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Background Host-directed CRISPR-based countermeasures

. o : : Methods: HEK293T cells were transfected with Casg/gRNA (RNP) complexes targeting the NPCz1 (Ebola receptor)
CRISPR/Casg genome Edltmg teChnO|Ogy has created a new mOdallty for treating or a control genome sequence. At day 4 post-transfection, editing efficiency was measured by T7E1 and the

viral infections indirectly by targeting critical host factors? edited cells were infected with VSV-EBOVGP-GFP. Resistant cells were allowed to grow to create an NPCa
 Although the Casg endonuclease can target DNA viruses directly for degradation, knockout cell line. These edited cells were then mixed with wild type 293T cells to obtain varying knockout ratios.
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. L|p|d-coated Mesoporous silica Figure 1. Approaches to CRISPR-based anti-viral initial dose of infection (0.01 MOI), 25-50% editing is required to inhibit virus infection at levels of 70-90%.
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Figure 6. Establishing an ABSL-2 mouse model for testing host-directed CRISPR countermeasures
targeting Ebola virus entry. (A) Groups of six C57BL/6 mice deficient for the interferon alpha receptor
gene (Ifnarz -/-) were infected with VSV-EBOVGP through intraperitoneal injection (IP) at indicated doses.

D ISCOVE ry d nd C ha ra Cte rlzatlon Of an (B) Viral dissemination in Ifnari -/- mice infected IP with 10 PFUs of VSV-EBOVGP.
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j .. Conclusion
C U In this work, we highlight the use CRISPR/Casg technology targeting human pathogenic viruses as a potential new
<—© 4— N anti-viral strategy. CRISPR-based approaches can modify host genes involved in viral infection or target viral RNA
S : RNA-- 6. S ) L""’"'f . erriched gfNA directly using newly discovered functions in SpyCasg homologs. As a host-directed therapeutic, we have focused
T it P Cg:s?‘““’gtg_ - SHnvivasereen trémmto posivestond - -I Il I- I-. ‘l on NPCa, the entry receptor for Ebola virus. By utilizing Casg directed knockouts of NPCa, we blocked Ebola
ol o prESIrg RVFV MP-12 Genome L Tv o s infection in cell culture. As a direct defense against RNA viruses, we performed a tiling library screen using RNA-
targeting Casg against RVFV and identified several guide RNAs that protect cells from infection. Additionally, we
Figure 4. CRISPR library screening for identification of host or anti-viral gRNAs. (A) demonstrated the.adaptatlon of lipid-coated Mesoporous silica na.nopartlclg ’Fechnology for cellular delivery of
, : : L Casg/gRNA RNP in an attempt to overcome a major hurdle in the clinical translation of CRISPR-based
Discovery of host and viral genetic targets for CRISPR-based anti-viral development
: : R : countermeasures.
involves screens with a pipeline illustrated above. (B) GeCKO-RVFV host factor screening
in 293Ts expressing SpyCasg identified genes involved in GAG synthesis. (C) Anti-RVFV
library screening in SaCasg expressing 293Ts identifies hot spots of gRNA targeting. Acknowledgments
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