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New 3D Structures of
Proteins and Nucleic Acids

(Source: Macromolecular Structures 1991...., 1999)
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Protocol for automated NMR structure determination

1. NMR sample preparation

microscale, unlabeled
protein

v
1D 'H NMR screening

Globular fold

microscale, [u-1°N]-
protein

v
2D [*°N,*H]-HSQC

NMR profile

Structure-quality
protein solution

\ 4
10 mg-scale, [u-13C,1>N]-
protein

y

2. NMR structure determination

|

Automated backbone assignment

v

Interactive validation of backbone assignments
Chem. shift adaptation to NOESY spectra

v

Automated [H,'H]-NOESY-based sidechain
assighnment, constraint collection and
structure calculation

NMR structure solved
accurate backbone fold

A 4

Interactive NMR structure refinement

v

NMR structure validation
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[1°N,H]-NMR-Profiles and Protein Structure
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[°N,*H]-NMR-Profiles and Protein Complexation
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2. NMR structure

NMR experiments

3 APSY-NMR experiments

Automated backbone assignment

20-35 2D-projections each T

Interactive validation of backbone assignments
Chem. shift adaptation to NOESY spectra

v
3D *N-resolved ['H,'H]-NOESY Automated ['H,'H]-NOESY-based sidechain
3D *3C-resolved [*H,'H]-NOESY(ali) assignment, constraint collection and
3D 13C-resolved [*H,*H]-NOESY(aro) structure calculation

NMR structure solved
accurate backbone fold

A 4

Interactive NMR structure refinement
v

@R structure reﬁD
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XtaIPred: a web server for prediction of protein crystallizability
(http://ffas.burnham.org/XtalPred-cgi/xtal.pl)

Crystallization class: 2 Comparison of target features with distributions of crystallization probabilities obtained from TargetDB -7
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JCSG NMR Target Selection on the HT-Crystallography Background

‘ Pfam, others Universe of protein
Sequences (>6-10°)
Q Pfam, solved

‘ Pfam, crystal structure determination not successful

Pool for NMR targets



Structural Coverage of New Pfams by NMR
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NP _247299.1 (Methanococcus
Jannaschii)

NMR /Crystal

> 1Y

= ’J—f //1 \\\\\‘: \\
\h\/v\s X " \ %




Backbone Dlhedral Angles ® and ¥
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NP _247299.1: cis/trans isomers of N103—
P104

NMR chemical shifts: two conformations for 64—66 and 101-104
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NP 247299.1: cis/trans isomers of N103—-P104
|dentification from 3C chemical shifts (») and *H-'H NOEs (>)
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NP_247299.1: segments 64-66 and 101-104
trans-P104 cis-P104




NP 247299.1 (Methanococcus jannaschii)
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Bound ngands Ald in Functional Annotation of Proteins

e Much diversity of ligands is found in protein crystal Examples of unknown ligands
structures of the JCSG and other PSI centers. bound to JCSG structures
e Interesting role for NMR in solution: ) |
ee The identity of the bound ligand is often difficult to
confirm by X-ray crystallography alone.
ee Scarcity of Apo-protein crystal structures.

Types of bound ligands identified in PSI structures

Nonmetal ions

Metal ions

Cryos
Others
Buffers

Cofactors

Precipitants

Organics
Peptides ~65% of proteins have bound ligands

Ligand bound
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A2LD1 (Mus musculus)

NMR NVIR/Crystal
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Joint Center for Structural Genomics
Developing HI methods for Gene to Structure and Funchic

A2LD1 Active Site

Crystal Structures
A2LD1 GGACT
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A2LD1
[*°N,*H]-HSQC Lineshapes
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JCSG NMR Core

NMR Core Leader Kurt Wuthrich

NMR Core Manager Pedro Serrano
NMR Core Protein Production Manager Michael Geralt

NMR Specialist Reto Horst

Automation of Protein Structure Determination
Samit Dutta

Kristaps Jaudzems
Biswaranjan Mohanty
Lukas Susac
Atia-tul-Wahab

Collaborations:

Bill Pedrini ETH Zirich
Torsten Herrmann UCB Lyon



Prion Proteins
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B2-a2 loop in variants of mPrP(121-231)

F175A Y169G Y169A Y169A/Y225A/Y226A




mPrP[Y225A,Y226A](121-231)
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mPrP Models: mPrP[Y169A — Y]

Xl = +60 Xl =-60
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