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1. Infectious Diseases Threat

SMAIX2! B! -
Serious Threat against Human-beings

Superbugs “bigger risk than cancer”

An extra 10 million people could die every year by 2050 unless sweeping
global changes are agreed to tackle increasing resistance to antibiotics

Deaths per year attributable to Antimicrobial Resistance (AMR) by 2050

JOceania

22,000

Financial cost to

economies of drug
resistance will add
up to $100 trillion .
by 2050 /
Mortality per 10,000 population
R
5 6 7 8 9 10 >
Deaths per year attributable
to AMR compared to other
major causes of deaths
Diabetes
Diarrhoea 1-5m
Road  1.4m

accndents
AMR

700,000

Tetanus Cholera Measles

60,000 120,000 130, 000 ﬁ“
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° 2[15[1'EI A2 Xt 10,000,000 M
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1,100,000,000,000,000&
(1.1 Trillion Pounds)

Source: Review on Antimicrobial Resistance Picture: Associated Press O GRAPHIC NEWS

Anti-Fungal Market
e 20254 $11 billion dollars

Anti-Viral Market
e 20214 $91 billion dollars

Poor hygiene
"_habits drives the

ANTIFUNGAL
.~ MARKET

Global Antifugql Market, $11.5 billion in 2025

(from View Research)

_\_

FORECAST

The market is
projected to
reach $91.58
billion by 2021.

The demand for
antiviral drugs is due
to the increasing
mortality rate.
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> I 2| Al SHET AITHO] A= Innovative Endolysin Platform Technology

Ml - A Z 2ol oHA| ﬁ AN|M FHE Jls - W2 K=
& M7 24Tl (Bacteriostatic Antibiotics) & A&7 M7 (Bacteriocidal Antibiotics)
& N 2X gretE el (Small Molecule Antibiotics) & A2 A SuH X HiO] 2412 (Endolysin Protein Biodrug)
¢ X0 24! (Inhibition) : LH& = (Resistance Bacteria) &4 & MIEY o] ME|==¢|ZtS (Peptidoglycan layer) A=
— DNA & Tof / A A ol / M S X0l : IHS A8 22 )| M (Rapid Mode of Action)
S & SHM SHEHION XIS =EEH = MZ2 WAZCE B ) : NXIZ 102 WOl M2 AFE 21t =0l
. J

]
JBTTm | [ SR
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(> © 3% © .
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»
High number of bacteria. Antibiotics kil The resistant bacteria now Bacteria can even transfer m Proliferation ) )
A few of them are resistant bactena causing the ilhess have preferred conditions fo  their drug-resistancatoother 22220z z20 2 ENGS A4 —eimaily$ 20 O Becerdlcdlval @ Endol e
to antibiotics. as well as good bacteria grow and take over. bacteria, causing more
protecting the body problems.

from infection,
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3. AlT=2IAl (Endolysin) EAHE Jl= 0| SD

M= MEY WOl BEI=SdZIS
S8 M=E Al2AII= diedd

IS M50HH &= ALE A
S B 7I§° S0l =Y

J= rir

CZotAEc|ME BIEE JISEM
2 MUOFT OIE= HIO[RA2 22t J|E

Z2J1H (Mode of Action)

- BEIE=ScIZES AHE (Lysis)
- S¥ OH0I- & B2 Cleavage _
.+ SAL200 : Cleavage Point 23 Endolysin

Protein (Enzyme) produced by bacteriophage
Very rapid and potent antibacterial activity

> QHMOIHME i< ZE¢et 21t

Enzymatic cleavage of peptidoglycan

—J_'

ES w2 Q)

Bacteriophage

Predators (natural enemy) of bacteria

- infect and kill bacteria

J|= N-Rephasin®

Endolysin-related Technologies

- Pharmaceutical Formulation Technology

- Endolysin Stabilizing Technology

- Endolysin Process Control Technology

- itLysin® Technology
- Endolysin Evolution Technology
- Domain Architecture Technology
- Surface Charge Modulation Technology
- Hydrophobicity Optimization Technology
- Antigenicity Reduction Technology

Bacteriophage-related Technologies
- Bacteriophage Cocktailing Technology
- Lytic Activity Management Technology
- Receptor Matching Technology
- Bacteriophage HTS Technology
- Bacteriophage Amplification Technology
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4. Corporate Identity

=X Jl= AT 2| EHE J|HHO] SAL200 (Tonabacase) 0| X 2t21S
o 2 2 MIAI X=X 712 (Licensing—-0ut Company)
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0013 ZHI0IS J14HO] Anti Colon Cancer Z2HHl JHE (Human Phageom)

&

iNtRON Biotech signs $667.5 mn licensing deal
with Roivant Sciences

[Photo by iNtRON Biotechnology Inc.]

South Korea’s Kosdag-listed iNtRON Biotechnology Inc. (iNtRON Bio) has entered a
$667.5 million worth global licensing-out agreement with New York-based Roivant

VRE 21Kl XI= Xl JH& (EPASS_N1 Phage Cocktails)
ot SHIOIH A Xl JHE (Phagrus BiD)

EdHIEIOI= J14t0] AXIHT JHE (iIN-EYD)

AAASE J|4t9] Anti Colon Caner 2Kl JHE (Asperphenin)
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Ol = 2] Al (Endolysins)

. SAL200 (MRSA X|2X])

. A% e K| 2N mo|=2fel

. Premium Ointment (Z2H$| |5 ZHXI2H|)
. GN200 (2 1% 382 X &H|)
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1-1. J|E&=x& Al - SAL200 (Tonabacase])

AHA |t UE HHI2EAL 2 O0[HHE AHOI 21 A it (ROIVANT SCIENCES LTD.)2F SAL200 J|=0IH 31|°t HZ
Her2= 3 69 6,7502 =2 (2 7,000 A)0IH, HIS &2 TEE= =42 10~14% Ex =8

4 )
SAL200 V==& HIY =Y HIENTA SHE JI=2 8-
+ 271 Gri+) IOI =201 [0 ZH 2B
SUE LHAE SR MHIHECE HE AUMXD Us
$ 667,500,000 ARSADI HASERLE dolye NS NSO, OIS J1 08 HZE 2 S SuHo oS
TrESes e =aTe MOZ )N 2EEHI029 °“':EI SAH=Z J|lg 8 o
O A0|0f, AT 2|M MO|Z2ISEE XISHoZE T AU,
ot WA  ‘Post-Antibiotics Era’ o] S AIEE SHH|
510,000,000  Receives 7t Gr(+) IO|=atQ!l X | FE0H LI 2012k A=
$ 45,000,000 x 7 pipelines
S 30,000,000 US Ph2 first dosing Estimated minimum number of illnesses and

$ 7,500,000 TQIAL AlLL|S deaths caused by antibiotic resistance*:

At least 2,049,442 illnesses,

$ 627,500,000 oHE s>z

$ 37,500,000 HHE =8 23 000 deaths
y

10._,1 40/ Of net Sales *bacteria and fungus included in this report
' 10~14% of net sales

\_ J \_ J
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1-2. SAL200 2 s A8 il

SAL200 85I

Log (CFU/mg)

Log (CFU/ml)
&

(a) Bacterial load in lung

* * * *
— — — —
3 4 6 10

Time after infection (h)

(b) Bacterial load in blood

4 6 10
Time after infection (h)

B PBS
mm SAL200
m untreated

B PBS
B SAL200
W untreated

All animals were administered with 1 X 10® cfu (0.2 mL) of SA2 via vein, and each group was described as No
treatment (G1), Vehicle-treatment (G2), N-Rephasin® SAL200 (12.5 mg/kg)-treatment (G3), and N-Rephasin®

Efficacy study of N-Rephasin® SAL200 in mice with MRSA infection

Sur\(ivafluRatAe - o

) ] - | Notreatmenf ‘

(%) L |

| 100 } 5 i Vehicle ‘

! I [

| o [ | |=——N-Rephasin® SAL200

{ i i 12.5mgl/ kg

| [ | ==—N-Rephasin® SAL200|

‘ 50 — 1 I 25 mgl/ kg !

P t

| ! | |

0 L cesrian Y SRS S < |

! 0 day 1day 2 day 3day 4 day J
s ar— S—r o — —— — —c— — — — g

SAL200 (25 mg/kg)-treatment (G4).

An intravenous injection of N-Rephasin® SAL200 significantly increased the survival rate.

Survival effect of intravenous injection of N-Rephasin® SAL200

G1 9/15 60
G2 0 0 6 2 2 2 12/15 80
12.5 .
G3 (HED = 1) 0 0 0 1 0 1/15 6.7
G4 25 0 0 0 0 0 0/15 0
(HED =2)

= * One mouse in G3 died 4 days after bacterial challenge; however, this was assumed to be a sudden
death unrelated to the drug because this animal had not exhibited any abnormal signs or symptoms

until death

1] 0 5] & 3 1
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1-2. SAL200 2 s A8 il

Head to Head Comparison of SAL200 and Daptomycin

Turbidity reduction assay (TOD50)
1) 0.1 pg/ml of SAL200 or Daptomycin

2) 1.83nM of SAL200 or Daptomycin

0.38- Blanki1 L Blank 1
o.sf--—-. = —D AR Dapto 0.1 ug 0.6 e DAP———r - Dapto 1.83 nM
) SAL200 0.1 ug SAL200 1.83 nM
2 04 N 2 04
0z SAL200- 02 SAt200
. 00 R R
0 5 10 15 20 0 5 10 15 20
- vap v, .T.ime min) X: 1141357, ¥: 03344741 e | - LUy .I:ET.\etmih] X: 11.11055, ¥ 0.3330677
Drug
SAL200 Daptomycin
. . 1.83 nM 1.83 nM 0.1 pg/ml
Applied Concentration (0.1 pg/ml) (0.003 pg/ml) (61.73 nM)
TOD., (min) 114 Not Determined Not Determined
12 ”"@ " Bacterial colonies
8 «=4==Control \
Number \ wj/otreatment
of \
. 4 @, Treatmen =
survival ) \: — "
O T T T T 1 :
1 23 45 \
Days after bacterial challenge w/treatment

100
AIOO
:i 30 :? 80
= 60 z 60
110" 5 6 X106’ =
gl S cfuml| < 40
20 20
0 — 0 . . . ,
&
S 0 5 10 20 40 60
Time (min) Time (min)

1. Standard CLSI method (18 hr incubation after sample treatment)

n“ e (uglml)] e (uglm“]

SAL200 0.0286 (1.5625) >0.1144 (>6.25)
S. aureus ATCC #33591 6.2x 10°
Daptomycin 0.7717 (1.25) >1.5435 (>2.5)
SAL200 0.0286 (1.5625) >0.1144 (>6.25)
2 S. aureus ATCC® BAA-1707™ 5.0x 10°
Daptomycin 0.3859 (0.625) >0.7717 (>1.25)

2. Additional experiment (6 hr incubation after sample treatment)

Population per tube
ﬂ“ (CFUIm” = sample o l“M l“glm“] i [uM (uglm“]

SAL200 0.00179 (0.098) >0.0286 (>1.5625)
S. aureus ATCC #33591 6.2x 10°
Daptomycin 0.7717 (1.25) 0.7717 (1.25)
SAL200 0.00357 (0.1953) >0.0572 (>3.125)
2 S. aureus ATCC® BAA-1707™ 5.0x 10°
Daptomycin 0.3859 (0.625) 0.3859 (0.625)
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1-3. SAL200 : & OIAEQ

N-Rephasin® SAL200

is a BIO-DRUG
that rapidly and selectively
causes lysis of

staphylococcal bacteria

Phase 1

No SAEs in a completed ascending single dose study

Phase 2a

Phase 2a study for Staph blood stream infection(bacteremia)
is undergoing

Toxicity Test
4-WK Repeated Dose Toxicity Study in Monkeys

MAD

Multiple Ascending Dose (MAD) Study in Korea

Licensing out to Roivant
On Nov.2018, SAL200 program was licensed out to Roivant.

US FDA IND

Expect to open US IND for a phase 2 trial in patients with bacteremia
with Roivant by end of 2019.

12



1-4.3AL200 : 2TM| SN &S

3N a8
SAL2002| OHH A

& NSO AT ME

# Single-center, randomized, double-blind,
placebo-controlled, single-dosing,
dose-escalating study

€ 36 Volunteers

¢ 2013.01.

@ Single ascending doses (1 hr-infusion)
: 5 cohorts (0.1, 0.3, 1, 3, and 10 mg/kg)

€ CBC, U/A, serum chemistry, PT/PTT
at 24 hrs and 7 days after dosing

¢ ECG'sat0.5,1, 4, and
8 hrs and 1 and 7 days post-dose

g

& MSOiE YAATME (28 + £T)

€ A Randomized, Double-blind, Placebo-
controlled, Multicenter Phase lla Clinical
Study to Evaluate Safety and to Explore
Efficacy of N-Rephasin SAL200, in Patients
With Persistent Staphylococcus Aureus
Bacteremia

€ 50 Volunteers

4 2016.01.

@ Single dose (3 mg/kg)

€ Safety Endpoint + Efficacy Endpoint

@ N-Rephasin®SAL200 (3 mg/kg) for
persistent bacteremia in patients for more
than 48 hours even after antibiotic.

HH=EQ O

& NS0 oA

€ A Randomized, Double-blind, Placebo-
controlled, Clinical Study to Evaluate the
Safety, Pharmacokinetics,
Pharmacodynamics, Immunogenicity, and
Allergenicity of a Single and Multi
Intravenous Dose of N-Rephasin SAL200, in
Healthy Male Volunteers

@ 5 Corhorts x 8 Volunteers each Cohort
Group 1 : 6mg/kg, single dose
Group 2 : 3mg/kg/day, 1.5mg/kg, b.i.d.
Group 3 : 6mg/kg/day, 3mg/kg, b.i.d.
Group 4 : 9mg/kg/day, 4.5mg/kg, b.i.d.
Group 5 : 12mg/kg/day, 6mg/kg, b.i.d.

¢ 2017.08.

Al 30|

O 1L

mn

US FDA IND &1E Xig ZY : ROIVANTS =9

=52 IIEU ROIVANTS! OI= &2 HI=ElS - 20199 A

13
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Tonabacase
(SAL200)

TM_SAL200
(w/ SAL200)

EFL200

BAL200

Indication

Target Pathogen

Staphylococcus aureus

Persistent Bacteremia

Regular Bacteremia

Staphylococcus aureus

VRE Infections
(including VRE colonization)

Bacillus Infections
(including anthrax)

(

Discovery ) ( Preclinical ) ( Phase 1 ) ( Phase 2 )

Persistent Staphylococcal Bacteremia

Regular Staphylococcal Bacteremia

Premium Topical Ointment

14



3-1. Premium Qintment (EHA I ZSXI=H])

XEdl JHE SAL20011 V|E SHSE N0 5
> ==& MRSA X UMl Hd=2 29 0

1

Mupirocin

# Inhibition of bacterial growth by interference protein synthesis

Bacteriostatic

SAL2001t SOC S HICl AlUX] 21} =0l

Synergistic effect of SAL200 with SOC antibiotics

TM_SAL200 Disposable

I Single Tube Type 1
e O

MIC {pg/ml)
Test strain SOC antibiotics s EFIC index* Interpretation
L Combination P
‘ SAL200  SOC antibiotics g4 500 1 SOC antibiotics
Sodium fusidate B g 1511 0.375 Synergism
5. epidermidis _— .
CCARM 3711 Mupirocin 6 05 07570125 0.375 Synergism
Bacitracin 6 32 3/8 0.75 Moderate Synergism
MIC {pg/ml)
Test strain S0C antibiotics P— EFIC index® Interpretation
. Combination
SAL200 SOC antibiotics g 509 / SOC antibistics
Sodium fusidate 6 g 15/2 0.5 Synergism
5. epidermidis N .
CCARM 3A814 Mupirocin 6 0.5 0.75 /0125 0.375 Synergism
Bacitracin 6 32 15/8 0.75 Moderate Synergism

Iill JHE S0H Premium Qintment KXl JH &

OINTMENT CREAM

Single Tube Type 2 Single Tube Type 3

Ll

One Shot ! No contamination ! Clean!

Easyto use!

Bioluminescent Bacteria (S. aureus ATCC 33591 (Xen31))

5



B N
3-1. Premium Qintment (EHA I ZSXI=H])

SHHT LHA RO Z 018t J|= A 1M AIZO] BHHIZ Premium Ointment 2@ QA - Unmet Medical Needs ERAl

o
N
Lead Gen &
Optimization
*Active Pharmaceutical * Basal formulation developmentand in # GLP toxicity study of 2 Prototype > Safety & Efficacy
Ingredients (APIs) vitro efficacy evaluation on human
= SAL200 and SOC antibiotics = Hydrogel polymer (HPMC or Na-CMC) » Data for IND approval .
combination = Viscosity: 2,500-10,000 cps - General clinical observation: 4Q Y2023 : Lau nch|ng

= In vitro antibacterial activity and stability bodyweight, respiratory rate, ECGs, etc

»TargetIndications « Masal cavity pathology, histopathology,

i - Prefpost-operative agent for » APl combination : .

i prevention of surgical site - Select best combination of SAL200 & SOC : anatomic pathology data )

| infection antibiotics based on FIC index (synergy ,  + PKand safety data for systemic

|« Skin bacterial infection effect) | Exposure

' disease: Impetigo, Folliculitis, ! 4Q 2019

i cellulitis *»Development 1 Prototype :

' = Secondary infection on atopy, = API; SAL200 + mupirocin '

. bum &digb-etic foot ulcer » - Base; HPMC or Napicrmc Cﬂmpfﬂfd

| region R R E L '

i ' »Invivo efficacy evaluation of 15t prototype

i > Target major bacteria + Using bioluminescent bacteria strain

i = 5. aureus [ - Anti-bacterial and healing effect in the skin _.x_j|—'f'—|:_'| E% ?_"*"E' J|°'|_|_|'2| les -> ﬂlﬂ 'é}' ',’g | Ié:!' Al | “
i« S. epidermidis i infection mouse model -

i - 5 pﬁﬂgenes | PI' I m Olntment I-“I-" AI EI. E

*Development 2" Prototype (GLP-TOX
-------------------------------- 4 candidate)
- Improvement of stability by application of
additives  ——— &)



4-1. GN200 (BE¥ 18

0l

H M Gr(-) THO|Zajel Mg
S29 UM} - Gri-) MOIZ 2Ll 2

NF 2N X SN SHE oA )= sragh

S=x0|1 M0 M2 HIS0| Gri-) THOI =2t

Standard units per 1,000,000 pop. (retail sector)

1.5

Gram(-)
Infectious Diseases

itLysin®

allltl

" SN0 SN0 SN SHSSS SSSRS

a2 XI=H)

013 WAISR0M TH A2t 2HZ XHO= L

rir
Ol

Important Causative Pathogens (WHO List, Feb., 2017)

- Priority 1 (Critical)
. Acinetobacter baumannii, carbapenem-resistant
. Pseudomonas aeruginosa, carbapenem-resistant
. Enterobacteriaceae, carbapenem-resistant, ESBL-producing

17



4-2. GN200 : I gt

SMA Gr(-) MOl M

M MIC XI5 i

PARENT ENDOLYSIN
~4Q, 2015

15t ENGINEERING
~3Q 2016
2" ENGINEERING
~2Q, 2018
&
s
'0,' Protein hybridization

* In silico analysis
* Protein engineering

* Surface modulation
2

A+ 4

* Additional surface modulation

* New protein expression system (Yeast,
Bacillus, Insect cell, etc.)

Archives & Goal '
for development of itLysin GN200

(©)

~1Q, 2020

34 ENGINEERING
~2Q 2019

FINAL ENGINEERING - GLP-TOX (2Q, 2020Y)

M ADA =Xi 0HZ

130
110
50
0
50
0
10
-ip 0 0 40 50 80 100 120 140
Time (hour)
Gram(+) Gram(-)
Lipoteichoic O-Specific
A‘ggx ' Side Chain
Lipopoly-
Teichoic Acid saccharide
Porin
Outer Membrane |
Peptidoglycan Periplasmic L v
Space r
Peptidoglycan —{
Periplasmic = 4 Periplasmic L]
Space [ ) _ £ Space ' & () ) CAd
Inner Membrane ~ Inner Membrane —{ ‘
Membrane DD 4 ED D Membrane = 1 EI WD '
Protein Protein

18




4-2. GN200 : I gt

HIA

GN_200

V- -

[ .

Pseudomona:

NPA-EL200 | ittysin_S | itlysin_5_1

itlysin_5_5 | itlysin,

bacter baumanni Imonella Typhi Pseudomonas

S=AIE (GLP-TOX) 21t &

Program

Klebsiella pneumoniae
Escherichia coli
Enterobacter cloacae
Acinetobacter baumanni

s aeruginosa Salmonella Typhimurium Acinetobacter baumannii

- -
NPA-EL200 | itlysin_S | itlysin_S_1
s > S R
5.6 | Negative ‘mysln_s:s itlysin_5_6 | Negative

2}0|

= -

Indication
Target Pathogen

, 28 d0|dd-0I= A=

(

o
Discovery ) Preclinical

D et ) ez

M 30 structure prediction

S0

Model 018 e DTEGY
1lyd.1. AMNm TEGYE’D [@@bxsps[}l AKSELDKAT)
Model 01 GRNCNGVITED EAEKLFNQDVD AAVRGILRNAKLEPVYDSLDAVRRCALT -

1lyd.1. AGRNC\:C&IT@DEAEKLFNQDVDAAVRGIL@NAKLCPVYD@LDAVRRCALI 100

Model 0] NMVEQMGE IGVAGE TNSLRMLQQKRWDE KAVNLAKSRWYNTENRIKAVI =
11yd.1.ANMVFQMGE IGVAGFHTNSLRMLYQOKRWEEAAVNLAKSRWYNJTENRAKRVI 150
Model 01 i EEREE D A¥KNE 164
11yd.1.ATTFRTC TA(DAY E}NL 164

19



4-3. Summary

(0.1b% > = > 1b%)

EFAL-5]

Unlisted development programs:

® Candidate drug SML200 (against Streptococcus mutans infections),
® Candidate drug PAL200 (against Propionibacterium acnes infections), etc...

2Q~3Q, 2020 |
4
Next 20y Eny " BAL200 F- BNK200
[ > .--"'";F.H’
Target Pathogen Enterococci Clostridium Bacillus Streptococci Mycobacterium
E N DO LYSI N |tLYSI N PROG (including VRE) difficite (including tuberculosis (MTB)
Streptococcus
Y201 q \ PIEUMONIEE)
) ) i Clinical Usage & Enterococci Clostridium Bacillusinfection Streptococci Tuberculosis (TB)
Endolysin ,.-"rlt]_.‘r"Sll'l Indication infection difficileinfection infection /
(con/ Pneumonia
SAL200 I--I"Illl.'::| Inflammatory
10mS% > = 66Tm% bowel disease
( )y SAL200 Phase II(US) BD;
L 30m$ > ... > 667m3 Product Type Injections/ Capsule Injections/ Masal  Injections/ Masal  Injections/ Nasal
Topical spray / Topical spray / Topical spray
Gram{+) L 15m§ > . > 90m$ medication medication medication
(2 candidates/every other ygar) l-_15m$ > > 90ms Administration Injection / Oral Injection / Injection / Injection /
Sm$ > 45ms h Route Topical treatment Inhalation / Inhalation / Inhalation
(7.5m m&/each) 15mé = = o0m Topical treatment  Topical treatment
p p
Key Rapid bacteriolytic Mo disturbance of  Broad antibacterial Active bacterial Significant low
Characteristics activity the normal flora spectrum in cells in biofilm resistance
Bacillus genus development
G itlvsi Current APl EnteroBACASE CDL-1, B4, SPL-1 MTB200
ram(-) itLysin Candidates [EFAL-1, EFAL-2, CDL-2, THL-1, [MTBB-1, MTBB-2,
EFAL-3, EFAL-4, CPL-1 BP513 MTBA-1, MTBA-2]

20
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Functional Moiety
— 0Open Innovation

1. Anti-Fungal Drug : iN-EYD
2. Anti-Cancer Drug : Asperphenin
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1-1. Antifungal Drug : iN_EYD Functional Moiety, FM Drug

JI28g S0 Mdt 20| 40l 3AH )10t U1, JIE XM= HA X sS40 AN SHIIt HEO| 2.
(Polyketide—-based Antifungal Drug, From Human to Animal)

B ZE2JIH : Calcineurin?] M2M2E AMIOH= Tacrolimus(Polyketidel= MM E HA AN

soHi| A0 2ol

FKBP12-FK506-CaN £ &9 (i - I T e
3kt HEAE =\

- ‘:_. ;.
.l
\ b= Calmodulin)
\ Caifalta’
Calmoduling
FKBP12-iN-EYD Calcineurin
: . Ay
complex . FKBP-iN-EYD

)
AR, === i complex
FKBP12 | 5 T

o At —
Dephosphorylation ‘

Reduceur.i\p € ——————— NF-AT'P)

D ELERLTR)

S>3 Fungal FKBP

* Cryptococcus: Frrl
« Candida : Rbpl
* Aspergillus : RbpA

== Human FKBF12
= Calcineurin subunit A . .
== Calcineurin subunit B Human ceII Fungal ceII

* Antifungal drug tolerance




1-2. Antifungal Drug : IN_EYD Functional Moiety, FM Drug

OF 3y = Dol =

- —17

Ol Xor=l A (CDC data, 2013)

§
= 90% Ol &9| IFl-= HAXOF & EHOIA] LUEHS
= I MMAHIXOZ 600,000 0JAO] XIFZIC1(] At
= HAHM XA2 OIH|9| WatetX (HAIZZ 2t | A0,

XZH O =2 B==
«Invasive Fungal Infection@ =& XIH= ol X

<

f';
- -~
S i
— :

das =3
«H7ZH 40902 O] At
10~75% AIYE

= X3 EQ|M 20| S M2
=Zds ong

OIAHEZURAS
A7t 200471 O] AHEAY

+30~95% AIYE

“E330IZ
HZE QR0

+30~90% AIYE

Vehicle

FK506

Fluconazole

iN-EVD
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1-3 Antifungal Drug : IN_EYD Functional Moiety, FM Drug

HIHE R

iIN-EYD 2= 2IHI0IAIC] calcineurin Al HE0f| 3! 222
oIglAIZ 1, #RFO0IACl calcineurin MY ANl SXIEC
ZN 827 IE 220l= 2.

H H2AY 25AE

N

it

Reduced Immunosuppression Activity

IC5, Value

TACROLIMUS
0.027 ng/ml

iN-EYD
15.09 ng/ml

MEH- (D4 Teell 28 HE EH
« Z1}: FK506 CHH| 2F 56,000% HA AKX 50| 2

— 17

Antifungal activity

MIC Value Fluconazole iN-EYD
Cryptococcus 1.25 pg/ml
neoformans 2.5 pg/ml (Fluconazole CHH| 200% =&)
Aspergillus > 320 40 pg/ml

fumigatus pg/ml (Fluconazole CHH| 2 800% =)

W Ol JHE HI=

- 40, 2019 : Lead Compound (Human & Animal)
« 20, 2020 : GLP-TOX & Animal Test
- 40, 2021 : Phase | & Field Trial

Reduced Immunosuppression Activity

A" &

otg o

10 uM

iN-EYD34

iN-EYD35

FK506
(Parent drug)

2E JHH AtE

Al s
ot20| I 0.5 uM
(o) : P Q
Amphotericin B : o = e
0.1 uM 06 M
Vehicle Tamoxifen

(0.2% DMSO)

(FEU=2)

-
s <~
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N S
2-1. Anti-Cancer

CIEEHI0I2= 0I2iTt St M| (SJSAMN £HE H=1 A2, First-in-Structurect & =
A= Asperphening 1A= 2. 2 S& 2 Lipopeptidyl Benzophenone /#Z= A novel structure
compound2t= 20| = NCI X =2 SO =Holg|U2.

M Asperphenin : A7 SASLHSAE AS e Zil

First-in-Structure &1+ 212 2| NCI MEE 23S SHOMH| XIS} ; 1MICH SFeretobml > 2MITH BRSOty >
SMICH S1S{totT| > AMIH SN A

BELO|S X (Tripepti ® OLX| 3, MO EF(4ii)= chemotherapy=
® 2 BEOIE T (peptde (DIC\]E?{L gal= ojeria(Cytotoxic drugial @ & S,

S [ QIO CHst (HUSHOZLE 22l o 34005
ITTUTE (M= 2755, WM A 1,6475, 2 1,4755)°)

A~ OH MLOME FFZLE 228 S 0, YASRY

AZXH dddnhovelty), dclEdlefficacy), X

27| MMOAI0] 243t XS EIIM S

e1. X|ZETZX (Lipopeptidyl moiety)




Ol A} A AIS] 7=I||. HI | I- gﬂ Z10
= ol - Ol AL L AIS] 0
Ol XA O] - ™A} = AI'OE i S Al o] A AlS] < oc Al OIS S Al [ X=)
< OHMM =HOl: HAMEF [Ho_ Asperphenin? MIEZESdS =201 Zil, &8 MEF ZF0AN &2 A= Ul MESA0] X0 2R3
Developmental Therapeutics Program | wsc: p-e02813/1 | Cone: 1.00-5 Molsr | Test Date: Jsn 02, 2018
One Dose Bar Graph Experiment ID: 18010520 Report Date: Jan 22, 2013 C " I. N N Growth
Panel/Cell Line Growth Percent Bar Graph e Ine O ame percent
LEU(‘;?Z”R“; CEM 1156 !
. N
K-562 2384
WL i s 1 COLO 205 13.53
I-822¢ N
e T S— ] 2 HCC-2998 72,63
EKVX 61.12 —
Horss 1733 - 3 HCT-116 -9.35
oy - B . Colon
NCLH322M 26.79 ) " 4 HCT_‘] 5 45 6‘]
MCI-H460 2342 Cancer .
“RE ' 5 HT29 2.56
Hers o ' 6 KM12 1.64
KM12
SW-620 18.29 o
e — 7 SW-620 18.29
SF-21 N
SF-295 21.0
SF-539 5.78
oo e L Vero cell % cytotoxicity (n=3) = Anticancer (Vero) —e—Asperghenin &
Melanoma‘ L . ? =a—Asperphenie B
k&’ﬁ,&“é.’ém a% 3 Compound | 0.39 uM 0.78 pM 1.56 uM 3.13 pM 6.25 pM 125 uM 25 pM 50 pM i —e—Pacitaxel
12.26
z
MDA M43 ) " Asperphenin A 97.29 95.48 91.85 88.57 81.35 78.13 35.62 11.74 ic
Sk MEL 28 2848 L N
SKMELS 1807 L Asperphenin B 94.75 98.24 91.47 98.77 100.07 81.72 53.22 12.51 <
UACC 82 095 . °
Ovarian Cancer o " Paclitaxel 41.15 36.95 35.3 32.64 29.76 28.53 20.29 15.19 A g
OVCAR-3
52535:5 :;29!2 : WI38 cell % cytotoxicity (n=3) Anticancer (W138)
120
S o ' .
. ﬂlﬁzo*‘\% RES g — L Compound 0.39 uM 0.78 pM 1.56 pM 3.13 pM 6.25 pM 125 UM 25 uM 50 uM
enal ancer
. ]
Jees ue " Asperphenin A 83.95 81.91 80.36 77.11 67.31 49.12 38.12 31.36
ACHN 3188 ]
i byt . Asperphenin B 95.04 89.46 86.4 84.93 80.9 54.82 41.5 .2l
SN12C 2544 . °
e S o Paclitaxel 61.42 59.63 58.53 56.48 50.43 46.36 34.15 30.41 TSI
ngtétg Cancer 1078 m
- .
Bl 5398 m NIH-3T3 cell % cytotoxicity (n=3) Anticancer (NIH-3T3)
MCE7 2989 . e
E?D%E?MMCC ;% ég , Compound 0.39 uM 0.78 pM 1.56 uM 3.13 pM 6.25 pM 125 uM 25 uM 50 uM g
T4TD e 358 . Asperphenin A 75.06 72.55 70.15 63.08 61.23 49.31 24.6 18.27 § “ =
100 50 0.0 ) 100 Asperphenin B 76.95 74.5 72.04 68.54 64.92 53.91 28.87 18.99 »
Percentage Growth o
Paclitaxel 23.44 23.1 22.87 22.46 22.22 21.62 20.82 20.29 E S S g




Future R&BD

1. Phageome as Microbiome Drug

2. Phagerus as Anti-Viral Drug




N S
1-1. 0i¢H RABD = HE

Bacteriophage J|4t9] 0|2 R&BD =M E

Phageome - Micobiome

CIEEZHIO|27t 7tX| 1 Ql= OHO|3 20| H2| ¢l7120F 2= Phageome 9| 2| 2THK| = 8TH[2|0FS S ASHA| R, 2HE|2|Ot= HH| 2| QLK S S ZHSHA|
(Phage-biome drug) 5, F4todf Z2|HIO|EA 12|10 ShH|2| K| Z7H| 2 S HHE LK = AFE S SASH| @1 M2 SEE. A1 S0 A 8|
7|l Bio|419F0| & Z40[1, MMH o= Z0f Lt7tIX} o= SH|2| ItX]| 2| QUpX| = SHHSICHE A Y. BHO|2{ A0 20 EH StE|2|of Bl MEE 2
O| &£ CHE k0| & A0\, 23 8| 2| ItX| GMP &H| #50] 2%l + S48 ASEA0 HO[ZHAE FAER0 HHE VMY AR 2@
Phagerus At4lE{ Q1 BiD ME 2t /4 2020 3Q H =0 iM ME 2E of . t2fA], 2= HiOo|YAF 8H|2| 2ukX| 7} Killing Control & &= AS ALz B2

C=A K AL 20| Zlligt colon cance= QAEEHIO|7F 7HX| 1 = 2 ACH, 0|5 SHol| Livt= 80| AS. TeEN 2 2 HIO|2{ A& 8| 2[ 21t
M| Pipeline 1t AEH0| U7| 20| & 2alS 7HX| 2 FTot= ZOHY. NZFE ReiEIRAS A0[2t= 740X, O|F YSal Lt ZA0|1, O|F Soff ot

ofs el L& A Y.

OHAE X zg = U SHO[HAK o[ 24

Bacteria

/ ( [ ¢ : Y
W\" N\ of : )
" i \ Jv\ Phage - -1'---?-* Virus No Enemy ?

et O \ iy ®

: 1 X
“Y J & \g’ e ; of 7
Engineered Phage X \& X

& Pathogenic bacterial strains (SuRerphage Project) _ L Human
®®» Commensal non-pathogenic (Gene Scissors/Genome Editing) Dead bacteria (Animal)

bacterial strains




VISION into the World

1. mo|Zatel Qof
2. R&D 2™
3. Vision into the World




1-1. MO E2 K%

AntiBACTERIAL AntiFUNGAL AntiVIRAL AntiCANCER

T t
Platform 2 (SHAE ) (SE 2 H) (O] 2 A H)) (oL H))

ENDOLYSIN - itLYSIN Gram(+) 7 Pipelines
PROG Topical Medication

L/O N-Rephasin® SAL200
Gram(-) Pipelines

(All Round Player, ARP) _ .

- Influenza/Al/SI, Dengue, AL
Rotavirus ...

- Most of Pandemic Viruses

BACTERIOPHAGE - - Anti-Infectives
PHAGEOME (EPASS_N1 Phage Cocktails)

PROG - Synthetic Phageome ®
(Phage_Biome Drug, PBD)

(Colon cancer)
- Human Phageome @

iM Center | « BiD Center (Phagerus®) . iM Center

FUNCTIONAL MOIETY + Polyketide iN-EYD » Asperphenin
PROG )
. (Human & Animal) (Colon cancer)
(Open Innovation)
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