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Abstract:

e Automating the process used in protein crystallization, namely
microbatch, is extremely advantageous especially in high throughput
laboratories. In general, automation improves throughput, decreases
error within and between experiments, and generates a report of the
steps performed. The liquid handler employed in this work is an X, Y,
Z robot, with 4 independent probes and varying pitch capable of
automating protein crystallization; microbatch experiments. The liquid
handler is capable of performing a wide range of experiments both
through variations of constituents and plate accessibility. The use of
disposable tips make the liquid handler very versatile not only for
protein crystallization, but also other liquid handling techniques
performed in the lab. The software provides a user-friendly interface
to the liquid handler. The capabilities and performance specifications
for the liquid handler will be presented in regard to protein
crystallization for microbatch, and common liquid handling practices
used in crystallography laboratories.
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Outline:

e Hardware of the System
e Software

e EXperiments

e Results

e Summary and Conclusion
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Hardware:

e QuadZ-215 with 4 independent probes

e Probe 1: Fixed, flat 1.4 mm ID

e Probe 2 & 3: Disposable 10 ul Tips, B version
e Probe 4: Fixed, flat 0.4 mm ID

e 2 402 Dual Dilutors; supplying independent syringe size
and control

e Rack, custom racks and Peltier controlled racks
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System Hardware:

Each Probe can have a different size syringe

Fixed Tips Fixea  P@s€d on the volumes it needs to accommodate
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System Hardware:
B

e The 4 Probes have
iIndependent Z movement

e Each Probe can be unique to
accommodate its tasks

«Qil dispensing
eProtein dispensing
eScreening Solutions

e The Probes have variable

Pitch accessing 9-18 mm
spacing
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Software:

e Bed Layout: Racks, Custom Design, Attributes
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Software:
e VPS: Virtual Pumping System, Smart Pumps
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Software:

= Drag and Drop Tasks into the Method Builder

uMethm:I Builder - Mother Solution B
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Software:
= Stacking of Methods in the Application Builder
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Software
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Experiments:

e Microbatch (under oil) Protein Crystallization

— Dispensing of the oil throughout the plate(s), total volume
aspirated with individual well dispenses

— Aspiration of the total volume of protein, dispensing into
individual wells

— Disposable tips aspirate the mother solutions and dispense
into the wells two at a time

— Plates are centrifuged for 5 minutes at 500 RPM

Picture via www.hamptonresearch.com
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EXperiment:

e Microbatch Plates
e|mPact, 96 well, 30 ul, flat bottom
VDX, 48 well, pre-greased 500 ul, flat bottom

e Crystallization Oils

eParaffin, Silicone, Al's

e Xylanase 3 mg/ml, standard from Hampton
Research

e Crystal Screen, HTS, 96 well format

e EZ Pierce, pierceable adhesive free zone film, EXCEL
Scientific, Inc., covers the Crystal Screen plate,
disposable tip pierceable
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Experiment:

ImPact Plate: 96 wells, 30 ul capacity, flat bottom

Ratio Protein Mother Solutions Oils, 8 uls
uls 3 mg/ml
1:1 Xylanase Crystal Screen HT Paraffin, Silicone, Al’s
1:1.5 Xylanase Crystal Screen HT Paraffin, Silicone, Al’s
1:2 Xylanase Crystal Screen HT Paraffin, Silicone, Al’s

VDX Plate: 48 wells, 500 ul capacity, flat bottom

Ratio Protein Mother Solutions Oils, 250 uls
uls 3 mg/ml
1:1 Xylanase Crystal Screen HT Paraffin, Silicone, Al’s
1:2 Xylanase Crystal Screen HT Paraffin, Silicone, Al’s
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Results:

e With the microbatch technique it is not necessary to make
sure that the reagents and sample mix, centrifugation will
coalesce the drops into a single drop
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@ @ @ & e A microliter of blue dye (protein)
B ‘f u f”i E" was dispensed and then a
-Q O @ @ microliter of yellow dye (reagent),
| & e the resulting mixture after
centrifugation is green, ImPact
@ @ © plate
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Results, cont:

Tips: 1.0 ml Syringe Low Volume

10 ul Tips with B-style (crystal reagents)

Dispense Volume Amount %o Accuracy | % CV %0 STD
uls
1.0 0.96 96 3.5 0.6
3.0 3.02 101 2.9 1.2
5.0 4.83 97 1.1 0.7

Volumetric Testing for 500 ul syringe, entire volume aspirated

prior to dispensing (protein)

Dispense Volume Amount %0 Accuracy | % CV % STD
uls
1.0 0.98 98 2.7 0.5
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Results, cont:

e Crystals were found in many of the wells for both the
ImPact and VDX plates

e The ratio of 1:1 produced the most abundant crystals

e The ratio of 1:2 protein:reagent produced a high number
of wells containing precipitate

 All the Crystallization Oils produced crystals, however
Paraffin Oil was the easiest to work with and gave minimal
spreading outside of the ImPact wells
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Results, cont:

e Following are pictures of crystals from the
microbatch experiments, ImPact and VDX plates
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Summary:

The Quad Z with (2) 402s offers a nice alternative to
higher priced crystallization workstations

The system allows the use of various types of
probes/disposable tips without any hardware or tool
changes

Variable pitch allows the system to be as efficient as
possible by using the best combination of probes at
once

The system can accommodate all types of microbatch
plates without hardware changes

Volume testing proves that the system is capable of
volumes accurately dispensing 1 ul volumes both with
and without tips

L.psu.snn@ | . | B

/



TriTion

Summary, cont:

e Trilution LH software allows a user friendly
interface to the Quad-Z while still maintaining a
high degree of flexibility

e The task driven software allows the system to be
used for a wide range of Liquid Handling
application, not just microbatch crystallization e.g.
reformatting, filtration, PCR cleanup, SPE,
dilutions

e Custom tasks, racks offer an additional degree of
flexibility to accommodate the ever changing
requirements of research
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Conclusion:

e It’'s been shown that the QUADZ-215 with (2) 402 dilutors
IS a nice alternative for automated microbatch
experiments

e The system can fit in most hoods or Plexiglas boxes
minimizing the plates exposure to airborne particulates

e Using the fixed probe to aspirate all the protein at once is
very advantageous with very minimal protein loss less
than 2 uls for a 96 well ImPact plate

e Advancements are now underway to accommodate sitting
drop crystallization
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