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HIV i retslokalet -sddan finder man data i Genbank
Af: Kresten Caesar Torp, Aalborghus Gymnasium

Materialet inddrager dele af: Regassa, Laura; Naowarra Cheeptham og Michéle Shuster: Murder
by HIV?, NSTA, Link: Murder by HIV? Grades 9-12 Edition | NSTA

Oprettelse af bibliotek

F@rste skridt er at finde de sekvenser som skal sammenlignes. Dem samler man i en fil, en form for
bibliotek. De skal have et format, som kan genkendes af programmet, nar de skal sammenlignes.
Selve sammenligningen kaldes et alignment, og man kan ud fra det konstruere et fylogentisk tree.
Det kan du arbejde videre med i filen: HIV j retsgenetik -alignment og fylogenetisk tree.

1. Gaind pa NCBI's database Genbank. Link: National Center for Biotechnology Information

(nih.gov)

2. Velg "Nucleotide” i menuen til hgjre.
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3. Find den sekvens, vi vil sammenligne med de gvrige. Det ggr man vha. en accession number,
dvs. et ID, som sekvensen har i databasen. Kopier Accession Number: AY156807.
4. Indsaet nummeret i sggefeltet.
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The Nucleotide database is a collection of sequences from several sources, including GenBank, RefSeq, TPA and
PDB. Genome, gene and transcript sequence data provide the foundation for biomedical research and discovery.

Using Nucleotide Nucleotide Tools Other Resources
Quick Start Guide Submit to GenBank GenBank Home

FAQ LinkOut RefSeq Home

Help E-Utilities Gene Home
GenBank FTP BLAST SRA Home
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5. Tryk ”Search”.
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GenBank « Send to: » .
Change region shown v

HIV-1 clone V2.MIC.RT from USA reverse transcriptase (pol) gene, partial cds Cuctomize view =

GenBank Y 156807.1
A (aphics PopSet
Analyze this sequence C

= Run BLAST
Locus AY156807 805 bp  DNA linear  VRL 22-0CT-2002 Pick Primers
DEFINITION HIV-1 clone V2.MIC.RT from USA reverse transcriptase (pol) gene,
partial cds. Highlight Sequence Features

ACCESSION  AY156807 .
VERSION AY156807.1 Find in this Sequence
KEYWORDS
SOURCE Human immunodeficiency virus 1 (HIV-1)

ORGANISM Human immunodeficiency virus 1 Retrovirus Resource -

Viruses; Riboviria; Pararnavirae; Artverviricota; Revtraviricetes;
Ortervirales; Retroviridae; Orthoretrovirinae; Lentivirus.
REFERENCE 1 (bases 1 to 865)
AUTHORS ~ Metzker,M.L., Mindell,D.P., Liu,X.M., Ptak,R.G., Gibbs,R.A. and

Retrieve, view, and download retroviral genomic
and protein sequences.

https://\ ncbi.nlm.nih. core/AY156807.1
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Nu far du en raekke oplysninger frem om sekvensen. Du skal imidlertid bruge selve DNA-sekvensen
og du skal have den i et filformat, som programmet kan anvende senere. Filformatet er FASTA,

som du finder lige under overskriften.

6. Tryk pa "FASTA”. Nu far du FASTA-filen frem. Den begynder med >, og du kan genkende

nucleotid-sekvensen (bestaede af A,T,G,C).
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Advanced Help
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FASTA~ Send to: + 5
Change region shown -
HIV-1 clone V2.MIC.RT from USA reverse transcriptase (pol) gene, partial cds —
Customize view ®
GenBank: AY156807.1
>AY156807.1 HIV-1 clone V2.MIC.RT from USA reverse transcriptase (pol) gene, partial cds Analyze this sequence =
TAGGACCTACACCTGTCAACATAATTGGAAGAAATCTGTTGACTCAGATTGGTTGCACTTTAAATTTTC Run BLAST
CATAAGTCCTATTGAAACTGTACCAGTAAAAT TAAAGCCAGGAATGGATGGCCCAAAAGTTAAACAATG .
CCACTGACAGAAGAAAAAATAAAAGCATTAGTAGAAATTTGTACAGAAATAGAAAAGGAAGGAAAAATT Pick Primers
‘CAAAAAT TGGGCCTGAAAATCCATACAATACTCCAGTATTTGCCATAAAGAAAAAAAACAGTACTAGAT Highlight Sequence Features
AGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGAACTCAAGACTTCTGGGAAGT TCAATTAGGAAT
ACCACATCCTGCAGGGTTAAAAAAGAAAAAATCAGTAACAGTGCTGGATGTGGGTGATGCATATTTTTCA
TTCCCTTAGATAAAGAGTTCAGGAAGTATACTGCATTTACCATACCTAGTATAAACAATGAGACACCAG .
AGATTAGATATCAGTACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCAT Retrovirus Resource -
ACAAAAATCTTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATCTG Retrieve, view, and download retroviral genomic
ATGTAGGATCTGACTTAGAAATAGGGCAGCATAGAATAAAAACAGAGGAACTAAGACAACATCTGTTGA and protein sequences.
AGTGGGGATTTTTCACACCAGACGAAAAACACCAGAAAGAACCTCCATTCCGTTGGATGGGT TATGAACT
CATCCTGATAAATGGACAGTACAGCCTATAGTGC] GD
Related information = 533
Protein -
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Fgrste linje indeholder en raekke oplysninger om sekvensen. Dem vender vi lige med...
7. Marker kun selve DNA-sekvensen (GTAG.......GTGC) og kopier den.

8. Ga tilbage til Genbanks hovedside.

9. Vealg BLAST (lige under “Nucleotide”)

™ | [ Bioinformatik - Sysbio.dk X | & BLAST: Basic Local Alignment Se. x | 4 = a X
<~ O ©)  httpsy//blast.ncbi.nim.nih.gov/Blast.cgi A I8 B (i) o= :
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BLAST ® Home Recent Results Saved Strategies Help
+
. . o
Basic Local Alignment Search Tool
ElasticBLAST 1.0.0 is Now available! 0%
BLAST finds regions of similarity between biological sequences. The N ElasticBLAST version 1.0.0 has support for faster
program compares nucleotide or protein sequences to sequence ‘: cheaper disks at AWS and better supports Kubernetes on +
databases and calculates the statistical significance. Learn more W ccp
Mon, 09 Jan 2023 B More BLAST news...
|
Web BLAST
-
GD
€3

https://blast.ncbi.nim.nih.gov/Blast.cgiZPROGRAM=blastn&PAGE_TYPE=BlastSearch&/LINK_LOC=blasthome

BLAST er et program som anvendes til at sgge sekvenser i databasen, som ligner den sekvens, man

indtaster (Query).
10. Tryk pa Nucleotide BLAST.
11. Indsaet sekvensen fra far.
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BLASTN programs search i using a ide query. more...
.

Enter Query Sequence [+ ]
Enter accession number(s), gi(s), or FASTA sequence(s) © clear Querysubrangee E
AGTGGGGATTTTTCACACCAGACGAAAAACACCAGAAAGAACCTCCATTC “ e l:l
CGTTGGATGGGTTATGAACT
CCATCCTGATAAATGGACAGTACAGCCTATAGTGC 4 +

4 To

Or, upload file Veelg fil | Der er ingen fil valgt (2]

Job Title ‘ ‘

Enter a descriptive title for your BLAST search 9

OdJ Align two or more sequences @

Choose Search Set

Database @ Standard databases (nr etc.): O RNA/TS databases () Genomic + transcript databases O Betacoronavirus
‘ Nucleotide collection (nr/nt) v ‘9
Organism
Optional ‘ ‘D exclude | Add organism
Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown o
Exclude (L) Models (xM/xP) (] Uncultured/environmental sample sequences
Optional
o GD
Limit to O Sequences from type material
Optional _
Entrez Query ‘ ‘ Youlfd Create custom database a3
Optional NPT T I RPN 2 ~
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12. Under "Choose Search Set” vaelg: “Standard database” og “Nucleotide collection (nr/nt)”.
13. Under “Program Selection”: Valg “Somewhat similar”

Choose Search Set

Database @ Standard databases (nr etc.): O rRNAITS databases O Genomic + transcript databases O Betacoronavirus
‘ Nucleotide collection (nr/nt) v ‘9

Organism

Optional \ | exclude

Enter organism common name, binomial, or tax id. Only 20 top taxa will be shown 0

Exclude (J Models (XM/XP) (1) Uncultured/environmental sample sequences
Optional

Limit to dJ Sequences from type material

Optional _
Entrez Query ‘ ‘Yanmu_., Create custom database
Optional

Enter an Entrez query to limit search (2]

14. Tryk: “BLAST”. Det tager lidt tid af lave matchet i databasen. Husk at den indeholder millioner
af sekvenser.
15. Scroll lidt ned. Her finder du en liste over de hits i databasen, som minder mest om den
indtastede. Marker de fgrste 8. De stammer fra retssagen:
o Klon V1 og Klon V2 er virusvarianter fra offeret (victim)
o Klonerne P1-P6 stammer fra patienten.
o "MIC.RT.” angiver metoden: Revers Transkriptase
o “(pol) gene” skyldes, at sekvensen kun er et udsnit af HIV-genomet, nemlig pol-genet.
16. Download filerne ved at trykke pa “Download”.
17. Veelg "FASTA (aligned sequence)”.
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™ \ [ Bioinformatik - Sysbio.dk X 2 NCBIBlastNucleotide Sequence X | =+ = a X
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Sequences producing significant alignments Download ~  Selectcolurins ~  Show (2] Q
FASTA (complete sequence) . 4+
(J selectall 8 sequences selected . . starpetree of results ~ MSA Viewer
FASTA (aligned sequences) I
. E Per.  Acc. (o
Desclptlon i r value Ident  Len Accession g
Hit Table (text) - - - @
HIV-1 clone V2.MIC.RT from USA reverse transcriptase (pol).gene, partial cds He Hit Table (CSV) 5 00 100.00% 805 AY156807.1
¥4 HIV-1 clone V1.MIC.RT from USA reverse transcriptase (pol).gene, partial cds Hu Text 5 0.0 99.88% 805 AY156806.1
+
HIV-1 clone P6.MIC.RT from USA reverse transcriptase (pol).gene, partial cds p, Descriptions Table (CSV) 5 00 99.38% 805 AY156803.1
XML
HIV-1 clone P4.MIC.RT from USA reverse transcriptase (pol).gene, partial cds Hu ASNL 5 0.0 99.13% 805 AY156801.1
HIV-1 clone P5.MIC.RT from USA reverse transcriptase (pol).gene, partial cds Hu ) 5 0.0 98.26% 805 AY156802.1
HIV-1 clone P3.MIC.RT from USA reverse transcriptase (pol).gene, partial cds Human immun... 1389 1389 100% 0.0 98.26% 805 AY156800.1
HIV-1 clone P1.MIC.RT from USA reverse transcriptase (pol).gene, partial cds Human immun... 1380 1380 100% 0.0 98.01% 805 AY156797.1
HIV-1 clone P2.MIC.RT from USA reverse transcriptase (pol).gene, partial cds Human immun... 1371 1371 100% 0.0 97.76% 805 AY156799.1
U S A FOHL =P W R U E— Humen immun... 1371 1371 100% 0.0  97.76% 9703 AY835777.1
E] HIV-1 isolate PRRT_38 from USA pol protein gene, partial cds Human immun... 1370 1370 100% 0.0 97.39% 1497 KT167884.1
HIV-1 isolate HIV1B_p6pol pol protein (pol) and gag_protein (gag).genes, partial cds Human immun... 1362 1362 100% 0.0 97.52% 1193 MF990830.1
-
o
(] HIV-1HAART patient isolate 180 from ltaly pol protein (pol).gene, partial cds Human immun... 1362 1362 100% 0.0 97.52% 1129 AF251949.1 8
E] HIV-1 isolate PRRT_273 from USA pol protein gene, partial cds Human immun... 1359 1359 99% 0.0 97.51% 1497 KT168119.1 E
E] HIV-1 isolate SF20 from USA, partial genome Human immun... 1358 1358 100% 0.0 97.39% 8513 KJ704794.1 m
- HIV-1 isolate NYC1 from USA, partial genome Human immun... 1358 1358 100% 0.0 97.39% 8505 KJ704793.1 gg;
https://blast.ncbi.nlm.nih.gov/Blast.cgi# ) A N -

18. Gem filerne som en tekstfil (.txt) ved copy-paste. Word ol. Du’r ikke.

D | Bioinformatik - Sysbio.dk X & NCBIBlastNucleotide Sequence X | =+ - a
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National Center for Biotd [>AY156807.1:1-805 HIV-1 clone V2.MIC.RT from USA reverse transcriptase (pol) gene, partial cds
GTAGGACCTACACCTGTCAACATAATTGGAAGAAATCTGTTGACTCAGATTGGTTGCACTTTAAATTTTCCCATAAGTCC ‘»'
TATTGAAACTGTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCAAAAGT TAAACAATGGCCACTGACAGAAGAAAAAA
TAAAAGCATTAGTAGAAATTTGTACAGAAATAGAAAAGGAAGGAAAAAT TTCAAAAATTGGGCCTGAAAATCCATACAAT

BLAST ® » blastn suite » resul ACTCCAGTATTTGCCATAAAGAAAAAAAACAGTACTAGATGGAGAAAAT TAGTAGATTTCAGAGAACTTAATAAGAGAAC o]
| TCAAGACTTCTGGGAAGTTCAATTAGGAATACCACATCCTGCAGGGTTAAAAAAGAAAAAAT CAGTAACAGTGCTGGATG I
TGGGTGATGCATATTTTTCAGTTCCCTTAGATAAAGAGTTCAGGAAGTATACTGCATTTACCATACCTAGTATAAACAAT
Save Search GAGACACCAGAGATTAGATATCAGTACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCAT | +
GACAAAAATCTTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATCTGTATGTAGGAT

CTGACTTAGAAATAGGGCAGCATAGAATAAAAACAGAGGAACTAAGACAACATCTGTTGAAGTGGGGATTTTTCACACCA

Job Title GACGAAAAACACCAGAAAGAACCTCCATTCCGTTGGATGGGTTATGAACTCCATCCTGATAAATGGACAGTACAGCCTAT »df
AGTGC
Nucleotide Sequence >AY156806.1:1-805 HIV-1 clone V1.MIC.RT from USA reverse transcriptase (pol) gene, partial cds

RID GTAGGACCTACACCTGTCAACATAATTGGAAGAAAT CTGTTGACTCAGATTGGTTGCACTTTAAATTTTCCCATAAGTCC

TGTTGAAACTGTACCAGTAAAATTAAAGCCAGGAATGGATGGCCCAAAAGT TAAACAATGGCCACTGACAGAAGAAAAAA
YWSSA49H1016 search expires on 02 TAAAAGCATTAGTAGAAATTTGTACAGAAATAGAAAAGGAAGGAAAAAT TTCAAAAATTGGGCCTGAAAATCCATACAAT
—_ ACTCCAGTATTTGCCATAAAGAAAAAAAACAGTACTAGATGGAGAAAATTAGTAGATTTCAGAGAACTTAATAAGAGAAC

Download All v TCAAGACTTCTGGGAAGT TCAATTAGGAATACCACATCCTGCAGGGT TAAAAAAGAAAAAAT CAGTAACAGTGCTGGATG
TGGGTGATGCATATTTTTCAGTTCCCTTAGATAAAGAGTTCAGGAAGTATACTGCATTTACCATACCTAGTATAAACAAT
Program GAGACACCAGAGATTAGATATCAGTACAATGTGCTTCCACAGGGATGGAAAGGATCACCAGCAATATTCCAAAGTAGCAT
o GACAAAAATCTTAGAGCCTTTTAGAAAACAAAATCCAGACATAGTTATCTATCAATACATGGATGATCTGTATGTAGGAT
BLASTN@  Citation v CTGACTTAGAAATAGGGCAGCATAGAATAAAAACAGAGGAACTAAGACAACAT CTGTTGAAGTGGGGATTTTTCACACCA
Ln1, Col 1 100% Unix (LF UTF-8
Database nl,Col ° nix (LF) %
o
Query ID n‘i
IcllQuery_62407
Description . @

1819

16-02-2023

19. For at undersgge, om virus fra offer og patient er taet besleegtede, ma man sammenligne med
virus fra andre personer, der ikke har vaeret involverede i sagen. Suppler filen med sekvenser
fra tre andre personer fra USA og tre fra samme stat (Louisiana). Sekvensernes aquision
number er:

o AY835777 >USA 1
o AY835778 >USA 2

nove nordisk fonden
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AY835769 >USA_3
AY156793 >LA_1
AY156789 >LA_2
AY156788 >LA_3

Side 6 af 6

20. Nu skal filen rettes til, sa sekvenserne far handterbare navne (fgrste linje inden sekvensen
starter). De vigtigste regler er:
Sekvensen skal altid starte med ”>"

Der ma ikke vaere mellemrum. Brug

“w n

Du kan fx omdgbe sekvenserne til (men kan ogsa vaelge andre navne, som giver mening):

Acquisition number | Nyt navn
AY156807 >victim_clonel
AY156806 >victim_clone2
AY156803 >patient_clonel
AY156801 >patient_clone2
AY156802 >patient_clone3
AY156800 >patient_clone4
AY156797 >patient_clone5
AY156799 >patient_clone6
AY835777 >USA 1
AY835778 >USA_2
AY835769 >USA_3
AY156793 >LA 1
AY156789 >LA 2
AY156788 >LA_3

Du har nu en FASTA-fil du kan anvende til at lave det fylogenetiske trze.
Gem din fil med et navn, som du kan genkende.
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