
SRCD Indicates a Conformational Change in the PLA2 Domain of the B19 Erythroviral  VP1Capsid Protein in Response to Calcium

In 2006 several new Erythroviral species were discovered. Previously, B19 was the 

only erythrovirus known to infect humans. Several erythroviral genotypes have been 

detected in frozen tissue samples but disappeared from circulation implying a 

progression in selective pressure impacting current capsid architecture. 

Parvovirus B19 exhibits a tropism for differentiated erythroid progenitor cells of the 

bone marrow. The blood group P antigen glycolipid and Ŭ5ɓ1 integrin are 

coreceptors necessary for infection. A 3.5 Å map of the VP2 capsid protein have 

identified surface features surrounding the threefold axes of the capsid partially 

responsible for antigenicity.
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We are interested in crystallizing the 

unique N-terminal domain of VP1 which 

exhibits phospholipase A2 activity. 

Viruses consisting only of VP2 form 

capsids but do not package DNA and 

are therefore noninfectious. 
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Advantages of Synchrotron Radiation Circular Dichroism 

over conventional CD

ƷBrighter synchrotron light applies a higher flux to the sample 

permitting data collection deeper into the vacuum ultraviolet range 

(VUV) below 190nm. 

Effects of calcium on secondary structure
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Synchrotron Radiation Circular Dichroism

Proposed Calcium 

Binding Region

ñActive Site Slotò

Highly conserved HDXXY motif.

His-Asp-X-X-Tyr

Molecular Modeling

Figure C. The sequence of all 36 non- redundant PDB chains in the MOE Molecular Operating System) 

library. Gaps in the sequence penalize the scoring of a particular chain during alignment. This alignment was 

�X�Q�S�D�F�N�H�G���D�Q�G���´�I�U�R�]�H�Q�µ���G�X�U�L�Q�J���W�K�H���P�R�G�H�O�L�Q�J���S�U�R�F�H�V�V�����7�K�H���R�U�D�Q�J�H���E�R�[���F�R�Q�W�D�L�Q�V���W�K�H���F�D�W�D�O�\�W�L�F���G�R�P�D�L�Q��
responsible for PLA2 activity. Mutations in this region inhibit entry of the B19 viral genome into the 

nucleus. The protein achieves its active conformation only in the presence of calcium. The suspected 

calcium binding loop is encircled in blue. The calcium loop of the viral protein was identified by homology 

modeling. 

The high-throughput crystallization lab 

at the Hauptman-Woodward Institute

Active site slot

Active site slot

Figure A illustrates all PDB files considered for homology modeling as listed above. Each of phospholipase A2 

deposition contains multiple disulfide bridges (yellow) contributing to the overall tertiary structure of this model, 

however the viral enzyme lacks cysteine. The suspected calcium binding loop is encased by the box. This region 

contains high fluctuations of RMSD. Figure B �L�V���D���F�O�D�U�L�I�L�H�G���U�H�S�U�H�V�H�Q�W�D�W�L�R�Q���R�I���D�O�O���W�H�Q���P�R�G�H�O�V���L�Q���¶�F�D�U�W�R�R�Q�·���I�R�U�P����
All PDB sidechain coordinates were omitted for clarity, except of the two most homologous entries (1BP72 & 

1BP7O).  
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Figure D

DICHROWEB 1 Analysis

No calcium Plus calcium

Contributions from 

aromatic side chains, 

disulfides, H, D,E,N,Q

CDSSTR Results

Theory

1. Brookhaven National Labs. National Synchrotron Light Source. Upton, NY. 11973.    2. Stony Brook University. Department of Biomedical Engineering. Stony Brook, NY. 11790. 3. Institut Armand-Frappier. Lavalle, Quebec. Canada.

ƷCircular dichroism in the ófar-UVô (<250nm) is richer in 

electronic transitions which depicts secondary structure. 

ƷStronger signals arising from amides elevate the 

signal-to-noise ratio allowing solutions containing 

buffers or detergents to be readily interpreted.

ƷFaster. Smaller sample required.Nitrogen 

purged sample cahmber. 

Figure D. The active site slot is part of the central �. helical 

chain bisecting the molecule. This reaction core catalyzes the 

molecular SN2 reaction of triglycerides. Fatty acids esterfied 

to the glycerol backbone can be removed from the SN2

position when calcium is present. At physiological pH the 

fatty acid carbonyl bond is oxidized creating a net negative 

charge. 

ƷChiroptical spectroscopy

ƷDifferential absorption of left and right handed circularly polarized light.  

ƷElectronic dipole transition moments in an achiral molecule equal zero or are perpendicular to 

each other resulting in zero rotational strength. 

ƷLight can be transmitted through the sample in the VUV until ~168 at which water begins to 

strongly absorb light. 

ƷThe absorbance is an important limiting factor in high-quality data collection. 

CDSSTR    SELCON3    CONTIN    VARSLC    K2D

NMRSD

% Helix

% Sheet

Disordered

Turns

0.015            0.291         0.172                          0.243

0.53              0.494         0.48             0.39         0.39

0.13              0.027         0.037           0.27         0.13

0.21              0.281         0.287           0.28         0.48

0.14              0.219         0.196           0.15

CDSSTR (W.C. Johnson)
CONTIN (S. Provencher and J. 

Glockner) SELCON3 (R. Woody and N. Sreeramq)

Mean Residue 

Weight: 112.87 da

Concentration: 

4.6mg/ml

Pathlength: 

0.0012cm

No reference set required 

(neural networks)

Results for K2d should be discarded if 

the maximum error is greater than 

0.227. K2d only requires wavelengths 

200 thru 240nm (non-srCD).
K2d (F. Moran et al.) 

Five algorithms were applied to the same scan with 5mM calcium 

in solution. CDSSTR was the clear winner with the lowest RMSD 

between a theoretical scans and the actual scan.

Figure B

Figure E

1Bonnie Wallace, University of 

London. Crystallography Dept. 

Within DICHROWEB 

there are several 

reference sets. The first 

reference set contains 

the widest selections of 

samples for SVD.

Secreted PLA2 encases a ring of cationic residues at its 

interfacial binding site. Prominent cationic patches have 

been identified on their surface which have high affinity for 

anionic phospholipids and anionic proteins. The cationic 

residues (His48, Asp49, Asn50) have been implicated in 

membrane binding. This could potentially allow them to 

interact with lipophillic substrates, such as the carbonyl ester 

linkage located in phospholipids. 

�. helix �� sheet

Negative peak ~222nm   nŸˊ* transition

Negative peak ~208nm

Positive peak ~192nm

ˊ Ÿ ˊ* exciton 

splitting along 

helical axis

Stronger peak

Weaker signals with more variation.

Negative peak ~217nm nŸˊ* transition

Positive peak ~195nm : ½ the intensity of 

the helical peak. ˊ Ÿ ˊ* exciton 

components normal to the plane of the 

sheet. 
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