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= Bloom syndrome helicase (BIm)
facilitates rapid embryonic cell cycles,
mMeiotic chromosome segregation, and
homology directed repair of DNA!254

" B/m mutants cause chromosomal
apnormalities, loss of heterozygosity
(LOH), and genome instability'+>#

= | deleted B/Im regions using CRISPR~ to
test functional significance

= Deletion of amino acids (aa) 576-720
caused significant effects in:

= Mejotic chromosome segregation
(Via iIncreased nondisjunction [NDJ])

Mitotic crossover (CO) prevalence

DNA repalr pathway choice

- Mmbryonic viability

= This suggests this region is critical to
Blm function, possibly via regulation by
ATR or ATM kinase (mei-4l/tefu)
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Figure 1. Synthesis Dependent Strand
Annealing + double Holliday Junction
dissolution DNA repair mechanismes.

= Blm helicase unwinds DNA during
DNA repairh22

» This prevents mitotic COs'#4, helps
avoid meiotic chromosome NDJ#
oromotes SDSA* and aids rapidly
replicating embryos by fixing
stalled/broken replication forksh34

= |[mproper BIm function can lead to
Bloom syndrome and cancer

Bloom Syndrome Helicase
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Figure 2. Studied B/m fragments,
alleles, and functional domains
(Flybase). Fragments are conservead
Blm regions across Drosophila species
closely related to D. melanogaster.
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Future Directions
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Figure 4. Crosses to recover desired
CRISPR deletion (BIm dl1-240 shown).
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Figure 7. Predicted phosphorylation sites by
DNA repair regulatory kinases ATR/ATM (mei-
41/tefu) within Blm aa 576-720.

Deletions then assessed in four experiments: . Further examination of aa 576-720 through

oredicted phosphorylation residue mutations

« Mutate S/T residues to D (phospho-mimetic)
or A (phospho-dead) in vivo to evaluate
importance of potential phosphorylation

« Characterize C-terminal BIm deletions in vivo
* Immunofluorescence to determine Blm regions

1. NDJ Assay: Flies scored using Bar phenotype
to scan for X chromosome NDJ.

2. CO Assay: Recessive marker exchange(s) in
mMale germline via mitotic CO are scored in
porogeny.

3. P{w?} Assay: Eye color of flies mark SDSA versus

NonN-SDSA repair pathways.
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Figure 3. Using CRISPR for in
vivo BIm deletions. Cas9/gRNA
cuts DNA, resulting in deletion

oy using a supplied template essermgl tO,:
for repairs. Deletion of aa 1-240 4. Hatch Assay: Hatched embryos counted for * |ocalization to DNA double strand breaks

viability to determine maternal effect lethality. » Cell cycle progression roles

= Deletion of Blm aa 576-720 causes:
= [Nncreased NDJ rates
= |[Nncreased mitotic COs, though not at levels of
N'Tand N2 null alleles
» |[Ncreased end-joining repair
» |[Nncreased embryonic maternal effect lethality

= Blm aa 576-720 is important to BIm DNA repair
and empryonic development functions

= Pinpointing regulatory sites of functional
significance will allow us to better examine
effects of B/m mutations in Drosophila and
ootentially in disease

BIm is shown.
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Figure 5. (A) NDJ rate in wt and BIm deletions over the classic B/m N1 null allele®.
While d1-240 has a NDJ rate close to wt, classic BIm alleles N1 and N2 and B/Im
d576-720 show increased NDJ rate versus wt (*p<0.05, unpaired t-test, each).

(B) Male germline mitotic CO rates for wt and B/Im deletions over B/Im N1 null
allele*. BIm d1-240 and d576-720 have significantly lower CO rates versus BIm
alleles N1 and N2 though greater than wt (*p<0.05, ANOVA with Tukey's post-hoc).

Figure 6. (A) P{w?} assay
A B data for wt and B/m d576-
720 over BIm D2 null allele.
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