SVERIAN Scientific

Innovations in Cell Culture Technology Drive Drug Dscovery Studies
Tanuja H. Mohite
Department of Computer Science and Engineering RP¥E ollege of Engineering,

Pandharpur

Third Year Engineering Student

Figure 1. Moat design significantly reduces evaponaduring seven-day incubation when compared to a
standard plate. Image: Thermo Fisher Scientific

Scientists around the world make use of cell caltechniques on a daily basis. Whether they happbe
working with primary cell cultures, secondary cuétsi or cell lines, they all face many of the samablems: slow
growth, spontaneous differentiation, evaporatioomntamination and a host of other issues that requir
troubleshooting.

In the fields of drug discovery and screening, ¢hg@soblems can directly impact data accuracy and
reproducibility. With drug discovery programs castimillions, even billions of dollars, issues thffect an assay’s
reliability can waste precious time and money—sdingt most laboratories can’t afford to lose. Asdegnonstrate
here, recent advances in cell culture consumaldlentdogy have endeavored to solve many of thesblems

experienced by those at the bench.

Taking cell culture to the edge:

Making use of microplates is commonplace in cellkwe laboratories as they offer a great deal of
efficiency, providing high-quality and consistendtare conditions in a relatively small space. Hgare a common
complaint around microplate cell cultures is thelppem with evaporation, or the “edge effect.” Doethe small
volumes of media used within each well, those ledaaround the perimeter of the microplate are stilie
evaporation during long periods of incubation. Thk&@n lead to changes in media pH, osmolality arel th
concentration of the media constituents, with pidédiy problematic consequences for cell assayltes8creening

for lead compounds typically rests upon havingcédfit, reliable and usually automated methods 8fatdture,

Shri Vithal Education & Research Institute, Panghar Page 287



SVERIAN Scientific

meaning that evaporation across a plate is likelyesult in unnecessary assay noise and a signiifinarease in
plate rejection.

Without any clear solution to this problem, cellltate scientists frequently leave those wells oe th
perimeter empty. This equates to a 37.5% loss ailahe culture wells on a 96-well plate, and angigant loss in
throughput. Technology such as the Thermo Scienfinc Edge 96-well plate overcomes the issue efettige
effect by making use of a “moat” around the peregnetf the plate. The moat, which is filled withritefluid, can
significantly reduce evaporation both at the petenand across the entire plate (Figure 1). Ultelyatthis means
long periods of incubation are unlikely to affeither cell viability or the validity of an assay.

With such a reduction in evaporation across alllsyéd becomes much easier to ensure that celuilt
conditions are uniform across a microplate, whitlurn improves assay consistency and maximizegprdictive
accuracy of the information generated. Now, reseasccan make use of their entire microplate withfidence
during cell-based assays for anticancer drug strgemd disease modeling.

Scratching the surface of Parkinson's:

It isn’t just environmental factors like evaporatithat can affect the success of cell culture;etlsegiso the
very surface of the plates themselves to considells can adhere to the plate’s surface, which affect the
development of a culture. Stem cells in particideg notoriously challenging to work with, and atéject to
problems like spontaneous differentiation in regeoto random adhesion to the plate surface. Stsnace utilized
in multiple avenues of research because of thig &bility to differentiate, but this differentiationeeds to occur in

a controlled and predictable manner.

Figure 2. Human embryoid body (EB) generated onTihermo Scientific Nunclon Sphera round-bottom
96-well plate in the Essential 6 Medium (formerlfeLTechnologies) containing TGE-cell viability evaluated by
the LIVE/DEAD Cell Viability Assays (formerly Lif6 echnologies). Image: Thermo Fisher Scientific
An important intermediate step in the differentatprocess is the formation of spheroids, suchr@soid bodies
(EBs) (Figure 2). The composition of the plate’sface coating can result in variability across augr of EBs, so it
becomes important to optimize and control surfameditions for successful and viable cultures. Nowehis this

more relevant than in laboratories making use of &8 medical research.
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In a joint study by Thermo Fisher Scientific and tRarkinson’s Institute and Clinical Center, Staff
Scientist Chetana Revankar, PhD, and her teamsing gene editing and stem cell differentiatiorhtéques to
investigate Parkinson’s disease as a means toefudbr understanding of the disease and find éfleatew
treatments. As such, Dr. Revankar uses EB cultorgenerate neural stem cells for her researchRat&inson’s.

She cultures single EBs in individual wells, allagyibetter control of the size and viability of tBBs.

According to Dr. Revankar, this comprehensive mbjéooks closely at Parkinson’s disease by
differentiating induced pluripotent stem cells teural stem cells and neurons in vitro to be usedligease-
modeling. In short, they are reproducing Parkinsam’a dish.

A key element of the study has been ensuring thett EB was as similar to other EBs on the micrepdet
possible. Interactions with the plate surface case variations within the culture, which can dcadity skew data.
To minimize such variations, the research teanmsiaguthe Thermo Scientific Nunclon Sphera roundédit96-
well plates. These plates utilize a specializefaserthat prevents the absorption of extracellodatrix proteins that
would otherwise lead to the cells adhering to téege and promoting cell aggregation. This, togethith the size
and shape of the well bottom, allows the reseascteegenerate a single EB in each well with an kxaelevel of

consistency.

Conclusion:

Researchers require that cell-based assays adhiglveefficiency and high throughput; therefore, ted
culture consumables used need to meet exactingastds when it comes to performance, quality, precisnd
safety. This is particularly critical in drug dis@yy and screening where researchers need to déaena high
degree of reproducibility. Recent innovations tofate and plate technologies have provided greaiesistency
and improved cell viability within assays, allowingsearchers to meet the demands of a competitide a

challenging field of research.
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