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PKU: Despite Progress, Significant Needs Remain
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PKU = Phenylketonuria; Phe = Phenylalanine, an amino acid found in all natural sources of dietary protein

Lifelong Phe Control is the Key to Risk Reduction

• Phe build-up in the brain can cause neurologic 
damage and neurocognitive defects, affecting 
daily living and independence2-4

• In multiple studies, most patients remain above 
goal despite dietary management and 
pharmacotherapies1, 5, 6

• Less than 25% of patients receive available 
pharmacotherapies7

Phe levels collected from electronic medical records at 
two US clinics over a 5-year period1

22%
< 360 

µmol/L  
78%
> 360 

µmol/L

≤360 >360

Most patients have Phe levels >360 µmol/L 1, 5, 6

Patients (N=82) aged 18 - 40



A Genetically-Engineered Probiotic, Designed to Consume Phe
Targeting Phe

in the Small 
Intestine

The small intestine provides a 
reservoir for targeting Phe, from 

two sources

SYNB1618 / 1934

• Live Biotherapeutic, derived from E. coli Nissle 1917, a probiotic
• Engineered to produce Phe-consuming Phe ammonia lyase (PAL)  

and L-amino acid deaminase (LAAD)
• GI restricted, non-colonizing, reversible via GI clearance

Oral administration, 
TID with meals 



PKU Program Clinical Studies to Date
In all studies (Ph 1 & Ph 2), 240 participants have been dosed to date, including > 30 PKU participants*

Study Population Key Findings

Phase 1 
SYNB1618

56 HVs and 
14 PKU 

participants
o Established safety and dose-response with frozen 

liquid formulation, HVs and PKU participants

Phase 1
SYNB1618 88 HVs o Solid oral/lyophilized formulation matched prior dose 

response in HVs

Phase 1 
SYNB1934
(with both 
SYNB1618 
and SYNB1934)

62 HVs
o Demonstrated ~2x increased activity for SYNB1934 vs. 

SYNB1618 in HVs
o Established safety bridge to SYNB1934 

HV = healthy volunteer; Phe = phenylalanine; PKU = phenylketonuria

* Includes HVs and PKU participants from all Phase 1 studies and Synpheny-1



Phase 2 Synpheny-1 Study Design

24h AUC evaluated, d-1, 14 (at 2x1012 dose); Fasting Phe: Evaluated in AM pre-dose on Days -1, 7, 14, 29; Biomarkers (TCA, HA): Evaluated d1, 7, 15; Safety & tolerability: AEs collected throughout treatment and at Day 29

d5-Phe Tracer Study

Days -1 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29

SYNB1934

SYNB1618

Fasting Plasma Phe

Fasting Biomarker 
Study (TCA, HA)

Safety and Tolerability
(AE collection)

SYNB1934

SYNB1618Arm 1: 

Arm 2: 

Dose Ramp 1x1012 TID 2x1012 QD

Trial Endpoints: 

Diet Run-In Treatment Period  
(monotherapy & adjunctive to sapropterin) Wash-Out

◉ ◉ ◉



Patient Demographics and Enrollment

28 participants screened

20 participants enrolled

SYNB1618
n = 11

SYNB1934
n = 9

1 participant 
discontinued with 
anxiety and GI AEs

10 completed

5 completed

3 discontinued in treatment, 1 
possible allergic reaction, 2 

with GI AEs

1 participant discontinued 
Day -1 due to mis-dosing 

and GI AE

Demographics / 
Variables

Arm 1
SYNB1618 (n = 11)

Arm 2
SYNB1934 (n = 9)

Age (years) Mean ± SD
Range

29.4 ± 10.9
18 - 50

32.2 ± 8.9
23 - 47

Sex (female, male) 6, 5 4, 5

Baseline 
Phe level 
(μM)

Mean ± SD
Range

1052.4±481.6 
507.0 – 1950.0

938.3 ± 651.4a

367 – 2350a

Baseline 
Phe intake 
(mg)

Mean ± SD
Range

1818.8 ± 1928.3
595 – 7155 

2209.2 ± 2585.5b

550 – 8943b

Concomitant 
sapropterin use (n) 1 1

Patient characteristics were representative  of the PKU population

SD = standard deviation.
a Baseline fasting Phe available for 8/9 patients.
b Baseline Phe intake available for 8/9 patients.



SYNB1618 and SYNB1934 Demonstrated D5-Phe Reduction
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SYNB1618

-33.8% -42.9%

SYNB1934

Primary Endpoint

• All participants completing day 14 dosing demonstrated strain-specific Phe
metabolism through production of metabolites D5-TCA and D5-HA



Reduction in Mean Fasting Plasma Phe
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Day 7 Day 14
 Day 29 

-50

-25

0

25

50

Pe
rc

en
t C

ha
ng

e
fr

om
  B

as
el

in
e

LS mean+/-95%CI
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• 60% (n=9) of all participants achieved Phe reduction ≥ 20%
• Average reduction of -36% in SYNB1618 group and -53% in SYNB1934



SYNB1618 SYNB1934
Screening Phe=707 µM
Phe intake=1778 mg

Screening Phe= 870 µM
Phe intake=705 mg

-26% -80%

Participants (n=2) Chronically Taking Sapropterin 
Achieved Additional Phe Reduction
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Synpheny-1 Safety and Tolerability

GI Adverse Events
SYNB1618 

(n=11)
n (%)

SYNB1934 
(n=9)
n (%)

Nausea 8 (73) 4 (44)
Vomiting 5 (46) 2 (22)
Abdominal pain 3 (27) 2 (22)
Diarrhea 3 (27) 2 (22)
Flatulence 3 (27) 2 (22)
Abdominal distension 2 (18) 1 (11)
Gastrointestinal sounds 
abnormal

2 (18) 0

Abdominal discomfort 1 (9) 1 (11)
Constipation 1 (9) 0
Dyspepsia 1 (9) 1 (11)

Adverse Events
SYNB1618 

(n=11)
n (%)

SYNB1934 
(n=9)
n (%)

Subjects with SAEs 0 0

Subjects with 0 TEAE 0 2
Subjects with at least 1 
TEAE (%) 11 (100) 7 (78)

Mild 3 (27) 3 (33)

Moderate 8 (73) 4 (44)

Severe 0 0

TEAE-related 
discontinuations* 1 (9) 3 (33)

* SYNB1618: 1 discontinuation due to anxiety and GI AEs.       SYNB1934: 1 participant discontinued at Day -1 due to mis-dosing and GI AEs; 3 participants discontinued in treatment, 1 possible allergic reaction and 2 with GI AEs .

• Across the PKU program, AEs have been mild or moderate, and predominantly GI-related
• GI-related side effects vary by individual, and are consistent with those described in the dosing of 

probiotics
• Safety and tolerability findings are comparable across both strains



• Consistent with HV studies, SYNB1618 and SYNB1934 metabolize Phe in the GI tract in 
patients with PKU

• There were no serious adverse events or deaths related to SYNB1618 or SYNB1934

• Most commonly observed AEs were gastrointestinal

• Consistent with preclinical data and head-to-head data in healthy volunteers, 
SYNB1934 has greater Phe metabolizing activity than SYNB1618

• Phe lowering was seen with both SYNB1618 and SYNB1934 in a dose dependent manner

• SYNB1934 may be effective in combination with sapropterin in patients who continue to 
have elevated Phe levels

Conclusions
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