Wastewater sequencing analyses uncover
pathogen evolution and spread
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Owerall percentage of sequenced cases (log scale)

Clinical sampling blind spots

100 «—Very Sparse Wery Frequent —
& _eaus |]
® 8 DNK §
(117 eTWN _ HKGe \i@ﬁn 3
s ® 8 ®y o GMB _'. g
- L] - =
1  af® m o STHA GAT'IUSA
1 * % _olowe o o0 2% 87ar
. c >° 5
o8 5% ooy OF & 08 JHMEX
0.1 v uRY PAN IND
- %_'- = & & Sg B BRA
STt
= | > =
0.01y & "° § = g
0.0011 |

0 0.25 0.50 0.75 10
Freguency of sampling (proportion of epiweeks with genomes)

Brito, Semenova, Dudas et al., 2021



Owerall percentage of sequenced cases (log scale)

Clinical sampling blind spots

100 «\ery Sparse \ery Frequent —
* saus |
ISL ® & DNK §
104 L oTWHN HKGe qP m I1=
...t e o %, & éGﬁB .. o dﬁ g
=5 - & v
1 e ® O =

® %0 zvB 4 LY Nl PN

ol 2% i o o MEX
: P : PAN
ﬂ_11 > ljﬁ‘ch . . “ .g gqFll:'A

0.011

0.0014

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

Brito, Semenova, Dudas et al., 2021

Propartion Total Tests
I Population (%)
| 045-0.73
[ Jorms-nee
B osr-a

i

Socioeconomic Status

Index Quartiles
|

B :

!

Bl

Minutesto 2 B 20 B &0 0 120 380
Testing Silg

Rader, Astley et al., 2020



Wastewater as a promising alternative
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Wastewater as a promising alternative Mpox
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Wastewater as a promising alternative SARS-CoV-2
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Need a new approach for wastewater sequencing analyses
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Lineage Barcoding
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Lineage Barcoding
Detection of Single Nucleotide Variants
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The BA.1 Omicron wave in San Diego
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The BA.1 Omicron wave in San Diego

Variant Prevalence

o
o

o
o

o
~

o
Ao

o
o

Oct

.

Lineage copies/L
J

le7

L

M AY.113
m AY.100
AY.20
m AY.25
m AY.3
AY.44
AY.119
m AY.3.1

1 m AY.103

m AY.46.4
m AY.25.1

| = AY.116

m AY.A434

15

T
O

M Other (Delta)

m B.1.1.529

m BA.2
BA.1

m BA.1.1

m Other

Nov
15

Dec
15
Jan
15
Feb




Ongoing real-time surveillance in San Diego
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Wastewater surveillance across the world
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Wastewater surveillance in South Africa with NICD
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Variant Prevalence

SARS-CoV-2 waves in South Africa via wastewater
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Integrated wastewater and clinical surveillance
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Integrated wastewater and clinical surveillance
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Integrated wastewater and clinical surveillance
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Freyja availability and usage
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