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INTRODUCTION
Theoretical Neuroscience, Project Overview, 
Literature Review 
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INTRODUCTORY 
BIOPHYSICS

The Hodgkin–Huxley experiment
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BIOPHYSICS
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The Hodgkin–Huxley model



Fungia Goniopora Heteroxenia

CHOSEN CORALS 
AND RATIONALE

8Meandrina Nephtheidae



LITERATURE REVIEW
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METHODOLOGY



RECORDING DEVICES
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SUCTION 
ELECTRODES
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MICROMANIPS AND 
ORGANISATION
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SYSTEM SETUP
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RESULTS
First recordings of solitary polyp and 
octocorallia action potentials, hints at 
periodicity, 



Raw Data 
Formatting, Parsing, 

Challenges
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FUNGIA ACTION 
POTENTIAL TRACE 

○ Only 1 AP waveform type recorded 
○ 550ms action potential
○ Evolutionary implications

□ Oldest scleractinian corals likely solitary 
organisms (Early Triassic) 
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MULTIPLE FIRING 
CELLS PER 
TENTACLE

○ Activity Baseline/ Mechanical 
Stimulation from SE

○ Amplitude variation in the signal 
□ APs as an all or nothing event 

□ One mic, multiple speakers
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FUNGIA PERIODIC 
ELECTRICAL 

STIMULATION  

Oral Disk 1ms 9V pulse @ 1Hz, 0.33Hz, 0.2Hz

Periodicity with skips, multiple firing
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FUNGIA ION 
DEPLETION 

○ Repeated mechanical stimulation evokes 
same waveform each time
□ Event duration, shape constant 

○ APs have decreasing amplitude
□ Ion depletion (muscles)
□ Sensory numbing (wearing a watch)
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FUNGINA PREVIOUSLY 
UNRECORDED 

SECONDARY PULSE
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Goniopora Action 
Potential

○ Low responsivity, volatile seal 
○ 1200ms action potential - longest measured

□ Corresponds to slowest tentacle contraction
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Heteroxenia Action 
Potential First Trace
(Passive Waveform)

○ Plateau feature suggests cardiomyocyte AP  similarity 
(potentially periodicity artifact)

○ >1s duration - periodicity timescale (not SSc/SSo)
□ Unusually slow > suggestive of relation to tentacle contraction
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Heteroxenia - Three 
Action Potential 

Waveform
○ Similarity to SSo, SSc in McFarlane 1975
○ Not present without stimulation--sensory burst/cascade
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HETEROXENIA 
PERIODICITY ABOVE 

THE NOISE 
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10^(-0.75)*10 = 1.58 sec period 

Preliminary indication for neurophysiological origin of 40 BMP (T = ~1.5s)

INTER SPIKE INTERVAL

AVERAGE WAVEFORM



Inhibition Periods 
Controlled by APs

Recording and stimulating at the same pulse (1ms 9V)

Musculature contraction inhibitory action potential & burst event

Inhibition matches known “half minute” contraction duration  



SPONTANEOUS 
SPIKING DURING 
VOLTAGE STEP  

○ 9V constant potential difference applied 
○ periodicity with skips, multiple firing
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SIMILARITY TO 
CHAOS!

Distinctly non Hodgkin Huxley doubling behavior
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Conclusion

○ First recorded action potentials of three coral 
species
□ Action potential detection characteristic of multiple 

systems in higher organisms

○ Periodicity extant
○ Chaotic behavior extant

□ Hints at period doubling
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FUTURE WORK

○ ***Further heteroxenia chaos/period 
doubling experiments 

○ Selectively iron deficient solution 
○ Further methylene blue dying 

□ Map conductivity and identify AP location 
○ ***Patch clamp experiments
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