Wastewater sequencing (+Freyja) uncovers
early, cryptic SARS-CoV-2 variant spread

February 28, 2022



SARS-CoV-2 continues to evolve
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Overall percentage of sequenced cases (log scale)

Clinical sampling blind spots

100 Very Sparse Very Frequent —
e sAus |1
ISL ® eDNK §
104 _ eTWN e HKG=s #@AR I
_=é e o ° e e GMB © £
[ 1. PY : e ©
1 BCLE RN LR AT U
o N ‘ Y 8
e & o oo J 8zaF
08 0° 05" o® A .’.O & MEX
® URY: - ‘
0.11 :§_, = P, :: :::%: e% ng{DA
o @ ° e o @ e e
=2 & ES e ® COL <
0.01; 3
)
=
0.0014 .

0 0.25 0.50 0.75 1.0
Frequency of sampling (proportion of epiweeks with genomes)

Brito, Semenova, Dudas et al., 2021



Overall percentage of sequenced cases (log scale)

Clinical sampling blind spots
«Very Sparse Very Frequent —
100 - .
ISL o SAUS I
© ®DNK 3
e eTWN _ HKGe P T
101 _Es e o °4 R GMB o.id\éR g
) ° LPa® “oar®
N 2w & ghAC QATS g,
e )
¢ e
388
0.014 §
&
=
0.001; !

0 0.25 0.50 0.75 1.0
Frequency of sampling (proportion of epiweeks with genomes)

Brito, Semenova, Dudas et al., 2021

Proportion Total Tests
I/ Population (%)

| 0.45-0.73
[ Jora-086
I 0.87-1.1
224

Socioeconomic Status
Index Quartiles

1
[
K
.

Lieberman-Cribbin et al., 2020



Overall percentage of sequenced cases (log scale)

Clinical sampling blind spots
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Wastewater surveillance is a promising alternative
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UCSD Campus
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Campus Surveillance
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Lineage Barcoding
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Lineage Barcoding
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Lineage Barcoding
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Does this work on wastewater?
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UCSD Campus Surveillance
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Variant Prevalence
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RTL (Campus) Point Loma
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Variant Prevalence
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Public health use of wastewater surveillance

. Return . . * Multiple buildings can feed wastewater into one sampler 4
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AMPUS NOTICE

UC San Diego

OFFICE OF THE CHANCELLOR

January 24, 2022

Return
] earn

ALL STUDENTS, ACADEMICS AND CAMPUS
STAFF AT UC SAN DIEGO

Return to In-Person
Instruction

| am happy to report that UC San Diego is on

schedule to return to in-person instruction

As of today, viral

F

our proactive use of rapid antigen tests has
greatly reduced the need for isolation housing for
returning students.




Public health use of wastewater surveillance
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Code deployment and usage

BIOCONDA

%docker hub & Search for great content (e.g., mysql)

Explore staphb/freyja

staphb/freyja

By staphb + Updated 14 days ago I |’,

Freyja: recover relative lineage abundances from mixed SARS-CoV-2 samples from a sequencing dataset '

Container /
/// A

Overview Tags



& Back to list

Freyja_FASTQ

Version: | v2.0.0 v ’

Source: github.com/theiagen/public_health_viral_genomics/Freyja_FASTQ:v2.0.0
Synopsis:

No documentation provided

O Run workflow with inputs defined by file paths
@ Run workflow(s) with inputs defined by data table

Step 1 Step 2

Select root entity type: | Wastewater_Freyja v ’ SELECT DATA No data selected

Use call caching (] Delete intermediate outputs (i ] [J Use reference disks (i ] [J Retry with more memory (i ]

3 Theiagen

N GENOMICS

H/T Kevin Libuit



Ongoing development of Freyja

Fast bootstrapping Novel lineage detection
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Coming soon

Now available




Ongoing: Extending to other viruses
Zika (2013-2019)

Coming soon




Thanks!!

Smruthi Karthikeyan
Peter DeHoff
Andersen Lab

Knight Lab

Kevin Libuit (Theiagen)

<»SEARCH

San Diego Epidemiology and
Research for COVID Health
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