Introduction

In Neurospora crassa(afilamentous fungus), there are several
enzymes that cause the breakdown of tryptophan into
fluorescent anthranilic acid, several of whose genes have the
chromatin marker that our lab studies, specifically
methylation of lysine 27 of histone H3.Ifwe give a N. crassa
culture tryptophan and it fluoresces under UV light, this
Indicates that the genes are “turned on” normally; if it doesn't,
they could be abnormally “turned off.” Understanding which
genes contribute to the regulation of this pathway could
iluminate general chromatin control processes.
Conveniently, our lab already has a collection of mutants, the
FGSC knockout library, that include mutants with knockouts
of almost every gene in the N. crassa genome.

Research Question

We wanted to know if there are any additional unknown genes
that affect the regulation of the kynurenine pathway. If we
could identity genes that are essential in the functioning of
the pathway, these could potentially be affecting the H3K27
methylation. Using the FGSC knockout library, I conducted a
screen of the collection that used relative fluorescence data
after the strains had been given liquid medium containing
tryptophan.
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This figure pictorially represents the methods used in the
primary and secondary screenings of the FGSC knockout
library.
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Primary Screening

For the primary screen, the strains were
analyzed using fluorescence data and
optical density data (i.e. how much
tissue grew). The strains that showed
tissue growth coupled with low or high
fluorescence were advanced to the
next screening round. There were
around 100 strains identified from this
screening that moved on.

To the right is an example graph from
plate 16 . There were 135 others similar
to this. The three lines on the graph are
the linear line of best fit, and plus and
minus one tenth of a standard deviation
away.

Using Fluorescence Assays to Explore the Regulation of the
Kynurenine Pathway in Neurospora crassa
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Secondary Screening
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A culture of V. crassa

The bar chart
shows the
fluorescence of

Strains of Interest Normalized to Wild Type (WT = 1)

two cultures per
strain in relation to
wild type (WT = 1).
The blue bars are
hyperfluorescent
and the orange are Sy
hypofluorescent.
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Additional Characterization

- PCR confirmation of the mutants by using a forward primer in the upstream region of the
gene and areverse primer in the hygromycin resistance cassette that replaced the gene

- Searching the BLAST database for homology of the proteins made by the genes

- Atime course that allowed the mutants I identified and previously known mutants that
disrupt the regulation of this system to be compared over three hours, and another at two
days. Some of this time course was inconclusive, but mainly the strains I identified were on
par with the strains previously known to affect the chromatin markers of the kynurenine

pathway.
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Future Directions

Actions Already Underway:

- Complementation by crossing the strains of
interest with a Ass3-strain to see it the genes that
are knocked out cause the phenotype

Future Actions:

- Re-attempting to tag tah-2 (a previously known
gene that is required for the function of the
Kynurenine pathway)

- Western blots on enzymes in the kynurenine
pathway whose genes are marked by H3K27me.
This would see if the enzyme transcription is
being affected or if something else in the
pathway is

- More generally: answering the question of why
these mutants have these phenotypes.

Figures A and B to the right ’ |
show two cultures, wild type e |
and Atah-2 (a gene known to * ——

disrupt the kynurenine
pathway).The cultures are
shown in daylight and in UV
light. The wild type culture is
noticeably more fluorescent —~—
than the Atah-2 culture, | P _ -
meaning that it is producing PSS \yild Type [
more anthranilic acid, as ~
anticipated.

koo ‘ e

Note: While Neurospora
crassais typically orange, in
liquid cultures it is white.See
the figure in the Secondary
Screening section for a
picture of orange
Neurospora crassa.
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