BACKGROUND

Phenylketonuria(PKU)is an inherited metabolic disorder resulting from the
inability of the liver to break down Phenylalanine(Phe leading to the
dysregulationof metabolitesin the brain and neurotoxicity To develop new
alternativeapproachesdo a strict low-protein diet we havedesigneda genetically
engineeredstrain of Escherichiacoli Nissle that can metabolize Phe in the
mammaliangut. Theengineeredstain, SYNB618 hasbeendesignedto convert
Pheinto trans-cinnamate (TCA)with the phenylalanineammonialysase(PAL)
enzyme or to phenylpyruvate (PP)via the L-amino acid deaminase(LAAD)
enzyme

Previouslywe have shown that oral dosing of SYNRB618 can mediate dose
dependent decreasesin circulating Phe levels and increasesin TCA(or its
downstreammetabolite, Hippurate, HA) or PPin animal modelsor in healthy
human volunteers Initial studies have utilized a frozen liquid cell suspension,
however, methods to develop a solid dosageform are desirableto improve
stability, enableoutpatient studies,andimprove easeof usefor patients Tothat
end, we have developeda processfor lyophilization of SYNB618 cells which

doesnot impactcell morphologyor significantlycompromiseviability or biologic Figurel. Designof SYNBG618strain and activity in healthy human volunteers a) Thegenomeof E coli Nissle
activity. Lyophilizedcellsretain the ability to consumePheand produce TCAor hasbeenmaodifiedto includeadditionalcopiesof the high affinity Phetransporter (PheB to increasePheuptake,
PP in vitro or produce TCAin an in vitro, intestinal simulation model copiesof the PALenzymeto covert Pheto transcinnamate (TCA)and the LAADenzymeto convert Phe to
Furthermorethe lyophilizedSYNB618demonstratedsimilarHAproductionto a PhenylpyruvateThedapAgenehasbeendeletedto makethe strain a diaminopimelate(DAP)auxotrophwhich
liquid cell suspensionn both a mousemodel of PKUand in healthy non-human limits replicationin vivoand actsasa biocontainmentstrategyafter excretionwithout exogenoudDAPpresent b)
primates We conclude that lyophilization of SYNB618 does not result in Overviewof SYNB618Phasel/ 2a studyin healthyvolunteersand PKUpatients ¢) Dosingparadigmincludinguse
significantloss of activity and there is a clear path forward for a solid oral of D5-Phe tracer to monitor SYNB618 activity. d) PlasmaTCAlevels following a single dose of SYNB618 in
formulationin the developmentof SYNB618for the potential treatment of PKU healthyvolunteers e) UrinaryHAand D5-HAlevelsfollowing multiple dosesof SYNB618in healthyvolunteers

METHODS RESULTS

Figure 6. Batch to batch consistency of solid process. Three independent batches were eval
Figure 2. Process to develop a solid SYNB1618 formulation for viability (a), activityin vitro (b), or activityin vivo(c)in a WT mouse

RESULTS

Figure 7. Analytical characterization of batches made with new solid process compared to

: N : : : revious frozen liquid batch
Figure 3. Morphology and viability of solid formulation a) Electron microscopy P q

Images of SYNB1618 cells prepared as frozen liquid or lyophilized. b) Total cell,
live cell, or CFU measurements of each presentation

Figure 8. Stability of solid SYNB1618 formulation either é€8 Begrees or room
temperature.

Figure 4. Activity of Lyophilized SYNB1618 aallgitro in media containing
Phe(a), or in ain vitro gut simulation system (IVS) mimicking oxygen and pH

conditions of the human Gl tract (b). CONCLUSIONS

f We havedevelopeda procesdor a solidformulation of SYNB618with minimal
iImpacton cellviability or activity.
f LyophilizedSYNRG618is similarlyactiveto frozenliquid in consumptionof Phe
or productionof TCA/HAnN vitro andin vivo.
f Processobustnesshasshownbatchto batchreproducibilityin cell viability and
activity at the 30Lscale
f LyophilizedSYNRBG618 is stable for >90 daysat 2-8 C and >30 daysat room
temperature
_ _ o _ o _ f Thenew solidprocesss expectedto haveimprovedquality attributes including
FigureS. In vivo activity of solid formulation in a PKUMouse model and in lessfree protein and reducedviscosity
NHPsa) Mice were administered 4.1e10 live cells over 3 doseswhich is the f Asolidoral SYNB618formulation with improvedstability and conveniencehas

equivalent of 1.3e10, 2.1e10, and 1.4e9 CFUfor EcN frozen liquid and potential asa new therapyfor managingblood Phelevelsin PKUpatients
lyophilized groupsrespectivelyb) NHPwere administered1.3el1 live cellsin a

singledose which is equivalentto 6.8e10 and 4.2e9 CFUfor frozen liquid and
lyophilizedgroups
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