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1	SG described the Use-case-suite at:


www.mole.ac.uk/lims/project/use-case-suite.html


-pointing out the format and priority use cases for the first PIMS deliverable


-PB and RF agreed with the proposed splitting up of Experiment/Protocol management use cases into protein-production and crystallization use cases.





2	PB, RF, ST & PW described their requirements for EM experiments and data management in PIMS


There are 3 major areas for consideration:





  1) Initial characterisation of protein sample


Purified solubilised membrane protein samples usually arrive in the lab from collaborating MPSI labs.  Each sample is analysed, prior to commencing EM studies.  The following information is recorded:


	a.  protein concentration –may be provided with sample, and may already be


	     in PIMS


	b.  detergent name and concentration –as for (a)


	c.  degree of aggregation/homogeneity – determined by microscopy of


	    protein adsorbed onto EM-grid (text)


	d.  EM-image –small jpeg ~50KB (1 per prep)





..2) Crystallisation trials


Various methods are available for the controlled removal of detergent from sample and the method chosen influences the subsequent processing of the sample.  The following information is recorded:


	e.  method: (methods with * more common)


		-*continuous flow dialysis (produces sample for >1 experiment) up to


			24 sets of conditions tested simultaneously


		-*Slide-A-Lyzer (Pierce) (produces sample for >1 experiment)


		-*sitting/hanging drop (a ‘one off’ result –whole drop used to 


			determine success/failure, need to repeat for further analysis)


		-lipid monolayer (a ‘one off’ result) (not attempted yet)


		-*BioBeads (produces crystals for >1 experiment)


		-dilution (not generally used yet)


		-single particle analysis (see later)





	Flow-dialysis method also record


		-lipid (type)


		-lpr (lipid/protein ratio w/w)


		-buffer


		-flow rate


		-time (end point where most of the detergent has been removed)


		-how end point is determined


		-temperature


		-general notes


	Slide-A -Lyzer method


		-same details recorded, not flow rate, buffer changed in batch


	Lipid monolayer (not attempted)


		-ratio of doped/undoped lipid


		-Nickel –for His-Tagged protein (for details of this ask Bob)


	Hanging drop


		-as for 3D crystallisation, e.g. drop volume


	BioBeads method –similar to dialysis


		-bead/protein ratio (number or weight of beads : mass* of protein)





	Also:


Dilution –not widely used





Single Particle analysis:


For large protein compexes, >~300kDa mass (e.g. Oligomeric channel)


-don't need crystallisation trials, can visualise single particles in initial


characterisation


-2D or 3D reconstruction can be recorded (~5 small jpegs)





  3) Screen Results  (relates to samples generated by all methods)


The success of a screen is determined by microscopy as follows:


-sample is adsorbed onto a grid, negatively stained (with heavy metal) and grids are scanned manually and a number of images are stored with notes to describe the results.


The number and sizes of images stored varies depending on the quality of the results.





The following requirements were discussed:


	a).  Storage and indexing of grids.


Currently grids are stored in ‘grid boxes’ with 100 positions indexed A-T, 5 positions per letter, alternating odd and even numbers (e.g. A1, A3,…, B2, B4, …, C1, C3, …., J10, K2, K4, .., L1, L3 (See note 1 FOR grid box diagram).


Some boxes have a 5 digit code for identification -may change in future.


Requirement for consistent labeling system for all boxes.


?PIMS barcode.


b).  Image grading system.


There is no consistent system for grading images.


PB and RF will define a list of categories.


Requirement for a drop-down list of categories which could be selected for association with each image in PIMS.


c).  Number and types of images to be stored for each screen result.


Minimum 5-10 small jpegs representing different regions of grid





For each protein sample, this amounts to:


-initial image for characterisation small jpeg ~50KB


-upto 24 crystallisation trials (flow dialysis method), producing 1 EM grid for each


		-minimum of 5-10 small jpegs (~50KB each) per grid


		-maximum upto 50 tiff images (~1 MB each)





	In addition:


-where images are of good quality a Fourier transformation of the image is


calculated ~ 4MB data but can be represented as a 1MB ‘real image’


-this can be used to generate a low resolution projection map (1 map per protein) 


stored either as a grey level image (jpeg or small tiff) or a contour map (post 


script file)


-ctf plot (graphical representation of the Fourier transformation)


-image representing solved structure /maps generated as result of processing


For details see images in:


T. Walz, S. J. Jamieson, C. M. Bowers, P. A. Bullough and C. N. Hunter, 


‘Projection Structures of Three Photosynthetic Complexes from Rhodobacter


 sphaeroides: LH2 at 6Å, LH1 and RC-LH1 at 25 Å’, J. Mol. Biol., 282 (1998) 833-845.





SG pointed out that support for data-processing is beyond the scope of PIMS





Currently there is no system for centralized image storage.  Images are transferred between sites by ftp.


Several possible alternatives for storage of images were suggested:


-store all images on server


-store text to indicate location of image on external disk


-store maximum of 3 tiff images on server and remainder as lower resolution jpegs





SG to ask Chris Morris if storage of this amount of data would present a problem.


Scale of image collection:


	1 EM image can be recorded /min, max ~50 per hour


	How does this relate to storage of images from 3D crystallization trials?


	See note 2.





	d)..For all EM images additional information needs to be recorded:


	-magnification


	-voltage


	-operator name  (PIMS will record ‘data owner’)


There are two image formats currently recorded tiff and DM (digital micrograph).


Tiff is preferable, but would need to check that data in DM header can be transferred to TIFF or associated with TIFF in the database.





Magnification and voltage are recorded automatically for CCD images but not certain if this would be transferred with the image


There is also an issue of filenames for images.  Should there be unique identifiers or just use names which are meaningful to the user /owner?





Additional problems:


Occasionally multiple crystal forms generated for an individual protein -this would multiply the number of images to be stored


Also, need to record information for each to allow these to be distinguished:


	crystal morphology


	lattice parameters: a, b, c, alpha, beta, gamma


	space group


	


SG to compare with proposed data model for crystallisation


all of this information (and more) can be stord in the Sample.CrystalSample class


see note 3





Additional Requirements:


Links between images and protein/construct


RF stressed the need to be able to track backwards from an EM image to the protein sample or construct used to create the image without having to perform multiple searches.


SG described the system previously used in the MOLE LIMS: a series of linked boxes were used to represent individual experiments in a series.  Each box was a clickable link to the experiment details including input and output samples.


It is expected that a similar system for 'Sample tracking' will be a fundamental part of the PIMS system.


see UC-Trace sample origin: Trace the origin of a sample


at http://www.mole.ac.uk/lims/project/Sample-Tracking-use-cases.php





Archiving images


PB requested a facility whereby images stored on the server could be backed-up /archived on a regular basis.


He stressed that EM images are to represent the major amount of data collected in the early stages of the project.  Purified protein samples are expected towards the end of January





NOTES


note 1


Diagram of a grid box for 100 grids. Only positions in white are used for grid storage
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note 2


Storgae capacity required for EM images:


CM:


At OPPF/ EMBL crystallisation imaging produces 1 image per second, this level of throughput does create a storage issue


Most crystallisation labs generate images on much smaller scale


Estimation for EM image storage as outlined above ~200GB per year for ~4000 preps


would require purchase of ~1disc per year





note 3


Requirement for data associated with images:


see http://www.pims-lims.org/svn/pims/datamodel/python/ccp/api/doc/Sample/CrystalSample/index.html





Attributes stored in class Sample.CrystalSample


code 		The globally unique code of the Crystal ensures a correct identification 


		between the different partners.


name		A human-readable name for this Crystal


spaceGroup	The spacegroup name


morphology	Description of the shape of the crystal


crystalType	The type of the crystal


colour		Description of the colour of the crystal


x		Length of x dimension of crystal in millimeter (mm)


y		Length of y dimension of crystal in millimeter (mm)


z		Length of z dimension of crystal in millimeter (mm)


a		Length of Cell axis a in angstrom


b		Length of Cell axis b in angstrom


c		Length of Cell axis c in angstrom


alpha		Angle between Cell axis b and c in degrees


beta		Angle between Cell axis a and c in degrees


gamma	Angle between Cell axis a and b in degrees





received list of commonly used lipids and detergents from Svetomir Tzokov


PIMS-requirements Interview











