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Synthetic Cells

Synthetic cells are artificial particles, constructed to mimic the behavior, function,
and structure of living cells
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Applying Synthetic Biology to Drug Delivery
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Diltemiz, S.E., et al. Cell (2021).
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Responsiveness in Synthetic Cells
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Adir, O., et al. (2022). Nat. Commun.
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Key Steps in Synthetic Cells (SCs) Production

.+~ CONTROLLED RELEASE SOCIETY 4\11]1“&'1 ).[‘Eclillg INTEEBRAT'N(? )
+ CRS 2024 o Exposition Delivery Science
L4 '..';....... T JULY 8-12, 2024 - BOLOGNA, ITALY ACROSS DISCIPLINES




Key Steps in Synthetic Cells (SCs) Production
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Liquid Handler for Automated Solution Assembly

Mix with DNA

Solutions preparation using —
plasmid

robotic liquid handler

Oil phase
S (POPC:Cholesterol
1:1 in mineral oil)

— L Feeding solution

Ackerman, S. et al. (in preparation)
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Liquid Handler for Automated Solution Assembly

.

Cell free sfGFP production:
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Key Steps in Synthetic Cells (SCs) Production
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Automated Emulsification for Scale-Up SCs
production

1 minute 1 minute
pipetting  Vortex

Pipetting and vortex

X Laborious, not consistent,
limited in volume, time
consuming

Ackerman, S. et al. (in preparation)
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Automated Emulsification for Scale-Up SCs
production

1 minute 1 minute
pipetting  Vortex

Pipetting and vortex GentleMACS
& Laborious, not consistent, Fast, easy to use,
limited in volume, time consistent, suitable to
consuming high volumes

Ackerman, S. et al. (in preparation)
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Automated Emulsification for Scale-Up SCs
production K

100ul 3ml GentleMACS
Manual SCs SCs

Oil
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SCs .
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Ackerman, S. et al. (in preparation) x30

Annual Meeting INTEGRATINZ
ano EXposition Delivery Science

JULY 8-12, 2024 + BOLOGNA, ITALY ACROSS DISCIPLINES



Automated Emulsification for Scale-Up SCs
production K
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Ackerman, S. et al. (in preparation) x30
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Automated Emulsification for Scale-Up SCs
production

100ul manual SCs: 3,000ul SCs using GentleMACS:

GFP —produced inside the SCs, membrane label

Ackerman, S. et al. (in preparation)
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Key Steps in Synthetic Cells (SCs) Production
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SCs Characterization

Oil Droplet Oil Droplet
Active SC with Green Inactive SC  without Green
Autofluorescence Autofluorescence

GFP

Rhodamine

Brightfield

Ackerman, S. et al. (in preparation)
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SCs Characterization

Oil Droplet Oil Droplet
Active SC with Green Inactive SC  without Green
Autofluorescence Autofluorescence

— GFP
Imagestream analysis IDEAS software
Rhodamine
Brightfield

Ackerman, S. et al. (in preparation)
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SCs Characterization Active SC Inactive SC

\ \
[ \ [ |
Oil Droplet Oil Droplet
Active SC with Green Inactive SC  without Green
Autofluorescence Autofluorescence

— GFP
Imagestream analysis IDEAS software
Rhodamine
Brightfield

Ackerman, S. et al. (in preparation)
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SCs Characterization

-
Imagestream analysis IDEAS software  Manual SC counting

X Time consuming, not
consistent

Ackerman, S. et al. (in preparation)
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SCs Characterization Using Deep Neural
Networks
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Ackerman, S. et al. (in preparation)
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SCs Characterization Using Deep Neural
N etwo rks Intensity distribution of GFP producing SCs:

P
n |
e 757 —_—) b

3000

v € 2000
=5
O
Imagestream analysis  Neural network (Al) 3
analysis 9 1000

| |
0 3x105  6x105  9x105  1.2x108
GFP intensity (RFU)

— |IDEAS analysis — Al analysis
= Average intensity

Ackerman, S. et al. (in preparation)
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SCs Characterization Using Deep Neural
N etwo rks Intensity distribution of GFP producing SCs:
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Summary

Automation of all 3 key steps in synthetic cells production:
* Using a Liquid handler for uniform solution preparation
* Using GentleMACS for the production of unlimited amounts of SCs

* Using Neural network analysis for large-scale and accurate characterization
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