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Abstract

Succinic acid, a compound with four carbon atoms and two terminal carboxyl groups, plays a crucial
role as a platform chemical in producing high-value molecules, bioplastics, and food industry products.
Its production process often utilizes carbon-rich industrial waste, such as glycerol and CO2, with bacteria
metabolically producing it under anaerobic conditions in the reductive branch of the tricarboxylic acid cy-
cle. Despite various companies exploring biotechnological production methods, achieving cost parity with
traditional petrochemical processes remains elusive. However, the significance of succinic acid is under-
scored by its 183millionmarketvolumein2023.T oaddressproductionchallenges,AdaptiveLaboratoryEvolution(ALE)hasbeenemployedtocultivatespecialized, non−
geneticallymodifiedmicroorganismsformoreefficientsuccinicacidproduction.ALE−optimizedbacteriahaveofferedvitalinsightsintogenomicvariationsaffectinggrowthrates, toxicityresistance, nutrientuptake, andmetabolitesecretion, crucialfordevelopingfuture,moreefficientproductionstrains.Y uriGmbHistestinganewprototypeofafullyautomatedmini−
reactor, equippedwithanelectricfieldandanion−selectivemembrane, aimedatenhancingsuccinicacidproduction.Y uri′sbioreactorisscheduledfordeploymentontheSpaceStationinQ4/24.Succinicacidproductioncouldbealsoofinteresttospaceexploration.Succinicacidservesasabioplasticmonomer, suchasPolybutyleneSuccinate(PBS), whichcanbeusedin3Dprintingformanufacturingessentialpartsonspacestationsorevenforfood.Thisnon−
toxicandenvironmentallyfriendlyproduction, integratedintoawastecycle, supportssustainablehumanexpansionintospacewhilesimultaneouslyminimizingtheecologicalfootprintofspaceactivitiesandcontributingtothepreservationofnaturalEarthresources.
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