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ISEASE
e Hutchinson-Gildford Progeria Syndrome HePs |
(HGPS)
e De novo autosomal dominant disease
e Premature aging, postnatal growth non-HGPS ]
retardation, early loss of body weight, - W _ e=gs
e Death ~13 years old: heart attack or stroke Fig. 1 Fibrosis of the adventitia in HGPS
e Loss VSMC --> fibrosis --> atherosclerosis O e ot of cardiovascular tissues from two
comparative analyses with nonHGPS cohorts (D-E-F)
THE GENE: LMNA THE MUTATION: C.1824 C>T
e Encodes for Lamin A/C e Activation of a cryptic splicing site =>
¢ Intermediate filaments of nuclear deletion of 50 aa
lamina e Abnormal processing
e Control nuclear shape, DNA e Farnesylated lamin A isoform =>
replication and gene expression progerin
‘ Lamin A
| Exon 10 ‘ Progerin
Fig 2. LMNA gene transcripts. " Progerin Lamin C
Specific part of exon 10 for lamin C (in red).
150 nucleotide region of exon 11 deleted in progerin (in yellow)




m of the project

shRNAs progerin knockdown

WHY shRNA? CELL LINE: HGPS FIBROBLASTS
* Knockdown of target gene e One of the more affected cells in
e Low rate of degradation HGPS
 Previous studies with shRNAs and  « Easy to manipulate and work with
HGPS
WHY AAV9 VECTOR? ANIMAL MODEL: TRANSGENIC
e Low immunogenicity HGPS MICE
: . wWT G609G
e Infection of dividing and non- e Contains the human CTR
dividing cells LMNA gene carrying the
e Episomal concatemers, no p.G608G mutation
insertional mutagenesis e Phenotype similar to
e Serotype 9 infects more affected humans
tissues (heart, muscle) e We studied the most

affected tissues: heart
and muscle

Fig 3. WT and G609G
CTR female mice at 3.5
months of age.




ctor design

51TR CMV promoter shRNAs  CMV GFP polyA 3'ITR
DELIVERY SYSTEM A 2= 4=
AAV9 VeCtO rs fro m Vecto r B | o | a bS Figure 3: Structure of AAV9 vector.
S h R N A S E Q U E N C E S Homo sapiens lamin A/C (LMNA), transcript variant 7, mRNA

Sequence ID: NM_001282626.2 Length: 3028 Number of Matches: 1

» Size: ~2.2kb Range 1: 2012 to 2030 GenBank Graphics
b 4 dlffereht ShRNAS + -l Scrambled ShRNA Score Expect Identities Gaps
. . 38.2 bits(19) 0.044 19/15(100%) 0/19(0%)
e BLAST to check the similarity of the ery 1 GOCTCAGGAGCCCAGAGCC 19
sequences Sbjct 2012 éa';é”iééiérl:étlz!mli&é 2030

Figure 4:BLAST of sShRNAI1 vs progerin mRNA

shRNAI1 (from Huang et at):

5'- CGCTCAGGAGCCCAGAGCCCCTT-CAACAGAGCGGGCTCTGGGCTCCTCGAGCC -3
shRNA2 (designed with siDirect 2.0 software):

5- ACATGATGCTGCAGTTCTGCGTT-CAACCCACAACTGCAGCATCATCT -3

shRNA3 (designed with BLOCK-iT™ RNAIi Designer software):

5- CACCCGCGGCGCAGCCTGCCGCACAAGCGGUGTT-CAACCCCTTGTCGGCAGGCTGCCCaC -3¢
shRNA4 (designed with siDirect 2.0 software):
5-CACCCG*TTTTTCTTTGGCTTCAAGCCCCGGTT-CAACCGCGGCTTGAAGCCCAAAGCAAAAA-3
Scrambled shRNA (designed with siRNA Wizard software):

5- ACCTCGCGCGCACCGCAGCGCAGACCTTCAA-GAGAGGTCTCCCTGCGCGTGCGCTT -3!

Figure 5: Sequences of the shRNAs. Sequences in italics are the linkers and the loops
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% of senescent cells

2) STUDIES ON INFECTED
CELL CULTURES

Progerin immunostaining
HGPS shRNA

DAPI colouration
HGPS shRNA

B-galactosidase staining
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fig 1,2,3 are adapted from ref. 3 and 4, other images are originally produced 00



Choice of the shRNA vector
and safety control

1L e We choose the shRNA which present a

better yield in the previous tests

e The chosen vector is transferred to 5 wt
colonies

e these colonies are used to measure
proliferation capacity and senescence ratios,

0- 3 to clarify possible deleterious side effects
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fig 1,2 are adapted from ref. 4, other images are originally produced



v i vo t h e r a py @ gflnglr\nlicopies per injection:

Solution: 40 pl PBS + virus

ICE MODELS INFECTION shR/N;x Mcj% HGPS

e Mice are transfected with the
best shRNA or the mock

version. J,

e The therapy is administrated

by intra peritonea| injection. STUDY OF THE INFECTION BY TISSUE FLUORESCENCE

e 4 mice for each group are
sacrified 48h after the Liver Lung Brain Muscle Kidney
injection,

e \WWe measure the infection in
several organs, with more
interest in those ones Mmost
affected by HGPS.

| fig 1is adapted from https://doi.org/10.3389/fphar.2017.00241, other images are originally produced



In vivo therapy

shRNA Mock HGPS

Genome copies per injection:
2*¥107°12
Solution: 40 ul PBS + virus

wave

Fluorescence measurement
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fig 1,2,3,4 are adapted from ref. 3 and 4, other images are originally produced
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MATERIALS AND METHODS

VECTORS AND MODELS

e Mice models: wild type C57BL/6 mice and transgenic mice for human
progeria mutated gene C57BL/6-Tg(LMNA*G608G)HClIns/J

e Cell cultures: untransformed human fibroblasts from progeria patients

e Viral vectors: AAV9 vectors, with EGFP expression cassette, expressing
either a shRNA among the 4 chosen or a scrambled RNA.

METHODS FOR IN VITRO STUDIES

Infection rates are measured with a cell sorter in 3 colonies per group. Then, 3
colonies of treated, untreated HGPS and Wild-type fibroblast undergo: clonal
size and proliferation assay; beta galactosidase staining assay; immunostaining
for progerin; studies on nuclear shape by DAPI staining. In 4 colonies for every
group infected cells sorted by the cytofluorimeter undergo Western blot for
LMNA/LMNC/Progerin; gPCR on mRNAs for the same genes.

METHODS FOR IN VIVO STUDIES

Infection rates in tissues are measured by fluorescence and cell sorting, in 4
mice per group. 10 mice from each group are screened through time for
weight, activity, limb strength and glucose levels then to compare lifespans. At
3,5 months of age, in other 6 mice: tissue morphology vectors expression,
immunotoxicity and nuclear shape of transfected cells are observed. Infected
cells are isolated and selected by cytofluorimetry for western blot and gqPCR.
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Contrasting results

Tests for phenotypic parameters for
shRNA therapies could give
contrasting results for progerin
expression and other symptoms.

Vector toxicity

The vector we apply may result to
cause reduced viability or
proliferation in the safety control.

Non-integrating vector

AAV9 is a non-integrating vector due
to the removal of rep genes. There is
a limited transmission to daughter
cells

LS AND SOLUTIONS

Tests' repetition

This kind of discrepancy is not
expected for the known mechanism
of the pathology, So if detected, the
tests are to be repeated

Choose the 2nd best

After repetition of the safety check,
if the toxicity is confirmed, the 2nd
best shRNA vector is tested instead.

Periodic treatment

In case of hon-significant results, we
could repeat the experiment by
applying more than one injection
throughout the development, to
increase the number of transfected cells
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