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Python — Programming Language

PLATFORM
/l \\ INDEPENDENCE
— ®
I 0 0e®
= Fa®
LARGE SET OF COMMUNITY
LIBRARIES SUPPORT

=

FLEXIBILITY
One of the most popular programming languages
High Level — Human readable code
Cross Platform — Runs on Windows, Mac, Linux

Huge Community — Support
Large Ecosystem — Multi Purpose, Libraries
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Redmonk Tiobe PYPL
(1/2019) (3/2019) (2/2019)

1 | JavaScript Java Python

2 | Java C Java

3 | Python Python JavaScript

4 | PHP C++ CH#

5 | C# Visual Basic .NET PHP

6 | C++ CH C/C++

7 | CSS JavaScript R

8 | Ruby PHP Objective-C

9 |C SQL Swift

10 | Objective-C Objective-C Matlab




Python — Deployment

* Proprietary software normally
deployed with a user interface

* Most open-source projects deployed
as command-line tools

* Less code and easier to maintain * Tremendous increase of code
X Command Prompt - pip install Pillow-3.1.0-cp34-none-win32.whl = =
14 Dir<s> 276,976,087,048 hytes free ANACORDANAVIGATOR —

ndod Users

Nsers ddir
Uolume in drive C has no label. B Pojecs bota)
Uolume Serial Wumber is 282D-BOF7

& Lesing
Directory of C:slUsers N '
Hg—-A4-2015 B4:29 PM <DIR> . B e
18-A4-2015 B4:29 PM <DIR> - o

P6-A3-20815 18:47 PM <DIR>» iet

H6—@A1-2016 @3:14 PM <DIR> Kavan
A2-A4-2015 B6:23 PM <DIR> Public
26—03-2815 1@:44 PH <DIR> Updatusllser
B Filed{s) 8 hytes
6 Dirds> 276.976.887.0848 hytes free e

\NUsers>cd Kavan

SserssKavan>cd Downloads

SUserssKavansDownloads »pip install Pillow-3.1.@-cp34-none-win32.uhl . I

.......

COMMAND LINE e USER INTERFACE




Workflow Intact Mass Analysis

Sample List Harmonize Data Data
with conc. conc. Acquisition EWSE

Up to 48 samples Bottleneck of the Digest Acquisition with MassLynx and
with different conc. whole procedure over night Synapt G2 Report Generation




Automated Intact Mass Analysis

* External tools can be triggered
within a Evoware Tecan script

* Generated Worklist can be
loaded and executed

File Edit Format View Help
BE; -
5:4;

AjBuffer Trough;;;1;;39;water wet contact intact mass

D; Digest Plate;;;1;;39;water wet contact intact mass

[H
Aj;Buffer Trough;;;3;;27;Water wet contact intact mass
D; Digest Plate;;;3;;27;wWater wet contact intact mass
W

H
A;qufer Trough; ;;4;;36;Water wet contactlﬁntact mass
D;Digest Plate;;;4;;36;wWater wet contact intact mass
W

H
A;Buffer Trough;;;5;:35:wWater wet contact intact mass
D; Digest Plate;;;5;;35;Water wet contact intact mass

CH
A;Buffer Trough;;;6;:37;water wet contact intact mass
D:Digest Plate;;;6;;37;Water wet contact intact mass

[H
AjBuffer Trough;;;8;;39;water wet contact intact mass
D; Digest Plate;;;8;;39;Water wet contact intact mass
-

User interface to input
sample, labware and liquid class
information

Samples can be transfered to
multiple destination plates
Execution creates a worklist

H
Aj;Buffer Trough;;;1l;;28;water wet contact intact mass
D; Digest Plate;;;9;;28;water wet contact intact mass

[H
A;qufer Trough; ;; 2;;:26;Water wet contact jntact mass
D; Digest Plate;;;10;;26;water wet contact intact mass
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Worklist Generator

Labware Names ==p

Final concentration =p-

and volume

@ \‘5, Wizard

PlatePage 1

Labware

Buffer Buffer Trough
Sample Sample Plate
Destination QTOF-D

Final concentration in mg/mL 1.3

Liquid Class
Water wet contact intact mass

Water wet contact intact mass

Open XLS

<= | iquid Classes
<4 Upload xls

[] Higher Volume First
Higher volume

.3 LlLd

4

Final volume in ul 80
Sample concentration mg/mL
1 100 2
2 96 3
3 252 4
4 3.05 5
5 2.09 6
6 2.26 7
7 229 &
8 219 9
g9 283 10
10 25 11
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Load Config File

Sawe Config File

l Mext

] [ Cancel
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<4 | 0ad and save
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Worklist Generator - Summary

Universal dilution method is created for Tecan
liquid handling systems

Samples can be transferred to multiple
destination plates and diluted with the assay
appropriate buffer

User interface allows to define all relevant
information and configuration can be saved and
loaded

Worklist has the potential to be used for other
applications than dilutions, such as merging of
samples from different plates to one destination
plate

Evoware

°C: Workh atorV
wan

.ex’
% Load Worldist "C:\WorldstGenerator \iWe crik!ﬂa\z/

Execute loaded workkst(s)

1 variable(s) <== C:\WorkistGenerator \iJ

W

Worklist

Worklist Generator

I ~ worklist. gwl - Notepad
File Edt Format View Help

et contact in (act mass

ter

7;wWater wet contact intac
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;327;water wet contact in (a(t m

4:;36 Hate wet co tactii nt



KNIME — Analytics Platform

 KNIME.com GmbH has multiple sites in Europe and one in the US KNIME

Supported (I:E"mmlfnit‘l
Extensions KNIME REE S
* Main product is KNIME analytics platform (open-source) Analytics
KNIME Platform Partner
Extensions Extensions

* Based on the graphical programming paradigm — workflows created of

* Approximately 1500 nodes exist, huge fraction supplied by the global
community o
@ RapidMiner
Excel Writer (XLS) @ TIECO Software ‘
Dataiku @ @
¢
2 @ MathWorks
Excel Reader (XLS) Row Filter Math Formula Java Snippet Python Script (1=1) output @20 @Pabrks
"3 > . o T el o -
Scatter Plot -
2 ] ] ] ] (Plotly) " Anaconda @ A
Input Age<40 Age in days Process E
E Datawatch (Angoss) @ b )

Node 6 COMPLETENESS OF VISION ; As of November 2018 © Gartner, Inc

Source: Gartner (January 2019)



Automated PDF Data Handling

* Many assays result in a pdf report and analysts have to copy this data to process it further

* KNIME provides text processing nodes, that can extract text information out of pdf files
* Integrated Python script identifies lines of importance and creates a table
* Assignment of single rows can be done fully automatically or require the review of the analyst

* Results can be released into a report

Data to Report

> 2y
Document Data Extract Table
PDF Parser Extractor Content Identify main peak alignRT e
full table

By B p > > > > >

>
e e e Data to Report
Node 1238 Node 1239
> 2,

[}
MainPeak




Automated PDF Data Handling

Bl O Type here 10 seacch

Video will be shown at the presentation.



Parallel Reaction Monitoring

collision cell

fragment detection

collision cell

g2 Orbitrap
] °
. :-. . : an® A 1 3
. Y B v I | |
] ]
Precursor Fragment
ion ions

https://www.creative-proteomics.com/services/parallel-reaction-monitoring-prm-2.htm?utm expid=43060669-
21.mYBUgNEGQ36jLih1sBgMRw.1&utm referrer=https%3A%2F%2Fwww.google.com%2F



https://www.creative-proteomics.com/services/parallel-reaction-monitoring-prm-2.htm?utm_expid=43060669-21.mYBUgNEGQ36jLjh1sBgMRw.1&utm_referrer=https://www.google.com/

Excel Reader (XLS)

[pre] xzc
XLS ’
u getXICs Math Formula  Column Filter
i —— intensity
’ - 60000
> > 0 P > i »
> = Joiner Math Formula Excel Writer (XLS) & ]
Select files and define > ¥ > > I oo
List Files the reference file getPRMXICs Column Riter > = 30000
' 20000
D3 » > > > > i
= getFllterS > 10000 -
> > Joiner ,
RAW-files > P 47 48 49 50 51 52 53
L il
> ¥
T Excel Reader (XLS)
% 2052070 s |§| Frotein @ Fragme... @ Fragme... @ MassRange |E| RT |E|  Area
- ? CathepsinD  |y4 533.242 533.236188-533.246852  [41.5 51,861.365
" CathepsinD  |y6 644.401 644.304086-644.407874 (27 21,376.240
. 1| Transitions CathepsinD  |y7 930.489 930.470405-030.498015  [40.5 12,318.041
: WL T e - * Fully automated data analysis of Thermo Orbitrap PRM data
ﬂ NS N * Analysis time can be reduced to minutes




 MSFileReader to extract data from Thermo RAW files and enables the creation of XICs and TICs

 Many Python libraries available to analyse mass spectrometry data like pyOpenMS, pyProteome,

PYQMS, pyMzML, Multiplierz, mMass and Unidec

 KNIME workflows exist for system suitability trending, UV-overlay creation and report creation for

BioPharmaFinder peptide mapping results

Row Filter Python Script (1= 1) Row Filter
> = > > & » > = >
filter by method get SS atributes Filter by ix
Parallel
List Files Chunk Start Python Script (1=1) Parallel Chunk End
f3 » e > & > > >
List all rawFiles getFileAttributes

https://github.com/Roestlab/PythonProteomics

Joiner

>
oy
> +

Node 14

Conditional
Box Plot

> B>

Node 39

String to Date&Time Sorter Row Filter Line Plot

> 54 » > It » > = A

Node 15 Node 16 filter by Node 18
peptide number


https://github.com/Roestlab/PythonProteomics

Summary

Introduction into KNIME and Python, case examples and how these tools can be used to create
customized software solutions

Worklist Generator, Ul-base software written in Python and can be utilized for a universal dilution
method and/or to run multiple assays on the same set of samples

With KNIME workflows data can be extracted out of PDF reports, analyzed and results can be released
in a customized report

KNIME workflows have been created to analyze MS data such as PRM and peptide mapping data



