
About gRNA design:

Search the common sequenses for 5 strains of HEV.

Table of references that were used for analysis

ID Taxon NCBI_NC_ID

ehv_1 Herpesviridae (alpha) NC_001491.2

ehv_2 Herpesviridae (gamma) NC_001650.2

ehv_3 Herpesviridae (alpha) NC_024771.1

ehv_4 Herpesviridae (alpha) NC_001844.1

ehv_5 Herpesviridae (gamma) NC_026421.1

For each reference, all available nucleotide sequences were downloaded by taxon (NCBI
Nucleotide search by Taxon_id) using a custom script, which can later be used to automate
the analysis process.

Next, the obtained nucleotide sequences were combined into one file and aligned to
references using ViralMSA (https://github.com/niemasd/ViralMSA). The aligned sequences
were analyzed and no common viruses with high Quality Score (QS) were found between all
5 viruses. At the same time, if we remove the filter on QS, the common between 1, 3, 4 and
5 semples by KM051845.1 NC_024771.1 sequences (see NCBI) were found. We associate
these results with the separation of groups 1,3,4 (alpha herpesviridae) and 2, 5 (gamma
herpesviridae). When comparing the alignment results for these two groups, we obtained
common parts: alpha herpesviridae - 255 common with QS = 60 (max), gamma
herpesviridae - 199 common with QS = 60 (max). In the future, we will analyze these groups
separately to search for unique sequences among all organisms.

Next, we analyzed five genomes using MAUVE and ProgressiveMauve alignment
(http://darlinglab.org/mauve/user-guide/progressivemauve.html), which allowed us to assess
the relatedness of these genomes:



the results of this program were used to select potentially common sites between all 5
genomes. It should be noted that these regions are not completely homologous. For each of
the 5 strains, these regions are presented in files where the homologous sequences have
the same index.

All possible assemblies of equine alpha-herpesviruses were also downloaded from the virus
bank: https://www.viprbrc.org/ (more than 1400 sequences). The sequences were put on
alignment in ProgressiveMauve
(http://darlinglab.org/mauve/user-guide/progressivemauve.html), but because of the large
number of sequences and lack of multithreading it is still running (we are waiting for it to be
finalized and thinking in parallel about a multithreaded alternative).

Additionally, k-mer analysis of nucleotide sequences of reference genomes was performed.
Its meaning is to isolate all the K-length sites that can be found in the genome. The task was
to determine the maximum longest sites common to two or more species in the sample. 5
references from the list above were also used. If we searched for common between all the
viruses, we found common sites with a maximum length of 11 nucleotides, which is
insufficient for specific identification (will be found in many organisms). To obtain longer
sites, we divided the group by species affiliation (alpha and gamma) and performed analysis
within the group. The result is presented in Table 2.

Table 2.

Samples Max length Sequence

1, 3 38 AGCTCCTCCTCCGAGCGGTACGCCT
CCTGGTGTGTAAT

1, 4 78 ACAATGGCATATCCGCTGGAGCAGG
CAACCCGTACACCTACGTCAGTGAG
CACACTATAAAATTCGCCCGCACTTC
CA

3, 4 32 ACGCGCATGCGCAAGTTTGTTTTTG
GGTTTAG



2, 5 68 GGCGGCGGGGAGAACGTGTACAAC
AGCTTCTTTATGGGCCACGGGCTGG
CCTGCCTGGCCGAGCCCAC

All obtained sequences were further verified using the BLAST program
(https://blast.ncbi.nlm.nih.gov/Blast.cgi) for nucleotide sequences. As a result, it was shown
that the sequences obtained are specific only for the samples in the comparison. In the
future, all currently available complete virus genomes will be analyzed to make sure that the
choice of sequences is correct.

We also performed a small phylogenetic analysis of the genomes of these 5 viruses:

by which we can judge the proximity of 2 and 5 strains, which makes it logical to use 2
sequences for the two groups (1,3,4 and 2,5) and explains the inconsistencies in the
alignment analysis and k-measure lengths.

Tried to predict spacers for gRNA:
http://crispor.tefor.net/crispor.py?batchId=Dm0Flqrjnj319bWe2PA9

AGAGCGCGAGCAGAAGCTGC



only one for EHV-1 and EHV-4 viruses turned out well.

After all, our gRNAs ended up:

5`-(UGCCUGCUCCAGCGGAUAUGCCA-CAACACCUUCCAGGUCAAAACCCCGAUAAUG
UUGU)
5`-(UGCCUGCUCCAGCGGAUAUGC-CACAACACCUUCCAGGUCAAAACCCCGAUAAUG
UUGU)

before the dash: spacer
after the dash: scaffold


