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Zebrafish embryos can survive for up to 50 hours in absence of § in mitosis following 1 hour

oxygen (anoxia). N-Myc Downstream Regulated Genes (NDRGs) are P of anoxia compared to
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transcriptionally upregulated under low oxygen and have been linked %’ embryos which were

to adaptive responses of hypoxic cancer cells. The Brewster lab has E 200 injected with a Standard
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shown that NDRG1a is implicated in physiological adaptation of 0 hours 1 hours 2 hours (STD) control morpholino. (4]
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zebrafish kidney cells to prolonged anoxia, by downregulating the
ATP-demanding sodium-potassium ATPase pump. My research
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project aims to determine whether members of the NDRG family also e Overexpression of NDRGs results in decreased cell numbers
play a role in mediating anoxia-induced cell cycle arrest, which is and DNA replication, knockdown leads to increased 0,1, 2, and 4h
expected to be energy-conserving and pro-survival. | hypothesize proliferation.?

that NDRG1a is activated in response to anoxia and blocks mitosis. To

test this, we are comparing the mitotic index in dome-stage m
NDRG1a-depleted embryos raised under anoxic conditions (2h and
4h) to control groups. The mitotic index (hnumber of M phase
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cells/total cell number) is assessed following imaging and

guantification of embryos labeled with P-Histone 3 (M phase marker)
and DAPI (nuclear marker). Preliminary data indicate that the mitotic

index is higher in anoxia-treated NDRG1a-depleted embryos than in Standard protocol for fixation and rehydration
controls, supporting my hypothesis. Future directions of this project Heating Mlathod
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will include analyzing the role of other members of the NDRG family, Regulates spindle organization Add 150 mM Tris-HCI (pH 9.0)

specifically NDRG3a, in cell cycle arrest.
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which DNA is replicated (S
phase), the cell divides (M
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Time in anoxia

Future Directions

0 min
e Continue initial experiments, running more trials
20 min with a greater a sample size.
e Analyze the role of other members of the NDRG
240 min family in cell cycle arrest

Morpholino Knockdown Approach

Inject groups of fertilized embryos with a REfe rences
standard morpholino and an NDRG1a morpholino

Figure 2A: Time for anoxia-induced cell cycle arrest in zebrafish. Animal poles
of dome-stage (4 hpf) embryos exposed to increasing durations of physical

anoxia 0, 30 and 240 minutes shown here. Embryos were then labeled via 1. Ortmann et al., 2014
immunofluorescence with anti-pH3 (mitotic marker)(A-C), anti-PCNA 2. Kitowska and Pawelczyk, 2010
replication marker), and stained with DAPI (nuclear marker). Scale bar is [3] - , ’ '
(logum. ) ( ) 3. Eisen and Smith, 2008
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