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Loss of Expression of HA-En Accompanies Gain of Expression
in Neighboring Cells

Background Methods

Neurodevelopmental Disorders Using Large Transgenes to Study Requlation of engrailed
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- The engrailed (en) gene is found in many bilaterians and encodes a homeodomain protein
and nuclear transcription factor

- Engrailed protein plays important roles during neurodevelopment Figure 4. Some midline cells normally expressing HA-En and Inv lose expression of HA-En,

while adjacent cells in the segment gain expression of HA-En. Confocal image of stage 17
WT and HAen79A0S CNS, focused on midline cells.

The Model Organism Drosophila Melanogaster

A
Conduct |mage
2L 2R Collect embryos immunofluorescence . Stage 12
~ < - HAen79@attP40 assay
- Stage 17
- HAen79AS
- HAen79A0
- HAen79A0S Exacerbated Misexpression of HA-En in HAen79A0 and

HAen79A0S Could Be Due to Loss of Polycomb Silencing
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Figure 1. engrailed (en) and its genomic neighbor, invected (inv), are co-expressed in the

central nervous system (CNS) throughout development, beginning during embryonic
development. A. Schematic of inv/en gene locus, located on the right arm of
chromosome 2 B. Maximum projection confocal image of wild-type (WT) stage 12 whole
embryo and C. stage 17 whole embryo. Anterior upper left, ventral view.

Conclusions

- Fragment O could contain a CNS-specific PRE

- Fragment S has a Ph peak but does not appear to have a CNS-specific PRE
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- Determine cell types that lose and gain expression of HA-En in HA lines using
eNeuro atlas

Figure 2. ChlIP-seq for Polyhomeotic (Ph), a Polycomb group (PcG) protein. O and S
fragments within inv/en requlatory DNA bind Ph in embryos.

- PcG complexes modify chromatin to repress transcription of target genes

- Polycomb Response Elements (PREs) are cis-regulatory elements that recruit PcG complexes
to DNA

Figure 3. Misexpression of HA-En occurs in all late stage HA lines, but is exacerbated in
the midline of HAen79A0 and HAen79A0S.
Maximum projection confocal images of the CNS in A. Stage 12 embryos, and B. Stage 17
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