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Outline

• Theory – Backbone and side-chain
resonance assignment

• CCPNmr Analysis Software

• Practice – Using CCPNmr Analysis to assign
a protein
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Sequential Assignment
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3. Find new NH group 
in CBCANNH
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4. Identify new Cαααα/Cββββ
pair in CBCANNH

1. Find identical Cαααα/Cββββ
pair in CBCA(CO)NNH

2. Get new NH group
in CBCA(CO)NNH

5. / 1. Find identical Cαααα/Cββββ
pair in CBCA(CO)NNH

6. / 2. Get new NH group
in CBCA(CO)NNH
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Sequence Specific Assignment



NH
i NH

i+1 NH
i+2 NH

i+3 NH
i+4 NH

i+5

Ala

Cβ

Cα

Ser/Thr Gly

MVSPEEAVKW GESFDKLLSH RDGLEAFTRF LKTEFSEENI
FWIEASGDFK KSKGPQQIHL KAKAIYEKFI QDTEASGVNL
DFHTKEVITN SITQPTLHSF DAAQSRVYQL MEQDSYTRFL
KSDIYLDLME GRPQRPTNLR RRSRSFTCNE



Side-Chain Assignment
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Ambiguities
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Side-chain Assignment
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Outline

• Theory – Backbone and side-chain
resonance assignment

• CCPNmr Analysis Software

• Practice – Using CCPNmr Analysis to assign
a protein



CCPN

• Collaborative Computing Project for NMR

• CCPNmr Analysis – Assignment Software

• Format Converter
• EXTEND-NMR – interface for numerous

different NMR software packages



CCPN Data Model

Atom

Chemical Shift

x-co-ordinate
y-co-ordinate
z-co-ordinate

Isotope

Amino Acid Type

Atoms bonded to



• don’t know which two
atoms belong to the signal

• cannot define it by the
chemical shifts

• do know that the 1H and 
15N are directly bonded

�use Resonance as a 
placeholder
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[1]
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Spin Systems
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Windows

Each window 
• has a defined set of 

isotope axes
• can show any

spectrum which has 
those axes
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Molecular System

Protein

Molecular System 1

Protein
+ Ligand

Molecular System 2



Molecular System



Experiment Types



Strips



Project Menu



Experiments Menu
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Molecules Menu



Assignment Menu



Resonance Menu
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Data Analysis / Structure Menus



Charts Menu



Other Menu



Other Menu



Mouse Usage

Left-click + Shift (+ drag) add to the selection
Left-click + Shift + Ctrl + drag pick peaks
Middle-click + drag move the spectrum around
Middle-click + Shift + drag up/down

zoom in/out
Middle-click + Ctrl + drag zoom in on dragged region
Middle-click + drag edge of z-scroll bar

in/decrease plane thickness
Right-click menu with various options
Mouse-wheel zoom in or out
Mouse-wheel + Ctrl move through z-planes



Right Mouse Menu



Outline

• Theory – Backbone and side-chain
resonance assignment

• CCPNmr Analysis Software

• Practice – Using CCPNmr Analysis to assign
a protein



Backbone Assignment

Peakpick HSQC

Set N and HN

Resonances, Spin 
Systems and Atom Types

Peakpick 3D Spectra

Set Cα and Cβ
Resonances, Spin 

Systems and Atom Types

Link Sequential Spin Systems



Initialising the HSQC



Peakpicking the 3D Spectra

• Assignment → Link Peak Lists
– Root spectrum
– 3D Spectrum 
– Tolerances



Peakpicking the 3D Spectra



Linking Sequential Spin Systems
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1. Find identical Cαααα/Cββββ
pair in CBCA(CO)NNH
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2. Get new NH group
in CBCA(CO)NNH

5. / 1. Find identical Cαααα/Cββββ
pair in CBCA(CO)NNH

3. Find new NH group 
in CBCANNH

4. Identify new Cαααα/Cββββ
pair in CBCANNH



Linking Sequential Spin Systems



Linking Sequential Spin Systems

1. Find peak in HSQC as starting point
2. Navigate to this NH position in the CBCANH

3. Identify own and previous Cα/Cβ by comparison 
with the CBCA(CO)NH



Linking Sequential Spin Systems

4. Assign own Cα/Cβ



Linking Sequential Spin Systems

5. Select own Cα/Cβ and search for matching 
Cα/Cβ peak pairs in CBCA(CO)NH

– Right click → Peak → Match Peaks → In 
CBCA(CO)NH → F3



Linking Sequential Spin Systems

6. Display matching peaks in strips and select 
best match



Linking Sequential Spin Systems

6. Display matching peaks in strips and select 
best match



Linking Sequential Spin Systems

7. (a) Good Match: Assign the CBCA(CO)NH 
and set the NH as sequential spin system

– Right click → Assign → Set Sequential Spin 
Systems → F1 0, F2 0, F3 -1



Linking Sequential Spin Systems

7. (b) No Good Match: Start Again…



Linking Sequential Spin Systems



Semi-automatic Linking

• Assignment → Link Sequential Spin Systems



Semi-automatic Linking



That´s It

Happy Assigning…


