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�+�H�D�O�W�K�\�$�'���D�I�I�H�F�W�H�G

�1�)�7

SORLA is a neural protein
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through dysregulated amyloid precursor protein (APP) 
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Restoring endogenous SORL1 expression represents 
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up-regulation may provide protection against common 
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processing; however, traditional gene replacement 
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epigenetic activation approach to upregulate SORL1 
using the Epicrispr Gene Expression Modulation 
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Methods
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transcriptional activators were applied to two clinically 
relevant in vitro�� �P�R�G�H�O�V�� �R�I�� �$�'���� �K�X�P�D�Q�� �L�3�6�&���G�H�U�L�Y�H�G��
neurons harboring PSEN1 or Swedish APP mutations 
�D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �I�D�P�L�O�L�D�O���$�'���� �D�Q�G�� �V�S�R�U�D�G�L�F���$�'�� �S�D�W�L�H�Q�W��
�L�3�6�&���G�H�U�L�Y�H�G���Q�H�X�U�R�Q�V���Z�L�W�K���F�R�P�P�R�Q���$�'���U�L�V�N���Y�D�U�L�D�Q�W�V��

Results
�7�D�U�J�H�W�H�G�� �D�F�W�L�Y�D�W�L�R�Q�� �D�F�K�L�H�Y�H�G�� �X�S�� �W�R�� ���������I�R�O�G�� �L�Q�G�X�F�W�L�R�Q��
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small activator that activate both SORL1 mRNA and SORLA protein by at 
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top GEMS using the EbAct1 small activator. Further, these GEMS 
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activation EbAct2 [2] and observed long-lasting SORL1 activation 
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durable small activator EbAct2, GEMS 
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EbAct2 provided the strongest, near 
�F�R�P�S�O�H�W�H�� �U�H�G�X�F�W�L�R�Q�� �������������� �H�P�S�K�D�V�L�]�L�Q�J�� �W�K�H��
�X�Q�L�T�X�H���D�G�Y�D�Q�W�D�J�H���R�I���G�X�U�D�E�O�H���D�F�W�L�Y�D�W�R�U�V���Z�K�H�Q��
�F�R�X�S�O�H�G���Z�L�W�K���W�U�D�Q�V�L�H�Q�W���G�H�O�L�Y�H�U�\���P�R�G�D�O�L�W�L�H�V���I�R�U��
�W�K�H���W�U�H�D�W�P�H�Q�W���R�I���$�'����

  

• �:�H�� �G�H�O�L�Y�H�U�H�G�� �*�(�0�6�� �Z�L�W�K��EbAct1 to PSEN1 
�H�Q�J�L�Q�H�H�U�H�G�� �D�Q�G�� �$�S�R�(�����(���� �S�D�W�L�H�Q�W�� �$�'��
neurons by lentivirus (Figure 5A), and in both 
�J�H�Q�H�W�L�F�� �F�R�Q�W�H�[�W�V�� �R�E�V�H�U�Y�H�G�� �V�L�J�Q�L�I�L�F�D�Q�W��
�U�H�G�X�F�W�L�R�Q�� �R�I�� �E�R�W�K�� �$���� �S�H�S�W�L�G�H�� �I�R�U�P�V�� ���)�L�J�X�U�H��
���%�������L�Q���V�R�P�H���F�D�V�H�V���D�S�S�U�R�D�F�K�L�Q�J���W�K�H���O�H�Y�H�O�V���R�I��
healthy neurons. 
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�,�Q�G�X�V�W�U�\���O�H�D�G�L�Q�J���F�R�P�S�D�F�W�Q�H�V�V��
means that GEMS can be 
delivered therapeutically by 
any single delivery vector.

�(�S�L�J�H�Q�H�W�L�F���H�G�L�W�L�Q�J���E�\���*�(�0�6���L�V��
• Durable - causes long-lasting 

changes in gene expression
• Safe ���� �Q�R�� �S�H�U�P�D�Q�H�Q�W�� �'�1�$��

edits or double-strand breaks; 
�G�&�D�V�� �P�R�O�H�F�X�O�H�� �L�V�� �F�O�L�Q�L�F�D�O�O�\��
de-risked and proven to be  
non-immunotoxic

�7�D�U�J�H�W�H�G���J�H�Q�H��activation
or suppression
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1. �$�Q�G�H�U�V�H�Q�����2�O�D�Y���0���H�W���D�O�����³�1�H�X�U�R�Q�D�O���V�R�U�W�L�Q�J���S�U�R�W�H�L�Q���U�H�O�D�W�H�G���U�H�F�H�S�W�R�U���V�R�U�/�$���/�5�����>�������@�´��������������
�������&�D�U�R�V�V�R�����*�L�R�Y�D�Q�Q�L���$�����H�W���D�O�����³�'�L�V�F�R�Y�H�U�\���R�I���K�\�S�H�U�F�R�P�S�D�F�W���H�S�L�J�H�Q�H�W�L�F���P�R�G�X�O�D�W�R�U�V���>�������@�´������������
�������'�R�G�V�R�Q�����6�D�U�D���(���H�W���D�O�����³�/�5�������6�R�U�/�$���H�[�S�U�H�V�V�L�R�Q���L�V���U�H�G�X�F�H�G���>�������@�´��������������
�������+�R�O�V�W�H�J�H�����+�H�Q�Q�H���H�W���D�O�����³�&�K�D�U�D�F�W�H�U�L�]�D�W�L�R�Q���R�I���S�D�W�K�R�J�H�Q�L�F���6�2�5�/�����>�������@�´��������������

�)�L�J�X�U�H�� ������ �7�U�D�Q�V�L�H�Q�W�� �*�(�0�6�� �G�H�O�L�Y�H�U�\�� �W�R�� �K�H�D�O�W�K�\�� �L�3�6�&���Q�H�X�U�R�Q�V��
strongly and durably activates SORLA

Figure 3. AAV-delivered GEMS activate SORL1 in 
�L�3�6�&���Q�H�X�U�R�Q�V

Figure 4. GEMS potently reduce amyloidogenic A�� peptides when delivered transiently 
�W�R���$�'���Q�H�X�U�R�Q�V

Figure 5. GEMS reduce amyloidogenic A����peptides 
when delivered using stable viral vectors to both 
�(�2�$�'���H�Q�J�L�Q�H�H�U�H�G���D�Q�G���/�2�$�'���S�D�W�L�H�Q�W���Q�H�X�U�R�Q�V
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• GEMS using sgRNA pairs���W�K�D�W���D�U�H���F�R�P�E�L�Q�D�W�L�R�Q�V���R�I���W�K�H���W�R�S�������S�H�U�I�R�U�P�L�Q�J��
�V�L�Q�J�O�H���V�J�5�1�$�V���I�X�U�W�K�H�U���S�R�W�H�Q�W�L�D�W�H���D�F�W�L�Y�D�W�L�R�Q���R�I���6�2�5�/�$���D�W���W�K�H���S�U�R�W�H�L�Q���O�H�Y�H�O��
���)�L�J�X�U�H�����&���'�������K�L�J�K�O�L�J�K�W�L�Q�J���D���I�X�W�X�U�H���V�W�U�D�W�H�J�\���I�R�U���H�I�I�L�F�D�F�\���R�S�W�L�P�L�]�D�W�L�R�Q��

�������6�2�5�/�$���D�F�W�L�Y�D�W�L�R�Q���U�H�G�X�F�H�V��
���������7�D�X���S�K�R�V�S�K�R�U�\�O�D�W�L�R�Q���L�Q���$�'
���������S�D�W�L�H�Q�W���L�3�6�&���Q�H�X�U�R�Q�V

�&�R�Q�F�O�X�V�L�R�Q

• Amyloid Precursor Protein (APP) is processed to soluble A�� peptides �$������ and �$������ among 
�R�W�K�H�U���V�S�H�F�L�H�V�����7�K�H���D�P�\�O�R�L�G�R�J�H�Q�L�F���$������ peptide is associated with �$�����S�O�D�T�X�H�V in vivo.

• �7�D�X���K�\�S�H�U�S�K�R�V�S�K�R�U�\�O�D�W�L�R�Q���L�V���D�Q���H�D�U�O�\���H�Y�H�Q�W���L�Q���W�K�H���I�R�U�P�D�W�L�R�Q���R�I���1�)�7 in vivo.
• �$�'�� �L�3�6�&���Q�H�X�U�R�Q�V�²�W�K�R�V�H�� �G�H�U�L�Y�H�G�� �I�U�R�P�� �$�'�� �S�D�W�L�H�Q�W�V���� �R�U�� �H�Q�J�L�Q�H�H�U�H�G�� �Z�L�W�K�� �$�'�� �F�D�X�V�D�O��

�P�X�W�D�W�L�R�Q�V�²�K�D�Y�H�� �L�Q�F�U�H�D�V�H�G�� �S�U�R�G�X�F�W�L�R�Q�� �R�I���$������ alone or all A���� �S�H�S�W�L�G�H�V, and increased �7�D�X��
phosphorylation.

• �+�H�U�H���Z�H���X�V�H���Q�H�X�U�R�Q�V���G�H�U�L�Y�H�G���I�U�R�P���$�'���S�D�W�L�H�Q�W�V�����V�S�R�U�D�G�L�F���$�'�����$�S�R�(�����(�����J�H�Q�R�W�\�S�H�����R�U���W�K�U�R�X�J�K��
�J�H�Q�R�P�H���H�Q�J�L�Q�H�H�U�L�Q�J�������3�6�(�1�����0�������/���R�U���$�3�3���.�0���������������1�/���6�Z�H�G�L�V�K�����W�R���P�H�D�Q�L�Q�J�I�X�O�O�\���P�R�G�H�O��
the APP/�$�� processing burden and early events �1�)�7���I�R�U�P�D�W�L�R�Q���L�Q���$�'��

�+�H�D�O�W�K�\���Q�H�X�U�R�Q�V�$�'���Q�H�X�U�R�Q�V
�&�D�X�V�D�O��or 

risk variants

�1�)�7
�S�7�D�X

�)�L�J�X�U�H�� ������ �*�(�0�6�� �U�H�G�X�F�H�� �7�D�X��
phosphorylation in ApoE4/E4 
�$�'���S�D�W�L�H�Q�W���Q�H�X�U�R�Q�V

• �$�S�R�(�����(�����$�'�� �S�D�W�L�H�Q�W�� �Q�H�X�U�R�Q�V�� �K�D�Y�H��
�H�O�H�Y�D�W�H�G�� �7�D�X�� �S�K�R�V�S�K�R�U�\�O�D�W�L�R�Q��
compared to healthy controls (Figure 
������ �D�Q�G�� �Z�H�U�H�� �W�U�H�D�W�H�G�� �Z�L�W�K�� �6�2�5�/�$��
activating GEMS as in Figure 5A.

  
• �:�H���R�E�V�H�U�Y�H�G���D�����������U�H�G�X�F�W�L�R�Q���L�Q���7�D�X��

�S�K�R�V�S�K�R�U�\�O�D�W�L�R�Q�� ���S�7���������� �)�L�J�X�U�H�� ��������
�F�R�Q�I�L�U�P�L�Q�J���W�K�D�W���6�2�5�/�$���D�F�W�L�Y�D�W�L�R�Q���E�\��
GEMS can also modulate early 
events in the hyperphosphorylation 
�R�I���7�D�X���O�H�D�G�L�Q�J���W�R���1�)�7���I�R�U�P�D�W�L�R�Q��

• �$�'�� �D�I�I�H�F�W�V��1 in 9 people in the US 
�D�J�H�V�� ���������� �Z�L�W�K�� �D�� �W�R�W�D�O�� �8�6��
�S�U�H�Y�D�O�H�Q�F�H�� �R�I��7.2M and 55M 
estimated globally.

• �7�K�H�� �Y�D�V�W�� �P�D�M�R�U�L�W�\�� �R�I���$�'�� �F�D�V�H�V�� �D�U�H��
�/�D�W�H�� �2�Q�V�H�W�� ���/�2�$�'������ �D�U�L�V�L�Q�J�� �L�Q��
�L�Q�G�L�Y�L�G�X�D�O�V�� �D�J�H�V�� ���������� �Z�K�L�O�H�� �D��
�P�L�Q�R�U�L�W�\�� �D�U�H�� �(�D�U�O�\�� �2�Q�V�H�W�� ���(�2�$�'����
with a strong genetic component.

• �&�O�L�Q�L�F�D�O�� �V�\�P�S�W�R�P�V�� �L�Q�F�O�X�G�H�� �O�R�V�V�� �R�I��
memory and cognitive skills.

• �3�U�L�P�D�U�\�� �K�D�O�O�P�D�U�N�V�� �R�I�� �$�'�� �D�U�H�� �W�K�H��
�D�F�F�X�P�X�O�D�W�L�R�Q�� �R�I��A���� �S�O�D�T�X�H and 
�Q�H�X�U�R�I�L�E�U�L�O�O�D�U�\�� �W�D�Q�J�O�H�V�� ���1�)�7�� in the 
brain.

• Few disease-targeting therapies 
�D�U�H�� �D�S�S�U�R�Y�H�G���� �Z�L�W�K�� �F�R�Q�F�H�U�Q�V�� �R�I��
�O�L�P�L�W�H�G���H�I�I�L�F�D�F�\���D�Q�G���V�L�G�H���H�I�I�H�F�W�V��

�&�O�L�Q�L�F�D�O���D�V�V�R�F�L�D�W�L�R�Q�V���E�H�W�Z�H�H�Q���6�2�5�/�$���D�Q�G���$�'��
�V�X�S�S�R�U�W���L�W�V���S�U�R�W�H�F�W�L�Y�H���U�R�O�H��
• �6�2�5�/�����K�D�S�O�R�L�Q�V�X�I�I�L�F�L�H�Q�F�\���L�V���F�D�X�V�D�O�O�\���O�L�Q�N�H�G��

�W�R���(�2�$�'���>���@
• �6�2�5�/�$���O�H�Y�H�O�V���D�U�H���U�H�G�X�F�H�G���L�Q���W�K�H���P�D�M�R�U�L�W�\���R�I��

�/�2�$�'���S�D�W�L�H�Q�W���E�U�D�L�Q�V���>���@
• SORL1 variants associated with reduced 

�/�2�$�'�� �U�L�V�N�� �D�U�H�� �D�V�V�R�F�L�D�W�H�G�� �Z�L�W�K�� �L�Q�F�U�H�D�V�H�G��
�6�2�5�/�$���H�[�S�U�H�V�V�L�R�Q���>���������@

�(�Y�L�G�H�Q�F�H�� �V�X�S�S�R�U�W�V�� �6�2�5�/�$�� �S�U�R�W�H�F�W�L�R�Q�� �L�Q�� �$�'��
�E�\���P�X�O�W�L�S�O�H���L�Q�G�H�S�H�Q�G�H�Q�W���P�H�F�K�D�Q�L�V�P�V��
• Protection against amyloidogenic APP 

processing [1]
• �V�6�2�5�/�$�� �D�V�� �D�� �S�R�V�L�W�L�Y�H�� �V�L�J�Q�D�O�� �I�R�U�� �Q�H�X�U�D�O��

�U�H�J�H�Q�H�U�D�W�L�R�Q���>���@
• SORLA role in maintaining synapse integrity 

�D�Q�G���I�X�Q�F�W�L�R�Q���>���@

• �(�S�L�J�H�Q�H�W�L�F���D�F�W�L�Y�D�W�L�R�Q���R�I�����6�2�5�/�$���L�V��
the most potent way to harness the 
�Q�H�X�U�R�S�U�R�W�H�F�W�L�Y�H�� �S�R�W�H�Q�W�L�D�O�� �R�I��
SORLA therapeutically.

• �$�F�W�L�Y�D�W�L�R�Q�� �R�I�� �6�2�5�/�$�� �K�D�V�� �F�O�H�D�U��
�W�K�H�U�D�S�H�X�W�L�F�� �E�H�Q�H�I�L�W�� �L�Q�� �6�2�5�/����
�K�D�S�O�R�L�Q�V�X�I�I�L�F�L�H�Q�F�\�� �D�V�V�R�F�L�D�W�H�G��
�(�2�$�'�����)�X�U�W�K�H�U�����H�Y�L�G�H�Q�F�H���V�X�J�J�H�V�W�V��
it may have therapeutic value for 
a much wider population of AD 
patients�� �U�H�J�D�U�G�O�H�V�V�� �R�I�� �6�2�5�/����
�P�X�W�D�W�L�R�Q�� �V�W�D�W�X�V���� �G�X�H�� �W�R�� �6�2�5�/�$�¶�V��
protective mechanisms upstream 
�R�I���D�P�\�O�R�L�G���S�D�W�K�R�O�R�J�\��

• As a clinical-stage company, 
Epicrispr is positioned to bring its 
�L�Q�G�X�V�W�U�\���O�H�D�G�L�Q�J���*�(�0�6���S�O�D�W�I�R�U�P���W�R��
�E�H�D�U�� �L�Q�� �W�K�H�� �G�H�Y�H�O�R�S�P�H�Q�W�� �R�I��
�P�X�F�K���Q�H�H�G�H�G���W�K�H�U�D�S�L�H�V���I�R�U���$�'��

�7�U�D�Q�V�I�H�F�W�L�R�Q

�7�U�D�Q�V�I�H�F�W�L�R�Q
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• SORLA is a neuroprotective protein with therapeutic 
�Y�D�O�X�H���L�Q���E�R�W�K���(�2�$�'���D�Q�G���/�2�$�'���F�R�Q�W�H�[�W�V��

• Our in vitro���Z�R�U�N���D�F�U�R�V�V���J�H�Q�H�W�L�F���P�R�G�H�O�V���R�I���$�'�����E�R�W�K��
�(�2�$�'�� �D�Q�G�� �/�2�$�'���� �G�H�P�R�Q�V�W�U�D�W�H�V�� �W�K�D�W�� �H�S�L�J�H�Q�H�W�L�F��
�D�F�W�L�Y�D�W�L�R�Q�� �R�I�� �6�2�5�/�$�� �S�U�R�W�H�F�W�L�Y�H�O�\�� �P�R�G�X�O�D�W�H�V�� �N�H�\��
�H�D�U�O�\�� �H�Y�H�Q�W�V�� �L�Q���$�'�� �S�U�R�J�U�H�V�V�L�R�Q���� �V�X�S�S�U�H�V�V�L�Q�J�� �E�R�W�K��
amyloidogenic A���� �S�U�R�F�H�V�V�L�Q�J�� �D�Q�G�� �7�D�X��
phosphorylation. 

• �:�H���V�K�R�Z���G�H�Y�H�O�R�S�P�H�Q�W���R�I���E�R�W�K���W�U�D�Q�V�L�H�Q�W�O�\���G�H�O�L�Y�H�U�H�G��
�D�Q�G�� �$�$�9���G�H�O�L�Y�H�U�H�G�� �*�(�0�6�� �F�D�U�J�R�� �I�R�U�� �6�2�5�/�$��
activation.

• �(�S�L�F�U�L�V�S�U�¶�V�� �F�O�L�Q�L�F�D�O�O�\�� �Y�D�O�L�G�D�W�H�G�� �*�(�0�6�� �S�O�D�W�I�R�U�P�� �L�V��
�S�R�V�L�W�L�R�Q�H�G�� �W�R�� �E�U�L�Q�J�� �G�X�U�D�E�O�H���� �H�I�I�H�F�W�L�Y�H�� �6�2�5�/�$��
�W�K�H�U�D�S�L�H�V���W�R���$�'���S�D�W�L�H�Q�W�V��
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