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Lessons learned from modernizing Dengue

prepare_sequences.smk

export.smk

download J
decompress J

v
filter J

\ 4
align J

construct_phylogeny.smk v
tree J
refine J

|

annotate_phylogeny.smk A 4
ancestral J

4
translate J

y \ /
traits J clades J

1

%
export J
final_strain_name ]

Aug 20, 2023

https://github.com/nextstrain/dengue

* Learned how to configure the ingest workflow

* Learned how to configure the phylogenetic workflow

* Learned how to create gene trees

* Learned some ways to generate a Nextclade dataset

Real-time tracking of dengue virus evolution

.. Built with nextstrain/dengue. Maintained by the Nextstrain team. Data updated 2024-08-15. Enabled by data from GenBank.

DDDDD

Jennifer Chang

Pipeline is organized according to the
GitHub: nextstrain/pathogen-repo-guide
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Lessons learned from modernizing Dengue

prepare_sequences.smk

https://github.com/nextstrain/dengue

download

decompress

* Learned how to configure the ingest workflow

filter

* Learned how to configure the phylogenetic workflow

| L " —" N —"

align

* Learned how to create gene trees

construct_phylogeny.smk

* Learned some ways to generate a Nextclade dataset

tree

—

oine * Realized too late that the dengue serotype and
| genotype system is not particularly clear and
annotate_phyldgeny.smk therefore it became very difficult to "validate the

[ S—

pacechel | accuracy of the dataset”
| wansiate | * Realized that working directly with one or more
vats | ciades | Subject-Matter-Experts (SMEs) could have flagged
these and other issues faster than I can read the
export.smi o ) dengue literature
:final_stre:in_name] Pipeline is organized according to the

GitHub: nextstrain/pathogen-repo-guide
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Lessons learned from modernizing Dengue
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Figure 1: The global dengue burden, 2014 (Guzman and Harris, The Lancet, 2015
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Modernizing the Lassa build

C 2% nextstrain.org/lassa/s:lassa/l x4 T @ B = O e :

¢ * Update the dataset

[ Jennifer Chang  [J BedfordLab [ Work [3J Personal [J Bills [J USDA [ Conferences [ Read 3% Confluence B VIDD Flex Pilot » 3 All Bookmarks
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About Lassa Virus

Biosafety Level 4 (BSL-4)
Causes severe disease with
high mortality rates
(15-20% in hospitalized
patients)

Spread by rats found in
parts of West Africa
although person-to-person
transmission can occur
No licensed vaccine
Treatment options limited
Stable as an aerosol,
remains infections for
several days outside host

Aug 20, 2023

Background

Lassa has two segments "L.” and ”S” from Chapter 16 of ” Molecular Virology of Human Pathogenic Viruses” by Wang-Shick

Ryu
(A)

Matrix protein (2)

Polymerse (L)

(B)

|

vRNA genome

Replication

vcRNA antigenome
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v
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List of potential SMEs

e Other suggested contacts?

E. Ervin, CDC/VSPB, 201%

LASSA FEVER DISTRIBUTION MAP

Countries reporting endemic disease and substantial outbreaks of Lassa Fever

Countries reporting few cases, periodic isolation of virus, or serologic evidence A A 240 480 960
of Lassa virus infection 1 ] |

Miles
Lassa Fever status unknown

https://www.cdc.qov/lassa-fever/about/index.html
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https://www.cdc.gov/lassa-fever/about/index.html
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Update the Lassa trees

Real-time tracking of Lassa virus evolution

Maintained by the Nextstrain team. Data updated|2024-08-02.|Enabled by data from GenBank.
Showing 1138 of 1138 genomes sampled between Dec 1968 and Aug 2024.

Phylogeny staging/lassa/s staging/lassa/| /120 ELECTED || RESET LAYOUT
Country A .

. Sierra Leone D Ghana "

. Guinea D Togo

. Liberia |1 Benin

[7] cated'ivoire [7] Nigeria

D Mali . Germany

1800

1700 1600 1500

* https://next.nextstrain.org/staging/lassa/l
Aug 20, 2023
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https://next.nextstrain.org/staging/lassa/l

Update the Lassa trees

Real-time tracking of Lassa virus evolution

Maintained by the Nextstrain team. Data updated|2024-08-02.|Enabled by data from GenBank.
Showing 1138 of 1138 genomes sampled between Dec 1968 and Aug 2024.

Phylogeny staging/lassa/s
Country A

. Sierra Leone Ghana

. Guinea Togo

[ Liberia Benin

D Cote d'lvoire Lj Nigeria

: Mali . Germany

1800 1900

Questions for the Subject Matter Experts (SMEs)

1. Are there any obvious issues with the trees?

Should we extract a smaller region than the L
and S segments?

Does Lassa have vaccine strains that need
annotation on the tree?

Are there recommended host categories for tree
annotation?

Can we link the L and S segment by methods
other than strain name?

* https://next.nextstrain.org/staging/lassa/l

Aug 20, 2023
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https://next.nextstrain.org/staging/lassa/l

Amino acid position 60 in the GPC

Daudu et al, preprint, biorxiv

c < ¢} 25 next.nextstrain.org/staging/lassa/s?c=gt-GPC_60&d=tree,entropy&gmax=3347&gmin=1872&p=full Q % T B B8 = N} o
LASV _AA Pos 60
W T [:‘ s 3O Jennifer Chang [ BedfordLab [ Work [J Personal [J Bills [J USDA [ Conferences [J Read : Confluence =' VIDD Flex Pilot » 3 All Bookmarks
N ® 2
s [ oos comer wan < Real-time tracking of Lassa virus evolution
.. Built with nextstrain/lassa. Maintained by Jennifer Chang and the Nextstrain team. Data updated 2024-08-16. Enabled by data from GenBank.
Dataset )
Showing 1136 of 1136 genomes sampled between Apr 1966 and Aug 2024.
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Our phylogenetic trees

"disrupt the functioning of all known anti-GPC antibodies (Robinson et al.. 2016)."



https://www.biorxiv.org/content/10.1101/2024.07.31.605963v1
https://www.nature.com/articles/ncomms11544
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A.A. pos. 60 in the GPC - fix codon alignment

~
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Selected 3 columns from 178 to 180 in 753 sequences. Selected 3 columns from 178 to 180 in 1,115 sequences.
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A.A. pos. 60 in the GPC - fix codon alignment
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1,115 sequences.
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I Cucstions

Real-time tracking of Lassa virus evolution
Maintained by the Nextstrain team. Data updatedEnabIed by data from GenBank.

Showing 1138 of 1138 genomes sampled between Dec 1968 and Aug 2024.

More details:

e Reference: based on

Phyl ; : 2
Cozn?se:‘y staging/lassa/s staging/lassa/I o lassa lgb (PlnneO'NIG'1969)
. Sierra Leone Ghana

Guinea Togo .
_ i o lassa s.gb (Nig08_04)
[] Cote d'lvoire Nigeria

Mali E Germany

Alignment: Augur align (mafft)

o masking of GC regions

Tree: built using IQTree (default params)

Refine: using TreeTime

B® secemed particularly interested in the criteria for
inclusion in the analysis

1800 1900 2000 2000 1900 1800 1700 1600

* https://next.nextstrain.org/staging/lassa/l
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https://next.nextstrain.org/staging/lassa/l
https://github.com/nextstrain/lassa/blob/main/phylogenetic/defaults/lassa_l.gb
https://github.com/nextstrain/lassa/blob/main/phylogenetic/defaults/lassa_s.gb
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| evels of commitment - external

* Option 1: Active Code Contributor

* Responsibilities:
* Participate actively in the GitHub repository
* Draft and submit GitHub issues, PRs, and
reviews
* Potential challenges:
* Adhering to or adjusting Nextstrain GitHub
contribution best-practices
* Support:

* I am available to guide and support people
through these challenges

* Option 2: Reviewer

* Responsibilities:
* Review live Lassa builds and provide feedback
* Optionally submit GitHub issues or emails to flag
any obvious errors
* Engagement:
* You will be emailed or pinged for reviews

* Option 3: SME Contributor

* Responsibilities:

* Regularly summarize recent Lassa virus research
papers in presentations to the code contributors

* Help brainstorm and suggest new features for
the public build

Aug 20, 2023

Jennifer Chang




N
Active Code Contributor

* Option 1: Active Contributor
* Responsibilities:
* Participate actively in the GitHub repository

* Draft and submit GitHub issues, PRs, and reviews

* Potential challenges:

* Adhering to or adjusting Nextstrain GitHub contribution best-practices

* Support:

* [am available to guide and support people through these challenges

e [ can puttogether some slides on:
o the pathogen repo guide
o github commit internal practices
e We can collaborative submit and go through the PR process

Aug 20, 2023 Jennifer Chang



]
Reviewer

* Option 2: Reviewer

* Responsibilities:

* Review live Lassa builds and provide feedback

* Optionally submit GitHub issues or emails to flag any obvious errors
* Engagement:

* You will be emailed or pinged for reviews

* [ will email out an update with the live build
 If possible, get response if the trees look acceptable or not within a week (or set email that
you are on vacation)

Aug 20, 2023 Jennifer Chang



SME Contributor

* Option 3: SME Contributor

* Responsibilities:
* Regularly summarize recent Lassa virus research papers in presentations to the code contributors

* Help brainstorm and suggest new features for the public build

* If you'd be willing to compile and share a powerpoint summarizing the literature
e Schedule a later meeting to go through the slides

Aug 20, 2023 Jennifer Chang
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Lessons learned from modernizing Dengue workflows

About Lassa Virus

Organizing meetings with Subject Matter Experts and feedback
Thinking about external contributions

Next steps

® (reating slides and onboarding for an Active Code Contributor

e Testrun with _ to contribute to the Lassa Repo

e Use slides and onboarding for -work with _

Aug 20, 2023 Jennifer Chang



Nextstrain GitHub Standards

Why adhere to a pathogen repo guide?




N
Nextstrain GitHub Practices

Consistency and Reproducibility

Nextstrain's focus on pathogen genomics requires a high degree of consistency in data analysis
workflows. By implementing best practices, particularly in Snakemake workflows, we ensure:

e Reproducible analysis across different datasets and pathogens
e Uniform coding standards that facilitate easier code review and maintenance

e Consistent file structures and naming conventions

Continuous Improvement and Adaptability

The field of pathogen genomics is rapidly evolving, and Nextstrain's best practice aims to
collaboratively adapt and maintain high quality by:

e Regular review and updates to best practices to incorporate new tools and methodologies

e Some flexibility to adapt workflows for different pathogens and analysis requirements

Aug 20, 2023 Jennifer Chang



N
Nextstrain GitHub Practices

Consistency and Reproducibility
To ensure consistency, try to make sure all pathogen repos adhere to the pathogen-repo-guide

e https://github.com/nextstrain/pathogen-repo-guide
e Mostly this means following the file structure

Continuous Improvement and Adaptability

A high degree of comments on PR

e Regular review and updates to best practices to incorporate new tools and methodologies
e Some flexibility to adapt workflows for different pathogens and analysis requirements

Aug 20, 2023 Jennifer Chang
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Steps for adding features

e C(reate a GitHub Issue
o this is where we discuss potential solutions
® C(reate a Fork or PR linked to the Issue

this is where we implement potential solutions

this often turns into a long dialogue on various aspects of the solution
can trigger the creation of other github issues/PRs

o isnot guaranteed to be merged in

e If approved, use GitHub rebase to clean up commits on PR
o this cleans up github commit history

O O O

o this helps incorporate changes that have already been in merged into the repository

e Pick merge or squash merge

o use a 'merge" commit if there are multiple changes that we want to preserve history
o use squash merge if there is one small or minor change

Aug 20, 2023 Jennifer Chang



HackMD to coordinate with Richard Daudu

EHackMD ¢ O ®© + ? Q LassaNotes ©® © 521 v 3} ¢ Share
“\ ~ B £z S H </> 93 = = = @ = =) = 0]
14|~ ## To Do To Do
15
16 **xGPC Treexx GPC Tree
17
18| % [x] **Richard** - Submit a Github Issue requesting a GCP & Richard - Submit a Github Issue requesting a GCP Tree
Tree L . . .
19 * 3 subunits, important to know the subunits for o 3 subunits, important to know the subunits for different functions
different functions o signal maturation of the gpc
20 * signal MatUration of the gpc https://github.com/nextstrain/lassa
21 https://github.com/nextstrain/lassa
22
23| x [x] **Richard*xx - Create a [fork]. @ Richard - Create a fork: Orereate-new-branch-add=gcp=tree
(https://github.com/JoiRichi/lassa): ~—6+—createnew branch—
—add—gep—tree—
24 Richard - Add reference GenBank for GCP to repo (perhaps in shared and
25 * [x] **Richardx* - Add reference GenBank for GCP to repo phylogenetic/defaults ) and submit a PR
(perhaps in “shared’ and ‘phylogenetic/defaults’) and submit
a PR
26 *x [x] *xJenniferx* - Get clarification on reference genbanks @ Jennifer - Get clarification on reference genbanks for different parts of the
for different parts of the build build
27 * L segment: “Pinneo-NIG-1969° [lassa 1l.gb]
(https://github.com/nextstrain/lassa/blob/main/phylogenetic/ o L segment: Pinneo-NIG-1969 lassa_l.gb
defaults/lassa_l.gb) i 1K - 4 GPC 62
28 * lineage 1, has a deletion around GPC 62 = lineage 1, has;a ddietion aroun
29 * might cause nextclade v3 to cut this region out of = might cause nextclade v3 to cut this region out of the regular
the regular sequences during L and S assignment sequences during L and S assignment
30 * manually fix the alignment (alignment parameters) ) ) )
31 * S segment: 'Nig08_04' [lassa s.gb] = manually fix the alignment (alignment parameters)
(https://github.com/nextstrain/lassa/blob/main/phylogenetic/ o
defaults/lassa_s.gb) o S segment: Nig@8_04 lassa_s.gb
32 * GCP region: "Josiah’ strain [gly ref LASV.gb]. o GCP region: Josiah strain gly_ref_LASV.gb
(https ; //g1t.hUb «com/JoiR1ch1/LASV_phylogenetics_pipeline/blo Jennifer - Got clarification to official move to Josiah' strain for reference
b/main/config/gly_ref_LASV.gb) ) ) )
33 * [x] **Jennifer*x - Got clarification to official move and PR merged with https://github.com/nextstrain/lassa/pull/23
to 'Josiah' strain for reference and PR merged with
https://github.com/nextstrain/lassa/pull/23 . , = [J Add nextclade v3 rules to pull out GCP in ingest (to follow segment pattern)
24 + T 1 AAA nav+~lada w2 viilace +Aa niill And D S ‘Aaneaac+’ [+~ —
Line 18, Columns 25 — 74 Lines Q [ Spaces:4 Breaks SUBLIME /% Length: 5386 or justify adding it in phylogenetic

Jennifer Chang



https://hackmd.io/UoqUx7H1SV-THBymt_p3ZA?view

-
HackMD to coordinate with Richard Daudu

Submit a GitHub Issue Submit a GitHub PR

O nextstrain | lassa Q Type (/] to search O nextstrain / lassa Q Type (/] to search

ode () Issues 9 19 Pullrequests 2 3 Zenhub ) Discussions () Actions [ Projects [0 Wiki @ Security |~ Insi [ode (© lIssues 9 17 Pullrequests 2 3 Zenhub () Discussions (® Actions [ Projects [ Wiki @ Security |~ Insig

Request to add a GPC Phylogenetic Tree #20 Adds required GPC references #21

JoiRichi opened this issue 2 weeks ago - 5 comments IRVl j23414 merged 1 commit into nextstrain:main from JoiRichi:main (B2 weeks ago
) Conversation 3 -o- Commits 1 [} Checks 3 Files changed 2
“ JoiRichi commented 2 weeks ago Contributor =~ ***
“ JoiRichi commented 2 weeks ago - edited by j23414 ~ Contributor = ***
Context

Description of proposed changes
The glycoprotein complex (GPC) is the only surface protein of the Lassa virus (LASV) and plays a crucial role in mediating
entry into host cells. It is also a primary target for neutralizing antibodies and vaccine design efforts. Meanwhile, different For creating GPC trees, this PR adds the required GPC reference files.
lineages of LASV circulates in non-overlapping regions in West Africa and have differences in their GPC (Daodu et al. 2024).

Understanding the phylogenetic relationships of GPC sequences can provide insights into the virus evolution, mechanisms of

Related issue(s
immune escape, and guide therapeutic development and distribution. ( )

« Related to: () Request to add a GPC Phylogenetic Tree #20

While segment-based trees (S and L) provide valuable information, a GPC-specific tree would complement these by offering
a more detailed view of the evolutionary dynamics of the glycoprotein. This can be particularly useful in understanding the

genetic diversity and evolutionary pressures acting on the GPC, which may not be fully captured by segment-based Checklist
analyses.

(J Checks pass
In addition, a few recent papers have reported recombination within the virus segments, which may lead to inaccurate tree

topologies when investigating gene specific questions (He et al. 2024; Wang et al. 2024). ©

Descnptlon -o- “ added required GPC references X fafe2f2

Currently, the Nextstrain build for LASV generates phylogenetic trees by segment (S or L). Is it possible to add generation of
a phylogenetic tree based on the GPC of the Lassa virus?

Plyios Vi ;ﬂ j23414 changed the title addedrequired-GPC-referenees Adds required GPC references 2 weeks ago
Possible solution

5 ® k- j23414 self-requested a review 2 weeks ago
« Using a GPC reference, manually created here:

https://github.com/JoiRichi/LASV_phylogenetics_pipeline/blob/main/config/gly_ref_LASV.gb

« Create a GPC phylogenetic tree



https://hackmd.io/UoqUx7H1SV-THBymt_p3ZA?view
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