Fort Worth Regional Science and Engineering Fair — 2021

Judging Criteria:

Attributes or Variables?

More credit for using variable data

Sample Size ?

More credit for larger sample sizes

Experiment or Study?

More credit for experimentation vs static data analysis/ research data

Statistical Analysis ?

More credit for various types: mean, std dev, statistical tests, ANOVA, etc.

Graphical Analysis ?

More credit for various types: bar, line, box plots, histograms, etc.

Presentation Quality ?

Completeness to standard content from Hypothesis to Conclusions

Level of Creativity ?

Creation of measurements, apparatus, uncommon topics, analysis methods

Amount of Effort ?

More credit for duration of personal time over weeks/months

Senior Division — Grades 10-12

First Place Winner - $250 Cash Award
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Senior Division — Grades 10-12

Second Place Winner - $100 Cash Award
2 Methods to Control the Pore Sizes and Shapes

Advanzements in medicine, public health, and medical rescanch st in
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efficacy of currend drug losling. These kinds of Bsues creals o gowing demand o
drvelop sysiems thal madel human For safee, efficien. and
eflective drug lesfing.
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Methods to Control the Pore Sizes and Shapes
of Electrospun Nanofibers for Cell Study

Cindy Liang

Fabrication of the Fibers
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Senior Division — Grades 10-12

Third Place Winner - $50 Cash Award
3 Genetic Modification of Medicago

« Cattle bloat is the buldup of 2 suble, viscous foam in the mumen
of livestack and can canse prassure ox the diaphragm of cerie
remuting in asphyxietion and even death.

* Castle bloat kilis 20,000 cows = New Zealand annually and 0osts

from the
Mmﬂpﬂnvxp.mhemnf!«ummu
seed plant

* Medicago saxtva, 2150 common'y knowx 25 alfalfa isan
excelient source of protein and ezergy for camle. In fact, oneton
of aifalfa hay comtaing as much digestible energy a5 2€ bushels
of corn. Because of its cietary advantages, aifalfa is cne of the
‘mest commonly used livestock feeds globally. However,
afalds has one major downfall: proanthocyaniding do not
sceumulate tn alfalfa forage.

= Previous research endeavors 1o norease PA production
aifalda invoived plant breeding and tssue culture
owever, both methods were unsuccessful

. MMMM-MMMMM
242 movel method © nczssse PA prodiion i wfufa

. ) i
afalfa will avotd

iza PA iom while

ehemical p ys in order 2
‘matntaining stable plast growth.

+ Tze prpose of this research project is to £2d premater
sequences that would incrsase the expression of MY

producticn.
+ Ifahigey sctive spidermal asus spacific promater
Mnmmmmnm
then the alfalfs would have an mevessed production of
proanthocyamiding in the epiderma’ tiasues.
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Background

Purpose and Hypothesis

Tkaewmueun select optimal promoters. First, the promoter
zoma Sacond, the
Iﬂmmmy,mmnmmmmum
‘when exposed to different seasonal conditions. To ama'yze these criteria.
for the RNa NA-seq),
Polymerase Chatn Reaction (QPCR), and GUS Reporter assay wers
performed.

se

= RNA-Seqwas parformed om five differeat Jeaf structures of Medicayo

wum\-mmusﬁm
A0

~ Genes with kigh FFIOM values oxiy in A, €, or both had epidermal

tissme spectfic expression and were comsidersd as candidete gezes.
+ RNA-seq reveaied that thers were 11 upper epidermis specific
promoters. The FPKM values for tisse A for hese promaters is
Righer than tha FPEOM values for the othar Samues
* RNA-seq reveaisd dhat thers were 12 bottom epidermis specific
promoters. The FPXOM values fior tissue C for these promoters is
Wymmummmnumm
* RNA-seq reveaisd that thers were 16 mpper and bortom epidermis
spestfic promoters. Toe FRIOM values for tame A 2nd C for thess
promoters is significant'y higher than the FPROM vaiues for the cther
Sasues.
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Phase 2: qPCR
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promoters
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12 GPCR, 2 primer mixure comsaining the DNA from the gene of the
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Phase 3: GUS Reporter Assay

« GUS staining was performed with toe 28 and 18 promoters o
confirm high promater acaviy.

staining

procedwre.
+ Expression vectors containing the promaters and the GUS gene
3 in fa which infactad

comtaining
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the year.

During elomgation, the Buorescent dye will bind to the cDNA a2t gites of

the tmrget candidate game.

. mmmmuwuwm
gemetio expression.

+ GECR produces oycis threshaid scores. Cyele Threshold (CT) soores
aze imvarsely proportional 1o exprassion level of the genes.

* The relative expression of each candidate gene was calculated n.
mb&wdhh«uﬁupﬁ
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Arabidopsts thalfana, which then showed biue stafatagto
indicete high expression.
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Conclusion and Future Plans

* The Ul promoser showed the greatest gene expression but was
-rewmin!lnn“ mmmum

posttive
alfalfa nes 5o far but further testng s needed.
* Mass.producing PA-vich £Xfalfa will have imporuent
applicetions in medictne, Jam.




Senior Division — Grades 10-12

Special Award - $50 Cash Award - Field Application
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RESULTS: 94+% accuracy achieved

~100% accuracy in detecting pasticides in milk I

[

- Eragera sampas of pur snd sduimranad mik
- AunThrough Kigh-Prasturs Liguid Crewatagrashy
+HPLE) and Gas Chromatcgrety (500

Able to detect various

Mobile Device Accurately Identifies Toxins Using an Artificial Support Vector Machines Neural Network

PROJECT SIGNIFICANCE: Adulteration is a global crisis

Contaminaticn and adulteration in food and
medicnesare 2t hzath cznzeon

+ Over 600 million cases =n= 420,000 desthe a
year due to food contamination HI1
* Im thi S food adulteration ==st= $308 - $408.
per year {Michigan State Food Fraud Intistive)
[ —r—
detection

= Exgensive
=+ Takes nours to days for resuits

* Mesds sl

Fiuries Seurce: H5 4o et

MAIN RESEARCH FINDINGS: All research goals were met

milk (&g, Able to detect Able to differentiate
Ml s, f <1% between toxins In trace
Antil Steraids) and ik with witha high | =
alive oil [cheaper ails) with a high accuracy accuracy -

ACCURACY
ACouracy Improved with agitation of Il Accuracy improved when using
sample Welghted KN algorithm
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Senior Division — Grades 10-12

Special Award - $50 Cash Award — Business Application

Background

Deep learning systems:
Yifan Guo

Symbiotic Neural and Graph-based Question Answering

Procedure

paist e roeme
5 greasly Mmir the applications of

Bamural langusge processing (NLP).

Engineering Goals

Talker

Stanford Question Answering Dataset {

"ardn,u.uh- -E m
“
| Swooosooe [ cuso |

Paragraphs Processing(SQuAD)

0299

Data Analysis

The Symbiotic approach achieves:




Senior Division — Grades 10-12

Special Award - $50 Cash Award - Learn from Mistakes, Not a Failure

CrossNET: A Cross-Species Deep Learning Model to Predict Human
H3K4me3/H3K27Ac Peaks

PR gl A
= Grwer 50% of DA within the human gename is non-coding,)
which accounts furgene reguletion/expressian,
el regulatian, .
- Currently, there is no way in which geneticists can
nn:ﬁcllh: effect of mutations present in non-coding

~e.-.m=du..s|amug= it is necessary to then develop 2
medium in which nan-coding DNA markers can first be
predictad in 2n accurate manner

- Whan datarmining which markers 3 ident#; the nan-
«coding regions, HIKame3/H3KZFAC markers were

osen, respectively.

Background Information

= H3KAme3 is & marker kacated on the HY histone on the
4% lysine nesidus sigrifying the latian, knawn to
miark for enhancers. H3KZFAC similarfy accurs an the
same histone, but on the 27 hysine residue highlighting
acatylation and is near ta promater ragians.

in conserved regions
of the human gename.

- In crder to determine canserved ragions in
the human gancme, Lifttver was wsed 1
corvert the respactive animal
HIKAmeYHIKDTAC ChiF-Gag assay
cocrdinates of the 12 animals wsad intz
human czardinates. Than, BEDTasks was
used to determine the intersection between
thess cocrdinates for find the canserved

regians.

- The cross-species assay deta in humen
coordinates alsc enables an increase of data
for the HAXamed/HIK27Ac CrossNET deep-
learming madel far prediction of further

o

NI I

References

Bcrpa [ acx. geogle sam decaman/ 2 18bEa T
dhTuapeharing

Anay Gupta

Methodology

ML BOWTIER BAMTonls

Congried H3KAmes Pual; O avarags, Conssrved HIKSmeE Peaks;
the TSSS were around kb In gktance from cmwamrmmm

phutak phams sy ok Canw
oAbyt

the nearest consarves human HIKimaZ easac o
paaks. In relation wkh tha phyloF score,
thara warc raraly awer any Talse-
poctives”. Howaver, thera IS na cikar
Elstinct lInGar eorretation batwkaan the

BhylaP cooee and TSE lstance 25 axpaciod.

mmwwm amang
mm:’amnm and the
2N phastCons Scons

enremessmal imr\als.

Analysis of the phyloP Signal Heatmags: I = side-by-=id=
companison of the conserved H34me3 feak heztmap, human
H3k3me3 assay hestman, 2nd @ coss-species heatmap, it is s==n
that the conserved pesks generally have 2 higher phylof soars
based an the line graph associsting with the phylo® signal.

‘Spearman fanik CoafMdant Scors of 0,58, which

the predictins of the CreesHET modal and tha

b mttannbs demmalae A e 1~

DGt shows Ehat LIROver |
B B St ane SIMLar b BN erginal Furman
H3KAmaS ChIP-Seg Experimantal Data.

Project ID:139225

Hypothesis/
Research Question

Would it be passible to fabricate @ de=p leaming
madel (comvolutional neursl netwark) with the input of 2
particular DA (1000 bp). genetic-ds causing
mutation wariant, with evoluionary conssration scores
Lph\flnl’ phastCons) and functional conservation scares to

successfully train a neural network using crass-species:
genamic DA sequences to predict the effect of 2 genetic
disease varant?

Errar Analysis

- CrossNET' training methad in how it is integrated with

- Cambining the cross-species dataset together added
toe much bislogical noise to tha dats resulting in less
accurate results than expect=d

< Functional conservation did not correlats wall naugh
with the evsluSanary scares due t the largeness of the

ta th d regicns with

BEDToals
Condusion

I this project, the CrossET had to pass/answar the

hypothesmiresearch questiaon.

- CrossNET's Cross-Species Model proved to be the
mast effective in comparisan with the other animal

sats
Functional Conservation Scores (interssction
betwaen species) and the Evalutionary Scares
hawve litthe correlation

Mutation Frediction soan is passible through this
model

+ The id=z of predicting the ffects of genetic variants
R fors
diseases. This enables people t control their risk
factors i they have a higher probability of becoming
disaased basad an their specfic gename. Some
examples of these dissases include

- Alzheimer’s

- Cangar

- Heart Dissase

- Enabling the input to be a 1000bp DNA Sequence to predict
the effect of the mutation in comjugation with the functianal
camservation scane

* Reduding the Biological noise within the Cross-Species
Training Data

- Detarmmining why the functional consarvation score and the
chyloR/phastCons scars £id not have == = high of =
carrelation as intended

- Try training the madsl through = LSTM approach rather
than an S-layar CNN




Junior Division — Grades 7-9

First Place Winner - $125 Cash Award

Don’t Get Burned

ABSTRACT

EXPERIMENT IN PROGRESS

ow diffen
t that al

PURPOSE

This project will look at how different types of fabrics block
UV radiation from your skin.

HYPOTHESIS

All fabyrics will reduce UV transmission and darker fabrics

will reduce UV levels the most.

MATERIALS

Graph

UVAB Light Meter (General UV 513AB) 1
Digital Camera
Logbaok v
Pencl or pen

* . -
Access to WeatherBug website or app for UV Index » e
Frame to hold uniform sizes of fabric
Fabric scraps from a variety of clothing., swim, and poolsid

UV Parcer

items

Fabric Used in this experiment:

White t-shirt: 100% Cotton

Black t-shirt: 100% Catton i
Gray t-shirt: 90% Catton,
Beach Towel: 100% Co
80% Nylon/20% Spandex

0% Polyester

Swirnsul

Hawaian Shist: 100% Polyester
Gray Sweatshirt: S0% Cottan/S0% Polyester

Navy UV Rashguard: 82% Nylon/18% Spandex

otall the parcent rodk

Ot/ Tirree: 1271320 ot 123690

RESULTS

ction i UV Sor cach type of fabric and provide comparizons for fabric color, &

Percent Reduction V Percert Reduction by

' -} .
. = -
- - L [ - " e W
Reduction by Color Famidy A n 4 Pt s
- Werage UV Rercent Rndhction

Projoct Setup

METHODS & PROCEDURES

1) Pick a location outdoors with consistent

aver a range of time midday.

LN exposure

2) Setup fabric board for consistent measurements.
3) Read manual for UVAB Light meter for proper usage

me, UV Index ax

5) Take a photo of conditions/sun coverage.

6) Take 2 UV measurement (uW/cm’jwith no cover and

record.

ske 3 UV measurement (uW/cm’) behind each fabric
pe tnd record.

8) Repeat over the course of several weeks du
the weather conditions and reported UV in

varying
s,

ent reduction in UV e

8) Cakulate the pe
fabric and compa

10) Compare UV index to UV reduction by fabric type.

11) Draw condlusions based on UV reduction by fabric
thickness, and material content.

CONCLUSION

terials and comparing the data

that my initial bypothesis was partially
cs reduce UV transmission but thicker
fabrics, ke beach towels and rts, do protect better.
In addition, fabeics containi
protection than just cotton. Cottan mi
similar fabrics appears to provide less protection, but more
research is needed.

FUTURE RESEARCH

Does the color of your t-shirt impact UV reduction ar s it

mare a function of the fabric content?

tent (i.e., 100% cotton vs. Cotto:
lar items of dathing, like t-sh

oly
mpact UV

Does fabric co
blend) in si
reduction?




Junior Division — Grades 7-9

Second Place Winner - $150 Cash Award

INTRODUCTION PROCEDURES

Comparative Evaluation of Salt Water Rinse with
Cetylpyridinium Chloride Against Oral Microbes

CEOT REESs
[’E""][’“”'ﬂ --I[ p

S s 1 e S g S o e

S e o e ey o et

QUESTION

HYPOTHESIS

CONCLUSIONS

VARIABLES

............

MATERIALS

RELEVEANCE & APPLICATION

REFERENCES

RESULTS




Junior Division — Grades 7-9

Third Place Winner - $25 Cash Award
HOW TO HEAT UP YOUR GOLF GAME:
Effects of temperature on the speed and distance of your golf ball
Jimmy Nackley

Methods and Materials

Rationale

SASERUON For the ambient temperature balls (control) the average carry
oone was 180.9 yards, spin rate 2577 rpm , club specd of 3. Imph
ball speed 1S Imph and height of 6611, (tablel)
For the heated balls the average carry was 176.3, spin rate 2803
rpm, club speed 83.2mph, hall speed 114.Tmph and height
fL(table 2)
the cold balls the average carry was 173.6 yards, spin rate
2331 rpm, club speed 83 2mph, ball speed 113 8mphand height
671 (table 3)
Ihe Dispersion graph showed consistency of drives in the target
reglon. (graphl)
Ihe Trajectory graph shows the consistency of the drives and
the Might paths of the balls as they launch through the air.
(graphl)
The average club speed for the three groups ambient 83,1 mph

heated 83 2moh / cooled 83 2mph




Junior Division — Grades 7-9

Special Award - $25 Cash Award — Practical Application

REAL LIFE CONNECTION /
FURTHER APPLICATIONS




Junior Division — Grades 7-9

Special Award - $25 Cash Award — Computer Simulation Programming

modeled globe.

What Resources do we Have Left: An interactive 3D

Abstract

Rationale

Over the years, there has been
many attempts to try and get the
point across that climate change
is a big deal. They get people to
understand how its important, but
don't explain ways to help. My
website does and has a page that
talks about ways anyone can help.

Simulation of the earth where the user
makes the decisions that decides the
outcome of the earth

Earth Simulation

' B i

500+ lines of code that was coded by mel

Conclusion

According to a survey of multiple
family and friends, 90% of them
said that they had a better
understanding of the world’s
changing climate due to the
website.

Materials

Laptop, Coding Software,
Blender, free website hosting
using GitHub developer pack.

Engineering Goal

Does a more interactive
website better promote people
to be more aware about
climate and take action
themselves

Procedure

Data and Observations

First | designed my website with a
drawing and decided which
features | was going to add. Then |
started coding each part, bit by bit.
That's how | did it!

Data collected from family and friends
shows that 90% of them benefited from
the website and said that they
understood the state of the earth better

than before

Future

Next year | plan on adding
many new features, such as a
more in depth simuiation and

re iterations of ()




Junior Division — Grades 7-9

Special Award - $50 Cash Award — Water Purification

PC'SYI"IH'VYOH‘($I1 HMA

RALLY ruTTRid Y

! o5 P TIOM

TO WEEY AN CO

RATOMALS &

BEIERA NIOM -
|
-!

.




