General structure of experiments for comfortable
laboratory automation
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Introduction

For large-scale laboratory automation, dynamic

Result
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experiment management software that adapts m
. . . . XpP.

to various types of experiments is essential. :

However, most automation software is -’;li-’!'b

designed for specific research or experimental | Ex.5

methods(1-3). In addition, no experimental ‘_l:l_" :é )

structure exists for the purpose. To address Exp.C

this, we define a flexible experimental -»l:l =) ‘%1

structure capable of representing dynamic \ ""/

progress and develop the General Experiment Time

Management Software (GEMS) to manage it. Fig.1 Current and future situation Fig.2 Autonomous experiments with GEMS.

Methods

General structure of an experiment Software configuration Settings of simulation experiment

 Experiments consist of multiple states. * Transition Manager updates the [Maintainance of multiple cell lineages]

* Specific tasks, and a formula for state of the experiment(s). - Each cell line has a unique growth curve.
calculating the optimal execution time, * Task Generator calculates the + All cell lines start in the same initial state.
are defined for each state. optimal time of the next task. » The optimal passage time is when the

* Transition rules between states are  Task Scheduler schedules all the cell count reaches 0.3 and 0.7 for iPS
predefined for each state. tasks. cells and HEK293A cells, respectively.

» Regular task: restocking reagents.

* Priority: passages of iPS cells over
HEK293A cells.

Based on
ask result Transition
Manager
Task
Generator

Experiment

.

Cell growth

—— Cell density
0.8 4 ——- Optimal density

o
o

o
o
1

Cell density

Based on Task
task result Scheduler 0 -
................... > ‘c \f ’!
Time TaSk (l) 25'00 50'00 75'00 Ti::)e(lzg?in) 125'00 15(')00 l7éOO 20(')00
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Fig.7 Colour water optimisation Fig.8 Real-world experiment Image Fig.9 Extended experimental structure



