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Forward -Looking Statements

This presentation includes forward -looking statements within the meaning of the Private Securities Litigation Reform Act of 1995, as
amended, on Synthetic Bi o | o gurrens @xpectations and projections about future events . In some cases forward -looking statements
can be identified by terminology such as "may,” ‘“"should,” “potential,” “continue,” "expects,” “anticipates,” ‘“intends,” "plans,"
"believVvest i mafiesdidc aande similar expressions . These statements are based upon manag e me wmuréns beliefs,
expectations and assumptions and are subject to a number of risks and uncertainties, many of which are difficult to predict and include
statements regarding our timeline for our SYN-004 (ribaxamase), SYN-010 and SYN-020 clinical trials and reporting of data, the size of
the market, benefits to be derived from use of SYN-004 (ribaxamase), SYN-010 and SYN-020, our anticipated patent portfolio, and our
execution of our growth strategy . The forward -looking statements are subject to risks and uncertainties that could cause actual results
to differ materially from those set forth or implied by any forward -looking statements . Important factors that could cause actual results
to differ materially from those reflected in Synthetic Bi o | o gdrwarsl Glooking statements include, among others, our product
candidates demonstrating safety and effectiveness, as well as results that are consistent with prior results, our ability to initiate clinical
trials and if initiated, our ability to complete them on time and achieve the desired results and benefits, our clinical trials continuing
enrollment as expected, our ability to obtain regulatory approval for our commercialization of product candidates or to comply with
ongoing regulatory requirements, regulatory limitations relating to our ability to promote or commercialize our product candidates for
the specific indications, acceptance of our product candidates in the marketplace and the successful development, marketing or sale of
our products, developments by competitors that render our products obsolete or non-competitive, our ability to maintain our license
agreements, the continued maintenance and growth of our patent estate, our ability to become or remain profitable, our ability to
establish and maintain collaborations, our ability to obtain or maintain the capital or grants necessary to fund our research and
development activities, a loss of any of our key scientists or management personnel, and other factors described in Synthetic Bi ol ogi
annual report on Form 10-K and Form 10-K/A for the year ended December 31, 2019, subsequent quarterly reports on Form 10-Qs
and any other filings we make with the SEC. The information in this presentation is provided only as of the date presented, and
Synthetic Biologics undertakes no obligation to update any forward -looking statements contained in this presentation on account of
new information, future events, or otherwise, except as required by law.
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Intestinal Alkaline Phosphatase

A naturally -occurring protein with the unique capacity to treat many diseases

AIAP is a naturally -occurring enzyme AMaintains gastrointestinal
produced in the small intestine homeostasis! -2

A150 kD homodimer coordinating Mg  2* and

Zn2+ ADetoxifies inflammatory mediators3

A Endotoxin, bacterial DNA, flagellin,

nucleotides
ATi ghtens the qgut barrie
APrevents fdleaky guto

A Diminishes endotoxemia

APromotes the growth of commensal
Il ntestinal fl oralf

LBilski J (2017) Mediators Inflamm  2017: 9074601 .2Estaki M (2014)  World J Gastroenterol ~ 20: 15650 -6. 3Chen KT (2010) Am J Physiol Gastrointest Liver Physiol 3 Synthetlc (

299: G467 -7 5 . Liuw (2016) JAm Coll Surg 222: 1009 -1 7 . Martinez -Moya P (2012) Pharmacol Res 66: 144-53. I Mal o MS G@t250: 147§ -84.




IAP has Demonstrated Efficacy in Animals and Humans

Humans
Ulcerative Colitis Clinical improvement in refractory UC at 21 days after 1 week of clAP nasoduodenal infusion?
Type 1 Diabetes T1DM patients had decreased IAP activity in stool; oral IAP supplementation may suppress
low - grade intestinal inflammation in TLDM patients 2
Type 2 Diabetes High IAP levels are associated with protection from T2DM even in obese individuals <
Ischemic Heart Disease | AP deficiency i s associated with | HD and high I,
Necrotizing Enterocolitis Hi gh | AP protein | evels and | ow | AP enzyme acti vi
Mice
Leaky Gut Diminished endotoxemia  inhigh -f at di et fed micelf; i nzommuamdedudine x pr
Antibiotic -mediated dysbiosis Acceleratedrecovery of mi crobi al diversity after antibiotic
Protected from overgrowth by C. difficile and S. typhimurium E
Colitis Improved intestinal tissue histology and I nfl ammatory cytokine profil e:c
Metabolic Syndrome Prevented and reversed multiple symptoms inhigh -f at di et #ed micel[
Aging Decreased age -related inflammation, decreased frailty and extended lifespan _

1Lukas M (2010) Inflamm Bowel Dis  16: 1180 -6. 2Lassenius MI (2017) JIntern Med 281: 5861 600. 3Malo MS (2015) EBioMedicine 2:2016. g Mal oD (2019) a

Markers Arti cl e | D 8473565. JAMAd&etw DpeM2:€24 @ 1 94 P Kélianngh K (2013) PNAS  110: 7003 -8 . Hamarneh SR (2014) Ann Surg 260: 706 - 4 Synthetlc {
14. ) Mal o MGut 62 D4760-8 4 . Alal SN (2014) Ann Surg 259: 715-2 2 . TdinlA (2009) Gut 58: 379 -87. 12lEconomopoulos KP (2016) Diabetes Obes
Metab 18: 519 -27. 12Kiihn F (2020) JCI Insight 5: e134049.




Overcoming Key IAP Development Challenges

Synthetic Biologics expertise in protein manufacture and oral delivery

AManufacturing has limited the clinical progress of oral IAP

A clAP is extracted from calf intestine and requires extensive purification, costing up to

$10,000/g*
A AP yields are very low (10 -500 mg/L ) in many manufacturing platforms?2 I
A Synthetic Biologics has developed a stable cell line expressing 2-4 g/L of IAP
A Synthetic Biologics IAP has equivalent activity to clAP and is stable in chyme

A Synthetic Biologics has developed oral formulations with different release profiles
A SYN-020 delayed release capsule formulation proceeding to a Phase 1 clinical trials

A Patent applications filed around different formulations and release profiles

https://www.sigmaaldrich.com/catalog/product/sigma/p0114?lang=en&region=US. 2Nam JH (2007) Biotechnol Prog 23: 652 -60 23 Chen YH (2004) Protein Expr

Purif 36: 90-9. rAldag | (2011) BMC Biotechnology 11: 11. [ Yeatts AB (2012) Biotechnol Bioeng 109: 2381 -91. S
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SYN -020 Prevents Gut Damage from Radiation in Mice

C57BI/6 mice administered a single dose of whole -body irradiation
Vehicle control SYN-020 DS
Ay o = T @ Duodenum Akp3 mRNA
AN Y o e O (AR O 2.0-
A) ' % = mm Sham
‘ 5 mm Vehicle 850 rad
mm |AP 850 rad

Relative expression

SYN-020 prevented shortening of villi and inflammatory infiltrates (left) and preserved endogenous levels of IAP mRNA
(Akp3; right) in the intestinal tissue of mice treated with total body irradiation?

1Colitis was induced in C57BI/6 mice (n=5 per group) with total body irradiation at dose of 850 rads . SYN-020 DS (100 U/ml, ~1.5 mg/kg) was added to the .
ssues collected sYnthetlc

cage drinking water from four days prior to radiation until four days after radiation when the animals were sacrificed and ti




SYN -020 Reduces Radiation -Induced Inflammation in Mice

C57BIl/6 mice administered a single dose of whole -body irradiation
A Serum FITC-dextran B lleum ZO3 mRNA
6000 - 1.5+
P - mm Sham
E 2 mm Vehicle 850 rad
é‘mn g 1.0 mm AP 850 rad
s 2000 % 0.5
3 E
0 0.0
C lleum TNFx mRNA D lleum IL-6 mRNA E Colon IL-1f mRNA
20, 15 15
£ g £
g s 104 £ 10+
5 101 5 5
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n: [ &
0 0- 0-
SYN-020 preserved gut barrier function (FITC -Dextran assay; A), maintained expression levels of the tight junction
protein zonulin (B) and reduced inflammation (cytokines; C-E) in mice treated with whole -body irradiation?

e\

a " . . . _ . . . _ _ - {
Colitis was induced in C57BI/6 mice (n=5 per group) with total body irradiation at dose of 850 rads . SYN-020 DS (100 U/ml, ~1.5 mg/kg) was added to the Synthetlc

cage drinking water from four days prior to radiation until four days after radiation when the mice were sacrificed and tissu es collected




SYN -020 Status and Strategy

ACompeted IND -enabling GLP Toxicology and Safety Pharmacology Studies

A Orally -administered SYN -020 was safe and well tolerated at doses up to the highest tested
dose of 25 mg/kg/day (NOEL)*

A Excellent delivery of active IAP to the intestinal tract with low -to-no systemic levels
AIND application submitted to US FDA: Q2 2020

Alnitial Clinical Indication
A Treatment/prevention of radiation enteropathy secondary to cancer therapy
A Pelvic and abdominal irradiation is used >300,000 times annually in US 2
A 60-80% of radiation -treated cancer patients suffer acute bowel toxicity
A Significant unmet need for both inflammatory acute and fibrosing chronic syndromes

AFirst clinical trial
A FDA-requested Phase 1 single ascending dose study in healthy volunteers
A Toxicology and Phase 1 program will support multiple potential indications

1In GLP toxicology studies, SYN -020 oral capsules (dogs) or SYN -020 drug substance (gavage to mice) were administered twice dail y for 6 -weeks with a 14 -Oay
recovery period. 2Radiation is used in 50% of cancer patients and has a role in 25% of cures. DS GMP drug substance. DP GMP drug product (encapsulated
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SYN -020 (oral IAP)

Additional Slides
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Synthetic Biologics Recombinant blAP Il

Equivalent activity to commercial clAP and stable in chyme
3 S BIAP Il + 5% Mixed Chyme
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Specific Activity (U/mg) 7,000 10,000
Activity vs Endotoxin ( mU/30min) 82 94 SYN BIAP |l stable in human

chyme for up to 4 h
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1Bovine IAP Il ( BIAP Il ) is the most potent IAP isoform described to date 10 Synthetlc




SYN -020 Protects the Intestinal Mucosa In Mice

Reduced submucosal inflammation in DSS -colitis model
Control Vehicle SYN bIAP I, 500 U/day
e
Male C57BI/6 mice were treated with Dextran Sulfate Sodium Salt ( DSS; 3%) each day for 5 days. SYN bIAP 1l (100
and 500 U g.d.; n=12 per group) was administered by gavage from days 5 -16. Mice were sacrificed on day 17 and
tissues collected for histological analysis? 2

IModel based on  Bol-Schoenmakers M (2010) Eur J Pharmacol. 633: 71-7. 2SYN BIAPII is the active drug substance used in the SYN -020 oral formulation; SYN - 11 Synthetlc {

020 enteric coated pellets are too large to be administered to mice. Efficacy equivalent to literature reports was seen at a SYN bIAP Il dose of 100 U/day.




