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Karina Yusim : former PI and architect of the Immunology DB 

New compendium and updated A-list (CTL epitopes) 
dedicated to her memory

IN MEMORY: 



The 2021 update includes all sequences through Dec 2020

• HIV Immunology Database: Searchable annotated T cell epitopes and Antibody entries

• Neutralization data accessible through CATNAP for
- 470 Abs, 
- 40 antibody mixtures
- 20 polyclonal sera, 
- 1,191 pseudoviruses tested, including 1,170 with sequences

• 69 bioinformatics tools with simple web interfaces

• Links to external tools, including IEDB’s
- Tools split ~ 1/3rd between HIV-specific and 2/3rds general-use

• HIV Sequence Database: Over 955,845 searchable annotated HIV/SIV sequences total. 

- Stored metadata enables us to provide custom made alignments or pre-made 1-sequence-per-
person alignments. 

Los Alamos HIV Databases – www.hiv.lanl.gov/

Database # Entries # Papers

CD8+ Epitope 11,138 1,407

CD4+ Epitope 1,656 393

Antibody 3,586 2,220



Databases’ Statistics (continued) –

The 2021 update includes all sequences through Dec 2020

• HIV Immunology Database: Searchable annotated T cell epitopes and Antibody entries

• 11, 138 CD8+ epitope entries from 1, 407 papers
• 1,656 CD4+ epitope entries from 393 papers 
• 3,586 Antibody entries from 2,220 papers
• Neutralization data accessible through CATNAP

- For 470 Abs, 40 antibody mixtures, and 20 polyclonal sera, 1,191 pseudoviruses tested, including 1,170 with 
sequences

• 69 bioinformatics tools with simple web interfaces

• Links to external tools, including IEDB’s
- Tools split ~ 1/3rd between HIV-specific and 2/3rds general-use

• HIV Sequence Database: Over 955,845 searchable annotated HIV/SIV sequences 
total. 

- Stored metadata enables us to provide custom made alignments or pre-
made 1-sequence-per-person alignments. 



In addition to Annotations, tools and maps, and Compendia, 
UPGRADES to 

Immunology Database include:

JSON and CSV Download

Patient Data expanded and searchable

A+-list (CTL epitopes) Upgrade, soon to be published at  hiv.lanl.gov

HLA Nomenclature updated



❑Los Alamos HIV Database: the first pathogen-specific database

❑HIV Sequence Database – founded in 1986 by G. Myers 

❑HIV Immunology Database – founded in 1994 by B. Korber

• Integration of HIV sequence and immunological data via multiple tools, for example:

• HIV Genome Browser provides an interactive detailed view of the HIV genome or proteome with HIV 

sequence variability, functional domains and antibody and T cell epitopes marked by genome position

• AnalyzeAlign, Quick Align, Motif Search show the diversity and HIV variability of epitopes

• CATNAP superimposes Ab neutralization data on virus data, and has links to structures, 

germline V/D/J genes, Ab sequences, Ab contact residues, Env alignments, positions 

associated with neutralization sensitivity …

• Multiple tools tap into the Donors (or Patient) Data, containing available donor HIV 

sequences, Ab sequences, monoclonal and polyclonal Ab data, HLAs, and T-cell epitopes

Integration of HIV Sequence and Immunology databases



Beyond HIV

❑ Twenty two of our computational tools (32%) are strictly HIV-specific. 

The remaining 68% are partially or fully applicable to other organisms

❑ A striking example of successful extension beyond HIV is Mosaic/Epigraph vaccine design:

❑ Rabies in bats (Stading et al, Plos Negl Trop Dis, 2017)

❑ Filoviruses (Theiler et al, Sci Rep. 2016, Fenimore, PLoS One, 2012)

❑ Chlamydia trachomatis (Badamchi-Zadeh et al, Front Immunol, 2016)

❑ Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) in pigs (Cui et al, Vaccine reports, 2016)

❑ Hepatitis C (Yusim et al, Clin Vaccine Immunol, 2013)

❑ Foot-and-Mouth Disease in livestock (Devendra et al, in preparation)

❑ Hepatitis B (Yusim et al, in preparation)

❑ ... and the HIV-1 mosaic designs moved into Phase III human trials



• The database structure and tools are transferrable to other pathogens. 
We have created several pathogen databases prototyped on the HIV database, with multiple tools being tailored to those 
databases: (https://www.hiv.lanl.gov/content/otherviruses.html):

• COVID-19 Genome Analysis Pipeline *

• HCV Sequence (Kuiken et al, Nucleic Acid Res, 2008) and Immunology (Yusim et al, Appl 
Bioinformatics, 2005) Databases 

• Hemorrhagic Fever Viruses (HFV) Sequence Database (80 viral species, found in 10 different genera 
comprising five different families: arena-, bunya-, flavi-, filo- and togaviridae) (Kuiken et al, Nucleic 
Acid Res, 2012)

- Filovirus Sequence and Immunology Database (Yusim et al, Database, 2016) (hfv.lanl.gov)

Because of a lack of individual funding, only the sequence portions of these latter databases are automatically updated

Beyond HIV (continued) …

https://www.hiv.lanl.gov/content/otherviruses.html


immuno@lanl.gov

seq-info@lanl.gov
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www.hiv.lanl.gov/





https://www.hiv.lanl.gov/content/immunology/index.html



https://www.hiv.lanl.gov/content/immunology/ctl_search.html



https://www.hiv.lanl.gov/content/immunology/ctl_search.html



CUMULATIVE 
CTL SEARCHES

SLYNTVATL + A*02

48 records

SLYNTVATL + A*02:01

92 records

SLYNTVATL + (A*02+A*02:01)

140 records



CTL Search on an Author of Interest

The next few slides show how to make full use of a simple epitope DB search

https://www.hiv.lanl.gov/content/
immunology/ctl_search.html

https://www.hiv.lanl.gov/content/


scrolling down …

choose the record
from paper Murakoshi2021

RESULT of AUTHOR SEARCH
in CTL Epitope DB (72 records)



One of the searched Murakoshi records, Record# 62508 from Murakoshi2021



scroll through
till epitope of
interest

INTERACTIVE Pol EPITOPE MAP

here, 
Pol (709-717)



CLICKED BACK FROM MAP TO the CTL record of the EPITOPE SELECTED !





PART OF VARIANTS DATABASE HELP https://www.hiv.lanl.gov/content/immunology/variants/variant_help.html



SELECT 
‘Variants at 
this location’



VARIANTS from several studies that overlap the Epitope of interest at Pol 709-717



THE DIRECT METHOD OF FINDING A VARIANT is from the VARIANT DB’s Search Page

https://www.hiv.lanl.gov/content/immunology/variants/variant_search.html?db=ctl

OR



FINDING PATIENTS/PARTICIPANTS who REACTED TO the EPITOPE OF INTEREST, Pol SL9



PATIENT DETAIL from the 
EPITOPE RECORD page
OR 
from the PATIENT SEARCH
FORM under SEARCH 
dropdown menus.

https://www.hiv.lanl.gov/mojo/
immunology/patient/form

https://www.hiv.lanl.gov/mojo/


STATIC LISTS/TABLES OF INTEREST

https://www.hiv.lanl.gov/content/immunology/tables/tables.html

https://www.hiv.lanl.gov/content/immunology/tables/optimal_ctl_summary.html

(for example)



In addition to Annotations, tools and maps, and Compendia, 
UPGRADES to 

Immunology Database include:

Patient Data expanded and searchable

A+-list (CTL epitopes) Upgrade, soon to be published at  hiv.lanl.gov

HLA Nomenclature updated

JSON and CSV Download



OR

www.hiv.lanl.gov/







https://www.hiv.lanl.gov/mojo/immunology/index



https://www.hiv.lanl.gov/mojo/immunology/search/ctl/form



73 “Murakoshi”
CTL records, 
downloaded to
a spreadsheet



73 “Murakoshi” CTL records, downloaded in JSON



In addition to Annotations, tools and maps, and Compendia, UPGRADES to 
Immunology Database include:

Patient Data expanded and searchable

A+-list (CTL epitopes) Upgrade, soon to be published at  hiv.lanl.gov

HLA Nomenclature updated
JSON and CSV download



https://www.hiv.lanl.gov/mojo/immunology/patient/form

PATIENT SEARCHES EXPANDED





In addition to Annotations, tools and maps, and Compendia, UPGRADES to 
Immunology Database include:

Patient DB expanded and searchable

A+-list (CTL epitopes) Upgrade, soon to be published at  hiv.lanl.gov

HLA Nomenclature updated

JSON and CSV download



https://www.hiv.lanl.gov/mojo/immunology/search/ctl/form

HLA UPGRADE to ‘HLA Informatics Group’ designations



In addition to Annotations, tools and maps, and Compendia, UPGRADES to 
Immunology Database include:

Patient DB expanded and searchable

A+-list (CTL epitopes) Upgrade, soon to be published at hiv.lanl.gov

HLA Nomenclature updated

JSON and CSV download



https://www.hiv.lanl.gov/mojo/immunology/
search/ab/form

ANTIBODY 
SEARCHES

https://www.hiv.lanl.gov/mojo/


Link to CATNAP

Link to Antibody Features Database
(Ab contact positions and related protein features)

Link to Patient Donor detail

Link to Epitope Alignment

Link to Epitope Map

Notes from papers



Antibody Contacts and Features DB

https://www.hiv.lanl.gov/components/sequence/
HIV/featuredb/search/env_ab_view_pub.comp?ac_id=85

https://www.hiv.lanl.gov/components/sequence/


CATNAP and Sequence DB: CH235.9

https://www.hiv.lanl.gov/components/sequence/
HIV/neutralization/main_immuno.comp?
immuno_ab_id=3291

https://www.hiv.lanl.gov/components/sequence/


CATNAP and Sequence DB expanded view: CH235.9



Neutralization Data: CH235.9

❑ Antibodies with neutralization data are linked to CATNAP

❑ Detailed antibody information including Ab sequences and germlines

❑ Inhibition assay results against virus panels

❑ Genetic signatures associated with antibody sensitivity or resistance



immuno@lanl.gov

seq-info@lanl.gov

Thank you
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