G-NMR:
Network of German NMR Centers

Treffen Berlin, 2. Oktober 2014
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Program

1.) G-NMR Summer School (Bernd Reif, TUM)
2.) Pulse Sequence Library (Sam Asami, TUM)
3.) Discussion of 2" funding phase of G-NMR

(Harald Schwalbe, BMRZ)

==
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Ziele im G-NMR-Antrag

==

Technologie- bzw. Wissenstransfer und ‘Gute Laborpraxis’ innerhalb
der deutschen NMR community

Erarbeitung gemeinsamer Konzepte zum Betrieb bzw. der Wartung
von NMR Infrastrukturen

Austausch von Software und Pulssequenzen

Einheitliche Standard-Proben mit “standard operation procedures”
fir biomolekulare NMR

NMR Workshops & Schools

Austausch von Unterrichtsmaterialien und -konzepten

DFG



G-NMR web page & intranet Wiki

G-NMR web page (Sam Asami)
e  Uberblick Giber G-NMR Projekt

e Aufstellung aller Arbeitsgruppen G-NMR network

* Ankindigung von G-NMR Treffen : B

G-NMR Mitglieder

+ Arbsitsgruppen

 Dokumentierung der Treffen — s

» Treffen

(Prasentationen + Sitzungsprotokolle)

GNMR Miling List au o " i un n 02.10.2014 G- nmx n-.: " at
G-NMR Pulse Sequence Intensiven Strukturierun; n. the BI:“I' E::.: Dise
Library Meeting,

e  Link: G-NMR Mailing Liste e i R —

st G-NMR School, 13.10. -
15.10.2014, Munich (Link)

e Link: Intranet

e Link: Pulse Sequence Library (NEU)

600 G-NMR

El:] l»p//kgnmm/a php/Main_Page = l(a

5 Apple  Yahoo! Tube Wikipedia News (79)v Popularv

Intranet (Wiki) e e T

& Sam Talk Preferences Watchlist Contributions Log out

(3

Page Read Edit View history

* User Login o
ain Page

Please upload your files corresponding to the category here.

* Datenaustauschplattform e O

e Ablage von Dokumenten der verschiedenen
Arbeitskreise

N
M < Nutzer-Austausch lGber Pulssequenzen (NEU)
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Arbeitsgruppen

==

G-NMR web page: www.g-nmr.de Sam Asami (TUM)

DFG-Nutzungsordnungen (Janssen, Schwalbe, Sattler, Graf)
IT-Aspekte: Betz (BMRZ), Haessner (TUM)

Spektrometer Maintenance: Richter (BMRZ), Gemmecker (TUM)
Lehrkonzepte: Richter (BMRZ), Gemmecker (TUM), Sattler (TUM)
NMR Pulssequenzen:

* Losung: Lohr (BMRZ), Gemmecker, Asami (TUM), Bermel (Bruker),
* Festkorper: Baldus (BMRZ), Reif (TUM)

DFG


http://www.g-nmr.de/

DFG-Vaordruck 55.04 — D614

Hinweise

DFG-Nutzungsordnungen

zU Geratenutzungskosten und zu Geréatezentren

4

NMR Service

NMR Forschung

V=2

NMR-Spektroskopie

Fir die Nutzung von NMR-Spektrometern im automatisierten Routinebetneb in Gerate-
zentren konnen bis max. 10— Euro pro Stunde veranschlagt werden. Bei mittleren
Feldstarken, bis 400 MHz, erscheinen 5,— Euro pro Stunde angemessen, der Hochst-
satz von 10 Euro bezieht sich auf hohe Feldstarken ab 500 MHz. Bei manuellen Mes-
sungen und Hilfe bel der Auswertung erhdht sich der Pauschalsatz um 10,— Euro (pro
Messstunde).

Bei komplexen NMR-Experimenten in der Forschung ist die Betreuung bzw. Durchfih-
rung des NMR-expenimentellen Teils deutlich aufwandiger und erfordert wissenschaftli-
che Unterstiitzung bei der Vorbereitung, Durchfihrung und Datenprozessierung. Dem-
entsprechend kdnnen hier Stundensitze von 40,— Euro (mittlere Feldstarke, 500 MHz)
bis 80— Euro (sehr hohe Feldstarke, ab 850 MHz) angesetzt werden. Bel mehrtagigen
NMR-Messungen sollte sich der Kostensatz reduzieren, da der relative Aufwand fir
Vor- und Machbereitung sinkt. Bel einer Gesamtmesszeit von 20 Tagen sollte hdchs-
tens der halbe Stundensatz angewendet werden.

Die anrechenbaren Stunden betreffen in allen Fallen die reine NMR-Messzeit.

Ansprechpartner fir Fragen zum Thema NMR-Kosten bei der DFG ist Dr. Chnstian
Renner, Gruppe Wissenschaftliche Gerdte und Informationstechnik, Tel. 0228/885-
2324, E-Mail: Christian. Rennern@dfg.de.
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Status AG IT-Aspekte

e 28.10.2013 G-NMR Treffen bzgl. IT-Aspekte, Goethe
Universitat, Frankfurt am Main

* Teilnehmer:

M. Betz, C. Richter, J. Wirmer-Bartoschek, M. Hahnke (Uni-Frankfurt), S. Asami & R. Haessner
(TU-Minchen), S. Kuhn (Uni-K6lIn), J. Liermann (Uni Mainz), T. Hackl ( Uni-Hamburg), V. Schmidts
(Uni Darmstadt), F. Furtado (IPB Halle) O. Ohlenschlager (FLI Leibniz), J. Lopez (Magic-Angle-
Solutions)

* Vorstellung der verschiedenen Betriebskonzepte

 Diskussion Uber Datenbanken

* Fazit: NMR-Rohdaten speichern und der Allgemeinheit
zur Verfugung stellen.
= Kontrolle & Informationsaustausch

==
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Status AG Spektrometer maintenance

e 26.03.2013, BMRZ, Frankfurt/Main
12.09.2013, FGMR2013, Frauenchiemensee

e Standardexperimente fur Festkorper NMR

e Standardexperiment fur Losungs-NMR:

* Test’s basieren auf Experimenten die bei Bio-NMR etabliert
sind, angewendet auf Ubiquitin.

Ubiquitin Proben kaufen und nach Bedarf an die Institute
senden.

* Preis pro Probe ca. 1500,-€
 5000,-€ steht zur Verfugung
* Bisher keine endgiiltige Entscheidung

==
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Status AG Pulssequenzen liquid/solids

* Liquid state pulse sequences

Diskussion BNMRZ, Garching, 15.01.2014

Monika Beerbaum (FMP Berlin), Wolfgang Bermel (Bruker BioSpin; Rheinstetten), Dirk Bockelmann (MPI
Gottingen),

Jorg Fohrer (Uni Hannover), Gerd Gemmecker (TU Miinchen), Steffen Glaser (TU Miinchen), Donghan Lee
(MPI Gottingen), Frank Lohr (Goethe Universitat Frankfurt), Tobias Madl (TUM), Senada Nozinovic (Uni
Bonn), Bernd Reif (TUM), Christian Richter (BMRZ, Ffm), Michael Sattler (TU Minchen), Peter Schmieder
(FMP Berlin)

* Presentation Sam Asami

e Solid-state pulse sequences (Bernd Reif)

Treffen: 26.03.2013, BMRZ, Frankfurt/Main
12.09.2013, FGMR2013, Frauenchiemensee

==
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Status Lehrkonzepte
* G-NMR Workshop: Teaching day, 21.11.2013 Frankfurt

e Teilnehmer:

C. Glaubitz, H. Schwalbe, C. Richter, J. Becker-Baldus, J. Ferner (Uni-Frankfurt), G. Gemmecker & B.
Reif (TU-Miinchen), C. Rauber (RWTH Aachen), E. Brendler (TU Freiburg), R. Kerssebaum (Bruker
BioSpin), L. Hennig (Uni-Leipzig), M. Beerbaum & Peter Schmieder (FMP Berlin), I. Shenderovich (Uni
Regensburg), N. Schlorer (Uni KoIn), S. Nozinovic (Uni-Bonn), S. Kemper TU Berlin), M. Hartl (Uni-
Bayreuth), C. Fares (MPI Kohlenforschung) , D. Bockelmann (MPI Gottingen), E. Haupt (Uni-
Hamburg), J. Graf (Uni-Heidelberg)

* Vorstellung der verschiedenen Konzepte fur die NMR Lehre
* Ergebnis:
Empfehlung fir Lehrinhalte der Kernresonanzspektroskopie im
Studiengang Bachelor Chemie (Erstellt von N. Schlo6rer, J. Graf & J.
Ferner); Weiterleitung an C. Thiele, Vorsitzende von FMGR, Letze
VNersion:

M Zusammenfassung Erhebung NMR Lehrinhalte BSc Ch gg.docx

10/6/2014 10 DFG



Zusammenfassung_Erhebung_NMR_Lehrinhalte_BSc_Ch__gg.docx

Status

==

DFG-Nutzungsordnungen
- etabliert und von der DFG akzeptiert

IT-Aspekte

* Arbeitsgruppe

Lehrkonzepte (Studium, Doktoranden/Postdocs)
 Konzeptpapier, Studienkommission GDCh (<~ FGMR)
NMR Pulssequenzen

Training courses & workshops
e 1 G-NMR School Oct 13-15, 2014, Munich

Industriekontakte

DFG



15t G-NMR School on Magnetic Resonance in Biological Systems
Helmholtz-Zentrum Neuherberg, October 13-15, 2014
http://www.helmholtz-muenchen.de/g-nmr-school

- |_4|).j.._.....7. oL L LT O ‘w
T i amaiat = ¢ =

(o | .AI:I.!.‘ I. | lesn=inin 12 kl
- N HEIRS RO W | e ‘

P IO U - U .

‘3"’ =-i[H,.0]-i o] I

— ;z,.(.,,p[.«;.[.-\;-]] |

Speakers:
= Johanna Becker, Universitat Frankfurt = Michael Nilges, Institute Pasteur Paris
= Monika Beerbaum, FMP Berlin = Philipp Neudecker, FZ Julich / HHU Dusseldorf
= Wolfgang Bermel, Bruker Biospin Rheinstetten = Hartmut Oschkinat, FMP Berlin
= Teresa Carlomagno, EMBL Heidelberg = Bernd Reif, TU Miinchen
= Gerd Gemmecker, TU Minchen = Christian Richter, Universitat Frankfurt
= Steffen Glaser, TU Minchen = Michael Sattler, TU Minchen
= Christian Griesinger, MP| Goéttingen = Peter Schmieder, FMP Berlin
= Adam Lange, FMP Berlin = Harald Schwalbe, Universitat Frankfurt
= Donghan Lee, MPI Gottingen = Remco Sprangers, MPI Tubingen

= Tobias Madl, TU Miinchen = Markus Zweckstetter, MPI Géttingen



Future of G-NMR — 2"d phase

==

Information zur Situation bei DFG
Teaching, Schools

Fortsetzung AGs: IT, Pulssequenzen, ??7?
NMR in drug discovery -->

Industriekontakte (bis jetzt nicht so viel passiert)

10/6/2014 13
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G-NMR

Pulse Sequence Library

Sam Asami

AG Sattler
TU Munich

02.10.2014



Challenges...

User

* Finding correct pulse sequence

- redundant pulse sequences with similar names
- not sufficiently commented
- out-dated syntax

* Relevant input parameters?

- Shape? Delays? Offsets? Water Suppression?
Incrementation?

- Routing?
* Processing Parameters

- Correct phases? Forward-prediction? Back-
prediction?

02.10.2014

NMR Facility

* Implementation of pulse sequences
- Relying on tested release sequences

- Specialized, “un-released” sequences?

- Further optimizations?

* Providing working datasets with correct
processing for every sequence

- “rpar”
- Making “rpar” more dynamic?

* Adapting datasets to hardware changes?
- e.g. change of re-routing

* Maintaining pulse sequence library on
several spectrometers in large NMR
centers?

- Time-consuming

- More efficient?

G-NMR PP Library 2



“I\/Iseq”

Python scripts Pulse Sequences
* Input dialogs for user-optimized hard « Automatic calculations coded inside
pulse (*H, ®C, *N hard pulse) and H

the pulse sequence as far as

offset possible

- Default value taken from prosol _ _ _
- Automatic calculation of decoupling powers

* Calculation and setting all relevant

parameters - Calculation of shaped pulse lengths and

powers

- Pulse shape names, alignments - Flags considering isotopic labeling scheme

- Setting of spectral widths - Flags for maximal incrementation in

- Correct choice of incrementation constant-time experiments, minimum
recycle delay

* Setting of processing parameters

* Writing setup instructions in “title” file,
In case manual setup is desired

02.10.2014 G-NMR PP Library 3



Mseq
Step-by-step

@™ @ NX-guest@laurel:1088 - laurel

w ™ Applications Places System

& Bruker TopSpin 3.2 on laurel as guest -0 xF
File Edit View Spectrometer Processing Analysis Options Window Help
2 B[1d 204 A L | u[be b & @ Alar = glwT =k o
=2 f:'n.rn:'xl‘ﬁv_H‘@@@,‘Qa@.rnh-»-:—1J 12 23 il|+—3E|5~\l\‘R|iirestart
[ Browser | LastS0 [ Groups ¢ ‘1 sam.20140918.mseq 10 1 /opt/topspin/data/sam/nmr S
o ] guest Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Integrals rSamp\e rStruclure ["Plot_ | Fid | Acqu

o [ sam
o [ senvice PP: M .CBCACONH wafb

Input Parameters:

> 1H offser 01

> 13C offser Q2P (muiddle of carbonyl region, 40.0 ppm)
> 15N offset O3P (middie of amide region, 117.0 ppr)
> IHpif2 pulse lengrh (p1)ar 20,0 W

> 13C pif2 pulse length (p3)at 193.5 W

> 1SN pif2 pulse lengrh (p21)ar 1995 W

Instructions:
cptimize the selvent suppression in “gs"mode, using SPAB2I (PHCORZ 1), SPABE22 (PHCOR2ZZ), 3PdE23 (PHCORZE)

Comments:
> mazke sure that TOI < TDIMAX and at the same TDI has to be an even number!
> make sure that TD2 < TDZMAX and at the same TD2 has to be an even number!

No raw data available
No processed data availahkle

)

[Miist] )

Amplifier Control Acquisition information Lock Shim Coil | POWCHK VTU Spooler BSMS status message Time
| Temperature [Kelvin] | queued: o 2:33:38
\/ delayed: 0

no acquisition runnin
! : 305K 298.0 | cran: 2| Autoshim & Locked &9 Error G

Terminal I & Bruker TopSpin3.20... I. Lock Display |

02.10.2014 G-NMR PP Library 4




Mseq
Step-by-step

@™ @ NX-guest@laurel:1088 - laurel

«| %% Applications Places System < & ThuSep18 1227PM (B b =
I
| & Bruker TopSpin 3.2 on laurel as guest
File Edit View Spectrometer Processing Analysis Options Window Help
DaER S EBB2dad4 AL s Ere@ws F/A08 8wz
*2 J2 %8 8 =|§ @@l@a@l@lr @nl" Lad """ "||1‘ $ lliirestart
[ Browser " LastsQ | Croups 4 1 sam.20140918.mseq 10 1 /opt/topspin/data/sam/nmr
o= =] guest & eq P e Progra x
o= [ sam . .
& = senvice Fre—trft—STareh
List of warking pulse sequences
1 |M.CECACONH.ugfb =
2 | H.HC.HMOC.wgfh
3 |M.HC.hsqc.ct.ea
4 | M.HCACD.wgfh
S | H.HCAN.wgfh
6 | M.HCCCONH.2.wgfb
7 | M.HCCCONH.3.wgfh =
2 | M.HN.hmgc.sT
S | M.HN.hsqc.wgfb
10 |M.HNCA.ea
11 |M.HNCA.tr
12 | M.HNCA.wgfb
13 | M.HNCACB. tr
14 | M.HNCACE.wgTh
15 | M.HNCACD.wgth
16 |M.HNCD.ea
17 |M.HNCOD. tr
18 | M.HNCO.wgfb -
=
T T
Mlist.py. in prograss
Amplifier Control Acquisition information Lock Shim Ceil  |POWCHK vTu Spooler ESMS status message
N Temperature [Kelvin] | queued: 0
no acquisition running delayed: 0
S 288.0 | cron 0| Autoshim & Locked &4 Error
Terminal I & Bruker TopSpin 3.2 o... I. Lock Display |

02.10.2014 G-NMR PP Library 5



Mseq
Step-by-step

@@ E NX-guest@laurel:1088 - laurel
w ™ Applications Places System

“ Bruker TopSpin 3.2 on laurel as guest Lock Display
File Edit View Spectrometer Processing Analysis Options Window Help - =
DamRSBB(1ad4 44 TFhu U HE6BD LI > e @wTFF 07
2pp I A« UEIQAQAR e >3+ |2 23]+ - 2 E[S5W R|iirestart

[ Browser |' L’égsr‘f}ﬁi Croups | :, 1 sam.20140918.mseq 10 1 jopt/topspin/data/sam/n
o= [ guest |[Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Imegrals | Sample | Structure | Plot | Fid | Acqu |
o= [ sam

o [ service

Ho raw data awailable
No processed data available

N\
IM.CBCACONH.wgfo )

Amplifier Control Acquisition information Lock Shim Ceil |POWCHK VTu Spooler

N Temperature g [Kelvin] | quewed: 0

no acquisition running delayed: 0

1| 305K w 288.0 |cron 0

Terminal I & Bruker TopSpin 3.2 0... I. Lock Display |
02.10.2014
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Mseq
Step-by-step

NX - guest@laurel:1088 - laurel

«| %% Applications Places System % &% ThuSep18,12:34 PM E b j,f @ =
| M Bruker TopSpin 3.2 on laurel as guest =] xF| Lock Display

File Edit Yiew Spectrometer Procassing Analysis Options Window Help HEWSEF Y

DamRSBB(1ad4 44 TFhu U HE6BD LI > e @wTFF 07

2pp I A« UEIQAQAR e >3+ |2 23]+ - 2 E[S5W R|iirestart

[’m}’ LS?SOTW\ :‘ 1 sam.20140918.mseq 10 1 jopt/topspin/data/sam/n e

o [ guest |[Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Imegrals | Sample | Structure | Plot | Fid | Acqu |

:z::j'ice fhicagp=d

Input 1H 90 deg hard pulse length

1H 80 degree pulse length [us] =

[5.800
1H hard pulse power [W] =

|
|19.95300

getprosol finishad!

Amplifier Control Acquisition information Lock Shim Ceil |POWCHK VTu Spooler
N Temperature [Kelvin] | quewed: 0
no acquisition running 305 K %f’ cEm "“:;V"‘ g

Terminal I & Bruker TopSpin 3.2 0... I. Lock Display |

02.10.2014 G-NMR PP Library
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Mseq
Step-by-step

NX - guest@laurel:1088 - laurel

« Applications Places System Thu Sep 18, 12:34 PM b @
| & Bruker TopSpin 3.2 on laurel as guest =] xF| Lock Display
File Edit View Spectrometer Processing Analysis Options Window Help B | <
DanRaBBas 4L T[EN%UL%4E06E LI > @wT ¥/ 07 o |
298¢t A«HDNEAAQAC| Ml > S+ L1223+ - 3 E[X W R|iirestart
[ Browser |/ L;;SO‘!' Croups | :‘ 1 sam.20140918.mseq 10 1 jopt/topspin/data/sam/n
o [ guest |[Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Imegrals | Sample | Structure | Plot | Fid | Acqu |
o[ sam |
o [ senvice i hrcogp3d
Input 1H offset O1
1H 01 offset [Hz] = [2821.243 |
able
—[railable
oK ;l Cancel |
l
getprosol finishad!
Amplifier Control Acquisition information Lock Shim Ceil |POWCHK VTu Spooler
N | Termperature [Kelvin] | quewed: 0
no acquisition running delayed: 0
1| 305K Wf’ 288.0 |cron 0
Terminal I & Bruker TopSpin 3.2 0... I. Lock Display |

02.10.2014 G-NMR PP Library 8



Mseq
Step-by-step

NX - guest@laurel:1088 - laurel

« Applications Places System Thu Sep 18, 12:34 PM b @
| & Bruker TopSpin 3.2 on laurel as guest =] xF| Lock Display
File Edit View Spectrometer Processing Analysis Options Window Help =BT U
DaDRSEBBa4 4L FivmUEHE6D LT > = @wFF/0|7 B |
298¢t A«HDNEAAQAC| Ml > S+ L1223+ - 3 E[X W R|iirestart
[ Browser |/ L;;SO‘!' Croups | :‘ 1 sam.20140918.mseq 10 1 jopt/topspin/data/sam/n
o [ guest |[Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Imegrals | Sample | Structure | Plot | Fid | Acqu |
o [Jsam |
o [ senvice i hrcogp3d
Input 13C 90 deg hard pulse length
13C 90 degree pulse length [us] = |12 500 |
13C hard pulse power [W] = |192.53000 |
e
|
l
getprosol finishad!
Amplifier Control Acquisition information Lock Shim Ceil |POWCHK VTu Spooler
| Temperature [Kelvin] | quewed: 0
N no acquisition running ] 305 K %f’ delayed: 0
1 | 288B.0 | cron 0
Terminal I & Bruker TopSpin 3.2 0... I. Lock Display |

02.10.2014 G-NMR PP Library 9



Mseq
Step-by-step

NX - guest@laurel:1088 - laurel

Applications Places System Thu Sep 18, 12:34 PM Ll
| & Bruker TopSpin 3.2 on laurel as guest =] xF| Lock Display
File Edit View Spectrometer Processing Analysis Options Window Help - =
DamRSBB(1ad4 44 TFhu U HE6BD LI > e @wTFF 07
298¢t A«HDNEAAQAC| Ml > S+ L1223+ - 3 E[X W R|iirestart
[ Browser |/ L;;SO‘!' Croups | :‘ 1 sam.20140918.mseq 10 1 jopt/topspin/data/sam/n
o= [ guest |[Spectrum | ProcPars | AcquPars | Title | PulseProg | Peaks | Imegrals | Sample | Structure | Plot | Fid | Acqu |
o [Jsam |
o [ senvice : igagpse
Input 15N 90 deg hard pulse length
15N 90 degree pulse length [us] = |40 500 |
15N hard pulse power [W] = |192.53000 |
e
|
l
getprosol finishad!
Amplifier Control Acquisition information Lock Shim Ceil |POWCHK VTu Spooler
| T=mperature [Kelvin] | quewed: 0
N no acquisition running ] 305 K %f’ delayed: 0
1 | 288B.0 | cron 0
Terminal I & Bruker TopSpin 3.2 0... I. Lock Display |

02.10.2014 G-NMR PP Library 10



Mseq
Step-by-step

@™ @ NX-guest@laurel:1088 - laurel

w™ Applications Places System

& Bruker TopSpin 3.2 on laurel as guest
File Edit View Spectrometer Processing Analysis Options Window Help
DafPeaBuat 4L FiivmUtHE6DLIr w7 =IES
2 {2 %8 s X i"ﬁ*/— LH@ E @l@a@J-ﬂ ﬂ-“- + ot |22 31‘+ -1 E‘_‘,- o R‘i\restart
[ Browser | Last50 [ Groups ¢ 1 sam.20140918.mseq 10 1 /opt/topspin/data/sam/nmr =i H i
o ] guest fSRaciiun ) praciaze | cqupare | Tila | pulcaRioge Reale | lnagrale . amplel Szicuicel Doi ‘ .
o[ sam
o [ senice PR M. CBCACONH wafh
Inpur Parameters:
> IH offser 01
> 13C affser Q2P (middle of carboryl region, 40.0 ppm}
> 15N offset O3P (middie of amide region, 117.0 ppm)
> IH pif2 pulse length (p1)ar 20.0 W
> I13C pif2 pulse length (p3) ar 1935 W
> ISNpif2 pulse length (p21) at 1925 W
Instructions:
optimize the solvent suppression in "gs"mode, using SPJB2 1 (FHCORZ 1), SPABZ22 (PHCORZ2Z2), SPAB23 (PHCORZ23)
Comments:
> make sure that TD1 < TOIMAX and at the same TD1 has to be an even number!
>omake sure thar TO2 < TO2MAX and ar the same TDZ2 has to be an ever number!
Ho raw data awailable
MNo processed data available
Amplifier Control Acquisition information Lock Shim Ceil  |POWCHK vTu Spooler ESMS status message
N Bl Ternperature [Kelvin] |queued: o
no acquisition running J . delayed: 0
|1 305K 298.0 cron 0| Autoshim & Locked &4 Error
Terminal I & Bruker TopSpin 3.2 o... I. Lock Display |

02.10.2014 G-NMR PP Library 11



Mseq
Step-by-step

@™ @ NX-guest@laurel:1088 - laurel
w™ Applications Places System Thu Sep 18, 12:36 PM
T & Bruker TopSpin 3.2 on laurel as guest Lock Display
File Edit View Spectrometer Processing Analysis Options Window Help = (="
D& MM &R B[ weadA 44 Fld N vKhxa 5 @ &6 @3]z
2pMp I A« UEQQQAQ[ e+ &+ |+ -2 E\} 44 R\iuestan

[ Browser | Last50 [ Groups

L]

¥

1 sam.20140918.mseq 10 1 /jopt/topspin/data/sam/nmr :

o [ guest
o= [ sam

o [ service

D

Spectrum rPrucParS I’Acunars Title PulseProg Peaks Integrals r’sample r’S(ruc(ure Plot Fid Acqu

PP ML CBCACONH. wafh

Inpur Parameters:

> IH offser 01

> 13C affser Q2P (middle of carboryl region, 40.0 ppm}
> 15N offset O3P (middie of amide region, 117.0 ppm)
> IH pif2 pulse length (p1)ar 20.0 W

> I13C pif2 pulse length (p3) ar 1935 W

> ISNpif2 pulse length (p21) at 1925 W

Instructions:
optimize the solvent suppression in "gs"mode, using SPJB2 1 (FHCORZ 1), SPABZ22 (PHCORZ2Z2), SPAB23 (PHCORZ23)

Comments:
> make sure that TD1 < TOIMAX and at the same TD1 has to be an even number!
>omake sure thar TO2 < TO2MAX and ar the same TDZ2 has to be an ever number!

Ho raw data awailable
MNo processed data available

kd )
Amplifier Control Acquisition information Lock Shim Ceil  |POWCHK vTu Spooler ESMS status message
N Il| Temperature [Kelvin] | queued: 0
no acquisition running J . delayed: 0
|1 305K 298.0 cron 0| Autoshim & Locked &4 Error
Terminal I & Bruker TopSpin 3.2 o... I. Lock Display |

02.10.2014
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Challenges...

User

* Finding correct pulse sequence

- redundant pulse sequences with similar names

- not sufficiently commented

- out-dated syntax
* Relevant input parameters?

- Shape? Delays? Offsets? Water Suppression?
Incrementation?

- Routing?
* Processing Parameters

- Correct phases? Forward-prediction? Back-

prediction?
Python

02.10.2014

NMR Facility

G-NMR PP Library

Implementation of pulse sequences

- Relying on tested release sequences Optimize:

- Specialized, “un-released” sequence 5@

- Further optimizations?

Providing working datasets with correct
processing for every sequence

_ urparn

- Making “rpar” more dynamic?
Adapting datasets to hardware changes?

- e.g. change of re-routing

Maintaining pulse sequence library on
several spectrometers in large NMR
centers?

- Time-consuming

- More efficient?

14



Outlook

* Further optimization of sequences

- improvement of water suppression

using adequate shapes and bandwidths

optimal control pulses

implement auto-calc functionality

* Simplification of setup of relaxation
experiments

- automatic creation of delay and power lists
- automatic peak integration?

* Version control software “git”
- accessible to G-NMR users

- easlily distributable

- transparent tracking of changes

Tasks from last meeting
(15.01.2014, Garching, TUM):

Improving pulse sequences
* Platform for distribution?

Discussion forum for pulse
sequences?

02.10.2014 G-NMR PP Library 15



Online Pulse Sequence Library

G-NMR Pulse Sequence Library - Chromium

Solution-State  Solid-State

Pulse Sequences: Protein

for (Specialized) Sequences

Contributions:
Frankfurt (Z = 2)
TUM (Z =5)

...hoping for further
contributions...

Miscellaneous
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solution
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Pulse Sequence Library Wik
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