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B 1.Company Overview
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B 1.3 Pipeline

Clinical Development
Platform Indication Research Nonclinical Clinical
Phase | Phase Il Phase I
MucoMax® BLS-M07 CIN* 2/3 e ® ® ® ®
BLS-M22* DMD* [ ° ® O
HumaMax® BLS-HO1 CIN* 1 [ ° ° @------mmmemooe- (o)
COVID-19 [ ® o °
Platform Drug Indication Research Nonclinical Phase |
P53 Reactivator P53 Solid Cancer ® o
Blood Cancer ® L
Dual Antigen BLS-A01 COVID-19 (v) @ - o)
MucoMax® BLS-M32 Sarcopenia ¢ L
HumaMax® BLS-HO1 Chemoprotectant @ - 0
Cancer @ 0

*CIN: Cervical Intraepithelial Neoplasia
*»*DMD: Duchenne Muscular Dystrophy

*BLS-M22: Orphan Drug Designation in FDA & MFDS )
www.bioleaders.com — 7 —




B 2.1 HumaMax
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TLR4 : Toll-like Receptor 4

MDSC : Myeloid-derived suppressor cells
TIL : Tumor Infiltrating T lymphocytes
TME : Tumor Microenvironment
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2.1 HumaMax
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P < 0.005

P<0.01
1

w

N

—_

IL-12 p70 ( ng/ml)

(=]

PBS 10KDa2000KkDa LPS

= IFXty-PGA AT F0{0 2/t NK M= 2/d3t At
1) y-PGA 0| £ IL12, IFN-y $X| &50] 2ol E,
2) E2 & AMO|EZIQAO] NK MIZ E= T MZEE

> S7hE HY 82 AF

HiO|2 & ZrHA| LIEfLLE &F

=}

‘d21510] ML EH Y
Axl, Hol2 2 7o 2t Y

IFN-y Levels from Spleen Samples

600 P <0.05
500
Em P <0.05
{e)]
L300
T
=z
E200
100
0.

PBS 10KDa 100KDa 2000KDa B-glucan

USS S7HAE.

www.bioleaders.com



2.1 HumaMax

== Al

= 0Oy

® COVID-19 Z¥ =

- Schedule
K18-hACE2, 12 W, male Days 0: SARS-CoV-2 (NCCP43326) 2% HlO|2{A, H|Z HE

) | | | | |

a3 dat (1%} KMPC 3T ¢

Sacrificed

U

Analysis List

|
| |
0 1 2 3 4 5
l ;

Y

- Results V'PGA 300 Hg a4+ 5o
HE ¥t (B
1201
&= control
=B~ sARrRS-Cov-2 1101

J Paired t-test
110" = SARS-CoV-2+300ug

1001

® Control
B SARS-CoV-2
v SARS-CoV-2 + 300 ug

Days

= v
~ 90- o

. : '}['
E 801 u

= 70— . . .

. 5 6 7 8

o

I-0=|
o

M HE
Days post infection (dpi)

T (SARS-Cov-2)0f CHH|, 25
a2t sAHA FolH2 = AH[E (p=0.038; Paired T-test).

=H NX|Z (SARS-CoV-2 + 300 ug, PGA)0]

www.bioleaders.com

10



B 2.1 HumaMax : BLS-HO1

BH0| COVID-19 s=2 4

COVID-19 T QARA|

- 0O

HFO| @ 2|

ol
=
e

KHPE FHIPABNAR AU Q ISYEFLS Confidential

www.bioleaders.com —— 11 —



B 2.1 HumaMax : BLS-HO1
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B 2.1 HumaMax : BLS-HO1

BLS-HO1 (HS 2ty H
& (tumor microenvironment, TME)XA 2552l HA|MZ-E(myeloid derived suppressor cell, MDSC)2 £ £0|A T-cell2| 222 25504
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2000
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Days after injection

_5-PBS =
—a—y-PGA 800
—a—E’D—1 1{}0u:g - 0
—e—PD-1 100ugly-PGA 800ug ] S %
L
= ®
=
; 20 —E=-FB3 60%
0 —&—y-PGA 800ug 80%
20 | —=—PD-1 100ug 80%
—e—PD-1 100ug/y-PGA 800ug100%

4= yPGA +PD-1inhibitor 0
f 9 11 14 16 18 21 23 25 28 30 32 I 1 15 1% 22 27 31 I/ B A3

C57BL/6 mouse — B16(Murine melanoma cell line)

r-PGA exhibits a synergistic anti-tumor effect in combination with anti-PD-1 mAb

www.bioleaders.com —— 13 —



B 2.1 HumaMax : 2022 AACR

@BioLeaders Oral administration of poly gamma glutamic acid significantly enhances the antitumor immune response
of Doxorubicin in a murine cancer model through regulating tumor microenvironment

Solmin Jung, Yena Oh, Jaepyeong Jang, Yeondong Cho, Do young Lee, Youngcheol Park, Kawngil Jeong

BioLeaders Corporation, Gyeonggi-do, Republic of Korea

ABSTRACT eparation of y-PGA

Immunogenic cell death (ICD) is a cell death refer to trigger an immune response against deac-cell anligens, especially which defive from cancer cells. Several studies have been
reported that ICD can be highly induced by chemotherapy drugs, such as doxorubicin (DOX), through failitating tumor arfigen presentation to dendritc cells, resulting activation of T
cells. However, these immunogenic effects may be highly related with the tumor (TME), through an equilibrium between immune control and
immunosurveillance evaded tumor growth. Most current treatment strategies the tumor focus on T cell-i response, either by promoting activating
signals or suppressing inhibitory ones. In this study, we suggest thal novel therapeutic approach o induce the aclivation signal as well as suppression the inhibitory signal using
combination freatment of both DOX and poly gamma glutamic acid (y-PGA). y-PGA is a safe and edible biomaterial naturally secreted by Bacillus subtilis which has been successfully
validated in the clinical trial 2 study, which investigated its’ therapeutic efficacy and safety aspects in CIN 1 (Cervical Inu‘aeplthelxal Neoplasna grade 1) patients. The anti-cancer effect
of y-PGA is through modulation of innate immune responses, such as activation of NK cells and We of immunosuppressive factors in the

S T
TME by y-PGA can increase the responsiveness of tumor tissues to chemotherapy and boost T-cell immunity. Specifically, v- Pahis used o reduce the tumor associated inflammatary L - a |l

Produdlsn?mﬂnh ((Production Process of v-PGA ) —

(----0-A-0-wm

L I e

cytokines and macrophages. Moreover, y-PGA can restore the DOX-riggered downregulation of NK cell activity, resulting in the enhanced apoptosis of cancer cells. The combinatory
treatment of DOX and y-PGA showed synergistic anti-tumor efficacy compared 1o either monotherapy (DOX or y-PGA) in murine cancer model. We showed that y-PGA administration
with DOX was advantageous as followings: 1) elevation of NK cells activity, 2) strong induction of ICD through activation of antigen presenting cells, 3) enhancement of T-cell

immunity via regulation of pro-inflammatory cytokines and TGF-f in TME. Collectively, we suggest that y-PGA can function as an immunotherapeulic agent modulating TME to exert Bacillus subilis (chungkookjang) was isolated from the traditional Korean fermented soybean paste, chungkool
synergistic antitumor effects when used in combination with conventional chemotherapy. seasoning containing abundant y-PGA, which is popular in Andong, South Korea.

g, a highly salty

RESULTS

Pharmacokinetics Mode of Actio !

y-PGA is not absorbed but interacts with immune cells in the intestinal mucosa y-PGA induced of

was mediated by TLR4
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Figure 3: BMDMs isolated from TLRd4-defective (C3H/HeJ), TLR2-deficient mice, or wild-type " ®

{C3H/HeN, C5TBL/6) mice were stimulated with 100 ng/ml LPS or 1ug/ml y-PGA. Concentration nf i “ E " g o)

o (A} TNF-a and (B) IP-10 in the culture supernatant were measured by ELISA. RAW 264.7 cell © s

Figure 1: (A} Preparation of radioaclive isotope (ldodine, 123) labeled y-PGA and its distibution in mouse { 1 i w »

body (8) Synthesis of gadolinium-canjugated v-PGA (B2 DPTA-Gd) and s distribution within each organ e A (e £ oA and e ocneartrabon St TNEd ] e ¢ H 17
(C) Uptake and distribution of y-PGA into Peyer's palehes in the small intestine mucosa P y ) g e P g s &

s snar mor ctan P4

Figure 5: Tumor cells were Ireated with y-PGA orfand DOX as indicated. (A, B) Cell viability of tumor cells (MD-MBA-231,
PC9, and MC38) are determined by CCK-8 assay, Mice were challenged with MC38 tumor cells and followed by treatment

with DOX (low or high doses) or/and 400 g of y-PGA three times a week. (C) Tumor size and (D) body weight were
. 16 measured up to 25 days. (E) The splenocytes isolated from mice (Top) and the cells co-cultured with macrophage (Bottam)
Bigepes o0 ;mm were analyzed by FACS.
+PGA treat

T T I [ s If [ oeow SUMMARY
! 8 3 s
[T Immune-
@ L @ T T Checkpoint
Innate immunity 1 B\aclsmlz (i)
NK1.1 (/ Thi immunity m Tumor microenvironment
e - L
CD1Ib+ cells gated - 7 b Gt E:'—
. — No therapy YPGA et R .
i s " o 1
1 et
.
gl 1 mosc €25
g |2 i B.J
1 ik et + y-PGAis edible and known as safe biodegradable material originally isalated from Korean fermented soybean pasie
EIE T e P
Oars st Tumas s

g e i sk + y-PGA induces TLR4-gependent antitumor immunity, and mediates antitumor immunity via the activation of NK cells and

F:gum 4 M:u were challenged with B16 tumer cells and administered orally with y-PGA. The CD8" T cells
Figure 2: Mice were arally administered (a.d) with 400 g of y-PGA or PBS, and then challenged wnn gt

isolated from mice and the subpopulations of the myeloid-driven suppressar cells * The antitumor activity of y-PGA was not altributed to the direct eytotoxic effects, but come through medulation of immune:
tumor cells one week later. (A) Subsels of immune cells infilraling tumor fissues were analyzed b (MDSC:) ‘wera analyzed by FAGS. (A} Treatment with +-POA resulied i 3-folds rocuchon m MDSC factors in tumor (TME)
cytometry. (B & C) Respective antibodies were used to aftain lymphocyte subset depletion 5 days i v (CD116"Gr1* cells), compared to the control (no therapy). (B) Further analysis on the MDSC
PGAIrsilmsnl One week after y-PGA treatment, mice were chall:ng:d with (B) B16 or (C) TC-1 P3 tumor showed that there was a significant redution in glycolytic MDSC (Ly6G*LyCE=) but not in & \H“G# woulld be a navel cancer therapeutics, and achieve substantial synergistic efficacy when used in cambination with
calls. Tumor size was measured up 1o 24 days after tumor injection. monocytic MDSC (LySG LyCE™), ar immune

www.bioleaders.com — 14
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B 2.2 MucoMax : BLS-MO07

MucoMAX BLS-MO7: First-in—class Al Z4 £ 212 S Al AloF

BLS-MO7X|2X| 744
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A HPVZY
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& isatian fos Research
American Association CANCER sl adkiied
for Cancer Research’ INSTITUTE .
_— The future of cancer therapy
Abstract No. FINDING CURES TOGETHER'
P043
A double-blind randomized, placebo-controlled phase 2b trial of oral administration with human papillomavirus (HPV) type 16 E7-expressing Lactobacillus-based
vaccine, BLS-ILB-E710c, for the treatment of Cervical Intraepithelial Neoplasia (CIN2/3)
Jae KwanLee', Seung Hun Song®, Young Tae Kim’, Chi-Heum Cho*, Chan Joo Kim* and Young-Chul Park®
' Korea University Guro Hospital, Guro-gu, Seoul, Republic of Korea, 2 Comprehensive Gynecologic Cancer Center, CHA Bundang Medical Center, CHA University, Seongnam-si, Gyeonggi-do, Republic of Korea, * Depariment of Obstetrics and Gynecology, Institute of Women's Medical Life Science, Yonsei University College of Medicine, Severance Hospital, Seoul,
Republic of Korea, * Department of Obstetrics and Gynecology, School of uesene, Keimyung University, Daegu, Republic of Korea, * Department of Obstetrics and Gynecology, Uijeongbu St Mary's hospial, College of Medicine, The Catholic University of Korea, Seoul, Republic of Korea, ¢ BioLeaders Corporation, Yongin, Republic of Korea
Table 2. § f saf ult: i i i i i i
I ABSTRACT I I METHODS I able 2. Summary of safety resuits Figure 4. Histopathological r_egr:'ssuon rateat 32 weeks compared with 16 weeks according to
Background: Despite preventive HPV vaccines is il ide, current Plsceto BLS-ILB-E710¢c
for high grade cervical intraepthelial neoplasia are ablative, and no pharmacological | 116 patents snrossa ana mndomizsa I (N=40) (N=78) et
freatments are available. Here we evaluated safety of BLS-ILB-E710c, HPV 16 ET. i ) i
Lactobacilus-based vaccine, and explored its efficacy for histopathological regression in 1 ol 2% [case] ! fcael | e
women with CIN2/3. & cwma Trestment Emergent Adverse Event 20(50.00) | (521 | 3s(s1.32) | 1123 0.8928 N P=00216
Methods: Safety and efficacy of BLS-ILB-E710c were assessed in CIN2/3 associated with Tram e ot Adversa Drug Reaction 7 (17.50) 20] | 22(28.95) 57] 0.1759
HPV16 and its related HPV types in a randomized, double-bind, placeb phase 2b 113 patents s nuR anayen set e g e - ! ! -
study. Total of 116 patients was recruited from seventeen hospitals in South Korea, and were SarousAdvane Fvant o o) a 1] i
randomized (2:1) to receive 1000 mg BLS-ILB-E710c or placebo for S days at 1, 2, 4, and & o — ‘ Sericus Adverse Drug Reaction [] 10} [ 0] NA e
weeks. The primary endpoint was histopatholegical regression to CIN1 or normal at 2 § ench w St
16 weeks after the first dose. Full analysis set (FAS) and Per-protocol set (PPS) analyses % Yietwton o st ecioutcn NAFjM" applicable,
were based on patients receiving at least one oral vaccination, and on patients receiving four St abiareiion PG [1]Pearson’s chi-square test
rounds of oral vaccination without protocol violations, respectively. The safety population 1 were froun swged remavd o fe CND i o ) . . ) ¢ J
included all patients who enrolled. The trial is registered at clinicaltrials.gov (number 108 patunts Inciuced In par-protocol st e Figure 1. f patients by ytological ‘ ed casicad -‘ i
NCT03274206). - R i x e Py
Findings: Total of 116 patients were randomized, and 113 received either BLS-ILB-E710c ]p:‘;"‘ ’ &S EBETIR: “ - - [ -
(n=75) or placebo (n=38). The oral vaccination was well tolerated and no serious vaccine-
related AEs occurred. No differences were showed between the BLS-ILB-E710c¢ and placebo 2 o - = = <
groups for patient background and adverse events. In the full analysis set (FAS) no :{9“;’:,5; E":""el"“,‘ "'IM' T lymphocyte in BLS-LB-ET10c recipients of CIN3 sub-group
statistically significant difference was noted between the two groups of histopathological ¢ ¢ Istopathological regression
regression at 16 weeks. However, the distribution by Bethesda system (for cervical cytology) . z Woek 18 Wk 22
in CIN2 patients showed significant differences between two groups (P=0.0204), which can ) B .
affect histopathological regressien. Sub-group analysis in FAS is performed to reduce the bias; 2 s P=00422 - P=00323
histopathological classification (CIN2, CIN3) and cytological classification (SASCUS, LSIL, g
HISL). Therefore, in CIN3 sub-group, BLS-ILB-E710c recipients showed 13.33% of higher Extension study = == £
histopathological regression at 32 weeks than placebo recipients, and interestingly A = £z )
the when at 32 . . [ L]
weeks compared with 16 weeks (percenlnge point difference 34.87 [95% C1 7.78-61.96], Qs
P=0.0216). In BLS-ILB-E710c recipients of CIN3 sub-group with Follow-up Follow-up Figure 2. Distribution of patients by cytologi in CIN2/3 patients 04 o8t
E7-specific CD8+ T lymphocyte Immune responses were induced at 32 weeks (P= 0.0323). n period 1 period I ) . 5
addtion, in HSL sub-group, BLS-ILB-E710c recipients showed higher histopathological o : 8 . =
regression at 32 weeks than placebo recipients in simiar with CIN3 sub-group analysis. ~ i was = - P BLANET LA 2
Acknowiledgment: This research was supported by a grant of the Korea Health Technelogy L | | |
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B 2.2 MucoMax : BLS-M22
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B 2.2 MucoMax : BLS-M22

MucoMAX BLS-M22: non Clinical Study
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2.2 MucoMax : BLS-M22

MucoMAX BLS-M22: Phase 1 study & results

A Dose Block-randomized, Double-blind, Placebo-controlled and Dose-escalation Phase 1 Clinical trial to Evaluate Safety of BLS-M22

Following Single/Multiple Oral Administration in Healthy Adult Volunteer

Sponsor Bioleaders Corp., Yongin, Korea

Study site Samsung Medical Center(SMC), Seoul, Korea

Principal investigator Jeongyoul Kim

Study duration Nov 27th 2018~Mar 26th 2020 (Study approval to LPO)

Enrollments 37 subjects

Study objective Safety evaluation for administration of BLS-M22 in healthy volunteers
Arm Interventions

Cohort 1: Dosage of 500 mg, single dose
* Groups: BLS-M22 or Placebo
* Subjects (n): 7 for BLS-M22 group, and 2 for Placebo group

Biological: Two capsules (250 mg/capsule) of BLS-M22, Oral administration
Other: Two capsules (250 mg/capsule) of Placebo, Oral administration

Cohort 2: Dosage of 1,000 mg, single dose
* Groups: BLS-M22 or Placebo
* Subjects (n): 7 for BLS-M22 group, and 2 for Placebo group

Biological: Four capsules (250 mg/capsule) of BLS-M22, Oral Administration
Other: Four capsules (250 mg/capsule) of Placebo, Oral Administration

Cohort 3: Dosage of 2,000 mg, single dose
* Groups: BLS-M22 or Placebo
* Subjects (n): 7 for BLS-M22 group, and 2 for Placebo group

Biological: Eight Capsules (250 mg/capsule) of BLS-M22, Oral Administration
Other: Eight capsules (250 mg/capsule) of Placebo, Oral Administration

Cohort 4: Dosage of 2,000 mg, multiple doses (1 dose per day; 14 days)
» Groups: BLS-M22 or Placebo
* Subjects (n): 8 for BLS-M22 group, and 2 for Placebo group

Biological: Eight capsules (250 mg/capsule) of BLS-M22, Oral Administration
Other: Eight capsules (250 mg/capsule) of Placebo, Oral Administration

www.bioleaders.com
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2.2 MucoMax
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B 2.3 p53 Reactivator
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B 2.3 p53 Reactivator : Anti-tumor efficacy Studies
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