucleotide
SRA

Taxonomy

Genome /

| GFP Aequorea victoria x w

Results found in 13 databases

Genes
(11 ] Gene 0
0 GEO DataSets ©
(2 ] GEO Profiles 0
[ 439 ] HomoloGene 0
(2,358 PopSet (2 ]

Clinical

0 ClinicalTrials.gov 0

0 Clinvar 0

0 dbGaP 0

[ = ] dbSNP 0

0 dbVar 0

[ 146 ] GTR 0
o MedGen 0

0 OMIM 0

Proteins

Conserved Domains
Identical Protein Groups
Protein i3

Protein Family Models

~
° ° °

Structure

PubChem

BioAssays
Compounds
Pathways

Substances

e::::::::




> Select one from the list. We will use 4™ one, "Aequorea victoria green-fluorescent protein
(GFP) mRNA, complete cds" with 922 bp linear mMRNA in a practical exercise.

Page of & MNext= Last==

Synthetic construct for Aequerea victoria partial gfp gene for GFP

735 bp linear other-genetic
Accession: LN515608.1 GI: 690969141
PubMed Taxonomy

GenBank FASTA Graphics

[] Aequorea victoria clone EM1 GFP gene, partial cds
2. 135 bp linear DNA

¥ ars

[ptil

ession: JMS00T26.1 Gl 353442080

Protein  Taxonomy
GenBank FASTA Graphics

[ Aeguorea victoria isolate sSGFP-206 green fluorescent protein (gfp) gene,_partial cds
3. 753 bp linear DNA

Accession: JX472995.1 Gl 506954254

Profein PubMed Taxonomy

GenBank FASTA Graphics PopSet

B i

[ Aequorea victoria green-fluorescent protein (GFF) mEMA, complete cds
4. 922 bp linear MRNA

i

[pli

ession: L29345.1 Gl 606383

Profein PubMed Taxonomy

GenBank FASTA Graphics

» Click "FASTA" to get the gene sequence of GFP.

Aequorea victoria green-fluorescent protein (GFP) mRNA, complete cds

GenBa

S L293451

FASTA  Graphics

Go to: [¥)

LOCUS BEVGFP 922 bp mAN A [inear WV 30-DEC-1994

DEFINITION fequorea victoria areen—fluorescent protein (GFP) mBM&, complete
cds.

ACCESSION - L29345

YERS I ON 293451

FEYWORDS aequorin; bioluminescence: eneray acceptor protein:
green—-f luorescent protein.

SOURCE bequores victoria

ORGANISM  Aequores victoria

Eukaryota: Metazoa: Cnidaria: Hydrozoa: Hedroidolina: Leptothecatas
bequoreidae: Aeguorea.

REFEREWCE 1 (bases 1 to 322)
AUTHORS  Ipouye,S. and Tswii.F. 1.

TITLE

hequorea gareen fluorescent protein. Expression of the gene and
fluorescence characteristics of the recombinant protein

JOURKAL  FEBS Lett, 341 (2-3), 277-280 (1994)
PUBMED 3137953

FEFEFEWCE 2 (bages 1 to 222)
AUTHORS  Ipouye, S, and Tswii.F. 1.

TITLE

Evidence for redox forms of the Aequorea green fluorescent protein

JOURWAL  FEBS Lett. 351 (23, 211-214 (1994)
PUBMED  BOSZTYET




Aequorea victoria green-fluorescent protein (GFP) mRNA, complete cds

GenBank: L29345.1
GenBank  Graphics

»L29345.1 Aequorea victoria sreen—fluorescent protein (GFP) mPNA. complete cds
TACACACGAAT AALAGATAACAMAGATGAGT AAAGGAGAAGAACTTTTCACTGEAGT TGTCCCAATTLTT
GTTGAATTAGATGGCGATGT TAATGRGCAALAATTCTCTGTCAGT GRAGAGGRT GAAGET GATGCAACAT
ACGGAALACTTACCCTTAMATTTATTTGCACT ACTGEGAAGCTACCTGTTCCATGGECAACACTTRTCAL
TaCTTTCTCTTATGETGT TCAATGCTTTTCAAGATACCCAGAT CATATGAAACAGCATGACTTTTTCAAG
AGRTGCCATGLCCGAAGGT TATGTACAGGARAGAACTATATTTTACALAGAT GACGGRAACTACALGACAT
GTGCTRAAGRT CAAGT TTGAAGGTGATACCCT TRTTAATAGAAT CGAGT TAALAGGTATTGATTTTAALGA
AGATGEAAACATTCT TRGACACAL A AT GEAATACAACTATAACTCACATAATGTATACATCATGGCAGAD
AAACCALAGAATGGAATCAAAGTTAACTTCAALATTAGACACAACATTALAGATGGAAGCGTTCAATTAG
CAGACCATTATCAACALAATACTCCAATTGGLGATGECCCTRTCCTTTTACCAGACAACCATTACCTGTC
CaCACAATCTGOCCTTTCCAAAGATCCCAACGAA AAGAGAGAT CACATGATCCTTCTTRAGTTTGT AL CA
GCTGCTGGGATTACACAT GRCATGRATGAACTATACAAATAAATGTCCAGACTTCCAATTGACACTALAG
TRTCCGAACAATTACTAAATTCTCAGGGT TCCTGETTALATTCAGGCTGAGACTTTATTTATATATTTAT
LA TTCATTA AT TTTAT GAATAATTTATTGATGTTATTAATAGGGGCTATTTTCTTATTALATAGRLT
ACTGGAGTGTAT

» Search "BLAST" in google and access BLAST.

{=
0

Google blast x | =

QHH @o0F B HEEE [O=M 1HE7 =T

#4421} oF 728,000,0007H (0.44%)
https:/fblast.nchinim.nih.gov +

BLAST: Basic Local Alignment Search Tool
The Basic Local Alignment Search Tool (BLAST) finds regions of local similarity between
sequences. The program compares nucleotide or protein sequences to

BLAST

The Basic Local Alignment Search Tool (BLAST) finds regions of

Nucleotide BLAST

Search database Nucleotide collection (nrint) using ...

BLAST <

sS85

Standard Nucleotide BLAST

Description: The nucleotide collection consists of ..

Align two or more sequences BLASTE 42T 280|A chaEo| ofo| =2k MO
Lt DNA/RNA A 8| 723 QEI0|E S 145 H2s
H Mg FEE Yot ¢E[F0|R Z2OF0IT
ningov ZH4 20 HET| » BRI

BLASTN programs search nucleotide subjects using a ...

» Click "Nucleotide BLAST" (BLASTN).

Basic Local Alignment Search Tool
BLAST+ 2.13.0 is here!

BLAST finds regions of similarity between biological sequences. The Starting with this release, we are including the
program compares nucleotide or protein sequences to sequence blastn_vdb and tblasin_vdb executables in the BLAST+
databases and calculates the statistical significance. Learn more

distribution

Thu, 17 Mar 2022 12:00:00 EST More BLAST news.

Web BLAST




» Copy and paste the GFP sequence to the query sequence box, and set the job title. When
pasting the sequence, we must paste the header part too. There are many options, but we
will use the default setting in the practical experiment. After then, select the program

"BLASTN" and click "BLAST" for alignment.

BLAST ©» blastn suite

m blastp blastx tblastn tblastx

Standard Nucleotide BLAST

BLASTN programs search nu il using an query.|
Enter Query Sequence /
Enter accession number(s), gi(s), or FASTA sequence(s) @ ciear Query subrange @
=1 29345 1 Aequorea victoria green-fluorescent protein {GFP) mRNA, F
complete cds fam l:l
TACACACGAATAAAACATAACAAAGATCGAGTAAAGGAGAAGAACTTTTCAC ~
TGGAGTTGTCCCAATTCTT 4 To
SICLIEEE T2 g | des T g / 7]
Job Title [ GFP BLAST |
Enter a descriptive title for your BLAST search 9
O Align two or more sequences @
Choose Search Set
Database @ standard databases (nretc.): O rRNAATS databases () Genomic + transcript databases () Betacoronavirus
[ Nucleotide collection (nr/nt) v @
Organism —
Optional | ‘ |—| exclude
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown 9
Exclude [ models (xmixP) ) Uncultured/environmental sample sequences
Optional
Limit to [ sequences from type material
Optional
Entrez Query | | YoullT create custom database
Optional

Enter an Entrez query to limit search (2]

Program Selection
Optimize for O Highly similar sequences (megablast)

O More dissimilar sequences (dlscontiguo;s/régablast)
@ Somewhat similar sequences (blastn)

yse a BLAST algorithm Q

BLAST Search database Nucleotide collection (nrint) using Blastn (Optimize for somewhat similar sequences)

\7' Show results in a new window

» We can see the alignment result. There are many similar sequences in the database, but the

first one is the best-matched sequence. Select it and see "Graphic Summary" and
"Alignments".

Job Title GFP BLAST Filter Results

RID HD72483P013 Search expires on 09-07 09:03am Download All ¥ o

Program BLASTN @ Citation v Organism only top 20 will appear |_| exclude

Type common name, binomial, taxid or group name

Database nt  See details v ‘ e dreup ‘
+ Add organism

Query ID Icl|Query_20431

Description 129345 1 Aequorea victoria green-fluorescent protein (GF Percent Identity E value Query Coverage

Molecule type dna ‘

o to to

Query Length 922

Other reports Distance tree of results MSA viewer @ m
Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download Select columns ~  Show (2]
[J selectall + sequences selecled GenBank Graphics Distance tree of results ~ MSA Viewer
- _— Max = Total Query E Per.
Descipllnn / SCIENIFE Name R [ S Sy \dent Acc'Len Accession
- - - - -
Aequorea victoria green-fluorescent protein (GFP) mRNA _complete cds Aequorea victoria 1663 1663 100% 0.0 100.00% 922 L29345 1
|:\ Aequorea victoria green-fluorescent protein mRNA,_complete cds Aequorea victoria 1558 1558 100% 0.0 97.51% 966 M62653.1
I:\ Synthetic construct from Aequorea victoria GFPS (gfps) mRNA, complste cds synthetic construct 1498 1498 96% 0.0 97.21% 9938 AF183395 1
|:\ Cloning vector pbxHis-GFP,_complete sequence unidentified cloni. . 1494 1494 96% 0.0 97.09% 5271 U89936.1




Job Title GFP BLAST Filter Results

RID HD72483P013 Search expires on 09-07 09:03 am Download All ¥ -
Program BLASTN @ Cilation v Organism  only top 20 will appear [ ] exclude
Type common name, binomial, taxid or group name
Database nt  See details v ‘ w ’ aroup ‘
+ Add organism
Query ID Icl|Query_20431
Description 129345 1 Aequorea victoria green-fluorescent protein (GF Percent Identity E value Query Coverage

Molecule type dna ‘ to to to

Query Length 922
Other reports Distance tree of results MSA viewer @ m

Descriptions Graphic Summ Alignments Taxonomy

< hover to see the title & click to show alignments Alignment Scores  [l<40 [40-50 [50-80 [&0-200 [M==200 @

1 sequences seiected e
Distribution of the top 1 Blast Hits on 1 subject sequences

| 1 1 Qe 1 | 1
1 150 300 450 600 750 900
Descriptions Graphic Summary Taxonomy
Alignment view | Pairwise v | [ ] cDS feature @ Download
1 sequences selecied 9
X Download v GenBank Graphics <«Descriptions

Aequorea victoria green-fluorescent protein (§FP) mRNA, complete cds
Sequence ID: L29345.1 Length: 922 Number of Matches: 1

Range 1: 1 to 922 GenBank Graphics

Score Expect Identities Gaps Strand
1663 bits(1844) 0.0 922/922(100%) 0/922(0%) Plus/Plus
Query 1 THCACACGAATAAAAGATAACAAAGATGAGTAAAGGAGAAGAACTTTTCACTGGAGTTGT B0
Shict | TACHEACGMATAAAAGATARCAMGATGASTAAGRAGA SAACTTTTLACTSAASITET 60
Query Bl CCCAATTCTTGTTGAATTAGATGOCGATGTTAATGRGCAAARATTCTCTATCAGTGEAGY 120
Soict 51 CLOMITEHTET Gk HBATGBEOH 6T MATGEECAKRMITLIETET CheTabAEA 120

iyt
ARATTTATTTGCACTACTGGGAA 180

12 S
Shict 121 GGETGAAGGTGATGCAACATACGGAA

AACTTACCCTT
[RARRARRAAY
AACTTACCCTT
oyttt
Shict 181 GCTACCTGTTCCATGGCCAACACTTGTCACTACTTTCTCTTATG

GTG
11
GTG

g
TTCAATGCTTTTC 240

® Find insulin gene sequences of human and pig, and compare the two sequences

» Search "human insulin" in NCBI.

Search NCBI | Human insulin x w

Results found in 29 databases

GENE Was this helpful? o | " Refseq transcripts
INS - insulin INS - 3of 4transcripts
Homo sapiens (human)
Alse known as: IDDM, IDDM1, IDDM2, ILPR, IRDN, MODY10, PNDM4 Transcript Isoform Len (nt)
Gene ID: 3630

NM_000207.3 465
RefSeq transcripts (4) RefSeq proteins (4) RefSeqGene (2) PubMed (970)

NM_001185097.2 491

Orthologs Genome Data Viewer BLAST Download
NM_001291897.2 525
i NCBI Dataset:

RefSeq Sequences + View full table atasets




» Go below and click "FASTA" to get the gene sequence of INS.

Genomic regions, transcripts, and products el

Go to reference sequence gétails
Genomic Sequence: \ NC_000011.10 Chromosome 11 Reference GRCh3&.p14 Primary Assembly v\

Go to nucleotide:  Graphics FASTA GenBank

£ Nc_ooo011.10 + | Find: “lacpla @ 4% T= = Ko Tools - | L racks + ¥, Download - P -
fese K

2161200 2159908 2.159.708

2161108 2aemBen  |2isa7ea  [215m6BB (2168586 2ien3en  |o1sn.zan

2161300

v
Hin_paaze7.3 IR N —— I ¥ P _paatss 1
Fomo sapiens Annotation Release 110, 2022-04-08 L0 O
HR_03512.4 (TN VN e I - —
L e ——— —
s
HI1_B66207 5 [ —— I I I HP_Baatan 1
HH_BB1165657.2 [ B HP_BAL172626 |
HH_B01251657 2 > —_— > W HP_PALETAR2E 1
HH_BB1165a98 2 > P NP _pe1172aeT L
1 regions, 0 sapiens Annotation Release 110 L0 0

Homo sapiens chromosome 11, GRCh38.p14 Primary Assembly

NCEBI Reference Sequence: NC_000011.10
GenBank Graphics

=NC_000011,10:c2161209-2159Y73 Homo sapiens chromosome 11, GRCh38.p14 Primary Assembly
AGCCCTCCAGRA CAGGCTGLATCAGAL GAGGRCCATCAL GCAGGTCTGT TCCA A GGGECCT TTGLGTCAGGT
GGECTCAGGATTCCAGGGRT GRCT GGACCCCAGGCCCCAGCTCT GLAGCAGGRA GG CRT GGCT GRGCT LG
TGAAGCATRT GEGEGET G4 GCCCAGRRGCCCCA A GECAGGGCACCT GRCCT TCAGCCTGECT CAGCCCT GC
CTGTCTCCCAGATCACTGTCCT TCTGCCA T GGCCCT GT GGATRCGLCTCCT GECCCTGET GRLGCTGEET G
GCCCTCTGRGEACCT GACCCAGCCGCAGCCT T TRT GAA CCAACACCT GTGEGGCT CACACCT GRTGGEALG
CTCTCTACCTAGTGT GEGGGEGAACGAGGCTTCTTCT ACACACCCAAGACCCRCCGREGEA GRCAGAGRACCT
GCAGGEGT GAGCCAACTGCCCAT TGETGCCCCT GRCCHECCCCAGCCA CCCCCT GET COT GGCGCTCCCAT
CCAGCATGRGCAGAL GEEGECS GRARGCT GLCACCCAGCAGRRGRT CAGGT GCACTTTTTTAAL ALGAAG
TTCTCTTGRTCACGTCCT A AL A GTGACCAGCT CCCTGT GRCCCAGT CAGAATCTCAGCCT GAGGACGET G
TTGEGCT TCRGCAGCCCCGAGAT ACATCAGAGGGT GGECACGCTCCTCCCTCCACT CGLCCCTCA AL LA AL
TGO GG AT TTCT e ST AT T TRA TG CCGCAGA T TCAAGTGT T TTGT TAAGT AAAGTCCT
GGGETGACCTGRGEETCACA GRGT GLCCCACGLT GECT GECTCT GRGCHALCACCCCA T CA CGCCCREA G
GGECGETGGEETGLCTGCCT GAGT GRGCCAGACCCCT GTCGCCARGCCT CACGGCAGCTCCAT AGT CAGGAG
ATEGEGAAGETECT GEGGE CAGGCCCT GRGEA GALGTACTGRGATCACCTGT TCAGGCTCCCACTGTGAC
GCTGCCCCRGRGEEGRGEERE AGGAGGT GRGEACATRT GRGCGET TREEECCTGT AGGT CCACACCCAGTGT GG
GTGACCCTCCCTCTAACCT GRGETCCAGCCCGGET GRAGE TGERT GRGAGT GLGACCT AGRGCT GRCGGEE
AGECEGEGCACTGTGTCTCCCT GACTRTGTCCT CCTGTGT CCCTCTGECT CRCCGET GT TCCGGRAACCT GC
TCTGCGCGRCACGTCCT GRCAGT GRRGCAGRT GE4 GCT GRGCRGEEGCCCT GRTGLAGGCAGCCTGLAGT
CCTTGECCCT GEAGGGEET CCCT GLAGA AGCGT GRCATTGTGLALCAATGCTGTACCAGCATCTGCTCCCT
CTACCAGCTGRAGAACT ACTGCAACT AGACGCA GLCCGCAGGCA GLCCCA CACCCGCCGCCTCCTGLALT
GAGAGAGATGGAATAAAGCCCT TRALCCAGT

> Click "all" to see the orthologs of the INS gene.

INS insulin [ Homo sapiens (human) ]

Gene ID: 3630, updated on 28-Aug-2022

“ Summary 2|7

Official Symbol INS provided by HGNC
Official Full Name  insulin provided by HGNC
Primary source HGNC:HGNC:6031
See related Ensembl:ENSG00000254647 MIM:176730; Alli :HGNC:6081
Gene type protein coding
RefSeq status REVIEWED
Organism Homo sapiens

Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; E Eutheria; Euar gli Primates; Haplerrhini; Catarrhini; Hominidae; Homo
Also known as  IDDM: ILPR; IRDN; IDDM1: IDDM2; PNDM4; MODY 10
Summary This gene encodes insulin. a peptide hormone that plays a vital role in the regulation of carbohydrate and lipid metabolism. After removal of the precursor signal peptide, preinsulin is post-translationally

cleaved into three peptides: the B chain and A chain peptides, which are covalently linked via two disulfide bonds ta form insulin, and C-peptide. Binding of insulin to the insulin receptor (INSR) stimulates
glucose uptake. Amuliitude of mutant alleles with phenotypic effects have been identified, including insulin-dependent diabetes meliitus, permanent neonatal diabetes diabstes mellitus, maturity-onset
diabstes of the type 10 and hyperproinsuli la. There is a read-through gene, INS-IGF2, which overlaps with this gene at the 5’ region and with the IGF2 gene at the 3 region. [provided by RefSeq

May 2020]
Expression Restricted exgjgssion toward pancreas (RPKM 671.7) See more

Orthologs mouse all

@ Try the new Gene table
Try the new Transcript table




» Click "INS" of pig and get gene sequence in the same way.

Species Gene Architecture aa

(] Homo sapiens INS ( ) 110 v
human insulin

I_:I Mus musculus Ins2 { ) 110 v
house mouse insulin |

(] Rattus norvegicus Ins2 119 v
Nor insulin 2

(] Bostaurus INS e B v
cattle insulin

(] Susscrofa INS 175 v
pig insulin

(] Gallus gallus INS ( ) 107 v
chicken insulin

Sus scrofa isolate TJ Tabasco breed Duroc chromosome 2, Sscrofa11.1, whole
genome shotgun sequence

NCBI Reference Sequence: NC_010444 4

GenBank  Graphics

=NC_010444, 4:c1498062-1496842 Sus scrofa isolate TJ Tabasco breed Duroc chromosome 2,
Sscrofall. 1, whole genome shotgun sequence
TGGECCCTCAGGCCGLTCGTTAAGACTCT AATGACCT CAAGGCCCCCAGA GRCGCT GATGACCCACGRAGA
TGA TCCCGCAGRCCT GHCA GCAGGGS A4 TGATCCAGALAGT GECACCTCAGCCCCCAGCCA TCTGECACC
CACCTGGAGRCCCTCA GRGGCCREECECCREGGGGECAGGCGCT AT A LA GCCGGCCGEECCCAGECGECCT
CaGCCCTCTRGEACCA GCT GCGT TCCCA GRECGCCGGEEAAGCAGRTCTGTCCCCCT GRGET CCCRT CAGE
TGGGETCTGERECTGTCCTGCT GEGECCAGRGEAT CT CEGCAGGAGRACRT GRGCT CCTCTCT CRGAGCCCT
TGGEEGEEET GAGGCTGLT GEGEECTGCAGGT GLCCCT GRCT GRCCTCAACGCCGCCCGT CCCCCAGRTLCT
C4CCCCCCGECA THGCCCT GT GRACGCGCCT CCT GCCCCT GCT GRCCCT GCT GRCCCT CTGRGCGECCHE
CCCGGECCCAGGECTTCGT GAA CCAGCACCT GTGCGGECT CCCACCT GRTGGA GRCGCTGT ACCTGRTGTGE
GGGEGAGCGCGGET TCTTCTACACGCCCA AGGCCCHT CRGGA GRCHEMGA ACCCT CA GRGT GAGCCHAGGG
GGCGTCCCGRGAGCGLTCGGEEEAGT TTTTAAGGAGGAALTTGGT A AAGT GACCA ACTCCCTGRGAGCT
G4 GCCCAGAGA CACCCCT CCCACGCCCOGRT COCGCT CEAGAA GCCCCCCT TCCCT CCCCT COTCECGA G
GCGGCTCCAGGGAGEAATCTT ACGGAGT CAS GGCCCGEGET GCCGETGRT CTCCGAGT GACA TRGCCGT GG
TGTCCCGTCTGECGGCCCACA TRCCCET GRGAGA T GCCCCATCCCCCT GRGA GREEECCCCET GLCGGEE
4 GGECAGCGGEA GRCCCA GGACCGECGECTGETGCGEGECT TCCACT COAGRRT GRGCHERGT GRLLGRTGGEC
TGTCTCTGTRTGACCGGET CT COCCGEA GOA GRT GCCGT GGAGCT GRGCGGA GGCCT GRRECGGECCT GLAG
GCCCTGGROGET GRAGGGGCCCCOGEN GA AGCRT GRCATCET GGAGCAGT GCTGCACCAGCA TCTGT TCCC
TCTACCAGCTGGAGAACTACT GCAACT AGGRCCGCCCCT GAGGRCGCCTGLT GET COCCGEA COCCh ALAT
CCAATAMMGTCCTGAATGAGD

» Go to BLASTN and check the "Align two or more sequences". Paste the human sequence in
the query sequence and paste the pig's sequence in the subject sequence. After then, select
"blastn" for the program, and click "BLAST".




Align Sequences Nucleotide BLAST

m blastp blastx tblastn thlastx

BLASTN programs search nucleotide subjects using a nucleotide query.|

Enter Query Sequence /
Enter accession number(s), gi(s), or FASTA sequence(s) © ciear Query submngee

=NC_000011.10:c2161209-2159779 Homo sapiens chromesome 11 F
GRCh38.p14 Primary Assembly rom[ ]

AGCCCTCCAGGACAGGCTGCATCAGAAGAGGCCATCAAGCAGGTCTGTT ~
CCAAGGGCCTTTGCGTCAGGT Y To
Oruploadfile | [mg e | Mete e ois / )
Job Title [ Human INS vs_Pig INS |
Enter a descriptive title for your BLAST search e

Align two or more sequences @

Enter Subject Sequence /
Enter accession number(s), gi(s), or FASTA sequence(s) © Clear Subject subrange €

>NC_010444 4:c1498052-1496842 Sus scrofa isolate TJ Tabasco breed F |:|
Duroc chremosome 2. Sscrofall.d, whole genome shotgun sequence AL

TGGCCCTCAGGCCGCTCGTTAAGACTCTAATGACCTCAAGGCCCCCAGA -

GGCGCTGATGACCCACGGAGA y o[ ]

or, upload file TS Ao | e me o

=7l

ol
(]

Program Selection

Optimize for O Highly similar sequences (megablast)
() More dissimilar sequences (dlscomigu%gablast)

© Somewhat similar sequences (blastn)

/Ehoose a BLAST algorithm e

BLAST Search nucleotide sequence using Blastn (Optimize for somewhat similar sequences)

|7‘ Show results in a new window

- We can see how similar human's and pig's insulin gene sequence from the result.

Job Title Human INS vs. Pig INS Filter Results
RID HD8JZJPW114 Search expires on 09-07 09.29 am Download All v Percent Identity E value Query Coverage
Program Blast 2 sequences  Citation ¥
to to to
Query ID Icl|Query_43979 (dna)
Query Descr NC_000011.10:c2161209-2159779 Homo sapiens chromc _
Query Length 1431
Subject ID Icl|Query_43981 (dna)
Subject Descr NC_010444 4:c1498052-1496842 Sus scrofa isolate TJ Ti
Subject 1211
Length
Other reports  MSA viewer @
Graphic Summary Alignments Dot Plot
Sequences producing significant alignments Download Select columns ¥ Show (7]
select all 1 sequences selected Graphics MSA Viewer
Scientific ' Max  Total |Query E Per. Acc.

Description 1
'p Name | Score Score Cover value |Ident | Len Accession
- - v

NC 010444 4:¢1498052-1496842 Sus scrofa isolate TJ Tabasco breed Duroc ch 2 Sscrofall 1, whole genom 250 476 31%  8e-T0 83.83% 1211 Query_43981




Descriptions Graphic Summary Alignments Dot Plot

& hover to see the title W click to show alignments

Alignment Scores <40 [40-50

1 sequences selected @

50 - 80

[ 80 - 200

Distribution of the top 4 Blast Hits on 1 subject sequences

Qu
i “ I
1 250 500 750 1000

|
1250

m--20 @

& Download v  Graphics Sort by: | E value v |

<4 Descriptions

NC_010444.4:c1498052-1496842 Sus scrofa isolate TJ Tabasco breed Duroc chromosome 2,

Sscrofal1.1, whole genome shotgun sequence
Sequence ID: Query_43981 Length: 1211 Number of Matches: 4

Range 1: 392 to 625 Graphics

Score

250 bits(276) 8e-70 197/235(84%) 1/235(0%) Plus/Plus

Query
Shict
Query
Shict
Query
Shict
Query

Shict

198
392
258
451
318
a1
378
571

Expect Identities Gaps Strand

GCCTCAGCCCTGCCTGTCTCCCAGATCACTGTCCTTCTGCCATGGCCCTGTGGATGCGCC

N A AR e e e N R NN ARy
GCCTCAACGCCGCCCGTCCCCCAGGTC-CTCACCCCCCGCCATGRCCCTGTGRACGCGEE

itk it
TCCTGCCCCTGCTGGCCCTGCTGECCCTCTGGECGCCCGCCCCGRCCCAGGCCTTCGT GA

ACCAACACCTGTGOGGCTCACACCTGETGGAAGCTCTCTACCTAGTGTGCGGGGAACGAG

COCE EEREREEREEEEEr PEEEE e et PR EREEEErerr 1|
ACCAGCACCTGTGOGGCTCCCACCTGETGGAGGCGCTGTACCTGRTGTGCGEGGAGCGCG

s o
GCTTCTTCTACACGCCCAAGGCCCGTCRGRAGROGGAGAACCCTCAGGOTGAGCE 625

25
45
31
51
37
57

¥ Next Match




