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What is Statistical Process Control (SPC)?

A powerful collection of tools used in achieving process stability and improving
capability through the identification and reduction of assignable causes of
variation

Walter Shewhart A Special cause vs. chance cause variation
A 1stimplemented in Japan post WWII

A RevivedinUSAby the automotive i nt

(1891 1967) A Sales, marketing, finance, clinical diagnostics

No definition of quality-SPC descri bes fAqualityo as i
variance



LC MS/MS is a Process

A process is everything required to turn an input(s) into the desired output
uncontrollable
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= Voltage onset, etc

ID Metrics (from a standard)
- Total number of PSMs
- Total number of peptide IDs

‘ - Total number of protein IDs

LC Inputs

* column length
= column diameter
* Flow rate, etc

controllable

Peptide ID-free metrics
MS Inputs - Retention time

= Calibration
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- Peptide abundance
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Shewhart Control Charts
Shewhart, W.A. J. Frankl. Inst. 226, 163, 1938
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Process Metric

Primary tool in SPC 1T used for monitoring process output




Pareto Analysis
80/20 Principle - Identifies the most significant problems 1 vital few

Juran, J.M., Quality Control Handbook 1974
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How Does One Monitor Performance in LC MS/MS

1. Run a standard before each analysis or at the beginning of each day
Samples

QC std
2. Run a standard systematically throughout a study
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3. Run areference set

/Reference set n=3¢é.10 \




Scan Cycle for Quality Control Standards

Targeted MS/MS
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Full MS1 Scan
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Targeted MS/MS

Monitor several peptides across the gradient
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Time (min)

1. RT reproducibility
2. Peak asymmetry
3. FWHM

LC related {

4. Peptide abundance

MS related { 5. Mass measurement accuracy



Motivation for Tool Development
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1. Quantitative method to assess instrument performance

2. Visual tools

3. Methods for process monitoring

4. Versatile (SRM, MS1, Targeted MS/MS, high RP, low RP, and vendor neutral)
5. Easy and fast!




Statistical Process Control in Proteomics (SProCoP)
Bereman, MS et. al., JASMS 25(4) 581. 2014
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More Information:
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Status:
Mot cumently installed. Version: 1.0 is available

Description:

Statistical process contral (SPC) iz a robust st of tools that aids in the visualization, -
detection, and idertification of assignable causes of varation in amy process that creates [
products, services, orinformation. Atool has been developed termed Statistical Process
Control in Proteomics (SProCaoP) which implements aspects of SPC {e.g., contral charts
and Pareto analysis) into the Shkyline software. t provides real time evaluation of the
chromatographic perfformance (e.g., retention time reproducibility, peak asymmetry, and
resolution); and mass spectrometric pefformance fargeted peptide ion intensity and mass
measurement accuracy for high resolving power instruments) via control charts and
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Using SProCoP
Step 1 - Import QC standards
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Step 2 i- Defining Output

e

SProCoP e

. Number of runs to establish thresholds:
User can specify number of
. _— 3 :
runs (i.e., Reference Set)
Default = 3
] Using high resolution instrument
MMA in ppm Absolute mass measurement accuracy:
. - ——>
(only for high RP instruments) 0 et

Saves individual charts
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Simple - Yet Powerful Charts to Assess
Performance




