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Summary of

According to a first aspect of the present invention—disclosure there is provided a method for

determining a change in the mobility of a population of organisms over time, said method

comprising:
a) obtaining a first image (1) of the population at a first time point (T1)
b) obtaining a second image (12) of the population at a second time point (T2)
c) calculating the absolute differences between 11 and 12 (AD1)

d) obtaining a third image (I3) of the population at a third time point (T3)

e) obtaining a fourth image (14) of the population at a fourth time point (T4)

f) | calculating the absolute differences between I3 and 14 (AD2).

Q) calculating the change between AD1 and AD2 fo calculate a change in the mobility

of the population as a whole.

It will be apparent to the skilled person that steps d) to g) of the method can be repeated at further

time points to calculate the change in mobility of the population over time.

As used herein, the term mobility refers to the movement of members of the population of

organisms.

It will be understood that the term mobility as used herein does not require measurement of the
velocity or rate of movement of the organisms within the population. The measurement of the
relative change in the velocity of the organisms forming the population over time is not required for
the claimed methods. Furthermore, the term mobility refers to the mobility of the population as a

whole, not to the mobility of individual organisms within the population.

In one embodiment, mobility refers to identifying the movement of the population of organisms in
two dimensions, preferably on a solid media. It will be understood that in a preferred embodiment
of the present invertion-disclosure the organisms are not immobilised in the media, but are able to

freely move.

The skilled person will understand that the mobility of the population of organisms can be

equivalent to the viability of the population. The skilled person will understand that as organisms

age, in general, they become less mobile and upon death cease movement entirely. When taken

at a population level the change in overall mobility over time can be equated to the viability of the

population.

It will be apparent that AD1 is the mobility of the population at a first time point (for example day 0).
It will be further apparent that AD2 is the mobility of the population at a second time point. The
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by the average input signal takes account of this reduction in organism numbers. It will be
understood that the mobility coefficient (MoCo) will be proportional to the total number of

organisms present compared to the initial number.

it will be apparent to the skilled person that present disclosure invention-is not directed towards
measuring a change in the size of the population, i.e. increased or decreased absolute numbers,
but is directed to identifying a change in the mobility and hence viability of the population.
Therefore, maintenance of population size, or taking account of changes in population size is

desirable.

It will be understood that several images with the same time interval between them can be

assessed in the above manner, allowing the generation of averages and error statistics.

In one embodiment, the algorithm is used to calculate a change in the mobility of the population.

In a further embodiment, binning can be used to alter the sensitivity of the method. The skilled
person will be aware that binning involves summing cells in the image matrix before calculating the
difference between paired images. It will be apparent that increasing the Bin size artificially
reduces the sensitivity of the assay. The Inventors have discovered that this allows for the

detection of changes in mobility in older, less mobile populations.

In one embodiment, a Bin value of 1 to 100, 2 to 75, 3 to 50, 4 to 25 or 5 to 10 is used in the
algorithm. In a preferred embodiment, a Bin value of 1, 5, 10, 50 or 100 is used in the algorithm. In

a more preferred embodiment the Bin value of 1 is used.

In one embodiment, the method can be used to assess the effect of at least one test compound or
at least one environmental factor on the viability/CLS of the population. It will be readily apparent
that at least one test compound may be any suitable compound, for example, one or more small
molecules or biological compositions. It will further be readily apparent that the test compound can
be applied to the organisms by any suitable means, for example, the test compound may by

applied topically, or may be located within the medium upon which the organisms are maintained.

it will be further apparent that the at least one environmental factor can be any environmental
factor of interest, such as temperature, light or atmospheric factors, one or more nutritional
conditions such as, for example a nutritional supplement or deficiency. It will also be readily
apparent that the atmospheric factor can be any factor of interest such as poliution level,

atmospheric composition, moisture level etc.
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It will be apparent to the skilled person that any suitable test compound, such as a compound
contained in a combinatorial library, can be used in the method of the present disclosureinvention.
It will be further apparent that any compound which, for example, extends the CLS of the test
organisms as measured via their mobility will be a candidate compound which may be useful in, for
example, combatting the effects of aging or for the treatment of an age related disorder. It will v
further be apparent that any compound which reduces the CLS of the test organisms may have

toxic effects.

According to a second aspect of the present disclosure imvention-there is provided the use of the

method according to the first aspect for drug discovery and/or toxicology.

According to a third aspect of the present disclosure inventien-there is provided a method for
assessing a change in the viability of a population of organisms comprising subjecting the

population to the method of the first aspect.

According to a fourth aspect of the present disclosure invention-there is provided a method for
assessing aging of a population of organisms comprising subjecting the population to the method
of the first aspect.

This is achieved by calculating the overall change in the mobility coefficient as observed in an
entire population of organisms over time compared to a control population. In a preferred

embodiment the organisms are C. elegans.

It will be apparent to the skilled person that the organisms can be maintained in any suitable
apparatus, for example a petri dish/single well plate or a multi-well plate. In one embodiment, the
population is maintained in a single-well plate. In another embodiment, the population is
maintained in a well of a multi-well plate, wherein each well comprises a separate population. In
further embodiments, the method is carried out using 6 well, 12 well, 24 or 96 well plates. In a

preferred embodiment, the method is carried out using 12 well plates.

The skilled person will be aware that FUDR is a chemotherapeutic drug which is used in C.
elegans studies to prevent the formation of second generation progeny which would otherwise
complicate ageing experiments, and to produce age synchronous populations. FUDR prevents
DNA synthesis and therefore eggs do not hatch and young worms do not develop. in traditional
assays treatment with FUDR occurs by transferring adult worms grown on media, for example,
NGM agar plates, in the absence of the drug, to a plate which has been soaked with an FUDR

solution (transfer method).
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The inventors have discovered that generation of age-synchronous C. elegans populations by
topical FUDR addition is possible and is preferable to transfer methods because the method can
be carried out on a single plate or well without the need to transfer the worms and with the

minimum of maintenance.

It will be understood that following synchronization of the population in either a single or multi-well
plate, the population is treated topically with FUDR, wherein the population is not transferred to a

new plate or well.

It will be apparent to the skilled person that other drugs which perform the same function as FUDR

can equally be used in both the transfer and topical methods.

In a preferred method, following synchronization of the population in a multi-well plate, the
population is treated topically with FUDR at a level of at least 0.5ug/ml media, at least 1.0pg/ml, at
least 1.5ug/ml, at least 1.7ug/ml, at least 2.0ug/mi, at least 2.5ug/ml, or at least 3pg/mil.

In a first preferred embodiment, following synchronization of the population in a 12 well plate, the
population is treated topically with 1.7pg FUDR/mI media.

In a second preferred embodiment, following synchronization of the population in a 6 well plate, the
population is treated topically with 2ug FUDR /ml media.

In a third preferred embodiment, following synchronization of the population in a 24 well plate, the

population is treated topically with more than 2ug FUDR /ml media.

It will be apparent to the skilled person that synchronisation of the population should be undertaken
prior to obtaining the first image (11).

According to a fifth aspect of the present disclosure invention-there is provided a computer
program comprising instructions operable to configure a data processing apparatus to perform the

method according to any of the previous aspects.

The nvention-present disclosure will be further described in the Examples with reference to the

following figures in which:

Figure 1 shows a comparison of FUDR treatment of AM134bus-5 mutant C. elegans by fransfer

and topical application techniques on 6 well plates. Images show a synchronised worm population



