


Figure 7-3. Potential barrier around the NR. Transverse section though
the NR in young adult hermaphrodites injected with 2.5mM AF-594 Dextran
(10kD) dye (red). The NR is shown in green (Pnmr-1::GFP). The dye
accumulates on both sides of the donut-shaped ring, suggesting a potential seal
around the NR.

first larval stage animals by laser microsurgery [254,255], or to drive expression
of cell-death promoting genes. | identified three classes of reporter genes (eg/-6,
innexins and gly-18) driving GFP expression in variable number of GLRs among
other cells. | then characterized the expression pattern of these transgenes,

which will be described below:
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Figure 7-4. Expression pattern of Peg/-6::GFP reporter transgene.
egl-6 directed expression in L2 hermaphrodite animal shows GFP labeling in
GLR and HSN motor neuron.

egl-6 transgene reporter: Worms expressing the transgene Peg/-6::GFP are

labeled primarily in the HSN neurons and GLR cells (two dorsal and two ventral),
with weaker expression in DVA tail interneuron and occasional expression in the
lateral interneurons SDQL and SDQR. As shown in Figure 7-4, GLR shows a
clear cell body with sheet-like process that tapers out anteriorly. Pegl-6::GFP is
brighter in ventral GLRs compared to dorsal GLRs.

Innexins transgene reporters: GLRs express large variety of innexins, including

inx-3, inx-4, inx-6, inx-7, inx-8, inx-9, inx-10, inx-12, inx-18, and inx-22. All 11
strains showed weak GFP expression in all labeled cells. Five of these strains
(inx-4, inx-7, inx-8, inx-18, and inx-22) express GFP only in the two lateral GLR

cells.
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gly-18 transgene reporter: The gly-18 promoter drives GFP expression in all six

GLRs at the embryonic stage (Georgia Rapti, pers. comm.). | characterized the
expression pattern of these animals in post-embryonic stages. While | can detect
the six GLR cell bodies, | am unable to see the sheaths clearly. There are 15
additional cells expressing GFP, most of them in close proximity to the GLRs,
making this strain not ideal for laser or genetic ablations.

Promoter bashing

To create a GLR-specific reporter, | conducted promoter bashing on the 7kb
egl-6 locus (bases 2131-9121 in cosmid C46F4). Using molecular cloning

techniques, | generated 28 promoter segments as shown in Figure 7-5.

1kb

egl-6 promoter (7kb) | erp

Figure 7-5. Promoter bashing eg/-6 locus (7kb). The original egl-6
promoter spans 7.0kb across cosmid C46F4. Portions of the original 7kb region
were systematically deleted using molecular cloning techniques. Segments A-Z,
AA, and BB are regions upstream of eg/-6 gene start site. These promoter
segments were cloned into pSM::GFP vector for transformation using N2

animals. Segment regions listed in Chapter 6.
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Segments A, B, D, H-K, P-V are regions upstream of eg/-6 gene start site. |
cloned these promoter regions into the pSM::GFP vector and injected them
individually into N2 animals for transformation (see Chapter 6). | monitored the
progeny for GFP expression specifically in GLRs. Unfortunately, none of these
regions labeled GLRs specifically. In fact, some segments, like segment H and
O, introduced labeling in new cell types. | did not observe any obvious pattern to

aid me in selective bashing.

7.4 GLR glia ablation using microbeam laser

| tested GLR laser ablations using transgenic strains described above. |
successfully ablated two GLRs in Peg/-6::GFP worms at L2 larval stage. | found
that GLR ablation at L2 stage is easier because the cell bodies are larger and
easier to detect. Ablation success was confirmed by the lack of GFP expression
and nearby cells looked healthy right after ablation and 48 hours post-ablation.

Due to lack of GLR-specific reporter, ablation studies were put on hold.

7.5 Conclusion

GLR glia are poorly characterized cells and only have few speculative
reports of their function in the literature. The goal of this project was to identify a
novel function of the GLR cells. Although | took the steps discussed in this
chapter, | was unable to isolate a GLR-specific reporter, which was a crucial
element to continuing this project. Given the inability to progress this project due
to the lack of the GLR-specific reporter, | decided to turn my attention to the
stress-induced glial remodeling project.
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