
Acta Cryst. D (1999). 55, 1±5 IUCr � Notes for authors 1

notes for authors

Acta Crystallographica Section D

Biological
Crystallography

ISSN 0907-4449

Notes for Authors
Proceedings of the ICCBM9 Conference

1. Submission for refereeing

Authors should submit three copies of the

paper, accompanied by a signed Transfer of

Copyright Agreement form (Appendix A).

Contributions should conform to the general

editorial style of Acta Crystallographica

Section D.

Manuscripts should be submitted to:

Dr Madeleine Ries

Laboratoire de Cristallographie et RMN

Biologiques (UMR 8015)

FaculteÂ de Pharmacie

UniversiteÂ ReneÂ Descartes ± Paris V

4 Avenue de l'Observatoire

75270 Paris CEDEX 06

France

Telephone: +33 1 53 73 99 24

Fax: +33 1 53 73 99 25

E-mail: ries@pharmacie.univ-paris5.fr

Every effort should be made to ensure

that the submission is made either on or

before the opening day of the conference.

Papers received after 25 March 2002 will not

be accepted for publication.

At the acceptance stage authors will be

required to submit an electronic publication-

ready copy (see Appendix B).

2. Length of contributions

Papers should be no more than six pages in

publication-ready format. This equates to

approximately 5000 words including ®gures

and tables (a standard ®gure equates to 250

words).

3. Manuscript preparation

3.1. File formats

The manuscript should be prepared

according to the instructions in Appendix B.

Authors should use the special ICCBM9

templates available from the Editorial Of®ce

by e-mail (lj@iucr.org) or by ftp (see the

iccbm9 folder in the `templates' directory at

ftp.iucr.org). Figures should be prepared in

PostScript, encapsulated PostScript or TIFF

formats.

3.2. Title and authors

The title should be short and informative.

The contact author should provide an e-mail

address and a fax number. The e-mail

address will be used for editorial commu-

nications and despatch of electronic reprints.

3.3. Abstract

The Abstract should state concisely the

principal results obtained. Ordinarily 100

words will suf®ce. It should make no refer-

ence to tables, diagrams, or formulae

contained in the body of the paper. Litera-

ture references in an Abstract are discour-

aged. If a reference is unavoidable, it should

be suf®ciently full within the Abstract for

unambiguous identi®cation, e.g. [Smith

(2001). Acta Cryst. D57, 21±31].

3.4. Units

The International System of Units (SI) is

used except that the angstrom (symbol AÊ ,

de®ned as 10ÿ10 m) is generally preferred to

the nanometre (nm) or picometre (pm) as

the appropriate unit of length. Recom-

mended pre®xes of decimal multiples should

be used rather than `� 10n'.

3.5. Figures

Figures should be prepared using one of

the ®le formats listed in x3.1. Each diagram

must also be provided in `hard-copy' form,

as detailed upon submission. Colour or

greyscale ®gures should be provided as

glossy prints; laser printer or photocopier

output will generally be unsatisfactory for

colour reproduction. Inclusion of colour will

be at the discretion of the Editors.

3.6. Tables

Tables produced in Word should be

prepared using the Word table editor.

3.7. Mathematics

Authors submitting in Word should use

the Word equation editor to prepare

displayed mathematical equations.

3.8. Multimedia

Multimedia additions to a paper are

welcomed and will be made available via

Crystallography Journals Online. Please

contact the Editorial Of®ce for submission

details.

3.9. References

References to published work must be

indicated by giving the authors' names

followed immediately by the year of publi-

cation, e.g. Neder & Schulz (1998) or (Neder

& Schulz, 1998). Where there are three or

more authors the reference in the text

should be indicated in the form Smith et al.

(1998) or (Smith et al., 1998) etc. All authors

should be included in a full list at the end of

the paper. This list should be arranged

alphabetically and conform with the

following style:

Andrews, M. D., Wright, H. E. & Clarke, S. A.
(2001). In preparation.

BruÈ nger, A. T. (1992). X-PLOR. Version 3.1. A
System for X-ray Crystallography and NMR.
Yale University, Connecticut, USA.

Collaborative Computational Project, Number 4
(1994). Acta Cryst. D50, 760±763.

Crowther, R. A. (1972). The Molecular Replace-
ment Method, edited by M. G. Rossmann,
pp. 173±178. New York: Gordon and Breach.

Note that inclusive page numbers must be

given.

4. Crystallography Journals Online

Full details of author services can be

found at http://journals.iucr.org/d/services/

authorservices.html.

4.1. Electronic status information

Authors may obtain information about

the current status of their papers via the

WWW at http://journals.iucr.org/services/

status.html.

4.2. Reprints

After publication the correspondence

author will be able to download the elec-

tronic reprint of the published article, free of

charge. Authors will also be able to order

printed reprints at the proof stage.

5. Contact information

Contact details for the IUCr Editorial Of®ce

in Chester are as follows:

The Managing Editor

International Union of Crystallography

5 Abbey Square

Chester CH1 2HU

UK

Telephone: +44 1244 342878

Fax: +44 1244 314888

E-mail: med@iucr.org

ftp: ftp.iucr.org

WWW: http://journals.iucr.org

Author Name

Author Address

Author Name

Author Address



2 IUCr � Notes for authors Acta Cryst. D (1999). 55, 1±5

notes for authors

International Union of Crystallography
Transfer of Copyright Agreement

Title of Article (Please type or use capital letters)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Authors (Please type or use capital letters)

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Copyright to the above article is hereby transferred (except as otherwise required by national laws²) to the
International Union of Crystallography, effective if and when the article is accepted for publication in Acta Crys-
tallographica, Journal of Applied Crystallography or Journal of Synchrotron Radiation. In addition to reproduction
in conventional printed form your article will be stored electronically. Your assignment of Copyright signi®es your
agreement to the journal making arrangements to include your paper in document delivery services, CD-ROMs and
electronic databases, etc., worldwide. This transfer of copyright also applies to data submitted in machine-readable
form. However, the authors reserve the following:

(1) All proprietary rights other than copyright, such as patent rights.
(2) The right to use all or part of this article in future works prepared by or on the behalf of the author.
(3) In the case of `work for hire', the right of the employer to incorporate all or part of this article in future works.
(4) The royalty-free right of the employer to make copies of this article, without further permission, for his or her

own use but not for resale. Any identi®cation or notice appearing on the pages to be reproduced must not be
deleted.

This Transfer of Copyright Agreement must be signed by at least one of the authors (who agrees to inform the
others, if any) or, in the case of a `work made for hire', by the employer.

By signing this form you certify that your contribution is your original work, has not been published before (in any
language or medium) and is not being considered for publication elsewhere; that you have obtained permission for
and acknowledged the source of any excerpts from other copyright works; and that to the best of your knowledge
your paper contains no statements which are libellous, unlawful or in any way actionable.

The signed statement must be received before the article can be accepted for publication. Requests for further
information should be sent to the Executive Secretary of the Union.

Signature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Signature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Name and position, if not author Name and position, if not author

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Date . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

For use of the International Union of Crystallography only.

M. E. Reference Coeditor No. Issue Journal

This form may be photocopied.

² In this case please give further details overleaf.

APPENDIX A



Acta Cryst. D (1999). 55, 1±5 IUCr � Notes for authors 3

notes for authors

APPENDIX B
Instructions for electronic publication-ready papers

All papers will be printed in publication-ready format. Publication-ready copy should be prepared according to

the following instructions. Please read these carefully, as publication-ready copy that does not conform to these

instructions will be returned for correction.

(1) The paper should be submitted according to the ICCBM9 Notes for Authors. You do not need to prepare

the publication-ready copy until your paper has been accepted by the Editor.

(2) The maximum length of publication-ready copy permitted for these proceedings is six pages.

(3) Use the ICCBM9 electronic templates for the preparation of your publication-ready copy. Figures and

tables should be included in their correct positions.

(4) The electronic templates (LATEX and WORD) are available by ftp from the address ftp.iucr.org in the

directory `templates/d/iccbm9'. The styles shown below are already set up in these templates.

(5) The style of a publication-ready paper for the ICCBM9 Proceedings is shown on the following pages. The

detailed typographic specifications are as follows:

Layout details

Page size (text area): 183 � 238 mm

Column width: 88 mm

Space between columns: 7 mm

Fonts, spacing and WORD template styles

WORD template styles
Title: 12 pt bold Arial or Helvetica IUCr article title

Authors: 10 pt bold Arial or Helvetica IUCr author section

Affiliations: 9 pt oblique Arial or Helvetica IUCr affiliation list

Abstract: 9 pt Times Roman IUCr abstract

Keywords: 8 pt bold Arial or Helvetica IUCr keywords

Headings

Level 1: 8 pt bold Arial or Helvetica, aligned left IUCr heading 1

Level 2: 8 pt bold Arial or Helvetica, aligned left IUCr heading 2

Level 3: 8 pt bold Arial or Helvetica, aligned left IUCr heading 3

Text: 9 pt Times Roman IUCr body text

References: 8 pt Times Roman IUCr references

Figure captions: 8 pt Times Roman IUCr figure caption

Table captions: 8 pt Times Roman IUCr table caption

Table text: 7 pt Times Roman IUCr table text

Footnotes: 8 pt Times Roman IUCr footnote text

If you do not have Arial or Helvetica fonts available, please use another sans-serif font.

(6) Once your paper has been accepted, the Editor will ask you to provide (a) an electronic version of the final

publication-ready paper as a LATEX or WORD file including figures in their correct positions, (b) originals of

all figures and (c) electronic versions of all figures in PostScript, Encapsulated PostScript or TIFF format.

Please send the material to the Editor (not the Editorial Office) in a rigid card envelope to ensure it is not

damaged in the post.

(7) When the publication-ready copy has been approved by the Editor, it will be forwarded to the Editorial

Office in Chester for publication.



4 IUCr � Notes for authors Acta Cryst. D (1999). 55, 1±5

notes for authors

1.7 AÊ X-ray structure of space-grown
collagenase crystals

I. Broutin-L'Hermite,a* M. Ries-Kautt,a A. Ducruix,a

aLaboratoire d'Enzymologie et de Biochimie Structurales,
BaÃ timent 34, CNRS, 91198 Gif sur Yvette CEDEX, France.
E-mail: broutin@lebs.cnrs-gif.fr

Collagenases, divided into metallocollagenases and serine

collagenases, are the only proteases that cleave the triple helix

of collagen under physiological conditions. In the present work,

the serine protease collagenase puri®ed from Hypoderma line-

atum larvae is studied. From crystals grown in the International

Microgravity Laboratory (IML2), a data set was collected at

1.7 AÊ using synchrotron radiation. Although the resolution is not

very different, the signal-to-noise ratio and the quality of the

electron density are much improved. Alternate conformations

were revealed for several residues, in particular Tyr99, suggesting

a gate mechanism of recognition.

Keywords: inhibitors; serine protease; collagenase.

1. Introduction

Collagenases are the only enzymes able to cleave native collagen

under physiological conditions. Two different classes of

collagenases exist: the metallocollagenases, which are found

mostly in vertebrates, and the serine collagenases, which belong

to the invertebrate family. The latter enzymes are involved in

digestive rather than morphogenic functions. Several structures

of collagenases from the two families have been solved over the

last ®ve years (Li et al., 1995; Gomis-Ruth et al., 1996; Broutin et

al., 1996; Betz et al., 1997; Perona et al., 1997; Brandstetter et al.,

1998; Moy et al., 1999), but no similarities could be found,

metallocollagenase structures being mostly helical and serine

collagenase being mostly constituted of �-sheets.

The collagenase used in this study belongs to the chymotrypsin

family (Boulard & Garrone, 1978). It is extracted from the

digestive tract of the larvae H. lineatum, a cattle parasite

responsible for hypodermosis. H. lineatum collagenase (HLC) is

composed of 230 amino-acid residues, corresponding to a mass of

25 209 Da. It cleaves type III collagen in its helical part in only

one region, producing the two fragments (3/4 and 1/4 length)

characteristic of the cleavage of collagen by vertebrate collage-

nases (Lecroisey & Keil, 1985), but so far the mechanism by

which collagenase cleaves collagen is unknown. The structure of

the enzyme, initially determined at 1.8 AÊ resolution (Broutin et

al., 1996), was re®ned using a new data set from a space-grown

crystal. This data set had a signal-to-noise ratio which was clearly

better than those obtained from ground-grown crystals (Fig. 1a).

2. Materials and methods

2.1. Protein crystallization and X-ray

diffraction data

Collagenase was puri®ed from H. lineatum larvae according to

a previously described procedure (Lecroisey et al., 1979). Crystals

were grown under reduced gravity during the IML2 mission of

the US Space Shuttle, which ¯ew for 14.5 d in July 1994 (Broutin

et al., 1997), using the APCF apparatus (Bosch et al., 1992). One

crystal (1.2 � 0.8 � 0.8 mm) was mounted in a glass capillary of

2 mm diameter. Measurements were made 5 d after landing, at

279 K on the wiggler beamline W32 (Fourme et al., 1992) at

LURE (Orsay, France) using a wavelength of 0.901 AÊ and a

300 mm diameter MAR Research image-plate detector.

Complete diffraction data were collected from a single crystal.

The total oscillation range was 55�, recorded in steps of 1� with an

exposure time of 180 s per image. The space group is I422, with

two molecules in the asymmetric unit. The unit-cell parameters

were re®ned to a = 111.3, c = 165.7 AÊ , which is isomorphous to

the previously re®ned 1.8 AÊ structure (PDB code 1hyl). The data

set was integrated using MOSFLM software (Leslie, 1987) and

the CCP4 package (Collaborative Computational Project,

Number 4, 1994). It contains 54 934 unique re¯ections from 19 to

1.7 AÊ resolution. The completeness and percentage of data with I/

� > 3 are 96.3 and 77.6%, respectively, over the total resolution

range and 99.6 and 40%, respectively, in the last shell (1.7±

1.74 AÊ ). The global Rsym is 4.7% at 1.7 AÊ resolution for a

multiplicity of 4.4 and the mean I/� value is 11.4.

2.2. Re®nement

Re®nement of the structure was performed in the resolution

range 8±1.7 AÊ without any �-cutoff, using X-PLOR version 3.851

(BruÈ nger, 1992b). 10% of the data set in the 19±1.7 AÊ resolution

range were omitted from the re®nement and were used to

calculate the Rfree value (BruÈ nger, 1992a). In order for the

re®nement not to be biased, all previously determined water

Sample electronic publication-ready
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Figure 1
Two examples of quality improvement in the 1.7 AÊ HLC data set
compared with the previous data set. (a) Quality improvement in
reciprocal space: I/� as a function of 1/d2; for a detailed comparison, see
Broutin et al. (1997). (b) Example of the electron-density quality of HLC
at 1.7 AÊ resolution.
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molecules (PDB code 1hyl) except the 72 having the lowest

temperature factors were omitted from the starting model.

During the ®rst cycle, a slow-cooling procedure was executed,

starting at a temperature of 3000 K. Subsequent cycles were

limited to energy-minimization calculation and individual

temperature-factor re®nement. Between each cycle, 2Fo ÿ Fc and

Fo ÿ Fc maps were calculated between 19 and 1.7 AÊ and visua-

lized using the graphic program O (Jones, 1978). The values of

the R factor and Rfree were 22.9 and 28.3%, respectively, after the

®rst step and 19.5 and 24.5% after the last one. The mean

temperature factors are 22 and 26 AÊ 2 for the two molecules

(compatible with the Wilson slope of 23 AÊ 2) and 42 AÊ 2 for waters.

The accuracy of the coordinates as determined by the program

SIGMAA (Read, 1986) is 0.2 AÊ . Deviations from ideal geometry

are 0.009 AÊ for bond lengths, 1.53� for bond angles, 26.82� for

dihedrals and 1.27� for impropers.

3. Results and discussion

The structure of HLC was previously solved and re®ned at 1.8 AÊ

resolution (PDB code 1hyl) using X-PLOR version 2.1 (BruÈ nger,

1990) with no Rfree factor and with different geometry parameters

and topology ®les to the current version. The quality of the new

data set with a three times better signal-to-noise ratio (Broutin et

al., 1997), as well as a completeness of 100% at 1.8 AÊ (the

completeness of the previous data set was 74% on all data and

only 51% in the last shell), prompted us to start a new re®nement

procedure. The electron density calculated from the new data set

at 1.7 AÊ shows an amazing improvement in quality compared

with the 1.8 AÊ map. An example of the map quality is given in

Fig. 1(b). This improvement not only re¯ects the minor resolution

shift, but also the fact that the number of individual re¯ections

increased from 45 152 to 54 934, which underlines the dramatic

effect of completeness on map calculation. Another indication of

map quality is given by the fact that ten alternate positions were

visualized and re®ned (four in molecule A and six in molecule B),

only two of which were common to both molecules. Among those

alternate positions, four residues (39 and 99 in molecule A, and

99 and 143 in molecule B) are quite remarkable. ArgA39² and

GlnB143 are located at the interface between molecules A and B.

The electron density shows that the extremities of one glutamine

and of one arginine occupy the same position, thus leading to a

mutually exclusive situation. Among the three different pairing

possibilities, only one implies a direct hydrogen bond.

4. Conclusions

Proteinase inhibitors still receive a great deal of attention

because of their biological implications in many human and

animal diseases. The clear structural homology between HLE and

HLC allowed us to model enzyme-inhibitor speci®c features

implicated in the activity of the two enzymes underlying the

importance of three residues (Tyr99, Phe192 and Val216) in the

process of substrate or inhibitor selection. Tyr99 is involved in a

gate mechanism at the entry of the binding site. Phe192 and

Val216, which are common to HLE and HLC, delineate a shallow

hydrophobic binding cleft prohibiting the entry of large residues.

Val216 is seemingly responsible for the formation of crucial

hydrogen bonds between inhibitors and the enzyme.

The superposition of the two structures led us to the possibility

of a self-inhibition mechanism in HLC involving the �-hairpin

33±41 (LDITLQDQRRVW).

IB was supported by the Centre National d'Etudes Spatiales

(CNES).
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Figure 2
Superposition of the HLE±AAPV-CH2Cl complex with HLC structure: a
view of the active-site region.

Table 1
Speci®cations of optical components.

Component Speci®cations

Mo/Si MLM Substrate Si wafer (40 � 40 mm)
Number of layers 20
Period, d 12.5 nm (12.4 nm)²
Thickness ratio, Mo/Si 3/7 (3.25/6.75)²
Interface roughness, � (0.4 nm)²

Mo/C MLM Substrate Si wafer (40 � 40 mm)
Number of layers 50
Period, d 7.5 nm (7.9 nm)²
Thickness ratio, Mo/C 1/1 (5.5/4.5)²
Interface roughness, � (0.4 nm)²

² Values determined by ®tting to the observed Cu K� line diffraction curves.
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