July 10, 2018
Announcements

« Wednesday, July 11, 2:30 pm, CSNE
(Optional): Pomodoro Writing Session.

* Thursday, July 12, 9:00-10:30 am, CSNE
(Required): “The CSNE and Industry” — a
seminar by Dr. Scott Ransom, Director of
CSNE Industry Relations and Innovation

 Friday, July 13, noon, Harborview Medical
Center (Optional, RSVP needed): UW L 1) e
Neurosurgery Seminar by Zachary Stephen, i il 520 2 G
Ph.D. titled “Clinical Application of I B8 P Pt
Nanoparticles”




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

Dimensions for CSNE Research Symposium

Foam Board Foam Board = 48" x 36"
Poster\ Your Poster = 44" x 32" (allows a margin)
~ 3
< 44"
32"




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

Title Review

Share potential title with people seated near you.
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)

CSNE Logo (download from class web site) &
NSFE Logo (download from class web site) w

Grant Acknowledgment Statement (download from
class web site)




Poster Mechanics

Suggested Components

1. UW Logo

2. Your Home University Logo
3. Section headings

Introduction

. Methods

Results

DisScussion
References (optional)

moowy
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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 distance.
Use PowerPoint, lllustrator, InDesign...

Do not justify

paragraph margins.

Avoid poor resolution graphics.

Be careful wit
Be careful wit

O Submit in PDF

N color.
N busy backgrounds.

- (chudler@uw.edu)



mailto:chudler@uw.edu

Poster Critique

Teams of two students
Each team has two posters
Spend ~5 min/poster

® Layout/organization/style
® Content

® Font

® Color

o 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

UNIVERSITY OF MICHIGAN

1. Biomedical Engineering, University of Michigan, Ann Arbor
2. Biointerfaces Institute, Unlverslty of Michigan Ann Arbor

| E ing and Comp L y of A

Peripheral Neural Engineering
and Urodynamics Lab

Ann Arbor

DRG as Neural Interface

Dorsal root ganglia (DRG) are clusters of sensory
cell bodies just outside of the spinal cord

neural
the DRG gwes msngh( regarding peripheral sensofy
systems for investigating neurophysiology and de-
veloping neural prostheses.

oot
Anatomy of the spinal cord and nerve
. roots (horizontal section]

Current microelectrode interfaces can record from o )

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.

Blackiock penetrating electrode armay
and recorded single-neuron waveforms

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

DRG Anato

DRG anatomical observations:

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

= 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.

» Device Desi

DRG cross-section showing edges (red = DRG, Cell bodies (blue pixels) transformed 1o a circular area for
blue = cell body, green = nucleus) comparative analysis [inset: transform method]

Normaiznd ¥

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

Pixel ratios by annular sector. Regions that are not
connected by same letier are significantly diferent

15| Dorsal
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Novel Thin-Film Array

Thin-film array schematic. Pentrode sites are circled.

Array specifications:
= 64 channels
= Polyimide substrate [3.6 um 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)

rgery 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 brushin

Knee flexion

(placement 2) (placement 2)
& Single-unit only
| @ Muti-unit only
oBoth
Uncertain

Single- and multi-unit waveforms for dermatome brushing rial. Gray boxes indicate (approximate) stim periods
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Waveform Shape

SNR for all identified waveforms,
by activity type

Raw voliage recording from dermatome brushing trial containing large
single-unit activity. SNR calculation illustrated for large unit
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Source Localization

In some trials, si it activity was on all five sites in a
pentrode (3/4 pentrode sites; bolh 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 !echmques 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 pm pentrode sites. Estimate for the 50 pm
pentrode did not converge to a reasonable solution.

Simuitaneous action potentials on pentrode channels (joint flexion)

e y-u.5,~ (AT =Ny - oae

Enc sites
o - - . o »
Py e @ e— - - - “ .
§,. e @ m— mwe = - . £ 00 2
© = K
Tt £ = EJ = % S m i w®
Tme (5) X um)

Neuron source location estimate
(side view over typical DRG histology section)
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Conclusions & Fu Work

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.
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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

B http://combio.pl

& ABSTRACT

In recent years, appli of the high-throughput sequencing i
revealed a novel class of abundant, mble. non-colllng RNAs, derived
from tRNA (tRFs). Using Arabidopsis thaliana as a model organism, we aim
atidentification and characteri of the comp ts 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.

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 ON THE
SCIENCE OF RISK

Providing accessible educational
resources on risk science using Youllli:

alent o 13

per month

Andrew Maynard PhD, Ditector, University of Michigan Risk Science Center




Analysis of a mutant mouse model lacki
N-methyliransferase

‘were run on & 2% agaruse gel during
gel electrophoresis.

jiii
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DATA FLOW ANALYSIS IN THE PRESENCE OF CORRELATED CALLS

Marianna Rapoport, Ondrej LhotdR, Frank Tip
University of Waterloo

a = condition
7 mew A(D
: mew B} TR

o

A.foo {
return secret();

B.foo {
return “string™;
}

— [ — B Only paths of
the same colour
are feasible.

T

g.bar(String 8) {

B.bar{5tring s) {
primt(sl;

problem method

summary

THE PRECISION OF DATA-FLOW
ANALYSES CAN BE IMPROVED IN THE
PRESENCE OF CORRELATED CALLS.

intro

IS YOUR DATA REALLY SECRET?
Data-flow analysis (DFA) approximates
properties of programs without running
them. For instance, in a taint analysis, we
find out which variables are secret, e.g. to
discover confidential information leaks.
However, infeasible paths in a program's
control-flow graph can affect the accuracy
of an analysis.

goal

ELIMINATE INFEASIBLE PATHS

An infeasible path is one that cannot occur during
program execution. In an object-oriented language,
two method calls are correlated if they dispatch to
multiple targets. The goal of this work is to eliminate
the infeasible paths caused by correlated calls.

rasult

CORRELATED CALLS ANALYSIS

The correlated calls analysis improves the preci-
sion of IFDS results that contain correlated calls.
Infeasible paths caused by correlated calls are
removed by transforming an IFDS problem into a
special type of IDE problem and solving the latter.

+ How can we implement the correlated-calls analysis?

- How do we know the analysis is correct?

MPROVING THE PRECISION OF IFDS A TRANSFORMATION FROM IFDS TO IDE — class B
We ﬁJEUS. on the DFA problems that can be The IDE** (Reps et al., 1996) algorithm can i F— o> o - 8] .
solved with the IFDS* (Reps et al., 1995) solve a larger set of problems than IFDS. IDE en- oo L *monsacret”
algorithm. IFDS works by converting a DFA codes a DFA problem with a labeled exploded su- D
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 DI EL ., berString © \ bar(String =)
powerful enough to keep track of correlated ‘remember” the enclosing classes of dispatched P atorce) ! -+ (I -
calls. methods.
* Infer-procedural Finite Distributie Subsst problem ** Inter-procedural Disiributive Emironment problem

+ How do IFDS and IDE work?

- How are flow functions represented?

FIND OUT MORE cs.uwaterloo.ca/~mrapopor
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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 the 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
i 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.

[y

Here, we present data gathered at

different locations on a feather

% shaft (rachis and calamus) using
[ Synchrotron Radiation
\ Computed Tomography (SR-
¥ CT). This gives us a detailed
insight into the Iamlnar

Method

The Swiss Light Source (SLS), at
the Paul  Scherrer Institute

layup and the.
of the internal fibres.
This is the first step in
understanding the

\ Mechanical

is a third-g
synchrotron light source. It provides a
high-brightness  photon beam  which
enables CT scanning at resolutions three
orders of magnitude higher than a typical

of

feather shafts

from the
inside.

hospital-based scanner, with scan times as short as

six mmutes, With these scans, we capture the three-
dimensional void orientation in rachis material. Using
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.
325 nm. The largest sample (10%)
required 42 individual scans and the
smallest (30%) only six. Scans were
stitched together using a Fourier-

Results & Conclusion

Our SR-CT scans reveal geometry of the

shift algorithm where shaft changing along the length of the

X possible, or with the featner Looking more closely they show

‘Mosaic)'  tool in the number, orientation, and

< Image)/Fiji. thnckness of laminae vary within the shaft.

\~. 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.

e SPITFIREA




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

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

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

Sequencin 'me studies

e EE—

Whole genome of Paenibacillus sp.

Optimum

temperature and pH  were

andfill wastes are usuall aterials with plar 1 & A 2
:""' wast S’ 1" ually m‘t fals with p ': MAEPY2 was sequenced using the determined via xylanase activity assay.
biomass, e.g. food/organic wastes, papers and lllumina Miseq system. Draft genome = Thermal stability was determined by pre- U
horticultural wastes. sequence was registered in NCBI = incubating the enzyme at various
GenBank under the accession no. Sequencing temperatures without substrates, prior to Enzyme Assay
# Major components in plant biomass can be degraded AWUK00000000. assay.
rapidly (in a few days) by soil microbes in landfills.
)
- " @ 0 12
I Plant biomass-degrading microbes can exploited for AL ::0 1 r w: A
N applicationsin various industrial processes. ‘ 80 ¥ 80 ¢ \
£ 60 7 60
B t 40 A 40
loprospecting 39% of the open 215% of the ORFs are Only 20 of the 585 20 2
reading frames (ORFs) associatedwith ORFs are putative 0 9 0
Landfill leachate was collected from a have notbeen carbohydrate nlanases and 25 45 65 25 a5 65
. assigned any functions. metabolism. wlosidases Temperature (+C) Temperature (°C)
local landfill site.
Gene annotation of 2 sp. MAEPY2 100 i~
genome was performed in the Rapid 100 A~ \
sampling . : I TN
Annotations  using  Subsystems D W 50 \
Technology (RAST) server'’], Two putative s \ \
. /
= GH10 xylanase genes were identified ° . 0 -
= Matays, using the EXPASY toolsi2! and BLAST (P). oo 3 05 7 9 3 05 71 9
oH oH
Microbial population in leachate was
c1 120 €2 120
cultured on minimal media containing % .
e ot Glycosyl hydrolase family 10 100 kg ) 100 .
c S = Length: 963 bp, 35.3 kDa 80 80
— + Has signal peptide sequence 60 Z 60 300
Paenitacitus p. * Expressed as extracellular protein 40 40 prd
Al o * Predicted isoelectric point at 8.92 20 20
J) congo Redstain (@£ 0 0
shoni A 0 0 50
celluolyicabilty. * Glycosyl hydrolase family 10 Time (mins) Time (mins)
Screening

+ Length: 1023 bp, 39.6 kDa
Isolates that were capable of degrading + Nosignal peptide sequence
cellulose was isolated and identified as + Expressed as a cytoplasmic protein

Paenibacillus sp. MAEPY1 and MAEPY2. * Predicted isoelectric point at 5.10

e ©
30°C. 40°C, and 50°C, for 10,20,40 and 60 minutes.
15
uMAEPYL

Figure 6: Effocts of temperature and pH on enzyme activties of puriied (1) Xynd and (2)
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. pi shown are represented

g .

gg‘ MAEPY2 Isolation Cloning and expression

Eds

& Xyn4 and Xyn5 genes were cloned into
0 W e gpee

PRSET-A with 6X His-tag and transformed
into £ co/iBL21 (DE3). Expression in host
cells was induced using 1mM IPTG and
overnight incubation at 30°C.

oMC  MCC  Xylan  Lignin

wlanase genes from

Figare 3; Enzyme actiity 0U/mg) of Prenibiacitus sp. MAEPY1 and
MAEPY2 crude extracts against carbonmety celluose (CHG),
microsrystatine celuiose MMCC), xlan, and ligain

181 (=]
«Exﬁ Q}(‘ We characterized two
)5

& Paenibacillussp. MAEPY2.

Enzyme Assay Cloning

Both xylanases are active from 30°C to 50°C, but

Enzyme activity of both isolates further tested against work best at 40°C. Xynd is active at pH 4 to 7, while

substrates of other plant cell wall components. Activity against

Purification was performed for the His-

xylan was the highest in comparison.

tagged Xynd and Xyn5 using AKTA Purifier
fast protein liquid chromatography (FPLC).

Xyn5 is active at pH 5 to 7.

i ison NEXT STEPS:
Viscozyme @ - Flgwe 4 Comparison of 5 Z
9 wanwe sy | e odiy o f:s PAﬁE W;‘S d‘(lm’;“""te" P'Ao(]‘,l‘[m"g Expression ~= A more detailed analysis of the enzyme-substrate
celiuciast | 4) 4) € ot commencal emmil’s method™. A native- e lm specificity, i.e. hydrolysis  products  from
roducs t65°C. pH 6, performed for xylan zymography. :
shearyme |6) ) ) @) @ i xylooligosaccharides.
it il (" G Ol 1A S O, W L falal
w2 |DDDNANNNN9| B =]
o =HEE Please take Leave your Leave your
Xylanase activity of crude enzyme extract was benchmarked 5 i
against commercial enzymes. Results indicate great potential. Purification one comments here contacts here

Read more:

— o

Please take

Leave your

Leave your

(Cua PIC, Yoo HS, Dykes G, Lee SW. 2015)Isolation and characlerization Figio 6: SDS-PAGE and ymogsam N G ntacts h
of cellilose degrading bty in Paendacilus alates from laadil aylanases. Lane I protein marker, 1-4: windeced, nduced, one . contacts here
Teachate, Malaysian Aoumal of Microbioiogy 11:185-194. cellysate, purified sample,
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Integrative root biology: scaling across transporters, .

the rhizosphere, the root system, and the field
Larry M. York, Jonathan P. Lynch, John Foulkes, and Malcolm J. Bennett

PENNSTATE

‘Centre for Piant Integrative Biology
Universdy of Notingham, UK

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

C M o~
12500
e iWay e
1900 1925 1950 1975 2000 + Single S 1w
HN LN 3
7500
A e s
& e e : .gsnou
o e e 8 : 2 i
ORI s S - G AL
ZETEE epHEE e ERA Time Period

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
performed better in all conditions (above, right). Architectural and anatomical root phenes evolved
towards greater nitrogen acquisition efficiency (see panel on right).

Modern material had fewer nodal roots,
longer laterals, greater distance from the
shoot to lateral emergence, and more
shallow nodal root angles (left).

Historic

Aerenchyma, air filled spaces in the
cortex, increased in low nitrogen soil and
at greater population densities (right).

More Aerench

LessA

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 involves removing whoris of roots and measuring
mo‘pfmee'\dudhgmgle mmbermhtemlmdmutyamlmqmonwerywhoﬂ(abwe)

Angle (*from hor.)

TS, 3 4 5 6
Node Position Node Position

Phene states vary within maize root crowns, among genotypes, and exhibit plasticity to
soil nitrogen levels, whether high or low, in the field (above).

Integrating the rhizosphere

The rhizosphere was defined succinctly
by Hiltner in 1904:

the soil influenced by roots

However, since that time research
involving the rhizosphere has generally
bc\medmubyedslnmmmm
have conceptualized, defined,
mmmmmmmmam
their research question.

Mucilage

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.

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.

Future research will focus on how rhizosphere
processes influence one another, such as how
mucilage affects soil porosity or nutrient uptake, and
will require interdisciplinary methods.

Intensive phenotyping of maize root crowns reveals phene integration that enhances nitrogen acquisition
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"™ Combined model of above p&:}.es @
The relation of individual phenes to plant growth in the field are informative (A-D), but their
integration (E) provides the most explanatory power using multiple regression (above).

regulating
hmmhmmwmm
‘whole root system is not well understood.

A PVC chamber was used to surround

root segments from different root classes

of a maize hybrid and loaded with nitrate

solution of varying concentrations in

order to determine infiux. Mlﬁ\uis—
Menten parameters were determined:

_ tmax(€ = Cnin)

Kin + (€ = Conin)
o e, cornnte st
Nitrate uptake kinetics difiered 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
may indicate passive uptake or a different
transporter being expressed.

In

Influx (pmol cm % s7')

-
100 25 75
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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 neutrinoless dauble The main background in NEXT comes from
beta decay ina high pressure xenon TPC. htislocated at high energy gammas from emvironmentzl
the Canfranc Underground Laboratory (LSC), inthe radioactivity entering the active volume of the ne
Spanish Pyrenees. It uses electroluminescence (EL) for detector. Whan gammas interact with xenon
energy measurement and tracking and has proven an gas, they can produce photoelectric and
excellent energy resolution (~0.75% FWHM Compton electrons, at energies very similarto
entrapolated tothe s of Xe-136, .2, 2.458 MeV) and Q2 . Electrons and muans coming from
topological signature for background rejection in outside can be efficiently vetoed with fiducial
protatypes. A first stage, NEW, with ~20 kg of xenon, is cuts . See poster Py, 065 for more dtails.
being commissioned at the L5C — see poster Py.066 for
more details.

€) TRACK RECONSTRUCTION

The current track reconstruction is based on the analysis of
the charge detected in each time bin by an array 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) algerithm i
usad'to connect the voxels to form tracks. The algorithm
s0rts the voxelsinto tracks with a criterium 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 2 track as the vowels with maximum
distance along the track.

THETOPOLOGICAL SIGNATURE

Electrans moving through xenon gas lose
‘energy 2t an approximataly fixed rate
until they become non-retativistic. At the
end of the trajectory they produce an
energy 'blob, i e, 3 high energy
‘deposition in asmall region. This feature .

can be used to distinguish background R
single-electrans (ane ‘blob’ only) from
@ PROOF IN NEXT-DEMO signal double-electrons {two blobs') @ EXPECTED PERFORMANCE IN NEW

NEW will be used for background and two-neutrine
double beta decay measuraments, aswell asto prove
energy resolution and the power of topological rejection
at energies close to Ogs. Simulationsindicate a significant
improvement of the topological rejection, dus to the
largar velume of the detector. First MC studies pointto
66.3% = 0.6% signal efficiency for 12.5%+ 0.6%

NEXT.DEMO was a 1-kg prototype, built and operated at IFIC, Valencia. We
the power of jical cut usi lioactive sources:
Na-22 provides high energy electrons and Th-z28 electron-positron pair
production, to mimic background and signal respectively. A minimum
threshold was imposad on the energy deposited at both ends of one track
o pass the fifter. A signal eficiency of 66.7%  0.% and a background
acceptance of 24.3% 2 1.3% is found, in good agreement with MC

simulations. background acceptance for the same analysis a3 in NEXT-
DEMO at a pressure of 10 bar.
1,553 MaV a40- from TI208 docay + 1275 MoV do-aurkxton gamma
Compron background fram Na-22 decy
) 7 s P T
£ g £ §os Ll .
) - o
£ H Tos
) i E ]
] E | 507
g o) £ P og
Fa 3 05 NEXTDEMO St
g -4 a4
8 ) H + nesewous
H 5 a3
0 a0 w0 a0 an 1000 0 0z ° Nerm
Figher energy tiub e, energy (k) .
1t
TTPPTT T TP FRTRE TR TTRTA TN I
JHEP 1601 (2016) 104 61 02 03 64 05 066 07 48 08 1
Buackground rejection {1 - background accepiance)

) FUTURE IMPROVEMENTS

New reconstructi are being investigated. The Maximum Likelihood Expectation Minimization method triesto.
solve the inverse problem of finding 2 set of energy depositions in the chamber, given the sensors response to the 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
usadfor reconstruction and classification of evants as signal or background, axploiting all possible features in the image

This work was supported by the following agencies and institutions: the European Research
Council (ERC) under the Advanced Grant 33g787-NEXT; the Ministerio de Economia y
Competitividad of Spain under grants CONSOLIDER-Ingenio 2o10 CSD2008-0037 (CUP),

FIS2014-53371-Coy4 and the Severo Ochoa Program SEV-2014-0358.
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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’, BEnédicte Dargent’, Francis Castets’

1- Aix Marseille University, CNRS, CRN2M UMR 7286, Marseille, France

The AIS, a nexus for neuronal physiology

Nav/NF knockdown impairs AIS maintenance
N/

o SARNA betwoen 8 and 14 days In vitro (AIS meintenance

y of the AIS.
* We investigated how the ankyrin G membrane partners
Nav channels and neurofasin-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

{

One membrane partner can rescue another

mABD expression rescues AlS formation

N 07 av orer
. { 54
mABDGFP

N 07 av
MABDGFP

501.12 - G49
(o @ FKR

Modulation of AIS formation by mABD

Conclusions & perspectives
+Membrane protein partners of ankyrin G (Nav channels pore-forming subunits,
neurofascin-186) contribute to both AIS formation and maintenance in cultured
neurons and organotypic slices.
ey stabilize the AIS by linking ankyrin G to to the plasma membrane, as
e obtained with a synthetic membrane-anchored
ain (mABD).
s of mMABD expression during and after AIS formation
n mechanism with endogenous Nav channels, and a
membrane partners 10 the AlS.

shown by the
ankyrindinc
+ Differentia
suggest a slot com
cotransport of ankyrin G &




Judge a catalyst by its anions rather than by its ligands

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

-+ AIM OF THE PROJECT —------o-- -
| The scope of the project “Dverview of golal] catalyeed octiation
| of unsaturated bonds: ligonds and anions effects on the syck.” is to

fully study and underztand =il the coeps that charecerize gol

Luca Biasiolo

mail: luca. biasiolo @uniud.com
supervisor: Daniele Zuccaccia

{ Questions? Lock for thiz guy!

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

are consider=d among the mast important factors in gold catalysis

# retionsl underztanding of thai synengy/antagenizm iz ztll lacking,

Homogeneous gold catelysis represents = fast growing ares in

[Cherm. Rev. 2007, 107, 3180] In gold(l} catalyzed

nuclesphilic sddition to 8 C—C ursetursted band it & generslly

‘accepted that, if the rete determining step [ADS) is the mucleophilic

atoach, the more slectran withdrawing igands [that mean more

activatad substrata) will faor the resstion; wharsss 3n inuerse
trend haz been found when the DS iz the rotodeaurstion. [ Am.

Chem. Sac. 2012, 134, 5637] On the ather hand, also the anion

but

gererelly

focus our effort on

sleys =n impartant role influsncing the catey:
lezs considerss We dedide 1o

rationelizetion of every single step of the mechanism stucying this

2yztam thraugh Bath expenimental and thearetical sparosch.
H L—Au-X
ISIP

Papers and Bocis published in the last 15 years
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Protodeauration ‘
Intermediate ||

During this step the most important factors are the afinity of ¥

with H" and L-Au” [thet depends elso on the ligend properties].?
The activity trends for the tested reaction show that & and 3

e ok

ot

complexes fallow the anion's basicity/csordination scale. While

73, complex=s the best anions v OTs™ and TFA- th

eracting iy

with Au waken the Au-C bond?

@ ~
b o

s
=

besicinyfcoorinastion e

o Experimental Details

Complexes: sll the zold complexes wers synthesioed using the
sroper sibver ekt used in sit or iolsted, those stable wers
achieved in high yiekd and chemcterized by NMA spectroscopy:

lon Pairs: through o systematic NMR ['F-'H HOESY) and DFT
{Coulomb Potential] studies was passible to characterize sl the 1P
Catabysis: we tested our catalyzts in twe model reactions both are
easily followable by NMR spectroscopy. The activity was celoulated

B TOF = [Ny P 7] - A

Phi

W

published during tt

1. L Siesolo arr, Chem Eur L 2014, 20, 14554
©2 o cancmese sror, orgEnomernii 2013, 32, 6455
3. L Bzl af oL, Cotol. Sei. Technal 2045, 10.1035/C4CYD14408

2. @ Ciancelean, gt o, Cham. Eur 301,21, 2467
S 5. L Eesok, atal, ACS Catal 2045, Suamitted.

Download the poster or visit us
ucat thch.unipg.it/
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DEGLI STUDI
DI PERUGIA

1 osip structures

With DSIP we indicate the Outer Sphere lan Pair thet iz formed
Guring the catalytic cycle. In our firsts work we oserved that the

charge (] iz not placed over the gold 2z zenerally represent=d,

But it could be delocalized sl cver the comalex depencing on the

latter structure?

[ e | A | 5 | _c |

2Fs, .
2:oar .

a:wHcfier} e -
5:NHo|RN] - . -
&-maagiHy arnee

4R B BN 6
=pyralidine; 8 FizMe,

Ri=Ch

Nucleophilic Attack

Nsture and pasition of the snion are crucisl when the nuclesphilic
sttack & the RDS. We chose the ehoryistion of elkynes, one of the
cldest sppiications of gold[l} catalyst. @3 test reaction. Our
axperimental 2nd thear=tical experiment point sut tht the stack
of the MeOH muzt be helped by the snicn or by polsrizsd
additive:

[ WA W] Nt

Using the NAC zeries we investigated haw changs the [P strucruss
functionalizing the ligand and how tum it of with the salvents 3

With the NHE and PR complex=s we observed how the activity i

serictly relatad to the basicity/coardinetion of the anion whi

turm, relsved to the ligand coordination properties,

«-“\A

-- CONCLUSIONS

From our results, it is evident that the carmect choice of L in arder

NHC
PBu, -~

e

-

to incresze the performancer of gold(l) compleves srongly
Gepends on the nature of the anicn X~ and vies verso3 The next
step will be to apply this innovative thought pettern 1o other gold
eatalyzed reactions of industrisl and biological interest In fact the

pozsitility to use gold, instesd other metalz |22 ] or lewis scids,

to activate C-C ursetureted bonds is a greener solution.

Consiglio
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Objuctives:
* To estimate the average pool sizes of folate
distributed within the plasma, the cell,
and the mitochondria,
* To develop mathematical models that
represent these pool sizes and mimic real
bodily responses to day-to-day changes in
dict and metabolism.
*To test these models against experimental

| data, as well as make predictions,

o

Folate, or vitamin B9, is important for the synthesis of thymidine, &

pyrimidine, and purines. Deficiency in folabe is associated with
megaloblastic anemia, cancer, cardiovascular discase, neurological
disorders, and neural tube defects in infi Folate boli
provides the rate-limiting step for DNA synthesis and DNA and

histone methylation (Fig. 1), Reduced folate status affects these critical

cellular activities and also increases the level of homocysteine, a

highly reactive amino acid that is associated with cell damage. It has
boen shown that increased folate intake by pregnant women can help

rediusce the risk of infant newral tube defects, presumably due to a

reduction in plasma bomocysteine levels, Folate metabolism occurs
within cells, butﬂmrlevd;mlypuﬂymwmlmhplm Itis
ty the

therefore critical to underst hi
mmhmd&iakmlhcplmmandﬂwall

A Compartment Model for the
Transport and Storage of Folate

Mentor: Dr. H. Frederik Nijhout

Tiffany J. Chen

:.. “'__. 0
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Time ¥

Methods:

Various poal values for plasma and intracellslar folate were collected from
experimental data (Figure 2). We made predictions for pool values that are not
readily avadalde. Those predictions were based on baown distribation of the
various folate pools within the body. For examplo, 50% of body folase is stored in
the Biver = the Iver contains 2 compartments. These are the cytosol and the
mitochomdeia, cach contalning three general pools, monoglutamase, free

poly rluluruh and bound polyglotamate. These individual pools have diffeeent

peoy in the cytosol and the misochondria

After pood values were establishod, we assumed that transport of ssolecu ks
betworn pools were based on first-order mass-action binetics. W used
Michackn-Monten auations for the bound polyglatamate pools, because there s
& lmvited 2enoumt of peolein that will Bind to folate « maindy glycine N-
methylransforase (CNMT), oo of the onzymis in the methionine cycle (Fig, 1).
In additon, we wsed Michaclin-Menton Limotics for the transport of folates in and
out of the cell via Redwced Folate Carres 1 (REC1), Folate Receptor 1 (FR1), and
an ATP.Gepemdent exporter (Fig. 2)

Rate comntanty, or k-valses, weee cakulated by asssming cortain fluves between
pools. These fluxes were determined by known rates of gas and loss of folabe in
different compartments where these rdes were bnown, and by adjesting the
relative rabes of input and cutput to olstain the right poal sizes between
compartments in cases where the absolute rates were not hnown,

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

Results:
1. The Model

The maodel correctly simulates the sizes of
the folate pools in the various

Biology Department, Duke University | mpartments, including the eytosol, the

mitochondria and the fractions bound to
proteins in those compartments.
2. Predicted half-life of folate.

After we removed the constant input of
folate into the system, all pools diminished
over time, some nxre than others
(Figures 3A, 3B). We can also see in figure
3C that the approximate half-life for total
intracellular folate is 80 days, which is
close to predictd 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

with the idea that there is a correlation
between intracellular folate pool size,
mummmwum
types of polyglutamate pools do in fact
take longer to reach a steady-state value
(Figures 3D, 3E).

4. Response to pulsed folate input.
The input of folate was increased to 1000
nmol/day for 30 days. Mode plasma
Tevels were quick to rise and fall with the
sudden changes, which predicts that free
as well as loosely bound monoglutamates

will react quickly to changes in folate
bm(ﬁsm Chtofﬂnpolyglnmu
pools, the model predicts that both bound.
pools will take longer to return 10 steady-
state, although the mitochond ral bound
polyglutamate 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 compared the output 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, transport and fon of folates under
various 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,

' 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
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Epigenetic Mediated Early Induction of Adipocyte‘Differentiation Contribufes to A—

Programmed ©Obesity in Intrauterine Growth Restricted Newborns Loutgtes
Mina Desai, Ph.D., “Robert H/Lane, M.D., 'Guang Han, M.D., 'Thonias R. Magee, Ph.D., and 'Michael G5Ross, M.D., M.P.H
Dept. .of Obstetrics and Gynecology, HarbarUUCLA Medical Center (LABioMed), ‘Torrance, California; “Dept. of Neonatalogy, University of Utah, Salt Lake,

ABST T (A) Suppression of Adipogenesis (B) Activation of Adipogenesis

OBJECTIVE: A key fsature of gestabonally programmed coasity n nirautenne growih resticied (IUGR) newboms & enhanced
aoipogeness  ASIpOgenees B diven by sdpocyte diffecentision, 8 process wheeby previousy slient adipogenic genes are
activated, in par., va epigenetc mechanisms. DNA methyiransferase (DNMTI3) and histone deacetylase (HDACY) both
suppress gene expression. We have previcusly shown that maternal food lra..lld.nrl results in IUGR rewdoms that develop adult
obasty. Noladly at t day of age. IUGR havo genic iranscnpton factors (PPARy, (RSP
u). We hypothes2ed that IUGR adipocytes exndit enhanced adipocyle wor:un:v\ 85 & resull of epipenedc meduted -
enhanced induction of adipogenc genes. Using primary adpocyte cultures, we determined the degree of induction of epgenctic | CONTROL IUGR
moduators, adpogenic tanscrption factors and ther downsiream lpogenic target ganes (SREBP1, fatty acid synthase, acetys
Coh cartoxylas) in IUGR and Control offsprirg
METHODS: Control dams received ad Initum food, whereas study dams wern 50% food-restricied from nancy 10w "+
term, resutng 1 IUGR newboms. AGp0se tisus was obiained o 1 ey o UGR a0 Conrc newborns ard conured or 4on | (ALS ol ) and HOAC1 (deacetylotion) siences sdipogenic pene | CONPS! nd UOR ara-adpocytes Ware culred in dfererBoson mecks over © Savs e
(time 0), at which time celis wors induced 1o differontiato. Protoin was extreciod at day 0, 2, 4 and 6 and expossion of spigenatic | PPAR: ‘Mheﬂ@m“l pre-adipocytes dfferertation lo sdipocytes ,(;l:' & * od (ipkd and cilerery i .  rsed
K " OACY & s markedly ncressed sumber of dlferent sled adgocyles

(DNMTZa, HOAC1). adipogenic (PPAR;. CEBPu), and Ipogenic lackrs (SRESP1, tatty 8cd synthase, acsty COA carboxylase) {B) Actraticn of Agpogeness: Docreased DNMT3a (dermedhylason) ard HOACY ¢ of
were dolormined. Visues wore normalized to GAPDH and presented as fold change acipegenic gene. PPARy and heace induces pre-adipocyle differentation to sdpocytes
RESULTS: In IUGR and Control  adipocytes, pror 10 induchon at day 0. DNMT2a and HDACT ware hghly axprassed. n
ansocistion with sbsent expression of dipogenic and Ipogenic lactars. Wth indaction, IUGR DNMTSa and HDAC decreanad by
90%. while Cortrol ONMT32 and HOAC1 decreased minimaly (30-40%). UGR comonstrated groater ;mxproession of adpogenic
(PPARY 2.6 vs 18 10ld) and Ipogonic genee [SREBP1 2.2 vu 1 8 foid). which also occurred eedier in IUGR (peak value af 4 day) Figure 4. Expression of Epigenstic
as compared 1o Cortro's (peak value at 6 day) v ¢ : Y Factors during Adipocyte
CONCLUSION: Crhanced nduction of adpogenc genes as 3 result of highly suppressible DNMT3a anc |1DACH likely g:‘m IR (25 e SocyAne

o P " and IUGR (w
contnbules 1o ncrassod adpogeness and obasity 1 IUGR offspang 1 AN - y e i In 1W°foww e
6 days. Values are mean » SE *P<005

Figure 2. Images of Adipocyte Differentiation

‘ ; Y /
. R ve Coatrot (1) IUGR adfpocytes

BACKGROUND & OBJECTIVE & 7 i J \ demonetrsted markedly incroased basal

& 404 / levels of DNMT38 snd HDACT which

- I8 ncuced by p vie oifferentiation and adipocyte with went Inducton of g % " ~ were markedly suppressad in response o

transcription factor. PPAR;, followed by activation of ipogenic transcrpton factor, SREBP1. The activation of previcusly silent 2 . X " - cultire In dfigrentation meda, (2) Both

I ——

Contrer and IUGR  pre-adipocytes had
higher leve's of DNMT3a and HDAC! as
compnred 1o diferentisted adpocyles

gonas is reguiated 11 pan by epegenstc mechaNsmE
< Despfle low bt weght, intrautenns growth restnicled (IUGR) newboms have & programmed predspoeibon 10 aoull obesity 2 “ €
Suggestng an ernanced | UGR have upregu axpress on of adPoYec transcrplicn facior (FPAR ) Time (days) Time (days) Time (days)

< DNA metyiranefirasa (DNIMT38) and hestons deacetylase (HDACT) both SU000ess gene exprasson (Figure 1) DNMTLS 16 |
responsdie for methyiation of Ganes Curng eMbrYONIC Cavelopment and call dMerentiason. HDACT deacetylates histones and
NS Suporesees gene transcription 7 ; CONC LUSION

< We hypothesized that IUGR adipocytes exhdit enhanced adpocyle differentiation as a resull of epigenetic medisted ¥ 3 .

enhanced induction of adipogenic genes. Using primary adipecyte cultres, we cetermined the degree of indaction of epigenetic
modulators, adpogeni: transcrption factors and ther downstrean hipogonic target genes (SREBP1. falty acd synthase, acetyt
CoA carboxylase) in IWGR and Control offspring.

METHODS

Newbom (p1) Primary Adipocyte Cultures
¢ Study Groups: Conlrol derne recesved &d ibitum food, wherese study dame were 50% food restncied from pregnancy day B Thase results 50GQes! & programmed Noreasad potential lor enhanced adpoganasis In ILGR ofsprng
1010 21 10 producs IVCR newooms. Tame (days) Time (days) Iindependent of the body hormonal mileu of offspring diet

% Adipocyte Cultures: Adipose tissue ws ostained from 1 day old ILGR and Control newborns and isoated pre-adpocyles Figure 3. Protein Expression of Tramscription and Lipogenic Factors during Adipocyte

were cultured in CMEM meda supplemantad with 10% FBS and 1% Antitiotic-Aatmycctas. At 48h of cuiture (time 0), cells were Differentiation

induced tc differonsate using e (1pM) (0.1 mi), and sutin (10 pgimi) (Figure 2) and Cortrol (@) and IUGR (s) pre-adpocytes were culed n differantiation media over 8 days. Vishuos are

samples collected at 2, &, and 8 days. moan = SE; *P<0 05 vi Contrcl (1) IUGR adipacytes domonstrated markadly ncroased sdipogenc ACKNOWLEDGEMENTS

& Protein Expression: Protein wes extraciad from sl ssmples and eprassion delemined (Westerm Blol) of apigenetic {PPARy) and igogenic (SREBF1) ransariplion fackars, in association with inreased lipxd enzymes (tatty

modulstors (DNMT3a. HDAC1), sdipogenic transcription factor (PPARY) snd the downstream fpogenic target genes (SREBP1 8cid syrihage Snd sostyl-coA “;w"""’. “:"9 adipocyts dilersntieton, (2) Bath Corwol and UGR
fatty acd syntase, acety-CoA Froten was % GAPDH and vakies ara means ¢ SE pre-adpocytes do not express PPARy. SREBP and lipd onzymes. (3) IUGR show earier peak (4 days)
oy as compared lo Control (6 days) adipocytes

¢ Preadipccytes do not express adipose ftissce bamaption faciors of Ipogenic enzymes prior to
dffferentiation

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

@ W Induction of OMerentiation, IUGR A000CYISE CSMONSENe & MArse reducson of eagenstic silencing
factors and an incresse in adipogonic ranscrobon fadors and ipogenic ewzymes

Fatty Acid Synthase
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EXPERIENCE-DEPENDENT EPIGENOMIC REORGANIZATION us

THE UNIVERSITY OF
COREY DUKE, ANDREW KENNEDY, CRISTIN GAVIN, DAVID SWEATT, JEREMY DAY AR ST A

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

Introduction

The and
genetic material, and

requires transcription and translation of
suchas { d serve
asp g of gene expression that are crucial to these processes. Moreover,
aberrant DNA has been ified in al and psychiatric disease
states associated with Impaired cognition, such as Alzheimer’s disease,

ti d i ia, and drug addiction. Here, we've

pectrum di sC
harnessed whole-genome sequencing tools to systematically characterize

memory-related changes in gene expression and DNA methylation
status following memory acquisition.
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Conclusions/Future Work

Memory aquisition results in thousands of gene expres-
sion and epigenomic changes in the rat hippocampus that
are experience dependent. These modifications are evident
as early as one hour following the learning experience, and
become more marked and pronounced after twenty four
hours. Several of the ¢ and
lated genes following a dramatic learning experlence have been
implicated in dendritic functions as wells as disease states. We
hope to further explore the functional significance of these epigen-
etic marks, and to examine additional time points.

~

Acknowledgements

We would like to thank Svitlana Bach, Katherine Savell, Rhiana Simon,
Jasmin Revanna, Faraz Sultan, Andrew Brane, and the other members of the
Day Lab for their helpful discussions and comments. This research was partially
supported by the UAB Medical Scientist Training Program.

Funding sources

@)mﬂgw YERe MSSRP NIDA

THE UNIVERSITY OF RATIONAL WTITUTE
ALABAMA AT BIRMINGHAM  ~om DRSG ABUSS




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 1982). Vipers provide the
unique i ine the ical dif-
ferences between terrestrial generalists, arboreal spe-
clalists, and sand-dwelling specles. In this study, we
used recent advances in statistical metheds and avail-
able ies 10 rig ly 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 species as arboreal, sidew
ol not speciatized kst

ding, or generalist

« Pruned phylogeny from Alencar et al. 2016, added
some additional species

« 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. N
o, \
Morphology 0 \
+ Significantly different from temestrial generalists s | \
onPC1and PC 2 (p < 0.001) |
°
« Very slender (elongation ratio =44 + 11,vs.3 £ 8) .
+ Laterally compressed (width : helght = 0.7 + 0.5 vs. \
08201) ~ ®
+ Relatively long talls (17 + 2% total body length, vs. g
10£3%) \
\
\ .
\
ki
¢ S
Locomotor generatist [l
N Sidewinding speciatist |
| Arboreal speciatist l}
T T T T T T
-4 -2 0 2 4 6
PC1
Figure 1.Viper mapped onto a consisting of PC 1
and PC 2 from the principal components analysis.
Discussion

Arboreal vipers show morphological convergence with arboreal snakes in other clades
(Pizzatto et al. 2007; Alencar 2010). Slender bodies might help snakes bridge longer

very large snakes to generate enough force to lift thelr bodies upward. Tails may not
to force during so very long tails may not be helpful

gaps between branches, or to grip small branches more tightly, Lateral comp in-
creases the area that snakes can use to push against the sides of branches or tree
trunks. Long, prehensile tails help snakes grip branches more effectively.

Sidewinding vipers may be morphologically constrained because extreme morpholo-
gles impede sidewinding locomotion in some way. For example, it may be difficult for

1o si specialists. constraint may result from the
harsh conditions of the desert rather than from locomotor specialization.

In the future, we will examine the link between morphology and biomechanics of side-
winding intra- and inter- a ify the effects that various as-
pects of morphology have on sidewinding.

Sandy Habitats

Challenge

ing snakes must overcome a shifting

g vipers move in a specialized

vding. During

one or more p

le lifting an arc o

til It can anchor a new point farther al

Sidewinding Morphology

gnificantly less variance than terrestrial gen

Ists on PC 2 (p = 0.046}
« Constrained

Never ext

Not extrem:
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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

*_/,,/;f\

operator - -
pe diffusion process

jump process

characterized by:

rate A (X:)
. characrerized by: operator
fixed jump size: Xy, =X, + A4 ibackward operatar)
Jg = glz—A) Itd diffusion: dY; = A(Y;) + /20N Y:) dW;
fixed jump location: Xy, =9 Lg = &, {A(w)g} + Dy},

semdie—n [ ale0ds

Chapman-Kolmogorov equation
Bup(z,t) = Lp — A(z)j+ I
iz, t) = density for X,
Example
Lp =2 {axp} + Dpee A=cemp (-8} Ip=plz-4)

a=10=16=10A=10,4=1

08 10
0.6 \ \ B

! [l
@
o4 W, '1| o g
- =
02 \\' 43
]
0.0 2%

a2 0
o o'z old o6 o' 10
+ [tima]

Jump Locations

forus of this work

ith jump location =X ts

{tl,tg, . .}:=jumptimes
other quantities of interest

Ti = 1; — t;_1 = interjump times

Survival formulation N
next jump location  P5(%) =f Apdt

a

{&P(*stj =Lp—p

Oeg(x,t) = Ap. next jump time  Pr(t) = f Apdz

Results

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

Bfilz, ) = L — A
Bilz,0) = Ipi—y (n
Pis1(x) =kaﬂﬂ.

more convenient to study w; = pi(x)/Alx)

Theorem 2 (1)is equivalent to the map
Tuigr = Ju; T:=[A(z) - L]

importance
can construct sequence {u1,u2,...} and easily recover
jump locations {py, pa, ...}

Stationarity
Assuming X, reaches stationarity
P = stationary jump distribution, w., = p.,/A
Ps = stationary distribution of full process
both satisfy
0 =Lu, — Auy + Jhte,  0=Lp, - Ap, + A5,

—— e
explicit connection betwean jump locations and stationary density

but scaling is different jﬁ.li:r— 1 fu.A.h- 1
) consequence

Theorem 3  stationary B
distribution T

—_ jump location
P istribution

iff

Alz) = Ao

(no state dependence)

Interjump Times
Aszuming jump locations {py, pg, ...} known from previous results
oo
Mean intarjump time (-r'-} = f w; dx

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

MNeuronal Integrate-and-fire

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

Molecular Motors? A=aep |- /5}
I 1-P=31[WP}'—DP55. JP=P(:_‘&]

o =028

! (] oo o4 08
0 r D [dimt! tima]

conclusion diffusion may have a nen-monotonic effect on
motor Stepping rate

Future Work

use map formulation to study convergence to stationarity
find more applications (finance?)
relate to state-dependent switched systems (stochastic hybrid systems)

51517



Christian Casey

Proposed Solution

Digital Demotic = /¢

1M#315r"1113
voam/fol
7 1w

1) A mennchrome fesimils of  Demoeis exct i prepared s impue. This cample uses o
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physzally simils vige.

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.

it wark ntt you(m.s) wrox
<2 S e . . . 3 s Bustet 2 )
; ‘; Codifying the evilest script in history [ e © s
dein  mnnf Memphis J3
os dms llow EE) =)

1) Differeot cosaning, same shaps ) Sarme meaning, different shape

MNevertheless, 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-
motic that can be used by computers to store data.

AmDaz rﬁ,lzsun&fl"ﬁ»

An early attempt o typeset Demeodic {Brugsch, 12600
24 3k jrm 3 muiersebkmy = [Coughly) “The Demotic scripe and the Egyptians”

. © a i - Ll [ A=
o =) 9 (laafes
e 2l 3 e
¥ v Y [
> L
: e P i 7 P g
SRy e 5 -
- [ L
3 &) 52 e
Aty T c A
P i) L35 =
A o ) k=
1) 1 {57} iy
o Lo ¢ 1 _,’-' ¥ w2
Cive 3 o
e & i o
%% > R 1 +
- - i o
¥ 3 Aty alVigngy : i
1 ©
et 'k g A > i L Vs -
¥ = LG 2l ol fa i 1 : o
‘] [ J L i .
G ) 2 o I s ey o
o = - 18 Maon .
1) L[l Lasnly . ) =
' “oa
p .
z/
i e ) N
R} : g
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Selected Texts
Teenhor Setne Stelae BM 10507 Magical

—

Z

The crucial task is to creare 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.

LS TISER R e B
BEINESTN co ) 2E

Excerpt fom the Uiicode Cade Block for Egyptian Hierlgyphs

Typography

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

P o
Erg;
i

E;ﬁ§5

A In- e

_

Coenbining several nstances of a sign creates a single, Ideatnad form,
tut affer the best ting 1 ypeface.

Input Method

Along with the font, an encoding also requires an input
method. There are many approaches to this problem, but
the simplest is to Let the user draw signs with a tablet and
programmatically select the best match.

~

Input {lef) and catput {right] of an Input method probotype

(7

( Demotic

( Hieratic

Hieroglyphic

Timeline of
Egyptian Languages and Scripts

= A
P Brown University

Thank you fo the Brown Department of Egyptology and Assyrislogy for supporting my vesearch and this poster session, and special thanks to Kurstyn Casey-Morrow for the drawing of Ammit.




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
Powem\des have atiracted widespread attention as
building blocl x materials due to their ability to s
form higher-ordered structures such as p-sheets."
propensity of B-sheet-forming peptides to form unprocessable
‘aggregates in solution remains a critical issue towards the
preparation of well-defined B-shect-assembled matetials.

By empioying surface-initated N-carboxyanhydride ring-
ing polymerization(SI-ROP), we recently reported a robust [—
strategy to form well-defined peplide B-sheet archilectures with TR e
! ponges
sponge-iike morphology. Herein, we demonsirate the unique "'“""T‘.‘;‘"::.‘:' emn

L Tomplatn Dicealution 1 N Free-standing

abiity of the H-bonded microsponges
in entrapping metal nanoparticles, . st
proteins, drug molecules and  bio- .
relevant polymers via non-covalent : A\ % L
interacti e ¥ L et Nanopactsies [E—
absorplionffitering ability of marine 3
animals (e.0., sea sponges) and : Functional
towards the fabrication bt o)
of functional materials for various applications.

3. Results and Discussion

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

Kinetic Study
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4. Conclusion
he present study demcnsirates the facie formal peplide microsponges by
employing surface-initiated rboxyanhydride ring-opening po n. We further
demonsirates the ability of the B-s! i inentrapping a range of organic
and inorganic materials including metal nanopariicies, proteins, drug molecules and bio-relevant
polymers via non-covalent interactio

S.L Goh, A P. Platt. K. E. Rutiedge, I Lee, J. Polym.
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KINDSBEWEGUNGEN

DAS WISSEN DER FRAUEN

Heb. Josy Kuhberger, Master-Thesis, APH-M 2011, FH Salzburg

DIE MUTTERLICHE WAHRNEHMUNG
- eine Forschungslucke

Die sinnfichen Emerindungsn der Frausn habsn heinen Stel-
lenwert in dar herkimmichen Schwangeranbatrauung. Deu-
tungshahsit abar alls komerichin Vorgangs haben technische
Hilfsmittel wie CTG, Ulraschall und Doppler. Wenn obar-
havp, e0 wind das Auttraten

| zvssuuearassuns |
KINDSBEWEGUNGEN SIND
GESUNDHEITSZEICHEN

Eina normale Entwickiung, besonders die des Gehims, ist un-

CHLUI

DIE ERSPURNISSE NUTZEN

Dis Wmmahmmpen dar Frauan konnen in dr prektischen
landlichen
e Rsifungs- und Vorbersitungsprozse-

L

RUNG

trennbar mit der A
mucter verwoben (Einspisler at ol 2012). Dis Frausn zzichnen
n ihren Wshmehmungen alo die Ausrsitng neuromotor-

als Hinwei auf fatales Wohlergehen erfragt.

angere Fraven ktinnen jedoch naben dar Hiustigheit auch
die Art kindlicher Regungen detailizrt beachreiban

==
WAS ERSPUREN FRAUEN?
Melche WahrnehmLngen beschraiben schwangera Frauen

beanglich de kindlichen Bewegungsveihaltans im latztan Tr-
menon” — ein Beitrag zur praktischen Hebammenaiteit.

INTERVIEW S

= pmblemzantrier, kittadengestotzt

> vier Frauan mit unauttilligam Schwangerscharisverlaur,
y

Oetarraich

> 2013,

>> Auswertung dar transkribiertan Audio-Aumahmen durch
zusammeniassende Inhaltsanalyse nach Mayring

[ enacamase |
DREI BEREICHE DER WAHRNEHMUNG

SENSORIELLE WAHRNEHWUNGEN
> At der Bwegung (z.B. strecken, drehen, schigban...)
33 Lokafation der Bawegung

>3 bemeqter Karpartail (Fubs, Hands, Kepr, Rumpr)

>3 Intensitat der Bewsgung

>3 Schhuckaut

3 Ausformiung nevsr Bewegungsmuster

ZIRKADIAN-RHYTHMISCHE WAHRNEHMUNGEN
> Entwickhing sines tageszsit-sbhiingigan Aufiratans der
i it: deutiche Akfivitstespit

am Abend)

== Verfisfung verschiedsner Verhaltenazustind
(Szhiat, akiiver Wachzustand, mhgelwacnzumﬁnd 1

REAKTIV-INTERAKTIVE WAHRNEHMUNGEN

> fortwihrands Kommunikation zwischen Mutier und Kind

> wachaelsaitige Besinfussung von mitterficher und
Kindlicher Akfwitat aut kirparicher und emofiorakar
Ehena

> zunchmenda Reaktionstihigksit

acher ihrer rach.

Typische Veranderungen im Bewequngsmuster kinmen als
Hinwels auf tfungs- und
prazesse In Richtung Geburt beobachtet werdsn.

Zum Belsplel

»» Schiuckaut sls Vorbersitung auf die sienstiindige
Atmung (Kahrilss & Shi 1887; Fiontelli 2008).

s> sbendliches Aktivitsts-Hoch ala Ausdruck der zunshmen-
den Reife des zikadisnen Systems (Rivkeaa 2005]

5> das Eneetzen von Schub- und Drahbswegungan des
Kopte als Instrument zur zatichen Einschatzung dea
Geburtsbeginns

5> dia Abnahime van Drehbewagungen des Kirpers
{, Stallungewachsel") i den lstztan Wochen ds
prgnastisch ginstiger Himsis au sin Titarireten das
Kopfes, bagnnends hormenelle Umstelung, sine gute
‘Adeption im Beckeneingang und dus Nahermlickan der
Geburt

£ igung einzalnar Verhaltanazustande
[NclnﬂEH Scmm‘ REM-Schlar, MhaErWﬂ:mnd
und sktiver Wachzustand) als Reife- und Gesundheits-
zaichan (ds Vriss & Fong 2008)

Das Erfragen der Kindsbawsgungen gibt: dartier hinaus Ein-
S Ty i o
Kind. Denn die Feigksit kindiche Signale 2u emptengan Lnd
dlia Beddirnizs dar Lingaberanan zu verstshen it als Haupt-
ndikator ainer vorgaburtiichen MutterKind-Bindung (Shin et
al. 2008).
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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.

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-
N tential ranges with MaxEnt for Joshua Tree and Honey Mes-
quite, two species thought to have been dispersed by the com-
Figure 2: Pleistocene megaherbivores of the American Southwest that could poten- o £ herbi that lived in th id Ameri
tially disperse large fruits included ground sloths, proboscideans, Pliestocene munity of megaherbivores that lived in the arid American
camels, and from ! Southwest® (Fig. 2). Results are shown as maps below.

The Data
Joshua Tree (Yucca brevifolia)

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

Holocene Dispersers: Secondary dispersal by seed-caching rodents®

Legend S R 5 :
. eé Joshua Tree and Honey Mesquite differ in the percentage of potential range filled by an order of magnitude. We
CCUrTence  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 limited due to the loss of megaher-
Realized bivore dispersers. Future work is going to apply this analysis to suspected megafauna-dispersed species in
Range Eastern North America.
Model Specifications Model Parameters Contact info b rebrinid o o el s
Method: MaxEnt Environmental: GDD, avg. winter minimum, e 3 3. Laudermmitk.J. D. & Munz. PA. 1934. Camegte Inststion of WA.
Occurrence data: GBIF water balance, and precipitation seasonality benI:mm‘seliger@mmne.edu A 5wang| €. & Sk 300 g L
Climate Data:WorldClim & CGIAR Realized: Range defined by USGS (E.L. Little) m . S o e
Evaluatation: 80% training, 20% testing  Potential:Area predicted in atleast 4 out of L CLIMATE ey R i
Threshold: Sum specificity & sensitivity S iterations each with different testing data g SiAnGE

Barth Daa



Molecular Dynamics Simulations of Periplasmic

Proteins and Peptidoglycan in Escherichia coli

D I S L T SV eN ey o o Ooom It ot Sy

Shuadang Li. Casey Androws, D

The Periplasm ——— s —— Simulation Results
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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,
Daniel Calenti ', Alfonso Corzo ! o mcitulie pay e e

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 Walor coltimn from the Bay of Cadiz (SW Spain) showed that
1o be nutrient limited due to an inexhaustible Si0.4 MPB net production g“:: mea_www{tr:‘
: i i i ; were best exp e
EUbRly ot atinonts from e sedinent X A water column silicate supply pattern (18% of
variation).
= 50
%] 50, [ w3
3 o
E 4 Po o g
£ »E
% 24 10 s
Sediment diment nutrient pools z o g
Si0 4+ Analysis of the sediment nutrient pools A s S e s
b g (0-5mm layer) (i.e. porewater, freeze- T 1 234567891011121234567
ERIIERCIEIN |ysable and KCl extractable) showed that : — —
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) . MPB production
1 increases
- Porewater - linearly with
. SilN = Laboratory Si enrichment water column
=~ Amendment of microcosms with SiO, % suppl
0s A\ = % silicate (0-35 M) in laboratory L
§ 5 limitation 20 experiments resulted in a linear increase
z 15 % of MPB normalised gross production.
Lo Chial® 3 Application of Monod-type semi ion curve
024 s that ~100puM of silicate would be necessary to saturate MPB
. - demand.
1234567891011121234567 =
2008 2009 . 1
S e R
=
Freeze lysable 3 om
030 ; 35 8. Prax = 1.08 mol [g Chlah]?
imitation 1 0,4 . =
w —_— il 4 Rk o
§° Si/N : 5 0056 22038
§ 0.15 - 2 ° 10 2 ) @
L .
0.10 0 E S0, (M)
0.05 - 5
0.00 0
1234567891011121234567
2001 2009
* 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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Poster Resources

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

Ten Simple Rules for a Good Poster Presentation:
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC187649
3/

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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