July 20, 2021

Announcements

Required: Neurotechnology and Neuroscience Industry Opportunities with Dr. Scott Ransom
(CNT Director of Industry Relations and Innovation) - Thursday, 7/22, 9-10 am (PST),
https://washington.zoom.us/j/94718597817
Meeting ID: 947 1859 7817

Optional: NSF Graduate Research Fellowship Program (GRFP) webinar - Thursday, 7/22, 5-6
pm (PST),
https://washington.zoom.us/meeting/reqister/tJYsc-qgsqgDovHN1iKILO8L ZvrwiHXxsqo9L g4

Optional: US FDA Roundtable - Friday, 7/23, 10-11 am (PST): Dialog with people engaged in
neurotechnology product development and academic researchers that are translating and de-
risking neurotechnologies. Topics will include regulatory science gaps and tools to accelerate
neurotechnology medical device innovation.
https://washington.zoom.us/j/99936210903
Meeting ID: 999 3621 0903

Optional: National Science Foundation GRFP information session, Monday, 7/26, 10 am
(PST). Regqistration is required at:
https://zoom.us/meeting/register/tJcqduytrT8SqgGNfwRI _0zG03C79Dg9Y7PGlIf

Optional: Be part of a student panel! Friday, August 6, ~10:30-11:30 am (PST)


https://washington.zoom.us/j/94718597817
https://washington.zoom.us/meeting/register/tJYsc-qsqDovHN1iKlL08LZvrwIHxsqo9Lq4
https://washington.zoom.us/meeting/register/tJYsc-qsqDovHN1iKlL08LZvrwIHxsqo9Lq4
https://washington.zoom.us/meeting/register/tJYsc-qsqDovHN1iKlL08LZvrwIHxsqo9Lq4
https://washington.zoom.us/meeting/register/tJYsc-qsqDovHN1iKlL08LZvrwIHxsqo9Lq4
https://washington.zoom.us/meeting/register/tJYsc-qsqDovHN1iKlL08LZvrwIHxsqo9Lq4
https://washington.zoom.us/j/99936210903
https://washington.zoom.us/j/99936210903
https://zoom.us/meeting/register/tJcqduytrT8qGNfwRI_OzG03C79Dq9Y7PGlf
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Poster Presentations

« Opportunity to focus your efforts.
« Initial public exhibition of your research.

* Promote you hard work.

« Make contacts for the future.




Posters vs. Talks

Poster Talk

Difficulty to Prepare

Time to Prepare

Audience Reached

Stress Level



Poster Mechanics

Your Poster = XX (height) by YY (width) (allows a margin)
Foam Board or Backing = (XX + a) by (YY + a)




Poster Mechanics

Background

POSTER TITLE




Titles

First (only?) thing that people
Encourage (lure) people to your poster
nclude a question: yes or no?

Define scope of the study

nclude a significant result or finding
Not too long

Like a newspaper headline

— Tt|le ReVieW G —

Share potential title with people in breakout rooms.
Revise title?
Share title(s) with group.



Poster Mechanics
Required Components

Title

Authors (you will be the first author; lab director likely
last; mentors and others in the middle)

Affiliations (Departments, Universities, City, State)

CNT Loqgo @

CENTER for
NSF Logo NEUROTECHNOLOGY
a National Science Foundation Engineering Research Center

Grant Acknowledgment Statement




Poster Mechanics

Suggested Components

1. UW Logo
2. Your Home University Logo
3. Section headings

A. Introduction
B. Methods
C. Results
D. Discussion
E. References
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Poster Mechanics

Hints and Tips

Know your audience.

Less is usually better than more.
Simplify graphics (if possible), but use them.
Text should be readable from a e

Use PowerPoint, lllustrator, InDesign...
Do not justify paragraph margins.
Avolid poor resolution graphics.

Be careful with color.

Be careful with busy backgrounds.



Poster Critigue

 Groups of students (~3 per group)
« Each group has three posters (see PDF).

Room 1 = posters 1-3 | Room 2 =posters 4-6 | Room 3 = posters 7-9
Room 4 = posters 10-12 | Room 5 = posters 13-15 | Room 6 = posters 16-18
Room 7 = posters 19-21 | Room 8 = posters 21-24

« Spend ~3 min/poster
- Layout/organization/style
- Content
- Font
- Color
- Background?

 Present to group (1-2 min/poster)



Dorsal root ganglia neural recordings with

a novel non-penetrating thin-film microelectrode array

Zachariah J. Sperry'?, John P. Seymour?®, Fan Wu?, Shani E. Ross'?,
Kanghwan Kim?, John T. Bentley‘-’, Euisik Yoon?, Tim M. Bruns'?

BIOMEDICAL
ENGINEERING

1. Bi dical E ing, University of Michigan, Ann Arbor
2 Buolnterfaces Institute UnIversnty of Mlchigan Ann Arbor
¢ 5

Peripheral Neural Engineering
and Urodynamics Lab

UNIVERSITY OF MICHIGAN 3.El ing and C Ann Arbor
DRG as Neural Interface Novel Thin-Film Array Source Localization
Dorsal root ganglia (DRG) are clusters of sensory Array specifications: Thin-film array schematic. Pentrode sites are circled. In some trials, simultaneous single-unit activity was observed on all five sites in a

cell bodies just outside of the spinal cord

ing and ing neural from
the DRG gives insight regarding peripheral sensory
systems for investigating neurophysiology and de-
veloping neural prostheses.

Anatomy of the spinal cord and nerve

roots (horizontal section)

'

Blackiock penetrating electiode aray
and recorded single-neuron waveforms

Current microelectrode interfaces can record from
single neurons, but the shanks must be introduced
by penetrating the epineurium

These arrays were designed for the cortex and are
not well matched to DRG morphology.

they can cause i y
and scarring.

Device design should be driven by data, both and
For example, penetrating electrode shank lengths for motor cortex are often chosen to
record from layer 5 neurons.

GOAL: To design, fabricate, and evaluate a novel microelectrode array for
neural recording in the DRG.

DR nato

DRG anatomical observations:

= On the scale of microelectrode arrays, DRG are curved rather than flat, so array
should curve or conform to the surface

» Device Desi

= DRG cells bodies are concentrated near the dorsal surface, so advantageous to
record primarily in this upper layer (see below for quantitative analysis).

= The epithelial layer is thin enough (25-100 pm) to record through, potentially allow-
ing a non-penetrating dorsal surface approach.

Previous studies with recording single units from the surface of neural tissue:
= Cortex (Khodagholy et al. 2014)
= DRG (Gaunt & Bruns 2011). The DRG electrodes used required downward force to
make good contact, but ideally an array would require only surface tension.

DRG cross-section showing edges (red = DRG, Cell bodies (blue pixels) transformed to a circuiar area for
blue = cell body, green = nucleus) comparative analysis (inset: transform method]

Normaiand ¥

Average ratio of cellular pixeis to normalized area by
annular sector.

Picel ratios by annular sector. Regions that are not
connected by same letier are significantly different
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Nomalized X

© 64 channels
« Polyimide substrate [3.6 pm thick]
= Gold interconnects [400 nm thick]
= Iridium electrode sites
- 1130 pn?? & 400 pm?
- Impedance: 173 & 369 (+35) kQ
- 4 sets of “pentrodes” (5 closely
spaced sites)

Surgery and /n Vivo Recordings

After laminectomy to expose the spinal roots, array was placed on the L7 DRG of a feline
under isoflurane anesthesia. Surface tension was used to secure the array.

Recorded neural activity (30 kHz) with Ripple
Grapevine system. Sorting offline.

Single- and multi-unit activity observed during
cutaneous dermatome brushing and joint flexion on
35/64 unique channels.

Maps of electrode site activity by activity type, 2 dif-
ferent stimuii, 2 different array placements. Black
oval indicates the approximate region of observed
activity.

In vivo image of thin-film array on L7 DRG

Dematome brushing
(placement 1)

Dermatome brushing
(placement 2)

Knee flexion
(placement 2)

Single- and multi-unit waveforms for dermatome brushing trial. Gray boxes indicate (approximate) stim periods
Dermatome Veastorm Skape
Brushing =
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Single-unit: ¥
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Raw voltage recording from dermatome brushing trial containing large  SNR for all dentified waveforms,
single-unit activity. SNR calculation illustrated for large unit by activity type
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pentrode (3/4 pentrode sites; both 25 pm & right 50 pm).
Assuming a point-current source in a homogeneous medium:

" k
JxZ+y? 422

x, ¥, z: Cartsian distances from source | I: Current | 6: Conductivity

!
= —— ,assumed constant
anc

V: Voltage |

Linear algcbralc lechmques for teuode (Lce etal. 2007) estimate signal source location
as i of 5 radius from each site.

For a pentrode, four estimates of location can be made.

Estimate required site curvature estimate. Curve radius chosen was 500 pm
Location estimates were only possible for 25 ym pentrode sites. Estimate for the 50 pm
pentrode did not converge to a reasonable solution.

Simuitaneous action potentials on pentrode channels (joint flexion)
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Neuron source location estimate
(side view over typical DRG histology section)
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Using a conforming thin-film array, we successfully recorded from the DRG surface. We
observed both single- and multi-unit activity. Waveforms on pentrode sites contained
spatial information used to estimate signal source, which is a novel analysis in DRG

Going forward, we will refine the array layout by increasing the number of polytrode
sites and shaping it for the DRG profile as supported by by the NIH SPARC program. We
will use source localization to explore DRG neurophysiology and anatomy by mapping
activity with different stimuli.

Finally, we will explore electrical stimulation and chronic array placement toward
therapeutic goals (ex. bladder neuroprosthesis)

Acknowledgement

| would like to PNEURO Lab Kaile Bennett, Abeer Khurram,
Anastasia Ostrowski, and Chris Stephan.

The array was manufactured at the Lurie Nanofabrication Facility at the University of
Michigan.

Funding provided by the Craig H. Neilsen Foundation (Grant #314980) and by the
University of Michigan MiBrain Initiative
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Whole genome computational analysis of tRNA-derived small
RNAs in Arabidopsis thaliana RNA biogenesis mutants

Wojciech Karlowski, Agnieszka Thompson, Patrycja Plewka, Maciej Szymanski, Andrzej Zielezinski, Przemyslaw Nuc, Artur Jarmolowski

Department of Computational Biology & Department of Gene Expression, Adam Mickiewicz University in Poznan, Poland

Q http://combio.pl

& ABSTRACT

In recent years, appli of the high-throug| encing i
revealed a novel class of abundant, mble. non-codlng RNAs, demed
from tRNA (tRFs). Using Arabidopsis thaliana as a model organism, we aim

atidentification and characteri of the ¢ s involved in tRNA
and microRNA biogenesis pathways that may play a role In generation of
1RFs.

We are presenting our results of a global characterization of small
RNAs originating from Arabidopsis tRNA and tRNA-like genomic
sequences. In addition to our own experlmental data from over 20 A.

ins camying ions in genes associated with tRNA
and microRNA biogenesis, the set includes all high quality Arabidopsis
shart RNA sequences from public SRNA-Seq databases, Thus, the
entire dataset provides a broad perspective of tRNA-derived short
RNAs in Arabidopsis for a wide cross-section of tissues, developmental
stages, as well as biotic and abiotic stress conditions. An advanced
and user-friendly exploration of datasets and results of the analyses
were Implemented in a form of the “T-regs" web portal.
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EVIDENCE-INFORMED
DECISIONS on human health
require at least a rudimentary
understanding of the science
underlying potential risks

MEMBERS OF THE PUBLIC
and others want more
accessible, understandable
and credible information on
health risks

OVER 1 BILLION
UNIQUE USERS
visit YouTube
each month
worldwide,
watching over 6
billion hours of
video per month

RISK BITES WAS CREATED in
response to an opportunity to use
YouTube in a unique and powerful
way to help people understand the
basic principles of evidence-
informed approaches to
understanding and addressing risk

SCIENCE EDUCATION
CHANNELS like SciShow
and Minute Physics have
upward of 2 million
subscribers

GEEK OUT ONTHE
SCIENCE OF RISK

Providing accessible educational
resources on risk science using YouRlli:

Andrew Maynard PhD, Director, University of Michigan Risk Science Center
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5 DATA FLOW ANALYSIS IN THE PRESENCE OF CORRELATED CALLS

Marianna Rapoport, Ondrej Lhotdk, Frank Tip
University of Waterloo

SUMmary goal
THE PRECISION OF DATA-FLOW ELIMINATE INFEASIBLE PATHS
o 5 consition ANALYSES CAN BE IMPROVED IN THE An infeasible path s one that cannot occur during
Dnew 80 PRESENCE OF CORRELATED CALLS. program execution. In an object-oriented language,
: N two method calls are correlated if they dispatch to
A-foo { . Bfoo{ intrg multiple targets. The goal of this work is to eliminate
el by 3 S IS YOUR DATA REALLY SECRET? the infeasible paths caused by correlated calls.
- Data-flow analysis (DFA) approximates
— [ o Only paths of properties of programs without running result
the same colour them. For instance, in 3 taint analysis, we CORRELATED CALLS ANALYSIS
....................... are feasible. find out which variables are secret, e.g. to The correlated calls analysis improves the preci-
_— discover confidential information leaks. sion of IFDS results that contain correlated calls.
B :L'Si?;;"" 91 However, infeasible paths in a program's Infeasible paths caused by correlated calls are
. control-flow graph can affect the accuracy removed by transforming an [FDS problem into a
e of an analysis. special type of IDE problem and solving the latter.
‘\‘\\__-___-_‘___
problem method
MPROVING THE PRECISION OF IFDS A TRANSFORMATION FROM IFDS TO IDE et A class B
We ﬁJI.'LIS. on the DFA problems that can be The IDE** (Reps et al., 1996) algorithm can G o> o - 8| .
solved with the IFDS* (Reps et al., 1995) solve a larger set of problems than IFDS. IDE en- oo P “monzecret”
algorithm. IFDS works by converting a DFA codes a DFA problem with a labeled exploded su- I
problem to a graph reachability problem on pergraph. The graph edges are labeled with flow
an exploded supergraph (see figure ). How- functions. We convert an IFDS problem to an IDE ==
ever, it can only solve binary decision prob- problem that uses flow functions to keep track
lems (e.g. “is a variable secret?”), and is not of correlated calls. The flow functions serve to T T WL ., borString & \ bar(String =)
powerful enough to keep track of correlated ‘remember” the enclosing classes of dispatched Peun o sy J pad b
calls. methods.
* Inker-procedural Finite Distributive Subset probilem ** Iner-pr o prblem
= How do IFDS and IDE work?
- How are flow functions represented?
FIND OUT MORE cs.uwaterloo.ca/~mrapopor

= How can we implement the correlated-calls analysis?

- How do we know the analysis is correct?



Flight feathers are light, stron
and stiff and allow heavy bir
whooper swan,
cygnus, to fly.
Each flight feather h , which

changes in geome g its length,
ike the second flig

2 high resolution Computed Tomogra
2als that the nt e

differently oriented laminae varies around

and along the feather shaft

Oceanography Centre

NATURAL ENVIRONMENT RESEARCH COUNCIL

UNIVERSITY OF

Southampton

Inside a Feather

Laminar Layup Varies Around and Along Bird Feather Shafts

Since feathered flight developed more than 150 million
years ago, the central shaft of a bird feather has evolved
under selection pressures to become light, stiff, and
strong. As a result, the shaft has become a complex, fibre-
reinforced biocomposite beam.

In ifying the i ies of feather shafts,
previous researchers have reported values of flexural
rigidity which vary over two orders of magnitude. Some of
this variation can be explained by changes in geometry.
However, the laminar layup of the shaft cortex and the
micromechanics of these laminae have not yet been
considered.

We have previously shown that the number of laminae
varies between species of birds, and that these laminae are
' anisotropic (Laurent et al. 2014). This variation means that it
. is necessary to understand not only the geometry of feather
| shafts, but also their laminar layup and the micromechanics of
those laminae before we can understand and predict the
macromechanical behaviour of the feather shaft.

Here, we present data gathered at
different locations on a feather
_ shaft (rachis and calamus) using MethOd
[ Synchrotron Radiation
3 Computed Tomography (SR- t
\ CT). This gives us a detailed The Swiss Light Source (SLS), at.
insight into the Iammar the Paul Scherrer Institute
| layup and the ori i is a third i
Y. of the internal fibres. synchrotron light source. It provides a
p This is the first step in high-brightness  photon beam  which
} understanding  the enables CT scanning at resolutions three
K rchaica orders of magnitude higher than a typical
1S properties. of hospital-based scanner, with scan times as short as
feather shafts six_minutes. With these scans, we capture the three-
from the dimensional void orientation in rachis material. Using
inside. transmission electron microscopy, these voids were found to be
aligned with the internal fibres.

Samples (L = 5 mm) were removed from the leading flight
feather of a Whooper Swan (Cygnus cygnus) at 10, 30, 50, 70,
and 90% of the shaft length and scanned.
Overlapping regions of interest .were
stitched together and the whole sample
was reconstructed with voxel dimensions of Results & Conclusion
325 nm. The largest sample (10%)
required 42 individual scans and the
’\ smallest (30%) only six. Scans were
. stitched together using a Fourier- Our SR-CT scans reveal geometry of the
N shift algorithm where shaft changing along the length of the
possible, or with the feather. Looking more closely they show
¥ ‘Mosaic)’  tool in how the number, orientation, and
8 Image)/Fiji. thickness of laminae vary within the shaft.
h Therefore, our results show that laminar
layup varies around, and along, a bird
feather shaft.

These variations in geometry and laminae
influences the rachis mechanics. Next, to
fully understand the implication for the
feather mechanics, we will determine
the modulus of individual laminae.

PAUL SCHERRER "””‘”' SPITFIREA




Cloning, expression and characterization of GH10 xylanases
from landfill leachate bacteria Paenibacillus sp. MAEPY2

Patric Chual®, Gary A Dykes?, Lee Sui Mae!

1School of Science, Monash University, Malaysia
2School of Public Health, Curtin University, Australia
*Coresponding author e-mail: techu4@student.monash.edu

e— -

Landfill wastes are usually materials with plant
biomass, e.g. food/organic wastes, papers and
horticultural wastes.

rapidly (in a few days) by soil microbes in landfills.

Plant biomass-degrading microbes can exploited for
applications in various industrial processes.

ﬁ Major components in plant biomass can be degraded

Biop

spect

Landfill leachate was collected from a
local landfill site.

pondat Sampling
Jeram
Sanitary
_— . Lancti,
= Selangor,
Waiaysa
Microbial population in leachate was
cultured on minimal media containing
cellulose. Culture

Figuro2:

Pacnivaciussp
MATPY and
3 w2 wder
& ) congoRedstain (@£
shonng &

celluoiyticabilty

Screening

Isolates that were capable of degrading
cellulose was isolated and identified as

Paenibacillus sp. MAEPY1 and MAEPY2.
15
uMAEPYL

z .
g o MAEPY2 Isolation
g5
EFs
0 Lmman s

CMC  MCC  Xylan  Lignin

Figare 3: Eiyme activity 0U/me) of Poenibocites . MAEFY1 and.
MAEPY2 cude etracts against camagmetty celuose (CHC),
microcrystalineceluiose PACC),xlan, anc lgain

Enzyme Assay
Enzyme activity of both isolates further tested against
substrates of other plant cell wall components. Activity against
Xylan was the highest in comparison.

i s | o o o
conct .09 e
swesrome | 0.0 9 9 Lrgporndily
we: (A0 NNNNNNN G| i

Xylanase activity of crude enzyme extract was benchmarked
against commercial enzymes. Results indicate great potential.

Read more:

Coun PG, Yoo S, ykes G, Lee SW, 2015) solation and characteiaton
of celukos degrading sbily in Prenidocits soltes. o lacl
leachate. Mataysian ovrmal of Microbioiogy 11:185-194.
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procuring the samples, and to Malaysian Genome Institute for providing technical advice.

Sequencing

Whole genome of Paenibacillus sp.
MAEPY2 was sequenced using the
lllumina Miseq system. Draft genome
sequence was registered in NCBI

'me studies

. Optimum temperature and pH were
determined via xylanase activity assay.
= Thermal stability was determined by pre-
incubating the enzyme at various

4

GenBank under the accession no. Sequencing temperatures without substrates, prior to Enzyme Assay
AWUK00000000. assay.
)
@ A1 120 A2 120
100 — 100 3
‘ 80 4 80 \
£ 60 7 60
40 N 40
39% of the open 21% of the ORFs are Only 20 of the 585 20 20
reading frames (ORFs) associatedvith ORFs are putative 0 . 0
have notbeen carbohydrate xylanases and 2 45 65 25 45 65
assigned any functions. metabolism. xylosidases Temperature (*C) Temperature (C)
B1 150 B2
Gene annotation of £ sp. MAEPY2 100 N
genome was performed in the Rapid 00 Ay /
Annotations using Subsystems A 50 \
Technology (RAST) server'’], Two putative S 50 \ \ \
GH10 xylanase genes were identified ° o oLt -
using the EXPASY tools2l and BLAST (). Siolrhormatios 3 5 71 9 3 s 1 9
PH PH
1 120 €2 120
+ Glycosyl hydrolase family 10 100 ) 100 "
* Length: 963 bp, 35.3 kDa 80 80
« Has signal peptide sequence 60 5 60 30¢
+ Expressed as extracellular protein 0 0 piod
* Predicted isoelectric point at 8,92 20 22
0 0
0 50 0 50
« Glycosyl hydrolase family 10 Time (mins) Time mins)
+ Length: 1023 bp, 39.6 kDa
* Nosignal peptide sequence Figaro 6 Efects of emperature and pH on eryme actvtes o puified (1) Xnd and (2)

Xynd and XynS genes were cloned into
PRSET-A with 6X His-tag and transformed
into £ coliBL21 (DE3). Expression in host
cells was induced using 1mM IPTG and
overnight incubation at 30°C.

Purification was performed for the His-
tagged Xynd and Xyns using AKTA Purifier
fast protein liquid chromatography (FPLC).

SDS-PAGE was performed following
Laemmli's method!®. A native-PAGE was
performed for xylan zymography.

Figure 6: SDS-PAGE and
sylanases. Lane M: protein marker, 1-4: uninduced, induced,
celllysate, purified sample.
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1: 3784-3788.

+ Expressed as a cytoplasmic protein
* Predicted isoelectric point at 5.10

XyuS. (3) Enzyme activty was assayed at pH 7.4 and temperatures from 30°C to 60°C. (8)
Enzyme activity was assayed at 40°C in 50 mM bafer systems. pH shown are represented

) Temmp
30°C.40°C, and 50°C, for 10,20, 40 and 60 minutes.

o =l -

We characterized two Xylanase genes from
Paenibacillussp. MAEPY2.

Both xylanases are active from 30°C to 50°C, but
m work best at 40°C. Xyn4 is active at pH 4 to 7, while
L XynSis active at pH 5 to 7.

NEXT STEPS:
Expression ~= A more detailed analysis of the enzyme-substrate
lm specificity, i.e.  hydrolysis  products from
xylooligosaccharides.
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Integrative root biology: scaling across transporters,

the rhizosphere, the root system, and the field g

Larry M. York, Jonathan P. Lynch, John Foulkes, and Malcolm J. Bennett ol oo

Architectural and anatomical root phenes evolved greater nitrogen acquisition efficiency in maize

¢ Sy

= ¥
1900 1925 1950 1975 2000 : snnge §
¢ . o H §
B e g R B 1900 1546 1982- 2006-
2 plants m? 4 plants m? 8 plants m? ERA Time Period Historic
Sixteen hybrids from the past 100 years in the USA were grown at two nitrogen levels and three
densities that represent historic and current agronomic conditions (above, left). Current material Aerenchyma, air filled spaces in the
performed better in all conditions (above, right). Architectural and anatomical root phenes evolved cortex, increased in low nitrogen soil and
towards greater nitrogen acquisition efficiency (see panel on right). at greater population densities (right).
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The number of xylem vessels, tubes for
transporting water in the center of the
root, increased while the area of each
vessel decreased in modem material
compared to old (left).

Few, large xylem Many, small xylem

Intensive phenotyping of maize root crowns reveals phene integration that enhances nitrogen acquisition
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Intensive phenotyping of maize root crowns involves removing whorls of roots and measuring :
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Phene states vary within maize root crowns, among genotypes, and exhibit plasticity to The relation of individual phenes to plant growth in the field are informative (A-D), but their
soil nitrogen levels, whether high or low, in the field (above). integration (E) provides the most explanatory power using multiple regression (above).

Integrating the rhizosphere

The rhizosphere was defined succinctly
Muclage by Hiltner in 1904:

- the soil influenced by roots

mtymemedumuxmm\orun
How

regulating
ummmmenmmmma
‘whole root system is not well understood.

A PVC chamber was used to surround
root segments from different root classes
of @ maize hybrid and loaded with nitrate
solution of varying concentrations in
order to determine influx. Michaelis-
Menten parameters were determined:
_ 1max(€C = Cinin)

Kin + (€ = Conin)
et i o K e et
Nitrate uptake kinetics differed among
root classes and were affected by the
age of the plant and how long the plant
was deprived of nitrate before being
measured. In fact, in some contexts
Michaelis-Menten kinetics were lost and
linear kinetics were found instead, which
e > g may indicate passive uptake or a different
% 5 7 100 2 6 75 10 ransporterbeing expressed.
Concentration (uM)

Therefore, the rhizosphere has been inconsistently
defined as the soil around roots in which microbial
communities are altered, rhizodeposition occurs, pH
is changed, or water / nutrients are depleted.

In

The rhizosphere is not any one of these zones, but
is rather comprised of all these processes in which
roots influence soil. Furthermore, these zones are
not isolated but are overlapping and integrated
processes that create a holistic rhizosphere.

Influx (pmol cm % s7')

Future research will focus on how rhizosphere
processes influence one another, such as how
mucilage affects soil porosity or nurient uptake, and
will require interdisciplinary methods.
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Topological signature in the NEXT high pressure xenon TPC

Paola Ferrario, Instituto de Fisica Corpuscular (Universitat de Valéncia-CSIC)
on behalf of the NEXT Collaboration

@ THE NEXT EXPERIMENT @) BACKGROUND IN NEXT
| MEXT isan expariment lacking for neutrinaless dauble The main background in NEXT comes from
beta decay ina high pressure xenon TPC. htislocated at high energy gammas from enviranmental
the Canfranc Underground Laboratory (LSC), in the radioactivity entering the active volume of the ne
Spanish Pyrenees. It uses slectroluminescence (EL ] for detactor When gammas interact with xenon
energy measurement and tracking and has proven an gas, they can produce photoelectric and
excallent energy resolution (~0.75% FWHM Compton elactrons, at energies very similarto
@ntrapolated tothe Oz of Xe-136, .2, 2.458 MeV) and Qg2 . Electrons and muons coming from
topological signature for background rejection in outside can be efficiently vetoed with fiducial
prototypes. A first stage, NEW, with ~10 kg of xenon, is cuts . See poster Py, obg for more dtails.
Being commissioned at the L5C — see poster Py 066 for
mare details.

€) TRACK RECONSTRUCTION

The current track reconstruction is based on the analysis of
the charge detected in ach time bin by an amay of silicon
photomuitipliers placed behind the EL area. A search for 2D
hits and a subsequent voxelization of the whole space is
performed, and a Breadth First Search (BFS) algorithm i
usad'to connect the voxels to form wracks. The algorithm
sarts the voxelsinto tracks with a eriterium of connectivity,
which considers two voxels as connected if their centres are
dloser than a maximum distance. The algorithm also finds
the end-points of a track as the vowels with maximum
distance along the track
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o THETOPOLOGICAL SIGNATURE
E @ Blectrons moving through xenon gas lose
=1 - ‘energy at an approximataly fixed rate
v until they become non-relativistic. At the
{ end of the trajectory they produce an
- energy 'blob, i.e., a high energy
L ST PO T TN s ‘deposition in a small region_This feature E
T can be used to distinguish background .
single-electrons (one "blob' only) from
© PROOF IN NEXT-DEMO signal double.-electrons fowo biobs). () EXPECTED PERFORMANCE IN NEW

NEW will be used for background and two-neutring
double bata decay measuraments, as well asto prove
energy resolution and the power of topological rejection
at energies close to Ogs. Simulationsindicate a significant
improvement of the topological rejection, dus tothe
larger volume of the detector. First MC studies point to
66.9% 0.6% signal efficiency for 12.9% = 0.6%

NEXT-DEMO was 2 1-kg prototype, built and aperated at IFIC, Valencia. We
the powar of jical cut usi lioactive sourcas:
MNa-22 provides high energy electrons and Th-228 electron-positron pair
production, to mimic background and signal respectively. A minimum
threshold was imposed on the energy deposited at both ends of one track
o pass the filter. A signal efficiency of §6.7% = 0.9% and a background
acceptance of 25.3% = 1.3% s found, in good agreement with MC

simulations. background acceptance for the same analysis asin NEXT-
DEMO at a pressure of 10 bar.
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‘Buackground rejection (1 - backgiound accepiance)

@) FUTURE IMPROVEMENTS

New reconstruction approaches are being investigated. The Mazimum Likelihood Expectation Minimization method tries to
solve the inverse problem of finding 2 set of energy depositions in the chamber, given the sensors respanse to th EL light.
Given a statistical model that describes the forward problem, it provides estimates for i
the likelihood of the model, given any outcome. We are also exploring the power of deep neural networks, which could be

NEUTRIND2016 ) wsedfor reconstruction and classification of events as signal or background, exploiting all possible features in the image.
This work was supported by the following agencies and institutions: the European Research L FINSTERIG
Coundil (ERC) under the Advanced Grant 335787-NEXT; the Ministerio de Economia y 1 FeS A
Competitividad of Spain under grants CONSOLIDER-Ingenio 2010 C5D2008-0037 (CUP),
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FIS2014-53371-Coy4 and the Severo Ochoa Program SEV-2014-0398.
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Ankyrin G membrane partners drive the establishment
and maintenance of the axon initial segment

Christophe Leterrier', Nadine Clerc’, Fanny Rueda Boroni’, Audrey Montersino’, Bénédicte Dargent’, Francis Castets’
1- Aix Marseille University, CNRS, CRN2M UMR 7286, Marseille, France

The AIS, a nexus for neuronal physiology
\ _;/ “imq r;jc of

segment Ranvier

Nav/NF knockdown impairs AIS maintenance

ShRNA between 8 and 14 days In vitro (AIS maintenance;

One membrane partner can rescue another

terminals

+ We investigated how the ankyrin G membrane partners
Nav channels and neurotasin-186 (NF) participate in the
AIS formation and malntenance.

Nav/NF knockdown impairs AIS formation

~ shRNA between O and 7 days in vitro (AIS formation)

Nav channels knockdown destabilizes the AIS

Minimal ankG membrane partner:

Mutant motts ce
TeTVRIAL

+ eloctrophysiolog)

501.12 - G49
(e @ ARR

Modulation of AIS formation by mABD

oTav

mABD mislocalize ankG in mature neurons

Conclusions & perspectives
+Memobrane protein partners of ankyrin G (Nav channels pore-forming subunits,
neurofascin-186 ribute to both AIS formation and maintenance in cultured
neurons and organotypic slices.
+They stabilize the AIS by linking ankyrin G to to the plasma membrane, as
shown by the rescue obtained with a synthetic membrane-anchored
ain (MABD)

'S of MABD expression during and after AIS formation
Suggest a slot competition chanism with endogt

us Nav channels, and a
co-transport of ankyrin G and its membrane partners 1o the AIS.




Judge a catalyst by its anions rather than by its ligands

“ludge a man by his questions rather than by his answers."— Voltair

Luca Biasiolo

mail: luca. biasiolo@uniud.com
supervisor: Daniele Zuccaccia
4 Questions? Lock for thiz guy!

Introduction

Homogeneous gold cavslysis represencz » faz growing ares in

‘arganic chemizery. [Cham, fov. 2007, 107, 3180] In gold(l) corslyzed

= AlM OF THE PROJECT

The scope of the project “Dvarview of goidl] catalyzed octivation

of unsaturcted bond: figands and anions effects on the cycke.” isto
fully study end understand all the steps that characterize gold]

catalyzed reactions. focusing especielly on the role of the lon Peirs
Hotwithstending both nature of the ligand and counterion effects

are considersd among the most important factors in gold catalyzis

& retionsl understanding of their synengy/entaganiam is stll lscking.
. )

1 osiP structures

With OSIP we indicate the Outer Sphere lon Peir thet is farmed
Guring the catalytic cycle. In sur firsts work we oserved that the
charge (@] iz nat placed over the eoid, a: zenenslly resresentas
but it could be delocalized il over the comglex depending an the
letter structure.?

i
nuciesphilic sddition to 3 G-C unsztursted band i = genarslly e -
2ccepted that i the rate determining siee (ADS) i the nucleaphiic 1 =
ammack, the mare elecan withdrawing figends [that mesn mare
activeted cubstrae] will favor the resction; wherss: an inverse PR wac
tezne bz Baen found whan the ADS iz the ratodasuration. UL Am.
Chem. Sos. 2012, 134, 5637) On the other hand. alsa the anian R
. Rt Nu—H
sl an mearn: s nfuandng e sl kel | a0 4 Agl ]
ez considers. We ceSde o fomuz sur efot on the R o
2 -
retiznaiastion of svery single tep of the mashaniaT Ttugpng thi
P .
stem thy ath ol and thearstical b
aystam through beth sxperimental and thearetics| parosc M =
H L—Au- [
Papers and Booiz published in the laxt 15 years Ry { \sIp o R D
® Mu 1 5:Nacjephe |
1 R
JRET— 1
S 3]
=
L
. PR | | ] | / Nucleophilic Attack
FEEFIFFS LSS T Au
RZ W -H Maturs an pasition of the anien are crucial when the nuclesphilic
Nu- sttack iz the A0S, We cheze the shaxylstion of slkynez, ons of the
R
1 X cldest opplicstions of gold[l) cotabyst o3 test reschion. Our

3

Protodeauration

During this step the most impartant factors are the sffinity of X~

with H" and L-Au” [thet depends elso on the ligend properties].
The activity trends for the tested reaction show that & and 3
‘complexes follow the anion's basicity/coordination scale. While far
73, complees the best anionz ave OTe- and TFA~ thas interacting

with Au waken the Au-C band?

Qs §

)
=

Intermediate ||

g _@_;i_ee'

et ore {3

besdtycoarndstion ke

o Experimental Details

Complexes: sl the zold complexes wer= synthesized using the

sroper silver taft, used in city or iolsted those cuable ware

axparimantal ang thearatical sxperiment paint sut that the awack

of the MeOH muzt be helped by the snion or by polsrizsd

—

[

Using the MAC series we investigated how changs the P structurs

functionalizing the ligand and how tumn it of with the solverts?

With the NHE and PR, complexes we observed how the activity is

strictly relatad to the basicity/coardination of the snion which i

turn, relsted to the ligand coordination properties.

s
NHC achieved in high yiekd and chamcterized by NMR spectroscoy
i} igh i B pe Y. NHC i
PARF e lon Pairs through 3 zystematic NMA (F3H HOESY) and DFT P'Bu, Ry
s o o o {Coulomb Potential] studies was passible to characterize sl the IP.
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Combysis: we tested our catalyzts in two model rezctions Sath are
=ssily followable by NME zpectroscopy. The activity was cxlculsted

i \
+ From our resuts, it is evident that the comect choice of L in arder |
to incrzmsz the peformances of geld(l] compleses, stromgly :
‘Wo published during the Ph ~ H
depends on the nature: of the anion ¥ and vics versa? The naxt |
1. L Bamsiolo ot al, Chem. Eur 1 2014, 20, 14534 step will be to apply this innowative thought pattern to other gold :

i 2. . ciancaieoni ot oL, OrgonomenoNics 2013, 22, 4425, . e
i nememanE catalyzed reactions of indusirial an biclogical interest In fact the |
3. L Basiok et oL, Catar, Sei Wennol 2015, 10.1039/C4CYEI4402 |
& @ Ciancaleoni, ot of., Chem. Eur . 2018, 71, 2467 :
5. L Basiolo, at al, ACS Catal 2015, Suamitted. '
3 '
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- A Compartment Model for the

* To estimate the average pool sizes of folate Besults:

i bicombon i Transport and Storage of Folate | ™

and the mitochondria. The maodel i siimihates the stzos of
Mentor: Dr. H. Frederik Nijhout

* To develop mathematical models that ;
esent these pool sizes and mimic real : : . the folate pools in the various
;rl?ly:-spﬂm?::da;t::doy'::a‘ng:sin B|0|Ogy Depanmenty Duke Unwers“y :@P‘Mmh‘mﬂ:

dict and metabolism. 3
*To test these models agalnst experimental proteins in those compartments.
2. Predicted half-life of folate.

data, as well as make predictions,
s - e i - After we removed the constant input of
N 3 | ; AR folate into the system, all pools diminished
over time, some more than others
(Figures 3A, 38). Weomnlsoseehﬁgum
3C that the approximate half-life for
hmalluhrlolmkmdanwhkhs
close to predictid values of around 80-100.
Bound polyglutamate seems to decrease at
a much slower rate than the other pools.

3. Reaching steady-state values.

The time for the total intracellular pools to

MMMMWM
300 to 500 days, which
wihdmﬁmhlﬁumm

Tiffany J. Chen

gy

N Bagkgmund
Folate, or vitamin B9, is important for the synthesis of thymidine, a
pyrimidine, and purines. Deficiency in folate is associated with there correlats
megaloblastic anemia, cancer, cardiovascular discase, neurological il fhe Kl St : s
disorders, and neural tube defects in inf Folate boli tamation,
provides the rate-limiting step for DNA synthesis and DNA and H = ’m""ﬂ" M"&d“ﬁ"&m
histone methylation (Fig. 1), Reduced folate status affects these critical f ¥ = v 1 r take longer to neach a stoady-state value
cellular activities and also increases the level of homocysteine, a : o J » | 5.1 { (Figures 3D, 3E). ¥
highly reactive amino acid that is associated with cell damage. It has A &
boen shown that increased folate intake by pregnant women can help 4. Response to pulsed folate input,
redisce the risk of infant newral tube defects, presumably due to a o fols
reduction in plasma bomocysteine levels, Folate metabolism occurs m‘:":y 2% 50.:!:;:.' ""I “Iul d to 1000

ool 2 L

within cells, bult)nrlcvd’amtypml!ymmsum!mhplasm Itis
the

Methods:

Vanious poal values for plasma and intracellslar folate were collected from
expesimental data (Figuee 2). We made predictions for pool values that are not
readily avaidalde. Those prodictioos were based on bsown distribation of B
various folate pools within the body. Fer examplo, 50% of body folase is stowed i
the Brver = the Jver contains 2 compartments. These are the cytosol and the
mitochomdeia, cach contalning three general pools, monoglutamase, free
polyglutamate, and tound polyglatamate, Those individual pools have different

peoy in the cytosol and the misochondria

After pool values were established, we assumed that transport of ssolecu ks
betwovn pools were hased on first-order mass-action bisetics. We used
Michackn-Moenten eyuations for the bound polyglatamate pools, because there i
& lmvited aeount of peotein that will bind to folate — maindy glycine N-
methylransforase (CNMT), oo of the enzymis in the methionine cycle (Fig, 1).
In additon, we wsad Michaclin-Menton Limotics for the transport of folates in and
out of the cell via Redeced Folate Carrles 1 (RFC1), Folate Receptor 1 (FR1), and
an ATP.depement exporter (Fig, 2)

Rate comntants, or k-valses, weee cakulated by ssasming cortain fuves between
pools. These fluxes were determined by known rates of gasm and loss of folate in
diflerent compartments where these rides were bnown, and by adjesting the
refative rabes of input and output to olstain the right poal sizes betwoen
compartments in cases where the absolute rates were not known,

Experimonts wose performod by varying folale gt These were performad 0
determine half-fives of the pools, as well as b determine how the pools reacsed to
example experimental conditions from the kteratwre

plasma
levels were quick 1o rise and fall with the
sudden changes, which predicts that free
as well as loosely bound monoglutamates
will react quickly to changes in folate
ano(ﬁs.‘.!c). Ontolllwpolysluhmu
pools, the model predicts that both bound
pools will take longer to return 10 steady-
state, although the mitochondrial bound
polygiutamate will take the longest of all

of the pools (Fig. 3H).

Conglusions:

We have constructed a mathematical compartment model
for folate that takes into account the different methods of
transport, as well as retention in the plasma, cell, and
mitochondria. We have d the outpot of this model
with results from current experiments, and have found that
the model accurately simulates data from the literature,
This model will for the foundation for future studies on the
metabolism, ¢ tand fon of folates under
varkms genetic and environmental conditions.
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SINGLE-PEDICLED FASCIOCUTANEOUS FLAP SURVIVAL IN AGED RAT MODEL OF CHRONIC ALCOHOLISM

Edita Aksamitiene, Ph.D."?, Sudeep Roy, M.D.', Kealan Hobelmann, B.S.!, Julianna Rodin B.A.!, Giuseppe V. Staltari, B.S.,
Edmund A. Pribitkin M.D."and Joannes B. Hoek, Ph.D.2,

PROGRAM NO: 889.13
ABSTRACT NO: 8562

@ INTRODUCTIONe®

mmu licted skin fiaps has significantly Improved the safsty and functional outcomes of su
o mn::ﬁ ?wﬂyo’;umsuaéou'g:mm&ium ormucﬂglog
mmewWw undﬂwmnmuﬁnned donor “mna‘:n vasculupom
eral overtapping but distinct efages: 1) hemostasis; 2] lrtrumuﬂon
3) muﬂonaml]nmmlm&‘mmnm&ﬂnys!dbwnum\\)ﬁulhomul
I8 vsnuurvnmmgammuam Difterent cell rate, proliferats and differentiate over an
mwyotmommlsauangogomc tactxl masVEGﬁMmdggwgomﬂon
vassaaia from the pre-xisting vasculature to provids nutriants and oxygan to acfive

mmaamm demands [2, 3).

Varlous sysfemic factors, ma-paml’nomageomtywmumm . stress efc., can
mmmrawuda[qlmmuwﬂamlnm

conastions, gvoumm. “’0 pvmu‘l’GF me«ll‘anmahw cytokinee, such
le,l.-wmunfmmm wmmwm;'nu pmayh:agtdy Mrrm%mm ”
degradaiive envircnment, which cacreasas

and collagen tiszue repalr lm

& RESULTS: Flap survival$

The survival aregs of the fiaps were demarcafed within 9 daye
time. The surviving ekin was pink-white, tender, and normal In Its
texture. The mummammwmmmmmm
cuLFluE of the non-necrotic
Wmmmm(ﬁga Bnadon analysls, mean
Niap survival of rats that were fed alcohol diet was significantly lower

9 than that of control rafe - 51.21% + 4.50% SEM (standard error) versus
70.16% + 3.57% SEM (P = 0.004, t-{set assuming equal variancs).
Fig. 2.

Flap survival (%)

By 83888

of fisp canvival In animal Qroupt. The resuls
ed In box picts as mean = 8D (standand deviation), median {biack Ine),
minimal and maximal vaiues (black crcies) for each group (n = 3 per group).

Control rats

& RESULTS: Histology and IHC of flaps&

mmawmwubumpoosmpmm1wmmmmfommnm 24 nours,

Skin fiap fallure remains a significant clinical probism In wihilch ehould
thi pwmnm.

+ GOAL OF STUDY»

Both acute and chronic ehtanol Intaks increasss ROS generation mmy modutate immune
call and cytoiine p Mlnhmmaymmor <11]. Here we aimad
toommmnnmmammww nmesdmsﬂme

cellutar and moleculsr level In aged mnamamormwoompouu (fasciocutaneous) fiap.

+ EXPERIMENTAL MODEL OF ISCHEMIC FLAP <

mwmmmmlmnonmpmnannwmlam
wmnwn In isocaloric pair-fed

rate that consumed Lisber-DaCarll 52
1MkdeMeonﬂm\g ot151%;|'ohln 35.9% fat ana

(control group) or 13.5% carbohydrates
CONTROL RATS —\L"WOUC "‘-" and 35 5% oﬂ'tmol (aloonouc group). Ten palre of rats that wers

<" 9 =1 fed such disf for af least one year surgery, where a 3:3
q pu e
aiconol

fasciocutansous flap based on
was raleed In each anasethetized rat
< 50 mi HEPES (pH. 7.4) 00.5% mmm
<01

Into a “defect” eife that was crested In
omnu

cmmmanmmmm
mmmm

»odylmo-cum
< Proteass inhibitor cockiall Ml (AG.
(AG. Scientific)

D. FLAP SEGMENTS
~ [proXimaL | miDDLE| DISTAL

Fig. 1. Pedioled facolooutsneous Bap model. A.Rotstonsl fasdiocutansous flap
Cled fisp. Inferior epasyric artery s show by Biack atrow.

C. Sutject afier fisp rotation and cicsure on POD 0.D. prckos of

relstively visti and necrotic fiaps and thek segments afier harvest on POD 5.

m andotheilal cell marker CD31.
nacroats was considarad fo ba
o!ﬂsm\umd adipoes tissue (Fig. 3).

and npsm

RED -
< DARK PURPLE - call nuciel; <+ BLUE - collagen fibers

M CONTROL (100X)
s

O CONTROL (100X)

Fig. 3. Low-power of MT clainea h sootionc of proximal (F), middis (M) and
dictal (D) flap cegment cpeciment froms confrol (A} and sicohoBio (B) animai groups. Majority of D segments of control rats
showed scme degreee of celluiarity, whereas mcst sicoriclic rat specimens demonstrated fui-thickness aceikiar necross.

& RESULTS: Protein analysis&8

First, certain profein markars (sea box below) were detectsd by Immunobiott! 18} in cerent fisp ssgments
bmmmownmm(mmwnﬂ‘guwummo:{(ﬁg A e B Raete ':&nmm

m%mumamm mlmsmm LBL Finsl!y mma::l:&l“m": 4CL

' Department of Otolaryngology - Head & Neck Surgery, Thomas Jefferson University, Philadelphia, Pennsylvania 19107
2 Department of Pathology, Anatomy & Cell Biology, Thomas Jefferson University, Philadelphia, Pennsylvania 19107

# RESULTS: Protein analysis&

B. _ Flap segments C.

Aj Iwrnnru,n, 2

CASP A (CL) P TSP
-

PO TER s 35 m——
o~ TGH

T protL 1y Paies
- -—:u»——*J
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| o——— 057

———— e STATY

WP WD
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[S——

—— —PPLC-
I ERERES— PERKL?
~p-INK2

CASP-Y gy ALY

Flap anm.m
[ weon 0 (-ml]
T_Tdm_
T emee mweme— " Collagen]
— —— A
e —
| S [ Proximal | Middle
Alcohol intake Flap segments
Fig. 4. A. Comelation betweer the ceveriy of flap fallure and the exproceion of protein markers In heatthy (W) ciin
prior to wounding 2nd proximsd (P), middie (M) or diciai (D} ap segments 3£ Bih day after rlcing Map. B. Comparican
of profein expreccion In fiap cegments of sontrel and alooholic paired rats. Representathe 1 pair with fap survival
rates of 73.44%6 (alcohol intake <) and 35 £1% (alcohol Intake <) Is shown. W - bessl condtions. C. Caspace-9 clsavage
under bacal (W) conditiont and in dicizl flap cegmentc of sisohollo and condral rate st POD 8. D. VEGF-A levels
umder basal (W) condiiions and i different Bap cagments of slocholio and control rats st POD 8.

¥ . [ aew)

AN {8473

Ipevcant of
Y08 hetal exprerven
[Tedd ower asallevel

tphoryletod) ASUPHE

v panel) and TRF-x (22

slooholio and control rate

#tPOD 9. Right wcper pansr chowe the expracsion of 3obvatod MMP-3
in pooksd wound exudatss of control and aloohoRe rate (n=167growup).

TN alphs expretion
(Fobd aver sl beeel]

| N
Basal [Proximal] Middle | Distal
Flap segments

HCONCLUSIONm

cmmlc alcohol consumption sustains cellular Inhibits the
signaling, sugments activated mm-lnmmomwzzs-m
mmmmuammmumMmmnmwmmmmm
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< MMP-3 (pi by & ) - ECM, viable and non viabls coliagan

‘marker of chronk: WouNd and Infiammation;

< o-SMA - markar of vascular smooth muscle calls and of into

< Coliagen typs | - deposiisd by fibrobtasts; marker of wound healing.
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Epigenetic Mediated Early Induction of AdipocyteDifferentiation Contribufes to

LABioMed THE

Programmed ©besity in Intrauterine Growth Restricted Newborns Loukes NIVERSITY

Khand;

Mina Desai, Ph.D., “Robert H kane, M.D., 'Guang Han, M.D., 'Thonias R. Magee, Ph.D_, and 'Michael G5Ross, M.D., M.P.H - ~ FUTAH
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ABSTRACT

OBJECTIVE: A key fsature of gestabonally programmed coasity n nimautenne growih resticied (IUGR) newboms s enhanced
aoipogenests  ASIpOgenees B diven by adpocyte diffecentision, 8 process whieeby previousy sient adipogenic genes are
acivated, In pan, va epigenetic mechanisms. DNA metyiransferase (DNMTI3) and histone deacetylase (HDACH) both
suppress pene expression. We hane previcusly shown that maternal food |ra..|v:bu1 results in IUGR rewdoms that develop adult
obasty. Notadly at 1 day of age. IUGR havo genic ranscnpton factors (PPARy, CESP
w). We hypothes2ed that IUGR adipocytes exnidil ommd adipocyle Wor'un:v\ 85 & resull of epipenedc meduted
enhanced induction of adipogenic genes. Using primary adipocyts cultures. we determined the degree of inducton of epigenctic
modulators, adpogenic transcrption factors and ther downsiream lpogenic target ganes (SREBP1, fatty acid synthase, acety’
CoA cartoxylase) in IUGR and Control offsprirg

METHODS: Control dams received ad Ioitum food, whoreas study dams weorn 50% food-restricted from pregnancy dey 10 o
term, resultng i IUGR newboms. Adpose tssue was obtained from 1 day oid IUGR and Control newborns and cultured for 480
(e 0), at which timo colis wors induced o déforontiato. Proton was extreciod at day 0, 2, 4 and 6 and oxp-ossion of spgenstic

orrance, California; “Dept. of Neonatalogy, University of Utah, Salt Lake,

(A) Suppress=ion of Adipogenesis (B) Activation of Adipogenesis

1

CONTROL IUGR

Figure 2. Images of Adipocyte Differentiation

Figure aoe
(A) Sappression of Adipogenesis: Incressed DNMT3a (methylulion] and incressed HOAC! (deacetylation) siences sdipogenic gene | COntol and IUGR ore-adpocytes were cultred in drfferentiaton media over 6 days and

AR and hence prevents pre-aSpocytes dferertation 10 sdipocytes.
&) of Decreased ONMT3a (dernethylabon) ard HOACH

stained with O-O-Red (Ipid and diferantation marker, red) and DAP| (nuciel, blue). IUGR
has markedly ncressed number of dlferent sled adgocyles

(ONAMTIa, HODACY). adipogenic (PPARy, CIEBPu), and Ipogenic lsckors (SRESP1, ety 80d synthese, s0styl CoA carboxyl
were dolermined. Visues wore normalized to GAPDH and presented as fold change

RESULTS: In IUGR and Control  adipocytes, pror 10 induchon at day 0. DNMT2a and HDACT ware hghly exprassed. n
ASH0CIHON WIth BDSEN Expressicn of AdipOgenic and ipogenic lactors. With Induction, IUGR DNMT3a and HDACT decreansd by
90%. white Control DNMT3a and HOAC1 decreased minimally (J0-40%). UGR cemonsirated groater expression of adpogenic
(PPARY 2.6 vs 18 %ld) and Ipogonic gence [SREBP1 2.2 ve 1 8 foid). which also occurred aeclier in IUGR (peak value af 4 day)
as comparad 1o Cortro's (peak value at 6 day)

CONCLUSION: Cnhanced nduction of adpogenc genes as sult of highly suppressible DNMT3a anc |IDACH likely
contntules fo noressod adpogeness and obesty 1 IUGR offspang

BACKGROUND & OBJECTIVES

@ 18 Nouced by p vie cifferentiation and adipocyte proleration with concomasnt Inducton of adpogenic
transcription factor. PPAR;, followed by activation of ipogenic transcrpton factor, SREBP1. The activation of previcusly silent
genas is reguiated 1 pan by epegenstc mechaNsmE

< Desolie low beth weght, intrautenns growth restncled (JUGR) newboms have & progranmmed predspoeibon 10 aoull obesity
Suggestng an ernanced , UGR nave upregu axpress on of aPoPeNic transcrphicn facior (FPAR )

@ DNA matnytranefarasa (CNIT3a) and hestons deacetylase (HDAC 1) both SUn0aoss gane expresson (Figurs 1) DNMTa is
| responsie for methyiation of ganes curng embrYONC Cavelopment and call dMerentiaton. HDACT deacetylates Nisiones and
s Suporeseos gene anscripion

< We hypothesized that IUGR adipocyles exhdit enhanced adpocyle differentiation as a resull of epigenetic medisted
enhanced induction of adipogenic genes. Using primary adipocyte cultures, we determined the degree of indaction of epigenetic
modulators, ad pogenk: transanphion tactors and thee downstrean hpogenic target gones (SREBP1 fatty acd synthaso, acetyt
CoA carboxylase) in IWGR and Control offspring

METHODS

Newbom (p1) Primary Adipocyte Cultures

© Study Groups: Conlrol derme recesved =4 ibitum food, whereae study dame were 50% food restncied from pregnancy day
1010 21 0 produos IVCR newooms.

4 Adipocyte Cultures: Adipose tisiue wos ostained from 1 day old ILUGR 8¢ Centrol newboms and soated pre-adpocyles
were cultured in CMEM meda suppleentad with 10% FBS and 1% Antitictic-Aabmycctos. At 48h of culture (lime 0), cells were
induced tc differonsate using dexamethasone (1M), methyliscoutybanthine (0.1 mi), and sutin (10 pgimi) (Figure 2) and
samples collected at 2, 4, and 8 doys

& Protein Expression: Protein was exiraciad from sl samples and exprassion delemined (Wistern Blot) of epigenetc
modulators (DNMT3a. HDACH), adipogenic ranscription factor (PPARY) and the downsiream lpogenic target genes (SREBP1
fazty acd synthase, acety!-CoA carboxylase) Proten exp was 1 GAPON and values are means ¢ SE

acipogenic gene. PPARY and heace induces pre-adipocyle differentation to sdpocytes

Time (days)

Fatty Acid Synthase

Acetyl-CoA Carboxylase

4 4
Time (days) Time (days)

Figure 3. Protein Expression of Transcription and Lipogenic Factors during Adipocyte
Differentiation

Control (@) and IUGR () pre-adpecytes were culred n difforentation modia over 8 days. Visluos are
moan = SE ‘P<0 05 v Contrel (1) IVOR adipocytes domonstrated markedly ncroased sdipogenc
{PPAR)) and ipoganic (SREBP1) ransanption factars, in associabon with increased kpd enzymas (fatty
acid synthase and acetyl<od carboxylase) dunng adpocyte dferentiation, (2) Both Cortrol and IUGR
pre.adpocytes do not express PPAR), SREBP and lipd enzymes. (3) IUGR show earfier peak (4 days)
as compared lo Control (6 days) adipocytes

Figure 4. Expression of Epigenetic
Factlors during Adipocyle
Differentiation

Control (m) and IUGR (#) pro-adpocytes
were cultured in ddforonbiation meda over
6 days. Velues are mean + SE *P<005
ve Coatrot (1) IUGR adipocytes
demonslrsted markedly incroased basal
levels of DNMT38 and HDACT which
were markedly suppressad in response o
cultire In dfgrentation mada. (2) Soth
Contror and IUGR  pre-adipocytes had

higher leves of DNMT3a and HDAC! as
comonred 1o differentsled adpocytes
Time (days) Time (days)

CONCLUSION

& Preadpocytes do not express adipose lissce tramoiption facts of Ipogenic enzymes prior to
dffferentiation

¢ Increesed basdl levels of epigenetic factors In IUGR pre-adipocytes suggests a suppresson of gene
anscrigton

& Wih Induction of oMerentiation, IUGR A0R0CYISE OSMONIENe & MArse reducson of eagenstic silencing
factors and an incresse in adipogenic ranscrobon fadors and ipogenic ezymes

Thase resuits sopgest 3 programmad Noreased potential for enhanced Sdpogenasis In ILVGR ofsprng
independent of the body hormonal mieu of offspring diet
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EXPERIENCE-DEPENDENT EPIGENOMIC REORGANIZATION yns

THE UNIVERSITY OF
COREY DUKE, ANDREW KENNEDY, CRISTIN GAVIN, DAVID SWEATT, JEREMY DAY ALRESMIB AT SIS M

Department of Neurobiology

Department of Neurobiology, Evelyn F. McKnight Brain Institute, University of Alabama at Birmingham

Introduction

The and mai of new requires transcription and translation of
genetic material, and epigenetic mechanisms such as methylation and demethylation serve
asp ful L of gene expression that are crucial to these processes. Moreover,
aberrant DNA has been identified in al and psychiatric disease

states associated with Impaired cognition, such as Alzheimer’s disease,
autism-spectrum di: schi ia, and drug addiction, Here, we've

harnessed whole-genome sequencing tools to systematically characterize

memory-related changes in gene expression and DNA methylation

status following memory acquisition.

DNA Methylation Site Specificity

Methods
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Individual Gene Profile

¢ pprers

> s
e

Cpaidanss

e th L all

B8 . ek

oA \—-0-—

H

YR T

e o o i e e

Results

Podatroe A

4 PP v Nt

A LB B o)

1\

P Genes  Diffe i ylated Genes
1 hr Place 1 he Threat 1 hr Threat

55 248 1 hr Place 740
. —
38

1
24 hr Threat

1612 24 hrpiace
e,

T
g A Ah _aa .

BT © [T\ TS,

gt i AR A ANN e

® oo o0 0®

L R e

®oe

§ ; H
; = ‘ e o [ = M S PERBEIRE R e e e
24 hr Threat Leaming Gene Ontology E Lo ; = -~ : - ' S = F‘;
Hypomethylated Genes 715 = : & /= o~

/ 3 Conclusions/Future Work
... o ®e ®

0 \ £ a_ (SN J © Memory aquisition results in thousands of gene expres-
® PY % . = 7, 7 / \ N N v, £ ~ sion and epigenomic changes in the r_at hippocampu_s that
(=3 Synaplic . Z 3 / \ % / 5 are experience dependent. These modifications are evident
® 20 © o transmission \ N g
.‘. "3 & ® \ as early as one hour following the learning experience, and
Nouron ... ® 0. =) / / \ / N { become more marked and pronounced after twenty four
differentiation 3 2 # NN ,
[ —— ¢ Wil > N 4 hours. Several of the and
macromolecule catabolic process 4 (B 77 / - G 7 lated genes following a dramatic learning experience have been
) A \ implicated in dendritic functions as wells as disease states. We
/ \ \ £ hope to further explore the functional significance of these epigen-
regulated Genes
Ypreg &/ /;/ /. Vil | © o < pZ '3 etic marks, and to examine additional time points.
o ] i ! D c s gl \ /
“p /

purine : Q 7 3
iomdeotide Py A : o8 \ Acknowledgements
metabolic process A ] Soierowciily. \ Z / { //’ T HoH =l \ \ K3
> comp) g / {1 \ W\
€ ame i e ® / gL 24 Hour OMGs | | — i \ 7 2 We would like to thank Svitlana Bach, Katherine Savell, Rhiana Simon,
4 P > g = \\ Jasmin Revanna, Faraz Sultan, Andrew Brane, and the other members of the
| ST o 3 d IR / { 24Hour DEGS | 1 l Day Lab for their helpful discussions and comments. This research was partially
'Y N = 2 - S supported by the UAB Medical Scientist Training Program.
sprouting e, f T 1 Hour DMGS - 3
transmembrane P >
transport angiogenesis

1 Hour DEGs | |

o e, ! i ) ‘ Funding sources
negative . - ¥, & T 3 Gene Density .
o ® i 3

. .- ' o Threat Learning T ¢ DARPAD @)m,:;&{ﬁ'&"’“ % MOSRY

THE UNIVERSTY OF RATIONAL WETITUTE
ALBAMA AT BIRMINGHAM o 5aug ADUSE




17

Morphological Correlates of Sidewinding Locomotion in Vipers

Jessica L.Tingle and Timothy E. Higham | University of California, Riverside

Background

Most studies examining the relationship between
habitat use and morphology in terrestrial vertebrates
have focused on limbed locomotion (e.g. Moermond
1979; Losos 1990; Moen et al. 2013), despite the eco-
logical diversity of some limbless taxa, particularly
snakes, A few studies have uncovered body shape dif-
ferences between arboreal and terrestrial snakes (Vitt
and Vangilder 1983; Guyer and Donnelly 1990; Pizzatto
et al. 2007; Alencar 2010). Another uncovered muscular
differences in arboreal vs. terrestrial, aquatic, or bur-
rowing species (Jayne 15982). Vipers provide the
unique ity t ine the ical dif-
ferences between terrestrial generalists, arboreal spe-
clalists, and sand-dwelling species. In this study, we
used recent advances in statistical methods and avail-
able ies 1o rit examine

ogy in vipers,

Methods

We collected data on preserved specimens of 62 viper
species.

Measured Variables
* Snout-vent length (SVL)
*Tall length
* Width and height at 25%, 50%, and 75% SVL
*Ventral scale count (correlated with vertebral count)

Calculated Shape Indices
+ Elongation ratio (total length : width)
<high = slender snake
*low = stocky snake
* Relative tail length (percent of total length)
«Width : height
~high = flattened body
“low = laterally compressed body

Analysis
+ Coded spedies as arboreal, sidewinding, or generalist
not specialized in sidewindi
« Pruned phylogeny from Alencar et al. 2016, added
some additional specles

+ Ran a size-corrected phylogenetic principal compo-
nents analysisin R (Revell 2012}

jessica.tingle@email.ucr.edu

Do vipers that specialize in different habitats differ in their morphology?

Arboreal Habitats

Challenge
Arboreal snakes must overcome gravity to bridge
long gaps between branches.

Morphology
«Significantly different from terrestrial generalists
on PC1and PC 2 (p < 0.001)
+ Very slender (elongation ratio =44 £ 11,vs.3 £ 8)

« Laterally compressed (width : helght = 0.7 £ 0.5 vs.
08+0.1)

* Relatively long talls (17 2% total body length, vs.
10£3%)

Locomotor generalist i

— Sidewinding speclatist Il

Arboroal speciatist |l

L T T T T T T
-4 -2 2 4 6

0
PC

Figure 1.Viper phylogeny mapped onto a morphospace consisting of PC 1
and PC 2 from the principal components analysis.

Discussion

Arboreal vipers show morphological convergence with arboreal snakes In other clades very large snakes to generate enough force to ift their bodies upward. Tails may not

(Pizzatto et al. 2007; Alencar 2010). Slender bodies might help snakes bridge longer
gaps between branches, or to grip small branches more tightly, Lateral

g, 50 very long tails may not be helpful

to force during
iali may result from the

f in- to si

creases the area that snakes can use 10 push against the sides of branches or tree harsh conditions of the desert rather than from locomotor specialization.
trunks. Long, prehensile tails help snakes grip branches more effectively.

vipers may be

In the future, we will examine the link between morphology and biomechanics of side-

because extreme morpholo- winding locomotion intra- and inter-specifically to quantify the effects that various as-

gles impede sidewinding locomotion In some way. For example, it may be difficult for pects of morphology have on sidewinding.

Sandy Habitats

Challenge

Sand-dwelling snakes must ove

olling vipers move

ding. During

il It can anchor a new point farther along

Sidewinding Morphology
ariance than terrestrial general

0.045

« Constrained
Never extremely large

Not extremely sle

No fong tails (1
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«The Higham Lab, especially Vicky Zhuang
* Los Angeles County Museum of Natural History
+ California Academy of Sciences
* UC Berkeley’s Museum of Vertebrate Zoology
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Figure 2. Viper phylogeny adapted from Alencar et al. 2016
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Jump locations of jJump-diffusion

with state-dependent rates

Setup

X; = Markov process with twe (coupled) noise sources

jump process — \.
operator J diffusion process

characterized by:
{rane A(Xe)
. characterized by: operator
fixed jump size: X, =X+ 4 tbackward cperatar)

Jgi=glz—A4) Itg diffusion: d¥; = A(Y:) + +/2D{Y:) dW;
fixed jump location: Xy, =9 Lg = d, {Alg)lq} + D{y)dy,0

Jg o= iz - -a}f gl d=s

Chapman-Kolmogorov equation
Bu(z, 1) = L — A=) + 1A
Pz, 1) = density for X,
Example

Lp =&, {azp} + Dp.. A=weap{-2*/8l Ip=plz-A)
a=1,0=1,0=10,8=10A4A=1

08
0.6 —
T
04 ] g
e =
02 47
*
0.0 2"
-0z o
02 o' 10

f [t|ma]

Jump Locations

{t1,ta, ..

other quantities of interest

forus of this work

ith jump location = X 4

B } = jump times

7i =1y — t;_1 -=interjump times

Survival formulation .
next jump location  P;{x) =j; Apdt
{&P(%ﬂ =Lp—Ap

atq(x" t) = Ap' next jump time Fr[sj = fw Apdz

Results

Theorem 1 pi{%) = distribution of ith jump location, satisfies

Apiclz, t) = L — Afi;
il 0) = Ipiy m
pisa(z) = [77 Agsdt.
more convenient to study  t; = pi(x)/A(x)

Theorem 2 (1) is equivalent to the map
Tuiyr = Ju; = [Alz) - L]

importance
can construct sequence {1, 4z, ..
jump locations {p, pa, ...}

.} and easily recover

Stationarity
Assuming X, reaches stationarity
P = stationary jump distribution, u, = p./A
iy == stationary distribution of full process
both satisfy
0 =Lu, — Au, +Jxu,,  0=La, — A, + Ig,

—
explicit connection between jump locations and stationary density

but scaling is different f,mr_ L fu.a.k- 1
> FER——

Theorem 3 stationary B
distribution  ©*

— jump location
= P+ Gistribution
iff
Mz) =
(no state dependence)

Interjump Times

Assuming jump lecations {py, pg, . . .} known from previous results

oo
Mean interjump time  {7;} :f w; dx

higher order moments satisfy more complicated (but tractable)
differential relationships

TH Eu

UNIVERSITY
OF UTAH

Christopher E. Miles, James P. Keener

Department of Mathematics

Applications
Neuronal Integrate—and—ﬁre
135
Lp = —d, {op} + Dp..
0.75.
T ‘}{ J AMw) = ye/?
Fuzs r I]I=l5[1.l}fwﬂd1.l
-;‘ﬂl —o%
-03s.
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15 100 )
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05 028
oo 000
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» wakage] = [wolinge]

conclusion sharp firing threshold appears as a consequence
of stochasticity from state-dependent rate

Molecular Motors? A= wexp{-2*/8}
Lp=8; {azp} + Dpee, Jp = plz — A)

iryftime]
[

|

a

— T 1 T 1
e B0 nE o4 oE 08 14
0z D [disttima]

conclusion diffusion may have a non-monotonic effect on
motor stepping rate

Future Work

to study converg
find more applications (finance?)
relate to state-dependent switched systems (stochastic hybrid systems)

use map form ce to statiomarity
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Proposed Solution
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Digital Demotic ¥/ C

Codifying the cvilest seript in history

‘The Problem

Previous Attempts

Encoding

The Demotic script is pathologically complex. Changes
over time and differences between scribal hands mean that
it is impossible to identify a single, unified Demotic.

P wark m you(m.a.) wrox
[N Bastet L ]
) . Lad
pi  mw water 1 a3
deps  menfr Memphis ks
s dmr Fallow 5] =

1) Differeot cosaning, same shape 2) Same meaning, different shape

@

; ot
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o
: i 0
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|
Cog o L
L
| AT 3
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MNewvertheless, the advantages of encoding Demotic for edu-
cation and research purposes cannot be overstated. Many
talented scholars have tried to bring order to this complex
script, with the first work beginning in the 1%th cenmry To
this day, no one has succeeding in creating a version of De-
meotic that can be used by computers to store data.

AmDEs F[;l‘:ium‘f”ﬁ»

artampt to typeset Demotic

Anaurty Baugech, 1560)
23 3k jrm 3 miersebkmy = [roughly) “The Demotic scripe and the Egypelans”

Top: The Dimt portion o the Roseta Stane with sigs olor oded acconlog o caster Mostglypbs ae ted becauseth angest chastes geoups masy dffvent shapes g

Battom: xample chuters

Selected Texts

pping. Thi the valldly cf the msmrmption that clusters correspand to ghph shaps n an obvious and sirlghiferwind manner.

Teenhor

Setne Stelae

EM 10507 Magical

The crucial task is to create an encoding— a mapping be-
tween the individual signs and a set of arbitrary numbers.
An encoding allows texts to be stored and manipulated by-
computers, Encodings have been created sucessfully for
other Egyptian scripts, such as Hieroglyphic and Coptic.
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Exgerpt from the Uriicode Cade Block for Egyptian Hisrolgyphs

Typography

An encoding requires a typeface in order to be displayed.
There are at least two possible methods for creating one.

Combining several Instances nf @ sign creates a single, Ldealeed foom,
‘but inscriptians affer the best sounce matertal for creating a ypefice

Input Method

Along with the font, an encoding also requires an inpur
methed. There are many approaches to this problem, bur
the simplest is to let the user draw signs with a tablet and
programmatically select the best match.
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TInput (left) and cutput {dght) of an Input method protstype
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Functional Peptide B-sheets Microsponges
Steven Harris Wibowo, Dr. Adrian Sulistio, Dr. Edgar H. H. Wong, Dr. Anton Blencowe, Prof. Greg G. Qiao*

Polymer Science Group, Department of Chemical and Biomolecular Engineering, The University of Melboumne, VIC 3010, Australia
stevenhw@student.unimelb.edu.au; *gregghq@.unimelb.edu.au

1. Introduction 2. Synthetic Strategy
olypeptides have atiracted widespread sitention as

Phu\\dlng block of complex materials due to their ability to

form higher-ordered structures such as B-sheets.'? Stil, the

propensity of B-sheet-forming peplides to form unprocessable

‘aggregates in solution remains a critical issue towards the

preparation of well-defined B-sheet-assembled materials.

By employing surface-initiasted N-carboxyanhydride ring-
ning polymerization (SI-ROP), we recently reported a robust

sirategy to form well-defined peplide f-sheet architectures with TR

sponge-iike morphology. Herein, we demonsirate the unique "'“""T‘.‘;‘"::.‘:' emn L icrosponges

ability of the H-bonded microsponges

in entrapping metal nanopariicles,

proteins, drug molecules and bio-

relevant polymers via non-covalent £ \ [

interacti This ability cs the h

absorption/fittering ability of marine 3

animals (e.g., sea sponges) and v Functional . Potymers

present a simple yet versatile approach towards the fabrication W T ! .

of functional materials for various applications.
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3. Results and Discussion

3.1. Synthesis of PVal-microsponges 3.2. Entrapment of Metal

Kinetic Study ”"‘:J’ i

Longer pual graks i
g 3LROP tems.
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4. Conclusion

he present study demcnsirates the facie formal peptide microsponges by
employing surface-initiated rboxyanhydride ring-opening po n. We further g, A Blencowe, G. G. Giao, Chem. Comm. 2014,
demonstrates the ability ofthe B-s! i inentrapping a range of organic N e P . :
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and inorganic materials including metal nanoparticies, proteins, drug molecules and bio-relevant
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Do missing megafauna limit the distributions of some trees?

Benjamin J. Seliger and Jacquelyn L. Gill

Climate Change Institute and School of Biology and Ecology, University of Maine, Orono, ME

The Problem

The mysterious fruits of some trees are best explained when
viewed in the megafauna filled world in which they evolved®
(Fig. 1). Tree species like Joshua Tree, which produce fruit
largely uneaten today, were among common foods of now-ex-
tinct megaherbivores® *. Since the Pleistocene megafaunal col-
lapse, trees dependent upon these dispersers should have a
reduced ability to track
changing climates.

im

Figure 2: F f the American that could poten-
tially disperse large fruits included ground sloths, proboscideans, Pliestocene
camels, and from I Brittantica.

The Data

Figure 1: Six North American fruit with for dispersal.

Megafaunal fruit are often too large to eat or too difficult to open for extant ani-
mals, and are sugary or otherwise rich in nutrients. Many are not dispersed today.

We can test this hypothesis using the percentage a species re-
alizes of its bioclimatically potential range as a proxy for dis-
persal during the Holocene*. On this poster, we estimate po-
tential ranges with MaxEnt for Joshua Tree and Honey Mes-
quite, two species thought to have been dispersed by the com-
munity of megaherbivores that lived in the arid American
Southwest® (Fig. 2). Results are shown as maps below.

Joshua Tree (Yucca brevifolia)

Holocene Dispersers: Secondary dispersal by seed-caching rodents®

Honey Mesquite (Prosopis glandulosa)
Holocene Dispersers: Deer, coyotes, raccoons, skunks, turkeys and other birds”

Legend Joshua Tree and Honey Mesquite differ in the percentage of potential range filled by an order of magnitude. We
@ oceurrence attributed this difference to the disparity in Holocene dispersers between the two trees. Seed-caching rodents
Potential are the only documented dispersers of Joshua Tree today®, while several mesofauna species disperse Honey
Range Mesquite”. These preliminary data suggest that Joshua Tree’s range could be Ilmlted due to the loss of megaher-
Realized bivore dispersers. Future work is going to apply this analysis to susp g dispersed species in
Range Eastern North America.
Model Specifications Model Parameters Contact info ....._.m. o e e

Method: MaxEnt Environmental: GDD, avg. winter minimum,
Occurrence data: GBIF water balance, and precipitation seasonality
Climate Data:WorldClim & CGIAR Realized: Range defined by USGS (E.L. Little)
Evaluatation: 80% training, 20% testing Potential:Area predicted in atleast 4 out of
Threshold: Sum specificity & sensitivity 5 iterations each with different testing data

benjamin seliger@maine.edu ‘ P c‘.".m::ﬁ& o
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Molecular Dynamics Simulations of Periplasmic

Proteins and Peptidoglycan in Escherichia coli
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Is the sediment an inexhaustible nutrient supply for
benthic microalgae?

Sokratis Papaspyrou 22, Emilio Garcia-Robledo 1®, Julio Bohorquez ', Juan-Luis Jiménez-Arias 1,

i i1 1
Daniel Calenti ', Alfonso Corzo Email: sokratis papaspyrou@uca.es

Net

Premise production Water column nutrient:

Benthic microalgae (microphytobenthos, relates to An 18-month study of intertidal muddy sediments

MPB) production is generally considered not t I from the Bay of Cadiz (SW Spain) showed that

10 be nutrient limited due to an inexhaustible Wa g" 8" publillly "PE net production rates measured with

: iment ¥ i g micrc des were best explained by the
ELbply clttonts fromthe sedl v X A water column silicate supply pattern (18% of
variation).
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Si0 4+ Analysis of the sediment nutrient pools %0 A5 ot o =
Sarie g (0-5mm layer) (i.e. porewater, freeze- Z  Ziise7Eomniziise7
ENUUEREIAINY |ysable and KCl exiractable) showed that : — 5
MPB silicate in these pools was limiting for :
MPB diatoms (Si/N<0.79).

In contrast, no limitation was found for
«either the water column or porewater

phosphorus (N/P>21) . roductio
ho (N/P: MPB production
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Conclusion

Silicate seems to be an central driving factor for MPB
production in Cadiz Bay intertidal sediments

Sediment nutrients may be an important factor limiting
MPB production during emersion periods.
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Introduction:
Brand parceptionimpacts consumerbzhaviorand sven
thair perception of other people who own items of that
brand (Gubb, 1968). This parceptionis formed not
only by a product’s physical dasign, but also through
tha cognitive procassas involved in perceiving the
product and any pra-existing assumptions a consumer
may have (Ladzr, 2007). Becanse brand parceptionis
influencad by multiple factors, itis often difficult to
quantify and lacks a siznificant amount of raszarch.
The currant body of psychological work onbrand
perception iz lacking in saveral ragards. Pravious
raszarch indicatad that consumer purchasing habits
and behavior were motivatad by brand alliancein
ralationtosalf-perception; however, otherraszarch
impli=d that individuals make assumptions about
others’ szlf-concepts onthe basis of thair clothing
(Soloman and Rabolt, 1999). Our study aimed to
clarify any contradictions and improve thascientific
vndarstanding of how SES impactad an individual’s
perception ofa brand that targatad that individual's
SES as compared toa brand that did not. Todo so, wa
craatad a survey in which participants wers askad to
rata people of varying sociosconomic statusas in temms
of parsonal charactaristics followad by quastionson
brands of various prices to measura positiveor
nagative brand perception.

Discussion:
Overall, out ofthe eight brands includad in the survay,
only The Notth Faceproducad a statistically
significant rasult. This indicates that amons Tufts
studants, socioaconomic status could influence how
items from The NorthFace areperceived. Thoszof the
middle-to-vpperleval aconomicstatus zave the
company an average rating of 5.926, indicating a mor=
positive parceptionof thebrand thanthossof the
lower-to-middle level who evaluvatad thebrand at an
avarage of 5.000. The rasults from theindepandant
samplas t-tests run forthe othersevenbrands did not
produce a siznificant difference in brand parception
batwaen higher and lower sociozconomicstatus.
Because the correlation between self4dentified SES
and brand parception involvad 2 survey todztermine
participant conditions (s2lf-identifi=d lowar-to-middle
class or middle-to-uppar class) ratherthanrandom
assiznment ofcondition thisis notacondusiveor
cavsal rasult as would be in an experiment rather than
a survay. Further, acconding toGubb, exposura toa
brand over timacan influence parcaption (1968),
which may hava beena confounding factorin our
study.

Socioeconomic status does not
impact brand perception among
university students.

Method:
Participants
Forty-sixundarzraduatestudants (16males and
30 females) from Tufts Univenitywho chosz to
answar our damographic quastions participatad in this
experiment. Theywers sither racruited onlinz or
through parsonal cc ions of theexperi

Materials

We utilized Qualtrics Softwars tocraatz our
online survey. They wars askad to ratepeoplzofa
cartain sociozconomic status (lowar-middle, middle-
vppar) on four characteristics (intellizent. honast,
gready, and hardworking) ona four point scale (nat
very, modevatelylovw, moderasely high, andveny)in
ordar to prime theparticipants to bezin thinkins about
sociosconomic status and their own parcsptions.
Following thas= quastions, participants wers then
ask=d quastions rezarding their racognition ofths
interestad brands.

Results:

T-testwith an Alpha-Rese of 0.05 Examiring the
Differences Benveen Brand Perception
Across Different Sociceconomic Statuses
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Poster Resources

Better Posters
http://betterposters.blogspot.no/

Ten Simple Rules for a Good Poster Presentation
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1876493/

Designing conference posters
http://colinpurrington.com/tips/poster-design

Creating Effective Poster Presentations | An Effective Poster
https://projects.ncsu.edu/project/posters/
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