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Today we report the use of base editing in patient-derived cells and in mice to
correct the most common cause of progeria, the devastating rapid aging disease.
Progeria is typically caused by a dominant negative CeG-to-T*A point mutation in
LMNA. 1/11 https://t.co/O7dkEYpndg

How Base Editing Works Researchers used a technique to fix a genetic mutation in mice
with progeria, a rapid aging disease that in children leads to early death.

Children with progeria have 1. A‘base editor’ was designed to home in on this
a mutation at asingle letter mutation and correct it to the normal sequence. The BASE EDITOR
in their DNA. These letters, molecule was put into a special inactivated virus.

called bases, are strung
together like beads on a
necklace in two paired
strands to form a double
helix that makes up our
genome.

The mutation that causes
progeria is the replacement
of a C+G base pair at one
position in the genome with

2.Thevirus was
injected into young
mice genetically
modified to have the
mutated human gene
that causes progeria.

VIRUS

= 3.The base editor
rearranged the atoms
Healthy inthe A to instead
resemble G through a
chemical reaction.
Progeria
T
A 4. The base editor then
marked the unedited
strand to prompt the
Source: David R. Liu, Broad Institute, ~ cell to replace the
Harvard University, and Howard mutated T witha C,
Hughes Medical Institute restoring the base pair

Erik Brynildsen and Josh Ulick/ with the corrected G.
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The mutation (discovered by @NIHDirector’s lab in 2003) results in progerin, a toxic protein that damages nuclei. So
providing more healthy LMNA is not a solution, and cutting the mutated gene with nucleases is also challenging due to indel
mixtures & similarity with wt LMNA.2/11
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We used an adenine base editor to convert the TeA that causes progeria back to C+G at the key position in LMNA. Base
editing in cells from progeria children corrected the mutation efficiently (~90%) with minimal indels or off-target edits, and
restored nuclear morphology. 3/11
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We then performed in vivo base editing of a mouse model of human progeria developed by @NIHDirector’s lab. These mice
have two copies of the mutated human LMNA gene, and develop heart disease, age rapidly, & die early (~7 mo.),
resembling symptoms of the disease in children. 4/11
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A single injection of AAV9 (10711-10712 total vg) encoding the base editor into the circulatory system of these mice resulted

in ~10-60% correction of the mutation in various organs, corrected the RNA missplicing of LMNA, and reduced progerin
protein levels in tissues. 5/11
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Base editor-treated mice showed profound rescue of aorta pathology. While saline-injected control progeria mice lose >90%

of their vascular smooth muscle cells by 6 mo., and accumulate thick fibrosis around the aorta, base editor-treated aortas

are normal in these respects. 6/11
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Consistent with this rescue of aorta pathology, aortas of base editor-treated mice at 6 mo. show little human progerin, but
abundant normal human Lamin A protein in vascular smooth muscle cells by immunofluorescence. 7/11
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Control progeria mice had a median lifespan of 215 d. Mice injected with base editor at 14 d (corresponding roughly to a
5-year-old human in maturation level, though not necessarily in disease progression) had a median lifespan of 510 d,

Progerin
+ DAPI

approaching “old age” in normal mice. 8/11
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