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Affinity Selection Mass Spectrometry (AS-MS) is becoming an important tool in the early drug discovery process used | - S - - I _ _ _ o v T

to compliment activity based HTS screens. The concept of immobilizing the biological targets, such as enzymes or I Pump delivers deIfse free. IIQUIS_trat.JIIISpOI'[ flow (400 pL/min) to the OPl and MS with agas . Dual Pu rpose Venturil pump for g uantitative sam ple "

receptors, to paramagnetic beads to bypass the HPLC separation stages of bound vs. unbound library compounds | pressure created from microchip blowers. ' : as irati on an d transport. p d db buli

was first demonstrated by Van Breemen!. The magnetic bead approach described here uses a ferromagnetic bead- : : p o p . ressure_ rop Crea_lte _ y ne u_lzer

based system, an Open Port Interface, a solid-state pneumatic fluid pump and liquid surface sensing capability to | gas expansion is used to aspirate the sample in a quantitatively precise

increase both throughput and automation compatibility. The goal is to sustain a throughput of 100,000 compounds per | { . | manner (1-100 pL)by controlling the aspiration time. It also transports the

day using 100 test compounds per well in 96-well plates and analyzing each well in one minute. Adding more or fewer | Bk sample to the ion source in the transport flow at 400 pL/min (3-4 seconds).

compounds per reaction well will increase or decrease the throughput proportionally. ’ _ i - — — : — :
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The system is in an initial breadboard stage prior to software integration. Each component is being tested, prior to I :{.... ' ~ ' ) o » | > N - NNy V. 5 G- T =

software integration, for its ability to deliver the functions required to achieve the targeted throughputs. ' ESl- - MR- - - - PMNS- - - - - || ... T - - Mecas300 ™ Robot’.

1) Ferromagnetic beads. Specialized 100 nM diameter high response ferromagnetic beads with magnetite cores were : : L 3 : : NS : g;« R o TR
prototyped to serve as microscopic spin bars in order to increase reaction rates. The carboxylate surface is coated with : . . L : 1 i/
streptavidin or nickel/cobalt to link the protein targets by conventional biotin or HisTag methodologies. When exposed to a I Differential ion mobil ity for isobar sep aration
300 Hz rotating magnetic field each bead is distributed an equal distance from its nearest neighbor and rotates at the I e e e e e e e e e e ]
applied frequency. The net effect is to increase first order reaction rate 10-fold by reducing the time for the test compound | | I . L :
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2) Electromagnetic Mixing Apparatus (EMMA). This agitation technology is unique in the field of magnetic beads and I I I : )
increased reaction rates > 10-fold as mentioned above. The 300 Hz rotating magnetic field surrounding each wellina 96 | | | (EM MA) | ‘_I“f e \ :
well plate is created with 4 electromagnets surrounding each well actuated in sequence with a sine wave generator. To I | 4 coils per well power the electromagnets | Al Purﬁp ™R AL &
manage heat generation 117 magnets power all 96 wells (not 4x96=384) because adjacent rows share magnets. Alternate | | I ,, S —— | Sensoré: [ ﬁ
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3) Open Port Interface?3.The Open Port Interface aspirates and transfers to the MS the released compounds in the : : . - .. ) N e a2 e g v ' T S 2=
methanol supernatant above the beads that are fixed to the bottom of the well with a DC voltage applied to the : : e . "N W ' pu TS : ——————
electromagnets. It is self cleaning so avoids carry-over. Transfer time to MS = 5 sec with a transport flow of 400 pL/min —— : s e
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4) Air Infinity (Al) pump. This unique fluid delivery system is based on microchip pressure transducers and gas pressure I I . \ i / S — h el . di :
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6) Multichannel pipettor. Integra Assist Plusé. The target protein is covalently linked to the beads. After the binding I : 4 | yetbeen integrated with appropriate software communications to demonstrate that collectively these _
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