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IDRI Background

 Qutline:

— IDRI, LabKey and IDRI LabKey
- Why a LIMS?

— The power of relational databases
— Custom views in R and SQL
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IDRI Background

« Seattle-based not-for-profit

* R+D of products to prevent, detect and
treat infectious diseases of poverty.

 IDRI integrates capabilities to bring
scientific innovation from the lab to the
people who need it most.




IDRI Research Programs

Antigen/Drug Discovery
Preclinical Biology

Clinical Development

Process Development

Adjuvant and Delivery Systems
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o e

A / Sample Sets
‘f\O
~y/ Compounds N

/

Compounds

Raw Materials \

Formulations Assays }

Concentrations

_ _ Analysis

2@“‘ Rewes
1|

[ParticleSize} [ Visual } [ HPLC }
|




LabKey: Tracking/Analysis

* Individual Tracking and Analysis
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What’s the Goal?

* Ask and Answer questions about...
— An individual.
— A class or group of individuals.
— The database.

V00004

Infectious D e Research Institute



Questions About Individuals

* What properties does an individual have?
* Individual behavior over time?

* Individual history?
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. IDRI LabKey Server
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Formulation QF055

FORMULATIONS HOME PAGE EDIT QFOSS FORMULATIONS SAMPLE SET *
Information

Dateih Mon Nov 30 00:00:00 PST 2009
Manufacture

Type Emulsion

Lot Size 100

Notebook Page 7961

Comments
mo)

Raw Materials
Particle Size Stability
s v

REFRESH

M| .. DM

Stability Charts

PS QFO055 aps
§ A
g
e 24
<
]
3 -
o=y 1
DM 1wk 2wk 1mo 3mo 6mo
Moar: Mo Moar: Meoarn: Mo Moar:
NA w w 96,657 ™33 wesT
TimePoint
20111010 16:13

OLD SAMPLE VIEW

IRM-0027, IRM-0097, IRM-0107, IRM-0110, IRM-0109, IRM-0108

92
92
92
92

Displahg 1- botd

Test! M Test2 O Test3

9mo 12mo 24mo 36mo
Moars Moar: Moo Mox
woee7 5,333 NA NA

Terminated: Visual fail @ 25C (9 mo); Visual & PS fail @ 37C (3 mo), 60C (1

Concentrations
concentrations
Compound Name Lot Name Concentration Unit Material
Dame:
QFOSS 25.0 mM IRM-010%
QF0OSS 25.0 mM IRM-0110
QFO0SS 1.8 %w/vol IRM-0107
IRM-0027 QF0OSS 1.9 %w/vol IRM-0027
IRM-0097 QFOSS 10.0 %6w/vol IRM-0097
IRM-0107 QF0SS 1.8 %wivol IRM-0107
IRM-0108 QFOSS 0.09 %w/vol IRM-0108
IRM-010%9 QFOSS 25.0 mM IRM-010%
IRM-0110 QFOSS 25.0 mM IRM-0110
QFOSS 1.9 %w/vol IRM-0027
QF0OSS 0.09 %wfvol IRM-0108
QF0SS 10.0 %6wivol IRM-0097
PS QF055 nano
8
H
> 8-
E 4
]
24
@ y T T T T T T T T 1
oM 1wk 2wk 1mo 3mo 6mo 9mo 12mo 24mo 36mo
Moo Mear  Meawx  Mesr M Mewr  Meax  Maan  Mean
P NA NA NA NA NA NA NA NA NA
TimePoint
20111019 16:13
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Particle Size Data

* Dynamic light scattering
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Particle Size Data

» Larger particles tend to aggregate

0900

Infectious Disease Research Institute



View Development

PS QF325aps

B Test! B TestZ2 O Test3

150 200

Z-Avg (nm)
100
|

50

0
I

DM

1wk 2wk 1 mo 3 mo B mo 9 mo 12ma 24 mo
Mean: Mean: Mean: Mean: Mean: Mean: Mean: Mean: Mean:

a0 90,333  B7 BET G4 MA MA MA MA MA
TimePaint

 One temperature
* Qualitative error

» Finitely scalable (view gets cluttered over time)
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View Development

Particle Size Assay: QF325 (aps)
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The True Power of LabKey

* Population Level Analysis

— Relational Structure facilitates analysis of
large datasets.

— Data mining for generating and testing
predictive models.
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Percent Failed

Visual Assay:

Views

Percent Failure by Storage Time and Temperature
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Particle Size Assay:
Percent Failure of Emulsion formulations (aps)
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White-boarding

|dentify goal
Locate needed starting data

Map out transformations
— SQL vs. R, or both?

Consider UX

Now start writing code.



Method: SQL

Quinten Dowling Admin - | Help | My Account | Sign out &
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ANAGE ASSAY DESIGN

WBATCHES»  VEEW RUNS

PRINT PAGESIZE™  COPYTOSTUDY

Extraction  Test Measuring
Number Mumber Temperature

1 125
2 125
3 125
1 225
2 225
3 z 25
1 325
2 325
a3 325
1 125
a 125

125

view REsULTS

swroRT D

z-hue

1467.0
9666
1361.0
892.3
2299.0
2771.0
275.2
873.4
14640
286.1

2777

270.4

VEEW COPY-TO STUDY HISTORY

-1 Use SQL to generate a
view that contains data

Pdl Mesn Cumulants Measurement Date and Time Storage Record Sample Analysis Run  Run Run
Count Temperature Name Tool IDRL  2- Error
Rate Batch A
(keps) Mumber Mean
0958 340 0.0080 Tus, 0er 13, 2009 ot 09759:34 AM 55 [om1 e 1003 1145
Y ey s e needed to reach goal
L0 842 0.0104 Tue, Oct 13, 2005 at 10:05:50 AM 5 30M3 neno | 1003 1145
0,757 560.4 £.00719 Tus, et 13, 2009 s 4oM1 nono | 1003 1148 . . .
1.0 377.0 0.00864 Tue, Oct 13, 2009 at 5C SDM2 nane 100% 114e
e IN this case a araphic
0,738 2959 0.0128 Tue, Dot 13, 2009 at 10:48:05 AM 5T FOM1  nano 100% 114e 0
07232771 0012 Tue, et 13, 2009 ot 10:50:32 AM 5 BOM2 neno | 1003 1148
0,978 285.4  0.0171 Tus, Der 13, 2009 ot 10132153 AM 55 soM3 neno | 1003 1145
0.415 269.6 ——
xR | C' | © idrilabkey.com jquery/Formulations/executeQuery. viewrschem ahame=assayRquery queryiame =SizeFal w A
e —— i ~

. IDRI Labkey Senver

SizeFail
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Method: R

Grouping
Metadata Individual Metadata
el R Group
Use R to find individuals in group RGSUlt

R View SQL View

Filter View, pass group data
to R for processing/display
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Group Analysis
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LabKey: Database Statistics
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Challenges

* Well defined relationships
— A good model is priceless

* Know your data; be creative!

— Carefully framed questions reveal powerful
Insight into your data
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Conclusions

* LabKey at IDRI allows easy tracking of
14,000 “Samples.”

 Also allows data mining to answer relevant
guestions about sample population
behavior
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