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Workshop Topics

Introduction to HIV Sequence Database

HIV in comparison to other viruses

Exploration of HIV evolution, using one 
Gag epitope as an example.



Entry page at https://www.hiv.lanl.gov/

http://www.hiv.lanl.gov/bring


Multiple 
paths to
most tools



All kinds of basic 
information about HIV 
and about our database

Previous workshop 
presentations

Yes! We do respond to this 
e-mail address!



Almost all of our pages, 
tools, etc. have help 
files explaining the uses 
and providing help.

Sample data sets to test 
each tool are also 
provided.

Each of these sections 
of the search interface 
are expandable to 
provide additional 
search capabilities.



Some of our tools are specific to 
HIV or lentiviruses, most can be 
used on DNA or Protein 
sequences from any organism.

Color-coded square indicates 
whether a given tool is specific to 
HIV or not.

Tools are listed alphabetically and 
organized into general categories.

Write to seq-info@lanl.gov for 
additional help, or to report 
problems or suggest new tools or 
features.

mailto:seq-info@lanl.gov


HIV, HCV and some other viruses persist in one host individual long after 
immune response is mature.  Can be passed to recipient individual after 
significant evolution/selection in donor individual.

Influenza viruses, coronaviruses, and many other viruses typically infect a 
naïve host individual and are rapidly passed on to next recipient individual 
before much host immune selection pressure has taken place.

HIV has been infecting humans for 100 years or more, and has relatively 
slowly spread around the world.  HCV has been infecting humans for more 
than 20,000 years and likewise has spread quite slowly.

Influenza viruses and coronaviruses can spread around the world in a matter 
of weeks.

All viruses evolve, but each has 
unique influences on its 

epidemiology and evolution 



Searched the IEDB
for CTL epitopes in
HIV-1

Gag SLYNTVATL
SLFNTVATL etc are
found

How variable is this
epitope in HIV-1?



HIV Sequence Database 
Genome Browser

View genome or each 
protein to see features of 
interest



HIV Genome Browser

Select Gag to see 
Gag protein view



Enter SLYNTVATL to zoom in to that site in the Gag
protein.



HIV Genome Browser
has tracks for entropy of
each site

SLYNTVATL third amino
acid, Y, has high entropy



HIV Immunology Database
CTL Search for SLYNTVATL



301 Records found for 
SLYNTVATL in CTL epitopes

Each has a pre-done link to an 
analysis of diversity in sequence 
database alignment of one 
sequence per patient.



HIV QuickAlign or
AnalyzeAlign tools show
that the third site, Y,
is often F

Is this due to some 
clades of virus having
Y, others F, or is it F/Y 
within each clade?



Viewing each subtype 
separately, we see that
the Y vs F at the third site
is common in all clades 
or subtypes of HIV-1



Exploring that region of the HIV-1 sequence alignment, we see it is
a TAC = Y vs TTC = F transversion in the genome.
Nearby, ACC = T vs GTC = V is not co-varying with the Y vs F.



Overall, 24.89% of HIV-1 
have SLYNTVATL

22.51% are SLFNTVATL
6.45% are SLYNTVAVL
6.33% are SLFNTVAVL

Years ago, we noted that many sites
“toggled” back and forth between two
amino acids, and that the top few most 
common forms of each epitope thus 
made up the majority.

This was the birth of our ”Mosaic 
Vaccine Design” which has been proven 
useful not only for HIV vaccines but also 
for vaccines against several other 
viruses.



A PubMed search for 
“SLYNTVATL” hits 55 papers.  

HIV Immunology Database at 
LANL has 301 records for 
SLYNTVATL and 14 for 
SLFNTVATL

How do we explore the evolution 
of this epitope in the HIV 
Sequences Database?



HIV Sequence Database
Intrapatient Sets search for Gag-p17
region from early infection.

Does one form of the epitope 
(SLYNTVATL vs SLFNTVATL)
tend to dominate early infections, 
as the “transmitted/founder” virus?

Apparently not.

In this study only one patient showed 
heterogeneity of the epitope early in 
infection, and not at either of the two 
“toggle sites”.



HIV Sequence Database
Korean hemophiliac cohort sampled over many 
years.  All infected from two donors.

Does the SLYNTVATL epitope show signs of 
escape variation?

Apparently not.

In this study the infecting virus had 
SLFNTVATL and there was little change 
observed between 1991 donor up to 2019 
recent samples.



Subsubtype A6 has spread through 
the former Soviet Union Region, 
primarily via IVDU, since the 
mid-1990s.

Not much conversion to SLFNTVATL 
has taken place.



Searching Immunology Database for MHC/HLA A*02 and proven diminished
response in a Gag epitope, identifies SLFNTIATL as an escape variant.

Karlsson2007 paper
has link to sequence data
EF396480–EF396891



Patient OP428 with SLF/YNTIATL epitope

Figure 6 from Karlsson2007
plus sequence data from 
HIV-DB at LANL

OP599
OP428



Site Y79F in the SL9
SLY/FNTIATL appears
to be “toggling” within
this one patient, if
we trust the phylogeny
and assume no 
recombination.



Subsubtype A6 one per patient Subtype B two patients OP428 is HLA A02

S L Y N T  V A T L S L Y N T  I A T L 

S L F N T  I A V IOP599

OP428 R
G

R
F



Our Protein Feature Accent 
tool, loads a PDB 3D 
structure file and an 
alignment of protein 
sequences.

JMol is used to display the 
protein structure so you can 
rotate it, change the view 
from cartoon to spacefill, etc.

Selecting sites or regions in 
the sequence 

highlights that site or region 
in the structure.



Gag from all primate 
lentiviruses.

Looking outside the 
HIV-1 M group 
(roughly 100 years of 
evolution in humans) 
to SIVs representing 
at least 100,000 years 
and more likely over 5 
million years of 
evolution.

Can help determine 
which amino acids are 
invariant and thus 
likely critical for protein 
function.



Thank you for attending!
We are happy to help with research questions on 

the use of our tools and database.
We are thrilled to get ideas for further tool 

development!
Contact us: seq-info@lanl.gov or immuno@lanl.gov

mailto:seq-info@lanl.gov
mailto:immune@lanl.gov?subject=


Datasets and programs

https://tinyurl.com/HIVDB-IEDB-2021

Aliview
Bioedit
Figtree

slides
datafiles

https://tinyurl.com/HIVDB-IEDB-2018

