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What is Nextstrain?

•Real-time tracking and evolution of pathogens
•Interactive visualization platform
•Visualization power to examine geographic, metadata, and microbial variants



Why Design a Local Build?

• COMMUNICATION!! and GENOMIC EPIDEMIOLOGY

▫ What potential entry points and from which countries or states do we share 
related isolates?
▫ Transmission within the state, can we examine at the county and regional 
level?
▫ Do we see a spread from a hot spot to other places within the state?
▫ Can we overlay any metadata and get a preliminary idea of association of 
clusters with demographics or clinical outcomes?
▫ How can we visually understand the variants that are present and what 
genes are we see variants?



Necessary Dependents

•Python 3

• Pip

• Docker

# Python 3
$ python3 ‐‐version
$ sudo apt‐get install python3.6

# pip3
$ sudo apt install python3‐pip

# Docker
https://doc.docker.com/install
https://github.com/StaPH‐B/scripts/blob/master/image‐
information.md#docker‐ce



Installation of NextStrain CLI and Docker

# Install Nextstrain CLI
$ pip3 install nextstrain‐cli==1.16.2

$ nextstrain version
Nextstrain.cli 1.16.2

$ nextstrain check‐setup

# Docker Nextstrain Environment
$ nextstrain update



Nextstrain Pipeline

• Two main files
▫ sequences.fasta
▫ metadata.tsv



General Overview 
of Files



Data Folder



Metadata

• Isolate name must 
match the same as it is 
in the sequencing file
• Must have a virus 
identified
• Include a date of 
collection in the format 
(YYYY-MM-DD)
• Include a location



Metadata

COUNTY/ 
ZIP CODE



Sequencing Data

• For SARS-CoV-2 this is a 
concatenated fasta file

• Nextstrain can start with VCF files 
as the input data

• Ensure that your sequencing 
name here matches that with the 
metadata file

•Metadata information can be 
included in the sequencing header



Config File



Colors.tsv

• The variables that you are assigning 
colors are the ones that were identified 
in the metadata
• All colors are in HEX Color Code
• There are color schemes that range up 
to 500 colors in a scheme on: 
https://github.com/nextstrain/ncov/blob/
master/config/color_schemes.tsv



Lat and Long File 
(lat_longs.tsv)

• Identify which metadata variable 
the location is found 

• Assign the latitude and longitude 
to each position that you want 
geographic resolution present



Reference.gb

• GenBank file for 
reference strain of choice

• All Michigan local builds 
are using reference: 
MN908947



Auspice_config.json

• This file will help with how to configure your 
auspice visualization

• Identify which coloring choices you want to 
include, geographical resolutions, layout of 
build, and filter strains highlighted



Snakemake file

Filter – filter out any data and 
subsample the data based on the 
grouping and number per group



Snakemake file

Align – multi‐sequence analysis with 
mafft and fill in all gaps with N

Tree – phylogenetic analysis and 
tree generation with IQ‐Tree, this 
can be changed to RAxML and 
FastTree as alternatives



Snakemake file

Refine – infer a time tree and 
adjustment of branch lengths and 
assigns confidence values to the 
tree using Treetime



Snakemake file

Traits – Infer ancestral traits

Ancestral – Infer ancestral 
sequences at each node

Translate – used to identify amino 
acid mutations

Export – export all of the data 
that is needed to visualize the 
build into the FILE.json file



Running the Docker Image



Auspice Results



Turn it into a local build you can share!

• Website to visualize json file - https://auspice-us.herokuapp.com/

• Any json files that are created from nextstrain can now be password protected 
and shared with state epidemiologists and laboratorians



Additional Considerations

• Additional metadata can be added into a build 
▫ Demographic information
▫ Higher geographic resolution (zip code)
▫ Submitter information (which hospital or long-term care facility)
▫ Clinical outcomes (hospitalized, death, asymptomatic)



To-Do

• Automate the updates of sequence data file and the metadate file for 
Michigan only build
▫ A large amount of this work is pulling together the metadata for each isolate 



Discussion


