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1. �As a part of this research project, the student directly handled, manipulated, or interacted with
(check all that apply):
o human participants 	 o    potentially hazardous biological agents
o vertebrate animals	 o    microorganisms    o rDNA     o	 tissue

2. �This abstract describes only procedures performed by me/us, reflects my/our own independent
research, and represents one year’s work only.
o yes o no

3. �I/We worked or used equipment in a regulated research institution or industrial setting.
o yes o no

4. �This project is a continuation of previous research.
o yes o no

5. �My display board includes non-published photographs/visual depictions of humans
(other than myself)
o yes o no

6. �I/We hereby certify that the abstract and responses to the above statements are
correct and properly reflect my/our own work.
o yes o no
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in box at right

Animal Sciences	 o
Behavioral & Social Sciences	 o
Biochemistry	 o
Biomedical & Health Sciences	 o
Biomedical Engineering	 o
Cellular & Molecular Biology	 o
Chemistry	 o
Computational Biology and	 o 

Bioinformatics
Earth & Environmental	 o
	Sciences
Embedded Systems	 o
Energy: Sustainable 	 o 

Materials and Design
Engineering Technology:	 o

Statics and Dynamics
Environmental Engineering	 o
Materials Science 	 o
Mathematics	 o
Microbiology	 o
Physics and Astronomy	 o
Plant Sciences	 o
Robotics & Intelligent 	 o 

Machines
Systems Software	 o
Translational Medical Science	 o

 International Rules: Guidelines for Science and Engineering Fairs 2022–2023, societyforscience.org/ISEF 


	VERT: Off
	HUMAN: Off
	PHBA: Yes
	MICRO: Off
	ANIM: Off
	BEHA: Off
	BMED: Yes
	BCHM: Off
	ENBM: Off
	CELL: Off
	CHEM: Off
	TMED: Off
	rDNA: Off
	TISSUE: Off
	YES-2: Yes
	NO-2: Off
	NO-3: Off
	YES-3: Yes
	NO-4: Off
	YES-4: Yes
	NO-5: Yes
	YES-5: Off
	YES-6: Yes
	NO-6: Off
	project title: The effect of traumatic brain injury on aversive taste learning in CS and FMR1 Mutant Drosophila melanogaster
	Student Name: Sophia Herzog
	School, City, State: Saratoga Springs High School, Saratoga Springs, NY, USA
	Start Typing the Body of your Abstract Here Beginning at the Left Margin: Traumatic brain injury (TBI), often caused by blunt force trauma to the head, results in 60,000 annual United States deaths. Recovery has been linked to neuroplasticity, the brain’s ability to rearrange and form new neural pathways. This is a key function behind learning and memory retention. Drosophila melanogaster are ideal TBI models. The relationship between genetic vulnerability in TBI has not been extensively studied. Fragile-X Syndrome (FXS) is an inherited intellectual disability seen in 1:7,000 males and 1:11,000 females, caused by a lack of a functioning FMRP protein needed for brain development. FMR1 Drosophila mutants mimic FXS. The purpose of this study was to compare TBI flies to normal flies’ ability to learn a noxious stimulus and its repetition. The second aim was to compare TBI effects on FMR1 mutants and wild-type flies. TBI was implemented via the High Impact Trauma device. Aversive taste testing paired fructose with a toxin to reverse natural attraction to sugar. Learning and memory were quantified as the number of proboscis (primary feeding organ) extensions after each fructose-quinine pairing. A 2-way ANOVA test was used for analysis. Between healthy and TBI flies, TBI caused a significant decline in learning and memory retention (p=.01). TBI FMR1 mutants had impaired cognition (mean proboscis extension difference=1.54) compared to TBI wild-type flies (mean proboscis extension difference=1.063). Additional research should identify strategies that promote learning in cognitively impaired and genetically vulnerable individuals. Widespread genetic testing may identify at risk individuals who should exercise caution in contact sports and military services.
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