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Background and BLM gene

Bloom Syndrome is a rare autosomal recessive disorder of chromosomal instability

Symptomes:

* Immunodeficiency

« Chromosomal instability and early epigenetic aging
« Extreme sun sensitivity

« Recurrent infections

» Predilection for malignancies and diabetes

« Developmental delays and intellectual differences

Cause:
« Mutation of BLM gene located at 15926.1

The BLM gene encodes a RecQ helicase, RECQLZ3, that unwinds a
variety of DNA substrates; therefore is involved in several pathways
contributing to the maintenance of genome stability
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Immunodeficiency

Aim of the project --> Deliver, through AAV9, the correct BLM
gene in the lymphocyte in the bone marrow In order to rescue

Experimental design

Group 1 - adolescent mice
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Group 2 - adult mice
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Analysis post-mortem:
» Lifespan
« Spleen size
« Virus expression

Analysis post-mortem:
« Lifespan
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use model

Phenotypes:

C57BL/6J vasectomized C57BL/6J
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|Affected Systems

show or hide all annotated terms

cellular

hematopoietic system
abnormal B cell morphology
decreased B cell number
small spleen
abnormal B cell physiology
abnormal class switch recombination
immune system
abnormal B cell morphology
decreased B cell number
small spleen

abnormal B cell physioclogy

abnormal class switch recombination

elevated level of mitotic sister chromatid exchange
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\ector design

The promoter of the CD19 gene is a target for the B-

cell-specific transcription factor BSAP
/ ZKozmik 1, S Wang, P Dérfler, B Adams, M Busslinger
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Expected results

Blood sample

Lymphocytes B morphology
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Expected results

Spleen size
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Conclusions

Blood sample:
Rescue of the numbers of Ig and lymphocyte B. For the latter there was

a rescue also for morphology

Spleen size:
Spleen size returned to normal condition, therefore highlighting a
rescue

Lifespan:

There was no difference in lifespan between al the group. However,
mice, in contrary to human, do not present a shortened lifespan.
Moreover, mice are in sterile condition, not applicable in human case




Future direction

Pre-clinical phase

Stage-specific apoptosis, developmental delay, and
embryonic lethality in mice homozygous for a
targeted disruption in the murine Bloom's syndrome

gene

N Chester !, F Kuo, C Kozak, C D O'Hara, P Leder

growth retardation

numbers of macrocytes and
micronuclei

[ dwarfism
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Lifespan

Embryonic Stage




Future direction
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Clinical phase cxcte e
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Pltfal IS and SOIUtiOnS Chester et al. demonstrated how homozygosity in mice

can be lethal even in the embryonic state. This could
represent a complication in the number of experimental
subjects. l

Stage-specific apoptosis, developmental delay, and
embryonic lethality in mice homozygous for a
targeted disruption in the murine Bloom's syndrome

gene Ensure that heterozygotes exhibit the same phenotype

N Chester ", F Kuo, C Kozak, C D O'Hara, P Leder and use the latter in order to increase the number of
experimental subjects

AAV is a stable virus, however the episome is deleted after
certain number of cell cycle. (More a cell proliferate, the
less the episomes last)

A 4

Evaluate whether and when a second injection is necessary



Budget

Cost

What
Frozen embryos

C57 (Male and Female)

Mice Rack ventilated cages

Mice maintanance (food and sawdust)
Mask for resercher

Other DPI

Basic lab equipments (Ex:plastic)
AAV9

cDNA

GFP

HEK cells

customs clearance

Blood analysis, Physiology evaluation

immunoistochemetry

Research team

Each Units

3,968.90 € x4 =15.875,6 €
35€ x8 female+4 male=420€

2.500 €
9 000 €/year

2.990 € x3=8979 €
2.000 €
4.000 €
2.300 €
675 € (1 ug)
824 €
595 €
500 €
4.000 €
1.500 €

80 000 €/year for 2 Phd and 1 Post-Doc
Tot=133 168 €




Blbllography

Ababou M. Bloom syndrome and the underlying causes of genetic instability. Mol Genet Metab. 2021 May;133(1):35-48. doi: 10.1016/j.ymgme.2021.03.003. Epub 2021 Mar 10.
PMID: 33736941.
- Cunniff, Christopher, Jennifer A. Bassetti, and Nathan A. Ellis. "Bloom's syndrome: clinical spectrum, molecular pathogenesis, and cancer predisposition." Molecular

syndromology 8.1 (2017): 4-23.
- https://www.orpha.net/consor/cgi-bin/OC Exp.php?Ing=IT&Expert=125 (visitato il: 11/12/2023)

- Chester N, Babbe H, Pinkas J, Manning C, Leder P. Mutation of the murine Bloom's syndrome gene produces global genome destabilization. Mol Cell Biol. 2006 Sep;26(17):6713-
26. doi: 10.1128/MCB.00296-06. PMID: 16914751; PMCID: PMC1592839.

- Chester N, Kuo F, Kozak C, O'Hara CD, Leder P. Stage-specific apoptosis, developmental delay, and embryonic lethality in mice homozygous for a targeted disruption in the murine Bloom's
syndrome gene. Genes Dev. 1998 Nov 1;12(21):3382-93. doi: 10.1101/gad.12.21.3382. PMID: 9808625; PMCID: PM(C317228.

- Bartlett JS, Wilcher R, Samulski RJ. Infectious entry pathway of adeno-associated virus and adeno-associated virus vectors. J Virol. 2000 Mar;74(6):2777-85. doi:
10.1128/jvi.74.6.2777-2785.2000. PMID: 10684294; PMCID: PMC111768.

- Jacome A, Gutierrez-Martinez P, Schiavoni F, Tenaglia E, Martinez P, Rodriguez-Acebes S, Lecona E, Murga M, Méndez J, Blasco MA, Fernandez-Capetillo O. NSMCE2 suppresses cancer and aging
in mice independently of its SUMO ligase activity. EMBO J. 2015 Nov 3;34(21):2604-19. doi: 10.15252/embj.201591829. Epub 2015 Oct 6. PMID: 26443207; PMCID: PMC4641528.

- https://www.researchgate.net/publication/375017471_Failure_to_Repair_Endogenous_DNA_Damage_in_b-Cells_Causes_Adult-Onset_Diabetes_in_Mice

- https://www.atcc.org/products/crl-1573


https://www.orpha.net/consor/cgi-bin/OC_Exp.php?lng=IT&Expert=125

	Diapositiva 1: Rescue of immunodeficiency in patients with Bloom Syndrome through AAV9
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14

