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INTRODUCTION

CRISPR (Clustered Regularly Interspaced Short Palindromic Repeats)
technology Is commonly used to make efficient, reliable and defined targeted
changes In the genome of living cells. Commonly, CRISPR technology has
been used to make precise edits allowing existing genes to be removed
and/or new ones added. In this project, we utilize the technology of CRISPR
to activate genes through the use of a modified Cas9 activation nuclease.

—acioscapulohumeral muscular dystrophy (FSHD) is a disease characterized
oy myasthenia and atrophy and has an estimated prevalence of 1 in 20,000
people. This disease Is caused by genetic changes involving the D4Z4 region
on chromosome 4. This region contains the DUX4 gene, which is silenced In
normal function. In patients diagnosed with FSHD, hypomethylation of the
D474 region prevents the DUX4 gene from being silenced.

With the use of CRISPR technology, we will be able to effectively generate
expression of the DUXBL gene (homologous to the DUX4 gene In humans) in
mice to model FSHD and illustrate the effectiveness of CRISPR activation
technology.
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Mus musculus strain C57BL/6J chromosome 14, GRCm38.p4 C57BL/6J
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=NC_000080.6:25977428-25978428 Mus musculus strain C57BL/6J chromosome 14,

GRCm38.p4 CSTBL/G6JT
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ARGCARCTGGEGTGARTAGCATCACACTATATACATGCATCCGAAARGACACACGCGARMCCCATCGTTTAT
GTATAATTAATACCTACCAATARMARCTTTTACATTGCCGEECCGTEETCCCECACGCCTTTAATCCCAGE
ACTCGEGAGGCAGAGECAGGCECATTTCTCGAGTTCOAGGCCEGGCCTEETCTACAGACTGACTTCCAGGAC
AGCCAGAGCTATACACGRCAANCCCTCTCTCARRCARMCARRCARARMACTTTTACATTCATARACTTAAT
ARTAARMCARTCAAATTCCGCACTGOTCCCACACACCTTTARTCCCACGARCTTCCGERECCACGRCECAGEC
AGATTTCTGACTTCGAGCTGACCCTCATCTACACACTGACTTCCACGGRACAGCCAACGRCTACARCCCTETC
TCCAARMAACGCATCATATTAACGCARCCOCCCARCARATCCCCAAGATCAARTAACGCTTAACCARACGCETAT

Detailed primer reports

Primer pair 1

CAGAARGGCTATACATATCAACTAAARTTTTAAACTCTCTARCTARRCCCATCTARCTAARRCCARCRAT
ARCGCGCARATATCAATARAATARARCCACARATATAATATACTARAARCCAARRMAACTETCTCCOCEEGATC Forward primer ACACCCAGTGCCTTCTTCTG Plus 20
ARGACACTTTCTTAACCCTTCTTACTACTCCARATCTGCCACCTECCACCEACCETTETCACTCACTECAGE Reverse primer CACTGAGTCACAACCCTCCC Minus 20
CACCTCTTCARRGCCTETCET Product length 1235

242 261 5989 5500 3.0
1476 1467 5996 60.00 5.00

Sequence (5'->3') Template strand Length Start Stop Tm GC% Self co

mplementarity Self 3' complementarity

1.00
0.00

Figure 1: Promoter searching in the mouse genome — FASTA Figure 2: Primers designed through “Primer BLAST" to amplify Duxbl
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Figure 4: Gel Electrophoresis of Colonies Using Designed Primers to Isolate and

Amplify ~800bp of Duxbl fragment from Assembled Plasmid

USING CRISPR/CAS9 TECHNOLOGY TO MODEL FACIOSCUPULOHUMERAL
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Amplfication of both the backbone vector plasmid (pmaxGFP) as well
as desired genomic DNA fragment (Duxbl gene) was possible through
the designed primers and PCR protocol. Assembly of both these
fragments was achieved through the ease of the Gibson Assembly
protocol, which promises the use of this method in the future. Our
desired CRISPR activation reporter was consturcted successfully, next
step is to test the consturct into an easy-to-transfect cell type by
deliver CRISPR (Cas9 VP64 and designed gRNA’s).
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Using CRISPR technology, researchers can insert synthesized gene
drive systems into host organism’s genome with a high level of
precision and reliability. Specifically, CRISPR activation and repression
technology can be used to target practically any promoter region in
living organisms to model or even treat genetic illnesses.
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