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What Does "Quality Control” Mean?

Understanding data
— Norms, trends, and outliers

Disallowing bad data

Agreeing on workflows and standards
Sharing data appropriately
Communicating confidence
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Pain Points ‘

* Knowing what to monitor

» Knowing how frequently to monitor

» Making sense of variability

+ When to ignore and when to intervene
 Lack of automation

* Remembering to review results
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What Can a Tool Do to Help? ‘

- Automate data flow and analysis

» Capture context and metadata

 Provide errors and warnings at time of import
+ Provide proactive notifications
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Validating Data at Import

Required

Range

— Min, max numeric values
Reqgular expressions

» Lookup values
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Programmatic QC — Trigger Scripts ‘

« Written in JavaScript

« Run as rows are inserted/updated/deleted

« Works for APl or Ul access for most data types
» Provide warnings and errors

» Row or field level feedback
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Programmatic QC — Transform Scripts

Specifically for assay data
Operates on full file

Warnings or errors

Can validate and/or transform data
Shell out to external scripts
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QC Status — Capturing in LabKey Server ‘

- Datasets (part of study module)
— Built-in QCState column
— Study defines allowable values
— All data is public, but easily filtered
 Flag column (part of experiment/assay module)
— Free-form text
— Available on runs, materials, data files, etc
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Out of Range Indicators ‘

« Extra data column with "OOR" suffix
« Typically text (<", “<<", “>" etc)
» Supplements “real” data column

* Flags value as being outside limits of detection,
limits of quantitation, etc
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Out of Range - Screenshots

GRID VIEWS REPORTS CHARTS

Available Fields

Columns L =

[7] Std Dev In Range

COPY TO STUDY  IMPORT DATA

Selected Fields
ExclusionToggle

Filt

et [] Obs Conc String Analyte

Sort [7] Obs Conc BioPlex 5PL Well Role
("] Obs Conc OOR Indicator Type
[7] Obs Conc Number Well
[1 Obs Conc In Range Description
[¥] Exp Conc Flagged As Excluded
[7] (Obs/Exp)*100 BioPlex 5PL Specimen ID
[¥] Conc In Range Participant ID
[7] Conc In Range OOR Indicator Visit ID
[71 Conc In Range Number El

|| Show Hidden Fields Fl-Bkgd
VIEW GRID | | SAVE
Analyte Well Role  Type Well Description Flagged Specimen Participant Visit FI FI-Bkgd Std  Obs Exp  (Obs/Exp)*100 Conc
As ID 1D ID Dev Conc Conc BioPlex5PL In
Excluded BioPlex Range
5PL
@ ENVI Background B G12 no 17.0 17.0 2.83
@ ENV1  Background B H12 no 13.0 13.0 2.83
Standard,
10/7/2016 @ ENV gg}gr“"""" $1 G1 Standardl no 32724.0 32709.0  4.24 >>13.91 500.00 10
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Missing Value Indicators ‘

 Similar to Out of Range

» Setting in designer on administrator-defined
types

* Modeled on SAS
» Discrete list of allowable indicators at folder level
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Data Sandboxing ‘

Allows private area for “raw” data
Copy/move to shared location after performing QC
Copy to study (assays)

— Link individual data rows with a study dataset
— Can copy to multiple studies

Linked schemas
— Allow custom SQL query to expose subset of data

— Live view over source data, which may have different
permissions
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L uminex
A

* First built-in "deep dive” into QC analytics
- Plate-based assay (96-well)
« Multiplexed

— 5-40 analytes per run

* Dilution assay

— Titrated controls
— Curve fits, EC50s, etc
— Unknowns calculated against controls
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Lum

nex — Guide Sets

.

° G Ul d es et S Croat Gukde S
Guide SetID:  TBD Created: TBD Guide Set Type
Control Name: Standard1 I : IgA
L SOV » Run-based Value-based

Conjugate:  Biotin

— Establish the normal | =

All Runs
List of all of the runs from the "Luminex Assay 200" assay that contain Standard1 ENV2 IgA Biotin. Note that runs that are already members of a different guide set

range for a metric

will not be displayed.

Experiment  Acquisition EC50 EC50 High
Assay Id Network Folder Notebook No. Assay Type Performer Date 4pL 5pL AUC MFI
. + 10-13A12-IgA-Biotin.xls LKTN Luminex 10 Experimental Cory Nathe  2011-07-15 216 2.17 78022.83 32667.00
—_— D efl n ed at a n a n a | te + 09-16A32-IgA-Biotin.xls LKTN  Luminex 09 Experimental CoryNathe  2011-07-14 283 258 72980.41 32209.50
+ 08-12A12-IgA-Biotin.xls LKTN Luminex 08 Experimental Cory Nathe  2011-06-25 3.41 3.25 68657.13 31589.50
. + 07-12A81-IgA-Biotin.xls LKTN Luminex 07 Experimental Cory Nathe  2011-06-25 3.64 3.54 70062.77 32714.75
| eve | W |th d ate r a n e + 06-15A12-IgA-Biotin.xls LKTN Luminex 06 Experimental Cory Nathe  2011-06-24 3.82 3.71 68948.54 32584.00
) + 05-36A31-IgA-Biotin.xls LKTN Luminex 05 Experimental Cory Nathe  2011-06-23 3.88 421 66230.36 31611.00
+ 04-17A32-1gA-Biotin.xls LKTN Luminex 04 Experimental Cory Nathe  2011-06-23 3.97 3.87 66389.88 31731.50
— Calculate range or Runs Asined o T Gude S
List of all of the runs included in the guide set calculations for the selected guide set.
. _ Experiment  Acquisition EC50 EC50 High
| p r_t fr exte rn a | Assay Id Network  Folder Notebook No. Assay Type Bioerformer Date 4PL 5PL AUC MFI
Comment:

source
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Luminex — Levey-Jennings Plots

a

Visualize metric performance over time

Based on mean and +/- 1, 2, 3 standard deviation
|dentify outliers

Generated on a per-guideset basis

AAAAAAAAAAAAAAA
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Luminex — Levey-Jenn

ngs Plots

Choose Graph Parameters ENV2 - IgA Biotin "
Antigens: Current Guide Set: Created: 2015-06-09 Type: Value-based EDIT | NEW |
EE\'}: ALL RELATED GUIDE SETS ~ Comment: Guide set for Lot 815 DETAILS |
[ENV2 |
szi Y-Axis Scale: [jnear v Start Date: [ End Date: [@ Network: [ANY] v
ENV5 EC50-4PL | EC50-5PL Rumi | AUC | High MFI

Standard1 EC50 - 4PL for ENV2 - IgA Biotin
a6 = Lot 437
4 4: b e m |ot815
O I s e o o =
4_|
3.8_] ® * -
Isotype: 3.6
a 34
IgA < a2
Conjugate: 2 3
— O 28]
Biotin w 26 |
APPLY | e
-2 ?
10
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Lum

nex — Exclusions

- Mark data as invalid
« Well or analyte level

GRID VIEWS REPORTS
e Analyte Well Role
@ ENV1  Backgroun
@ ENV1  Backgroun

Standard,
QC Control
@ ENV1 Other
Control
Standard,
QC Control
@ ENVT e
Control

CHARTS EXPORT PRINT PAGING COPY TO STUDY  IMPORT DATA
Type Well Description Flagged Specimen Participant Visit Fl FI-Bkgd
As ID 1D ID
Excluded
dB G12 no 17.0 17.C
dB H12 no 13.0 13.(
' §1 G1 Standard1l no 32724.0 32709.(
' 81 H1 Standard1l no 32718.0 32703.(

Exclude Replicate G Analysis

File Name: 01-11A12-IgA-Biotin.xls
Sample: Standard1
Type: S2 Wells: G2, H2

Analytes excluded for a titration or at the assay level will not be re-
included by changes in replicate group exclusions

© Exclude all analytes Exclude selected analytes
Select the checkbox next to the analytes to be excluded
Available Analytes

7 ENV1

7 ENV2

7 ENV3

7 ENV4

7 ENV5

/| Blank

Comment:

With this exclusion, your titration curve will be out-of-date and
will be re-calculated.

SAVE CANCEL

Lan)
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Panorama ‘

 Targeted mass spectrometry (SRM, MRM, PRM)
 Specific folder type for QC analysis

* Inspired by Statistical Process Control (SProCoP)
— Bereman et al

* Implemented in collaboration with MacCoss lab
(UW) and Panorama Partners
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Panorama — Guide Sets

» Simplitied to only specity date range
» Create directly on plots

ATEEQLK g

0.42 _

0.4_|
0.38_|
0.36_|
0.34_|
0.32_|

0.3
0.28_|
0.26 _|
0.24_|
0.22_|

0.2_]
0.18_

# Instrumentation Change
# Reagent Change
8 Technician Change
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Panorama - Metrics

« Growing list of values to monitor
* Customizable in the future

Levey-Jennings QC Plots

Chart Type: |Retention Time || | pateRange: Alldates v
Y-Axis Scale: | L Ful W!rhh atBase (FWB) | [7] show All Fragments in Single Plot
Full Width at Half Maximum (FWHM)
Light/Heavy Ratio
ATEEQLK Mass Accuracy g
Peak Area
RetentionTime .
» . Transition/Precursor Area Ratio * . rometaton chonse
17 Transition/Precursor Areas # Reagent Change
16.5 # Technician Change
16
15.5
15
14.5
14
13.5

2y, 2oy, 2y, 20, o, 2, 6, 2, 0, 2. 26, % 2, 6. 2, 6, % ‘6 % 6, % %,
Gy Oy O Oy O G Oy Gy Oy Oy Oy O Oy O O G Oy Gy Oy K
G{o 8. &7 :5’.; &7 :5'7 8. fi, 8. G'\‘, :9.’9 8. :5’.{., x ‘?‘g d‘? :5'(.,) d‘? 2, 8, G'\?? :5'.(.,)
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Panorama — Pareto Plots

a

* |dentify most commonly problematic metrics

Guide Set 1 L

Pareto Plot for 'Training Start: 2013/08/14 00:44:46 - Reference End: 2013/08/21 07:56:12'
/ |80
/ Lo ©
3

=

/ Lo g
3

L S0 }

]

40 =
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Panorama — AutoQC

Automate workflow

Monitors for newly acquired QC data files
Analyze using Skyline

Import into QC folder
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Panorama — Dasnpoards

« Shows status for multiple instruments at once
» Indicates if AutoQC is running

QC Summary ~

AutoQC &  Orbitrap Fusion AutoQC @
38 sample files

7 precursors

AutoQC®  NewPan
47 sample files
7 precursors

G2-S QTof
43 sample files
7 precursors

I 2013/08/27 14:45:49 - 5/56 outliers
I 2013/08/27 03:19:45 - 5/56 outliers
I 2013/08/26 04:27:53 - 5/56 outliers

Q Exactive
47 sample files
7 precursors

I 2013/08/27 14:45:49 - 3/56 outliers
I 2013/08/27 03:19:45 - 5/56 outliers
I 2013/08/26 04:27:53 - 6/56 outliers
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AutoQC @

[ 2013/08/27 14:45:49 - 23/56 outliers
I 2013/08/27 03:19:45 - 16/56 outliers
I 2013/08/26 04:27:53 - 21/56 outliers

Repro

42 sample files

43 precursors

[ 2016/05/26 11:56:44 - no outliers
[ 2016/04/14 10:49:00 - no outliers
[12016/04/14 10:42:00 - no outliers

AutoQC O

[2013/08/27 14:45:49 - no outliers
[2013/08/27 03:19:45 - no outliers
[2013/08/26 04:27:53 - no outliers



Panorama — Future Plans

* More plots
— CUSUM, mR

* More metrics
« Proactive alerts via email, etc
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LabKey User Conference 2016 Workshop

Questions and
DISCUSSION
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