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The NMR Integration Project

Today’s presenters:

»Boehringer Ingelheim

* Paul-James Jones

> Pfizer

e Justin Van Duine

» Bruker BioSpin

* Guy Desmarquets

Please hold any
questions until the end.
Thank you!




The NMR Integration Project

Problem Statement - Bl

» To convert all NMR data, from all time to ADF

» 30+ years, millions of datasets worldwide



The NMR Integration Project

Architectural Overview
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The NMR Integration Project

“separation of concerns”
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NMR “aware” NMR “agnostic”



The NMR Integration Project

“Where are we now??”
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ADF Structure

Controlled Vocabularies
Taxonomies, Ontologies

Allotrope Data Format Semantic Data Models

Contains semantic descriptions of:

Data Descrlptlon » Method, instrument, sample, process, result, etc.

Resource Description Framework » Data cube metadata
(RDF) Model » Binary file metadata

Data Cubes Analytical data represented by
Universal data container one- or multidimensional arrays

Analytical data represented by

Data Package arbitrary formats, including native

Virtua!gﬁiﬁaﬁys"em instrument formats, images, pdf,
video, etc.

FOF

Platform Independent File Format




View

Views

» |y Data Description
4 [ Data Cubes
v |4 Peaks_1D
|4 FID_RawData_11
|4 FID_RawData_1R
U FT_Spectrum_1I
u FT_Spectrum_1R
|4 xIOX_X
U Parameters_Text
| Parameters_Integer

| Parameters_FloatPt

* & Data Package

Let’s see some real data!

ADFexplorer



FID data

@ ADFexplorer

=F = o e ~ Data Cubes
Open New View Settings About Universal data container

File | Tabs ' Views Tools = Help

Tree View R Xx

S @ | Measure Graph [C:\Users\admin\Desktop\exam1d_1Dsf_1_1D-03-01-2018.adf]

~

UUID: urn:uuid:f2b951f6-0ffe-4791-9a67-ce7702d09355

() Copy Graph
A 1d_1Dsf 1 1D-03-01-2018 X ‘ L

» | Data Description
4 @ Data Cubes
[ Peaks_1D [] Cross-Hair
|4l FID_RawData_1I |
|4l FID_RawData_1R
[ FT_Spectrum_11
u FT_Spectrum_1R
{4 xiDx_x
u Parameters_Text

Title: http://purl.allotrope.org/ontologies/common#AFC_0000016
Cube: FID_RawData_1R

Default size

Raw Data (FID) |

U U U 1 1

05 10 15 20 25 30
points: 32768 L)) () P 7« ¢

{4l Parameters_Integer
u Parameters_FloatPt

» &y Data Package




Processed data

@ ADFexplorer

=@ e | Data Cubes |
Open New View Settings About Universal data container

File | Tabs Views Tools @ Help

Tree View ax

,E] (a Measure Graph [C:\Users\admin\Desktop\exam1d_1Dsf_1_1D-03-01-2018.adf]
~  UUID: urn:uuid:f2b951f6-0ffe-4791-9a67-ce7702d09355 [ @CopyGraph |

o} 1d_1Dsf_1_1D-03-01-. .
‘ 2018 % Title: http://purl.allotrope.org/ontologies/common#AFC_0000016

N .
L= Data Description Cube: FID_RawData_1R
4 [ Data Cubes
|4 Peaks_1D
(3 FID_RawData_11 ! i Default si
efault size
|4l FID_RawData_1R
{4 FT_Spectrum_11 3
|4 FT_Spectrum_1R : 'Raw Data (FID)
e | Raw Data (FID) |
XIDX._ i
u Parameters_Text

[C] Cross-Hair

| A e e B B e B e B B B e e B e

& Parameters Intager 0.0 05 10 15 20 25 3.0 35 40 a5 5.0 55

P, t FloatPt
& Parameters Fioa Points: 32768 OO -
» & Data Package
Measure Graph [C:\Users\admin\Desktop\exam1ld_1Dsf_1_1D-03-01-2018.adf] X

"~ UUID: urn:uuid:5dflca39-9f7d-45ae-b8af-1162f2cc8a56 (g5 Copy Graph
Title: http://purl.allotrope.org/ontologies/common#AFC_0000016

Cube: FT_Spectrum_1R

[7] Cross-Hair

(=}
m
+
@
|

Default size

I S S

9.0 8.0 7.0 6.0 5.0
Points: 32768 CB -

i l Processed Data
40
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Peak data (tables)

@ ADFexplorer b

=E =G e .DataCu es
Open New View Settings About Universal data container
File | Tabs Views Tools @ Help

Tree View  x

CEL

Measure Table [C:\Users\admin\Desktop\exam1d_1Ds... X Measure Graph [C:\Users\admin\Desktop\exam1d_1Dsf 1_1D-03-01-2018.adf]

A

urn:uuid:c2d921af-7efd-4f27-88eb-3c3c9f3de0b5 UUID: urn:uuid:f2b951f6-0ffe-4791-9a67-ce7702d09355

‘ & Copy Graph
] 1d_1Dsf 1 1D-03-01-2018 X

» |y Data Description

http://purl.allotrope.org/ontologies/common#AFC_0000016 Title: http://purl.allotrope.org/ontologies/common#AFC_0000016

Peaks_1D
4 [ Data Cubes Peak Data

@ Peaks. 10 Coordinates \ /  httpi//p
|4l FID_RawData_11

|4l FID_RawData_1R
{4 FT_Spectrum_11

|4 FT_Spectrum_1R
{4 x1DX X

u Parameters_Text

Cube: FID_RawData_1R

[C] Cross-Hair

Indices
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[ Default size

| Peak #1 |

| Raw Data (FID) |

u Parameters_Integer
[l Parameters_FloatPt
» & Data Package
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Native-format metadata

@ ADFexplorer
=82 a e Data Package
pou ol Dl g Virtual file system

File | Tabs | Views ' Tools Help

Tree View (01 id | 4680a6cSOM0-4eT5-eD0-cTba5ae acqus - WordPad
B Home View

= — Q Q 2 ¥ Ruler ;T‘Wordwrap.
e nid_1Dsf 1_1D-03-01-2018 _} | Status bar

< omm— i‘iMeasurementunits-
¢ & Data Description Z‘::m Z::tm 1;?

} & Data Cubes
4 {2y Data Package

Show or hide

|__| uxnmr.par

Ei . :
g:mmm ##TITLE= Parameter file, TOPSPIN Version 2.1.b.10
L audita.txt # #JCAMPDX= 5 - 0

(=] acqus ##DATATYPE= Parameter Values

‘ All vendor metadata
j:; ##NPOINTS= 9 $S$ modification sequence number O?iﬁ“ﬁﬁgg
B rran ##ORIGIN= Bruker BioSpin GmbH | vendorformat

» Epdata ##OWNER= me

$$ 2007-09-18 11:21:20.703 +0200 me

$$ C:\Bruker\ts2lblO/data/Administrator/nmr/examld 1H/1/acqus

$$ process C:\Bruker\ts21lblO\prog\mod\shimcntl.exe

##SACQTO0= -2.26890760309556

##SAMP= (0..31)

100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100
100

100 100 100 100 100 100 100 100 100 100 100 100 100 100
##SANAVPT= -1

##SAQSEQ= 0




Selected “important” metadata

Data Description

D‘j .)"_ / \ . .
open | Tew | v f;?‘; g Resource Description Framework®
: (RDF) Model

File | Tabs  Views Tools Help

Data Description Graph [C:\Users\admin\Desktop\exam1d_1Dsf 1_1D-03-01-201... X

itle [Sample Info REDACTED] | Nomed set: Defaul [ Cony Groph |
AcquisitionDate 18-Sep-07 vedes [ tages L Important” metadata as graph
AcquisitionSoftwareName WTopSpin
AcquisitionSoftwareVersionl2.1.b.10

olvent C6D6

PulseProgram

AutomationProgram

http//www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#*1/Proc#§/CompositePulseDecouplin..
http://www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp*1/Proc* §/DecouplerPower
http://wwawv.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#1/Proc2§/ObserveNucleus
http://www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#1/Proc# §/FileExtension
http://www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp=1/Proc*§/OriginalDataPath
http://www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp*1/Proc#§/D1SpectrometerFrequenc...
http//www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#1/Proc#§/D1SpectralWidth(ppm)
http://www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#1/Proc# §/D10ffset(ppm)
http://www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#1/Proc# /D25 pectrometerfrequenc...
httpy//www.pfizer.com/pharmsci/metadata/NMRParameter/0.1/Exp#1/Proc# §/D2SpectralWidth(ppm)

Count: 97/998




Back converting ADF to Bruker format...

Why would you do this?

» To support downstream processes that rely on
native formats and that cannot natively
understand ADF

» To send data back to the spectrometer

» To demonstrate that the conversion to ADF
does not result in loss of information A
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We have an App for that!

& Bruker TopSpin 3.1 on AM as pjones

File Edit View Processing Analysis Options Window Help " 4 j
DaBRemBdd4 AL Iyl A #BRAAD S/ 1]2
2/6*8/8%*x%F A+HUEEARAQEQ onlle »H + 4122331+ -3 E LWR)

j 1 P306_30sf 1 1 E\Bruken\TopSpin\data\Guest\nmr EEi=

Spectrum [ ProcPars IAcunars I Title [ PulseProg ] Peaks I Integrats[ Sampie.] Structure [ Plotl F_lrﬂ

col : 2.277 ppm / 1366.738 Hz Index = 296 :E'
row : 3.388 ppm / 2032379 Hz Index = 63 O q é o E_E
_[vetue =3, 477e+06 © L3 o E_E
° P e A8
& = e e o o 3
Pleme F3 F3. :'4pn £ . 5 o @ ‘ ‘ y @ a* : ::.
0 @ =) F o
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Spectrum | ProcPars l AcquPars [ Title [ PulseProg I Peaks lrlntegrals I Sample I Stmcturel Plotl Fid-;E
col : 2.277 ppn / 1366.738 Hz Index = 296 C g
row : 3.388 ppn / 2032{979 Hz Index = 63 @ o - &
Value =43.477e+06 [~} 2 o % :'E
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Back-conversion enables ADF to be used

with vendor applications, today!

» We can call the back conversion from within
TopSpin

File Edit View Processing Analysis Options Window Help

NaPR &G EBdadA AL Tyl ta@Een s/
/2% /8 ¢ TXAHOUEQRAE @l ¢+ L[5 WR

HC\exam2d_HC.ADF

||readADF C:\Users\Administrator\Desktop\exam2d_HC\exam2d_HC.ADF|




Back-conversion enables ADF to be used

with vendor applications, today!

» We can call the back conversion from within
TopSpin

_ o] x|
File Edit View Processing Analysis Options Window Help

JaEHa8EBd3d A AL Tk 4 40603 L) KN
*2/2%8/8 ¢ EXAVHMEEQEQE|wHle 5>+ 5 R
an AF\AI en

. l;k RetroConversion of ADF file completed OK
— Opening data completed OK

T \
F2 [ppm]




Ny,
Where are we going nexi: -

ADF2JOC PoC Application

-

@D + Proc Data /

B C:\Windows\System32\cmd.exe

: .JILA} |

[

sl !

ADF2J0C MyFile.ADF MySI.docx

File created@ MySI.docx

Assignments

530
Structures k: ‘_4
ADF2JOC fully-functional
prototype exists today!
Metadafé (m, 2H), 49 (t, 1_7 4H

J=13.1Hz, 2H), 2.37 (d7=7.7,4.3
J=8.1,5.7 Hz, 1H), 1.60-1.57 (m, 2H

143(m 1




