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Value of Developing Presentations

Judging Criteria for Engineering Projects Judging Criteria for Science Projects
1. Research Problem (10 pts) 1. Research Question (10 pts)
. . . .
. | h e | S E F l I d I n C r I t e rI a __description of a practical need or problem to be solved ___clear and focused purpose
J g g ___definition of criteria for proposed solution ___identifies contribution to field of study
1 1 o)
e St a I S e S O V e r o n e -t I r 5 o __explanation of constraints __ testable using scientific methods
1l. Design and Methodology (15 pts) 1l. Design and Methodology (15 pts)
.
Of t h e p O I n ts t O t h e __exploration of alternatives to answer need or problem __ well designed plan and data collection methods
__identification of a solution __variables and controls defined, appropriate and complete
1/} H n
re s e n a I o n __development of a prototype/model . Data and Interp (20 pts)
11l Execution: Construction and Testing(20 pts) ___systematic data collection and analysis
__ prototype demonstrates intended design __reproducibility of results
__ prototype has been tested in multiple conditions/trials __appropriate application of mathematical and statistical methods

__ prototype demonstrates engineering skill and completeness
sufficient data collected to support interpretation and conclusions

IV. Creativity (20 pts)
IV. Creativity (20 pts)

M __project demonstrates significant creativity in one or more of the above

1/} H n
. P re s e n tat I o n I n ( l I e S criteria __ project demonstrates significant creativity in one or more of the above
o o o S

V. Presentation (35 pts)

V. Presentation (35 pts)
a. Poster (10 pts)

* Poster (10 points) s o

__logical organization of material
__logical organization of material

__clarity of graphics and legends

* Interview (25 points) i st

b. Interview (25 pts)

__clarity of graphics and legends

__supporting documentation displayed
b. Interview (25 pts)
__clear, concise, thoughtful responses to questions
clear, concise, thoughtful responses to questions

__understanding of basic science relevant to project
understanding of basic science relevant to project

__understanding interpretation and limitations of results and conclusions
__understanding interpretation and limitations of results and conclusions

_degree of independence in conducting project
_degree of independence in conducting project
___recognition of potential impact in science, society and/or economics
___recoghnition of potential impact in science, society and/or economics

__quality of ideas for further research
__quality of ideas for further research

__for team projects, contributions to and understanding of project by all
members __for team projects, contributions to and understanding of project by all

members

Overview




Research Posters: The Problem

TITLE

Abstract conclusion
HYPOTHESIS RESULTS PrOjeCt Title —
A —
PHOTOS OF _— — ST
MATERIALS MATERIALS Materials — ———
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o <4 Question ==
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Research Posters: General Tips

* Important information should be readable from QUESTIONS TO ASK
about 6-10 feet away YOURSELF
 Title is short and draws interest What is the most
important/interesting/eye-
e Word count is opening finding from my

research project?

* Text is clear and to the point
How can | visually share my

 Use of bullets, numbering, and headlines research?

make it easy to read | | |
What kind of information

» Effective use of graphics, color and fonts can | convey during my talk
that will complement my
 Consistent and clean layout poster?
(NYU Libraries)
Overview Research Poster Research Presentation Judging Recap
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L Abstract IS

hldocrme |hmpw< using anti-estrogens are Imst t\mc and very effective for breast cancers, however, tumor resistance to
remains block for erapy. Based on our recent -:lud) on the involvement of the DNA n-pmr

protein MGMTIn plnﬂl‘atlc cancer [CIm Cancer Rcs 15, 6087, 2000), here, we i whether MGMT

mediates we ined whether inistration of MG\IT inhibitor [O*-benzylguanine

(BG)] at a non-toxic dose alone or in with the anti i curtails human tamoxifen

resistant breast cancer cell growth. Further, we also determined wlmhﬂ' BG sensitizes breast cancers to tamoxifen using

-Den't-include-an abstract:

using smlﬁc SIRNA n-sulml in augmenmion of MGMT mRM\ and protein levels by 2 fold. We also observed an inverse
cell lines:

correlation between )IG\|T H‘F T, lation was accompanied by
mufﬁ fulv
reas

increased MGMT expression. | with tamoxifen or fulvestrant
the p21°" mRNA an

decreased ER-a expression, 2 ®reased the same respectively.
However. all these treatments inci protein expression significantly. BG inhibited tamoxifen
resistant breast cancer growth in a dose-dependent manner and it also resensitized resistant breast cancer cells to anti-
estrogen therapy (TAM/ICI). These combinations also enhanced the cytochrome C release and lhe PARP cleavage, mdu-allve
of apoptosis, In breast cancer fts, BG alone or a ibination of BG with i caused si

tumor growth delay and immunohistochemistry revealed that BG inhibited the expression of MGMT, ER- ¢, ki-67 and
increased p21°® staining. These findings suggest that MGMT inhibition may provide a novel and effective approach for
overcoming tamoxifen resistance.

[ ____Introduction |

Recent advances in breast cancer research have identified key pathways involved in the repair of DNA damage induced by

mechanism for therapeutic resistance and has a negative impact on therapeutic efficacy. A number of DNA-damaging
alkylating agents attack the nucleophilic O° position on guanine, forming mutagenic and highly cytotoxic interstrand DNA
crosslinks, The DNA repair enzyme O*alkviguanine DNA alkyltransferase (AGT), encoded by the gene MGMT, repairs
alkylation at this site and is responsible for protecting both tumor and normal cells from alkylating agents. MGMT is

expressed constitutively in normal cells and tissues, In breast tumors, MGMT gene exprvsan is ele\:led and levels are up

0*Benzylguanine Plays a Dual Role in T ife i

with the above, next, we

MCF-7 Cells: C

studied whether or not knocking down MGMT has any effect on ER« transcription. As expected, knocking down MGMT decreased
MGMT gene transcripts. However, it was interesting to find that ERa gene transcription was also reduced after MGMT silencing,
(Fig.2E). These data demonstrate that BG has the ability to attenuate the not only the MGMT, but also the ERa transcription, indicating

a possible dual role for MGMT blockers in these breast cancer cells.
A .

06

Inhibits T: ife i Breast Cancer Cell Growth and Increase Resistant
Breast Cancer Cell Sensitivity to Anti-Estrogen Therapy (TAM/ICI): Detailed necropsy revealed that all
the mice had tumors in the breast. The data summarized in Table 1 show the daily BG alone or in combination
with twice weekly tamoxifen/ICI significantly decreased median tumor volume and weight as compared with that
seen in tamoxifen/ICI treated and control mice. The combination of BG with tamoxifen or ICI produced the
greatest decrease in median tumor volume as compared with control mice (83.99 mm®, 9.33 mm3 (TAM+BG),
respectively; p< 0.0001): (83.99 mm?, 31.60 mm’ (IC1+BG). respectively; p<0.0001). Tumor weight was also

< = ——— A § 8 § significantly reduced in mice treated with combination therapy as compared with control mice (81,23 mg, 22.30
- i S s i g i i g lT;\M'ﬂ(‘). respectively, p<0.0005); (81.23 mg, 51.57 mg (IC1+BG), respemwly P<0.0005). (Table.1). Body
- ! - - Ly d among all treatment groups as compared with control mice. No visible liver metastases
posy : § s § s . g § = § 3 - were present (u pmerated with the aid of a dissecting microscope) in all treatment groups.
- 2 2 Se 283 3
i g = = andfiHC We next d d the in vivo effects of BG (alone o in combination) with
1 - iels tamoxifen/ICL. Jamors harvested from different treatment groups were processed for routine histological and IHC
¢ ° P53 analysis. Tumoff from mice treated with BG alone or in combination with tamoxifen/ICI exhibited a significant
= decrease in MGRIT, ERao, ki-67 as compared with tumors treated with tamoxifen/ICI alone or control group. ps3
T T T o expression was ot much altered in these treatment groups. [n sharp contrast, the expression of p21 was
by o= .: - Actin significantly inclased in tumors from mice treated with BG either alone or in combination with tamoxifen/ICI.
‘_, images werflanalyzed by ImageJ (NTH) and MGMT, ERa, p53. p21 and ki-67 expressions were quantified by
Ju the ImmunoRat plugin. (Fig.5).
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Figure 3. (A) Tammifen o <ol were tranwfocted with ERQ siRNA
and NS

to 4-fold higher than in the normal breast. Interestingly. it has been shown that
degradation of MGMT in human cancer cells. In 1991, Pegg. Moschel, and Dolan observed that O* benzylguanine (BG)
inhibited AGT and poteggat cytotoxi of chloroethylating agents and rgethylating agents. In a series of
important observations, ) s therapeutic impact. They
showed that BG binds Al

ot MCFr
il (s00nM) (NS). s cells were Barvested 73 pait
Sumioatica, Totl protens wile fokted 10d Do a0d MOMT capresion was
determined by westeon biot anfllsis. MGHT prvkein was sigaificantly iservased ia
3 kock o cel () Tomafen resstant SICF-= el were tranndeeted with EXa

SHRNA (10003 KD) ol and oells

enou

peesance o¢ abucnos of BG (%0 %
(1) ctber alooe o in combination » perigl 24h

@t cincer ol were e o
O TAN (3t 16
w- treatment cells were

b (A
ERa. sy 2od MGMT expoessions (B) Cytochrome (. TUMA and pai was
determined by wostern biot smalvis (C) tamosifen rosistist MCT-7 cells wore

ion is very rapid and oot transfeetion. Yotal RNA flls sclated and MGMT and ERQ Lrunscription wis trvated with o withoet BG for 45h and bter treated with stasncagoets (5 uM/L)
more potent than any other previously known AGT |nh’bnnr. BG is not incorporated into DNA in living cells and reacts determined by qRT-PCR. NGMY' transcription was signifi increased in ERo nage o by
directly with asmic and nudenr AGT. Because G is a pmdmub- te for MG wlm-h results in the covalent [l 1k domm il (Tl k) “"m’.".ﬁ""m"' 2 NCP e e e
transfer of [his stoichiometric MGMT amd 5y trameription flas detcrmined by qRT-PCR. (D) Total RNA was
reaction mechad 'ﬂdﬂmw BG is tsoluted from son-specific sIRN (NSI {100aM) and MGMT sIRNA (3000M) knock
currently un i clini v mus cmw mu:) o Sna "'““‘"‘,f";"f‘;‘!"l‘:‘ e e v Pas omecieton
= tamoxifen resistant breast cosflle cells (C & D).

Interestingly. several observations suggest an inverse correlation between the levels of MGMT and p53 tumor suppressor
proteins where wild-type p53 suppresses transcription of human MGMT expression. Unfortunately, ps3 function is often P53 D St Protein by the results anﬂed. we
inactivated or suppressed in human cancers; therefore, restoration of wt-p53 activity is essential for the success of some igated the effect ination therapy on end MGMT, p53, and ERa protein i As expected, BG d
treatments. However, whether or not this is mediated by of MGMT has yet to be To MGMT i inati lhtnlm (4-OH-TAM or ICI bined with BG) signil both MGMT and ER«
date, the cross-talk between MGMT and ER-: nlpha (and the Hn.k to p53 expression) has not been explored in drug (ie., expressions. BG alone orfin or ICT de d ER-a i hereas ifen alone and ICI alone
lamoxlffn) resistant hml tumors. The anti is the most nscd lrealn»en( (or mltenls wﬂh increased and decreased fhe same nsptdn'elv (Fig.3A). p53 expression was slightly altered lllrr ICI treatment. The reduction in p53

— akboucle L e o = = ion by ICI alont Js reversed when BG was combined (Fig.3A). We investigated the effect of BG on proteins which are involved
mlln;;,x. .' o |Im docrine th ic agent ks an clinical problem. The primary goal of present study moxifen resistant breast cancer cells. All these treatments significantly increased the p21%
was to i i the of anti rug res to dv.-slgn new therapeutic strategies for jon was also increased with these treatments. Hence, PUMA may have translocated to the

circumventing this rvmlamm
inhibition of MGMT by BG

Thc results show lhnl M(-\ﬂ‘ (-xpn!won is increased in TAM-resistant breast cancers and
ly improves TAM.

Figure 5. Tumars were Basvested (e costred
mive and mice treated with tamonifen/ICL. BG. or
both tamenifen/ICE and BG. The soxtionn wore
Imemnostaized for ex o MGMT, ERa,
P33, 521 ae ki-67. Tumors from mice treated

G cither alane or i combination with mcxiica
o 11 had # significsst decrease in the expevssion
Of SIGMT, KRG snd Ri-67. 53 exprosion ws ni
much altered in these treatment groups. In shap
ot exprosion of pa1 ws sgaificantly
lncreased I all thive treatiest groups compard
to comrols. Representative samples (40X) ase
show.

cleavage is seen  in BG treated cells in pn-.u!nof o( staurosporin as an indicative n('l[mplosls (Fig.3C). Therefore, this data suggest that
BG promotes cell cycle arrest and can induce apoptosis by modulating p53 function,

hoxifen resistant MCF-7 dul; ip | Targets
ng p hincer cell line, MCF- |n 'I‘-moxlftn Resistant Breast Cancer Cells~ The effect —':“—

istant MCF-7 at nls similar to lhe pannul MCR7. Prolongef] treatment of therapy on ends MGMT mRNA levels .

Jonto MCF-7 cells increased MGMTupﬂulun compared to parental MCF-7 cells W 2 fold (Fig Q. ws nso stuid, Quantitative real-time PCR (qRT-PCR) resulted "
~ that anti-estrogens (TAM/ICT) increased the MGMT P [
[Knocking Down ERa MGMT e expression  while the combination therapy decreased it ’ '
[Breast Cancer Cells: It is not known w)mlu-r ER« nnd MGMT lrumcnpl pnally g compared to control levels. ERG transcription was decreased In
fregulate each other in tamoxifen resistant breast cancer cells. We therefore invesfigated compared to controls with all these treatments (Fig.qA). 8
[whether down regulation of ERa has any effect on endogenous MGMT expresffon in K - Surprisingly, p21 and PUMA mRNA was significantly b
fhese cells. As expected, downregulation of ERa using specific siRNA signiffeantly -8 R increased in the presence of combination treatments (Fig.4 / I /
reduced ERa protein levels in these cells. Western blot analysis was pﬂforrm-d pd the 3 s t H 4 /
fresults et punel (Fe_20) ahows hat 48 of ERagincreases JGMT ~ £ ion %@%m s
wgl su l(Fu:B show L s afloc oot (Fif $%4). & 2 ¥
data §
uggest that ERa m«ilaled signaling functions to repress MGMT gene npmu on in s 06-Benzylguanine Enhances p21  Transcriptional il e
preast cancer cells. Activity in Tamoxifen Resistant Breast Cancer Cells: -
In order to investigate the effect of BG on p53 function, we
Transcriptional Regulation Between MGMT and p53: Previously, it was rorted performed luciferase reporter assays. Tamoxifen resistant {~
hat p53 negatively regulates MGMT in breast cancer cells. Therefore, we addessed MCF-7 breast cancer cells were transfected with pz2: luc -
pvhether or not silencing the p53 enhances endogenous MGMT transcription. Tanfbxifen promoter construct in presence or absence of BG (target gene i
resistant MCF-7 cells were transfected with either ps3 siRNA  (p53-KD) (FigJC) or of ps3).  These results clearly demonstrate that BG -
IMGMT siRNA (MGMT-KD) (Fig.2D) along with Non-specific siRNA (NS). FGMT i v enhanced p21 activity by 4-5 fold .
ztpreslon was consistently increased in p53 knock down cells, with different i [—
showing a - fold augmentation (Fig. 2A) and as expected, knockingld:
ed in  Figure 1. MCF-7 gurvntal and tamondfen
MGMT knockdown cells (Fig,2D). These results confirm that ps3 can regulate MGMT at et MCF7 o vl Figure . Taeniicn st MCF-7 s e e pesencsceabenn off o )
the transcriptional level. Sprilion: s Seussil by eers Mt e e iy sl :x" S::?::::m T MoMT m:’l"‘;a ®) :: iy :;‘n";sé
coneer call dgaiicanly Increased MQUT e PUMA a0 g, (0 T et BT bt ceee T st fpocicted
Sgislon; sugased; o MR, plesial TH pak et cotrer 4 60 Lt ruod itk DG et 2gh |-«f~mmmmf o

Conclusions
ln \epl\'tﬂll study, wob«r\ul that treatment wi by
m;e msmotm
umoxl en an 182,

2.
estrogen \lu-
3. We also observed mmbunn n um-ap\ ul‘ al onl)‘ oven-ame the

n(m-
t <

4. Combination therapy |nh|bxltd tamoxifen resistant breast tumor growth in vivo.
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Could parasit spillback be a cause of native
sex cies los i ond local level extinction?

piitﬁes.
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Effects of Wildfire on Vegetation Biodiversity in Xeric Florida Scrub

Introduction Methods

Fire Regime
i e e S [ Biodiversity ndex_| Vegstation Distrbuton
rbelimeeryin: ’ Study Area: Surveying of Plots (Phase 1): Vegetation Class Species Richness
« Thousands of years ago Native Americans Nm,m * Two adjacent plots in Chuluota 1. 14 transects, 30 meters apart on fire break 4. Different vegetation species identified « Lichen - Slow to recover after any + The highest richness came
burned forests to clear leaf litter and make v;c;;; mt;;g B Wilderness Area path, beginning at northern end median ground cover for each species and disturbance because of its shallow from the NFH plot
room to cultivate their crops. f—— o Wildfire 10 years ago 2. Randomly generated paces to walk height class estimated root system B
- Lightningis the most natural ignition o Nofire history (NFH) East and West from the fire break + Palmetto - Fire adapted- sprouts + The NFH plot was beginning
for wi : Placed a 1m* quadrat after the last stej gure 6: Ltiating nedian to show characteristics of a
or wildfires. 3 qQ 3 et covrae Jo Covrge ange |- Medin’ after fire from parent root system b i habitat
o This makes summer peak wildfire season Figure 3 Placed quadrats i, UCF Aboretum) ¢ Woids Vesotation - Fie adtods. ammoc! itat
because of increased thunderstorms. DSEL"MJ [ s T, Gooa hasra’ Hean RChSe R i - = R iy, RS + Increased canopy
. e e nsoro.Coa " i Py ick recovery
B Fire i mecess ary th relsase life sustainme L ics w0 S e coded reisor Figure gs Placed quadt e ey 4 and vines
elerments from the plants into the soil e 2 Pln CO=C (et ey I bris/Bare Ground - + Increased density of brush
o Carbon-rich soil i good for growing = Figure 5 Placed quadat s o * Not directty inverse of cach ofier « The plot that has not been
; Figure s o it 2B (NTH) o T because live plants that cover ground plot th: been
Secrined B farh P el s6100% sox do not count in either category !’\:med is lll‘t,ely 'é:rtl‘s;tmﬁng
e - Tebareground e s [ | 223 scraby oo
ignite a prescribed burn to decrease ccember 010 nd i
e e ) | e S | Surveying o Plots (Phase 25 ol B
o They burn the easily ignited fire fuel, dry + Additional survey deeper into the plots. o] s D=0.05, 2=0.
leaves and branches that scatter the ground. o In order to minimize the Edge Effect. e o s

Shows important pleces of a prescribed burn, Fire e

line/break (let), backfire (center), backlin (right).

HM&HM

from both plots. 2. Under a fume hood, s.an?ple ignited on one end for 10s 40 minutes in a 200° oven + With an R2value of 0.9648, the quadrats of the 2010 burned plot have a
2. Separated into samples based| | 3. Once fire stopped, reignited once more for 105 2. Followed natural burn procedure strong, negative logarithmic association
Eotigealy sammeed ey ey ire TN a— on burn history for each plot 4. Measured final mass of collection }’,;“"‘;L‘E) sl + With an R value of 0.8804, the quadrats of the NFH plot have a
- o
= S s coms G e G e e moderatcly strone. Beestlv: s arithinie assaclation
Choactoristios wm::‘:::m-mmmwmw, i o ), o sampis o samplen fror

+ Xeric-very dry, well drained  *
+ Soil - sandy, low nutrient, acidic
+ Scrub fire interval - 15-30 years

Dominant vegetation - oaks,
shrubs, palmetto
America’s 15' most endangered

Biomass Burn

Vegetation Biodiversity

Jost

Setup:
1. Collected dead ground debris

Natural Burn:
1. Measure initial mass of collection

. (fa right & third from right)

Dry Burn Trial 1:
1. Two samples, each were dried for

€02C (fa ight &

Burn Trial 2:

Inde:

" 2010 plots were heavily centered around value 0.22

+ >75% of NFH quadrats had higher biodiversity indexes
Rank Distribution

Biomass Burn

Trial1 Trial 2
« Canopy - sparse i ecosystem fr‘::nmlil%g‘::l;:m) 1. Dried two samples of each for 30, 60, and 90 minutes Natural Burn Interval
8 Debris Clintted; bare sand visible 2 2. Initial mass of collection measured + Clearly more mass changein ~ + NFH’s standard deviation
Geologic History of FL Scrub 3. Samples ignited outside for 30s, then reignited for 30s NFH than in 2010 increased variance as the debris

« Millions of years ago, in the last Interglacial + Explained by excess moisture dried for longer periods

Period, Florida sea-level was much higher. from a denser canopy + 2010’ standard deviation
* Researchers theorize that sand from the scrub Dry Burn L decreased variance as the debris

was likely the prehistoric shoreline. R esu ItS + NFH’s standard deviation dried for longer periods

e b il increased variance as the + No significant change in mass by

" ease » 3
EEE R Median Percent Covrage by Vegetaton Class e Coverage by Bum Histoy o sy sy debris dried longer burn history p>0.05 for all intervals

= N Fire History 2010 Bum TN
g - ot 2010 & 2010
o 1 i e
o© 2 = 8 4
o i i i pplicatio
Review of Literature < e i L :
Y i: £ 2. Fire Suppression
Clobslirenasaililqfireendits Inpacy O i 3 + Near urban centers, people fear fire.
(Doerr et al., 2016) ke £2
« Fire activity has declined w“h the B pre Ty Vg - ‘N o Fire is usually portrayed by the media as a deﬂ:myer of personal property.
increase of fire suppression ideologies Boy Scouts and Gl Vopston oo on ostris BareGround o M s s rdemic Speuu
e o wime | SEmEe
o Example: Smokey Bear advertising (right). SeousvithSmeley Figure 13: R ittt [— Tree Canopy oo
o Fire intensity has increased with the s =0.05. b mmn":{"“ :’"‘ 2':‘;:“0‘:5 w m.:‘::::mu.gm (2019} The

normalization of fuel loading habitats.

Increased risk. M
cround tier ntense w\laﬁv:

sha = ee—
A
Life History Strategies of Florida Serub Plants in Relation to Fire Vegetation Biodiversity by Fire History i el Deton Cores s by s vl
(Menges et al., 1995) > L TN g ] nesz010)
+ Three main recovery strategies: ‘5; 5 B2010 oy {
1. Fire Persister: species that resprout immediately after fire o Eoe et i %
2. Obligate seeder: adult plant i killed by fire, but recovers through y z - i m— K%
seedling recruitment T L) il e Intense
3. Fire recruiters: ostablish seod banks beforchand, but nied the heat 2 IS Q P & o ——— : il e S
2. = 2 ¥
of O o germuinate g . . + This project would be able to help gage a timeline of the health and

H

Gap: Species diversity and coverage after wildfire remain unknown.

‘maturity of a habitat
iodit ity and A Biomass i Figure 16: B Figure 17 o Used byland prevent hi burn:
(Lietal, 2018) Thees R o Save personal property from destruction
+) Found that hethacegus specics bl 8804 for NFIL o graph. R+ fr the 2010 burn plot was 0.1812 snd 23 T
richness has a direct, positive : w.f';imm Sl

association with the amount
of aboveground biomass.

; ; St Figure 19: Graphs fthe Figare s0: Graphatthe
Eloau e asool oo B b et Mase charge o v st change Change In Mass of Varied Dry Interval et hngend
measurement of abovegroun e fomass B (v e e s ) Eantrd covronof mass
biomass is still largely bt ,ﬂ,k,,m,,-;;w:”w = B wn [ERete e dr - Debris Burn (Trial 2) e [EEEE R R R
o Usingbiomass to indicate - s o = e [emples Calinive Lol o o [T o Mesic flatwoods, hammock
biodiversityis a newer process. "+ = & 4 & i 5 % m - M toignitend el e o sanpls, h onger they - Collect data on change in acidity of soil before and after burn to distinguish
PRy 1 longer periods. There is dried, themore e e
" 3 fe significant diffrence in change e By itat maturity
< . ‘ S I, m Frinodaa Trere s nts ) Erpr i ey T P
I - change o mass in any - Survey farther into the plot
Hypotheses o (. ‘ R S o Miimize the Eetone et
“ - Sample different burn intervals to find correlation coefficient

1. The more recently burned plot will have a higher biodiversity index
2. That plot's ground debris will have  higher change in mass after combustion

Survey public about predisposed opinions about fire
o Focus on California (Western) and Florida (Eastern) views

Research Poster




Associating Floral Volatiles of the Endangered Plant Prosthechea cochleata with Food Reward in Honeybees

Background

Habitat creates
* Low geneic diversity

®* Decreased populations

* Decreased quality and quantity of pollination, especially in pollinator-dependent plants.
Honeybees evaluate the quality of food sources as a hive, optimizing foraging by
visiing sources with a high nectar and pollen yield
Honeybees are efficient, but

® They did not undergo co-evolution with native plants and thus are less efficient than native

pollinatars at foraging from these plants
* This can make native plants low-priority food sources

between pop

leading to:

Native pollinators are often the best suilcd for pollinating native plants,
but if their decline, it u is il to i igate methods to
to aid in i plant species

a) Ngrmwater
43

Aoy

rree

Joecrstn

it et S — oy
P

e i v

as they originated in Europe:

(Apis mellifera) Through Pavlovian Conditioning

Methods

Electroantennogram (EAG) Construction

EAG Revisions:

niial EAG - * e VO by

—
St ey

eveniimadaion
+ Adice of esdny cage
"« Rl clecericd e from.
o

i«

v; i
Modificd Arduino board [N

Electroantennogram (EAG) Analysis

Setup: Stimuli: Analysis of Raw Data:
« Excise bee antenna and place across electrodes + Introduce only filter paper (negative control), + Peaks indicate deviation from the resting state
* Electrode gel secures connection pseudocumenc, nonanal, mesitylene, limonene, + Photoresistor indicates when light is blocked by

* EAG records electrical activity in antennas to sample to align data

N A B\ e e b

e et et

therature Review
T 7 Conditianing of the
Reflex in Honeybees

*  Used Pavlovian conditioning to ereate an
association berween unselated stimuli by

ds ine strength of signals that would be sent to

the brain after contact with stimuli * Introduce a VOC to airflow using pipette and g
et e o e et iy T
* Dlslons A e Qe sttt * Record 5 times for each and antenna and change
S antenna between each VOC

Pavlovian Conditioning

+ Conditioned stimulus (CS) elicits an intrinsic response, like sucrose, a food source

Discussion

Bees conditioned to associate all 7 VOCs with sucrose exhibited
PER at a higher rate than bees conditioned with hexane

v

+ Indicates an olfactory component * ‘This is unsurprising also due to the

in the bees’ ability to detect these nature of VOCs:
VOCs * Volatiles have a very low boiling point
®  Bees have more sensitive olfactory and can usually evaporate in indoor or
abilities than dogs cooler envisonments
 Sensitive enough to detect landmines * Known t serve 15 attractants 0 some
from trace amounts of DNT pollinators through olfaction

+ Pavlovian conditioning increased in exhibition of PER in all VOCs

* Mechanosensory input was not the driving force behind PER exhibition as bees
that underwent conditioning with hexane did not exhibit PER at as high of
4 rate as experimental groups

* Comparison between results from the original and the improved EAG design
indicate lower variation in results in the revised design

« Use of fan as VOC delivery method and faraday cage likely reduced the
impact of environmental stimuli, yielding more reliable EAG results

* Shows bees detected nonanal, decanal, limonene, mesitylene, and
psuedocumene better than filter paper alone in EAG retests, indicating they
can be detected as olfactory stimuli

+ EAG retests are not in agreement with the success of conditioning trials

* Bees were successfully conditioned with all VOCs, but EAG results of a-pinene
and benzaldehyde showed no significant impact compared to the control

* Likely a limitation of the EAG setup’s seasitiity

[Exhibition of PER:
* For both groups, present VOC sample
* Record if PER is elicited by US

Reward: « If PER is shown, an association has
+ Introduce sucrose been formed between an
solution (CS) environmental factor and the CS
Letssit for 5 -»> Assoclation formed: No association:
minutes -
Condition each
bee 5 times . —z
SIS o

ra—

Conditioning Results

« Both the VOC group and the hexane group were presented the same VOC following

conditioning, making PER exhibition specific to the olfactory conditioning

Prsudocumens Total FER R

&
presenting both stmuli simulncovsly  mammarem 5 o + Unconditioned stimulus (US), in this case VOCs, should not elicit a response unless an association is formed with a CS
* Demonstrates that proboscis extension m R
seflex (PER) increases with cach round of  mtmeimlmtiadien Experimental Group:
Paviovian conditioning =g [ ST, * Waft VOC sample (US) over bees with
* Iavestigated conditioning with honeybees” T IR A T
sense of touch, not sael e (R E et
s e R e L . 1. el e |
Kiwifruit Flower Odor Perception and recognition by Honey Bees, Apis * Feed bees and leave for 3 hours o
3 *  Ensures hunger as motivator while
mellifera: fursiid !
L 2 i ‘minimizing mortality =3
* Increased pollination of kiwifruit in agriculture by conditioning honeybees using volatile . s \
organic compounds (VOCs) Touch sucrose-soaked toothpic]
& VOCs are volatile compounds that give flowers their fragrance and attract pollinators to antenna, and only condition S
* Validates method of first recording EAG results, then conditioning PER bees that exhibit PER Control Group:
emposnd s sl Kot s DS o )l s ol e * Present hexane (positive control, NOT a
O V) V) VOC) as US for 15 seconds
o) 1105 (1404) -15210 “17s02 * Limits impact of mechanosensory stimuli
2phenylethancl 1 (1927) 27208 0204
phasnarcmm 144 (1708) Ciszo3
(R4 o amacne 1588 (1758) 13aes 1520 EAG Results
(6257) Mptadecadene 1669 (1765) S4z03 4209
(62) beptadecene 1678 (1722) 16202 Mzor + Sereenshots of visual data had to be used as there was no other way to save
dings in software used for EAG recording
e * No measurement tool was available in software used for EAG recording, so relative
g units (RU) were used to quantify results
. * Results were quantified by measuring the length from one peak to its corresponding trough
Floral analysis of cochleata (Orchid an

endangered native, epiphytic orchid, in Florida:
* Conducted combined mass speetrometry and gas chromatogeaphy analysis on Prasthecbea
cuchleata headspace samples, allowing for further rescarch

- 0.49ini1RU
> % 5 0.63in

— e I ey
s Taw T 0C et e
o Z To == o ek i
— T 7 frmiar i Z e et s e
e T T e arl oy i = o
T T R R ® Averages were taken for each volatle (5 anteana with 5 repetitions each, 25 total)
T 7 L i * Average response (0.63in on sereenshots) for only filter paper was used a5 1 RU
- v = Saimieeeens

Problem Statements, Goals & Hypotheses

Knowledge Gaps Goals Hypotheses
1. Which volatile organic 1. Preform EAG 1. VOCs from Prostbrcbea axchleata . =i
compounds (VOCs) analysis using VOCs will inerease magnitude of
from Prusthechea from Prostbechea iologi 5 e s
cochieata Apis melifera awcbleata with 3 of honeybee antennae during
e . * S bighr rpenc 1O hm e pper
¥ ., ~N (el
2. Impact of Pavlovian 2. Condition 2 More conditioned honeybees * Original EAG setup was revised as a Gage R&R test found a 75.45% R&R value
:m“:“"""‘%"“m bhoneybees to licit will exhibit PER in response to *  Acceptable R&R values ase <20%, so original EAG setup was not reliable
e 3 [EER kcemonecita VOCs from Prusthechva sochleata * Revised EAG setup resulted in more reliable data with an R&R value of 16.78%
m Apis mellifers the VOCs of than control bees
using VOCs from AR * A one-way ANOVA showed a difference between at least two groups (p<0.001) .
Prostbechea cchleata * Tukey-Kramer tests found 5 VOCs yielded higher results than filter paper (p<0.01)

* pinene and benzaldehyde results were not significanty different from Glier paper (p>0.10)

Research Poster

Total PER Rey

Scres of grapde shawing PER respasses 10 YOG berween Total PER Resporses to a-phnens
contto (hexsne) e expesimesnal roups
+ 7 PER wascictd, 1 90 s, I 11 58 0t 4035
onded
Ry

oy ppam 74
* Highe oocenc o PER I s ol goup i

-
o
7 chi squared tests were preformed, comparing PER exhibition between each VOC's
control and experimental groups
+ All experimental groups exhibited PER at a significantly higher rate than their controls (p<0.001)
+  Conditioning with any of the 7 VOCs tested cffectively increases exhibition of PER

Conclusions
Problems and Goals
* No research on what VOCs Apir v/ Conduct EAG analysis with
mellifera can use to locate VOCs from Prasthechea cochleata
Prosthechea cocbleata and Apis mellifera antenna
* No known attempt to use
Pavlovian conditioning to elicit a
PER response from Apé: — V' Condees iy
mellfera with VOCs from thechea cochleata
Prosthechea cochleata
Methods:

+ Use EAG to tecord signals from
honeybee antenna in response to

+ Determine ability of
Prosthechea cochleata VOCs

bees to detect scent of
Prosthechea cochleata and
9 LIt N D associate it with food
honeybees simultaneously to

ereate an association through

Pavlovian conditioning

Results
+ Inorder of decreasing strength of original EAG response the groups were:

Mesitylene
pinene
Limonene
None (control)

Benzaldchyde
+ Five volatiles from Prasthecbea cochleata were shown to be detected by honeybees
in revised EAG analysis
*  Indicates that the improved EAG setup yields more reliable results and may be a useful and
more cost-effective substitute for EAGs
* Conditoning data shows a significant increase in PER exhibiton aier
ylene, limonene, decanal,

with p nonanal,
benzaldehyde, and a-pinene
* Indicates Pavlovian conditioning is suceessful in forming an association between primary
VOCs from Prastbechea cochleata and a food reward

Applications
* Provides bascline rescarch on feasbily of incorporating Pavlovian
of in of native plants
* Before field tests 1o improve pollination, Pavlovian conditioning had to be proven effective
using these volatiles

Ability to detect VOCs ~ Ability to condition PER Possible conservation use
* Contributes to the available on bees’ olfactory biliti
* Reduces groundwork necessary for other bee rescarch using these VOCs
Future Research
* Long term goal:
* Continue testing applications of Paviovian conditioning in conservation

* Next steps:

Develop synthetic for Pavlovian and observe

impacts on recognition of natural scent
* Testimpact of conditioning with synthetic sceat on visitation and pollination of Prasthechea
cochleata by honeybees




Research Posters: Specialized Tips

« Recommendations for the following font sizes:

« Headers: 50 - 70 pt

* Subheaders: 30 - 40 pt
* Body: 24 pt

« Captions: 12-18 pt

+ Use a complementary color scheme to the theme/topic of your project.

« Utilize sans-serif fonts rather than serif fonts

« Don't fear white or negative space.
* American Journal Experts recommend up to 40% of your poster being white space.

* Adjust paragraph/line spacing and have smaller font sizes for subbullets.

 Avoid runts (words that hang all by their lonesome on a line).

Overview Research Poster Research Presentation Judging Recap




Research Posters: ISEF-Specific Tips

* Do NOT include brand names or logos on your poster.
« Anything on your abstract is allowable, such as your name and school.
* There are exceptions regarding personal logo use for your poster.

 ALL graphs, images, and figures should be captioned.

 ALL graphs, images, and figures must be cited.
« If all visual elements are produced by the researcher, then use the disclaimer, “All
graphs, images, and figures were produced by the researcher.”

* If some elements are from other sources, cite them appropriately. Then use the
disclaimer, “All graphs, images, and figures were produced by the researcher unless

otherwise stated.”
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« Background M
* Intermediate P

Background / Overview
Literature Review
Problems

Goals

Hypotheses

Methods

Results

Discussion

Conclusion

i

Research Posters: Development

ini-Posters
oster Checkpoints

Complete after research plan pre-apg

Complete during experimentation
Complete immediately following exp:

Complete following creation of the re

Research Poster

Environmental Factors' Effects on Bisphenol A and Styrene Chemical
Leaching into Lakes, Soil, and Absorption into Spirogyra sp.

What is plastic

Chemicals that are transferred or released from
plastics into...

* Waterways

= soil

= Plants

« Prepared food and beverages
* Different types of chemicals leak depending on

plastic and how it is made

* Released chemicals have negative effects on
the human body

Plastic Pollution

Increased use of plastic made by fossil fuels in
past century
* 1950 - 2.3 million tons vs. 2015 - 448
million tons
Extremely durable, hard to decompose
Carried into water and soil by littering
* Waterways - Plastics carried down
streams, rivers, or sewers into larger
bodies of water
+ Soil > Plastics may be dropped onto
ground then sit there
All plastic pollution disrupts ecosystems
Plastic bits carry chemicals into the ecosystems

Freshwater Biomes

Bodies of water that consist of less than 1% of

Covers about 1/5 of the world
Freshwater body types include...

* Lakes/ponds

* Rivers/streams

* Some wetlands
Two types of lakes...

« Oligotrophic lakes -> Low nutrient lakes
with high amounts of dissolved oxygen
Eutrophic lakes > High nutrient lakes
with low amounts of dissolved oxygen

p f} Purpose ‘ﬁ

1 ing how envi factors of
biomes like lakes or rivers affect BPA and styrene
leaching

2. ing how envi factors of
lakes affect BPA and styrene leaching into
spirogyra sp.

3. Exploring how environmental factors affect BPA
and styrene leaching into soil

P *{ Knowledge Gap [

* Best model for rivers and lakes

= How to show chemicals are being absorbed by
Spirogyra sp.

* How to show that chemicals are being absorbed into
soil

= With stagnant water, other than sunlight, other
environmental factors to measure

* Stagnant water has little currents

i Bisphenol-A

« Found in epoxy resins and polycarbonates

= Epoxy resin - Food cans, bottle tops, and water supply lines
= Polycarbonates > water bottles and food storage containers

* Known for their durability and resistant to abrasions

Fig. 1 - Bisphenol A (BPA) skeletal
formula; C.;H ;0

+ Health concerns include...
= Negative effects on fetus,

infant, and childhood

development

Increased cardiovascular

disease

Endocrine disruptor >

emulates estrogen

HO I I OH

} Styrene

= Found in polystyrene

. - trays and
utensils, insulation and packaging

= Known for its light weight and good insulation

Acute exposure has low to

moderate toxicity

Neuron disruptor - Depression,

N reaction time, memory

Genotoxic > Damages genetic

information

Carcinogenic > Ability to cause

cancer

Disrupts reproductive system

eating

Fig. 2 - Styrene skeletal formula;
CiHs

— Spirogyra sp. Algae —

Filamentous, unbranched green algae
Called pond scum or pond silk
Found in stagnant, fresh water

= Ponds or at the rim of lakes
Two cell walls > inner cellulose wall and
outer peptidoglycan

« Peptidoglycan is hydrophilic

« slightly dissolves, creating a /i

mucilage

Central vacuum with nucleus suspended | Fig. 3 -Singular Spirogyra sp.
in the middle (primordial utricle) cell. Shows primordial utricle

Chloroplasts spiral around central B i T el

+ Sexual reproduction

+ Asexual reproduction
+ Sexual reproduction; Conjugation (most common)
= Sexual reproduction - Scalariform (2 filaments) or lateral (1
filament)

Methods

= Have 9 groups with different concentrations/duration/intensity
of different factors
* Ammonia (0.25 mg/L, 0.5 mg/L, 1.0 mg/L)
* sunlight (shaded, 2-hour interval, full light)
= Currents (stagnant, low, high)
* Have 3 groups with different concentrations of phosphorus and
nitrogen with Spirogyra sp
= Group 1 (0.03 mg/L P, 1.5 mg/L N)
= Group 2 (0.05 mg/L P, 1.0 mg/L N)
= Control group 3 (0.03 mg/L P, 1.0 mg/L N)
* Have 4 groups with different concentrations of different factors
Water (dry, moist, saturated)
sunlight (shaded, 2-hour interval, full light)
Movement (stirred every 3 days, every 7 days, every 11
days)
* Negative control
Collect lake samples to show model accuracy

Keywords

A (BPA) -A used t
make epoxy resins and polycarbonate

Styrene - A chemical used to make
polystyrene

pirogyrasp. - A nonbranching green
algae found in stagnant freshwater

Epoxy resin - A polymer made with BPA,
used as a thermoplastic and liner

Polystyrene - A polymer made with
styrene, used for packaging and insulation

Polycarbonate - A polymer made from
BPA, used for food storage




Research Posters: Reflection

« Take a moment to reflect to yourself or network with
peers near you about the following questions:

« What do you do that facilitate poster design? @
* What are your greatest strengths with poster -
design and content? Weaknesses? O O O

« What new insights did you gain thus far? ( m )

* What improvements do you wish to make to your
poster design this upcoming year?

Overview Research Poster Research Presentation Judging Recap




Research Presentations: The Formats

@ MINUTE

0:00 - 0:10
0:11 - 0:20

0:21 - 0:30
0:31 -0:45
0:46 - 1:00

Overview

Problem

Goals
Hypothesis

Methods
Results

Conclusion
Applications

DO NOT COME WITH A MEMORIZED PRESENTATION

Judging

Research Poster

@ MINUTE

0:00 - 0:45

0:46 - 1:00

1:01 - 1:30
1:31 - 2:00
2:01 - 2:30
2:31 - 3:00

Review of Literature

Problem

Goals
Hypothesis

Methods
Results
Discussion

Applications

Future Directions

Conclusions

Research Presentation

@ MINUTE

0:00 - 1:15

1:16 - 1:30

1:31 - 2:00
2:01 - 3:00
3:01 - 4:00
4:01 - 4:30

4:31 - 5:00

Review of Literature
Problem

Goals
Hypothesis

Methods
Results
Discussion

Applications
Future Directions

Conclusions

Recap




Research Presentations: Making it a Game

* Encourage students to cater to their audience
* Get as many people to understand as possible
* Speak as fluently and seamlessly as possible

» Example: Counting Umms, Uhhs, & Likes

o
o

v 2

&I

Overview Research Poster Research Presentation Judging
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Research Presentations: Supporting Claims

* Support your claims with sources
 Use your Review of Literature!

* Avoid the most cited reference of all-time:

(Purcell, personal communication, 2019)

* Validates your research is...

* Current and applicable
» Builds off prior research
* Shows whether it's scientifically supported

Research Poster Research Presentation Judging Recap

Overview




Research Presentations: Development

* Presentation Practice Modes
* Round Robins : o (e
» Whole Class - "
* Expert Guidance

e Alternative Presentations
« Mock Data

Discourse between explanations of cognitive Is the degree of syntactic alignment

mechanisms influencing syntactic priming. influenced by conversational context?
[ ) I_a b S u I I l ' ' ‘ a r Current studies focus on how linguistic context Conclude if top-down influences affect

influences syntactic choice. the degree of syntactic priming.

 Pecha Kucha \

* Promotional Videos 20 X 20 o [——

iii.  Sixty-nine participants

STRONGER SYNTACTIC ALIGNMENT IN THE PRESENCE OF AN
INTERLOCUTOR

iv. Confederate
I M A G E S S ECO N DS Interlocuter was female
. Additional measure to
avoid suspicion ; both
were instructed to
detect mismatches.

Overview Research Poster Research Presentation




Research Presentations: Development

 Additional Practice
« Competitions
* Symposium Showcase

* Miscellaneous
* Project-Killing Questions

January February Early March Late March April Early May Mid-May

Seminole County % N\ ® REGENERON N
Regional = @ B \\;
Science’ Mdfh, & = LOCKHEED MARTIN \ '
Engineering Fair | GEN B ‘-/'s;,
s SCIENCE | IS
# County C H A L L E N G E DR. NELSONYING “‘!Eg":‘_‘ﬁE PUBLIC ‘ [ ; o

SCIENCE

COMPETITION

7

&
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Research Presentations: Reflection

 Take a moment to reflect to yourself or network FUTURE IMPROVEMENTS

with peers near you about the following questions: .
Add opportunities to

« What do you do that facilitate presentations? present to our School Board
* What are your greatest strengths with Create a video recorded
presentations? Weaknesses? presentation assignment
[ ] [ . . iri |f— d
* What new insights did you gain thus far? ;eeqeurig\r;gﬁ:tioin

* What improvements do you wish to make to

) ) ) P t 60 h
your presentatlons this upcoming year? resent bus researc

summaries to
discipline-specific science
classes

Overview Research Poster Research Presentation Judging Recap




Junior Science, Engineering, and Humanities Symposium
Judging Worksheet for Evaluating Student Speaker Competition

Speaker Name:
[ [ ]
° Project Title:
* Judging Criteria Selow Average Above
ging Average 8 Average
Identified an original research question
Project shows creativity in question asked, approach to problem-solving,
Originality data analysis and interpretation, and/or use of

Student selected the research topic and devised the project

Student was primarily responsible for the work done on the project

» Adapting to the competitions e
» Find the rubrics specific to the competitio B ol csondff b il

Research question was clearly stated and sufficiently limited

° D et erm i n e y Ou r J'u d g e Sl exp er_ti S e %:::i:zc:‘ Procedural plan for achieving a solution was presented

Variables and controls (as needed) were clearly recognized and defined.

Readily available facilities were utilized for the research

* Understanding judging personalities

Total Points Awarded for Quality of Research, where 0 is low and 10 is superior:

Student shows an understanding of other research in the general area of
the project

Student references scientific literature

Student gives adequate details of work done. Adequate time was spent on|
the project.

Depth of Project carries out the purpose to completion. Project covers the problem
Understanding thoroughly.

Limitations of the data are recognized

Conclusions are based on adequate experimentation

References further work that may be warranted on the project

Total Points Awarded for Depth of Understanding, where 0 is low and 10 is superior:

Presentation was completed in time allotted

Quality of Presentation was effective: information clearly shared in a logical order,
Presentation |appropriate use of audio visuals, speaker was well spoken

Student fielded questions well

Total Points Awarded for Quality of Presentation, where 0 is low and 10 is superior:

Judging




Judging: Development

» Parallelism of poster and
presentation design
aligned with the rubric

» Experiencing judging
personalities using round-
robin presentations

Associating Floral Volatiles of the Endangered Plant Prosthechea cochleata with Food Reward in Honeybees

Background
* Habitat fragmentation creates boundaries between populations, leading to:
= Low geocie diesey
* Decsesed populations

y o quanit of poll " s
* Honeybees evaluate the quality of food sources as a hive, optimizing foraging by
visting sources with  high nectar and pollen yield
*+ Honeybees ae fficient,but non-natie polinator, s they originaed n Europe:
s -

pollsors s oragng rom e plos
. s o iy fod soures
* Native pollinators are often the best suited for pollinating native plants,
butif their populations decline, it is important to investigate methods to
encourage honeybees to aid in pollinating endangered plant species

(Apis mellifera) Through Pavlovian Conditioning

Methods

El gram (EAG) C:

Initial EAG
design

Electroantennogram (EAG) Analysis

therabure Review

* Associative
Reflex in Honeybees
* Uscd Pavlovian condiioning o ereate an
association berween unzelated stmli by
prescatiag both simul simulancously
Demonstrate tha proboscis extension

the Proboscis Extensic

relex (PER) increases with cach round of
Pavlovian conditoning
Investigated conditioning with honeybees”
sense of touch, not s

* Kiwifruit Flower Odor Perception and recognition by Honey Bees, Apis
mellfera:
i e b . volase

ol compousde mx %)
VOCs.

Rlowers thei fragrance and i
ding EAG resuls, PER

e o e Kt DS o e e e v
it

(6252) epradecsdens 14z0n siz0s
(62) bepadcens 16202 ps

e

Setup: Stimali:  Analyais of Raw Data:
Sr ] Py S Taeo paper e
B x pseudocumene, nonanal, mesitylene, limonene, * Photoresistor indicates when light is blocked by
* EAG decanl, ind @ pinene sample t0 align data
determine strength of n@m that would be sent 0 + () frocimene was not avalable
the brain after contact with * Introduce a VOC to airflow using pipette and. =
e SRR e
* Record 5 times for each and antenna and change
antenna between each VOC

Pavlovian Conditioning
* Conditioned stimulus (CS) elicits an intrinsic response, like sucrose, a food source
* Unconditioned stimulus (US), in this case VOCs, should not eliit a response unless an association is formed with a CS

‘Exhibition of PER:

* Forboth VOC sample
* Record if PER is elicited by US
* If PER is shown, an association has

Setup:
* Feed bees and leave for 3 hours

Reward:

* Ensures hunges as modvator while olntian (C5) environmental factor and the CS.
miimiziog morualy * Letsitfor5 P Aocuimfomed  Noswocuion
* Touch sucrose-soaked toothpick minutes

0 antenna, and only condition
bees that exhibit PER Control G: .
* Present hexane (positive control, NOT 2
VOC) as US for 15 seconds
= Limis impactof mcehanosensory stmul

EAG Results

* Sereenshots of visual data had to be used as there was no other way to save

Fuy

Conditioning Results
* Both the VOC group and the hexane group were presented the same VOC following
recordings in software used for EAG conditioning, making PER exhibition specific to the olfactory conditioning

ccording
* No measurement tool was available in software used for EAG recording, so relative

e units (RU) were used to quantfy results ol PR Prodoamins o PR s o Limonene
* Resuls eogih from one
* Floral fragrance analysis of Prosthechea cochleata (Orchidaceac), an = ¢
endangered native, epiphytic orchid, in Florida: -
. on Prshces i
achat beadspace samples,allwing for futhes eescach [53 -3 0.49in| 1RU_ = —
— rn rn 8 0.63in
= e i et i s e s D —
- e RII et T A
: 7 T Siivoms i
—— = et e * Averages were aken forcach volatle (5 antcana with 5 epeciions cach, 25 ot .
2 2 . yGlts papes was wsed as 1 RU — —
, Goals & Hyp
Goals Hypotheses - p—
Preform EAG 1. VOCs from Prothebes achlte T St &
analysis sing VOCs will ncrease magaieude of
rom Prbaes & ptlnrory =4 Fre——
acbbatawith 3 of = B R e T
honcybee antenna dcctroaniennography i : o
- ST | i e
ion 2. More condioned honeybees *Odgial FAG s was i ' Gags RAR et ol A A% RAR ik g T T
honeybees to cicic il exibit PER in respanse to - bl R s a <2010 gl AG e s il T T -
i VOCs from Prothcbea st + Revised FAG w o
PR b e ol Revised E. ith an 16 7w S—

+ A one-vay ANOVA e s b 1 s 9 groups (p<0. chi squared tests were preformed, comparing PER exhibition between each VOC
* Tokey Kramme tess found 5 VOCs yielded h.gm results than filter paper (p<ﬂ o control and experimental groups
5 paper (¢ E ibited (@000
. yof the 7 V PER

Discussion

all7
PER at a higher rate than bees conditioned with hexane

i_l_i

* Indicates an olfactory component  * This is unsurprising also due to the

in the bees” ability to detect these nature of VOCs:
vocs = Volasies have a very low boiling point
abiiies than dogs cooler cavironments

« Paviovian ion of PER in

. Mcd\znnumurv input was not the driving oree behind PER uh,bmun as bees
that underwent conditioning with hexane did not exhibit PER at as high of
a rate as experiment

* Comparison between results from the original and the improved EAG design
indicate lower variation in results in the revised design

* Use of fan as VOC delivery method and faraday cage likely reduced the
impact of environmental stimuli,yielding more relisble EAG results

« Shows bees detected nonanal, decanal, limonene, mesitylene, and
psuedocumene better than filter paper alone in EAG retests, indicating they
can be detected as olfactory stimuli

* EAG retests are not in agreement with the success of conditioning trials

* Bees were successfully conditioned with all VOCs, but EAG results of a-pinene
and bedebyde showed no sgnificantimpact comparedtoth contol

Likclya limiaton of the EAG seuups seasiiviy

Oonclusmns
Problems and Goals
* No research on what VOCs Apis / Conduct EAG analysis with
mllfera can use to locate VOCs from Prusthechea cochleata
Prostbechea aocleata and Apis melfera antenna
* Noknown attempt o use
Pavlovian conditioning to elicit a : .
‘Condition Apis mellfers with
FER cspocs Bomals /V()Cinﬁ::f:udvju aocbleata
mellfera ith VOCs from
Prosthechea cochleata
Methods:

+ Use EAG to record signals from

honeybee antenna in response to  Detming shiiy oF

Prothectes cchleata VOCs pEREEL
+ Present food and VOCs to e
honeybees simultancously to
create an association through
Pavlovian conditioning
Results
* In order of decresig srength of original EAG response the groups were:
@ e ® Puesdocumne
fomen
@ Limonene Decmad

+ Eivenaiies am Prshcs cclatawere Shown o be detectd by honeybees
in revised EAG analysis
* Indicates thatthe improved EAG setup yiekds more relabe reslts and may be 2 usefl and
ore cost-ceceve substtte for EAGS
. C shows a significant i in PER exhibition aft
conditioning with pseudocumene, nonanal, mesitylene, limonene, decanal,
benzaldehyde, and a-pinene

VOCs from Prohcdestcbets and 3 food reward

Applications
* Provides baseline rescarch on feasibility of incorporating Pavlovian
condidoning of honeybees in consevation of naive plants

using these volatles

Abiliy to detect VOCs  Abiliy to condition PER  Possible conservation use

e F(:nxnbu(es to ilable on hone
Rodces groundwodk nccssryfor e bee scusch teiog hese VOCs
Future Research

* Longterm goal:

* Nextsteps:

on recognition of natural scent
* Testimpact of condiioning with synthetic scent on visitation and pollination of Prashchva
hbata by boneybees

Judging




Overview

INTERJECTOR

DESCRIPTION

Your role is to interject in inopportune times during the

presenter’s presentation.

TASK
Aim to interrupt with a statement or question the
presenter’s presentation at least three times.

GET-TO-THE-POINT

DESCRIPTION
Your role is to ask the presenter to get to the point in
the middle of their introduction/background/hook.

TASK
Interrupt the person’s introduction/background/hook
within the first 15 s by asking them to go directly to
their results or by asking a project-specific question.

THAT’S ALL THANKS

DESCRIPTION
Your role is to, without emotion, listen to the entirety

of the project’s presentation and then leave at the end.

TASK
Show no emotion, no confirmation, and ask no
questions throughout the researcher’s presentation.

TRADITIONALIST

DESCRIPTION
Your role is to allow the presenter to run through their
entire speech and ask questions at the end.

TASK
Only ask questions at the end and provide no input
otherwise throughout the presentation.

Research Poster

Research Presentation

Judging

Recap




Judqing: Reflection

 Take a moment to reflect to yourself or network with peers near you
about the following questions:

« What do you do that facilitates the understanding of judges?

* What are your greatest strengths with adapting your presentation?
Weaknesses?

* What new insights did you gain thus far?

* What improvements do you wish to make to your presentations
this upcoming year?

Overview Research Poster Research Presentation Judging Recap




Recap

* Research Posters =+
* Follow design principles and practice parallelism .. .§

« Allow it to speak for itself without also serving as me=is:

a research paper (ie. less words!)

* Oral Presentations
* A better presenter will win more.

* The way you get better at presenting is to
present more.

* Judging
» Evaluate your judges’ personalities
 Adapt your presentation to fit their needs




Successfully
Developing and Practicing
Science Research Presentations
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