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Nature of the Problem

Autism Spectrum Disorder R

A neurodevelopmental disorder marked by
social and communication deficits as well
as repetitive sensory-motor behaviors .

Strong Genetic Component @@

Altered synaptogenesis

Prevalence
1-in-54 children




Behaviors Associated with ASD

Two Sets of Criteria

1. Deficits in 2. Repetitive
communication and Sensory-Motor
social interaction Behaviors
Difficulty with: Stimming
A Peer interaction A Hand flapping

A Relationships A Spinning
A Nonverbal A Toe-wiggling
communication

Other: Echolalia, fixative interests,
anxiety, hyperactivity, aggression




Screening and Diagnosis

= ADDM taskforce
= Males over 4x as likely as females
- DSM-5
- M-CHAT
- CSBS

- STAT

- ADOS*
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Treatment

-~ Behavior Modification
-~ Applied Behavior Analysis (ABA)
- BCBA/RBT

= Pharmaceutical Intervention

= SSRIs and stimulants  approved by FDA
= Risperidone is the only medication approved
specifically to treat irritability in ASD.




Genes Assoclated
with ASD

=~ Disruption of
synaptogenesis

+= SYNGAP1, NRXNL1,
NGLN3, and SHANK3

= PTCHZ2 and LMX1bb




Zebrafish Model of Autism iThe Father of Zebra

History
=~ Established by Dr. George Streisinger in the 1970s
=~ First mutant Golden

=~ 117,000 mutants listed on ZFIN database

Benefits of Zebrafish Model

=~ EX vivo fertilization and embryonic development
=~ 200-300 eggs per mating

=~ Transparent embryos

Short maturation period

Social vertebrates

Homologous gene sequence
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BEHAVIORS INA
ZEBRAFISH MODEL
OF AUTISM

(A Tale of Two Fishies)




THESIS
A  QUESTION
‘o Will zebrafish treated with
e valproic acid display
autistic behaviors
G analogous to humans with
autism spectrum
disorder?

HYPOTHESIS

¥ The group treated with
VPA will display
significantly higher rates
of behaviors associated
with ASD than the
control group.



Materlals and ‘
Methods



Animals

Embyro Collection @ k!

Embryos were collected within
10 to 15 minutes of spawning

VPA Exposure =
"‘.ll'!"l‘ 30 ml embyro media treated
ok @ ) | with 8 pM of VPA
“ﬁ!&ggn&mw a
Housing

Aquaneering Zebrafish
Aquatic Housing System
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48-hpf VPA-treated

This is my favorite stage of development!
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Testing Schedule

Social
Thigmotaxis Locomotion Preference

Inattentive Locomotion
Behavior

*Thigmotaxis and open-field behavior assessments and social preference assessments were based on
behavioral assays highlighted Embryological exposure to valproic acid induces social interaction deficits in
zebrafish (Danio rerio): A developmental behavior analysis by FF Zimmerman et al. (2015). Inattentive
behaviors were assessed based on the research of Shubham Dwivedi et al. in the article Larval zebrafish
model for studying the effects of valproic acid on neurodevelopment: An approach towards modeling

autism. ’



Thigmotaxis y %
i W

= 6 dpf :

~fAWastli ckingo behavior

- 24-well plate/Sminute test

= Entries into the outer zone \

\ , = TIme spent in the outer zone




Locomotion

= 30 dpf and 60 dpf —_—

= Measure of anxiety ‘, ——
= More time spent in I
bottom zone ;

Indicates greater
level of anxiety




Socilal Preference

70 dpf

Three tanks

4 zones

Measures shoaling desire

Time in Zone 1 measure of shoaling desire
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Inattentive Behavior

~ 7 dpf

= Difference in % of larvae in the upper section during aversive stimulus
vs acclimation was an indicator of inattentive behavior for the group
being tested (Dwivedi, 2019). ‘

“%Larvae in upper half over acclimatization

3 [Aversive stimulus — Accfimaﬂ'zaﬁon'] . 100
N Acelimatization



7-dpf Inattentive Behavior







Results

Thigmotaxis Social Preference

Not statistically
signficant

Not Statistically
Significant

All test results were not
statistically significant

All test results not
statistically significant

Locomotion Inattentive Bx

30 dpf SIGNIFICANT

30 dpf time spent in bottom
zone was the only statistically
significant outcome.

Inconclusive

*Note: This test needs to be
reperformed and replicated in
a different container.



Anxiety Parameters

Thigmotaxis . H Locomotion
Not statistically significant — - 30 dpf statistically SIGNIFICANT
None of the parameters of the — L 30 dpf time spent in bottom zone
6-dpf testing yielded was the only statistically
statistically significant results. significant outcome.
Control group VPA group
Age Anxiety Parameter Means + SD n Means + SD | n | p-value
6-dpf | Entries in the outer zone 94+54 74 | 11.2+8.7 81| p>.05

6-dpf | Time spent in outer zone 235.7 £ 59.7 74 | 238.2 +£49.0 8l | p>.05

30-dpf | Time spent in bottom zone | 178.7 +47.7s | 18 | 212.7+440s | 14 | p<.05

60-dpf | Time spent in bottom zone | 129.7 +65.9s | 12 | 159.7+ 38.2s | 15 | p> .05




Social Preference

= 70 dpf
=~ Control fish spent more time on

250

200

150

100

50

average in the social zone, but the
difference was not statistically
significant.

70 dpf Social Preference

mVPA

m Control

Zone 1 Zone 2 Zone 3 Zone 4




Inattentive Behavior

-~ Test results were inconclusive.
= Test requires replication to confirm reliability.
~ Logo on the bottom of the tray may have affected validity.




Summary

Statistically Not Statistically _

A 30 dpf locomotion A6-dpf thigmotaxis A7-dpf inattentive
ATime spent in A 60-dpf locomotion behavior
bottom zone A70-dpf social

preference




* Recommendatlong,
and Discussion .



Recommendations

= VVPA administration | iR

- 2+ semesters for mating and + |
testing :

-~ Younger fish for mating

~ Zebrafish concentric
software

~= Camera apparatus



Discussion

A tos fine to cel ebr at NESg
to heed the | e-BidlGates of T &

New skills
Knowledge
Confidence

Lasting relationships
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