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Introduction

This tutorial is designed to guide you through a solid-state NMR sequential triple
resonance backbone assignment using Ccpnmr AnalysisAssign Version 3.3. It is not
intended to teach any theoretical aspectsof NMR and protein assignment.

In this tutorial you will use spectra recorded on the SH3 domain of chicken a-spectrin
which was 2H,13C 5N labelled and back-exchanged into 100% H,O. The spectra were
recorded at 100 kHz MAS on an 800 MHz spectrometer. The spectra used, are a 2D hNH
and the following set of 3D spectrac hCANH, hcoCAcoNH, hcaCBcaNH hCONH and
hCOcaNH We are grateful to Prof. Bernd Reif for providing us with these spectra.

The tutorial uses projects provided in the 1HDetectTutorial directory.

Pleasenote that the images shown are only representative and you may encounter minor

differences to your setup.

Contents:

1. Project Setup

2. PeakPicking Spectra

3. Sequential backbone assignment
4. Other Useful Tools

5. Referencelnformation

Start CcpNmr Analysis V3

Apple users by double clicking the icon (OEN
CcpNmrAnalysis

Linux users by using the terminal command:
bin/assign

Windows users by double-clicking on the
assignbat file



1 Reminder: Basic Operations

Reminder: basic operations in CcpNmr Analysis

Sidebar
All data contained in a project, such as spectra and peak lists are located in the
sidebar. Double -clicking on an item will open its properties popup. Dragging an

item into the Drop Area will open it asa module (Spectrum Display, Table etc.)

Spectrum Display
A Spectrum Display can contain multiple overlaid spectra which share the same
axes To show/hide a single spectrum, click on its spectrum toolbar button. If you
close a display, you can open a spectrum by dragging and dropping it into the
drop area from the sidebar or by right -clicking on a sidebar item and selecting
Open as module. You can also add additional spectra to a spectrum display
module or drag several spectra into the drop area together to open them
simultaneously.

Mouse
A Pan -> Left-drag in display
A Zoominfout  -> Scroll wheel in display
A Context menu  -> Right-click
A Selectapeak -> Left-clickon a peak symbol 0 X0

A Move a peak -> select first, then right -click and drag

Two -Letter Shortcuts
Pressthe first letter on your keyboard e.g., M, followed by the second letter, e.g., K

(caseinsensitive). PressEscto cancelthe first letter.

For more commands and operations
Main Menu Help Tutorials Beginners Tutorial
OR
Main Menu Help Show Shortcuts



1 Tutorial Summary

Main Steps
A Open project

A Drag in SH31HdetSpectra.ccpn

A Project Setup :
A Spectrum > Set Experiment Types ET)
A Sidebar > Chain > <New Chain> using protein name and sequence
A Pick and Assign 3D Spectra:
A Assign > Pick and Assign PA) using Settings:
A Tick Automatic C/CA/CB NmrAtom assignment (Casdve)
A For Pick Peaks select Display and all 3Ds from drop-down
A Pick a peak in the hNH spectrum
A Assign > Set up NmrResidues (SN)
A Double -click on an NmrResiduein Pick & Assign table to navigate
A Pick 3D peaks or usePick and Assign
A Click Assign Selected to assign H, N and C atom types
A Correct carbon atom assignments, if necessary, using Assignment >
NmrAtom Assigner (AN)
A Open project SH31HdetPeakPickedAndAssigned.ccpn
A Sequential Assignment / Linking NmrResidues :
A Assign > Backbone Assignment BB) using Settings:
Match CA and C atoms. SetMatch and Search modules to top two 3D
Spectrum Displays,Add Display Group for lower two 3Ds
A Double-click on NmrResidue @68 in BB Assignment table

A Drag NmrAtom of matching strip onto orange arrow in Search Spectrum

Display:

GS:S:D_HCI\:I_2.1 rcz GS:3D_HCN.1 :Gs:so_HCh:J.z G:S:SD_HCN.('S
NR:@-.@68 NR:@-.@123.] NR:@-.@153. NR:@-.@77.

N-115.58001] k43 [T [99%] [i+1] [91%] [i+1][56%]

A Continue linking in i+1 direction
A For i-1 direction double click @69-1 and drag onto left hand arrow
A Make Sequence Specific Assignment:
A In Sequence Graph: drag anNmrResidue onto matching Residue in
Sequence (in lower part of module) to assign the whole stretch
A Other Useful Tools:
A Check/correct assignments using Peak AssignerAP) Assignment Inspector
(Al), Sequence Graph $G), Reference Chemical ShiftRC), Residue

Information (RI)



Project Setup

Open the project SH31HdetSpectra.ccpn

L L ] AnalysisAssign[3.3.3]
File Edii View Spectrum Molocules Assign Macro Plugins Help
[~default | i i
. | o0e < CcpnSH31HDetAssignTutorial
+ SpectrumGroups
+ ChemicalShiftLists
» NmrChains
+ Samples Name
+ Substances
+ Chains
— .
» Complexes > [ SH31HdetAssigned.ccpn
+ StructureData 5 .
! DataTabios > = SH31HdetPeakPickedAndAssigned.ccpn
Note:
'+ otes [0 SH31HdetSpectra.ccpn
» [ spectra
] Drop Area
VRSN
Ready s
e e @ z isAssign[3.3.3]
File Edit View Spectrum Molecules Assign Macro Plugins Help
~ SHTHGetSpecira 16 &z %] 2 Y ©
~ Spectra -~ B} ,
+ SP:hNH N A F+ = | o & & sl AT A F = | o T @ »|| AT A+ = || o] & @, »
e TA A~ NE S A A~ KA | T
’ gggﬂxggggn: MO | nGOcaNH ROANM | heoCAcoNH | heaGazanH it
+ SP:hCONH GS:3D_HCN_1.1 Fee GS:3D_HCN.1 c GS:2D_HN.1 N
+ SP:hCOcaNH N:115.672[1] N:115.789(1]
+ SpectrumGroups [in
» ChemicalShiftLists Lo (]
+ NmrChains rim
+ Samples -
+ Substances RE 1o
+ Chains
» Complexes s =74
» StructureEnsembles
» StructureData F174
» DataTables
» Collections - F17s
» Notes =
< 176 50
H120
@ 177
178
179
=2
180
181 b= +130
F60
182
183
184 —
F18s )
LockedFixed poml L tppm] o
R L LR o o o o el o o B e B S R I
H9 85 8 75 7 [ppem] HB8 85 82 8 78 75 72 7 [ppm] Ippm]
Search Pid/String e.g Sp:.. || GSRD_HON11 N [<| 115672 [»] 1 GSBD_HCN.1 N [<| 115789 [>[ 1 e s 7 & topml
Project saved to JU: i i i i cepn* (s

1A Drag & drop SH31HdetSpectra.ccpninto the sidebar or drop area.
CcpNmr projects are saved as directories with the.ccpn.
A Find the project directory SH31HdetSpectra .ccpn in the 1HDetectTutorial
directory and drag & drop it into the program.

The project will be loaded in your program window.

You will see six spectra, displayed in threeSpectrumDisplaysas:
A hNH (light blue, 2D_HN)
A hCANH (light green, 3D_HCN)
A hcoCAcoNH (blue, 3D_HCN)
A hcaCBcaNH (dark green, 3D_HCN)
A hCONH (orange, 3D_HCN_1)
A hCOcaNH (red, 3D_HCN_1)



Project Setup

1s

L 171 ||
Customise: )
Calibrate Spectra or shortcut
Horizontal Trace T,H CO
Vertical Trace T,V
Show Trace Scale Balloon T, S
Enter Ph O @ SpectrumDisplay Properties
Peak-Pic
. | hCONH | hCOcaNH
Mark Po!
Copy Selected
Mark AXi( Attribute
Link Contours v
Clear Mé¢ show Positive Contours v
Navi gate Positive Base Level 83,326,905,879.7824
Copy Ax Positive Multiplier 1.41 z
. Number of positive contours | 10 z
Flip Axe P
: . Positive Contour Colour Colour 103 ~| B8 v
Estimate Show Negative Contours
Make Sti  Negative Base Level -83,326,905,879.7824  *
Negative Multiplier 1.41 z
Number of negative contours | 10 z
Negative Contour Colour Colour 104 ~ | it v

Copy to |<All nD Spectra> ~
Copy

Revert | | Apply Cancel || OK

Set Spectrum Properties: Contours.

Negative contours can be useful to get a sense of the noise level in a spectrum, but to
avoid picking negative peaks by mistake, it is best to turn them off:

A right -click on each spectrum display andclickCont our s é

A uncheck Show Negative Contours

You can also perform these actionsfor each individual Spectrum in the Spectrum

Properties popup; open them by double -clicking on the spectra in the sidebar.




Project Setup

File Edit View Molecules Assign Macro Plugins Help

~ SH31 HdetS] Load Spectra... L, S
- Spectra Set Experiment Types... E,T
» SPNFTY alidate Path V,P
) SPhC allgate rains... y
» SP:hc Pick Peaks S
> ggiﬂg Copy PeakList... C,L
] :
» SP-hC Copy Peaks... C,P
vy Qnartnim Peak Collections... S, C

or shortcut ET

O O Experiment Type Selection

SP:hNH 15N HSQC/HMQC v
SP:hCANH HNCA v
SP:hcoCAcoNH HNcoCA v
SP:hcaCBcaNH HNCA/CB v
SP:hCONH HNCO v
SP:hCOcaNH HNcaCO v

Close

1C Set Experiment types
It is possible to tell the program what kind of experiment each spectrum is. Although
this is not strictly necessary in order to assign you spectra, it will allow you to make use
of several helpful features later on. Simply choose the solution NMR equivalents of the

solid-state spectra used here.

A Go to Main Menu Spectrum Set Exper i memnshortcityEe s é
A Set the Experiment Types from the drop-down menus as shown above and then

click Close.



Project Setup

~ SH31HdetSpectra
Spectra
SpectrumGroups
ChemicalShiftLists
NmrChains
Samples
Substances

v

{4 v v v v w

M Doubleclick

[t YPREE TR s RSy PN PN

[ NON New Chain
Chain Name A
Substance Name SH3
Molecule Type protein v
Comment \ > Optional <

Sequence Start 1 z

‘One-Letter Code | Three-Letter Code @ Ccp Code

MDETGKELVLALYDYQEKSPREVTMKKGDILTLLNSTNK
DWWKVEVNDRQGFVPAAYVKKLD

Add NMR equivalent atoms v
Add non-stereospecific atoms v
Add extra pseudo-atoms

Cyclic Polymer

'Revert | Cancel |

1D Create Chain
A Goto Sidebar  Chains  <NewChain>
Use the default settings with
A Substance Name : SH3
A Sequence: (copy and paste)
MDETGKELVLALYDYQEKSPREVTMKKGDILTLLNSTNKDWWKVEVNDRQGFVPAAY VKK
A Click OK

You can also useMain Menu Molecule Generate Chain or drop a FASTA

formatted file into the project (e.g. sh3_1m8m.fasta in the tutorial data folder).



Peak Picking spectra

it View Spectrum Molecules Macro Plugins Help

1HdetSpectra ©x  Setup NmrResidues... S, N

pec}ra c Pick and Assign h
pectrumaroups .

hemicalShiftLists Propagate Assignments P,G

mrhaina Conv Assianments C.A

or shortcut PA
E ? Pick assign
Navigate to =1 NmrResidue Table | PeaK|Table
B > select-to-add < - | N .
<Use all>

Show sequential strips

Mark positions v
Auto clear marks v
Link to current NmrChain

; Assign restricted axes only v

Automatic C/CA/CB
NmrAtom assignment

HNCACB Settings:
Gly has same sign as CAs 3
) CAs positive / CBs negative (¢) CAs negative / CBs positive

Pick Peaks in
(e) Display () PeakList

> select-to-add < - |

GD:3D_HCN
GD:3D_HCN_A1

- GD:3D_HCN
Restricted Axes vIH | | C v/ N
. o T

2A Pick and Assign Peaks Setup
We will pick the 3D spectra based on the hNH spectrum using the Pick and Assign
module:
A Go to Main Menu Assign Pick and Assign, or shortcut PA.
A Open the Settings (gearicon #@lnd select:
A Automatic C/CA/CB NmrAtom assignment (using the options shown
above)
A Pick Peaks inDisplay
3D_HCNand 3D_HC_1
(if required, remove <Use All> with right -click / Remove )
A Leave the remaining options as default and close the settings
A Ensure the selectedNmrChain is NC:@- .



Peak Picking spectra

o N ol
T "i" + - ‘H| -b”‘- LO.’A ®/‘

hNH

Gs:zo_ﬁ’l)ﬁi N Ctrl‘l‘ﬁ'l' @"

? - 127

Linux / Windows:

S~ - 128
H: 8.972
N: 129.277 —129 Mac:
Q—130
oD +
—131 @70 +
- 132
LockedFixed [ppm]
[ I I I [ I I I [ [ I I I [ I I [
H 95 92 9 88 8.5 8.IppmIB

»

25 Picking peaks inthe hNH spectrum
The relatively high degree of overlap in the hNH spectrum, means that it is better to pick

peaks individually rather than in one go.

Picking an obvious maximum

A Click on the spectrum display, hold down Ctrl (or Cmd for Mac) + Shift and left -drag
the mouse to create a blue peak picking box.

Placing a peak in an overlapped area:

A Hold down Ctrl (or Cmd for Mac) + Shift and click the mouse at the position where

you would like to place the peak.

A cross marks where a peak has been picked. r%
The hyphens separated by a comma indicate that the 9 /)

dimensions of these peaks are unassigned.

In principle you could pick the whole hNH spectrum before continuing, but in practice it
is probably better to pick the 2D spectrum at the same time as you pick the 3D spectra,
as the 3Ds will give you a better indication of where you need to pick/place your peaks in
the 2D.



Peak Picking spectra

File Edit View Spectrum Molecules

Macro Plugins Help
~ SH31HdetSpectra Fe]  Set up NmrResidues... S,N
v SpggffﬁNH " | Pickand Assign P, A
b 7 ]
. SP-hCANH 1 Propagate? Assignments P,G
» SP:hcoCAcoNH Copy Assignments C,A
b gg:ﬂcc%cl\?ﬁaNH . Backbone Assignment B, B
» . - .
» SP:hCOcaNH NR  Deak Assigner AP
» SpectrumGroups N:i  NmrAtom Assigner AN
» ChemicalShiftLists Assignment Inspector Al

or Shortcut SN

@ Set up NmrResidues

Source PeakList |PL:hNH.1 ~ | NmrChain |NC:@- ~
v| Keep existing assignments

v Select peakList from current strip

Cancel I Set up NmrResidues |

2(: Setup NmrResidues
Once you have picked your first peak in the hNH spectrum, you should use Set up
NmrResidues to give your peak an initial random residue number by which to identify it
and link it to peaks in other spectra as well as labeling the atoms.
A Go to Main Menu Assign  Setup NmrResidues (or use shortcut SN)
A Source PeakList PL:hNH.1
A NmrChain: NC:@-

1H, N
A Click Set up NmrResidues @

Your peak will now have a label such as@1H,N.

Use the shortcut PLto toggle between different ways to display the

peak labels or go to the SpectrumDisplay Settings (click on

the gear icon in the top left hand corner) to set the way you wish to view your
PeakLabels There are also further settings if youdouble -click on the PeakListin the
sidebar.
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Peak Picking spectra

Arrange your modules with the Pick and Assign module below or above the 2D_HN (hNH

containing) module:

@ [ ] ") SH31HdetSpectra - AnalysisAssign[3.3.3]
File Edit View Spectrum Molecules Assign Macro Plugins Help
- SH§1H§et$pemra (g2 ? 3D_HCN_1 Qa2 3D_HCN Q%] ? 2D_HN [>]
+ Spectra _ _ _
 Specumgroups | AT A+ = fof ol BB R A+ = ol RS A+ = e H S
» ChemicalShiftLists — — — — — —
» NmrChains hCONH hGOcaNH NCANH  hcoCAcoNH  hcaCBaNH hNH
» Samples S -
» Substances GS:3D_HCN_1.1 e GS:3D_HCN.1 c GS:20_HNT)) s
~ Chains NR:@-@1. NR:@-.@1. | NR:@-.@1.
I =T Y 150 244111 -1 N:130.244(1] W L1
» MC:A | L a0
» Complexes rm
v gtmmureEnsembles . a o i B,
» StructureData r @-@1.) ) e D
» DataTables = .&_@gﬁ‘
» Collections 1 F13 Fi3
» Notes -
® 174 ris
F175
F176 50
5 =177 g 4
| 178 NmrResidue Table ‘ Peak Table
in [NC:@- - ||Restricted || Assign Re:
- b NmrChain [NC:@ || Repiicted || fasn | pick s
L 1a0 # ~ Index Sequence Type  NmrAtoms Peg
10 et H,N 1
~181
- 60
182
~183
Ei=4
- 184
| 185
LockedFixed @-@1.H [ppm] LockedFixed @-@1.H [ppm]
L L L O LN I A N N D N B B N B B B B §
HO 95 9 85 8 [ppmil H8 95 92 9 88 85 82 8 Tghm]
Search Pid/String e.g Sp:... GS:BD_HCN_1.1 N |<| 130.244 =] 1 GS:3D_HCN.1 N </ 130.244 =] 1 " 5
get('SP:hCOcaNH').getPlaneData(position=[1, 38, 1], xDim=1, yDim=3) SN i

2D Navigate spectra

In the Pick and Assign module:
A Double -click on the row for the NmrResidue you have just created in the 2DhNH

spectrum, e.g. @1.

This will cause the 2DSpectrumDisplayto focus on the position of the peak labelled
@-.@1..H,N and to mark this position with two labelled rulers corresponding to each
dimension. Likewise, the two 3D SpectrumDisplayswill navigate to the corresponding z
(i.e. N) position and mark the appropriate frequency along the H axis with a labelled
ruler.

Ideally you should see peaks along this ruler in the 3D spectra.

11



Peak Picking spectra

&) ? &) ? kedhd o [x]
= . § P . § P . .
A+ — |- R ARA+ — || KRS RA+ =R

hCONH | hCOcahH HCANH | heoCAcoNH | heaCBeah

GS:3D_HCN_1.1 -89 GS:3D_HCN.1 c T .

NR:@-.@1. NR:@-.@1.

N:130.244[1] 170 N:130.244[1] s

,40 —

F171 129

172 — P &y &) 15
:@44* ~173 131
@_;;_ 478 132

175 =133

LockedFixed @-@1.H [ppm]
= 176 L sg T T T T T T T T T T T T T T T 1
H.5 92 9 8.8 8.5 8.2 [ppf]
=177 é é ? 3
|17 NmrResidue Table | Peak Table

_____ in (NC@. - | Restricted || Assig Re!
i @ NeCheln (NC:G- - Seleced Picka

# ~ Index Sequence  Type  NmrAtoms Pes

1 0 @1 H, N 1
181
~ 60
~182
L 183 5
- 184
| 185
LockedFixed @-@1..H [ppm] LockedFixed @-@1.H [ppm]
T T T rrrrrrrrrrrrrrrrrrrrrrrorT T rrrrrrrrrrrrrrrrrrrrrorT
HO 9.5 9 8.5 8 [ppErm] H8 95 92 9 88 85 82 8 Tpgpm]
GS:3D_HCN_1.1 N [<| 130.244 [>] 1 GS:3D_HCN.1 N [<| 130.244 [>] 1

2E Pick 3D Peaks

If there is little overlap in the 3D spectra:

A Click the Restricted Pick button in the Pick and Assign module.

This will pick all the peaks along a narrow region in the 3D window and these peaks

will be selected.

A Inspect the 3D peaks and delete any noise peaks or manually pick any peaks that
werenot picked automatically (someti mes

slightly shifted in the H dimension).

In overlapped regions:

A Pick the peaks in the 3D spectra individually.

Be aware that the peak picking occurs on any visible peaks, so it can be helpful to

adjust the contours levels to something suitable before picking your peaks.

12



Peak Picking spectra

o 3D_HCN_1 O|%x 3D_HCN DJiesJid o [X]
= M o d = = M o d = = M o d 3
oA+ - |H| '”‘P o ﬁ @ | A + - |H| '”‘P o ﬁ @ | A + - |H| ’”* o ﬁ @ »

hCONH hCOcaNH hCANH hcoCAcoNH =~ hcaCBcaMNH

GS:3D_HCN_1.1 -89 GS:3D_HCN.1 c = .
NR:@-.@1. NR:@-.@1.

N:130.244[1] 170 N:130.244(1] s

,40 —
F17 129
s P
L172 E—u— | = % By & 15
"EQJJ’ 173 = 131
@_;;_ | 47 L132
-175 133
LockedFixed @-@1.H [ppm]
= 176 L sg T T T T T T T T T T T T T T T 1
H.5 92 9 8.8 8.5 8.2 [ppf]
177 ! ? Pick and Assign_1
|78 NmrResidue Table | Peak Table |
_____ in (NC@- Restricted || Assign Re:
179 B NmrChain [NC:@- || ™ pick™ Bselected MPick a
| 180 # ~ Index Sequence  Type  NmrAtoms Pec¢
1 0 @1 H, N 1
- 181
L 60
182
L 183 @_
~ 184
185

LockedFixed @-@1.H [ppm] LockedFixed @-@1.H [ppm]

T T T rrrrrrrrrrrrrrrrrrrrrrrorT T rrrrrrrrrrrrrrrrrrrrrorT
HIO 95 9 85 8 [ppm H8 95 92 9 88 85 82 8 Ighm]

GS:BD_HCN_1.1 N [<| 130244 >/ 1 | GSBD_HCN.1 N (< 130244 > 1 | | i

2F Assign 3D Peaks
Once all the peaks in the 3D spectra have been picked:
A Make sure all of them are selected. If necessary, select them by
holding down Ctrl/ Cmd and clicking the peaks or dragging the
mouse over them, to select.

A Click the Assign Selected button in the Pick and Assign module. @1H, N, CB

é@ﬂ H, N, CA

This transfers the H and N atom assignments from the 2D spectrum

to the 3D spectra and assigns the CarbonNmrAtoms.

Note that some Carbon NmrAtoms are i-1 to the NH group they are

linked to. This produces an additional @x-1 NmrResiduein the table:

@1H, N; @1-1CA

Pick dnd Abﬁlqn 1
NmrFlesu:Iue Table | Peak Table .

N Restricted
NmrChain |NC:@- '|‘ ®Pick HSelectedHkaa

# = Index Sequence Type  NmrAtoms
1 1 @1 C,CA,CB,H,N
2 0 @1-1 C,CA

@1H, N; @1-1C

13



Peak Picking spectra

Alshl Macro  Plugins  Help

Set up NmrResidues... S, N I

Pick and Assign P, A : or
Propagate Assignments P,G |

Copy Assignments C A ShO rtcut
Backbone Assignment B,B | AN
Peak Assigner AP

NmrAtom Assigner

Assignment Inspector Al

[V

Q: ? NmrAtom Assigner O

Assigning Peak(s): hcaCBcaNH.1.2
NmrChain: NC:@- v | NmrResidue: |INR:@-.@1. ~ New Edit

Assign by axis () H()N@ C  C:42.903
) CATi+1]

CB [i+1]
OC[1] OC ) Cli+1]

I @1H, N, CB

@1H, N, CA

2G Correcting carbon atom type assignments
Occasionally you may find that the Carbon atom types have been assigned incorrectly
(e.q. if peaks are overlapped, too many peaks have been picked or the peak intensities
are unusual). In this case you can make corrections using theNmrAtom Assigner

module:

A Go to Main Menu View  NmrAtom Assigner or use the shortcut AN.

A Select a peak in on of the 3D windows.
The NmrAtom Assigner will predict the assignment for the carbon dimension, using
green for likely and orange for less likely assignments.

A Toggle any NmrAtom button to assign/ deassignit to the selected peak(s).

14



Peak Picking spectra

e0e ¥ i i - i i 3.3]
File Edit View Spectrum Molecules Assign Macro Plugins Help
- SHIHGetPeakPickedA...| 53] 7 30_HoN1 IR 3_Hon o3 IR O
pectra 1= . |
+ SP:hNH A+ = | o & al e A o = o] - BRI & T A 4+ = | o w R S
 SE A+ =k A+~ bk B S R R
+ SP:hcoCAcoNH hGONH hCOcaNH hCANH  heoGAcoNH hNH
+ SP:hcaCBcaNH
» SP:hCONH GS:3D_HCN_1.1 e GS:3D_HCN.1 c GS:2D_HN.1 N
» SP:hCOcaNH NR:@-.@68. NR:@-.@68. NR:@-.@68. Lis
» SpectrumGroups N:116.580[1] L1470 N:116.580(1]
» ChemicalShiftLists
» NmrChains L1ie
» Samples rn = T% ;
+ Substances - @-@68.N _~
» Chains 72 :
+ Complexes rn?
» StructureEnsembles @ " @68
» StructureData @-.@68.C @um L1713 @-.@68.CA ¢
» DataTables F118
» Collections b @167; @161 4154 7 -';2315‘%
- @-@68.AX > _
» Notes LOTKEdFiTEd = . 304, I teem)
o _ 175 i rso L H9 89 88 87 86  [ppmilE
i @1gh B = =
[5) %] ? Pick and Assign_1 Q|
176 S @167 NmrResidue Table | Peak Table
i ‘@. . ||Restricted|| Assign Restricte
©68; @68-1 e NmrChain [NGIG Pick | Selecied | Pick and As
- # Index Sequence ~ Type  NmrAtoms =
178 @G8; @68-1 o7t 7 @67-1 C,CA
Leo 67 8 @67 C,CA,CB,H,N
79 256 9 @68-1 C,CA
68 10 @68 C,CA H,N
=180 205 1 @69-1 C,CA
69 12 @69 C,CA,CB,H,N
L 181 206 13 @72-1 C,CA
72 14 @72 G,CA CB H,N
15 po8 15 @751 C,CA
75 16 @75 C,CA,CB,H,N
@-@68.H @-.@68.H n OR CB 1,
lockedrixed |@-@88.H | [epm] | liockedFived 8-0 Peml o 17 @77-1 C,CA
9H 95 92 9 88 85 82 8 [phm] H10 95 9 85 8 [ppml. 77 18 @77 C,CA CB H,N
GS:3D_HCN_1.1 N [<| 116.58 > 1 GS:3D_HCN.1 N |<| 116.58 > 1 P 1a A ol
get('SP:hCOCcaNH').getPlaneData(position=[1, 88, 1], xDim=1, yDim=3) u

2H Continue to Pick and Assign the 3D spectra

To use the sequential Backbone Assignment tools in AnalysisAssign, the and i-1
assignments for all NmrResiduesneed to be provided, so the procedure described in
sections 2B-G above should be carried out for all peaks in the hNH spetrum, where
possible.

Continue moving on to other peaks in the hNH spectrum or move through the z-planes
of the 3D spectra to identify, pick and assign the peaks. In some cases you will find that
the 3Ds do not contain peaks a the 2D peak positions d maybe because the peaks are too

weak or because they derive from sidechair

Once all three dimensions of all 3D peaks have been assigned to the appropriate
NmrAtoms, the backbone assignment can be carried out, but obviously for this tutorial we

provide you with a CcpNmr project in which this has already been completed.

Note that in principle, you can also Pick and Assign multiple rows (even the whole table)

in one go:

A Use the Shift or Ctrl/ Cmd key to select multiple rows.

A Click on Restricted Pick or Restricted Pick and Assign to pick and/or assign the peaks
for all selected NmrResiduesin one go.

This can work well for small proteins studied by solution NMR, but for this dataset, we

suggest a more manual approach.
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Sequential backbone assignment

L ] L ] AnalysisAssign[3.3.3]

File Edt View Spectum Molecules Assign Macro Plugins Help

[~ defaull | i i
. | o0e < CcpnSH31HDetAssignTutorial
+ SpectrumGroups
» ChemicalShiftLists
» NmrChains
+ Samples Name ~

+ Substances
+ Chains

e serm... > il i ccon
! SaisTaies * & SH31HdetPeakPickedAndAssigned.ccpn
= etspectra.ccpn

+ DataTables
+ Collections
+ Notes

> [ spectra

] Drop Area

Ready s

3A Open SH31HdetPeakPickedAndAssigned.ccpn

SH31HdetPeakPickedAndAssigned.ccpn is a project in which all the carbon atom type
assignments for the NmrResidueshave been completed and thus can be used directly
for the sequential backbone assignment. The project can be found in the

1HDetectTutorial directory.

A Open the SH31HdetPeakPickedAndAssigned.ccpn  project by dragging and
dropping it into the Drop Area or on the sidebar. Quit the current project with or

without saving.

eoe 4] i igned - isAssign[3.3.3]
File Edit View Spectrum Molecules Assign Macro Plugins Help
- EHSMHCt:etPeakPick--- ]2 3D_HCN_2 o|[%] 7 3D_HCN Q%] 7 2D_HN [x]
» opectra ] ~ N -
» Spectrumeroups || v AL 4 — || o] W RS S| AT A+ - < WBS o A A+ - 'R
» ChemicalShiftLists — — — Fa et & - — — o — o
» NmrChains RCANH | hcoGAcoNH  hcaCBcaNH RGANH  hcoGAcoNH hNH
» Samples -
+ Substances GS:3D_HCN_2.1 [ |GS:3D_HCN.1 [ GS:2D_HN.TD L Ng
» Chains N:123.0541] - N:122.800[1] 51
» Complexes 52 [
» StructureEnsemb... ® @111; @111 54 53 @67 110
» StructureData 8l R @111; @111 % 66 "
» DznaTqbles i 55 q@”g' ”“”53;‘ A 3.1@1124 55 £l
» Collections ® @103; g”- @112-1 - 56 "
» Notes @maia 12 56 - 3
g O 5 : 58 14
59 115
5 ¢ 60 116
1 : . , leeml | LockedFied , . . fom) "7
H 9 ] 7 [peml6 H 10 9 8 7 6 [ppm) 118
GS3D_HCN_2.1 N |<| 123.054 >/ 1 GS:3D_HCN.1 N |<| 1228 > 1 118
120
=l T | | I R O
£ "ot 5 < - ] ol T s N
RA+ -] SR8 " A+ [ ORISR 12
HCONH | hCOoaNH hOONH | hoOeaH :2
GS:3D_HCN_1.1 ¢ GS:3D_HCN_3.1 c 125
N:122.782(1] 172 N:123.131[1] . 7 . 5
9 n @114, @114-1 ©
@1 BHA26 173 @1as H?z 173 % .
@112 @11 L)
> 174
B %4?1 74 ﬂm' odi1a B s 128
s )& . 175 gn - 175 % T L1z
:Nw%ﬁ“' 176 %%@&?@HE?* 176 @ ﬁ.@” X L3
P m [ K> 177 F13
178 178 F132
L . ; ; ; [ppm] ockedFixed ; ; ; [ppm] F133
H 10 9 8 7 ppm] H 10 9 8 7 {ppm] LockedFixed —["F'Mm]
—— = — — - X T T
Search Pid/String e.g ... GSBD_HCN_1.1 N [<| 122,782 [>[1 GS:8D_HCN_3.1 N [<| 123.131 [=]1 H o 8 7 [ppm]
Project aved to i i i I ickedAndAssigned.ccpn® fh
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Sequential backbone assignment

Macro Plugins Help

Set up NmrResidues... S,N
Pick and Assign P, A or shortcut
Propagate Assignments P,G | B B

4 Copy Assignments

Backbone Assignment
| Paak Ascinnar AP |

Rarkhnna Accinnmant

General = Extensions “ | NmrChain NC:@- - Find matches

— ; gquerice Type  NmrAtoms
Display(s) > select-to-add < - 186 122 @186 C,CA, CB, H,

N
<Use all> 188 124 @188 CA,CB, H,N
191 126 @191 C,CA,CB,H,N
193 128 @193 C,CA,CB,H,N
196 130 @196 C,CA ,CB,H,N
198 132 @198 C,CA,CB,H,N
Show sequential strips v . 201 134 @201 C,CA,CB,H,N
Mark positions v f203 136 @208 C,CA,H,N
f_\i:ftzliirrr?;rﬁmwhain : 204 0 @031 G
Assign restricted axes only v 205 n 8691 C,CA
Al 206 13 @721 C,CA
Match CA NmrAtoms v 207 2 @64-1 C,CA
Match CB NmrAtoms 208 15 @75-1 C,CA
Match C NmrAtoms v 209 17 @771 C,CA
B 210 19 @79-1 C,CA
ChemicalShiftList CL:default - 211 21 @81-1 C
: y212 23 @83-1 C,CA
ChemicalShiftList CL:default -

— GD:3D_HCN/GD:3D_HCN_2
Match SpectrumDisplay |GD3D_HCN - | 4™

A~

i-1 Matches to show: | 3

neluve ulapldy \J[Uup
— GD:3D_HCN_3/GD:3D_HCN_1
Match SpectrumDisplay |GD:3D_HCN_3 ~ P

a

-

i+1 Matches to show | 3
Show Search Strip in Match Module

Focus Y-Axis i-1 Matches to show: | 3
Show Sequential Strips v P

i+1 Matches to show | 3 |7
Search SpectrumDisplay GD:3D_HCN_2 ~ ? hd

: Show Search Strip in Match Module
Remove Display Group

. Focus Y-Axis
Add Display Group Show Sequential Strips (v
Search SpectrumDisplay GD:3D_HCN_1 ~ P

Remove Display Group

Add Display Group

3|3 Open and set up the backbone assignment module
A Main Menu Assign Backbone Assignment or shortcut BB
A Select the NmrChain: NC:@-.
A Open the settings (gear icon) and set up as shown above, clicking onAdd
Display Group to add a second set of Match and SeachSpectrumDisplays
Note that the first display group uses the top two SpectrumDisplays the second
one uses the lower two. The right hand one is always specified as theMatch

SpectrumDisplay and the left one as the Search SpectrumDisplay .

17



Sequential backbone assignment

Spectrum Molecules Assign Macro Plugins Help

Chemical Shift Table C,T

NmrResidue Table N, T

Residue Table

Peak Table P, T

Integral Table I, T

Muliplet Table or Shortcut SG

Restraint Table R T

Structure Table ST

Data Table D, T
1 Violation Table vV, T
I Sequence Graph h
| Macdualivdt Avmabhinia lmamaadaw A T ‘
¢ ? Sequen;e Graph [x])]

NmrChain NC:@- - Show Sequence: v/ Show all NmrResidues: v
CB CB CB CB
N——CA—C N CA ——C N CA ——C N———CA—(
”HH @-.@63. ’ @-.@64. @-.@65. ”H @-.@66.
Ala 100 % Leu 65 % Ala 142 o —
H H Asp 16 % H ICRIE  Sequence Graph
Phe 8 % s
Tyr7 % NmrResidues: v
vetach from Drop Area
SH3A MDETGKELVL, ALYDYQEKSP., REVTMKKGDI . LT Close
Close Others

Close All
Copy Gid to clipboard

3C Open and set the Sequence Graph module
A Main Menu View  Sequence Graph or shortcut SG

A Select the NmrChain: NC:@
A Rearrange the modules to a layout like the Figure below

(or detach the Sequence Graph module and keep separate).

N

& oA
N N
‘ @-.@63. " | @-.@6s @-.@és. |‘" | @-.@66. |
H H

\ @-.@68.
Ala 100 %

Gly99% |
4 H

| @-.@e67. |‘

Leu 65 % Ala 14 %
Asp 16% H lie 10 %
Phe 8%

HiA MDETGKELVL. ALYDYQEKSP. REVTMKKGDI. LTLLNSTNKD. WWKVEVNDRQ. GFVPAAYVKK. LD

Note: If, using your own spectra, you do not see the coloured lines in the Sequence
Graph, you will need to go to yourSpectrum Properties and make sure yourReference
Experiment and Reference Experiment Dimensions have been correctly setin the

Dimensions tab. 18



Sequential backbone assignment

[ F 4 Backbone Assignment_1 EB

NmrChain NC:@-

v Find matches

-
# « Index Sequence Type  NmrAtoms Peak count *
66 3] @66 C,CA,CB,H N 3]
B7 8 @B7 C,CA CB,HN B
68 10 @68 C,CA H,N 6
ene 3.3]
File Edit View Spectrum Mo|ecules Assign Macro Plugins Help
~ e rceTe .. 3D_HCN_2 Qa2 0 Q2 (X]
pectra =
. SPhCANH T*"-H NE AL+ -HFNES | AA+-H+NES »
» SP:hcoCAcoNH POANH  hooGAGoNH  hoaGBeaNH NCANH  heoGAGoNH N
» SP:hcaCBcaNH ——— —
» SP:hCONH GS:3D_HCN_2.1 c _HCN.1|GS:3D_HCN.2 GS:3D_HCN.3| ¢ GS:2D_HN.17— z:gbg N
» SP:hCOcaNH || FINR:@- @151 ) il - NR:@-.@125. NR:@-.@63. NR:@-.@151.. 59055 {aq 61
§ Sﬁectrumeroups N:119.072(1]2 @15 Iz [i+1] [99%] J(i+1] [95%] [i+1][90%] 61 ) Ly
ChemicalShiftLists N:121.471[1]  N:129.161[1]
» NmrChains ey @63; @)
» Samples Ls @ |° T |
» Substances @151 NG "
» Chains @-.@151..CA § 63 @-@151.CA 6 ]
» Complexes Lot bl
» StructureEnsem... i =)
» StructureData 65 ! Lea @9 7 @133
» DataTables LockedFixed ‘@-v@m .- [opm] Lockedfixed  LocKdFixed Lé{gkved'sixgq‘ ) topm) 3¢ x;am /
3 @151.\t
’ ﬁg{fg"ms o4 9 8 7 topm) B 88 [ppMl HS\ Ofpml H75  [ppm) Lockedrixed, (218 @151 — tppm)
g GS:3D_HCN_2.1 N <| 119.072 > 1 3 GS:3D_HCN.3 </ 129.161 > 1 § 6 85 84 83 82 81 8 79 78 7.7 7.(pphi)
a2 v Q ? Backbone Asslgnmsnl 1 Q
- NmrChain NC:@- ~ | v Find matches
LA+ - ‘—.\ o« T ‘SJ %) W, »
! “« W # ~ Index Sequence Type  NmrAtoms
—a 147 B8 @14/ C,CA CB, H, N
hCONH hCOcaNH 149 90 @149 C,CA,CB,H,N
GS:3D_HCN_1.1 ¢ 3 GS:3D_HCN_3Ecris 161702 @151 C,CA,CB,H,N
rNR@m@L’n ! . NR:@-@63. Ei7ig 153 94 @153 C,CA,CB,H,N
N:119.07511] 5«“112]9 52‘1”;1 2, s es @155 C, CA, CB, H,N
2046100 £ |lisr es @157 C,CA,CB,H,N
728 159 100 @159 C,CA,CB,H,N
@-@151.C @157: @157 > y @-@151.C L 161 102 @161 CA,CB,H,N
e 163 104 @163 C,CA,CB,H,N
1735 g e C,CA,CB, H,N
738 el E 167 108 @167 C,CA, CB,H,N
" - @151.H ¥
Lockedixed, Tl L1 Fih fogkedkRed Locegrped  Weblearied  Em |l ico 110 @0 C,CA,CB,H,N
H36 85 84 83 82 81 8 79 7.8 7.7 7.8ppl H [ppi]  HS5  9.Ippm) 75 [ppm)7 176 112 @176 C,CA, CB,H,N
GS:3D_HCN_1.1 N <| 119.072 1 GS:3D_HCN_33 N </ 129.%61 > 1 78114 @178 C.CA.CR.H.N

\GS:SD_HCNJJ/
NR:@-.@69.

_[i+1] [99% ]«
N:130.333[1]«

NmrAtom Strip 1D

-

match probability

match direction

\

15N chemical shift

n the i +1 direction

3D Assign i

A Double -click the @151 row.

You will see a series of changes in the GUI:

2D _HN: navigates to the @151 peak in the hNH spectrum (the H and N chemical
shifts are marked)

Search Displays (3D_HCN_2, 3D_HCN_1):navigate to the @151 NH plane and mark
the CA and C chemical shifts.

Match Displays (3D_HCN, 3D_HCN_3): display 3 strips in the order (left to right) that
the AnalysisAssignalgorithm thinks best match the @151 CA and C chemical shifts. At
the top of each strip you will see the StripID, the NmrAtom associated with that strip,

the link direction and match probability and the Nitrogen chemical shift in the z -plane.
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Sequential backbone assignment

g2

NmrChain NC:@- -

Sequence Graph 8

Show Sequence: v Show all NmrResidues: \

CB

CA C

‘ @-.@151.
Thr 99 %

4

SH3:A MDETGKELVL, ALYDYQEKSP., REDQ{;TMKKGDISG LTLLNSTNKD, WWKVEVNIT

-

B3 3D_HON 2 1K

% i i % i i
ﬁr 7& + - |H| ’”* oy ®’0 i ﬁr 7& + - |H| ’”* oy ®i
hCANH hcmNH hcaaNH hCANH hcmNH —
GS:SD_HCN_2.1{@':’:’ e GS:3D_HCN.1 GS:3D_HCN.2 GS:3D_HCN.3 &1
TINR:@-.@151.7] NR:@-.@69. NR:@-.@125. NR:@-.@63.
N:119.072[1] - 61 [i+1][99%] [i+1] [95%] [i+1][90%]

N:130.333[1] N:121.471[1]);5 N:129.161[1] G- 62
- 62

151 :
@-@151..CA < - 63 @-015:88% € @-@151.CcA @-@151.CA [ 63

- 64

64

3D € Assign in the i+1 direction

A If you deselect Show all NmrResidues in the SequenceGraph

Then Sequence Graph will draw a schematic residue, labelled with the NmrResidue
name (@151) and predictions of the possible residue type(s) below it. You can see
@151 is predicted to be a Threonine.

The CA chemical shift of a Threonine is at around 5868 ppm, so you may find that you
need to shift the y-axis a little lower in the top two modules to see the CA search and

match peaks.

If you are doing this on a small screen (e.g. on a laptop), then it can be helpful to

remove the toolbars in the SpectrumDisplaysby typing TB and SBin each

%[ 2 IV ©

GS:3D_HCN.1  GS:3D_HCN.2 GS:3D_HCN.3 [ ¢°

NR:@-.@69. NR:@-.@125. NR:@-.@63.
[i+11[99%]1  [i+1] [95%] [i+1][90%] 57
N:130.333[1] N:121.471[1] N:129.161[1]

SpectrumDisplay

- 58

- 59

20



Sequential backbone assignment

E<JEd so Hen 2 DNEYE 3D_HCN

A+ = IR A + = |- BB

hCANH hcomNH » hCANH hccmNH -
GS:3D_HCN_2.1 GS:3D HCN.1 GS:3D_HCN.2 GS:3D_HC:N.3
NR:@-.@151 NR:@-.@69. NB:@-.@125. NB:@-.@GS.
@153 130,383[1] N:121.471[1] N:129.161[1]
- Drop on o
K Select and draBlR: @.@69.

35 Connecting NmrResidues
Upon examination, the first strip in the Match SpectrumDisplays(3D_HCN, 3D_HCN_3)
shows NmrResidue @69; the H, CA and C marks align with the peaks of this residue,
we can therefore see that is the best match for @151.
A Select the strip label NR:@-.@69. on a Match SpectrumDisplay
A Drag and drop the label on to the 1lnina SearchSpectrumDisplay
A CheckShow all NmrResidues in the Sequence Graph module (and make sure

NmrChain #2 is selected) to see the new connection

CcB CcB
N/C.“. c N4GA— o
‘ ‘ #2.@151. ‘ ‘ #2.@69.
Thr 99 % Leu 53 %
H H | Asp21%
Phe 12 %
Tyr 10 %

Asn 1%

At this point@15l1and @69have been put into a soalled connected stretch and they are
in a newNmrChaircalled#2, which means that th&lmrResiduemames have changed to
#2.@151and#2. @69 The Backbone Assignment module should automatically be set to
NmrChair#2.

When strips are dragged and dropped through this procedure, AnalysisAssign will
subsequently look for i+1 matches f@69 The algorithm thinks tha@®87is a good match
for @69and on inspection it is a match, so selecting and dragg@igonto the ofa

Search Spectrum Display will continue the assignmer 1|

Note: The Settings panels of both tisequence GraphndBackbone Assignmemnodules
contain a settind.ink to current NmrChainlf this is checked, then selecting a new
NmrChain in one module will automatically update that used in the other module. You can

switch this on or off as suits you best.

Link to current NmrChain v 21



Sequential backbone assignment

@ o
O ? Sequence Graph Q
NmrChain NC:#2 - Show Sequence: v Show all NmrResidues: v
CB CcB CB CB .
N/CA c N/r‘,ﬂ, c N/C.A. c Nch—C
H ‘ #2.@188. | ’ #2.@91. ‘ #2.@124, ‘ H ‘ #2.@176. I
Thr 100 % Asp 38 % Lys 25 % Leu 71 %
H Leu 28 % H A = Asp 16 %
Phe 13 % M Phe 6 %
Tyr 10 % G Drop on D Tyrd %
Asn 9 % V. - .
SH3:A MDETGKELVL, ALYDYQEKSP., REVTMKKGDI ., . WWKVEVNDRQ. 1
O
Assignment

. Assign nmrChain: #2;
nmrResidue: #2.@176. to residue: A.
40.ASP?

No Yes

3|: Link NmrChain to Chain
If you continue assigning in the i+1 direction, you should end up with a stretch

consisting of:
@151 @69 @87 @178 @95 @188 @91 @124 @176

and LTLLNSTNKDwill be highlighted in the Sequence Graph sequence because this is

the best match in the sequence based on the chemical shifts.

A Select e.g. the label #2.@176 in the Sequence Graph and drag it onto the right-
hand residue (D) in the highlighted sequence

A Click Yesin the confirmation popup

You may notice a newNmrChain A has been automatically created and is linked to the

Chain A for the above NmrResidues-Residues.

Now the relevant hNH peaks for the selected stretch are fully assigned. You can inspect

this in the 2D_HN Spectrum Display and see some fully assigned peaks, e.g. K39.

22



Sequential backbone assignment

e

’ Backbone Assignment_1 (%]

hain |[NC:A v | |v| Find matches
# Index =~ Sequence  Type NmrAtoms ]
246 0 32-1 C, CA Double-click on row 32-1
151 1 32 THR C,CA,CB, H,
aTal~ nn 4 m MNA
o[ 3D_HCN_2 Q]2 3D_HCN
A+ =~ RS R A+ = |- & B S
hCANH hcoCAcoNH  hcaCBcaNH hCANH hcoCAcoNH
GS:3D_ HCN 2" GS 3D HCN 8 GS: 3D HCN.1 GS:3D_HCN.2 GS:SD_HCN.:S
: Drop on | NR:@-@133. NR:@-@167.
o [iF1] [99%] [iF1] [98%]
iy N:128/ 30[1] N:120.507[1] N:116.875[1]
ene
¢ ? Sequence Graph (]
NmrChain NC:A - Show Sequence: v| Show all NmrResidues: v i
CB CB CB CB )
N/C.‘". G N/C.". C N/C.". C G
‘ H‘ A21.ARG ‘ |”H A22.GLU ‘ HH A.23.VAL ‘ ‘H A.24.THR
GIn 31 % Lys 32 % Val 32 % Thr 100 %
His 22 % H Met 27 % H Met 18 %
Cys 11 % His 12 % His 13 %
Glu 10 % Arg 11 % Tyr 11 %
Trp6 % Lys 8 %

'SH3A MDETGKELVL, ALYDYQEKS ", REVTMKKGD| ., LTLLNSTNKD, WWKVEVNDRQ., GF"

|

»|~)

3(3 Assign in the i-1 direction

The Sequential backbone assignment in the i-1 direction is fully analogous to the

i+1 direction except you will need to start with a 816 NmrResidue and drop the

strip label on the icon. ]

A Go to the Backbone Assignment module table

A Click on the Index column header to sort the NmrResiduesby index.

A Double-click on row 28-1

A Select the best match NR: @-.@72. in one of the Match SpectrumDisplays
(3D_HCN or 3D_HCN_3) and drag & drop it onto the |J,' in a Search
SpectrumDisplay (3D_HCN_1 or 3D_HCN_2).

Note that as this will automatically assign NmrResidue @72 to 31.LEU.

A Continue in this direction until you have added @137 @123, @68, @121, @97,
@125, @169, @193, @112 and have assigned everything up until Proline 20.
Note that you cannot continue the assignment beyond this point, since Prolines
do not have an NH group and thus always result in a break in the sequential link

of residues via NH based spectra.

If you wish, continue trying to assign other stretches of the protein. .



o

| Current Peak: hncacb.1.76

3

NmrAtom

Alternatives

NmrAtom
A74VALH

Current Peak: hncacb.1.76

o909

New

Other Useful Tools

Peak Assigner (x]

H: 8.597 C: 52.496 . 1.006
Delta ~ | INmrAtom Delta DOUb |e-CI |Ck =
A25ARGH 0.001 A.25-1.CA  6.692 h .
to de-assign
Alternatives Alternatives
Delta - | INmrAtom Delta ~ ! INmrAtom Delta -
0.003 A.26-1..CA 0.013 A51.GLUN 0.017
A.25.ARG.CA 0.039 A42.CYS.N 0.142
A.50.ALA.CA 0.087 A50.ALAN 0.184

A51-1..CA 0.089
A.65.ALA.CA 0.368
A.66-1..CA 0.379
A.67.ASN.CA 0.382
AR8-1 CA n3an
Edit | New

Peak dimensions

Currently selected peak(s]

with isotopes and
chemical shifts

‘

reak Assigner

H: 8.597 C:52.496 N: 124.006
NmrAtom Delta « | INmrAtom Delta « | INmrAtom Delta -
A.25.ARG.H 0.001 A.25.ARG.N 0.007
Alternatives Alternatives Alternatives
NmrAtom Delta ~ | INmrAtom Delta -

A74VALH 0.003 A26-1.CA  0.013 ' Doubleclick

New

A.25.ARG.CA 0.039
A50.ALA.CA 0.087
A51-1..CA 0.089
A.65.ALA.CA 0.368
A.66-1..CA 0.379

A.67.ASN.CA 0.382
ARR-1 CA n3an %
Edit New New

to assign

ThePeakAssigneris very versatileand it has a number of optionsto guide its behaviour Usethe gearbox iconto
show/hide these. Crucialparametersare the assignmenttolerancesalong eachdimensionfor the different spectra
Theseare set to (sensible)default valuesbut can alsobe modified by usingthe Dimensionstab of the Spectrum
Propertiespopupsof the respectivespectra(openby double-clickingon a spectrumin the sidebar)

4p

Editing Assignments

An easy way to edit the assignment of a peak is with the Peak Assigner:

A Bring up the Peak Assigner module either by going to Main Menu View
Peak Assigner, with shortcut AP.

The upper panels show the peak assignments, the lower ones show NmrAtoms

with Chemical Shifts close the peak position. There is a column for each peak

dimension. The Isotope type and chemical shift are shown.

A Double -click on an NmrAtom in the top panel to remove this assignment from
that dimension of the selected peak.

A Double -click on an NmrAtom in the lower middle panel to assign this
NmrAtom to the selected peak in that dimension.

A Use the New button to add a new NmrAtom not in the list, or Edit to edit the

selected NmrAtom . 2



Other Useful Tools

or
shortcut
Al

4B Checking Assignments
The Assignment Inspector is a useful tool for inspecting assignments:
A Open the Assignment Inspector module:
Main Menu Assign  Assignment Inspector or shortcut Al

A Make sure your ChemicalShiftListof interest is selected.

A Click on Value Error to sort the top table by the Chemical Shift error.
Chemical Shifts with unusually high errors should be investigated.

A Select a row in the (top) Chemical Shift table.
This will populate the peak table below with all peaks belonging to that
NmrResidue (not NmrAtom!).

A You can filter the peak table by clicking on an NmrAtom on the left.

A Clicking on Pos F2will sort the peak table by the carbon chemical shift and you

can find outliers.
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