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Outline

● Motivation

● Overview of modifying the pipeline for "E" gene trees

● Pushing to the live site and future directions
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Motivation - user request

Dec 19, 2023
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Dengue virus genome 

● The genome is about 11kb long encoding 10 genes
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Dengue virus genome 

● The genome is about 11kb long with 10 genes
● The "E" gene is 1485nt (our --min-length is 5000nt)
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Dengue virus genome 

● The genome is about 11kb long with 10 genes
● The "E" gene is 1485nt (our --min-length is 5000nt)
● For Dengue, we generate 5 Nextstrain trees (all, denv1 - 4)
● Each serotype has subclades (e.g. denv1/IV, denv2/AA)
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Surface the problem to get feedback

Slack to #nextstrain-dev Create an issue on the dengue repo

● Learned that a manifest needed updating
● Confirmed to follow the RSV rules for "F" and "G" gene trees
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Outline

● Motivation

○ Dec 19, 2023 request for "E" gene trees

○ Surface the problem on slack and github to start the conversation

● Overview of modifying the pipeline for "E" gene trees

● Pushing to the live site and future directions
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Dengue: phylogenetic pipeline

Pipeline is organized according to the 
GitHub: nextstrain/pathogen-repo-guide 

https://github.com/nextstrain/dengue 

https://github.com/nextstrain/pathogen-repo-guide
https://github.com/nextstrain/dengue
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Dengue: Adding an "E" gene build

● How to add and connect the "E" gene builds?

● Take inspiration from GitHub: nextstrain/rsv

○ Uses a newreference.py to generate 
reference files

○ Uses Nextclade + reference_gene.fasta

https://github.com/nextstrain/rsv
Jennifer Chang
Consider moving this to “ingest” where indicator variables “E”, “genome” in the metadata.tsv

Jennifer Chang
Consider renaming this to “prepare_gene_sequences.smk”
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…

(1/2) Create reference files for "E" gene
python newreference.py \
  --reference reference_dengue_all.gb \
  --output-genbank E.gb \
  --output-fasta E.fasta \
  --gene E

● Captures the "CDS" 
coordinates for "E" gene

● Generates a FASTA and 
GenBank file

Jennifer Chang
Consider adding “-start” and “-end” flags for sub regions of a gene (e.g. Measles locus in N)
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(1/2) Create reference files for "E" gene

● The gene coordinates are updated

● The fasta begins with the start codon "ATG"
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(2/2) Use Nextclade to pull out "E" gene
nextclade run \
   --input-ref E.fasta \
   --output-fasta E_sequences.fasta \
   --min-seed-cover 0.01 \
   --min-length 1000 \
   --silent \
   sequences_all.fasta

real 0m17.322s
user 2m8.163s
sys 0m0.500s

● Starts with "ATG"

● Seems to be aligned

● Lower threshold for diverse 
viruses
(Nextclade 3.2 changelog )

https://github.com/nextstrain/nextclade/blob/c9d43865f7df492a3c2a6b2e1a9287c670155fd9/CHANGELOG.md#general-1
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Compare "Nextclade: and "Augur align"
nextclade run \
   --input-ref E.fasta \
   --output-fasta E_sequences.fasta \
   --min-seed-cover 0.01 \
   --min-length 1000 \
   --silent \
   sequences_all.fasta

real 0m17.322s
user 2m8.163s
sys 0m0.500s

augur align \
   --reference-sequence E.fasta \
   --output augur_E_sequences.fasta \
   --fill-gaps \
   --sequences sequences_denv4.fasta

real 85m37.558s
user 85m3.708s
sys 0m8.019s

sequences_all.fasta (46,342)
time: less than a minute

sequences_denv4.fasta (3,874)
time: around 1.5 hours
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Prepare "E" gene sequences

How to connect the 
aligned E sequences 
to the pipeline?
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Prepare "E" gene sequences

● The "align_and_extract_E" output is 
already aligned

How to connect the 
aligned E sequences 
to the pipeline?

Jennifer Chang
Reconsider attaching at the filter step, and realigning in case the Nextclade alignment is different from MAFFT (may simplify wildcards)
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Prepare "E" gene sequences

● The "align_and_extract_E" output is 
already aligned

● Add filter after "align_and_extract_E"  since 
we still need subsampling

augur filter \
   --sequences {input.sequences} \
   --metadata {input.metadata} \
   --metadata-id-columns {params.strain_id} \
   --exclude {input.exclude} \
   --output {output.sequences} \
   --group-by {params.group_by} \
   --sequences-per-group {params.sequences_per_group} \
   --min-length {params.min_length} \
   --exclude-where country=? region=? date=? \

How to connect the 
aligned E sequences 
to the pipeline?
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Push "E" sequences through pipeline

● Connect the aligned and subsampled E gene 
sequences to the rest of the pipeline

Jennifer Chang
Reconsider attaching at the filter step, and realigning in case the Nextclade alignment is different from MAFFT (may simplify wildcards)
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Push "E" sequences through pipeline

● Connect the aligned and subsampled E gene 
sequences to the rest of the pipeline

● Requires parameterizing whole "Genome" 
versus the "E" gene files
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Push "E" sequences through pipeline

● Connect the aligned and subsampled E gene 
sequences to the rest of the pipeline

● Requires parameterizing whole "Genome" 
versus the "E" gene files

● Can do this with wildcards
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Sidenote on {wildcards}

Add wildcards to the 
phylogenetic/Snakefile

Jennifer Chang
Consider moving this to config.yaml
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Sidenote on {wildcards}

Add wildcards to the 
phylogenetic/Snakefile
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Sidenote on {wildcards}

Add wildcards to the 
phylogenetic/Snakefile



24 / 40Mar 12, 2024 Jennifer Chang

Sidenote on {wildcards}

nextstrain build . auspice/dengue_denv4_genome.json
nextstrain build . auspice/dengue_denv4_E.json

Add wildcards to the 
phylogenetic/Snakefile
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Sidenote: use _{gene} wildcards
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Connected! Try running the pipeline
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Complications with "clades"

Photo by Joshua Hoehne on Unsplash

https://unsplash.com/@mrthetrain?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
https://unsplash.com/photos/selective-photography-of-stop-signage-WPrTKRw8KRQ?utm_content=creditCopyText&utm_medium=referral&utm_source=unsplash
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Complications with "clades"
augur clades \
   --tree {input.tree} \
   --mutations {input.nt_muts} {input.aa_muts} \
   --clades clades_genotypes.tsv \
   --output {output.clades}

Jennifer Chang
Check what happens when aligning “E” gene to “WGS” Nextclade dataset
“DENV2/AII” may be classified up the branch as “DENV2/AI”
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fix: (1/3) Only run clades for "_genome"

Jennifer Chang
Consider dropping the augur clades call in the phylogenetic workflow, while “augur clades” is still needed in the Nextclade workflow. 
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fix: (2/3) Rely on "Nextclade" metadata

Jennifer Chang
Consider using “nextclade_subtype” for both genome and E gene trees
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fix: (3/3) Add if/else in "export" rule



32 / 40Mar 12, 2024 Jennifer Chang

Dengue pipeline (with "E" gene)

But does it work?
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"E" gene trees https://next.nextstrain.org/dengue/denv1/E:dengue/denv1/genome 

https://next.nextstrain.org/dengue/denv1/E:dengue/denv1/genome
Jennifer Chang
Orange-Green X may be strong signal of recombination
(look at “divergence”)
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"E" gene trees https://next.nextstrain.org/dengue/denv1/E:dengue/denv1/genome 

https://next.nextstrain.org/dengue/denv1/E:dengue/denv1/genome
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Outline

● Motivation

○ Dec 19, 2023 request for "E" gene trees

○ Surface the problem on slack and github to start the conversation

● Overview of modifying the pipeline for "E" gene trees

○ Use newreference.py

○ Use Nextclade or Augur align

○ Use wildcards to parameterize "gene" vs "genome"

○ A work-around for "augur clades" if gene not in the "clades.tsv"

● Pushing to the live site and future directions
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Outline

● Motivation

○ Dec 19, 2023 request for "E" gene trees

○ Surface the problem on slack and github to start the conversation

● Overview of modifying the pipeline for "E" gene trees

○ Use newreference.py

○ Use Nextclade or Augur align

○ Use wildcards to parameterize "gene" vs "genome"

○ A work-around for "augur clades" if gene not in the "clades.tsv"

● Pushing to the live site and future directions

○ Change the Manifest
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Update "manifest" on nextstrain.org

https://github.com/nextstrain/nextstrain.org/pull/771 

https://github.com/nextstrain/nextstrain.org/pull/771
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In summary - the gene pipeline
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Can continue the 
discussion on a 
GitHub issue:

https://github.com/ne
xtstrain/private/issues
/102 

https://github.com/nextstrain/private/issues/102
https://github.com/nextstrain/private/issues/102
https://github.com/nextstrain/private/issues/102
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Still working on Nextclade assignment

denv1

denv2

denv3

denv4

denv2?


