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Background Preliminary Results Methods

Cell cycle timings and zygotic gene activation (ZGA) are [ NC11 } NC12 NC13 [ NC14 ] » Spatial and temporal expression of target genes visualized by

controlled by the ratio of nuclear content to cytoplasmic volume 7% MS2/MCP visualization technique? (Figure 5A)

(N/C ratio).! Some genes, called N/C ratio-dependent genes, are PO R et ¢ » Generate haploid embryos through genetic crosses (Figure 5B)
directly regulated by the N/C ratio via one of three overlapping it Figure 3: » Procure wild-type diploid embryos, haploid embryos with the
modes: changing the timing of nascent RNA output (changes in cell Demonstration sesame (Hiral85b, or ssm) mutation, and rapidly-dividing diploid
cycle duration), the rate at which transcription occurs (kinetics of rho-MS2 off Y€ e embryos with the checkpoint (chk) mutation>%’

expression), or the probability of transcription initiation.? His2Av-mRFP Ln:tﬁzsei » Mount the Drosophila embryos in an optimal orientation for

In eukaryotes, genes are regulated by noncoding regions of ATETEY nuclear cycles imaging using a standard mounting protocol (Figure 5C)
DNA, such as enhancers and promoters. These sequences bind to U 2nd the » Images are taken using a confocal laser-scanning microscope, and
. . . . ol ml e e expression . . .
proteins called transcription factors (TFs) that in turn regulate SRR o ains of tho we use MATLAB to trace the expression inside each nucleus
whether a gene is expressed and how. While ZGA is controlled by the S, . and Kr (Figure 5D)
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Figure 4: Kr-MS2 expression showing N/C ratio-dependent properties Referen C es & AC k N OWI Ed g m en tS
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Identify more N/C ratio-dependent genes in Drosophila
em br oS 3 nd thEI r res eCtiF\)/e modef Of resu Iation p . . . 1Syed, S., Wilky, H., Raimundo, J., Lim, B., & Amodeo, A. A. (2021). The nuclear to cytoplasmic ratio directly regulates zygotic
Y P : Discussion & Proceeding Forward e s e g oo e A o S f e e

2 See Footnote 1
3 See Footnote 1

How does expression vary temporally and spatially for As progress on this project continues, the main goal is to continue collecting images of embryos *Hoppe, C., & Ashe, H. L. (2021). Live imaging and quantitation of nascent transcription using the MS2/MCP system in the
. . . . . . . . . Drosophila embryo. STAR Protocols, 2(1), 100379. https://doi.org/10.1016/j.xpro.2021.100379
different N/C ratio-dependent genes in wild type (WT), with target genes tagged using the MS2/MCP reporter system. As imaging and analysis are sMasrouha, N., Yang, L, Hijal, S., Larochelle, S., & Suter, B. (2003). The Drosophila chk2 gene loki is essential for embryonic

. . . . . . double- d-break checkpoints induced i h : ics, ) —982.
haploid (ssm), and rapidly-dividing diploid (chk)? performed, another goal is to study expression at the endogenous locus rather than utilizing a e e e s et 3 gy cC I phase or G2. Generics, 163(3), 973-582

reporter System tO produce more accurate results Th|S entai|S inserting the MSZ repeats adjacent ®Loppin, B., Docquier, M., Bonneton, F., & Couble, P. (2000). The maternal effect mutation sesame affects the formation of the

male pronucleus in Drosophila melanogaster. Developmental biology, 222(2), 392-404.

Do enhancers take charge of sensing changes in the N/C ratio? to the target gene rather than in the regulatory region, which will provide a direct quantification  Gramates L. S.etal.; the FlyBase Consortium, FlyBase at 25: Looking to the future. Nucleic Acids Res. 45, D663-D671 (2017).
of expression rather than indirect|y assaying the gene via a reporter_ Upon ana|yzing collected I would like to formally and sincerely thank CURF for providing funding so that | can participate in this project. | would also like

to thank Dr. Bomyi Lim for welcoming me to her team of brilliant researchers. Thank you to everyone in the Lim Lab who

What mechanism allows enhancers to sense changes in the data, we hope to uncover the mechanism behind the enhancer’s ability to sense and react to supported me and taught me invaluable lessons. Lastly, | would like to acknowledge Shufan Lin. Her patience and kindness

make her an excellent teacher, and | could not have been more fortunate to have her as my mentor. She has made me more

N/C ratio? changes in the N/C ratio in N/C ratio-dependent genes. passionate about science, so thank you.
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