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A computing infrastructure has been designed (Sesame), following the

client/server paradigm, to assist in managing and linking individual steps in a

biomolecular NMR project and to allow remote collaborations and/or expert

help at various stages. The Sesame software package consists of a

framework, which supports secure interactions among the three tiers of the

system (the client, server, and database tiers), and application modules, which

carry out specific tasks. The framework utilizes commercial software packages

and industry standards; the database tier employs a commercial database

management system. Each Sesame application module consists of a simple

user interface in the client tier, one or more application packages in the server

tier, and relevant defined objects represented in the centralized database. For

security, access to stored data is controlled by privileges.

IntroductionIntroduction
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Sesame can be expanded to support all phases of
high-throughput structure - function studies

Sesame can be expanded to support all phases of
high-throughput structure - function studies

Task
target selection

cloning

expression plasmid management

protein expression, purification
preparation of NMR sample, conditions

request for and scheduling of data collection time

data collection protocol
data sets acquired and processed

extraction of peak heights and couplings

assignments of peaks
analysis of secondary structure, hydrogen exchange

constraint and structure determination, refinement

solution structures and their validation
functional investigations

results to data banks

Sesame module

Ouroborus
Lamp

Jar

Sand
Camel
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3 - tier Sesame architecture3 - tier Sesame architecture

 CORBA
Name Server

 Client

ORB

Tier 1

 AlibabaDB

JDBC

 Alibaba
ORB

 Alibaba
Dispenser

ORB

Tier 2

Sesame
DB

 Alibaba
DBadmin

JDBC

Tier 3

User

CORBA common object request broker architecture
ORB object request broker
JDBC provides the capability to access databases from Java
DB database
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Labs in SesameLabs in Sesame

Lab members share common resources, while the data attributed
to a given lab is visible to all lab members and only to them. Lab data
cannot be made visible to the world. Data ownership supercedes the lab for
critical operations, such as update or delete. Every user can form a lab
(becoming a lab-master); however, the virtual labs are usually the same as
the physical labs. A user can join a lab only if he is invited by the lab-
master. An invitation can be accepted, in which case the invited user
becomes a member of a lab, or it can be refused. Lab members can resign
from a lab at any time. In addition, the lab-master can remove any of the
members at his discretion. The lab-master also maintains the lab resources.
Non-lab members cannot get access to a particular lab’s data. The users
even don’t have knowledge about the existence of other labs in the system.

 The lab related Sesame application modules are:

• Ouroborus, designed to manage expression plasmids made for producing
proteins

• Lamp, describes expression and purification of proteins and organizes
storage

• Jar, designed to manage NMR samples
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Lab data objectsLab data objects

Sesame
users

Lab lab
master lab

members

lab resources
• plasmid
• host
• restriction site
• tag
• cleavage
• protocol tree
• recipes
• lock solvent
• room
• freezer

World
    Lab

application
module specific

data object

X

X
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NMR sample
• unique id
• parent id
• protein id
• protein name
• sample type
• components
     • name
     • concentration
     • isotopic labeling
• conditions
     • pH
     • temperature
     • ionic strength
     • pressure
     • lock solvent
     • details
• storage location

protein
• unique id
• expression plasmid id
• protein name
• original source
• protocol
• gel scan
• chromatography
• storage location

expression plasmid
• unique id
• parent id
• protein name
• variant
• host
• plasmid name
• plasmid source
• amino acid sequence
• genetic sequence
• construct
• construct figure
• storage location

Ouroborus, Lamp and Jar data objectsOuroborus, Lamp and Jar data objects
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Lab methodsLab methods

lab member

log in
or

register

view lab
resources

change
password

update user
profile

lab
membership

change

lab master

create lab

invite user
into lab

remove user
from lab

create lab
resource

update lab
resourcesubmit

variant

query by:
• owner
• content
• location
• id number

update delete

view

submit
new

connect
to prev.
module

peek
into next
module
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To properly service a diverse national user base, an
instrumentation facility must have the capability to efficiently obtain
requests from users for access to its instrumentation. Additionally, there is
a need for obtaining information from users in turn for the purpose of
generating activity reports to its granting agency. Finally, there is the need
for a method of tracking instrument usage in order to maximize the efficient
use of limited resources as well as gauging the equitability of allocated time
throughout the user base.

The Sand application module is a facility time request system that provides
multiple levels of access and functionality to users, principal investigators
and site administrators while providing complete security of data
throughout.

Sites in SesameSites in Sesame
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Sand data objectsSand data objects

time requests
• status
• project data
• abstract
• keywords
• sample description
• experiment description
• help needed
• time requested

investigators

experiments
(Camel)

Sesame
users

instruments
• spectrometers
• probes
• status
• fee

general
info

SA

PIs

axis
codes

staff
funds

PI
sites

permits
people

NMRFAM USER

site 
administrator
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Sand methodsSand methods

user

log in
or

register

sign for PI

PISA

sign for SA

update
user data

people:
add

remove
permits

sites:
remove
invite
accept
refuse

funds:
add

remove
update

spectrometers,
probes, fees:

add
remove
update

PIs:
remove
invite
accept
refuse

staff:
add

remove

manage site
specific data

(info, axis
codes)

create new
time

request

verify

filtered query by:
• site, PI, owner
• keyword
• status

update

view

submit

cancel

delete

accept
(SA)

site 
administrator

principal 
investigator
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Collaborative groups in SesameCollaborative groups in Sesame

There are three privilege levels in the system: user, group and world.
The privilege level controls access to information on the application modules in
the system. Files marked by user privilege flags are visible to the owner, but
invisible to other users who have no indication that the information is present.
Users who have access to particular information (either by virtue of being a
group member or world member) can upload it and become the owner of the
copy. This copy can be stored by the user as is or modified prior to being
stored. An owner can relax the current restriction on a data set, by setting the
group or public flag. If a data set is public, it is downloadable by anyone,
including a newly-registered user. The group flag helps to share data among
virtual (e.g., far-flung collaborators on projects) or geographical (e.g., facility,
department) groups. Every user can form a group, but can join one only if the
owner of the group invites him. An invitation can be accepted, in which case the
invited user becomes a member of a group, or it can be refused. Group
members can resign from a group at any time. Also the owner of a group can
remove any of the members. This way, the data sharing can be fully controlled
at any level.

The Camel application module provides a solution to the problem of storing,
recovering, and disseminating parameters used in NMR data acquisitions.
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Camel data objectsCamel data objects

group
master group

members

World
Group

suite

u
ser

g
ro

u
p

p
u

b
lic

Sesame
users

X

X

X

experiment
• unique id
• keywords
• info
• privilege
• sample id
• spectrometer
• files
    • acqu
    • procpar
    • pulse program
    • shape
    • gradient
    • lists
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Camel methodsCamel methods

group member

log in
or

register

change
password

update
user profile

group
membership

change

group master

create group invite user
into group

remove user
from group

download
suite

query by:
• owner
• group
• keyword
• spectrometer
• pulse prog.

update view

submit suite

submit
experiment

download
experiment

 register
spectrometer
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ScreenshotsScreenshots

Ouroborus
Lamp

Jar
Sand

Camel
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http://kamba.nmrfam.wisc.edu/Sesame/ourob_screenshots.pdf
http://kamba.nmrfam.wisc.edu/Sesame/lamp_screenshots.pdf
http://kamba.nmrfam.wisc.edu/Sesame/jar_screenshots.pdf
http://kamba.nmrfam.wisc.edu/Sesame/sand_screenshots.pdf
http://kamba.nmrfam.wisc.edu/Sesame/camel_screenshots.pdf

