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Background
We present a novel growth phenomenon in N. crassa
identified using microfluidic technologies. N. crassa cells
form a complex web-like network through hyphal extension,
branching, and fusion. Our preliminary data indicate that
after this filamentous network has been established, bursts
of tree-like structures build upon these pre-existing network
tracks. These trees grow rapidly, branch highly, and remain
localized to particular segments of the network. The goal of
this work is to use microfluidic technology as a tool for
uncovering the genetic mechanisms dictating formation of
these tree-like structures following filamentous network
formation in N. crassa. This work will provide insights into
cell-cell communication, social behavior, and response to
glucose availability through foraging.
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Figure 1. Microscope image of PDMS-based microfluidic
design. The device contains a 400 µm wide central main
channel surrounded by 250 narrow side channels that are
10 µm wide. We trap the N. crassa cells in the narrow side
channels, allowing their filaments to grow into the main
channel. The filamentous network forms inside the main
channel, followed by formation of the tree-like structures.

Figure 3. Mixed N. crassa cell populations with mCherry
(red) or Venus (yellow) fluorescent reporters tagged to the
promoter of ccg-2. A. Network formation at 15 hours. B.
Same position as (A) at 40 hours. C. Network formation at
18 hours. D. Same position as (C) at 40 hours. Scale bar,
100 µm.
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Figure 2. Roughly 1,000 N. crassa cells are inserted into
the microfluidic device with Vogel’s media containing 1%
glucose. The cells grow in this device for 3 days, where
fluorescent imaging is captured every 30 minutes. mCherry
is attached to the promoter of ccg-2. First, a filamentous
network forms (A, 34 hours), followed by bursting of a treelike structure along the pre-existing network tracks (B, 44
hours). Scale bar, 100 µm.

Figure 5. The images are quantified using Digital Imaging
of Root Traits (DIRT), a platform developed to phenotype
shapes of plant root systems. Because roots and N. crassa
grow in a similar manner, DIRT can also be used to quantify
our branching phenotype. Figures A-D were computed from
the tree in Figure 2. A. Percentage of width accumulation
over 10%-90% of the depth over time. B. Number of tree
tips over time. C. Number of tree tips emerging from upper
segment over time. D. Number of tree tips emerging from
lower segment over time.

Figure 4. N. crassa cells expressing Venus fluorescent
reporter tagged to the promoter of ccg-2. Cells were
exposed to cyclohexamide, an inhibitor to protein
translation, at a concentration of 1 mg/mL with Vogel’s
media containing 1% glucose. A. Cells after 0 hours of
growth. B. Cells after 25 hours of growth. Scale bar, 100
µm.
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