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Figure 1: A geographical distribution of the CMCF Users in 2009.
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Introduction

The CMCF 08ID-1 beamline is serving protein
crystallographers as a primary beamline designed for small
crystals and crystals with large cell dimensions. Together
with CMCF 08B1-1, which is designed to be fully automated,
both beamlines constitute the Canadian Macromolecular
Crystallography Facility.

The 2009 activity period saw an increase in the user
community to 30 laboratories across the country and 4
from the US (Figure 1). The 08ID-1 beamline was open to
general users by the peer review process on August 1, 2009.
During the last year. purchased access reached 4.5% of total
available beamtime and mail-in crystallography accounted
for 4.5%. The deposition of protein structures originating
from the 08ID-1 beamline in the Protein Data Bank increased
to fifty-five compared to fifteen at the end of the last activity
period. The 2009 activity period resulted in 20 high impact
publications in which data were collected at the 08ID-1
beamline.
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The Canadian Macromolecular Crystallography

Facility facilitates high-resolution structural studies of
macromolecules. The data obtained at the CMCF 08ID-

1 beamline are used to model detailed three dimensional
structures of macromolecules which are used to increase
understanding of the structural basis of basic biology and
biochemistry, to develop and improve the design of ligands
that bind to macromolecules in order to use these ligands as
pharmaceuticals, and to develop a basis for modifying the
structures of macromolecules themselves in order to alter
their functions.

Instrumentation and Software

During the 2009 activity period, several improvements were
made to the beamline hardware and software to enable more
productive operation. The Stanford automounter (SAM) has
been installed in the experimental hutch and it is being tested
(Figure 2). Its full implementation will allow remote access
to the beamline in 2010. The robot accepts universal pucks as
well as SSRL cassettes and can hold up to 192 samples.

In order to implement remote access to the beamline,
software development is as important as the development of
hardware and they both need to be done at the same time.
Part of this is development of an interactive GUI for data
collection, called MXDC. It has been in development for
several years and is now fully tested and implemented at the
beamline.



The automatic data processing software, Autoprocess, is
being developed using primarily the XDS [1] package, with
POINTLESS [2] and BEST [3] also used. The goal of this
development is to collect and process data without human
intervention. The system has been tested and debugged on
almost all data collected at the 08ID-1 beamline either by
the users or by the staff. Some users chose to use different
packages such as HKL2000 [4] or MOSFLM [5] which are
also available at the beamline.

Figure 2: The SAM robot installed in the 08ID-1 end-station.

Performance

To reduce scattering from slits and air a pinhole was
introduced which is located in the nozzle just before the
sample and it collimates the beam in combination with a

170 wm x 50 um focus. So far 100um and 200 pm pinholes
were tested. Significant decrease in the background noise was
observed as well as increase in the signal to noise level using
the 100 wm pinhole. These very encouraging results will allow
introduction of the ‘mini-beam” apparatus together with the
upgrade of the crystal visualization system in 2010. The aim is
to obtain a beam size of 50 wm or less with flux of more than
10" ph/sec.

Conclusion

The last year was very productive for the CMCF community.
The peer review system was introduced; the community has
grown to 34 laboratories in Canada and the US. Beamtime
used by commercial access reached 4.5 % of available
beamtime and the mail-crystallography has grown to 4.5% of
available beamtime. The SAM automounter was installed and
is being tested. Finally, the number of publications in 2009
reached 20.
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