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Role of RecQS5 in Syncytial Blastoderm of the Drosophila Embryo
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RecQS5 belongs to the family of RecQ DNA helicases. There are 5 RecQ homologs in mammals, and defects in 3 of
them (BLM, WRN, and RECQL4) give rise to cancer predisposition syndromes in humans. Although no human disease
has yet been genetically linked to a mutation in RecQ5, this enzyme is thought to have unique functions, based on its ubi-
quitous expression profile and specific C-terminal amino acid sequence, both of which are very different from those of
other RecQ DNA helicase family members. The analysis of MEF and ES cells derived from RecQ5-deficient mice investi-
gated by Hu ef al. suggested an important role for RecQS5 in the DNA metabolism of the early embryo. However, it is
unknown how RecQS5 deficiency destabilizes DNA. To address the DNA instabilities in RecQ5-deficient animals, we
chose Drosophila melanogaster which has simple checkpoint systems in its syncytial embryos. By analyzing Drosophila
syncytial embryos, we demonstrated that the loss of RecQ5 increased the frequency of spontaneous mitotic defects such
as anaphase bridge formation. A pair of daughter nuclei that had been linked by such DNA bridges was simultaneously
eliminated via a Chk2-dependent pathway. These findings suggest that the lack of RecQS5 causes spontaneous double-
strand DNA breaks. RecQ5 may thus function in the resolution of anaphase DNA bridges during mitosis in syncytial

embryo.
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Fig. 1. Asynchronously-behaving Nuclei Emerge in Syncytial
Embryos Lacking Maternal RecQ5

Embryos were stained with PI (red) and anti-PH3 antibody (green).
Typical images asynchronously-behaving nuclei (red, PH3-negative)
emerged in RecQ5-lacking embryo are on the right. The frequency of appear-
ance of asynchronous nuclei is specified according to their type of pattern,
such as single (black bar in graph and top image), pair (white bar in graph
and middle image), and cluster (dotted bar in graph and bottom image) .
The frequency of defects in RecQ5-lacking embryos was significantly differ-
ent from that of those in the wild-type ones (p<<0.01, y>-test).
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Fig. 2. Anaphase DNA Bridges in RecQ5-lacking Embryos
Syncytial embryos were squashed, and their DNA was stained with
DAPI. The data indicate the numbers of normal and DNA-bridged figures
scored. Images represent figures of chromosomes with normal or bridged
structures in wild-type and RecQ5-deficient embryos. *p<{0.01, x2 test.
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Fig. 3. Live-imaging Analysis of Nuclear Components in a Syncytial Embryo Lacking RecQ35

Live embryos expressing His2AvD-mRFP and Jupiter-GFP, which afforded visualization of histone (red) and microtubules (green) /centrosomes (green),
respectively, were analyzed by time-lapse confocal microscopy. Asynchronous nuclei are marked with arrows. The panels represent prophase (a, a2) , metaphase (b,
b2), anaphase (c, ¢2 and d, d2), telophase (e, €2), and interphase (f, f2). The black-and-white insert represents the image of His2Av-mRFP in panel ‘‘e”’.
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Fig. 4. Centrosome Inactivation in Asynchronously-behaving
Nuclei Occurred in the recg5-derived Embryo

Embryos lacking RecQ5 (A and B) or RecQ5 and Mnk (C and D) were
stained with anti-PH3 antibody (cyan), anti-y-tubulin antibody (green) and
PI (red). Photos represent the merged images of PH3, yp-tubulin, and PI
staining (A and C) and images of y-tubulin staining (B and D). The regions
containing abnormal nuclei with diminished y-tubulin staining of centro-
somes are circled.
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