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01. What is Microbiome ?
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Wheat is Microbiome ?

Microbiome * Microbiota + Genome
S04SR A E= Ao AN M|

Microbiota l - QIXy| LY |50l 25t O|MES

v ‘

‘Bacteria Fungi \iors Archaea
(M) J (21 J [ J (M) J

- Yeast (Sacchromyces)

. Z2Uo|QEl A
o0 =
wo - Lactobacillus, Bifidobacteria
S
. - golz oM B RolF,
YenE Folld Al B |ollw H=2
! - Bacteroides, Eubacterium
L %%Hﬂ' - Ay gur (Pathogen)
- Clostridium difficile
—

+HZ0l| £Xlisk= 0| 4= Xixl| = 0] d=2| RHEE x|

Microbiome : Fellow Travellers
‘Second Organ’ ‘Next Genome’

> ¢ 10-100 trillion 90%

Number of symbiotic microbial cells
) harbored by each person, primarily

90% of all e 3
bacteria in the gut, that make up L¥ko BT of ol kadae Co Do RaRcned

S0Mm ach i and heall
o Tairian miceElota some way back to the gut and health of

microbiome
>10,000 10X
Number of different microbe species There are 10 times as
researchers have identified living in many outside organisms
the human body as there are human cells

in the human body

100 to 1m §§§§

The genes in our microbiome
outnumber the genes in our
genome by about 100 to 1

22.000 3.3 million

Number of non-redundant genes in the

Approximae number genes in the human human gut microbiome
gene catalog
99.9% Percentage individual humans
e el 6 R anoter Fe Percentage indiidual humans are different
St ot i o from another in terms of the microbiome

K= www.scdprobiotics.com
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7|8t 7= &Ho| =2 15H7t9| 0lo|3 2H[0 | SAE 5 Aulz HE

— 7|dt 7| &o| WX — OlO|22HI0|2 7}x| LA - — A= UESHIAN St
) . - 2 Fofl HIZE ATHEA A Cht e A, icrobiome Ciiions
RIMCH 7 IMERAMNGS)  RHCem-ree) S 2 HIBIO] CHEIS OJAISH /o] R Z 7t 8ol (Microbiome Ci in PubMed) 14,269

9,050

Conventional Germ-free 5,992

Lo Lo I sos 1496 3219

" Jeffery Gordon, MD

Washington University in St, Louis, School of Medicine
I O ' irector, Cent enome Sciences 2009 2011 2013 2015 2017 2019

' (Microbiome—related patents issued in the US)

O] 4= HHE A A MZ5t & Bioinformatics N o P
e upd ) | |
n b s | Prm 1] F ™ —
£ if? E\;M T T Mirobiot Increased adiposity oo
; 1 I all | - o licrobiota el 1
L i Obese twin yygneplant Recipient mice
o E =004
o} ~ o)
@) A 5 -
Lean twin Lean .
2008 2013 2014 2015 2016 2017 2018 2019
AlZ: THo|2H XI2: Rdaura VK et al. Science, 2013 Kt=: Mark J. FitzGerald et al Nature Biotechnology. 2020
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e Pathogens
> idi - S. 3 e
Lactotacitus S5F8 SV XNaand o @ B fragils \S. ****
> >z @ . @ ; A
LUMEN e} " e
acterial ‘¢ LlgAYy @ Sl
etabolite’, ¥ T
Mucus
EPITHELIAL
LAYER
LAMINA
PROPRIA
Paneth Cell
g ¥
SYSTEMIC foar nfee sif b
IMMUNE JEE R
SYSTEM 4 :
v v > <
® OO ¥
Th1CD4*  Neutrophill Treg Dc;’ by B::“[
> lesenteric
..‘ @ lymph node

XI= : Urbe—Herranz M, et al int J Mol Sci, 2021

Nurmerousfactors

are influencing the

complexgearing

» Lifestyle

* Food

* Immune priming

* Host metaboiic s
gnaling

* Low-grade inflammation

« Arthritis
= Allergy
* Eczema

Xt= : Cani PD, Nat Rev Gastroenterol Hepaiol 2017
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C. difficile Infecion(CDI)

O SHAX| 0] SR} R MAF MZE M HHElE
EWN Clostridium difficile Q| X} gto} L

M T %
9

C. difficile bacteria

2 2H|= Qloh ShdiA| 2 dAHY

Severe disease

Risk of
|H[:> perforation

and death

Pseudomembranous colitis

Toxic megacolon

Feuerstadt P Clin Trans| Gastro 2015; Smits WK Nature Rev 2016

*17\4 0|=2, CDI kX} 590,000 02 At

S| S0r0| = RHEHE 20~30%, X B XI2 TS 40% 0/t
O e o|F X|Z2HM EXHZ 0|2 7|&E

(]

= 20111 29,000 AML
— BT S22 L) SIXIOYA EBI0/A] QAL B2

S 2t O, 2| Cie| 28 0

JRUEERIER

2SS
214 0]4] 7|8t CDI X|12

Fecal Microbiota Transplantation Is Superior to Fidaxomicin for
Treatment of Recurrent Clostridium difficile Infection

Fecal microbiota transplantation (FMT) vs fidaxomicin vs

vancomycin for recurrent Clostricium difficile infection (CDI)

64 patients with rCDI Week 8 resolution rates
P<.0001
\ a pelf ;T‘ P
\ FMT (n=24) 2ot % v I
LA 1% ik}
A0 Emomic '_| P i
L Fidaxomicin (n = 24) - 2% »
I19% Iw% I
Vancomycin (n=16)  Clinical effect and

Clinical effect

Negative CD test
negative CD test

Gastroenterology
Gastroenterology 2019; 156:1324-1332
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05. O0jo|32H[0|Z X|=H| Approach
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M2 O[oFE (| BP [ jve Biotherapeutic Product)
- :' A . ©® O ?«koBiOLABS
E8t #3F(Consortia of strains) £l AZ(Single strain) Is=H 23
J\Ext g ey i 523 |
nldS =g o5 =g ﬁ;z = %gfxg (A 42, 2l EEQITS L
(Undefined) (Defined) C =TT C = T HN=)) (22lng 5)

s Hw
o—«?—l %
e el
Ecosystem Effects S
()3} Hih 042 =& H5 & :
.. - POC 25 L Chst sy LHIE/EEBRI80 - B5/2MEN KM C-EHBIIMYB 0| - JIE MoK RA
EEENE YR SH| K . obEM Ol B CER SR WH/HY . 7IE Mopld QAL
Cons - 7|5XIRg Cr P E=r= IS - 7lsH st oM ol B R CIolFIE RS
e o CEXmRIUOIEE - ENNE e s7hTlolsIl BRY MU B

Xl=Z: 1H10|2% [Seventure Partners (2016), Chardan (2018) and Nature Biotechnology 31, 309-315 (2013)]
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2017 m2019 m2021 ZQ OIARAL SH

HE HEE|AL 3
2

2021, 2f 2067} Ol0[22HI0|Z X|2A| &= JHE XI8l =7| A (M1 & 24) FE Bt
|2 33 CAGR 2f30% &7} 20174 1174 > 20194 4170 > 2021 11774

XI2: THIO|3 XA 249 (Pharmaproject, GlobalData 7 [£h)

176
SER-109 Seres C. difficile 2+
121 RBX-2660 Rebiotix C. difficile 2+
» . pa1a T s AoF A B
68
> a 13 53 49
20 21
2011 2013 2015 2017 2019 2021 ? . 2 . 3 4
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Preclinical Phase | Phase Il Phase Il
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o

M Preclinical B Phase| ™ Phasell Phase Il

Gastrointestinal

S

o
=
i
N

TOP.4'Indication

Infectious Disease

=
N
((e]

o

Oncology 24 14 =X 1—1%% Hl?:lg %Ig
Central Nervous system a | a4 |
Dermatology 13 1 1
HLtHoiEE 7 7
Metabolic Disorders 16 AHIS 10 2
¥y 9 3
> 2F 131702 ot atal| TIg : ASLY|, Z4E, St 2N S22 Y Tl =
> 2t ONS 2 H| ek 288 371 FA|

At=: GlobalData (Feb 2022)
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212 Approach HIQI & Iz 1s IPCPYe ST
]
o PIENE L | ‘¥
(RS (MacT  nch” Rebiohx @ SERES
(Donor-derived MaaT013 CPI01  RBX2660  SER-109
Consortia) 4 (GVHD)  (CDI) (coi) (coi)
 Je—— Gy 200 @ SERES
(Rationally-designed Therapeutics B
Consortia) TAK-524 STMC-103H SER-301
- (uqg) (A4) (ug)
e A . A 7
e o = \ Scioto y
e 33 Q. o ... UL OxThera
(Native Strain) 5B-121 KBLP-002 MRx0518 KBLP-001{ 7/79) EDP1815 Oxbact
(~HES) (&4 (E/Eh kbLP-007(UC) (211, OF=TI)) (B2 =5
QFL}EXL A= x EXBIOM ORAGENICS SymOQ[C IQI! Ng"-"OME
(Engineered Strain) 5 # A
BGA-1601 AGO13 SYNB1618 NOV-001
o (uc) (Oral mucositis) (EHSFHE =) (DfSAA & =)
@ SECONDGENOUE |
L= L8] =% T EVELO
5G-2-0776  KBLP-004  EDP-1908
“ (18D) (NAsH)  (ggp
(6 AUAL @ Kaleido
Prebiotics & J|EL

-

Oral mucositis (72! &5tS,

KB195
(Urea Cycle Disorder)

CDJ (C. difficile infection), GVHD (Graft—versus—host disease, O/AHN=F5) UC (Ulcerative Colitis, H2FAILHES), IBS(Irritable bowel syndrome, ZfAI&HEIS S )
&) IBD (SS&EEE, ASD (Autism Spectrum Disorder, XHE| AHIEZ! Zof), Urea Cycle Disorder (2432 0/4/5)
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Seres Therapeutics, M|7| £|= A2 O0}0|32HI0|2 X|=2XH| UAIBA ME

472 njo|a=Hio|Z X|=x| SER-109

(AR Ziat et S3HZ)

SERES

THERAPEUTICS

= L =
> A3 Al XA CDI B SEEIEE)
BRI REEY

CDI: Clostridium difficile Zt&

ZFQ Znt gl A&l o QA ZWIIX|HE 2 (Topline data)
— CDI R{LE ZA: sER—109(-|—I°k CHH| 30.2% ZtA)

- 221 Sl B 24=(211 3Q, 300)
— 223 =HIBLA KMIE &= ofl &b
* FDA SAIX|=2H| X1-
F2 mo[Zall . ger-109(34L, CD)
* SER-301(1bA}, HIQACHElH)
o SER-155(1bA, Mzt 2l ofAlmC<s T RISH
* SER—109 O|= &ZHLtCF Co—commercialization license
« Nestle agreement H|Z (2141 78, $525 milion T12)
il * 16 19 SER—109/SER-287 Glotal (102 & FYLIC} F2)) TS

BLA(Biologics License Application): HI0|2 2I2KZ 517} 41
A= ZHALEEXtE

72 0io|3=H0|Z X|=A| EDP-1815

(RAIRA 2} SIEE, ErI7)

> 1bd: D8 FOZ0AIM Rl 21M Z 7iM St 2ol

EVELO

T PAS Fi4s HH5K%)

[: U

249%, 165 77 £0]
B0 3 50% O|AOIZIA PASI 4 744 E101
= o

F2 mo|=afl * EDP-1815(2A}, i)
* EDP-1815(14), OtE || H)
* EDP-1867(14}, O}EI|m|F )
* EDP—1908(&2)

Psoriasis Area and Severity Index (PAS)): A8 SB&= Tt X4
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BaxBank™

* $iX} ASE(ZIEE, o 5), WS0| ASE(2,0002)
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_ O] Ty
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24t ofiEteio|Ef Multi-omics OME S5 e

7l 24
(7 ME| A2
%
Sex --- m
§

Healthy Diseased =

Glucose

8 HIZIAA RS UMl
=gAE H SN

@@r—»[ﬁ@

Healthy Diseased

9 JEH|TFS NAFLD &EXiet — 9 7t Z3 DA} SS9 J|HE

Ho 7} 31040| CHEEAM :
@ 171e| NAFLD X230t 31H0| CiETEA Rumi | SzA st WEH £

Number Fibrosis Fibrosis Fibrosis Microbiome analysis
stage 0 stage 1 stage 2,34 163 rRNA sequencing (left)

+ NAFLD cohort 52 93 57 Metagenomic shotgun sequencing (right)

w Non-obese 27 20 17 fk T‘} foitonaiiaceae [— 3 Fibrosis=0 i
(5!

Obese 25 73 40 0 mzm [ E—— B Fibrosis=2,3 L | — B Rumi ceacsas
m Desuifovibrionaceae [T 300 [ Veailionellaceas
5

=l Biophita [
Biipphita unclassitied [N
e
- a Osailibacter
B (obese) C (non-obese) icamdiatn = 200 . ..
cono # =]

ALT (UL)

Romo. B
ez N,

[ B eiromeiace
&

[

HFYNOH
i-onssyasodpy.

. = mmm— KBL1028

o
2
=2

il
0.

ns- {2020}
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SsH =
EtE

0=

0|= FDA 24 IND 29!

HEYEEE  KBLP-007  KBL697 4z 2% I 32 Pl OJX
0}5’%;!( Loy KBLP-002 KBLE93 Mz SECTRE ‘uéi*;* 1F’§ E;Z ND i
HESAMAES  KBLP-006 KBL382 A7 5% ' 2_’;?@%3% iz
o3It KBLP-005  TBD %*:";%”g TED SHRX S0 U S2A|S X3
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Microbiome DB Microbiome Library | I Microbiome Mining | I KBLP-007 KBLP-009 KBLP-010
\ ) \ )
Y Y
SZ 718t /0 | 7|8t /O
EAE 8IS Y RD S22 M1 27| ‘a4 3 apw| Mefn} ES | 7 kx| ScHsE R o A 28
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Zagz Genentech microbiotico ~ $534M (6812 &) %% @ SERES $1.9B (2.1= %)
Ht abbvie (
7|t {J GILEAD @) seconocenove — $1.5B (1.7 &) _.:.;nga" asly $2.8B(3.1= &)

22



Chapter3

05. 2{0|MA OFR(L/0) Al
/) KOBIOLABS

si==0p 7|20|A SPH Sine Pharma 7}&0|x

]
) m » &= Regional Deal &% H{Z
/) KOBIOLABS el - M2 Human PoC &K 31 IS 71
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e et f
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aneig  GUEE T S B SR oppoa  THIOIR: 71S O (17, AN, HETIE 8)
St=2 2t 3 AEe S SPH Sine: A7, 517} M= 2 A5t
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