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Examples

Assistive Technologies for Dialysis Patients
Katie A. Siek and Kay H. Connelly

Security for Ubiquitous Resources Group, Computer Science Department, Indiana University

Abstract

Dialysis patients can only consume 1 liter of fluid and a -
two grams of sodium each day. Currently, patients try to_

remember or write down in a food diary their fluid and > e 19
sodium consumption. However, these techniques are /X

insufficient because 80% of patients are unable to
restrict their fluid intake. If patients miscalculate their
fluid intake they run the risk of hypertension, pulmonary
edema, and death.

< D
1 Lof fluid

Our research focuses on creating a personal digital assistant application to
assist dialysis patients accurately monitor their fluid and sodium intake. Our
application will:

« allow patients with reduced cognitive skills to easily record dietary information
« allow patients to get immediate feedback on their fluid and sodium intake

« reduce the stigma of disease as a medium for recording dietary information

- assist researchers gain information about patient fiuid and sodium compliance

Why are kidneys important?

- Acts as a filter system
- Gets rid of waste products
- Balances the body's fluid content

- Produces hormones that control
blood pressure
- Produces the hormone

Erythropoietin to help make red
blood cells

- Activates vitamin D to maintain
healthy bones

Why do kidneys fail?
+ Diabetes
« High blood pressure
+ Glomerulonephritis
+ Polycystic kidney disease

- Scarring from kidney
infection in childhood

+ Obstruction

A day in the life of a dialysis patient?
Early on patients get a fistula — an ¢ 3
artery and vein are connected for good \ s

blood access
W

End-stage renal patients use a
dialysis machine three days a
week for four hours!

How we are developing assistive technologies

Evaluate users needs and
technology available

Users may have poor eyesight (large display)

- Users may have varying computer literacy
(easy to use interface)

+ Doctors want to monitor user compliance
(download information)

« Users may have varying literacy rates (more
memory to store images)

Allow users to test the
selected technology

Do users feel comfortable with technology?

Can the user press the buttons?

How large do icons have to be for easy
recognition?

Can the user use the voice recorder?
Can the user use the barcode scanner?

Develop the interface

-with the users in mind

+ How do users record dietary information?

- How do we display a lot of information in a
readable format?

« How do we convey how much fluid and sodium)
has been consumed?

+ How can we educate patients about fluid and
sodium intake?

—

UPC linked ()

Icon
selected

Nutritional
information
updated

Create the backend of

- the application

Transfer UPC database to Paim database
Integrate scanner with UPC database

Integrate UPC database with nutritional
database

Connect backend with interface

Iterative development of
= application

. a small subset of
forthe application

- Allow users to use the application

- Use userfeedback to improve functionality
and add more functionality

« lterative development allows users to leam
about the application

Create/modify
functionality

\ User gives meJ

-

Allow user to
use application

feedback

What are we doing now?

We recently finished a study examining the
usability of personal digital assistants. We
compared how well novice PDA users 25-
30 years old, 75-85 years old, and people
with chronic illness completed five tasks:
pushing buttons, viewing icons, recording

a voice , and scanning
with two scanners.

We found there are no major
differences in performance between
groups.

We are currently working with dialysis patients to find out how they keep
track of their dietary intake. We are using our resuits to create picture
cards and conduct usability tests on our initial interface designs.

Future Work

+ Meet with nurses at Indiana University-Purdue University Indianapolis
(IUPUI) hospital to discuss the interface clinicians will use to view
compliance information

« Integrate complete UPC database with nutritional database

- Meet with renal dieticians at IUPUI to discuss how precise the application
must be when monitoring fluid and sodium consumption

- Ensure application meets renal dietician requirements for accuracy

- Create a test suite of personal digital assistant applications for patients to
learn how to use the technology

+ Teach nurses how to use the test suite and introduce the technology to
the participants

« Begin iteratively designing software and interface

References

- “An Experiment in Online Patient Information: Kidney Patient Guide”
http:/fwww. kidneypatientguide.org.uk, 2003.

- S. Brewster. Overcoming the lack of screen space on mobile computer.
Personal Ubiquitous Computing, 6(3): 188-205, 2002

- J. Welch, S. Perkins, J. Evans, and S. Bajpai. Differences in beliefs by
stage of fluid adherence. Journal of Renal nutrition, 2003.

+ Socket: The Mobile Connection. SDIO In-Hand Scan Card
http:/f/www.socketcom.com/product/IS5300-464.asp.

+ Baracoda Pencil. http:/fwww.baracoda.us/.
+ LinkSOFT. ScreenShot 2.1. http://linkesoft.com/screenshot/, 2004.
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Brian Lambert, University of North Carolina-Charlotte; Eric Burns, Rutgers University; Stephen Elliott, Yale University;

Katie Moor, University of Notre Dame; Pippin Wolfe, University of Massachusetts-Amherst;

% A General Framework for Wireless Smart Distributed Sensors

Tony Fan, Rensselaer Polytechnic Institute; Chris Kershaw, University of California- Santa Cruz; Hillary Davis, Sierra High School

The Problem

Many situations call for the use of sensors menitering
physiological and environmental data. Inthese
situations, itis beneficial to have intelligent agents
analyze the large amounts of sensor data, recognize
cues from the data, and communicate the results to
humans and other computers.

An awareness and warning tool — comprised of
heterogeneous sensors, small light-weight, wearable
processors, embedded intelligent software, and a wireless network connecting these processors
and computers —is being piloted at Sandia National Laboratories. This tool has broad applicability
to emergency teams, military squads, individual exercise and fitness monitoring, health monitoring
for sick and elderly, and environmental monitoring in public places.

The Approach

Rather than create a custom software/hardware package for each application, we are developing an
integrated generic system which can be configured by developers of different applications. The
system is constructed of standard off-the-shelf hardware and software (Linux, ANSI C, and Java)
platforms.

The flexible hardware infrastructure consists of sensars, small personal processors (e.g. handheld
microprocessor devices), and larger group processors.

Integrated Hardware/Software System

Sensor

Personal Processor

Sensor
Group
STEaE Processor
Personal Processor
Sensor
Group
Personal Processor Processor

/

Connections
(Serial/'Wireless)

Connections
(Ethernet/Wireless)

As handheld devices become more powerful, this architecture becomes an impressive, albeit non-
traditional, distributed computing cluster for mobile applications and pervasive computing. These
small devices can process large amounts of sensor data, execute complex intelligent algorithms, and
collectively communicate using a wireless network.

About the Embedded Reasoning Institute

“...In the 21% century the technology revolution will move into the everyday the small and the
invisible..."

Mark Weiser, XEROX PARC

The Embedded Reasoning Institute (ERI) is a new research initiative for Sandia National
Laboratories in the area of intelligent wireless pervasive devices (i.e., sensors, PDAs, micro-
processors). The ERI seeks to explore, integrate, and advance technologies from the areas of
wireless adaptive networks, wireless sensor technology, distributed sensor data integration,
computer-enhanced situational understanding, and the flexible software/hardware systems to
support these diverse areas. Animportant component of the ERI is the ERI-student program
providing researchers and student interns with a collaborative environment to investigate capabilities
ininformation technology, distributed computing, embedded systems, sensor technology, wireless
technology, and infermation protection.

Rob Armstrong, Nina Berry, Howard Hirano, Ron Kyker, Carmen Pancerella, Steve Tucker, Christine Yang
Embedded Reasoning Institute, Sandia National Laboratories/CA
U.S. Department of Energy

The Hardware Aspect

We considered weight, size, power consumption, computing power, operating system
availability, support for high-level languages, reliable network support, and human factors when
evaluating the equipment required for this system. Based on these specifications, we decided
to use the following design:

Sensors:
Nonin OEM2 Pulse
Oximeter Module
@ Dimensions: 1.35x1 8x0.36 in.
® Weight: 0.42 oz
® Power Consumption: 60 v/
® Speed: 1 reading per second

Motorola GT Plus Oncore
GPS Receiver

® Dimensions 200043 250 64 in.

® Wight 36 0z

® Power Consumption: <0.9 W

® Speed: 1 reading per second

The sensors are connected
to the Personal Processor
via serial connections

Personal Processor:
TinyublQuitousT+

Compaq iPAQ 3670 G~

it

® Dimensions: 511x3.4x1.75 n
® Weight 63 0z

@ Power. NiA

®Speed 206 MHz Strong ARM

@ Dimensins: 275157035 n
Welgh

o Bt Contorton: 375W

© Speed: CPU33 MHz

The Personal Processor is
ot —t m—n 1 CONNECIEA 10 theWITEIESS | & b —
Modem via serial
connections

Wireless Device:

Digital Wireless
Corporation WIT2410
@ Dimersine: 3241803 n
® Weight .24 o
® Powtr Conturmplon: 10w
® Speed: 230.4 Kops

Cambridge Silicon Radio
CSR) Casira
® Dimensions: 5.26:6x1 in
eicht: 5 0z
® Poier Consumption: 13 miw/
® Speed: 7232 Kbps

EXe)

We built middleware to interface the sensors with the inteligent agents. The hardware interfaces
are shown in the code diagram:

i Hardware Code Diagram
« Driver programs for each sensor

(nonin_pulseox_driver and
motorola_gps_driver).

« Configuration files to assist user input
changes.

« A fime stamp module to ensure synchronized
sensor measurements.

* A client socket module to communicate with
the intelligent agent software.

Future Work

As faster, smaller processors become available, the platform will be upgraded. We plan to
employ Bluetooth modules as a substitute for the wireless modems in order to reduce power,
conserve space, and provide a better packaged tool. Furthermore, we plan to provide an IP-
based wireless transmission protocol with 128-bit encryption between all personal processors
and the group processars. We are also incorporating additional sensors in order to pilot
awareness tools for different applications.

Most of our future work will focus on the intelligent algorithms. We plan to develop additional
agents and to add capabilities to existing agents. We will experiment with customized SOMs
for individual users and situations.

Sandia is a multiprogram laboratory operated by Sandia Corporation, a Lockheed Martin Company, for the United States Department of Energy under contract DE-AC04-94-AL85000. @ National
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The Software Aspect

The software architecture combines generic agents and a reusable, core software infrastructure which
manages the available hardware resources. The agents within the personal and group processors
integrate several intelligent components that may be added and adapted to customize new applications.
Furthermore, the software may be modified to include new sensors with minimal changes to the system.

Personal Processor Software

Although personal processors are typically smaller and less powerful than group processors, their power
lies in the fact that as a group they are able to process and react to data from a set of sensors in parallel.
An agent, executing on the personal processor, controls the flow of sensor data through the different

intelligent data processors and employs filters to regulate the flow of information to the group processors.

Group
Processor

Personal Processor Software

Parser;

* Parsers convert output from
any sensor to standard
format.

Agent F
Data
Processors

Sensor;

« Data processors add tags or
flag interesting data (see

W e

SOM example below). Gr
oup
« Fifters reduce the flow of data Sensor, [—p| Parser, Processor
to the group processors. Agent

Intelligent Data Processors

One type of intelligent algorithm that an agent can
employ to process sensor datais a Self Organizing
Map (SOM). The map is trained to recognize typical
sensor data. If the training data is labeled, the map
may label new sensor data accordingly. Ifthere is
only unlabeled training data, a simpler tag which
identifies any data dissimilar to the training data as
“abnormal” may be used.

Web Interface

Group Processor

(Lef) The il stage
of a Self Orgarization

(Right) The final stage.
Notice how similar colors
Map are clustered together

Group Processor Software

Each group processor is wirelessly
connected to a set of personal
processors (PP). The group processor
contains one or more high-level
reasoning agents. These agents can
analyze patterns in data across many
personal processors, and use past data
and simulations in order to recognize
scenarios. Data is archived for future
use in a separate database.

At JESS Rules Engine
Knowledge base: facts
Rutles base: reasoning and
reacting to facts

(dI 1940) TN
!
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A Simple Approach for Finding the Globally Optimal Bayesian Network Structure

Tomi Silander and Petri Myllymiki, CoSCo Research Group, University of Helsinki
my point!

True, ok e
€ oG

but with a decomposable
For i in {1,..,|V]|}: -

score it is manageable up to
Pag (ord(i)) = bps' (ord i), | J{ord(/)} )

But that is
NP hard!

With the best
ordering and

@\

@ >

sink available

about 30 variables.

[V % ord(i) to build Ifl - A
V]| 1, .
2 e an Optlmal L Al Predecessors of ord(1)
—_—
C\:( V]

Find the N
order
vari- For i from |V| down to 1: But Why
one i are you
d with ord(i) =bsk'(V — | J{ord())} ) y .
o abest | [1 ™ vt _ guys doing
~ net. rG: v Variables already ordered this Stuff‘) \

For all variable
subsets W, find

g the best sink the best
variable to

For each subset W of V in order:

bsk(@y=max(|J( bps’w.W —{w}) + bsk°W—{w}) .w)) Q

5 a?t d3ta wel Score of the best parents of win W —{w}  Score of the best net for W-{w} O
[VI2I¥ % bpsO(v,W) sink in a net ﬂj 2V - s
with nodes W. Score of the best network for W with w as a sink O
_— .

Sure, &
but how do you find
the best sink and its

best parents?

For each
variable, find the
For each variable v:

For each subset W of V-{v} in order:

[V[2IVH x LS(v,W) parent 3 2xew bps(v,.W) = max( (LS@.W)LW) prs . W —{w}) \ﬂ
. %’—J
—— = / candidate sets. | £ The whole W as parents R 2
Cx [VP<(VI-1) 2V The best parents of subsets
Calculate .
e local scores Data # —
® for all 0110l1]3 Data #
i 011 Data #
variables 8 i i 1 : 135 Marginalize 011 ; 165 Conditim?al 011]|(15,6)
veV and all 10100l 1010l o 101 (57)
subsets 101
S E] Vi) R o A free demo and ANSI C source code at
* 3 V-1 . . .
vz = http://b-course.hiit.fi/bene
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Poster presentation

* Informal event.
* Encourages interaction and exchange of ideas.
* Different from paper and talk.

* Way of presenting your topic in illustrative way:

= Qutline of your work.
- Detailed enough to be self-contained.
- For varying general audience.
* Goal is to share information and attract interest
to your work!
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Designing the poster

* Spend a few minutes thinking about :

— What is the story you want to tell.
* Motivation
* Statement of the problem
* Method and approach
* Results and conclusion
* Don't forget the references

- How the poster looks visually
* Graphics, colors, images, graphs.

* Simplicity is the key.
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Designing ... (cont'd)

* Layout and modularity

— To support your story.

— Guide the reader.

- Avoid congestion in audience.

- Horizontal vs. vertical vs. cyclic vs. radial

* Typeface

- Text should be visible from a few meters apart.
- Title and author names should be prominent.
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Designing ... (cont'd)

* Figures and diagrams preferred over text and
tables.

- Bulleted lists instead of running text.

* Use colors
- To make your poster more attractive.
— To support your story.

- Sparingly —never use RED and GREEN in graphs
to illustrate your point.

* More guidelines:
- Google, for instance, “scientific poster design”
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Presenting your poster

Do not stand in front of your poster.
Use graphics in your presentation.
Be sensitive to the background of your audience.

Finish with one listener first, then start with newly
come.

Don't be cheesy - Bad jokes are worse than no jokes.

To support you presentation, you may have

- Hand-outs (or even full papers) available
- Computer demos
— Contact information
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If you want to make a

* Bad poster * Excellent poster
- Design for one audience - Design for varying
— your competitor audience — competitors,
- Layout in rows colleagues, people from

- Obscure the sequence outside your field

- Have a lot of small text ) Layout in columns
- Be wordy, but avoid - Indicate the sequence

explanation - Use graphics
- Emphasize important info

— Organize your message
- KISS
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PURDUE

Some more examples

Identifying WRKY protein-protein interactions

in Arabidopsis thaliana
Moyer, Michelle! and Chen, Zhixiang 2

iSummer Intern, Department of Botany and Plant Pathology, Purdue University, West Lafayette, Indiana
2 Department of Botany and Plant Pathology, Purdue University, West Lafayette, Indiana

Introduction

This quest for knowledge is now beyond

interact with specific WRKY genes.

Knowing how plants respond to invading pathogens Is key in understanding the basics of piant physiology.
the

it

into the microscopic world since plant pathological research began to study the biachemical and genatypic
interactions between the host plant and the pathogen.

Using the model plant, Arabidcpsis thallana, has aided studies
involving plant-microbe interactions. Its remarkably smail genome

In addition to the complete understanding of the WRKY gene family’s role as transcriptin factors anather
question that remains to be answered is whether the protein binding domain of the WRKY gene zinc-
finger motif leads te any specific interactions between WRKY and ather proteins. The following praject
addresses this question by screening a cDNA library of the Arabidopsis genome in search of proteins that

PBlant WAKY Transcription Factors

has delved

used for ampI\Fcatlon

WRKY Gene Cloning

= WRKY genes of interest in this project are WRKY 6, 22, 25, 37,
55, and 64, These are amplified from a stock of previously
purified DNA by using PCR. Table 1 is a list of primers used to
amplify the individual gene sequences; Table 2 is the program

has been completely sequenced thus allowing researchers to Table i g Table 2- PCR Program
identify and perform functional analysis assays on litte-known t d : ERY: Primer Sequence/Restriction Sites | Fastretion | [ gac 0200 mn
genes and proteins. [t was with this information that a superfamily WKXXLH"XW‘T?”;M . 304 .:..m 2)84% 00:30 mn
of transcription factors, encoded by WRKY genes, was discovered J e e s NoTT e G5
as major family of pathogen defense-response related genes in p435: NCol 472 0200 min
the Plant Kingdom. ! S s 7 noTt LT
This superfamily of around 72 genes?, encode transcription factors f \ Wiy 23 |23 soguateckgtcticcadicitcoces BAMMI | [y Gomamn
that have zinc-finger matifs! (Fig. 1) and bind to W-box elements o Fis 3907 pOTE: YD reer—
(conserved sequence promaters) upstream of many defense- { | WRKY 37 :: . o ) End

response genes. The up-regulation of WRKY gene transcription A ! 3 o

has been shown to occur during the anset of pathogen invasion — —c Ry 55 A

and this up-regulation has the implication of WRKY gene-product e

involvement in pathogen defense-response.? o ey o O g Cho WRKY 84 Thomt |

genes 6, 25, 37 and 64.

p505 Plasmid

e courtesy of Sratagene

Plasmid Vector Amplification

= The pSos Plasmid and appropriate WRKY genes were digested with the
same restriction enzymes and ligated.

« After DNA isolation, a sample digestion was done to ensure that the pSos
plasmid amplified in the £ cofl contained the WRKY gene insert.

«E. coli containing the appropriate pSos plasimd and WRKY gene insert
were then cultured overnight.

= The DNA from this stock was then used throughout the rest of the project.

—

= Figure 1 shows the PCR amplified WRKY

Figure 1- PCR amplified
WRKY ganes.

pMyr Plasmid

Fipure coureesy of Seatagere.

Cytotrap® Yeast-2-Hybrid vs. Conventional Yeast-2-Hybrid

Conventional
: o ety Tosuyte | EESSSNSSSN Otowote
Purpose mimg\m RAS signaling patimay. WM “ﬂmumq e WRKY pl‘?b&m- L= - :’:’?E“f;d.:;a PatEtWewe:"&'e
Used for transcriptian activators or repressors, | Usad to identify genes that encode for a protein argel | =P aoP . ) bait and prey (target)
Uses |cytoplasmic post-transiationally modiied protein that can interaction with 3 gven interactions, 0 _ 1) bring the hSos protein to
protedns, and proteins that are toc to yeast. | protein. 'y | Bait | thegeﬂ b P o
Temperature sensitive cdc25H containing the | The YRG-2 strain s 8 mustar In the the Cytotrap® = oTP t A ‘mm {S:'e&;;:
Staln [YE of the human Sas gene, production of (HISJ) and P-galactosidase Yeasy-2- el It Comrement the
B | which activates the Ras-signaling patiway. (lac2) = mutation and induces RAS.
£ complements thecdezs |18 GALA system, expression of the Hybrid assay
bbb mmmmmwmﬁmwm was used GAL4 Traditional Yeast-2- A :‘.%
How It aluse. The Ras-signaii P raditional -2
warka e e LSS T "‘m"‘é’:,’mé‘ﬁfb‘";.w o because of IS ypria. The interaction between
o srea achatiog sequence) o e e advantages the bait protein (X) and the prey et
the ey fusion protei. See Figure. P T i over the protein (Y) allows the DNA Binding -
‘The bait protein is the protein of interest (X), conventional Domain and Activating Domain of
eqpressed a5 2 the GALY st-2-hybrid the GAL4 gene to interact resulting B
yea yori in the transcription of the facZ
The e ssed a5 a I of assay. 3 P
mun:’m mm 252 library q’v reporter gene. = |
Yeast Transformaﬂon References ] Acknowledgements
1 Eulgeq;n; T el."a\. 20?0. The WRKY superfamily of 1 would like to thank Dr.
o h 5
Bait Transformation: s e Lo Zhixiang Chen his patience and

“The of cdc2 sensitive
was done according o the Cytotrap® protocal.

dsiae strain with the bait construct

+The transformed culture was then plated onto SDYGlucose (-Leucine) plates for 4-6 days at room temperature

o select for yeast canrying the pSos plasmid vector..

Prey Transformation:

transformation of the cdc25H yeast cels with the prey construct was done via the 2-Hybrid TRAFD®

“The
protocol for the maintenance of a plasmid,

+The yeast culture vias then plated onto SD/Glicose (- Leudine, - Uraci) eger and grown at room temperature.

+ After 48 hours, these plated were repiicated onto SD/Galactose (-Leucine,-Uracil) and grown at 37°C for 6

days in order to complete the [ibrary screen.

2 Z. Chen, unpublished data,

3Dong, J., C. Chen. and Z. Chen. 2003. Expression
profiles of the Arabidopsis WRKY gene
superfamily during plant defense response.
PMB. 51: 21-37

“ Agatep, R., R.D. Kirkpatrick, D.L. Parchalik, R.A.
Woods, and R.D. Gletz. 1998, Tr of

knowledge, Dr. Denghui Xing for
the help with the Yeast-2-Hybrid
Assays, and everyone in Dr.
Chen'’s Lab for their sincere
desire in helping me to learn the
ropes of the lab. I would also
like to thank Muthu

D‘WMﬁhﬂmE Pfym’ (MdsLDNd/PEG)
pratocol. Technical Tips Online
{(http://tto trends.com)

for
C inating this summer

research opportunity and
supplying the summer interns
with a plethora of candy.

FITT-Working with gooc
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l chemis rr/

Thomas S. Peat, Jon Christopher, Kevin Schmidt, Brian KeIIey,
Matt Stahl, Geoff Skillman, Stan Wlodek & Anthony Nicholls

Abstract

AFITT is a new molecular graphics
program developed by OpenEye Scientific
Software for protein crystallographers. It
runs on most operating systems, reads all
common data formats, easily connects to
databases and will generate good
chemical structures from a SMILES string.

Rapid docking into electron density is
provided by OpenEye's Shape technology.
To fit small molecules into density a new
procedure has been developed which uses
an MMFF force field potential and a
Gaussian shape component.

In addition, it will create
dictionaries for ligands and other small
molecules automatically.

Introduction

AFITT, a graphical tool for building
macromolecules, was developed by
OpenEye as a tool to help protein
crystallographers create molecules  with
good chemistry and to promote better
communication between chemists and
crystallographers. To achieve this we have
incorporated many functions that are found
in modem software packages for both
crystallographers and chemists. Python is
used as the interpreter so scripting macros
is straight-forward. Hooking AFITT to a
database or chemical registry system to
pull molecules into the program is a simple
procedure of modifying three lines of code
in a script available from OpenEye.

Figure 1: Snapshot of AFITT showing the
Ramachandran plot, 3D graphics, list and

modeling windows. ~ The residue being
modeled in the 3D window is highlighted in
the Ramachandran plot (red X) and is
printed in the control window. The
modeling window allows one to control the
contour level of the maps, prepending,
appending and replacing residues and
changing angles all with icons and mouse
clicks.

Both 3D and 2D windows are available and
all common file formats are correctly read
into the program (PDB, MTZ, SDF, MOL2,
SMILES, etc.). Because AFITT uses the
OEChem chemical library and OMEGA to
generate conformers, good chemistry is
ensured even when starting from a SMILES
string.

avs

Figure 2: This snapshot shows the
conformers generated from a SMILES
string that have been docked into Fo-Fc
density and refined using a combination of
the MMFF force field and a Gaussian shape
component. The input parameters are
shown in the modeling window (left).

When refinement of a ligand structure
inside a protein receptor is the primary
objective, rather than complete protein-
ligand structure refinement, we propose a
simplified  procedure  of  structure
optimization in a force field potential
perturbed by a Gaussian  shape
component:

V= Ve + MWanape
where } is a mixing term varied stepwise
by small increments between successive
optimizations (until either the maximum
shape overlap or a specified maximum
strain energy is achieved), Vi is the
Merck potential as described by Halgren?,
and Vi determines the Gaussian
molecular shape (Grant et al2).

Pron Lgnd NnConl OmegaRUS| Sian  RUS
KV Proese opicurea m w21 05
o8Kinase ounazoe 2 o 18 0%
Estogen receor e ® 05 e 04
Tonbn  phosphonae a0 13 679676 24908)
beadatanase elazcine |1 aTise) 419091
Tehsonynesiuoomine 1 ox  0s 0n
boiatanase imgerem ovaenl] 145 | 0% | 104 118
teiatanase [clsircimiblr | 6 | 0R | 116 0%
PO |adernecoueoice 40 | 17 1230329) 219086)

Table 1: Shape strain energies (in
keal/mol) and RMS deviations (in A) from
published X-ray structures of several
ligands in their protein receptors’. Five
Gaussians per atom were used to
represent each ligand atom. Values in
brackets were obtained with Coulomb
terms excluded from Vyyyer
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Once the molecule of interest has been
fitted to density, one can simply click a
menu item to output a refinement
dictionary in either REFMAC or XPLOR
format.  Constraints for the refinement
dictionaries are taken from the MMFF
parameters where possible. The
Ramachandran plot has incorporated the
new Richardson* parameters to give more
accurate protein structures.

Figure 3: This figure shows the dictionary
menu with options, the 3D, list and style
windows. Shown are nine conformers of a
single molecule in ‘Brady Bunch’ mode with
the energy and tanimoto values in the
spreadsheet below for each conformer.
Note the options available for the aromatic
model used for dictionary generation.

Many functions (eg. appending or
prepending residues to a protein chain)
have ‘hot keys’ which are user
configurable. ~ For  high  throughput
purposes, the whole procedure of pulling a
molecule from a database, generating
conformers, fitting those conformers to
density, refining and outputting a small
molecule dictionary for refinement can be
scripted using Python.

Conclusion

AFITT is a new tool for protein
crystallographers to easily build proteins
and their associated ligands into electron
density. It facilitates good chemistry and
outputs  refinement  dictionaries  to
streamline the refinement process. It has
many built-in tools for communication with
chemists (SMILES interpreter, 2D graphics
window, reads typical chemical formats,
etc.). The user can also create high quality
ribbon and surface  representations
(displaying properties such as electrostatics)
of proteins. A 3D 'Brady Bunch’ mode is
available for viewing many objects
simultaneously, such as a set of ligands for
a given protein. Conformers can be sorted
by energy, shape overlap, tanimoto, etc.
using the spreadsheet function. Maps are
generated ‘on the fly and secondary
structure templates are available for
building the protein molecule. Windows
are detachable, and a user can set up a
working environment and save it for later
sessions. All in all, it is a tool you should
try out!
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CONTENT ANALYSIS

BACKGROUND

The 21st century school library website, or virtual library, should have as broad an
impact as its physical counterpart, expanding and reinterpreting service,

meeting young users’ needs where they live, play, and work--on the Web. These
customized interfaces offer young people independence while they offer
opportunities for professional intervention. They allow librarians and their partner
educators to guide unlimited numbers of students anytime, any place. Through
their websites teacher-librarians can extend their three roles as defined in
Information Power (1998)—Ilearning and teaching, information access and delivery,
and program administration.

This poster describes the results of a mixed-method study examining the impact
of school library websites on teen information-seeking behavior.

METHODS

Selecting the Population
The study examines fully established sites and their impact on student use over time. High
school seniors were selected for their long-term interaction with the sites. The researcher sought
to examine exemplars of best practice by soliciting participation among high school sites selected
for the IASL/Concord Award and as School Library Journal’s Website of the Month.

Content Analysis
Using Anne Clyde’s 1999 content analysis of 50 libraries as a baseline, the researcher
conducted an updated analysis of 14 sites identified for study.

Web-based Survey of High School Seniors
An online survey of 1257 seniors in the 14 schools describes sections of the sites students
most value, level of student use, and the influence of the sites on research behaviors.
The instrument designed with QSurvey--a plug-in for the open source Zope package.

Focus Group Interviews

RESEARCH QUESTIONS

The disparity of school library website efforts, compounded by students’ growing
need for both online independence and intervention in the face of info-glut,
suggests critical research questions:

*Why, how, and when will high school students use school library websites?

* How is student behavior affected by customized online resources, service,
and guidance?

* What common content and design elements do effective sites share?

* How have they evolved since Anne Clyde’s 1999 content analysis?

* To what extent are these sites interfaces effective environments for: learning
and teaching, information access and delivery, and
program administration?

Research in this area should lead to the development of specific criteria for the
evaluation of school library sites and to the development of replicable models
for effective Web-based school library service and instruction.

The researcher conducted four discussions with seniors at Springfield Township High School
in Erdenheim, PA. Discussions were videotaped, transcribed, and coded using WEFT software.

WEB-BASED SURVEY of 1257 Seniors /

Describe the influence of the library Which pages on the site do you find most valuable?
website in supporting your high school
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CONCLUSIONS

Focus Groups—4 groups of seniors, mixed ability levels
Representative response: “Itd be dumb not to use it.”
Did not stop at satisficing, sought scholarly materials. (Google not enough

for academics research.) Believed interface helped them achieve better grades,

meet teacher expectations, prepare for college.
Appreciated databases, documentation advice, and pathfinders.

Students had issues with selection of databases, losing passwords, query formation.

Content Analysis

Landscape much changed since Clyde’s 1999 analysis.

Addition of online catalogs & databases, collaborative lessons, presentations, blogs,
interactive tools, media, pathfinders.
Sites more interactive in approach and are moving towards translation of full program.
Web-based Survey of Seniors of 14 Sites Identified as Best Practice
Striking differences in data across schools. Students in some schools clearly

value the websites. In others, the level of acceptance is generally

positive, but moderate.

Factor analysis revealed relationships between teacher recommendation

and student acceptance. Usefulness factor connected to documentation guides,
databases, online catalogs, and search tool options. Males scored significantly higher

than females on usefulness.

Bottom Line: Effective school library websites are hybrid experiences: most
effective when enhanced with face-to-face instruction and supported by

faculty endorsement and whole-school programs.
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— ==} w e * How do librarians promote site use and acceptance into school culture? —
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Abstract

Obesity and obesity-related diseases in the United States
disproportionately affect minorities and those living in urban
centers. We conducted formative research aimed at under-
standing the role small and large food stores play in a low-
income population's dietary behavior and other constraints to
maintain a healthy diet in Baltimore, MD. The formative research
involved in-depth interviews with storeowners and managers of large
and small stores (n=17), a survey in a sample of Balti resi-
dents (n=39), and an extensive food source survey in twelve randomly selected census
tracts. People living in lower income census tracts had limited access to nutritious foods.
Most small stores do not stock low fat products. In this setting, store environment can
greatly influence consumer’s choices and purchasing. For example, security devices can
prevent customers from moving inside the store and reading nutrition labels. We are
using these formative data to help us develop the Baltimore Healthy Stores program,
which will target both large and small stores in the city with the aim of increasing healthi-
er food options to inner city residents, and promoting them at the point of purchase. This
study is supported by the Center for Livable Future, Johns Hopkins University.

Introduction

e Obesity and obesity-related diseases in the United States disproportionately affect
minorities and those living in urban centers.

. Food stores can impact a community's ability to maintain an adequate and
nutritious diet through the quality, price, and variety of food offered.

. Minarities living in inner cities face additional constraints to maintaining a varied
diet, such as distance to supermarkets, inad y of public ion, and
lack of variety and fresh foods in smaller nearby neighborhood food stores
(Ashman et al, 1993).

Study Setting: Baltimore City

Baltimore City's poverty rate is 21%,
compared to 7% in the rest of Maryland
(Center for Poverty Solutions, 2002).

Of all Maryland households that receive
food stamps, 43% are located in
Baltimore.

Baltimore lost 15% of its supermarkets in
the past two years.

Local residents rely on corner and drug
stores for their groceries (Klein, 2002),
which tend to carry foods higher in sugar
and fat, and few fruits and vegetables
(Ashman 1993).

Paor access to nutritious food by
Baltimore's low-income population may
contribute to the high rate of chronic dis-
eases found in the city. 31% of adults in
Baltimore are obese (BMI>30) (Clark, et al
2001). Death rates from heart disease
increased 75% from 1990 to 1999
(BCHD, 1999).

Research Questions
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1. What are the sources of food available to Baltimore residents, and how do they
vary by area?

What is the organizational and environmental structure of corner stores?

In what ways can available food sources influence purchasing behavior of residents?
How do local residents make use of the food sources available to them?

How do local residents cope with limited access to nutritious foods?

How can the local food environment be improved?

PR

Methods

Results

Food Source Assessment

Food Source Assessment (n=164) in eleven
randomly selected census tracts in Baltimore City to
identify all food sources and determine availability of
selected healthy foods.

In-depth interviews (n=19) conducted with store
owners and managers of supermarkets and small
stores.

Consumer survey instrument (n=39) to assess
food purchasing patterns, use of local food sources,
food preparation, food security and perceptions of
healthy foods.

Corner stores and carry-outs predominate in lower income areas (Table 1).
We found a total of 164 food sources located in the 11 census tracts.
Full-service restaurants predominate in higher income census tracts.
Eight times more small or medium-sized food stores than supermarkets (Figure 1).
Eight times more carry-outs than supermarkets (Figure 1).

Food is more expensive in census tracts with less availability of healthy foods

(a gallon of milk is on average 18.6% more expensive) (Table 1).

re 1,
MOST COMMON FOOD SOURCES
IN 11 CENSUS TRACTS

“Total Number of food sources
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Consumer Survey
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Female=55%, Male=45%

African-Americans 72% , White 28%

18 % reported receiving ane of the following assistance: Food Stamps, WIC,
Commodity Food, Free/Reduced Price School Lunch

15% Food Insecure without hunger, 8% Food Insecure with Hunger (USDA Food
Security Scale)

Supermarkets were main location to buy food (Figure 2)

Whole and 2% milk preferred over low-fat milk. Regular soda preferred over diet
soda (Figure 3).

Fruits and vegetables are bought frequently (Figure 4).

Figure 2.
FOOD PURCHASING LOCATIONS
USED WITHIN LAST SIX MONTHS

Physical layout of corner stores
. Customers separated from cashier and food by a
Plexiglass wall or door.
. Money and purchases exchanged through a rotating
window.
. Customers buzzed inside if they wish to purchase
larger items.

“We lose some business because customers can't come in to look and touch the
food, but safety, safety.” (Corner store manager)

Decision-making criteria for stocking and ordering
. Demand for product (main criteria)
o Store's physical structure (ex. capacity for refrigeration)
o Characteristics of the products (ex. perishable, price)
. Suppliers' procedures (ex. accept unsold products back)

“We don't buy what customers never buy, only buy popular product, otherwise
sits there, gets bad, we don't want product to sit there, if not sell, try to aveid
stock doesn't move.”(Corner Store manager)

Main stocking and ordering methods
. Arrangements for regular delivery from suppliers
. Regular, direct purchases at wholesalers
. Purchases at major supermarket chains

Stocking and Promotion of healthier food
Low stock of healthy foods
o Lack of demand for these products (main reason)
. Inability to return unsold items
. More expensive
Little promotion of healthier foods
. Store setup (difficult to communicate)
. Lack of interest on the part of the customers.

“When I sold fruits, I was selling doughnuts at the same time. But if they had
the same price, the customers always bought doughnuts, not fruits, not even
bananas. When I asked them to try those foods, they didn't listen to me...”
(Corner store manager)

Corner store and the community
e Security as number one problem for stores
. Friendships with some of their neighbors.
. Pictures of neighborhood children and community recognition cer-
tificates pasted in store windows.
. Efforts to help customers by supplying special items or carrying
supplies to the home of elderly, and ill.

“Some customers are very nice. They are really close. Like friend...They're nice,
friendly, smiling. Tell us their problem. They stop by every day. We see each
other. We've been here twenty years. They were babies and we see them
growing up."(Corner store manager)
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Successful Food-store Intervention:
a Storeowner's perspective

« Changes in consumer behavior (consumer's interest in their own health).

I always think that people here don't care about their health.
That's why they become obese...” (Corner store manager)

« Combat crime and drug-related problems

« Media and TV commercials are a bad influence on customer's dietary habits.
« Work with food industry to decrease amount of sugar and fat.

« Improve profitability

I think you need to be financially sufficient to survive the negative profits, which may

happen at the beginning. But, anyway, I don't think any health food promotion will

work in this neighborhoed unless you give things out for free.” (Corner store manager)

Limitations

« Small sample size of census tracts, customers
« No interviews with large supermarket managers

Conclusions

Small corner stores are an important venue for nutri-
tion interventions targeted at low-income areas of
Baltimore.

Small corner stores unlikely to close their doors to
move to wealthier locations.

Working with small as well as large stores has the
potential to reach more people, and may be more
sustainable in the long run.

Intervention needs to combine changes in store envi-
ronment concomitant with nutrition education for con-
sumers.

This information is being used to develop the
Baltimore Health Stores program, which will target
large and small stores in the city.

Figure 3.
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Evaluation of MUPUS data and the inverse
heat conduction problem

A. Hagermann & T. Spohn
Institut fiir Planetologie
WWU Minster

Abstract
Among the experiments selected for the Rosetta Lander of the ESA mission to comet P/Wirtanen is the
MUPUS package. One of the tasks of this package is a heat flow measurement at the surface of the
nucleus of P/Wirlar is done by ining thenmal of the malerial (e.g.
thermal conductivity, thermal diffusivity) and measuring the temperature profile below the surface by
a penetrator. A distortion of the subsurface temperature field due to the measurement technique
itself is inevitable. Both the shade of the lander and the thermal properties of the penetrator (which are
different from those of the nucleus material) result in a significant perturbation of the subsurface
temperature field. The first of these problems can be solved by using a deployment device which allows.
1o position the peterator at some distance ffom the lander. The petirbation of the lempetatue figd can
iuced by €olving the inveree heat conduction problem (IHCP). A method applicable for thie transient
e presented. Using this method one can predict the temperature field in the
surroundings of the penetrator and thereby obtain an undisturbed temperature profile for the subsurface
material.

Deployment of Penetrator

Model calculations reveal that the measurement of the subsurface temperature profile should be made
not directly below the lander, but at a
distance of approximately half the lander
smstal away in order to obtain a
rature profile undisturbed by the lander
nseli These results are obtained using a
two-dimensional,  cylin ncal symmetric

model. The Penetrator (PEN) is modelled as
a hollow tube of titanium (current design:
fibre compound) and the surrounding nucleus
material is assumed to be porous ice with
hertz-factors ranging from 0.01 to 0.1 with a
porosity w of 0.5 and a pore radius of 0.5mm.
The contribution of water vapour to the heat
transport is included in the effective thermal
conductivity of the ambient material (Steiner
etal., 1990), which resulls ln an increase of
the effective with

Fig 1 Skelch of madol geometry

The albedo of the nucleus surface is assumed to be
0.1 with free sublimation at the suiface at a solar
distance of 1 AU.

As can be seen from figures 3 & 4, the temperature
profile undermeath the lander differs significatly from
that of the surrounding half space. This is due to the
fact that the diurnal heat wave cannot propagate
below the lander. The effect is amplified if the lander
has legs and does not prevent free sublimation of the.
surface ice (fig. 4).

Pl T I B A I
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g2 Themmal conductuiy o porous ice
Thsse calculations demonstrate the need for
device which is sketched in fig
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As the thermal properties of the penetrator differ from
those of the surrounding material, the temperature field
is dis isotherms are bent. This effect is

jcted in fig. 5. If the thermal conductivity of the PEN
is significantly higher than that of the surrounding
material the temperature gradient is smoothed

i To obtain an i field
the effect of the penetrator has to be reduced
mathematically.

whoro < K, Is uncrical or e

Fig- 5 Landi ith PEN arv deplyrint daviee l—

The inverse problem
Mathematical method
An undisturbed temperature profile can be obtained by calculating the ambient temperature field of the
penelrator. This lask involves solving Lhe transienl inverse heal conduction problem (IHCP) for the giver
geomelry ssllma(s the temperature distribution within the model volume from temperature histories
discrete points (the sensors) and at discrete times. Fur slmplluly the penetrator is modelled
asa sohd OYmder e . The heat conduction equation can
be reformulated using dimensionless quantities p.5.cx, tand © o radlus depth, thermal diffusivity, time
and temperature respectively. The solution of the inverse problem then takes the form
where 6% represents the k-th derivative ul hempera(ure response 6 at
the i-th Sensor with s d pointed out by Kurpisz.
(1991). The - Vectors are found by recurslvely solving an equation set
including differential operator, known boundary conditions and sensor
cations.

i) = £ L6800

Re e HOP is an ill-posed problem small errors in the measurements result in large deviations of the
solution. Special methods
have to be used to calculate
time derivatives. Derivatives
show poorer convergence
with higher order, therefore
the series is truncated at
k=2. In the caloulations
presented  ermors _ were
ast ed to Gauss
distributed  with ~ standard
deviation 0.01.
Figure 7 shows that the
effect  of errors on
the  measurements
increases with depth
(cf. fig. 10 for sensor
locations)  because
the surface
ignal is
damped with depth.

Surface Temperature

qiven, small dote incicata the “massuract valles incudng errors, dashed It

Results

Stable solutions can be obtained even for high contrasts in thermal diffusivity between PEN and
surrounding volume (Here: a=10., a,=0.5). The
far temperature field can be estlmaled Well and an

= Termperoturs Profis p= 05 ey
T Desired solution
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The inversion algorithm is applicable to cases where
the material enetrator consists of
layors of difforent thermal diffusivities (fig. 10).

Zoso-  Fig.10  Direc soluon and inverlad tempratre profies
om0 14211 ¢ yrd moce ot i sare
oz co fonperatur signal 2 above, but s 1mo a1 =90,
Dachat s o o PEN (am10). dotied
079=  inas indicata fayer boundaries. Small squares Wi PEN
(upperof) show sensor locaions.

Conclu5|ons

)ds have been found for removing the influence of both the lander and
ms penetrator itself on subsurface temperature measurements. The inversion
of the measurements delivers stable results even in the presence of errors. It
can be shown that the inversion algorithm can also handle a layered
subsurface structure of the nucleus material.
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OVERVIEW |

GT-ONTOLOGY., the first cmclogy for immun
the IMGT Scientific chart prov

the nomenclature of the mmurmglobuhn {IGJ
haupmr (TR} genes of human and other vertebrates.

Why an cmology for immunogenetics? Why a
scientific chart?

On which concept and rules is based the 1G and
TR gene and allele nomenclature?
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in the IMGT Scientific chart fex: IGLV2-11%01).

Genomic repertoire of the hum
IG and TR genes
IMGT Soenstic chan

Womendastirs | pumbedng

Saquance dsengson

IG: 339-354 genes
Locus and
chromasomal [y Humber of
Jocalization -

IGH a1 14932.33[123.129) 170-176
WKu2pn2 | 7

1GL 2 22g112 [73.74

TR: 225-234 genes
Locus and
shromoesomal
localkeation

Number of
penes

TRA = 14g11.2 16

TRE a Tg™ 8285
[TRG at Tp14
[TRD w 14q10.2

There are alse

Standardired nomenclature, numbering and sequence description based
on the IMGT Seicntific chart rules have alkowed to quantify and fully
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