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Background

Proactive-Reactive Stress Coping Axi
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Stress coping styles often consist of correlated
suites of behaviors. One set of alternative stress
Individuals must cope with stressors in  coping styles found in many species consist of
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their  environments; within species,  behaviors on a proactive (bold) and reactive (shy) axis, Wongeta, 215
responses to similar stressors may vary. ~ which emerge out of an array of neural and genomic
. mechanisms.
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Catechol-omerhyliansforase (COMT) — a regulator of stress- (2 zebrfish isoform of COMT) baseline

relevant signaling molecules in the brain — is one neural mechanism  expression s higher in proactive  zebrafish
which may play a role in stress coping style. compared to reactive individuals.

TIpothcsis
Higher comta expression may confer on proactive individuals an increased ability to cope with stress.

ased sensitivity to stress compared to control

eovironments) as reactive conspecifics, and reactive individuals with jncr

Materials and Methods

Doucinn &N, 2016

Design comta sgRNA and
target region primers
ynthesize comta-
Cas9/gRNA mRNA

Spawning and Post-Treatment Survival Rates
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HRMA indicates variants in comta target region for Cas9-gRNA injected individuals compared to controls.
Genomic DNA from 6 month old -/- (8 proactive, 5 reactive) and +/+ individuals (4 proactive, 4 reactive) assessed for
variation in the target region. Gray curves represent +/+ and colored curves represent -/~ individuals.

Qun-targer analysis by Saneer sequencing and bioinformaric defermination of mutation fvpe

YR —  mapped to reference genome

Sequence. e Target

Conclusions and Future Directions

23.75% survival of Cas9-oRNA injected larvac at 72 hours post fersilization

« 285/1200 -/-? survived at 72hpf — a common timepoint in similar studies (Varshney et al., 2016).
*  Survival rate increased over trials as cytotoxicity and rearing issues were worked out.

18/23 individuals (78.26% verified for genomic variants by HRM/

« 23-/-7 individuals (data not shown for 10/23) assessed by HRMA.

* 18/23 verified for variants in the target region compared to controls.

*  Melt curves for 5/23 individuals aligned with those of controls; individuals removed from the study.

L1/13 individuals (84.61%) verified for knockour by sequencing
* 13/18 HRMA verified individuals assessed by
*  Ensemble and Clustal Omega alignments revealed 100% identity upstream of the target sequence.

nger sequencing,

*  Within and downstream of the target sequence, various mutation types were revealed.

« Several samples displayed heterozygosity; sequencing files were duplicated and base-calls manually
modified to distinguish between variants.

« Across vatiants, 11/18 individuals displayed successful frameshift-causing and/or other mutation types.

Current efforts ceneration of Tl line behavioral testing, and hybridization

« Off-target analysis of the 11/18 amta -/~ individuals is currently being conducted.

* Individuals verified to be without off-target mutations will be cross-bred to generate an F1 line.

* At 6-8 months old, F1’s will be subjected to a battery of stress-behavior assays, and brains stored for
visualization of comta expression by in situ hybtidization.
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Targeting efficiency
23 (of 42) 18 11 84.61%

References

ppens, C. M., de Boer, S. F, & Koolhaas, J. M. (2010). Coping styles
Transactions of e Royal Socity of Landon: Biolggcal Scienes, 363(1560), 40

ind behavioural flexibility: towards underlying mechanisms. Philosopbical
-4028.

Doudna, c Mali, P: (2016). CRISPR-Cas: A laboratory manual. Cold Spring Harbor, NY: Cold Spring Harbor Laboratory Press.

Eiden, L. E. (2013). Neuropeptide-Catecholamine Interactions in Stress. Adit Pharmacol. 68: 339-404

Goduin ., Sawyer S, Perrin E, Osendine SE., Kezios Z.D. (2012) Adapting the Open Field Test to Assess Anxiety-Related Behavior in
Zebrafish. Tn: Kalueff A., Stewart A. (eds) Zebrafish Protocols for Neurobehavioral Research. Neuromethods, vol 6. Humana Press.

Semenova, S., Rozov, S, Panula, P, (2017). Distribution, propertics, and inhibitor sensitivity of zebrafish catechol-O-methyl transferases
(COMT). Biochem Pharmacol, 1(145): 147-157

Varshney, G. K., Carrington,

targeted mutagenesis in zebraf

, Pei, W, et al. (2016). A high-throughput functional genomics workflow based on CRISPR/Cas9-mediated
b Nature Protocols. 11: 23572375

Wong, R. Y, Lamm, M. S., & Godwin, . (2015). Characterizing the neurotranscriptomic states in alternative stress coping styles. BMCG, 16:425

enpioyment

NeBwlvmnv]or

Omaha




