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Safe genome editing therapy for HPV-associated
lesions by all-in-one adenovirus vectors expressing

multicopy guide RNAs and Cas9 nickase
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Background:

® Oncogenic HPV infection is responsible for almost 5% of all cancer worldwide. PA

| | W TR

® About 500,000 women were diagnosed with cervical cancer and ‘
about 300,000 women died from the disease (In Japan, over 10,000 i s

women are diagnosed and about 2,700 women die from the disease). Eight gRNA expression units

® About 100,000 adults (40% are HPV positive) are diagnosed with oropharyngeal
cancer every year with 50,000 estimated deaths (In Japan, 2,900 estimated cases
and 1,300 estimated deaths).

Cas9 nickase

® The current standard treatments of these cancers can often cause significant gRNA1
reduction of QOL such as loss of or reduced fertility and long lasting dyslalia and/or C?i@ @
dysphagia. @

® Therefore, it is necessary to develop non-invasive therapies which can maintain l gRNAZ

QOL after the treatment.

® Since proliferation of HPV-associated cancer cells depend on the expression of HPV double-stranded

oncogenes, disruption of the HPV oncogenes by genome editing could cure these break
cancers Double-stranded break by double nicking

® Although WHO aims 40% reduction of cervical cancer incidence by 2050,
reduction of cervical cancer cases are estimated to be only 20% even in the best
K scenario (Lancet Oncol 2019; 20: 394-407). /

« As most HPV-associated cancers are caused by either HPV16 or HPV18, the same therapeutic vectors can be applied to
almost all the patients worldwide.

« Double nicking with Cas9 nickase and multiple gRNAs can enhance specificity with negligible off-target effects.

+  We have succeeded to develop an all-in-one adenovirus vector expressing Cas9 nickase and 8 gRNAs.

» As the all-in-one vector can express Cas9 nickase and 8 gRNAs in the same cells, it can completely disrupt the HPV

* oncogenes E6 and E7.

I ted Utility Partnering

A major obstacle for clinical application of CRISPR/Cas9 gene > Pharmaceuticals
editing technology has been its off-target effects. A double-
nicking technology can reduce off-target effects to a negligible
level. This technology-based adenovirus vector with 8 gRNAs can
completely disrupt the HPV oncogenes. Imagine that the injection
of candidate drug can cure the cancers which can be treated only Reference
by surgery now.
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Novel virus vector and methods for producing and using same
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