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HIV DATABASES

The HIV databases contain comprehensive data on HIV genetic sequences and immunological epitopes. The website also gives

access to a large number of tools that can be used to analyze and visualize these data. This project has been funded in whole or in
part with Federal funds from the Mational Institute of Allergy and Infectious Diseases, Mational Institutes of Health, Department of
Health and Human Services, under Interagency Agreement Mo. AAI12007-001-00000. Our content is reviewed by an Editorial Board.
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IEDB User Workshop 2022

The Immune Epitope Database (IEDB) will hold its 2022 User Workshop on October 26-28, 2022. The workshop is delivered
virtually via Zoom. LANL HIV Database staff will be there to talk about our Immunology and Sequence Databases, and
bioinformatics tools. For details and registration, visit http://workshop.iedb.org/. 20 September 2022

Web and Database Programmer Position

‘We seek a motivated, skilled, and independent computer programmer with experience in web interfaces to develop and
maintain database and bicinformatics tools and applications. The primary responsibility of the position will be improving the
data entry system for the HIV Molecular Immunclogy Database. This meaningful work has already impacted the lives of tens of
millions of people living with HIV. Apply here. 23 August 2022

N-Glycosite new function
The N-Glycosite tool can highlight and tally N-linked glycosylation sites in an amino acid sequence. A new functionality can
change O-marked glycosylation sites to N. 10 August 2022

Neutralization database: antibody somatic hypermutation data
The CATNAP neutralization database now includes data for the % somatic hypermutation (SHM) er mutational frequency of HIV
antibodies. These data can be accessed from both the main CATNAP search and the downloads pages. 01 August 2022

Questions or comments? Contact us at seg-info@lanl.gov

https://hiv.lanl.qov/

Operated by Triad National Security, LLC for the U.5. Department of Energy’s National Nuclear Security Administration
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Pathogen

Sequence

Structure

Modifications

Ab Epitopes (linear or discontinuous)

Host

- CTL/HTL Epitopes

- Presenting HLA

- Immune Response

- Antibodies

- Ab Neutralizations

- Ab Features/Contacts
- Patient Database
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Many “HIV Immunology” tools
are broadly applicable

e Tools listis color-coded by range of use

HIV molecular immunology

database
Databases Search Tools Products Publications search site |
HIV Molecular Immunology Database: Tools & Links
Tools Produced by the Los Alamos HIV Databases
m CATNAP: Compile, Analyze and Tally NAb Panels Download or analyze ”
neutralization data m Tools specific for HIV/SIV

m CombiNAber Predict the neutralization of combinations of antibodies m General use tools with some HIV/SIV-

m HIV Genome Browser Display HIV genome and proteome specific features

m QuickAlign Align amino acids or nucleotides against our alignments m General use tools

m Analyze Align Show weblogos, calculate frequency by position, and find
variants in an alignment
m Alignment Slicer Cut vertical slices from sequence alignments
m PeptGen Generate overlapping peptides for any protein
m PepMap Generate peptide maps in Fasta, HTML and PDF formats
m Motif Scan Scan alignments for HLA binding motifs
o HLA genotype/serotype dictionary
o HLA genotype/motif dictionary
o HLA supertype dictionaries
m Hepitope Search for hopeful epitopes based on HLA enrichment
m HLA Frequency Analysis Tools Calculate HLA frequencies or HLA linkage disequilibrium in a population
m ELF Epitope location finder
m Sequence Locator Tool Find the location of any HIV/SIV sequence
m SeqPublish Produce pretty alignments for publication
m Heatmap Display a table of numbers using colors to represent the numerical values
m Epigraph Vaccine Suite Design and assess Epigraphs for vaccine design
m Mosaic Vaccine Suite Design and assess polyvalent protein sequences for T-cell vaccines
m N-Glycosite Find N-linked glycosylation sites
m Highlighter Highlight matches and mismatches in a set of aligned sequences
m Protein Feature Accent View 3D graphics of HIV proteins ~
m Variable Region Characteristics analyzes Env variable loops and reports length, glycosolations, and net charge ‘rg LOS AICImOS
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Continuing Efforts
e Curated annotations
« Maintained and updated tools, maps and tables
« Updated Help pages

e Published annual compendium

Upgrades

 Expanded and searchable patient database, linked Seq and
Immuno Patient Codes and Database IDs

« HLA nomenclature updated further, consistent with 2022 HLA update

e Somatic hypermutation data added to Neutralization DB
(=CATNAP)

* API for JSON and CSV download capability expanded
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HIV DATABASES

https://hiv.lanl.qgov/

The HIV databases contain comprehensive data on HIV geretic sequences and immunological epitopes. The website also gives

access to a large number of tools that can be used to analyze and visualize these data. This project has been funded in whole or in
part with Federal funds from the National Institute of Allergy and Infectious Diseases, NHational Institutes of Health, Department of
Health and Human Services, under Interagency Agreement No. AAI1T2007-001-00000. Our content is reviewed by an Editorial Board.
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IEDE User Workshop 2022

The Immume Epitope Database (IEDB) will hold its 2022 User Workshop on October 26-28, 2022, The workshop is delivered
virtually via Zoom. LANL HIV Database staff will be there to talk about our Immunology and Sequence Databases, and
boinformatics teols. For details and registration, visit http:/ /workshop. fedb.org/. 20 September 2022

Web and Database Programrmer Position

‘We seek a motivated, skilled, and independent computer programmer with experience in web interfaces to develop and
maintain database and bioinformatics tools and applications. The primary responsibility of the position will be improving the
data entry systemn for the HIV Molecular iImmunology Database. This meaningful work has already impacted the lives of tens of
millions of people living with HIV. Apply here, 23 August 2022

N-Glycosite new function
The H-Glycosite tool can highlight and tally N-linked glycosylation sites in an amine acid sequence. A new functionality can
change O-marked glycosylation sites to M. 10 August 2022

Heutralization database: antibody somatic hypermutation data
The CATHAF neutralization database now includes data for the % somatic hypermutation (SHM) or mutational frequency of HIV
antibodies. These data can be accessed from both the main CATHAP search and the downloads pages. 01 August 2022

Questions or comments? Contact us at seq-info@lanl. gov

Operated by Triad National Security, LLC for the U.5. Departiment of Energy’s Mational Muclear Security Administration
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HIV molecular immunology database

Databases Search Tools Products Info
Sequencosil

R Databases HIV Molecular Immunology Database
Neutralization DB
Ab contacts DB . . N .
— mmunology Database is an annotated, searchable collection of T-cell epitopes and antibodies.
Search Interfaces Data Sets
+ CTL/CD8+ search + S|V Epitopes (PDF) review article summarizing known SIV epitopes
¢ T Helper/CD4+ search + |dentifying HLA-Associated Polymorphisms in HIV-1 (PDF) review article summarizing HIV polymorphism associated with escape
+ Antibody search mutations. Also a table of polymerphisms.
+ CTL variant search + HLA Typing and Epitope Mapping Data Sets
« T Helper variant search « Standardized Assessments of Neutralizing Antibodies for HIV/AIDS Vaccine Development Assay protocols from Duke Central
+ Patient search Reference Laboratory
« Search hell Tools

+ Patient search help

« Variant search help « Immunology database tools

+ Sequence database tools

Database Products
Information
« All database products and publications
» Epitope maps
+ Epitope and antibody tables
+ Epitope alignments
+ Epitope density plots
« T cell epitope variants and escape mutations
+ Neutralizing antibody resources / CATNAP
+ The HIV Molecular Immunology Compendia

+ Tutorials and basic information
+ Frequently-asked Questions (FAQ)

About this website

+ About the HIV Molecular Immunology Database
+ Editorial board
* How to cite this database

News Hews Archive

IEDB User Worl 2022

The Immune Epitope Database (IEDB) will hold its 2022 User Workshop on October 26-28, 2022, The
workshop is delivered virtually via Zoom. LANL HIV Database staff will be there to talk about our
Immunology and Sequence Databases, and bioinformatics tools. For details and registration, visit
http://workshop.iedb.org/. 20 September 2022

Web and Database Programmer Position
We seek a motivated, skilled, and independent computer programmer with experience in web
interfaces to develop and maintain database and bioinformatics tools and applications. The primary

https://www.hiv.lanl.gov/content/immunology/index.htmi ‘:3 Los Alamos
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Rapid Epitope Searches - and Sequential

Linear Antibody Epitope Search

Use of HIV Genome Browser Tool
Find overlapping Helper/HTL Epitopes
Overlapping CTL Epitope Search

Discontinuous Antibody Epitope Searches
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Linear Antibody Epitope Search
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HIV Molecular Immunology Database

The HIV Molecular Immunology Database is an annotated, searchable collection of T-cell epitopes and antibodies.

Search Interfaces

e CTL/CD8+ search

¢ T Helper/CD4+ search
e Antibody search

¢ CTL variant search

¢ T Helper variant search
¢ Patient search

s Search help
¢ Patient search help
¢ Variant search help

Database Products

¢ All database products and publications
Epitope maps OR

Epitope and antibody tables

Epitope alignments

Epitope density plots

T cell epitope variants and escape mutations
Neutralizing antibody resources / CATNAP

¢ The HIV Molecular Immunology Compendia

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

Data Sets

¢ S|V Epitopes (PDF) review article summarizing known SIV epitopes

o |dentifying HLA-Associated Polymorphisms in HIV-1 (PDF) review
article summarizing HIV polymorphism associated with escape
mutations. Also a table of polymorphisms.

* HLA Typing and Epitope Mapping Data Sets

o Standardized Assessments of Neutralizing Antibodies for HIV/AIDS
Vaccine Development Assay protocols from Duke Central Reference
Laboratory

Tools

e Immunology database tools
¢ Sequence database tools

Information

» Tutorials and basic information
¢ Frequently-asked Questions (FAQ)

About this website

e About the HIV Molecular Immunology Database
e Editorial board
¢ How to cite this database
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HIV Molecular Inmunology Database Search

Antibody Search

Search Help
-ALL-
Gag

HIV protein p17
p24
p2p7pipB

HXB2 protein location

‘ Results overlap with query location v

HXB2 DNA location

<2<

~
~

‘ Results overlap with query location ~

HIV-1 infection
HIV-2 infection
in vitro stimulation or selection

Epitope ‘ Results contain query sequence v
Epitope name
IMAb name 10 E8 [] Exact Match (List by name) (List by type)
Record number "
Subtype -ALL- -

anti-idiotype

autoimmune disease

engineered
Immunogen HIV-1 exposed seronegative

Vaccine details
if Immunogen is Vaccine

Vaccine type [-ALL-
Vaccine strain [-ALL-

Vaccine component | -ALL-

Adjuvant [-ALL- -
-ALL-
Antisense protein (ASP)
C-domain
Ab type C-HR
C-term
flap region
fusion peptide [/ near gp41-gp120 interface
Species [-ALL- ~
llsotype [-ALL- ~
Search only for [JFirst [[]Last
Author @® Show only this author's references
© Show all references
Country |-ALL- ~
-ALL-
acute/early infection
ADCC -
. } @® Show only notes containing selected keyword(s),
Keywords adjuvant comparison o sh M
antibody binding site nyEline s
antibody generation
antibody gene transfer
@® Show only notes matching this text
Notes y 9

) Show all notes

Search | Reset |

4

Questions or comments? Contact us at immuno@lanl.gov

https://www.hiv.lanl.gov/mojo/immunology/search/ab/form.htmi
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Displaying record number 2708

u"). Download this epitope record as JSON. [ Help ]
S
é MAb name 0
XB2 p'l
c .
o location gp160 Epitope Map
& 4
a Author
§ location
~ Epitope Alignment
S NWFDISNWLWYIK
&= 1.0
c
o)
© >
Epitope NWFDISNWLWYIK Bos
g
o
S N =
0.0 - ==
5
Subtype B
Ab type gp41 MPER (membrane proximal external region)
Neutralizing P (tier 2) View neutralization details
Contactsand
View contacts and features
Features
Species
PR human(lgG3
(1sotype) ks
Immunogen HIV-1 infection
Patient
D N152:
MHC/HLA onor N15

ADCC, antibody binding site, antibody generation, antibody interactions, assay or method development,
autoantibody or autoimmunity, glycosylation, immunoprophylaxis, neutralization, vaccine antigen design,
variant cross-reactivity, viral fitness and reversion, vaccine-induced immune responses, computational

Keywords epitope prediction, acute/early infection, binding affinity, immunotherapy, mother-to-infant transmission,
review, subtype comparisons, antibody sequence, structure, antibody gene transfer, antibody lineage,
antibody polyreactivity, bispecific/trispecific, broad neutralizer, chimeric antibody, contact residues,
transmission pair

Notes
Showing 73 of 73 notes.

« 10E8: A novel antibody was isolated from donor CAP248, who first developed cross-neutralizing antibodies after about 1 year of infection. The neutralization breadth of CAP248-2B,
isolated from a sample taken 3.5 years post-infection, largely recapitulates the donor's serum breadth, and was able to neutralize 22% of a panel of cross-clade viruses at ICzg. CAP248-2B
was predicted to be derived from germline genes IGHV4-31*05, IGHD6-13*01, IGHJ3*01/02, IGLV2-14*01, and IGLJ1*01. The crystal structure suggested binding of the unusually long
19aa light chain of the paratope to both the C terminus of gp120 and to parts of gp41. The gp160 cleavage site was also the site of unusual escape mutations in the donor's viral
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gp160 Ab Epitope Map

Interactive Epitope Maps

These interactive epitope maps are based on our database of human HIV-1 epitopes.

These maps are implemented with SVG (scalable vector graphics), which is supported by most, but not all, web browsers. The static version of this page is also available.

The names of MAbs and the location of well characterized linear binding sites of 21 amino acids or less are indicated relative to the protein sequences of the HXB2 clone. This
map is meant to provide the relative location of epitopes on a given protein, but the HXB2 sequence may not actually bind to the MAb of interest, as it may vary relative to the
sequence for which the epitope was defined. Above each linear binding site, the MAb name is given followed by the species in parentheses. Human is represented by 'h', non-
human primate by “p’, mouse by “m’, and others by "o'. More precise species designations for any given MAb can be found using the web search interface.

Note: These epitopes only represent known linear antibody epitopes. Contact sites for non-linear Env epitopes can be viewed from our Env feature search, Genome Browser, or
Env spreadsheet (.xls). Y

Data last updated at 2022-09-14 15:20:24-06
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“— C @ O 48 = https://www.hiv.lanl.gov/content/sequence/genome_browser/browser.html

HIV sequence database

HIV GENOME BROWSER
TOOL

DATABASES SEARCH ALIGNMENTS TOOLS PUBLICATIONS INFO

HIV Genome Browser

Purpose: Interactive view of the HIV genome and proteome for juxtaposition and exploration of multiple types of data. Help.

Starting Views

NOTE: These are just starting points! Within the genome browser, you can move among any of these views. Please read the quick tips and
Help file before you start!

HIV-1 protein-level views:
g *Nef =Pol +Rev =Tat =Vif =Vpr -Vpu

HIV-1 protes/'speciﬁc examples:

= Env with CTL epitopes + entropy

= Pol with drug resistance sites + entropy

Nucleotide-level views:

= HIV-1 gene map
= SIV Mac239 gene map
» HIV-1 5' LTR

Quick Tips

* Mouseovers! Look for mouseovers to guide you.

* Click and right-click! Features link to loads of information and analysis via click and right-click. If your mouse doesn't have
right-click, use Ctrl-click.

» Zoom! There are several ways to zoom in/out. Some features can only be seen when zoomed-in or zoomed-out.

« For details about this interface, see HIV Genome Browser Help.

= Watch the screencast video on the JBrowse website. httDS //WWW h iV. Ian I .QOV/Contentlsequence/
Refarsnces genome_browser/browser.html

» Skinner ME, Holmes IH. Setting up the JBrowse genome browser. Curr Protoc Bioinformatics. 2010 Dec;Chapter 9:Unit 9.13.
PMID: 21154710

Sep;19(9):1630-8. PMID: 19570905

« Skinner ME, Uzilov AV, Stein LD, Mungall CJ, Holmes IH. JBrowse: a next-generation genome browser. Genome Res. 2009 S
¥® Los Alamos
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Available Tracks L GG OV 1
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@ @ QQ QQ ‘Em,',']'EmL‘}sf!'.:Bﬁ"1‘ (‘ﬂﬁ"E)_'.‘ AF
o S| B i — o om i ]
Entropy_B_clade
Bty Ccade M
C(TL epitopes
Thelper_epitopes Subprotein_mep
ol
— U a— e
=¥ E— . .
- — —
T ol
= H} —
——]
NWEDISHWLAY (10E3 i
HXBZ Location: 670..683
Mab_name; 10E8
Protein; HXB
RIGHT click for mare options
LEFT click for more details

https://www.hiv.lanl.gov/conte
nt/sequence/jbrowse/
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\vailable Tracks JBrowse File View Help ©O Share

K filter by text | 0 50 100 150 200 250 300 350 400 450 500 550 600 6§50 00 750 800 |
Q Q Env - |Env:651.698 (49 b) Go | 9
Intropy_M_group 550 . @ Q a 675 -
intropy_B_clade ,(HGF24) ELLELDKWASLW, (polyclonal)
SHTOE cace QNQQEKNE, (5F3) LELDKWASL, (WR320)
1XB2_sites_of_interest - .l
“TL_epitopes QQEKNEQELLELDKWASLWN, (DH413)
-helper_epitopes ELDEWA, (14D9) NWFDISNWLWYIK, (10E8)
I I
ELNKWA, (TH-Ab1) NWFDIT, (4E10)
|
ELDKWA, (18F11)
—
LDKW, (m66)
SLWNWF, (WR316)
— _— - - - ] -
f ‘ut ralizing_Ab_contexts --- ------ || - L
- e —1 — — — —1 —
| Env671:,10E8,contacts
Protein Location: 671..671 v
Protein: HXB2
DNA_pos: 8235..8237 W
Annotation: 10E8 N671 stNfture and neutralization: key epitope position.
RIGHT click for more options
LEFT click for more details
Neutralizing Ab_contexts,binding Envé73:, Mutation, affects,4E10,binding
' Primary Data
Name EnvE73. Mutation.affects, 4E10,binding
Type function values() { [native code] }
g_Ab_cantexts, Env672:,5ites,affecting, neutralization,of, 10E& »* I Heutralizing_Ab_contexts,contacts Enve72:,10E8,contacts x Attributes
Envsﬂ:‘si!;—:baﬂecting,neulrallznlion.of,mse i Neutralizing_Ab, EnvB72:,10E8,contacts Annotation . Mzl o Aa deorsases bindng 4E‘m utat'on
Name EnvG72: Sites, affecting,neutralization,of, 10E8 Name Env672;, 10E8,contacts Dna_name HxB2
Type function values() { [native code] } Type function values() { [native code] } ::::‘m a:“"am affe CtS
Attritastes Attributes Pmuln:poo 672,673 blndlng for
Annotation  Muaiing bouffcarens 672 A€ 3 12 L alecs nevvalzaon Annotation  10ER WAT72 structure and reutralization: key o on, Pubmed 20238313 I .
Dm_nar:e :;TMU mutatlng both pOSItIO Dna_name HXB2 ) . . - ) (Pubmad Over applng
ea.pe oresee e | \WWGT72: structure & neutralization — I Ab 4E10
e 672 & 673 to L affect Proein_name € : - BRI 1t m0ilete i)
RICGDTorl 7672 . . Protein_pos  672.672 key epItO pe pOSItlon CECTre i
Pomes s | @Utralization Pubmed s e 572,673 chose-setrat: Jr i Sancochorbinting
Tgomed Reference Huang201 2a(Pubmed ID:23151583) ‘:-"?”‘"
Seq_id Ew Seq_id .
SITED funeton vaies() { inative Gl Source function values() { [native code] } oK.
Heglon.sepince Region sequence
Sy Eheislz -'E;-:.?, ntexts,neutralization length=l >Env Env:672..672 class=Neutralizin. contexts,contacts >,
class-Neutzaiizing Ab_concexts neutralization length p i Ever €02 g_Ab_ "q (013 Alamos
i 4 &3 \ATIONAL LABORATORY
Ox
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Available Tracks JBrowse File View Help ©D Share
X filter by text | 0 50 100 150 200 250 300 350 400 450 500 _ 550 ! 600 650 700 750 800
.(_ Q a ; Q ] Env| = ENV:572.766 (195b) _;
—_—— 600 650 700 750
Entropy_B_clade
Entropy_C_clade FEAA
Neutralizing_Ab_conte)
mz_’“'s_"f_'m‘Sub-protein_map
CTL_epitopes gp41
T-helper_epitopes
= T EEE— IEEEEEE—— E— —_—r
" Q Ab__epitopes _— ——— e e IEEEE— [
= = =] —
[ . E— =
I S N I
I == e
I E— [—] F——]
I | ]

https://www.hiv.lanl.qgov/content/s
equence/jbrowse/
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Available Tracks JBrowse File View Help

3 filter by text Lo} 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 -]
Entropy_M_grouw SRS
Entro B_clade L grs 200
Py_BE_ EE iHYTSLIHSLIEESQNQQEKNEQELLELDEWASLWNWFNITHWLWYIKLFIMIVGGLVGLRIVFAVLSIVNRVRQGYSPLSFQT
Entropy.C clade == https://www.hiv.lanl.gov/
CTL_epitopes : * - *
T-helper_epitopes | ) Sub-protein_map content/sequence/
Meutralizing_Ab_contes gp41 browse/
J—— I |
NYERABL epitopes SLIEESQMOQQEKNEQELLEL,(120-16) WASLWHWFDITN,(Z13e1)
e - ] |
THLIYTLIEESQMN, (HGF24) ELLELDKWASLW, (polyclonal)
— ]
QONQQEKME,(5F3)  LELDKWASL, (WR320)
- ]
QOEKNEQELLELDKEWASLWH, (DH413)
I
ELDEWA, (14D9)
I
ELMKWA, (TH-AB1)
I
ELDKWA, (18F11)
I ]
LDKEW, (m6&6)  NWFDISNWLWYIK, (10E8)
I
SLWHWF, (WR316)
I
NWFDIT, {4E10)
:ﬂw«wi . :"L:;;.m-lla-—-n-t
Mama R rapad regest HA-2 Name A ranumeentr e, dormin
Tipe BT e ot ilerost Trpe HXB2_ sasa_ ol risnst
. v a1t
B i rans-
D o fusion heptad- ap . ans
Protein_name Lev m m r n
== -- | repeat, HR-2 embrane
- domain
| ) HXB2_sites_of_interest n,heptad,repeat,HR-2 gp41,transmembrane, domain YKL, motif,inw
C-helix Gly-x0-Gly, motif, (GGLYG), important, for, self-associatio
ct,with,gp120 GLRI,motif|associates, with, fusion, peptide
pinding,site gp41,cytoplasmic, tail
b2 glycosite,637
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Available Tracks JBrowse File View Help ©D Share
X filter by text | 0 50 100 150 200 250 300 350 400 450 . 500 : 700 7502 800
— = Qe e - [Ew572
Entropy_M_group s @ : ,Q Q i, ‘ | -
—_—— 600 650 750
Entropy_B_clade
Entropy_C_clade FEAA
Neutralizing_Ab_conte)
HXB2_sites_of_interest | . 5,1 protein_map
CTL_epitopes gp4l
T-het?er_epitop
T N e ————a— ==
0 Ab_epitopes e e
= = =] —
[ . E— =
I I I
I EE—— l——1 I
I E— [—] F——]
[ W 2 | [ ]

Overlapping
HTL and CTL
Epitopes ??
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Available Tracks JBrowse File View Help

|x filter by text | 1] 50 100 150 200 250 300 350 400 450 500 550 600 650 700
Env| v [ENV:575.769 (195b)  Go o
Entropy_M_group ©E),uQuuudy | El
600 650 700
Entropy_B_clade
Entropy_C_clade Sub-protein_map
Neutralizing_Ab_conte> gp41
HXB2_sites_of_interest
e ———____ | . w | I
| & Ab_epitopes — e e ™  —
] # |
[ ] I [ 1
I E— — —
[ W | I [ ]
I E— —-— —
I E— ]
I
e — NWFDISNWLWYIK,(10E8)
. — HXB2 Location: 670..683
— Mab_name: 10E8
— Protein: HXB2
I
I—
e RIGHT click for more options
- ——gd LEFT click for more details
1:1) CTL epitopes). ,(A'0201,B14) NEIWDNMTW, (B*4403) QELLALDKW, (human) YIKIFIMIV, (A2) IVNRVYRQGYSP, (human)
— — — —
uman) ERYLKDQQLLG,(human) EIWDNMTWL, (B*3801) WLWYIRIFI, (human) VINRVRQGY, (B*4403)
— — — —
nan) ERYLRDQQL, (B*1401,B*1402,B14) NYTDIIYRL, (human) WLWYIKIFI,(A*0201,A2,A2.1) SPLSFQTRL,(B7)
- ] — — —
5101,B51) LNSWGCAFRQVCHT, (human) NYTQIIYNL, (human) WYIKIFIIl,(human)  IVNRNRQGY, (A*3002,A29,A30,C*14;
I I I | I
nan)  EKYLQDQAR,(B14) TTTVPWNVSW,(B*5701) NYTSLIYNL, (Cw*0702) WYIKIFIMI, (A*2402) RQGYSPLSF, (human)
1 | |
man)  ERYLKDQQL,(A*23,A*32,A24,A32,B*0801,B*1401,8*1402,B14, B44) WYIRIFIMI, (human)  IVNRVRQGY, (A*3002,A30)
] I
34,B*1516,B*52,881,C*03,C*15,Cw"0801,Cw8) FIMIVGGLY, (A*0201) YSPLSLQTL, (Cw*01,Cw"010:
— — —
man)  RYLRDQQLLGI, (A*2402) DIWDNMTWM, (B*3503) VFAVLSIVNR, (A*32,A*3303,B7,B8,C*12)
________
501,B*1503,B*49,B*51,B8*5101,B*52,B15,B51,B57,B58,B63,B881,C*03,C*15,Cw*03,Cw*0304,Cw12,Cw15,Cw3) AVLSVVNRY, (A2)
I I
0801)  RYLKDQQLL,(A*23,A*2301,A*2402,A2,A23,A24,A29,C*14,C*18,Cw"0702) SPLSFQTLI, (human)
|
/G, (A2,A2,supertype) TNVPWNSSW, (human)
I I
QTRVLAERYL, (B*5802) TTVPWNVSW, (B*5701)
—
QTRVLAIERYL, (B*5801,B*5802)
_________| |
ARVLAVERY, (B27) TAVPWNSSW, (B*3501)
—
VLALERYLKDQQL, (human)
L
RYLRDQQLL, (A*2402,A24)
I |
RYLKDQQL,(B27) TAVPWNASW,(B*3501,B"3508,B8*5801,B35)
]
RYLRDQQL, (A*2402)
1
YLRDQQLLGIWGC, (CW7)
— —
YLRDQQLL, (A24) TAVPWDSSW, (human)
I
YLKDQQLL, (A*2402,A24,B*0801,B8)
I
YLQDQARL, (B8)
e
LGIWGCSGKLICTT, (human)
https://www.hiv.lanl.gov/
content/sequence/jbrowse/
~
L i@T—helper_epll‘.opes I I I I I— ‘. NATIONAL LABORATORY



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

Available Tracks
X filter by text ‘

Entropy_M_group

Entropy_B_clade

Entropy_C_clade
Neutralizing_Ab_conte)

HXB2_sites_of_interest

JBrowse File View Help
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750
O Qe [ o] 5
600 650 700 750
I Ab esitopes  mm B T e -
(e . [ | [ ] I
) Ab_epitopes ] | — I
o [ ] [ ]
[ 1] [ 1] I 1]
I [ ] [
N —— I I
[ 1] [ ] ] [ ]
L N ] | L]
|
]
I
[ TN @ 00 |
[
I
L 1]
[ |
I
_
I
| ]
|
I I ] ] 1
,(HUICTL) epitopes’ (10 ,(A*0201,B14) NEIWDNMTW, (B*4403) QELLALDKW, (human) YIKIFIMIV, (A2) IVNRVRQGYSP, (human) RNRSIRLY
— L ] ]
‘A11.1) ERYLKDQQLLG, (human) EIWDNMTWL, (B*3801) WLWYIRIFI,(human)  VINRVRQGY, (B*4403) RSIRLY¢
I ] L | |
human)  ERYLRDQQL,(B*1401,B*1402,B14) NYTDIIYRL, (human) WLWYIKIFI,(A*0201,A2,A2.1)  SPLSFQTRL,(B7) RLVS
] I I | |
(B*5101,B51) LNSWGCAFRQVCHT, (human) NYTQIIYNL, (human) WYIKIFIIL, (human)  IVNRNRQGY,(A*3002,A29,A30,C*14)  RLV
I | I ] ] ]
human)  EKYLQDQAR,(B14) TTTVPWNVSW,(B*5701) NYTSLIYNL, (Cw*0702) WYIKIFIMI, (A*2402) RQGYSPLSF, (human) Vs
] ] ________] ]
(human)  ERYLKDQQL,(A*23,A*32,A24,A32,B*0801,B*1401,B*1402,B14,B44) WYIRIFIMI, (human)  IVNRVRQGY, (A*3002,A30) VT
] ] L]
(A*34,B*1516,B*52,B81,C*03,C*15,Cw"0801,Cw8) FIMIVGGLY, (A*0201) YSPLSLQTL, (Cw*01,Cw*0102) Vi

I |
(human)  RYLRDQQLLGI, (A*2402) DIWDNMTWM, (B*3503)
B*1501,B*1503,B*49,B*51,B*5101,B*52,B15,B51,B57,858,B63,B81,C*03,C*15,Cw*03, Cw*0304,Cw12, Cw15,Cw3)
|
RYLKDQQLL, (A*23,A*2301,A*2402,A2,A23,A24,A29,C*14,C*18,Cw*0702)

VFAVLSIVNR, (A*32,A*3303,B7,B8,C*12)
]
AVLSVVNRY, (A2)
I
SPLSFQTLI, (human)

w*0801)

- —

VWGI, (A2,A2,supertype) TNVPWNSSW, (human)
I I
QTRVLAERYL, (B*5802) TTVPWNVSW,(B*5701)
—

QTRVLAIERYL,(B*5801,B*5802)
— —
ARVLAVERY, (B27) TAVPWNSSW, (B*3501)
|

VLALERYLKDQQL, (human)
]
RYLRDQQLL, (A*2402,A24)
] ]
RYLKDQQL,(B27) TAVPWNASW, (B*3501,B*3508,8*5801,835)
]
RYLRDQQL, (A"2402)
I
YLRDQQLLGIWGC, (Cw7)
| |
YLRDQQLL,(A24) TAVPWDSSW,(human)
[
YLKDQQLL, (A*2402,A24,B°0801,B8)

____
YLQDQARL, (B8) LELDKWASLWNWFNITNW, (human)
| I e
LGIWGCSGKLICTT, (human) H oarn: 6o 678
Protein: HXB2

RIGHT click for more options
LEFT click for more details

— e e — ——
i © T-helper_epitopes o, " —

|

-V

Overlapping
HTL Epitope

T-lnlpar_ _-w LELDKWASLWNWFHITHW, (human]

Primary Data
Name LELCKWASLWNWFNITNW, ihumari)
Type Telper_epitopes
Position Env 661. 678
Species human

Attributes
Dna_name  HXB2
Dna_pos BA05 B7SE
Epilope_seq  LELDKWASLWNWRNITHW
Epilopes_len 18
Positions Ermw 661678
Protein_name Env
Protein_pos  G51.678
Seq id Em
Source Hivaatabase
Species human
Subtype B
Reglon sequence

>Env Envi66l..678 class=T-helper_spitopes length=18
LELDEWAS LWNWFNITNW
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Available Tracks
X filter by text

Entropy_M_group
Entropy_B_clade
Entropy_C_clade
Neutralizing_Ab_contex
HXB2_sites_of_interest
T-helper_epitopes

JBrowse File View Help
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 7

8

@ @ Q Qu&y Q Env| v [ENV572.766(1950) | Go (3 |
650 700

600
L AA
Sub-protein_map
gpét
P ————— I S S ——
= Ab epi s | [ 1] [ ] I ——
' Ab_epitope: E— | E—— I
S — -
[ 1 I I I
I —— — — —
I — — —
I E— [ —
T — — —]
I
I
—
N
—
I
I
[ ]
—
—
| 1]
I
—
_—
— — —— — —
,(HUICTL_epitopes (0., (A%0201,B14) NEIWDNMTW, (B*4403) QELLALDKW, (human) YIKIFIMIV, (A2) IVNRVRQGYSP, (human) RNR
—— — — — -
A11.1) ERYLKDQQLLG, (human) EIWDNMTWL, (B*3801) WLWYIRIFI, (human) VINRVRQGY, (B*4403) RS
I ] I I
human) ERYLRDQQL, (B*1401,B*1402,B14) NYTDIIYRL, (human) WLWYI *0201,A2,A2.1)  SPLSFQTRL,(B7)
I I . ———
B*5101,B51 LNSWGCAFRQVCHT, (human NYTQIIYNL, (human RNRQGY, (A*3002,A29,A30,C*14]
N ) RQVOHT (wman) NYTQUYNL (haman) i WYIKIFIL(A*0X01,A2,A2.1) oot ( )
human) EKYLQDQAR, (B14) TTTVPWNVSW,(B*5701) NYTSLIYNL, (Cw*0702) RQGYSPLSF, (human)
I HXB2 Location: 677..686 r
(human)  ERYLKDQQL,(A*23,A*32,A24,A32,8"0801,B"1401,B"1402,B14,B44) HLA: A*0201, A2, A2.1 RVRQGY, (A*3002,A30)
¥24 R " "3 Protein: HXB2 — N
(A*34,B*1516,B*52,B81,C*03,C*15,Cw*0801,Cw8) YSPLSLQTL, (Cw*01,Cw*0102)
I— — . | |
(human) RYLRDQQLLGI, (A*2402) DIWDNMTWM, (B*3503) RIGHT click for more options NR,(A*32,A*3303,B7,B8,C*12)
LEFT click for more details "
B*1501,B*1503,B*49,B*51,B*5101,B*52,B15,B51,B57,B58,B63,B881,C"03,C"15,Cw"03,C 'NRY, (A2)
I I
w*0801) RYLKDQQLL,(A*23,A*2301,A*2402,A2,A23,A24,A29,C*14,C*18,CW*0702) SPLSFQTLI, (human)
(- I
VWG, (A2,A2, supertype) TNVPWNSSW, (human)

— —
QTRVLAERYL, (B*5802) TTVPWNVYSW, (B*5701)
—

QTRVLAIERYL, (B*5801,B*5802)

] I
ARVLAVERY, (B27) TAVPWNSSW, (B*3501)
]
VLALERYLKDQQL, (human)
]
RYLRDQQLL, (A*2402,A24)

| |
RYLKDQQL,(B27) TAVPWNASW, (B*3501,B*3508,B*5801,B35)
I
RYLRDQQL, (A*2402)
]
YLRDQQLLGIWGC, (Cw7)
] ]
YLRDQQLL,(A24) TAVPWDSSW, (human)
]
YLKDQQLL, (A*2402,A24,B*0801,B8)
L]
YLQDQARL, (B8)
]
LGIWGCSGKLICTT, (human)

Overlapping
CTL Epitope

CTL_epitopes WLWYIKIFI,(A*0201,A2,A2.1)
CTL_epitopes WLWYIKIFI,(A*0201,A2,A2.1)
Name WLWYIKIFI{A0201,A2, A2.1)
Type CTL_epitopes.
Position Env 678..686
Species human
Attributes
Dna_name HXB2
Dna_pos BI5E R2AZ
Epltope_seq  WLWYIKIFI
Epitopes_len @
Hia function values() { [native code] }
Pasitions Env 678,686
Protein_name Env
Protein_pos 678,586

Seq_id Env
Source HiVdatabasa
Species human
Subtype B

Reglon sequence

>Env Env:i678..686 class=CTL_epitopes length=9
WLHYTRLFT

oK
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Available Tracks
X filter by text

Entropy_M_group
Entropy_B_clade
Entropy_C_clade
Neutralizlng_Ab_contq

JBrowse File View Help ©9 Share
0 50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 8
@ QGR Q Env v |Env657.704 (49 b) Go | &
675 700
Sub-protein_map gp41
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HIV Molecular Imnmunology Database Search

CTL/CD8+ Search
Search Help

-ALL-

Gag
HIV protein p17

p24

p2p7plp6
HXB2 protein location ‘ - 3 ‘ Results overlap with query location
HXB2 DNA location ‘ o B ‘ Results overlap with query location ~
[Epitope WLWY| K | F| ‘ Results contain guery sequence
Epitope name N
Record number \V ol
Subtype |-ALL- -

-ALL-

computer prediction

engineered
Immunogen HIV-1 and HCV co-infection

HIV-1 exposed seronegative

HIV-1 infected monocyte-derived

HIV-1 infection

Vaccine type [-ALL- -
Vaccine details Vaccine strain [-ALL-
if Inmunogen is Vaccine Vaccine component | -ALL- v

Adjuvant [-ALL- .
[Species |-ALL- -

-ALL-

A*01

A*01:01
Restricting MHC/HLA A*01:23

A*02

A*02:01

A*02:02

-ALL-

CD4 T-cell Elispot - IFNy

CD8 T-cell Elispot granzyme B
[Experimental methods and outcome measured | CD8 T-cell Elispot - IFNy

CD8 T-cell RecycleSpot - IFNy

Chromium-release assay

CTL neutralization assay
IAuthor \ CFirst [JLast
Country | -ALL-

-ALL-

acute/fearly infection

adjuvant comparison
Keywords A-list

antagonism

antibody binding site

antibody generation
Notes \ |

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

Search for
CTL Epitope
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Displaying record number 55295

Download this epitope record as JSON. [ Help ]

HXB2 location

Author location

Epitope

Variants

Subtype
Species (Restricting
MHC/HLA)

Immunogen
Patient MHC/HLA

Country
Experimental
methods

Keywords

Notes

gp160(678-686)
gp41(167-175)
DNA(8256..8282)
Env

gp160 Epitope Map

Epitope Alignment

WLWYIKIFI
1.0+

WLWYIKIFI

probability
o
T

0.0-

A
WLWYIrIFI  observed variant <‘.‘> Show epitope variants
VA v QA

B
human(A*02:01)

HIV-1 infection
A1, A19, B*35:01, B44, C*16, Cw7; A*02:01, A19, B14, B44, C*16, Cw8
United States

CD8 T-cell Elispot - IFNy

co-receptor, escape, HAART, ART, HLA associated polymorphism,
mother-to-infant transmission, mutation acquisition, rate of progression

¢ HIV-1 mother-to-child transmission is studied for LTNPs by comparing entire genomes from 2 mother (M1, M2) and 2 daughter (D1, D2) RNA
samples of a mother-child pair over 11 years. Genetic distance was 94% between subjects' strains. Divergence in sequences was attributed
to distinct HLA selection pressures as ds/dn was larger for intra- rather than inter-person sequences. 10 new mutations in D2 were found
related to unique daughter HLA alleles.

» Functional ELISpot studies using D2 and Nef peptides reveal strong associations between CTL responses and escape variants, contributing
to delayed progression.

« LTNP status was not related to defective virus since all viral genes were intact and CTL response did not effectively control viral load. It is
supposed that genetic HLA background and HIV-1 epitope-immune response interaction account for nonprogression of disease.

+ All isolates contained R77Q in Vpr, a variation associated with reduction of cellular apoptosis.

» Epitope WLWYIKIFI was the only one mutated, to WLWYIrIFI in the mother M2 isolate. WLWYIKIF| was designated as being restricted to
A2.1, a known alias for HLA-A*0201 which is expressed by daughter.

References

Reinia2nnN7 Milan Reinia Rarhara Waeicer Carla Kiiiken Tan Nnnn Narnthv | ann Sharnn Nacrhman Ynnnhana Zhann Sarah Rnwland-.lnnee and

Notes on
CTL Epitope
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Discontinuous Antibody Epitope Search 1

Antibody Search
Search Help Databases Search Tools Products Publications
HIV Molecular Immunology Database Search
HIV protein p17 Antibody Search
p24
p2p7plp6 Search Help

HXB2 protein location
HXB2 DNA location
Epitope

[Epitope name

MAb name

IRecord number
Subtype

| | Results overlap with query location > Found 1 malching record:
| Results overlap with query location ~

~
~

Dewnload these results as CSY or download as JSON [ Help |

Results contain query sequence v

-ALL-
Gag

|

|

|

| Displaying record number 1

[J Exact Match (List by name) (List by type)

Download this epitope reccrd as JSON, [ Help |

MAb name 32/5.8.42
Gag(12-19 + 100-105)

-ALL- HXB2 location
ALL DNA(B23.846,1087..1104)
anti-idiotype

| ~19 I
autoimmune disease Author location  p17(12-19 lIB)

Immunogen engineered Emp&yg%wmm
HIV-1 exposed seronegative

1
HIV-1infection
HIV-2 infection ;
Epitope ELDRNEKI + ALDKIE (Discontnuous eplope) 5
Vaccine type [-ALL- v
Vaccine details Vaccine strain |-ALL- v
f Immunogen is Vaccine  Vaccine component | -ALL- v — W 5

(Gag Epitope Map

probatbility

Adjuvant -ALL- v
Adj | A type
-ALL- Neutralizing
Antisense protein (ASP) Specles (Isotype) mouss(lgG)
C-domain Immunogen vacging
Ab type C-HR Keywords
C-term
flap region Vaccine Detai
fusion peptide // near gp41-gp120 interface eocine -
Species [-ALL- v Vaceine type viral lysale
Isotype [-ALL- v ine strain
Search only for [JFirst []Last Yccine componen
. Adjuvant
Author | @® Show only this author's references
© Show all references Notes
Country -ALL- v
. I Showing 1 of 1 note.
-ALL-
acutefearly infection + 32/5.8 42: Binds to two discontinuous regions, positions 12-19 and 100-105, peptides ELDRWEKI and ALDKIE -- inhibited infectivity of cell free virus. Papsidero1989
ADCC -
Keywords adjuvant comparison ® Show only notes containing selected keyword(s)  References
antibody binding site O Show all notes
. . Showing 1 of 1 reference.
antibody generation
antibody gene transfer Papsidero1989 L. 0. Papsidero, M. Sheu, and F. W. Ruscetti. Human immunodeficiency virus type 1-neutralizing monockonal antibodies which react with p17 core protein;
Notes | © Show only notes matching this text https://www.hiv.lanl.gov/mojo/immunology/search/ab/results

© Show all notes
—_— Q@ Los Alamos

. . . NMATIONAL LABORATORY
https://www.hiv.lanl.gov/mojo/immunology/search/ab/form.html
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Discontinuous Antibody Epitope Search 2

Antibody Search
Search Help
-ALL-
Gag
HIV protein p17
p24
P2p7p1p6
HXB2 protein location L= % | |Results overlap with query location  ~
HXB2 DNA lacation o= % || Results overlap with query location ~

Immunogen

| Results contain query sequence v
[ Exact Match (List by name) (List by type)

anti-idiotype

auteimmune disease
engineered

HIV-1 exposed seronegative
HIV-1infection

HIV-2 infection

\Vaccine details
if Inmunogen is Vaccine

Vaccine type |-ALL-

Vaccine strain | -ALL-

Vaccine component [ -ALL-

Adjuvant -ALL-

-ALL-

Antisense protein (ASP)

C-domain

C-HR

C-term

flap region

fusion paptide [ near gpd1-gp120 interface

|-ALL- .

Isotype

[-ALL- ~

Search only for [JFirst []Last
@ Show only this author's references
) Show all references

Country

[-ALL- .

Keywords

-ALL-

acutefearly infection
ADCC

adjuvant comparison
antibody binding site
antibody generation
antibody gene transler

@ Show only notes containing selected keyword(s)
) Show all notes

@ Show only notes matching this text
() Show all notes

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

Databases Search Tools Products Publications

HIV Molecular Immunology Database Search

Antibody Search

Search Help

Found 7 malching records:

Download these resulls s CSV or download as JSON [ Help ]
Displaying record number 2124

Download this epitope record as JSON, [ Help |

dy or autoi ty, elite

structure, rate of prog antibody

MAbname  PG9
HXB2
i gp160
Author
Bost op120(126-196)
Epitope (Discontinuous epitope)
Subtype A
Ab type gp120 V2 i V2 glycan{V2g) If V2 apex, quatemary structure
Neutralizing P (ter2)
Contacts and ;
View contacts and features
Features '
Species
human(lgG1
Gsotpe) "GN
Immunogen  HIV-1 infaction
Patient
MHCMHLA Donor 24:
ADCC, antibody binding site, antibody generation, antibody interactions, assay or method develop
conirollers, genital and mucosal immunity, gycosylation, immunoprophylaxis, memory cells, neutralization, vaccine antigen design, \ranant
K cross-reactivity, vaccine-induced immune responses, computational epitope prediction, acute/early infection, escape, binding affinity,
= immunotherapy, mother-to-infant transmission, review, subtype comparisons, antibody seq i
gene transfer, antibody lineage, antibody polyreactivity, broad neutralizer, chimeric antibody, germling, junction or fusion peptide, polyclonal
antibodies, transmission pair
Notes

Showing 175 of 175 notes.

gp160 Epitope

View

details '

+ PG: Since cross-reactive antibodies can interfers in immunoassays, HIV-1 Abs were tested for binding to the SARS-COV-2 spike protein (SARS-COV-2 S cross-
reactivity). The following 9 gp120-epitope binding HIV-1 Abs are cross-reactive with COV-2 S: 2G12, PGT121, PGT128, PGT128, PGT145, PGY, PG16, 10-1074,
35022. VRCO1, VRCO3 are HIV-1 gp120 CD4bs Abs that are not cross-reactive. Cross-reactivity of the 9 HIV-1 Abs was through glyco-epitopes. Glycan-dependent, V3-
loop-binding PGT126 and PGT128 as well as 2G12 wera the stungasi hlnvdsrs of OOVZ S and were found to be immunoreactive but incapable of neutralization or

antihadidsnsndant snhansamant (AREL Liannsr2091 1,

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

S
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HIV sequence database

DATABASES SEARCH ALIGNMENTS TOOLS PUBLICATIONS  INFO

Env Feature Database

Neutralizing Antibody Contacts & Features
Purpose: to provide HIV-1 Env coordinates of contacts and other sites associated with neutralizing antibodies. Some of these data

are also summarized in a spreadsheet (.xlsx). For details, see Help.
New! Download database

Found 14 record(s).

Env
Antibody Experimental
Fn:ll:um Title P Site type e MAb name
Mu:fa-tinn A el 2B 4 Y . Neutralization
Details 4 affects multiple ORourke2010 neutralization At
neutralization ORourke2012 Y
CHO1 CHO2
PGY-like CHO03 CHO4
Details | 16 Sl V2-apex | McLellan2011 | contacts PG16 PGY
| PGT141 PGT145
Mutation Doria- CHO1 CHO2
s affects PG9- Ty + Neutralization CHO3 CHO4
Details | 17 like Ab V2-apex “F’ivc:er;}afg; 2 neutralization assay PG16PGY
sensitivity SERSTRR | PGT141 PGT145
’ PG signature ‘ : Computational
Details = 41 predictions V2-apex | West2013 signature prodiction PG9
’ PG residue i Chuang2013 ‘ .
Details ‘ 62 prediction V2-apex Chuana2014 signature PG9
PGY-like
antibodies 1 o,
2 Doria- ¢ Neutralization CHO1 PG168 PG9
Details | 75 ::;qmre N160 V2-apex Rose2016 neutralization asedy PGT145
| neutralization |
Details =~ 96 PG9 escape V2-apex | Andrabi2015 | resistance PG
| mutations |
Mutation
affects e CHO1 PG9
Details = 129 neutralization | V2-apex | Cale2017 neutralization | heuraizaton | pgrias
by V1V2 Y VRC38.01
glycan mAbs |
i
. el . » cro1 croa
Details | 162 multiple deTaeye2019 binding Binding assay PG16 PG9
V1v2 affects
i PGT121
binding |
Disulfide bond CHO1 CHO3
introduced in Nindin PG16 PG9
Details = 163 V1V2 affects V2-apex | deTaeye2019 nautra?llzaticn Binding assay PGDM1400
binding and PGT145
neutralization | | VRC26.09
17b 2158 2F5
412d 447-52D
48d 4E10 687-D
b13 CH103 F105
Mutations at F425 B4e8 PG16
3 the trimer apex : ; Neutralization PG9 PGT121
Datals ( 165 that affect milfipls; | Buzz03018 TeseRnee assay PGT122 PGT123
sensitivity PGT125 PGT126
PGT128 PGT130
PGT135 VRC24
VRC26.08
| VRC38.01
ASD Oimem ek inm

FROM Epitope Search
TO Pathogen Attributes

HIV protein maps
HIV Genome Browser
HIV sites of interest

FROM Epitope Search
TO Host Attributes

Ab Contacts/Features
Ab Neutralization

HOST-PATHOGEN
INTERACTION

Vaccine Design

1% Los Alamos
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https://hiv.lanl.qgov/

We are happy to help with research questions on
the use of our tools and database.

We appreciate ideas for further tool development!

Contact us:

Immuno@lIanl.gov or seg-info@Ianl.gov

1% Los Alamos
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HIV sequence database

DATABASES SEARCH ALIGNMENTS TOOLS PUBLICATIONS  INFO i Search
Search DB

HIV Sequence Database

Programs and Tools Informati

Search Interface retrieves HIV and SIV sequences, which can then
be aligned and used to build trees

HIV Sequence Compendium print or order our annual publication

Tutorials and other information unpublished web-based content
Geography Search Interface retrieves HIV sequences based on
geographical distribution Links to other HIV/AIDS tools and information

Genome Browser uses jBrowse to display diverse data about the About this website
HIV-1 genome and proteome

. . . . . FA L infi tion about thi bsity
Tools for working with sequences lists all our online tools, organized FAQ general information about this websfte

by function How to Cite this Database

Alignments Editorial Board

HIV Premade Alignments includes Consensus and Ancestral
Sequences, Subtype Reference Alignments, and Complete
Alignments

NEWS: Archived News » '

HIV Molecular Immunology 2020
HIV Molecular Immunology 2020 is now available online. The PDF version is hypertext enabled and features
clickable table-of-contents, indexes, references and links to external web sites. 27 January 2022

2020 Alignments

The 2020 Web, Filtered Web, Super Filtered Web, and Consensus Alignments are now available online. The
curated web alignments contain a full range of sequences available through the end of 2020. New consensus
sequences are available, described by Linchangco et al. 2022. 24 January 2022

last modified: Tue Sep 7 15:54 2021

Questions or comments? Contact us at seq-info@lanl.gov.

Operated by Triad National Security, LLC for the U.S. Department of Energy’s National Nuclear Security Administration
© Copyright Triad National Security, LLC. All Rights Reserved | Disclaimer/Privacy

DEPT OF HEALTH & HUM
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NATIONAL LABORATORY HATIONAL INSTITUTES OF HEALTH

Multiple
paths to
most tools
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DATABASES ALIGNMENTS  TOOLS
N

HIV sequence database

PUBLICATIONS

HIV Database Tools

M Tools specific for HIV/SIV
M General use tools with some HIV/SIV-specific features
M General use tools

Analysis and Quality Control

M Entropy quantifies pesitional variation in an alignment using
Shannon Entropy

W Gensig identifies genetic signatures. It can work on any
phenotype file given in conjunction with a codon-aligned
nucleotidealignment of a protein coding region

M Glycan Shield Mapping shows mapping absent hole-causing
potential N-linked glycosylation sites (PMNGS) on predicted glycan
shields for an ENV sequence

W HIV BLAST finds sequences similar to yours in the HIV database

W Hypermut detects hypermutation

W jpHMM at GOBICS detects subtype recombination in HIV-1; hosted
at GOBICS as a collaboration between the Department of
Bioinformatics, University of Gdttingen and the Los Alamos HIV
Sequence Database

W N-Glycosite finds potential N-linked glycosylation sites

W PCOORD multidimensional analysis of sequence variation

W Quality Control runs several tools for quick troubleshooting of
HIV-1 sequences; optional step prepares sequence submission for
GenBank

W RAPR (Recombinant Analysis PRogram) uses the Wald-Wolfowitz
Runs Test to check for recombination in every triplet in the
alignment.

M RIP (Recombinant Identification Program) detects HIV-1 subtypes
and recombination

W SHAP calculates synonymols/ non-synonymous substitution rates

W 5UDI Subtyping plots the distance of your sequence to established
subtypes

W Variable Region Characteristics summarizes features of peptides
from a protein alignment, reporting peptide characteristics such as
length and M-linked glycosylation sites; particularly useful for
characterizing variable regions of Env

W VESPA (Viral Epidemiology Signature Pattern Analysis) detects
residues with different frequencies in two sequence sets

Alignment and sequence manipulation

W Align Multi-tool manipulates sequence alignments, including
sorting, pruning, and renaming

W Alignment Slicer cuts vertical slices from sequence alignments

W Analyze Align shows weblogos, calculates frequency by position,
and finds variants in an alignment

W Codon Alighment takes a nucleotide alighment and returns a
codon alignment and translation

W Consensus Maker computes a customizable consensus

M ElimDupes compares the sequences within an alignment and
eliminates any duplicates

W Gap 5trip/Squeeze removes columns with more than a given % of
gaps

Phylogenetics
W AnnotateTree creates a colored and weighted phylogenetic tree

M Branchlength calculates branch lengths between internal and end
nodes; now included in the TreeRate tool

W FindModel finds which evolutionary model best fits your
sequences

W |Q-TREE is a fast and effective stochastic algorithm for finding
Maximum Likelihood trees, including site-specific rates of evolution
at each alignment position

W PhyloPlace reports phylogenetic relatedness of an HIV-1 sequence
with reference sequences

W PhyML generates much better trees than our simple TreeMaker
tool

W Poisson-Fitter estimates time since MRCA and star-phylogeny. For
use with acute (low diversity) samples

W Rainbow Tree Color code phylogenetic tree branches according to
labels in the sequence names

W TreeMaker generates a Neighbor Joining phylogenetic tree

W TreeRate finds the phylogenetic root of a tree and calculates
branch lengths and evolutionary rate

Immunology

W CATNAP (Compile, Analyze, Tally MAb Panels) provides meta-
analysis of published neutralization panel data

B CombiNAber predicts and analyzes combination antibody
neutralization scores using IC5g and/or ICgq for individual antibodies

W ELF (Epitope Location Finder) identifies known and potential
epitopes within peptides

M Epigraph Tool Suite uses input of diverse sequences to generate
Epigraph sequences for use in vaccine or reagent design

W Epilign (Quickalign) aligns a protein sequence (e.g., epitope) to
the appropriate protein alignment

W Heatmap displays a table of numbers by using colors to represent
the numerical values

M Hepitope identifies potential epitopes based on HLA frequencies

W Neutralization Index computes a tier-like score for sera (using
D50 titers) or antibodies {using IC50 titers)

W Mosaic Vaccine Tool Suite designs and assesses polyvalent protein
sequences for T-cell vaccines

W Motif 5can finds HLA anchor motifs in protein sequences for
specified HLA serotypes, genotypes or supertypes

W PeptGen generates overlapping peptides from a protein sequence
Database search interfaces

W Advanced Search creates a custom search interface

W Antibodies search for HIV antibodies by protein, immunogen, AB
type, isotype, author, keywords

HIV Tools:
>80% are
NOT
HIV-specific

1% Los Alamos
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DATABASES SEARCH

Purpose: to provide HIV-1 Env coordinates of contacts and other sites associated with neutralizing antibodies. Some of these data
are also summarized in a spreadsheet (.xlsx). For details, see Help.
New! Download database

MAb name @

Antibody class @

Env AA positiorl@

Text search
on Title and
Annotation

ALIGNMENTS

PUBLICATIONS INFO

Env Feature Database

Neutralizing Antibody Contacts & Features

0.5y
10-1074
10-1074V
10-996
10E8
12A12
12A21
16A

16B
179NCT5
17b
1B2530
2158

22A

27A

27B

27C

27D

2F5
2G12

CD4BS

CD4i

cluster A

glycan

gp120/gp41 interface
gp41 fusion domain
MPER

multiple

silent face

VZ-apex

V3-glycan

315,323

eference @

Site type @

Experimental
method

Env Feature ID @

Feature and
Contacts
Database

Alam2017
Andrabi2015
' ingh2013
Barnes2018
Bhiman2015
Blattner2014
Bonsignori2016
Bricault2019
Brunel2006
Cale2017
Caskey2015
Chuang2013
Chuang2014
Chuang2019
Coetzer2006
deTaeye2015
deTaeye2019
Ding2015
Dingens2017
Dingens2018

ADCC
binding
contacts

Env feature
immunotherapy
neutralization
resistance
signature

Alanine scanning
Binding assay
Computational prediction
Cryo-EM

5 S S

Download all contact

sites (and other

features) in a single

spreadsheet

Select “contacts” to

get discontinuous
antibody contacts

Almost all features

are based on

experimental data;

G 31y cCOMputational

predictions are

clearly delineated as

such

<

Los Alamos
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Env Feature ID

View Neutralizing Antibody Contacts & Features

Title  WVRCO1 contacts
Antibody class CD4BS
Reference  Wu2011 Zhou2010
Site type  contacts
Experimental .
Pe method Links to VRCO01
e information and
MAb name VRCO1 (Immuno DE, CATNAP) IC50 data
Env HXB2 Entropy (0-3 .
poOSs. Foalure AA Group M | Subtype B | Subtype C An on
0433 0.421 0.511
a7 gp120 K VRCO1 contact
See Logo %
123 | gpl20 T EEDE | ol | Gl VRCO1 contact
See Logo
128 | gpl20 5 0.188 | 0339 | 0.088 VRCO1 contact
See Logo
129 | gp120 L 0.048 [ JROSES YRCO1 contact
See Logo
276 | gp120, Loop D N 0120 | 0064 | 0.169 VRCO1 contact
See Logo
278 | gp120, Loop D T 0.657 | 0.715 | 0.481 VRCO1 contact
See Logo
279 | gp120, Loop D D 0.860 | 0.850 | 006 WRCO1 contact
See Logo
280 | gp120, Loop D N il | i | i VRCO1 contact
See Logo
281 gp120, Loop D A 1.081 | 0814 | 1.357 VRCO01 contact
See Logo
0.260 0.337 0.297
282 gp120, Loop D K | | VRCO01 contact
See Logo
0.992 1.091 0.474
283 gp120, Loop D T | | VRCO1 contact
See Logo
. 0574 | 0.489 | 0.619
365 gp120, CD4 binding loop S See Logo VRCO01 contact
- 0.034 | 0.012 | 0.028
366 gp120, CD4 binding loop G Bee Logn VRCO1 contact

Logo showing variability
at this Env position

<

Los Alamos
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AnalyzeAlign

Purpose: Show weblogos, calculate frequency by position, and find variants in an alignment. Explanation. S e q u e I l C e A I I g I l l I I e I l t
Input -
Alignment - @) pagte or upload alignment @) l \ I l a. I yS I S I O O I

[5ample Input]

Choose File | HCV_ALL 2... PRO.fa

(O Use LANL database alignment

Provide an alignment

?;:)genment @ Filtered web O Web (U subtype reference () Compendium represe ntlng the
Organism @ Hiv-1/SIVepz~ (HIV-2/SIVsmm () Other SIV . - .
_ variability of the organism
Regon :
subtypes @ AL O Major subtypes (AB C D F G CRFO1 CRF02) (e.g., HCV E2 protein
Sequence type () nycleotide @ amino acid al |g nme nt)

Positions/range to analyze |11_22
Total positions < 200!

Range numbers refer to @alfgnment columns, including gaps O residues of 15 sequence O residues of H

Group the sequences @ Report results for all sequences as a single group
() Report separate results for subsets of sequences (email results)

Choose the positions to

@® the characters in field[1 | of names detimited by |. | analyze; possibly the
O first Echaracter[s] in names |0CatI0n Of yOUI' faVOI"I'[e

O paste or upload grouped sequence names (example) e pltope(s) .

Group sequences by:

Choose File | No file chosen

CO1am using a LANL alignment; group sequences by subtypes (the first field)

M Logo options

B Other options

Gap option Delete gaps and shift alignment to C-terminus
Oyes ®no  (for amino acid sequences only, useful for T-cell epitopes)
Frequency calculation Cut-off for calculating frequency by position % C h ooseam aster
Master sequence for ﬁ"d ) consensus of alignment ) consensus of seq group i
variants © ® 1+t seq of alignment ) 1 seq of seq group — Seq uence as the baS|S
O user-specified | Raw sequence; same length as range analyzed. | .
of comparison
Output

Email results [

Downloadable logo files [Jppr [Igps [IsvG

Combine logos for subsets Concatenate PDF or EP5 logos as a x|[1 |matrix (row x column) —~
o @ pase “,’Q

Orientation: ® Portrait Landscape
Include logo of removed symbaols, if option to remove symbols selected: NATIONAL LABORATORY

[Submit [ Reset



a AnalyzeAlign example output

probability

A sequence logo showing

"o the variability in the
Download: PNG .
alignment.
Frequency by position
See full raw counts cutoff: 95%
Percentage and raw Non-gap/total Gap/total
count of non-gap (percentage) (percentage)

11 K: 92.08% (721) Q: 4.98% (39) other: 2.94% (23) 783/783 (100.00%) 0/783 (0.00%)
12 T: 98.72% (773) other: 1.28% (10) 783/783 (100.00%) 0/783 (0.00%) H H
13 K: 98.08% (768) other: 1.92% (15) 783/783 (100.00%) _ 0/783 (0.00%) A list of all variants
14 R: 99.62% (780) other: 0.38% (3) 783/783 (100.00%) 0/783 (0.00%) .
15 N: 99.62% (760)_other: 0.38% (3) 783/753 (100.00%)___0/783 (0.00%) present, relative to the
16 T: 98.98% (775) 1: 1.02% (8) 783/783 (100.00%) 0/783 (0.00%)
17 N:91.44% (716) I: 3.32% (26) Y: 1.15% (9) other: 4.09% (32) 783/783 (100.00%) 04783 (0.00%) Selected master
18 R: 99.49% (779) other: 0.51% (4) 783/783 (100.00%) 0/783 (0.00%)
19 R: 99.87% (782) H: 0.13% (1) 783/783 (100.00%) 0/783 (0.00%) Seq uence .
20 P: 99.87% (782) R: 0.13% (1) 783/783 (100.00%) 0/783 (0.00%)
ral Q: 89.14% (698) M: 8.43% (66) other: 2.43% (19) 783/783 (100.00%) 0/783 (0.00%)
22 D: 97.32% (762) N: 2.68% (21) 783/783 (100.00%) 0/783 (0.00%)

Sequence variants

A1l
A histogram of the
e 5T number of positions with
mutations, relative to the
master sequence.
Mo, of nutations
S An alignment of all

B 585 74.71
<54

variants, relative to the
master sequence chosen
(including frequency of
each).
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Vaccine Design Tools i -
HIV epitopes are densely packed e see
at the population level e NPT

e Vaccinating a diverse population e e
with individual epitopes Is ) o778
infeasible eI e

e Escape forms for one HLA are
frequently sensitive for a different e A
HLA - i

e |t may not be necessary to e R - St
predict epitopes — but only to i e
deliver them e i

e Optimized immunogen cocktails i L
could deliver most epitopes likely At ||| | {1 ]
to be present in infecting virus g" arcmn || i

TNNPPIPVGEIYKRWIILGLNKIVRMYSPTSILDIRQGPKEPFRDYVDRF

260 270 280 290 300



Vaccine Design Tools: Mosaic/Epigraph

synthetic
vaccine cocktail

natural =——— published algorithms \ e
protein generate "generic"
———— intact proteins with
sequences common k-mers | e ——
—_— Full length,
High coverage,

no unnatural content

Design Tools

Generate candidate vaccine protein cocktails that optimize coverage of potential T-cell
epitopes based on frequencies in sets of natural pathogen sequences

Mosaic Vaccine Desigher — genetic algorithm (Fischer et al. 2007)

Epigraph — graph-theory approach (Theller et al. 2016)

Evaluation tools

pan S-mBT COVErngE

Epitope Coverage Assessment (EPICOVER)
IIII Alignment-independent “k-mer” coverage by vaccines or peptides.

Positional Epitope Coverage Assessment (POSICOVER)
Alignment-based coverage by vaccines or peptides. 1% Los Alamos

NATIONAL LABORATORY




Mosailc Vaccine
Designer

Method: genetic algorithm

Target set: natural protein sequences from
a diverse pathogen population

Cocktail size: how many mosaic protein
sequences to generate

Epitope length: default is 9 amino-acids

HIV sequence database

DATABASES SEARCH ALIGHMENTS ~ TOOLS PUBLICATIONS  GUIDES [ [ search site |

Mosaic Vaccine Designer

Purpose: The Mosalc Vaccine Designer will generate candidate vaccine protein cocktails that optimize the coverage, by a small set of mosaic
proteins that could be included in a vaccing cocktail, of potential T-cell epitopes in a large diverse set of proteins, The resulting 'mosaic’
proteins in the propased vaccine cocktatl resemble real proteing from the input set of natural viral protaird (the ‘traintng set), but are
assembled from fragments of the natural protedns using a genetic algorithm (a computational optimization method). This method was first
applied to HIV, but 1 readily generalized and could be applied to ather variable pathogens.

Functions:!

* ‘Create mosalc sequence cockuail runs the genetic algorithm to generate a cockuail of synthetic sequences with near-optimal coverage
® Pick the best natural sequences’ selects unmodified natural sequences from the training set in order of coverage
® Lep the coverage distribution of natural sequences’ shows the coverages of a randamly selected set of natural sequence cocktails

Usage: Paste your protein sequences in the bax below, or upload a file containing sequences. Most comman sequence formats are accepted.
As soon as your job is completed, a link to your results will be sent to your email address which yau provided. To manage mare detailed
parameters, ga to the Advanced Input. (Your job may take several hours or even days, according to your input.)

Related Programs:

® Epitope Coverage Assessment Tool-Epicover
® Positional Epitope Coverage Assessment Tool-Postcover

Reference: Folyvalent vaccine design article | Pubmed version

Input

Al.CM. .a

Paste set of protein sequences

MGGEWS K S S IVGWPEVRRRIOO TP ARRCYGAVSODLEXHCGATITSSNINEE ;
Sample Input |A1.KE.99b
MG IR

i :======§ NN

Or upload protein sequence file { Browse.. )

Options { Basic ) ( Advancad )

Function (@) Create mosaic sequence cocktall
~
'/ Plck the best natural sequences

'/ Gee the caverage distribution of natural sequences

Cocktail Size (1-10) [4

Epitope Length (B-12) 9
Rare Threshold 3

Paste fixed sequences

Or upload fixed seguence file { Browse... )

o '

[~ Run-) [ Reser )




EPIGRAPH

HIV sequence database

DATABASES SEARCH PUBLICATIONS GUIDES Search Site

Epigraph
i Coverage : b Evaluation:

_ _ NN o, osbwonor  Bcudere e Dot i o

Method: evaluation of acyclic graph Baliation @  coences @  TFC T Epitopes® vacane® 0 @
Input
Target set: natural protein sequences for Potensequences |
the pathogen population
.Choose File ' no file selected -

Cocktail size: how many mosaic proteins ..

i n th eo utp ut set. Algorithm @ Unaligned sequence algorithm (Gaps will be removed before calculation if seqs are aligned)

Aligned sequence algorithm (Seqs must be the same length. If not, automatically "padded”) (&)

Epitope length g B

Epitope length: default is 9 amino-acids.

# of seqs in vaccine pool 5 B

Email results

b SSNMNNAD
Advantages over Mosaic ok €
: : _ _ JVTSSNMNNAD..
Essentially optimal (fractionally better Zosl e,
Coverage) g_ \/\‘.\ Lssmnnane Y NADCYWL SVWLRAQEE N
. . %D.Z “,‘-“"I \I\'\ SoNMNNAS: NNADSVWE\lF}ADSVWLéQADSVWLRAQ stxy{QAog'\ \ "
Much faster: allows iteration and g R L O i A
comparison of multiple input sets and o1 1 7\ NN 74 |
alternate designs == -, AN

44 46 48 50 52 54

1% Los Alamos
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Vaccine Design Tools: Mosaic/Epigraph

Mosaic/Epigraph vaccine designs have been applied to many pathogens

Influenza Kingstad-Bakke et al Vaccine, 2019 37:5051, PMID: 31300285; Florik et al,
PLoS One, 2017 Aug 3;12(8):e0181738; Kamlangdee et al, J Virol. 2016 Jul
11;90(15):6771-6783 and J Virol. 2014 Nov;88(22):13300-9, PMID:25210173

Dengue Hou et al Front Immunol. 2019 Jun 20;10:1429, PMID: 31281322
Rabies Stading et al, Plos Negl Trop Dis, 2017, PMID: 28976983

Pan-filoviruses Theiler et al, Sci Rep. 2016, PMID: 27703185, Rahim et al, PLoS Pathog.
2019 Feb 28;15(2):e1007564 PMID: 30817809

Chlamydia trachomatis Badamchi-Zadeh et al, Front Immunol, 2016, PMID: 27159987

Porcine Reproductive and Respiratory Syndrome Virus (PRRSV) Cui ef o/, PLoS One.
2019 Jan 31;14(1), PMID: 30794703

Dengue Fever Hou ef o/, Front Immunol. 2019 Jun 20;10:1429, PMID: 31281322
Hepatitis B Bruening E, Douglas J, Yusim K, et al., being experimentally tested
Hepatitis C Yusim et al., Clin Vaccine Immunol, 2013, PMID: 23221002

Lassa Virus Alex Bukreyev, https://apps.dtic.mil/sti/citations/AD1116972

HIV Chen et al. J Virol. 2022 96(7):e0216121, PMID: 35297660; Barouch et al. 2018
392(10143):232-243, PMID: 30047376

1% Los Alamos
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https://apps.dtic.mil/sti/citations/AD1116972

CATNAP (Compile, Analyze and Tally NAb Panels)

What is CATNAP, really?
o A database of HIV antibody neutralization (IC50/80) data.
e Atool to analyze numerical data in association with variable
sequences from any protein.

(Coming soon: a database of SARS-CoV-2 neutralization data)

1% Los Alamos

AAAAAAAAAAAAAAAAAA

https://www.hiv.lanl.gov/components/sequence/HIV/neutralization/index.html



https://www.hiv.lanl.gov/components/sequence/HIV/neutralization/index.html

DATABASES SEARCH

ALIGNMENTS TOOLS PUBLICATIONS GUIDES

http-//hiv_lanl. gov/catnap
CATNAP

Compile, Analyze and Tally NAb Panels

The CATHAP family of tools has been designed to facilitate the analysis of neutralizing antibodies (MAbs) through the
identification of potential genetic signatures resulting from a MAb’s interaction with a protein. While interactions between NAbs
and HIV-1 Env are the emphasis, the Custom Input version can accomodate other types of data, including other proteins and
organisms.

CATNAP

Purpose: Analyze our database of HIV-1 ICsg and ICsg neutralization data from publicly-available sources, in conjunction with HIV-1
Envelope sequences. Access our extensive databases of information about neutralizing antibodies and viruses used in published
neutralization studies. alignments of Env sequences for these viruses are also provided.

Help: CATNAP Help.

CATNAP: Custom Input

Purpose: Find potential genetic signatures based on your own numerical data in association with protein sequences. In addition to
neutralization data, this tool is flexible enough to accomodate almost any kind of data in conjunction with almost any protein
sequence.

Help: Custom CATHAP Help,

CATNAP: Hybrid

Purpose: Compare and analyze your HIV-1 ICsy and ICep neutralization data with published data. This tool will display your data
side-by-side with data from our database of published HIV-1 neutralization data.

Help: Hybrid CATHNAP Help.

Download and analyze
built-in HIV antibody
IC50/80 data

Analysis of your data for
any organism: numerical
data linked to aligned
sequences

Analysis of built-in
IC50/80 data together with
your own HIV antibody
IC50/80 data

1% Los Alamos
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|CUSTOM CATNAP |

CATNAP: Custom Input

More virus info in HIV Seq DB

®<0.01275(Q,) ®=0.321(Q;) <1.03175(Q;) #=1.03175 OUndetected: UD

(A value securring many times in the data set and ranging mere than two color groups will take the
most intense color which the value can be.)

Virus name Tier AA sty 57 ADG-2 Brii-196 Brii-198 CAB-
Omicron BA.1.1_EPI ISL 10000001 N (+)  0.534 ZEEI DTS up 601
Omicron BA.1_EPT_ISL 10000028 N(+)  0.3a7 o181 2.3 0078 [
Omiecron BA.2.12.1 EPI ISL 10783322 N up up I un 0.02
Omicron BA.2_ L452M EPI_ISL 10696425 N uD uD 0.907 uD 0.03
Omieron BA.2 LAS2R EPI ISL 10242829 N ub up EREISI up 0.04
Omicron BA.2_ EPI_ISL_10000005 N uD uD IEEE 0. 782 0.03
Omieron BA.4 EPI ISL 11207535 N ub up 0.978 up 0.02
Spike IC50 values
sequence UD=undetected
names
4
Geometric mean of detected 0.43046 0.23107  |1.69815 0.24697 .02
Geometric mean of detected & undetected* | SESOBSHNINNNIN E7HEST7NNNIIN PXCoETSINININ 725505 0202
% detected (detected/total) 23% (2/7) 29% (2/7) 100% (7/7) 29% (2/7) 100%

SARS-COV-2 data from Wang et al.

Nature 2022 Aug;608(7923):603-608

Rseq
MFVFLVLLPLVSS QCUILTTRTQLPPLYTNSFTRGWYPDK?FRS SVLH

-------- 10------H-20 30-- 40 -5

MFVFLVLLELVSS QCVILTTRTQLPP&YTNSFTRGWYPDRVFRS SVLH
MFVFLVLLPLVSS QCVILTTRTQLPP.&YTNSFTRGVYYPDKV’FRS SVLH
MFVFLVLLELVSS QCVIL ITRTQ=-==SYTNSFTRGVYYPDEVFRSSVLH
MFVFLVLLPLVSS QCVIL ITRTQ===SYTNSFTRGVYYPDEVFRSESVLH
MFVFLVLLPLVSS QCVIL ITRTQ---SYTNSFTRGVYYPDEVFRSSVLH
MFVFLVLLPLVSS QC‘VIL ITRTQ===SYTNSFTRGVYYPDEVFRSSVLH
MFVFLVLLPLVSS QCVIL ITRTQ---SYTNSFTRGVYYPDEVFRSSVLH

Spike sequence
alignment; red N’s
have predicted
glycosylation

* Values are considered as undetected, if (ICsggg)=cutoff or =100, (IDspsgp)<cutoff or <20. For the purpose of calculating means, each undetected sets to 100(ICspygp) or 20(1D50,50).

# of antibodies or mixtures found: 21
# of viruses found: 7

neutralization data

include Evirus info [slice of alignment from position analysis

Position analysis @

Analysis at position 17 for Ab 5-7

Amino Acid Counts

e, | 0S1110N @Nalysis of antibody 5-7 at position 17

of the alignment...

# for # for Fisher test

AA | Count | jotected | undetected p-value | Odds ratio®
N 7 2 5 1 0
Total | 7 2 5

N-linked Glycosylation Motif Counts
# for # for Fisher test

NxST | Count | o tected | undetected p-value | 0dds ratio®
g+ 2 2 0 0.04762 Inf
g- 5 0 5 0.04762 0
- 0 0 0 1 0
Total | 7 2 5

...Shows a statistical difference in
neutralization between glycosylated
and non-glycosylated N.

-
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COVID-19 Viral Genome Analysis Pipeline
Enabled by data from (¢ Ezl! | l’

http://cov.lanl.gov

Home Variants Resources Tools search site Search

This website provides analyses and tools for exploring accruing mutations in hCoV-19 (SARS-CoV-2) geographically and over time,
with an emphasis on the Spike protein, using data from GISAID.

The SARS-CoV-2 sequence data used for these analyses was updated from GISAID on Sep 22, 2022.

With the ever growing database of sequences in GISAID, sometimes the web connection times out before the analysis is complete.
If you hawve this problem, please check "email results” and an email with a link will be sent to you when the job is complete.

News

Oct 3, 2022
We have released a new update to our listings of SARS-CoV-2 Spike Variants.

Aug 15, 2022
We have released a new update to our listings of SARS-CoV-2 Spike Variants.

See more

Global: 2543178 sequences

B Omicron_BA.2.75/BL
Omicron_BF.5
B Omicron_B4.5/BE/BF/BK
B Omicron_BA.4.6
Omicron_BA.4
Omicron_BA.2.12.1/BG
B Omicron_BA.2/BH/B]
Omicron_BA.L1.1/BC
m Omicron_BA.1/8D
- Delta
N Iota
Epsilan
E Gamma
My
Beta
N Lambda
Alpha
614G

' 3 T s ' 3
R e R R i %@ Los Alamos
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http://cov.lanl.gov

Resources

AnalyzeA

COVID-19 Viral Genome Analysis Pipeline

Enabled by data from (€ Hl” l’

Tools

lign

Purpose: Show weblogos, calculate frequency by position, and find variants in an alignment. Explanation.

Input

Alignment

Positions/range to analyze Total positions < 30, numbers must refer to residues of NC 045512

sample Input:
ACE2 receptors]

Sequence filter
Collection date
Host [

Pango lineage designation
in GISAID

O

Geographic region O

B Logo options
@ Other options
Output

Downloadable logo files

Combine logos for separate
results into a page

Emiail results

search site

[e.g., 1, 12-20, 450-end

Positions are coordinates of () DNA ®) Protein sequence

[07/19/2022 13|-[10/17/2022

=]

Human

Arctictis binturong (Bearcat)
Canis lupus familiaris (Dog)
Chaetophractus villosus (Big hairy arma

Aonyx cinereus (Asian small-clawed otter)

dillo)

Alpha (B.1.1.7 and Q.*)
Beta (B.1.351)

Gamma (P.1%)

Delta (B.1.617.2 and AY.*)
Omicron (B.1.1.529 + BA.*)
BA.1*+BD.*
BA.1.1*+BCA*

BA.2* + BH.* + BJ.*
BA.2.121 + BG.*

BA.2.75 + BL."
Continent Sub-country
Africa Afghanistan_Kabul
Asia Afghanistan_Kabul_Kabul
Europe Afghanistan_Kandahar
Morth America Afghanistan_Kandahar_Kandahar
Oceania Afghanistan_Nangarhar
South America Afghanistan_Nangarhar_Jalalabad
Country Albania_Bajram Curr
Afghanistan Albania_Korce
Albania Albania_Krum
Algeria Albania Krume

| _American Samoa |

O Report results for all selected geographic regions as a single group
® Report separate results for each selected geographic region

CJeor Clers Clsve

Concate

—mio

PDF or EPS

gos as a X1 matrix  (row x column)
Orientation: Portrait Landscape
Include logo of removed symbols, if option to remove symbols selected:

O

Search

Same tool as AnalyzeAlign, with

options specific to SARS-COV-2.

<

Los Alamos

NATIONAL LABORATORY



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:

seg-info@lanl.gov or immuno@Ilanl.qov

1% Los Alamos
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mailto:seq-info@lanl.gov
mailto:immune@lanl.gov?subject=
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