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License: This is an open access protocol distributed under the terms of the Creative Commons Attribution License, which

permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited

Protocol status: Working
We use this protocol and it's working

Created: October 29, 2025
Last Modified: October 31, 2025
Protocol Integer ID: 231080

Keywords: Bioinformatica, Toxocara, Filogenia, analisis bioinformatico basico asociado al ingreso al genbank, al genbank al
analisis genético protocolo, genbank to genetic analysis, basic bioinformatics analysis protocol, analisis bioinformatico, genetic
analysis, proteinas de diversos organismo, genes from microorganism, sequencing gene fragment, genetic distances between
genbank repository, distanciamientos genéticos entre, accessing genbank, result of molecular diagnostic product, gene
repository, proteins from various organism, gene fragment, genbank repository, molecular diagnostic product, subsequent
phylogenetic analysis, microorganism, comparing genetic distance, gene, genbank, procesos elementales para entender
principio, various organism, complete genome

Abstract

Protocolo de analisis bioinformatico basico asociado al ingreso al GenBank, busqueda de depdsito de genes,
fragmentos de genes, genomas completos o proteinas de diversos organismos, posterior prinicipio de analisis
filogenético usando secuencias FAST de los depdsitos y mecanismos de comparacioes de distanciamientos
genéticos entre depdsitos del GenBank. Procesos elementales para entender principios de acciones a seguir
posterior a la secuenciacién de fragmentos génicos o genes de microganismos, como resultado de productos de
diagndsticos molecular (ej. PCR convencional).

Basic bioinformatics analysis protocol: from accessing GenBank to genetic analysis

Basic bioinformatics analysis protocol associated with accessing GenBank, searching for gene repositories, gene
fragments, complete genomes, or proteins from various organisms, subsequent phylogenetic analysis using FAST
sequences from the repositories, and mechanisms for comparing genetic distances between GenBank
repositories. Elementary processes for understanding the principles of actions to be taken after sequencing gene
fragments or genes from microorganisms, as a result of molecular diagnostic products (e.g., conventional PCR).

Attachments

A

Metodologia analisis...
2.9MB
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Guidelines

Otras bases de datos abiertas de depdsitos de informacion génica o proteoma en el mundo que deben ser

consultadas

Base de Datos

Qué contiene

Enlace

NCBI GenBank

Secuencias de ADN, ARN, proteinas

https://www.ncbi.nIlm.nih.gov/genbank/

EMBL-EBI
(ENA)

Archivo _
europeo de secuencias

https://www.ebi.ac.uk/ena

DDBJ (Japén)

Parte del consorcio internacional con NCBI

https://www.ddbj.nig.ac.jp/

y
EMBL
UniProt Secuencias https://www.uniprot.org/
y anotaciones de proteinas
BOLD Systems Secuencias de cédigo de barras genético https://www.boldsystems.org/
(usado en taxonomia)
Materials
Computador.

Se puede trabajar desde CDM de windows o desde la terminal de Mac.

Acceso a internet.

Safety warnings

©® MrBayes IQ-TREE y BEAST
Importante, si bien son herramientas muy robustas, se necesita tener conocimientos previos de lenguaje
de programacion, se puede trabajar desde CDM de windows o desde la terminal de Mac

Ethics statement

Son experimentos in-silico, exclusivamente analisis computacionales de informacién génica o proteoma dispuesta
en la web en bases de datos. Dependiendo de los usos que le daran a la informacion analizada y generada,
deberan solicitar avales a los IACUC.
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Before start

Programas para alineamiento de secuencias:

Clustal Omega Para alineamientos multiples. https://www.ebi.ac.uk/Tools/msa/clustalo/

MAFFT Para grandes volumenes de secuencias. https://mafft.cbrc.jp/alignment/server/

MUSCLE Alineamientos multiples. https://www.ebi.ac.uk/jdispatcher/msa/muscle?stype=protein

Programas para construir arboles filogenéticos:

MEGA (Molecular Evolutionary Genetics Analysis) https://www.megasoftware.net/
= Permite alineamientos, construccion y visualizacion de arboles.

= |deal para principiantes

PhyML http://www.atgc-montpellier.fr/phyml/

= Usa métodos de Maxima Verosimilitud para arboles mas robustos.

RAxML (Randomized Axelerated Maximum Likelihood) https://evomics.org/learning/phylogenetics/raxml/
= Muy eficiente para grandes conjuntos de datos.

= Basado en maxima verosimilitud.

MrBayes https://sourceforge.net/projects/mrbayes/

= Utiliza inferencia bayesiana para construir arboles con estimaciones probabilisticas.

IQ-TREE https://iqtree.github.io/
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Rapido y automatizado, muy usado en filogenias modernas.

BEAST https://beast.community/

m Especializado en analisis filogenéticos con informacién temporal (ej. evolucion viral).

Visualizacion de arboles filogenéticos:

FigTree http://tree.bio.ed.ac.uk/software/figtree/

= |ntuitivo y Util para editar y personalizar arboles.

iTOL (Interactive Tree Of Life) https://itol.embl.de/

= Permite crear arbolesinteractivos, con colores, etiquetas, etc.
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Metodologia desde el acceso al GenBank al analisis genético

1 Ingresa a la base datos https://www.ncbi.nlm.nih.gov/

Dataset

https://www.ncbi.nlm.nih.gov/ NAME

https://www.ncbi.nim.nih.gov/ LINK

2 Selecciona qué tipo de informacion registrada se desea acceder (ej. genes, genoma

completo,
proteinas ..) Nota: Cuando es un fragmento de un gen, dejar “All Databases".

~ B Genoticar X ) muoazes: x ) mHosa0er X ) Toocarac X = BLASTBa X ) Toxocaac X ) Toxocarac X B) national x4 - a8 x
¢ > € % ncbinimnihgov B % O | (@ veiyitsyen
B8 Acceso en linea: OIE. W Bookmarks @9 Adobe Acrobat [ ANl Bookmarks

B An official website of the Uniled States government Here's how you know v

m National Library of Medicine

National Center for Biotechnology Information

o Notice

Because of a lapse in government funding, the information on this website may not be up to date, transactions submitted via the
website may not be processed, and the agency may not be able to respond to inquiries until appropriations are enacted. The NIH
Clinical Center (the research hospital of NIH) is open. For more details about its operating status, please visit cc.nih.gov. Updates
regarding government operating status and resumption of normal operations can be found at opm.gov.

All Databases v @
NCBI Home ‘Welcome to NCBI Popular Resources
e The National Center for Biotachnology Information advances science and health by providing access to PubMed
All Resources biomedical and genoric information, Bockshell
Chemicals & Bioassays About the NCBI | Mission | Organization | NGBI Mews & Blog PubMed Central
Data & Software BLAST
DNA & RNA Submit Download Learn Hucleatide
n P Buscar e o i o ﬂ | i v &% 17°C Mayorm. nubla...
¥ F H u 1]
3 Colocar la busqueda del gen o proteina requerido “Search

Nota: Para este caso fue un fragmento del DNA ribosomal del nematodo Toxocara
(ITs-1)
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retic MEO4395 MHOA406 Toxocara« X : X Toxocaras X | B seachn x| F g X

& > € %% ncbinimnihgov/search/all/Merm=ITS-1%20Toxocara g w 9| m i

88 | Accesoenlinea:OE. o Bookmarks @Y Adobe Acobat | [ ANEookmarks
B a0 the United Stat Here's how you know v -

National Librar\,_r of Medicine

Nat ter for Biotech y Information

Search NCBI IT$-1 Toxocara x

Results found in 4 databases

Login

Literature Genes Proteins

Bookshelf ] Gene 0 Conserved Domains ]
MeSH o GEO DataSets ] Identical Protein Groups 0
NLM Catalog ] GEO Profiles 0 Protein ]
PubMed [ 13 ] Protein Family Models 0
PubMed Central [ 108 ] Structure 0

ﬂ £ Buscar - Rl ’ 4 _ B 17°C Mayorm. nubla..

4 Buscar secuencias depositadas (o nucleéticos, o péptidos, o documentos publicados
con ese
fragmento de DNA en Toxocara ...) Nota: Para este caso "Nucleotide 55"

Genetic 3 MHO4395. X MHO4406 X Taxocara . X BLAST:Ba X P Toxocorae % B SearchiT % | & o X

& > © % ncbinimnihgov/search/all/Merm=ITS-1%20Toxocara - = | m H
88 | Accesoenlinex:OIE.  Jr Bookmarks @ Adobe Acrobat | [ Al Bookmarks

Bookshelf ] Gene 0 Conserved Domains 0

MeSH o GEO DataSets 0 Identical Protein Groups 0

NLM Catalog o GEO Profiles 0 Protein 0

PubMed Protein Family Models 0

PubMed Central @ Structure [

Genomes Clinical PubChem

Assembly / Genome ClinicalTrials.gov 0 BioAssays 0

BioCollections o ClinVar o Compounds 0

BioProject 0 dbGaP 0 Pathways 0

BioSample ] dbSNP o Substances 0

Nucleotide [ 55 ] dbVar o

SRA o GTR 0

Taxonomy

H P Buscar N

5 Identificar la parte amplificada versus lo depositado en NCBI + Secuencia FASTA
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& > € = ncbinimnihgov/nuccore/OME22767.1 - TR~ s ) I- H

88 | Accesoenlinea:OE. o Bookmarks @Y Adobe Acobat | [ ANBookmarks
1 a
Nucleotide Nucleotide
Advanced Help
GenBark - Send 1o: = =

Change region shown

Toxocara cati isolate 20-728 internal transcribed spacer 1, partial sequence
GenBank: OMB22767.1
FASTA  Graphics

Customize view =

Analyze this sequence

Gow® Run BLAST
Locus oHB22767 498 bp  DNA  linear INV B2-MAR-2822 Pick Primors
DEFINITION Toxocara cati isolate 28-728 internal transcribed spacer 1, partial
sequence. Highlight Sequence Features
ACCESSION  OMS22767
VERSION  OMB22767.1 Findin tnis Saquence
KEVWORDS .
SOURCE Toxocara cati (cat roundworm)
ORGANISM Toxocara cati Related information =
yota; Metazoa; ; Nemateda; C + Rhabditida; Taxonomy
Spiruring; Ascaridomorpha; Ascaridoides; Toxocaridae; Toxocara.

REFERENCE 1 (bases 1 to 438)
AUTHORS  Toce,M., Romanc,A.C., Pietragalls,I., Marucci,G. and Palazzo,L.
TITLE Detection of Toxecara cati larvae in a commen buzzard (Buteo buteo) Recent activity
and in a red kite (Milvus milvus) in Basilicsta Region, Italy TanOf Giear

JOURMAL  Unpublished . )
REFERENCE 2 (bases 1 to 399) B Toxocara cati isolato 20-728 internal
AUTHORS  Maruced,G. transcribed spacer 1, parfial sequens Hu

6 Dirigirse a “Run BLAST"

& > € % ncbinimnihgov/nuccore/OME22767.1 report=fasta g v D I- H

28 | Accesoenlinea:OE o Bookmarks @ Adobe Acobat | [ ANBookmarks
1 -
Nucleotide Nucleotide
Advanced Help
FASTA= Send 1o: = =

Change region shown

Toxocara cati isolate 20-728 internal transcribed spacer 1, partial sequence
GenBank: OMB22767.1

GenBank  Graphics

»0MB22767.1 Toxocara cati isolate 20-728 internsl transcribed spacer 1, partisl sequence

ATCGAGE: cTCCon T

Customize view &

Analyze this sequence

Run BLAST
AMGCTGCACACATGTOGTGCCGOTGTAGCCGTCAGCCGTGCTT TAT TOGCGGACRATOGCCTGTGGCTTG -
GTGLGTGT GTGLTGOGCANGT TAGAARGGE GCGCCBATAGGECCCATTTTCT Pck Primars:
CECTATTCTCARCAALGGTATCCAGT TTEOCG TCTCOGCCTCACCTAGCTATCGCCTERACCGTCOETAG
T TCCTCATTTCAGAGTTGAGTAGAC TTAATGAACATTAGECAGARTGTC
CECARAAACCARARACACAACAATCAGTTACETTCATATTETTCAACTATCRAGGATGAGLGLBATETTE Related information =
T TITTGTIGTTGY T AATACATA

Taxonomy

Recent activity =

Tun OF Clear

B Toxocara cati isolate 20-728 intemal
transcribed Spacer 1, partial S6qUBN Hucknds

Q, ITS-1 Toxocara {55)

o desde la pagina inicial de BLAST acceder (https://blast.ncbi.nlm.nih.gov/Blast.cgi) a
BLASTn
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Dataset

https://blast.ncbi.nlm.nih.gov/Blast.cgi NAME

https://blast.ncbi.nim.nih.gov/Blast.cgi LINK

€ > © % blastncbinimnihgov/Blastcgi &g O I- i

88 | Accesoenlinea:OIE. ok Bookmarks @ Adobe Acrobat | [ AllBookmarks

BLAST® Home RecentResults Saved Strategies Help

0 Important update
The ClusteredNR database is now the default Protein BLAST database. Learn more about ClusteredNR

Basic Local Alignment Search Tool
Mon, 21 Jul 2025

BLAST finds regions of similarity between biologi The Here are a few highlights in our latest BLAST+ release:

program compares nucleotide or protein sequences to sequence

datab and calculates the Learn more Download BLAST+ 2.17.0 now! B More BLAST news...
Web BLAST

7 A. Pegar secuencia FAST + B. Procurar el organismo + C. click “BLAST"
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€ > © (= blastchinimnihgov/Blast cgi?PROGRAM=blastx8iPAGE_TYPE=BlastSearch&ILINK_LOC=blasthome -8 - S = B - i
88 | Accesoenlines:OIE. o Bookmarks @ Adobe Acrobat | [ AN Bookmarks
Bookmark
Enter Query Sequence

Enter accession number(s), gi(s), or FASTA sequence{s) @ ciear Query subrange @

| CGCTATTCTCAACAACGGTATCCAGTTTGGCGTCTCOGCCTCACCTAGCTA = f ]

TCGCCTGGACCGTCGGTAG | L=l

cT TCCTCGTTTCAGAGTT TIAA ~ .

| TGAACATTAGOCAGRATGTC 4 To ]

Or. upload file Choose File | No fils chosen (2]

Genstic code [ standard 1) ')

Job Title

Enter a descriptive tithe for your BLAST search @
D Align two or more sequences (2]

Choose Search Set
Database | ClusteredNR (nr_cluster_seq) v @
Organism r 1
Spbon Toxocard ]
Temocars (lanid 6264) (7]

Towocara cants (laxd 6265)

BLAST Tomocara cati (1axd 6266)

Tonocara mysia (uid 6266)

+ Algor“hm paral Tomocars vitularum (taxid 62080)
Toxocara malivsansis (laxd J2UEE
ﬂ £ Buscar AR

using a translated nuclectide query)

2 Feedback

de luvia o O ESP

8 Esperar cargue de informacion en pagina nueva e ir a las secuencias depositadas en la
parte

inferior de la pagina

€ 3 € = blastncbinimnihgov/Blastcgi By ) |- i

88 | Accesoenlinex:OIE.  Jr Bookmarks @ Adobe Acrobat | [ Al Bookmarks.

BLAST ® » blastx » results for RID-FZ547MYD014 Home Recent Results Saved Strategies Help

The ClusteredNR database is now the default Protein BLAST database. Learn more about ClusteredNR

< Edit Search Save Search Search Summary ¥ © How to read this report? B BLAST Help Videos DBack to Traditional Results Page

I © Your search is limited to records include: Toxocara (taxid:6264)

I ° Important update

Job Title Nucleotide Sequence Filter Results

RID FZ547MYD014 Search expires on 10-28 23:49 pm Download All v

Program BLASTX@ Citation v Organisemiicey/eoR 2 i eppesl

Database ClusteredNR  See details v Type commeon name, binomial, taxid or group name

Query ID lcliQuery_7859978 +dde organism

Description None Percent Identity Evalue Query Coverage
Moleculetype  dna e | 10 ‘ 10 ‘

Query Length 490 ' - ' ' = i

o =
Other reports (i}

Graphic Summary
P Buscar ¥

9 Seleccionar las secuencias para el estudio genético (ej. a través de arboles
filogenéticos)
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€« > C 25 blast.ncbinim.nihgov/Blastcgi

88 | Accesoenlinea:OIE. ok Bookmarks @ Adobe Acrobat
UTner reports  UISTANce Trée of FeSUITS MSA VIEWEr &

Graphic Summary Alignments Taxonomy

Sequences producing significant alignments Download ~  Selectcolumns ~ Show | 100~ | @
select all 700 sequences selected GenBank Graphics Distance tree of results  MSA Viewer
— ot 1 18 0 &
- - v - = -
Toxocara cali isclate No. 768 small subunil ribosomal RNA gene, partial sequence; intemal transcribed space. .. Toxocara cati 805 905 100% 0.0 100.00% 554 PV329850.1
Toxocara cali isclate TCFS15 intermal transcribed spacer 1, partial sequence: 5.85 ribosomal RNA gena and i... Toxocara cati 905 905 100% 0.0 10000% 1053 KY(QO30T9.1
Toxocara cati isolate 20-728 internal transcribed spacer 1, partial sequence Toxocara catl 805 805 100% 0.0  100.00% 490 OMBZITETA
Toxocara cati isolate 21-116 internal transcribed spacer 1, partial sequence Toxocara cati 905 905 100% 00 100.00% 490 OMB227E6.1
Toxecara cali genes for ITS1, 5.83 (RNA, ITS2, complele and padial sequence. isolale: Tc1 Toxocara cati 805 905 100% 0.0 100.00% 979 ABS71303.1
Toxecara cati genes for internal transoribed spacer 1. 5,85 ribosomal RNA, partial sequence. isplate: Toj1 Toxocara cati 902 902 100% 0.0 99.80% 509 AB110025.1 ),
Toxocara cati isolate TCIM-19 internal transcribed spacer 1, parfial sequence; 5,88 ribosomal RNA gene and. .. Toxocara catl 806 806 100% 0.0  9959% 1064 KY0D0I0E3,
Toxocara cati (Australia) first intemal transcribed spacer ribosomal DNA Toxecara cali 884 884 100% 00 99.59% 490 AJO02436.1 i
Toxocara cati isolate 1 done 25 intemal transcribed spacer 1, partial sequence: 5 83 ribosomal RNA gene. co. . Toxocara cati B8B1 881 100% 00 9818% 978 KJ777179.1
Toxocara cati isolate Wk072 internal transcribed spacer 1. partial sequance: 5.85 ribosomal RNAgene and in... Toxocara cati 876 BTG 9% 00 99.79% 996 PPBI2131.
Toxocara cati isolate TcT intemal transcribed spacer 1. partial sequence: 5.8S ribosomal RNA gene and inter... Toxocara cati 874 BT4 9% 0.0 99.79% 1043 PY306861.1

£ Buscar

esultado

10  BLAST permite generar estudios filogenéticos a través de distanciamiento génico por
arboles, esta
salida del software permite descargarse en varios tipos de archivos, hasta en PDF.

&€ 3 © (= ncbinimnihgov/blast/treeview/treeView.cgirequest=pagediblastRID=FZSGPIAFD148iquerylD=gb|OMB22767.1 |Bentrezlim=Bex=Red.. B9 & | £} IO E

88 |  Accesoenlinea:OE. ¢ Bookmarks @ Adobe Acrobat | [3 Al Bookmarks
U.S. National Library of Medicine P, NCBI National Center for Biotechnology Information Sign in to NCBI
BLAST®
Blast Tree View
Home  RecentResults  Saved Strategies  Help
This tree was produced using BLAST pairwise alignments. mors...
Rasel Trae
BLAST RID EZ5GESAFOL4 Query ID  OM822767.1 Database nt
Tree method Max Seq Difference Sequence Label i
Fast Minimum Evolution v | & 0.75 ~| Sequenca Tille (if avail: v | &
Mouse Ve 30 INLEMal 1538 16 3 SuDTes OF SGNMEnt, CICH 60 e LDH 19 ST SAQUICE b domnisad Hide legend
B Find ~Bal - [ r M DAL T L Atoos » | @upad | F ;-““’“‘"‘"“’
— oy |
* Tanocara cati isolste TOGZ 11 inkemal transcribed spaces I, pantial sequence: .85 sibosomal RNA gene. complte squcnce: and imtomal transeribed .| [~ irom ype macenl
5 #Touncara caiisclate Teat DI imermal manscribed spacer 1, panal sequence: 385 ribosomal RNA gene. complate sequence: and iniemal wanscribed .| .
S Tonncara catiinolate Teat MS6 insernal tramsribed spacer 1, panial sequence; 5,55 rbosomul RNA gene, comples secuence; and imermat rans...| [perotsos |
-l pematodes | 2 leaves

9 o Touocan cati isolate Teat F13S internal transcribed spaces 1, partial sequence; 585 ribosomal RNA gene. complete sequence: and intesal
o gTourm e TSca? el amcriod spacer 1 sl sucnce; .55 ibosomsl KN gems, complse squence; o
$ Toxocara cati ol [T Scatl internal tramseribcd spacer 1, partisl scquence 5,85 ribwsomall RNA pene, complete sequenwe: and inkr...

B Toxocara cati solate Test B2 ioscmal transcribed spacer |, partial sqacnce: §.85 rbosomal RNA geax. comples sequence: and inkcrmal.|
1]

ol st odes | 92 caves

11  Otraforma de analisis genético: En la pagina inicial de BLAST
(https://blast.ncbi.nim.nih.gov/Blast.cgi) acceder al “Global Align”
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2 Bas x
& > © = blastncbinim.nihgow/Blastegi B w £ | - i
88 |  Accesoenlines:OE. o Bookmarks (@ Adobe Acrobat | [3 Al Bookmarks
Standalone and APl BLAST .
Download BLAST B Use BLAST API Use BLAST in the cloud
L—J Get BLAST databases and executables EE Call BLAST from your application Start an instance at a cloud provider
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