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IMISX Crystallization 
 

 

Place: Crystallisation Facility X06DA-PXIII and WSLA/026 
Tutors: 
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Samir Olatunji 
Chia-Ying Huang 
May Sharpe 
Laura Vera 
Describtions of the exercise: 
Setup of LCP, assembly IMISX plate and sample mounting. 

 
Setting up IMISX plates 

Step 1. With the aid of a piece of adhesive tape, remove one of the protective covers from both COC films, 
treat the exposed surface with silanizing agent, cleanse with water and blot dry with a tissue. This creates the 
base and cover of the COC sandwich plate.  
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Step 2. Remove the protective cover from one side of the perforated double-stick spacer tape and apply it, 
sticky side down, to the silanized surface of one of the COC films from Step 1. Use the brayer to produce a 
tight seal.  This step provides the COC base plate plus wells in which crystallization will take place. 

   

Step 3. Remove the protective cover from the upper surface of the double-stick gasket. Place a drop of water 
on the surface of the glass base plate. With the aid of a piece of adhesive tape, remove the two remaining 
protective covers from the perforated double stick tape/COC film prepared in Step 2 and place it, tape side up, 
firmly onto the glass plate to be held in place by capillarity. This step generates the bottom section of the 
double sandwich in which sits the base of the COC plate ready for loading with mesophase and precipitant. 

    

Step 4. Take the second COC film and remove the remaining protective cover from the film, place it with its 
non-silanized surface down and center it 2 mm from each edge on the cover glass plate to which has been 
applied a drop of water to bond the two by capillarity. With a clean tissue, force out excess water. This creates 
the cover plate with which to seal both the COC plate and the glass sandwich plate. 

 

 

Step 5. Place the base plate from Step 3 on a desk or on the deck of the in meso robot and load into each of 
the 96 wells protein-laden mesophase and precipitant solution manually or robotically. Seal the filled plate with 
the cover plate from Step 4, COC film facing down. Place on top of the cover plate a thick standard glass plate 
and brayer to provide a tight, uniform seal with the gasket. Note that without the standard glass plate, the COC 
film can deform by the brayering action and smear the mesophase bolus and the precipitant.  
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Opening the IMISX plate. Mounting, snap-cooling and storing IMISX wells  

Step 1. With a glass cutting tool score lines in the cover glass of the double sandwich plate around the well/s 
of interest and remove the cover glass. Use a sharp blade or scalpel to free a square- or rectangular-shaped 
section of the COC sandwich plate about the exposed well/s and retrieve it with a forceps. Brush away all glass 
shards. Reseal the opened plate with crystal-clear tape and store it in an incubator until required. 
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Step 2.1 Preparing the well for IMISXcryo: Remove the protective cover from the double stick tape on the Y 
support on the goniometer base. Affix the IMISX well to the support on the Y-shape. Fold the base of Y to clip 
IMISX between Y support. Use a forceps to press the well and the support firmly together to ensure a strong 
bond. The orientation of the ‘flat’ face of the well should be recorded on the bottom of the goniometer base to 
facilitate proper robotic and manual positioning of the sample in the X-ray beam and in the cryo-stream.  

 

Step 2.2. Trim the corners of the well with a sharp scissors leaving a continuous strip of double stick tape 
around the edge of the well for structural stability. The trimmed well must be small enough to fit comfortably 
into a cryo-vial. Trim a minimum off one side of the well to expose the precipitant solution. By touching the 
precipitant with a cotton bud, gently wick away most of the precipitant from around the mesophase bolus.  
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Step 3. Immediately plunge the well into a loading Dewar filled to the brim with liquid nitrogen. When the 
sample has equilibrated thermally transfer it into a precooled storage puck in the same loading Dewar. Using 
the mark on the bottom of the goniometer base orient the base in the puck to ensure the well will be aligned 
correctly in the beam and in the cryo-stream upon manual or robotic mounting. Place the puck in a shipping 
Dewar and ship to the synchrotron.  
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the crystals therein to facilitate crystal identification for
IMISXcryo at the beamline.

Step 2. Prepare a goniometer base modified to support the
IMISX well for storage and data collection at cryogenic

temperatures by assembling the
following items: a goniometer
base (SPINE standard) with an
18 mm SPINE standard pin,
a 5 ! 20 mm section of 50 mm
thick COC film, two 5 ! 2 mm
sections of double-stick tape, a
pointed object such as a
glass-cutting tool or a sharp
needle or pin, forceps and
scissors (Supplementary Fig. S1
and Supplementary Movie S2).
Remove the protective cover
from one side of a piece of
double-stick tape. Affix it, sticky
side down, to the bottom of the
COC film with the 5 mm edges
aligned. With the glass cutter,
needle or pin, make a small hole
in the middle of the COC film just
above the upper edge of the
double-stick tape. Insert the pin
of the goniometer base into the
hole to the extent of 20 mm from
the side without double-stick
tape. Remove the second protec-
tive cover from the double-stick
tape, fold the COC film up and
around the pin and press firmly to
tightly bond the two pieces of
COC film together and to secure
the pin between them. With
thumb and forefinger, bend the
COC film slightly (10–20"; Fig.
1b) around the long axis of the
goniometer pin with the concave
surface towards the short COC
flap. Remove the protective cover
from the second piece of double-
stick tape and affix it to the
bottom of the COC film on its
long flap. With sharp scissors, cut
away the long, untapped COC
film and trim the remaining
support symmetrically on either
side of the pin to an overall width
of 2 mm. Gently repeat the
bending process to reinforce the
slight curvature in the composite
COC-tape support. This gives a 2
! 2 mm square and slightly
curved support to which the
excised well can be attached (Fig.
1b). Step 2 takes about 3 min to
complete.
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Figure 1
Experimental setup for IMISXcryo data collection at 100 K and the steps involved in sample preparation.
(a) A view of an IMISX well on a goniometer with the crystal-laden mesophase bolus positioned in the
X-ray beam and in the cryostream at 100 K for SX data collection on beamline PXI (X06SA) at the SLS.
The yellow arrow indicates the direction of the X-ray beam. (b) Goniometer base with composite support
on the pin (left) ready for attachment of the IMISX well (bottom right). The insert (dashed square) is a
view from above of the goniometer base (left) to show the slight curvature in the attached composite
support. (c) IMISX well mounted on a goniometer base and seated on a moist paper towel. M, mesophase
bolus with crystals; P, precipitant solution; S, composite support. (d) As in (c) where the well has been
trimmed to fit into a cryo-vial and to provide access to the precipitant solution. (e) A cotton bud is used to
wick away most of the precipitant solution from around the mesophase bolus. A small amount of
precipitant is left in place to prevent callapse of the well. The mounted sample is snap-cooled in liquid
nitrogen and placed in a cryo-vial for transfer to a Dewar. ( f ) A view of the well (W) and support (S) in (e)
from above to show the slight curvature in the well that confers structural stability to the sample in the
cryostream.


