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Microbial preservation and industrial requirements

Methods of quantitative preservation and industrial requirements

= Microbes used in industrial applications
Quality control and compendial assays (high- and low-titer microbes)
Quantitative viable microorganisms

= Methods of preservation
Frozen microbes (Storage: -80°C and vapor phase of liquid nitrogen)
Lyophilized microbes (Storage: 4°C and -20°C)

= Potential challenges
Universal formulation for microbial preservation
Storage temperature for quantitative microorganisms
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Overview of the microbial lyophilization process

Freezing, primary drying, and secondary drying
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Figure was adapted from https://app.biorender.com/biorender-templates
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Lyophilization process optimization for viable strains

= The lyophilization process differs between organism and should be determined
experimentally.
Microbial = For our study on E. coli (ATCC® 8739™), early stationary phase culture produced
culture the best result for preservation. )
= The lyophilization cycle can vary from 24 to 120 hours. A
= Prolonged lyophilization cycles can impact microbial viability.
BVJohlllF#1iteay = Optimal conditions for the freezing, primary drying, and secondary drying stages
cycle need to be determined. )
= We used 13 formulations containing different carbohydrates, proteins, amino
acids, polyols, and mild detergents.
= Two of those formulations were better for our model organims E. coli (ATCC®
Formulations I ya{ R}
J
\
= Storage temperature (4°C, 22°C, and 37°C)
= Lyophilized microbes stored under inert environment and in crimped glass vials
Storage

y

© 2024 American Type Culture Collection. The ATCC trademark and trade name, and any other trademarks listed in this publication are trademarks owned by the American Type Culture Collection unless indicated otherwise.



Stability of E. coli (ATCC® 8739™) in two different formulations

Viability (CFU)
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Lyophilization and viability determination before LC-MS/MS
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Protfeomic characterization of lyophilized E. coli

Proteomic characterization of E. coli in different buffers and storage conditions
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Proteomic characterization of lyophilized E. coli

Fold change in protein expression of E. coli in buffers 1 and 2 while stored at 4°C
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Proteomic characterization of lyophilized E. coli

Fold change in protein expression of E. coli in buffers 1 and 2 while stored at 37°C

7 = Protein expression change(B#2/B#1) at 37°C
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Impact of lyophilization on the E. coli genome
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Changes in E. coli genome
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Closing remarks
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Conclusions

= We found that an optimized proprietary formulation (buffer #1) stabilizes E. coli better than a
conventional formulation (buffer #2).

= Using global proteomic analysis, we demonstrated that the overexpression of cold shock proteins, DNA
methylation repair genes (CspA, B, G and L), and a restriction modification enzymes (Mod, NohA) and
the underexpression of abnormal cell production genes (FaeR) contributed to the improved stability of E.
coli in buffer #1 as compared to buffer #2.

= Qur whole-genome sequencing analysis of E. coli before and after lyophilization with the optimized

proprietary formulation indicated that no significant genomic changes occur during lyophilization or one
round of propagation after.

Future work

= Evaluate how the proprietary formulation (Buffer #1) affects the stability of other microorganisms.

= RNA-seq analysis of the sample to understand the global transcriptome.
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