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Responding to a new global viral pandemic



US distribution of cases

NY Times, May 4, 2021



Regulatory hurdles prevented early SARS-CoV-2 testing in the US



UW Virology was the first academic lab in the US to offer testing 
for SARS-CoV-2



Seattle flattened the curve



UW sequencing capability would have allowed discovery of SARS-CoV-2



Sequencing provides understanding of COVID-19 spread



Early experience with hospitalized patients



Viral load at presentation is an important prognostic factor



Antibody (serologic) tests for COVID-19

• Testing for antibody gives a historic record of infection 
status

• Population-based studies of SARS-CoV-2 
seroprevalence

• Inform public health policy/recommendations

• In very select circumstances, as an adjunct to primary 
diagnosis

• Support of research into immunity and vaccines



Serologic assays – prediction of protective immunity

NY Times



Expanding access to COVID testing: sample pooling



Expanding access to COVID testing: CRISPR-based methods
SHERLOCK (Specific High Sensitivity Enzymatic Reporter UnLOCKing

STOP (SHERLOCK Testing in One Pot)-COVID
• Loop-mediated isothermal amplification
• Cas12b detection
• 40-70 minutes (fluorescence vs lateral flow)



Expanding access to COVID testing: antigen testing



We’re not done with SARS-CoV-2



The future of the fight against SARS-CoV-2

• Variants continue to arise and account for an increasing proportion of infections – UW 
Virology is now sequencing essentially all positives

• Demand for RT-PCR and other types of direct testing likely to continue as school and 
economic activity resumes, and as additional waves of infection occur

• Demand for serology likely to increase now that data is available that positivity 
correlates with protection from disease

• Therapeutic pipeline is uncertain (late diagnosis, substantial immunopathological 
component)

• Vaccines are highly protective, including against variants, but “herd immunity” many 
prove an elusive goal



Responding to a (very) old global viral pandemic
• HSV-1 infected our hominid ancestors about 6M years ago (before we diverged from chimps)
• HSV-2 was transferred from ancient chimpanzees to our ancestors (Homo erectus) ~1.2 million 

years ago
• HSV-1 seroprevalence >50%; HSV-2 ~14% (US)
• Establishes lifelong latency in the trigeminal or dorsal root ganglia
• Recurrent orofacial or anogenital ulceration, encephalitis, keratitis, neonatal disease 
• Clinical recurrences range from almost 0 to >12/year
• Current therapies suppress the virus, but do not cure because of latent virus
• Vaccine efforts have been unsuccessful



Our toolbox: gene-editing enzymes

modified from Schiffer et al, J Virol 2012

CRISPR/Cas
1 ORF + guide RNA

>3.3 kb coding sequence
Leaves blunt ends
Trivial retargeting

Specificity controversial
Difficult vectorization

Nishimasu et al, Cell 2014

Meganuclease



Our meganucleases target HSV

• Once they enter a cell, our 
meganucleases search for a very specific 
sequence in the HSV genome

• If they find it, they cut the DNA there

• Since the HSV sequence is very different 
from the human genome, human DNA is 
left alone

• The cell recognizes the break in the HSV 
genome and repairs it

• This can lead to deletions of part of HSV, 
knocking out essential viral functions



Meganucleases can edit HSV in vitro



In vivo mutagenesis of latent HSV



Optimized two-MN treatment leads to >90% reduction of HSV 
genomes in SCG



The future of the fight against HSV

• Increasing the efficacy of the gene editing approach

• More realistic animal models

• Effect on viral shedding

• Efficacy against genital infection

• Aiming for human clinical trial in 2023-2024
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UW Virology sequencing – predominant strains


	Responding to Global Viral Pandemics, Both New and (Very) Old ��
	Responding to a new global viral pandemic
	US distribution of cases
	Regulatory hurdles prevented early SARS-CoV-2 testing in the US
	UW Virology was the first academic lab in the US to offer testing for SARS-CoV-2
	Seattle flattened the curve
	UW sequencing capability would have allowed discovery of SARS-CoV-2
	Sequencing provides understanding of COVID-19 spread
	Early experience with hospitalized patients
	Viral load at presentation is an important prognostic factor
	Antibody (serologic) tests for COVID-19
	Serologic assays – prediction of protective immunity
	Expanding access to COVID testing: sample pooling
	Expanding access to COVID testing: CRISPR-based methods
	Expanding access to COVID testing: antigen testing
	We’re not done with SARS-CoV-2
	The future of the fight against SARS-CoV-2
	Responding to a (very) old global viral pandemic
	Our toolbox: gene-editing enzymes
	Our meganucleases target HSV
	Meganucleases can edit HSV in vitro
	Slide Number 22
	Slide Number 23
	The future of the fight against HSV
	Acknowledgments
	Slide Number 26

