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What information can we get  

from sequences? 

Nucleic acid sequences can provide information  

on many things from functionality and structure  

of proteins to evolutionary histories of species.  

 

For HIV common usages are: 

 Subtype classification  

 Recombination analysis 

 Detection of drug resistance mutations  

 Selection of optimal antiretroviral therapy 

 Determination of co-receptor usage (V3-region of env-gene) 

 Phylogenetic relationship between strains, time of most recent common 

ancestor (tMRCA) 

 



How do I obtain sequences for analysis? 

1. Sequence viral RNA or DNA from patient samples or 

cultured virus 

 

2. Download from databases 

 

 
All sequences from published studies MUST be submitted to GenBank. 

However, there are also many sequences in GenBank which have never 

been part of any publication. It is a good starting place to gain knowledge. 

 

 

 

 

 



LANL – Los Alamos National Lab, NM, USA 

 Four HIV databases 

o Sequence 

o Immunology 

o Resistance (no longer active) 

o Vaccine trials 

 The sequence database is extensive and very well maintained 

o User-friendly and very flexible search interface, plus premade 

alignments 

o Links to a large number of tools including external programs 

o Helpful tutorials and reference information (genome map, CRF 

maps, detailed base-by-base file of the reference strain HXB2, 

format converter, list of country codes, HIV-BLAST etc) 

 

Start page LANL Sequence database: 

http://www.hiv.lanl.gov/content/sequence/HIV/mainpage.html 

 

 

 



LANL  

 

 

 

 

 



LANL – sequence retrieval, Geography  

 

 

 

 

 



LANL – sequence retrieval, general search  

 

 

 

 

 



Subtyping, REGA (can be found under external tools in LANL) 

check CRF 

breakpoints for all 

C-D recombinants! 

(LANL-Guides-

CRFs) 

790-3155    D  

3156-3216  D/C  

3217-3615  C  



RIP (tools) and NCBI subtyping (external tools) 



Stanford HIV drug resistance database 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Start page Stanford HIVDB: http://hivdb.stanford.edu/index.html 

 

 

Lots of tables and detailed information on 

genotype related to treatment, viral 

phenotype (resistance) and clinical data.  

Ex. Genotype-Pheno -> Patterns of Drug 

resistance mutations 



Stanford HIV drug resistance database 

Frequency of protease mutation at positions 

 10 to 99 from PI-naive persons 
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Stanford HIV drug resistance database 

CPR- calibrated population resistance tool  



EuResist 

Start page EuResist prediction engine: 

http://engine.euresist.org/data_analysis/viral_sequence/new 

 



EuResist 



Geno2Pheno - resistance 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Start page Geno2Pheno: http://www.geno2pheno.org 
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Geno2Pheno - coreceptor 
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Sequence analysis 

 

Today we have downloaded sequences from a public database and performed: 

 

 Subtype classification  

 Recombination analysis 

 Detection of drug resistance mutations  

 Selection of optimal antiretroviral therapy 

 Determination of co-receptor usage (V3-region of env-gene) 

 

Practise: Download a sequence set of your interest and analyse using the tools 

mentioned in this session 

 

Tomorrow  

 Editing and alignment of sequences 

 Phylogenetic relationship between strains, time of most recent common ancestor 

(tMRCA) 

 

 



Please download and install the following 

programs before the alignment and phylogeny 

sessions tomorrow 

 

BioEdit     http://www.mbio.ncsu.edu/bioedit/bioedit.html 

ClustalX    http:// www.clustal.org 

jModelTest  http://darwin.uvigo.es/software/jmodeltest.html 

BEAST, Tracer, FigTree http://tree.bio.ed.ac.uk/software/  
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