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INTRODUCTION

Modern drug discovery involves high throughput screening processes on large numbers of
microplates that produce “hits’ or “leads’. These hits are the important precursors to potential
drug candidates. Since the screening process generally involvestesting large numbers of
compounds from alibrary, the generation of hitsis amostly random process. Any given
microplate may have afew hits, many hits, or even no hits. To efficiently continue the
development process, it is necessary to consolidate the hits from the various source plates into
destination plates to simplify further analysis and development. Thisis called *hit consolidation”,
“cherry picking”, or “hit picking”.

It is desirable to automate the hit picking process, as with any other drug discovery process. This
has proven to be difficult because of the random nature of the hits and the variability in automation
capability of the various instruments required. These factors, combined with the vital importance
of the hit compounds, have resulted in many labs performing this process manually. However, this
is labor-intensive and prone to errors.

Automated Hit Picking from Hudson is a proven solution for automation of the hit picking
process. When combined with aliquid handler, bar code reader, and Hudson PlateCrane or
PlateSilo, it provides an easy to use, flexible, and reliable hit picking automation solution.

SYSTEM REQUIREMENTS

Hudson Control Group Automated Hit Picking software to oversee the hit picking process. Based

on Hudson’s Total Control for Windows software.

Liquid Handler Workstation for pipetting of hits from source to destination plates. The liquid
handler can be configured with either asingle tip pipettor or a multichannel pipettor with

independent z-axis control of each tip. This capability can be used to speed up the hit picking process

because fewer trips to the source plate are required. Beckman Coulter, CCS Packard, Tecan, and
others offer this capability with 4 or 8 tips.

Database softwar e to send and receive hit information. Any structure/format is compatible.
Hudson Control Group PlateCrane Pick and Place System to supply microplates from stacks

and/or move microplates. Source plates and/or destination plates can be supplied by the PlateCrane.

(Optional)

Hudson Control Group PlateSilo Stacker to supply microplates to the liquid handler. The
PlateSilo can be used to provide a supply of destination plates. (Optional).

Bar Code Reader for identification of source plates.

Pentium Computer to run Automated Hit Picking software. The computer will require one serial
port for each module in the workstation. Standard PC’ s are easily configured with additional serial
ports.
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OPERATION

The Automated Hit Picking software provides supervisory control of the system modules and
convert’s the hit database into commands for the Liquid Handler’ s aspirating and dispensing
functions. An easy to use graphical user interface is used to set up, program, and operate the
system.

A typical hit picking system would include a Liquid Handler, a PlateCrane to deliver source

(hit) plates, and PlateSilo to supply fresh destination plates, and a bar code reader.

n Qutput Stack for Target Plates

E Input Stack for Target Plates
Target Pipetting Location
E Source Pipetting Location
E-m Input Stacks for Source Plates
. Flrst Output Stack for Source Plates

Liquid Handler Deck

The hit picking operation follows these steps:

The PlateCrane moves a bar-coded source plate onto the liquid handler’ s deck in the Load
position, scanning the barcode as the plate moves there.

The PlateSilo dispenses and positions a clean “target” or consolidation plate on the liquid
handler deck at the beginning of each run, and continues to supply target plates asthey are
filled.

Using the scanned barcode, the software searches the database for prior assay hits from that
source plate.

The hit datais consolidated and converted into pipetting commands for the liquid handler.

Theliquid handler transfers the correct amount of compound from each hit well into the
designated well on the target plate. (If the liquid handler is configured with independent
multichannel pipetting capability, it will aspirate multiple wells from one trip to the source plate
to speed up operations).

The software monitors the liquid handler and provides live status graphics for the user, while
recording completed transfersin aresults file as they occur.
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After loading the PlateCrane and PlateSilo with source and destination plates, the operation of
the system isinitiated by selecting “Run Method” from the Main Menu. The Status Screen is
brought up as shown below.

Hit Picking Transfer System
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Press <SPACE BAR> to UNPAUSE System Exit
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The user can easily set up the Target Plates through a graphical point and click
interface. Wells can be excluded for future use as standards or controls either
individually, or by rows and columns. The user also specifies the volume to be
transferred, and a volume of diluent to be added, if required.

Setup Target Plates

'Click’ on Wells to Leave Empty
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To SELECT a WELL, 'Click’ on it in the Rack Image above.

Change Transfer Yolume |
TRANSFER volume per WELL:

Change Diluent Yolume |

SOLVENT volume per WELL: Continue
[0 Ju ek

The system will begin in “Paused” mode and prompt the user to load the stacks with source
plates.

Hit Picking Transfer System Enter the NO. of PLATES

in each STACK:
2
1

SOURCE PLATE

PlateCrane

Modify Target Wells
ck Here When Done
Press <SPACE BAR> to UNPAUSE System Exit
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Hit Picking Transfer System

Target Plate
SOUECE PLATE
Source Plate
2571-06-5
PlateCrane
System 1s ACTIVE.
Bar Code D

The Status screen provides alive update of system operation with an easy to follow color scheme.
On the Source Plate, the Hit wells are shown in YELLOW, and the non-hits are BLACK. As each
source well is aspirated, it becomes MAGENTA. When it is dispensed into the Target Plate, it
turnsLIGHT GREY and the Target Plate well turns GREEN.

The software uses a copy of the supplied worklist file for the hit picking operations. A “Hit” file
is also generated in comma-delimited text format, as shown below. All pertinent hit picking
information is automatically stored for traceability.

& Hit1001b_ist - Notep T
'Eilg Edit  Search Help

06/05701,06:39:82,111111,C61,P0074593 612 ,AS-972317-999 ,18,0
B6/085701,06:39:24 ,111111,D61,POB74598 E85 ,RS-971947-999 18,0
06/05/01,06:39:24,111111,E01,P 0074598 ,B09 ,RS-972003-999 10,0 1 Dge/Time of hit picking operation
B6/085701,06:39:24,111111,F61,PO874598 ,A12 ,RS-972262-999 18,0
06/05/01,06:39:36,111111,661,P8074618,C65 ,RS-972531-999 ,18,0 2 Bar code of target plate
06/05701,06:39:49,111111,H61,PA07 4623 ,E12 ,AS-972672-999 ,18,0

06705701, 06:40:86,111111,C02 ,POO74628 004 RS-972198-999 48,8 3 Waell addressof hitin target
06/05701,06:40:86,111111,D02 ,POO74628 B12 ,RS-972496-999 18,0
06/05/01,06:40:19,111111,E62 ,P 0074633 ,610,RS-972395-090 _1@8,0 4 Ba codeof source plate
06/085701,06:40:36,111111,F 682 ,PAA7 4638 ,H10,R0-02-2851/000 ,10,0 i

06/05/01 .06 :40:36 111111 .602 .POO74638  H11 .RO-02-3526/008 18,9  ° /&l addressof hitin source
06/05/01,06:40:49,111111,H02,P 0074648 ,E12 ,R0-01-6959/000 ,10,0 g User-supplied ID information
B6/085701,06:41:108,111111,C03,POB74653,C00 ,RO-01-1493/7 000 ,10,0
86/85/01,86:41:11,111111,003,P 8874653 ,B687 ,R0-82-1314/0888 ,18,8 7 Hit aspirate volume

B6/05781, 06 :41:11,111111,E683 ,POB74653  HB7 ,R0-82-1853/008 ,18,0 o _
06/05701,06:-41:23,111111,F03 ,POO74658 .11 ,RS-972995-999 18,8 8 Dilution aspirate volume

1 2 3 4 5 6 78
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CONCLUSION

Hudson’s Automated Hit Picking software provides areliable and easy to use solution for the
automation of hit consolidation. Hudson’ s ability to integrate with any available liquid handler
means that any laboratory can quickly implement an automated solution for hitpicking that will
be specific to their needs.
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