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L= 29 dske-Al (Imhausen) FEd(BesgHolaz 2 Al =2 &),
= M, o} 5l ~ % 2] 7 2~ (Adeps solidus), +El & Bl 22-G(Buytyrum Tego-G),
A || 2~ 3} m} 16(Cebes Pharma 16), & AFg}o] =H] o] 2~ 95, 5 EnH(Cotomar),
3] =5 3| SP, S-70-XXA, S-70-XX75(S-70-XX95), 3| == 3 H|(Hydrokote) 25,
3| =E A H 711, o] =2 X 2B (Idropostal), THALOll 2~ E 2} 2] 2-(Massa estrarium, A,
AS, B, C,D,E, L T), "FAF-MF, v}5=32, vp=2-15, Y| Q5 E ekl
vheElulg =B, -3 A Z(0SI, OSIX, A, B, C, D, H, L), Jerﬂ 712 IV EFQI(AB, B,
A, BC, BBG, E. BGF, C, D, 299), 5= 2~ KN, Es), 9] 5] (W, R, S. M ,Fs),
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[115]
[116]
[117]

[118]
[119]
[120]

[121]
[122]
[123]

[124]
[125]
[126]

[127]

[128]

B A2 D FAe) whe} ¥ 9.

A F o 1-2. Q17 A o A A, muciniphila 75 ¢] £

A. muciniphila®] M2 11708 455 32 2] 2| AA} 74738+ Algke] o o) A
w5t} o H S PBSE -8-3] 8} 21, GasPak 100 A] 2~ &l(BD Bioscience)=
ALg3te] A7 A 27 soll A 37°Col| A Y AE R ~7F E81E o I A 204 %
F-A1 % 7} BHI g4 wl| X](KisanBio)®l| %<8} U}, A. muciniphilas ©] Fal
Zglol M E 5-CAGCACGTGAAGGTGGGGAC-3'(A LM 3 1) 2 5-
CCTTGCGGTTGGCTTCAGAT-3' (A € H & 2)& AF-&3lo] PCRE 321314 T

¥ d 1-3. A. muciniphila®] 73 T F

A. muciniphila(ATCC BAA-835T) 2 A 2 -2 ¥ A. muciniphila AK32 755
0.4 % mucin(Sigma)°] B ¥ 3 417 %] vl 2(BD Bioscience) ol 4] Wl %F3}aL,
37 °Ceol] A GasPak 100 A] 2~ &l(BD Bioscience)< AF-&3Fo] 3 7| A vl &l it
W E S eS 5FA713 8714 PBSOl AEAI71 5, 7418 Zonde M5 & 4
T &t A mh-2 (8% T 8 x 108 CFU)ol| £ sF3A Tt

A E o 1-4. F(crypt) 2

Z~7(Small intestinal, SI)S & Wk o 2 73t al PBSE Al & &t} 22
F317] Yall, 222 PBS 59 1 mM EDTAOI A 4 °Coll 4] 30 ¥ &<F
1l o] A 3kar, PBSO A Al & g 3, 4 °Coll A F7F 1 AT &<F
Aol Adst7] 913, PBSel A 5 mM EDTAE &3t} o] o1 A, M &5 PBS©l
HE A 7] H, 70um A 3£ 2~ E @) ©] - (BD Falcon) & o 33} T}

A 1-5. L7} = v %

Q7o = kS 8, € 200-500 7H 9] 22 Matrigel(Corning)©ll
/Al 7 HH(suspended).

Advanced DMEM/F12(Gibco), x100 #| U4 #1/2~ E 5l En}o] 4l(Gibco), | mM
N-o} M & A] 2 H)] €1(Sigma-Aldrich), B27 X5 Al (Thermo Fisher Scientific), N2
1 ZA|(Thermo Fisher Scientific), EGF(Thermo Fisher Scientific), Noggin(R & D
Systems) ¥ R-spondin-1-Z4 ¥ A & 3£ 8ah= € ENR Wl A] (x=%1o] B 5% ER
Hl <)ol A 1l @F&F A Th ENR WA= 2 ~ 3 A mpt} A8kl th, @ 7o) =9
FHA S WA §v] A (Carl Zeiss) e AH&3Fo] ol A @ 7twmol=9] 9l o] 9f
A FE= AR S AL o2 M duld o7 453 T} Imagel
A EQO{(NIH) & Zen o] 1] A] X & 13 (Carl Zeiss) S AF-&38Fo] ZF AFR S
AT HA A& A evtwolE EHE % 2 AHE 3 H Imagel
AIZEY R SA 5T

m&
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[129] A& d 1-6. =3 g
[130] 2t B & A AL F ek o 2 s gl T o] o] A, *%’4 2~ Eof| 2] 3
Z2 S A 238, 4 9 et EE L 3] E(PFA)Oﬂ AAAZ & J‘rﬂ‘rfﬂ@]

acid-Schiff(PAS)Z 3 M3} T},
[131]
[132] A d 1-7. 27l = tE B (cecum) HEE A ]
[133] 7} 100mg 2] A HEE S 1mle] 8% DMEM/FI2(Gibeo) Hi#] o] 3] A 3}at |
[3F &t Hel =2 S| A AT U85S 4,000 rpmell A 10 3 59 A4
e 5kar, w Fstr] Aol A A2 0.22-um AF7] E B (Pall Corporation) &
FTHA AT B W EEY A gk a9E o] A, iy
DMEM/F120]| A F-f-¥ 94 -8 =2] 0.01 % 37 NS 2 ENR WA &
15381} Gpra3 A & A (GLPG0974, 0.1 uM, Tocris) & Gpr4l
A (Balol =5 A] SLE ] E, 3 mM, Sigma)E A& 3FA T

>

[134]
[135] Add1-8 AA Ax AlDA
[136] ol7bE 2 A A7 FS A 35te] gDNAS YA A& 7 8Fal, Quant-IT
PicoGreen(Invitrogen)= A}-8 5} <] gDNA g} st 93\3} ojoj A, A<
2}o] B 2] £] = PacBio DNA Bl &% 1] 7] E 1.0& A}F-8-3}+= BluePippin ™
ol A1 A TS AL 8 20k S AN A AN AL
g}o] B & 2] = Quant-IT PicoGreen2- /\}g ate] A=F3}sbar, 217 = DNA
%l (Agilent Technologies)< AF-&3Fe] A 531t o]o] A, g}o] B 2] 2] & PacBio
RSIT2] 8-¥-SMART cell v3°l| 4| PacBio P6C4 chemistry < A}-85}¢]
Al BT AK322] Al H 2 A 2 PacBio Al #Y Hlol B & -5 ¥ It}
o] o] A1, Chunlab, Inc.oll A Al 87 ¥41& 4238 8} 31 T} PacBio Al @7 o] H &=
HGAP2 = 2 & F(Pacific Biosciences)& A}-83}¢] PacBio SMRT Analysis
2.3.02.2 53] 3} th. PacBio Al A7 tlol B 242 & A E-2 A Zd o] E
1.4.0(Sanger Institute)2 AF-&-3lo] A& 3}st ATt A A Alxel 54 3] 2
T =4 1}o] 3 2}2l(functional annotation pipeline)+~> EzbioCloud | ¥
o]l Ho] 25 Alg-E ) vl A v A A& Prodigal 2.6.200 ] &l
ZH At (RNAE 29 5H= {7 A& (RNAscan-SE 1.3.15 A}-§-3}of
31T} rfam 2 7| EF B] % RNAT Rfam 12.0 B o] §| #] o] 220l A
Pk vl AA Alw-E it FEUSEE Y4 7] BLAST(ANIb) =
3T ANIb k-2 Kostas lab(http://enve-omics.ce.gatech.edu/ani)2] ANI
712 A4kl o

lr

O

ér&nﬂn}iééi

rl —H = _1%5 A

[137]
[138] A& 1-9. Real-time PCR
[139] A Q7o =2 9] & RNAE RNeasy Y 7] E(Qiagen)E AM-8-3}o]
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[140]

[141]
[142]
[143]

%3}, cDNAE- Supercript 19 AAF &4 2 €231 dT 2 2] M (Thermo
Fisher Scientific)E AF-&3to] 33131 TF A. muciniphila®] & RNA&
Trizol(Thermo Fisher Scientific)& AF-8-3l¢] %38} t}. HH el 2] o} RNAE AM8-&F
cDNA 342 913, gDNA 2] +H(Toyobo) 2} ReverTra Ace gPCR RT Master
MixE A}-&315 T cDNA T Real-time PCR A| 2= Bll(Applied Biosystems)l] A
SYBR 1¥ 3}8H(Affymetrix)e AF-836}o] 53] ¥ Real-time PCR2| -3 & &
ARG = AT

ARG-g Zefol = th 5 2T Muc2,
5-CCTTAGCCAAGGGCTCGGAA-3'(MEH T 4) ¥
5-GGCCCGAGAGTAGACCTTGG-3' (X €W % 5); Lyzl,
5-ATGGCGAACACAATGTCAAA-3'(A EH 3 6) &
5-GCCCTGTTTCTGCTGAAGTC-3'(A EH T 7); Wnt3,
5-CTTCTAATGGAGCCCCACCT-3'(/ ¥ H T 8) ¥ 5-
GAGGCCAGAGATGTGTACTGC-3'(4 € H T 9); Axin2,
5-AACCTATGCCCGTTTCCTCT-3'(1 1€ = 10) ¥
5-GAGTGTAAAGACTTGGTCCA-3' (X @M% 11); Ctnnbl,
5-ATGGAGCCGGACAGAAAAGC-3' (M EH < 12) &
5"TGGGAGGTGTCAACATCTTC-3'(A € H 5 13); LgrS5,
5-CCTGTCCAGGCTTTCAGAAG-3'(A¥H 3 14) 2
5-CTGTGGAGTCCATCAAAGCA-3' (X @M % 15); B -actin, 5'-
TGGAATCCTGTGGCATCCATGAAAC-3'(AEHT 16) ¥ 5-
TAAAACGCAGCTCAGTAACAGTCCG-3'(M @ Z 17); pdh, 5'-
AACCGATTATTGAAGCGGCA-3'(A ¥ 5 18) &
5-ATATTGGCGGCTTCGTGAAA-3' (A EH % 19); mmd, 5'-
GACCAAGAAGGAACGCCTCA-3'(AEH 5 20) &
5-GTTCCGTCACCTTGCATTCG-3'(4] €™ & 21); Universal 16S rDNA,
5'-ACTCCTACGGGAGGCAGCAG-3' (A€ H 3 22) L 5-
ATTACCGCGGCTGCTGG-3'(A €™ & 23); A. muciniphila 16S rDNA,
5'-CAGCACGTGAAGGTGGGGAC-3' (A EH 5 24) &
5-CCTTGCGGTTGGCTTCAGAT-3' (A @M T 25).

g o 1-10. SCFA(Short-chain fatty acid)2] A ZF4 &3

AL AR A& 918 B8 Ao F 8= Sigmacl A -4 8H . mhg- 2
W W=l A9, 10-20 mgS] Y W-8E5 400 8] W 2 8(1 mM e
3 2 3] 24k (C3)-d6, 100 uM 2] F-E] 24F (C4)-d7) 2 AH A 7 A A A
o M o] A S El, 100 oo Wi AHE S 200 pl o] WF BE
SNz 23stginh A4 e &, A ds o 7 Al A 8T AABD-SH(20 4,
20 mM), TPP(Triphenylphosphine, 20 ¢, 20 mM) 2 DPDS(2,2-dipyridyl disulfide,
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[144]
[145]
[146]

[147]
[148]
[149]

[150]

[151]

[152]

[153]
[154]
[155]
[156]

[157]

20 )7t 9 Y E R 2 gk o golof] ettt EE st A A

G N AL A 10 2 FF vjFstar, X w dz=A T A& 2 80 ul M B E
A -4 83l LC-MS/MS 41 -8 558] 3131 T}, 1290 HPLC(Agilent Technologies,
Denmark), Qtrap 5500(ABSciex) 2 9/ Z & (Pursuit 5 C18 150 x 2.0 mm, Agilent
Technologies)©] &2 LC-MS/MS A| =815 AL-8-3FA T ZF A} AFEof o) gk
EA Holof sfFsti= 54 o] A ErtE 13 (EIC, Extracted ion
chromatogram)< A &Foll AF-8-3F v}, ZF EICe] 244 o2l H A& Y 379
EIC W14 0 & A3}l vt Zh 7o) Al A of W B9 ¥ WA
& M Eol Ao 93 73] k= 24 3 AF8oto] 2538 v,

e EOE ERR L -

g o 1-11. A £4

B ¥AS L A E 9 o{(GraphPad, La Jolla, CA)E AF-&-3lo] 4238
31T}, Pairwise 2 2 719 5041 152 B WL E 9] 3) two-tailed t-test-=
AL-g-3t it ol B &= H1t + SEM O 2 A A6 2™, p <0.05, p <0.01, p
<0.001 A2 Fo 3 Al o= k53l

=
(o

A A4 1. A. muciniphila AK32 7#F9] £ 2 7

ISC-uf 7} AF3] whebo A Aukz] o 2 AL8 5= 73 75(Z, ATCC BAA-835 7)
B U] Y& A muciniphila 775 27 617] $8l, 7178k Q1 P T o 2 e A
muciniphila’s w2 s Th A B A v x] 2 & 50| 4] PCR& AHg-3te, 371 9] A
muciniphila ;F—Zr(AKM AK21, AK32)E 5319t}

ISC vl 7} 23] whedof] o &t Tl | A muciniphila 772 235 H7}1817] ¢4,
zhzho] vre] @ R E 5 MG A Ao EA] stell A 4 LTt BEE
AbgShE 22 Al g A E ST

% laol] YERE vle} o] 3 /o] AR FE] i Foll A AK329] Hl %

A2 Nqrol 712 A muciniphila = TE o] A& BFY 529} H] 1L S )
L7bsol= AV 7F {8 A F7HEHE gl ksl
=, Wol ¥l 3708l #5F =, A. muciniphila AK32 5 &}7] A A o o vt} 714
Tre R HEAoR A4Sl aL, ol ATA o} FA Y E g} of o] A| 0] 32( A.
muciniphila AK32, AK32)E "8 3 th(7]| &1 & KCTC 14172BP).

A A ¢ 2. A. muciniphila AK32 F#5 ] & &4 A X 53 891
WA, AK3200 2l 8l 7+ ISC vl 7] AF 3] whdo] SCFAS) o] &&h=4] o] L&
gHelaty] Slatel, Gpral/43 A A & A= skqlct.
5 1boll e vk} Lol Gpra1/43 A& A & AL-8-8F w0l Al AK329] M) %
Aol olal Ak 2AE A QU0 AV 7F 4R E] A E S
L3 5 1coll e BEe} 1Ho], 7] E£ 2] ATCC BAA-835 T 5= ¢} H| 1L &} o],
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AK32 359l 4] SCFA -1l of & &g 1| x] = & 4 pdh(pyruvate dehydrogenase E1
component) % mmd(Na+ translocating methymalonyl-CoA/oxaloacetate
decarboxylase) "F & o] F-o| &}A| 58 FQlsA T

[158] 3, %= 1dol vhebet vhe} o] A ] AK32 2] 3 2 V%S kR
glelr] Y 8l, vk-s-2=0l 455 & 9F AK32 == A3 A 21 A, muciniphila ATCC
BAA-835 15 2] o] 5}3l ),

[159] S EFALE, 7152 ATCC BAA-835 T 2] o] np-9-2 9} H| W8l o] AK32 o 2] 9]
mpf-2of] A o] 2 Q7Fmo| B A7 7F 3 E] SHE Ao 2 e T

[160] EH 5 leol] Ve BE9} o], AK32 2] 0] H}%it ATCC BAA-835 1%}

Alatste] 2ol M w ol R AN Y SR ALY 85 ST = Ao R

LHERS T

[161] Ll & 1fol] Ve v} o], AK32 4] o] vl-$-A~ = ATCC BAA-835 T H T}

Aol A Lers, Lyzl, Muc2, Wnt3, Axin2 2 Ctnnb12] mRNA @& 52

folal Al Z7hA171E Ao vpebd.

[162]  H3h %20 AK32 ¥ 52 AA| Al A =E e v

[163] ok, 5 3a 2 3boll AK32 759 BAA-835 7522 PDH(% 3a) 2 MMD(%
3b)2] obv] At A4S 1] w3k vl MMD A o] o] 3 2102 vhebeiel.

[164] %, 317 3 19 AK32 w59} BAA-835 @5 9] Al ¥ 7|5 K. (genome
annotation) S ¥4 3+ A1 & YR Qi)

[165] [3%1]

Stein Base (bp) No. of CDS? GC contents (%) tRNA rRNA ANIb® (%)
A. muciniphiia
2,664,102 2,184 558 53 9
BAA-835
A muciniphilz
3.004912 2,600 853 36 9 97.39
AK32
# Coding sequences

b fverage auclectide identity based BLAST to type strain BAA-835,

[166] A7) AR R, A2 A" AK32 7 5-7FISC vl ) g3] ke S ol A
E2 A<l 71]%% 7EA A, ]{:9] A. muciniphila 7=} ¥] alsto] 1 717}
-8k, strain ol M 5= 1 B3I @A TR 9-EE o = AT

[167]

[168] A Al 4 3. A. muciniphila AK32 77 52] SCFA 1] 2 g3} 39l

[169] WA= o] AR A A S wAlEH] g 8 Q8 T shol R,

A. muciniphila AK32 2 BAA-835 7 Wl ¢ of) A o] SCFAE H| 13} aL,
[170]  vh$-20)) 4523 5o 3 g g0l A SCFAQ] %S vkl
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[171]
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[172]
[173]

7 ol

B dbg o] o} A whA| o} [{-A| U E 2} AK32( Akkermansia muciniphila

Ay ol §7H5 A
AK32)(7] 1 % KCTC 14172BP)

[174]
[175]
[176]
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I. 0882 BA|

7\ERio] ofh ROIE Ay #: IHIIETITO| ST SEUS.

OFHQEAIOF BAILIEEF AK32 KCTC 14172BP

I aeE 4E gyT= FotE 2Rl 2K

70 8% 19 7R 0282 OES BUSIRO:
[ ] 3=y 54
(] HHE BRI AN

PEE 0] X BA)

m =3 g 59

# 39 719238 20201 48 2090 +WY 1.2 DIYEE SV

%”é‘: KCTC 8 SERadE =8 215 7|&g =g
HTE 7R Tel ME -

4
kr
2
513
88

12 HEfRe FEA gME 181
@%“&*%%’é% - EH(KRIBE) M

a4 4 3 dg%
HxE: 20204 49 202
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Z (o]
AT
P13 1] o} A Ao} J{-Al Y& &} AK32( Akkermansia muciniphila AK32)(7| EFH &
KCTC 14172BP) ;.Zj%

(A58} 2 A 138} QJo A, 7] oA WA o} B-Al U H &} AK32E A 2442 of 1)
E= A EE 2 %% O R &=, A

(A8} 3] A 18kl QoI 7] ofARA o} AU H e} AK32:= A dHE 302
o] Foixl O}UlL*PH A5 ¥ 9ehs

MMD(methylmalonylCoA/oxaloacetate decarboxylase beta subunit) 8. 425
Wakehs A B0 Sz,

(4] Al slolA, 7] oFARM oF AT B e} AK32:= 4 43 Al %
TAE FAlehE e SR o R sk, A

(5] AlEe] ofAARkAlo} FAIWE e} AK32 ot 5 iz o] of W&
FTRATOR 28k A ] oW B A RS ok 24w,

7@ 6]  ASsEel oA, V] G 82 AR ARl o § A 4, of = ol o E
FEY I ELH AT AR R G R
ol Foixl Lo RIEH HEH st o]l A& 5H 2R o=, of o
23E

78713 7] 6ol oM, 871 A4 AEE2 Aol AN,

A
A& =8, AE4 A3 (Crohn's desease) A3 W A EH,
3

A2l (pouchitis), 31514 U SFE, 2 AR Ol 0= o] Foj7]

Foznel Aed s o4l Ag FAHOE s, oot 24T

(RS Al1ake] opIRiAlol FAI UM el AK32 5 i o] o] ool &
fEAYoR ¥eels 4 Eael oy EE A0S AF 24T

(AR ARl ol REAl el § A Hel AK32 F = o o] Wkl &
fEAVeR XHEE 1% NNE AE 2AE,

(R0 ARl olsRkAlol HAI U Mel AK32 5 i o] o] W]eFel &
E g5k 2 ulo] @ ¥ X (probiotics).

UL A oA o} AL ek AKR 7 i ol o] vl o &
FEA¥OR Feoh 448 2L,

PR 12 ARl ol Aol BAI M ek AK32 7 i ol o] W%k &
AR oRE ZotE= A RAE.

PR 13 ARl ol REA ol B A M ek AK32 7 i ol o] W% &
§EAR o Feelz AL U71E 2AE.

(AR 14 AR ol REAI ol § AT Mek AK32 F = o o] W9kl &
E kol 2AZE A Folali gAlE Eekahs 4 £4kel o,

o
==
W,

Aok FAIVHe} AK32 T iz o] 9] W] el

A = A
478151 Al1ge] oFA

tru

2



21

PCT/KR2021/005747

WO 2021/230581

)

o} AK32 o5+ =

Ay

I
T

o] o} gHA o}

&

A1

@ 16]

Q_—rL

[

bl 9% g

R

=
=

44

T
T .



1/11

WO 2021/230581 PCT/KR2021/005747

[%=1a]

1507

(cO1L X ‘zur) eouse SoBUNg

AK32

AK21

AK14

A, muciniphila

Medium alone




2/11

PCT/KR2021/005747

WO 2021/230581

[5=1b]

Iswwobejue
£pido/Lpido

OSWC

L E 2

oy
gpydivony y R

e

L L

o

g 3
2w} ease aoeung

3
(cOL X

=

1]

TENY

1siucbejue
eradoy| pide

OSNa



WO 2021/230581

[2=1c]

ative expression

Re

2.5 ok

1.5+

o F

0.57

2.0- -%-

3/11

PCT/KR2021/005747

—8— A. muciniphila

—@— AK32
mmd

5— dkokeock

S 4- _f_

7

@

5 &

>

43

© 2-

>

©

g &




4/11

WO 2021/230581 PCT/KR2021/005747

[5=1d]

A. muciniphila

B A muciniphila
Bl AK32

150~

-
-
<

Surface area (um?, x 103)
T

o
l




5/11

WO 2021/230581 PCT/KR2021/005747

le]

a

i

3
S
8¢
< <«
& P & >
§ 8 & ©
o
i}-’- o H S
o
o
X
<

A. muciniphila




6/11

WO 2021/230581 PCT/KR2021/005747

1]

~8— A muciniphila
~@— AK32

Bk
i

Ctnnt1
Bse

K
2
4

Axin2g
E
o
I

1.0+ Qgp
i

G 5
0

2.5
2.0+
1.5~

Mucz
TRk
<

T

L (O - B < D .
x -
g H
&% -
NN

2.6
&

& W o

g b e ]

uoissaldxe aaneai



7/11

PCT/KR2021/005747

WO 2021/230581

[5=2]

L Reglication, recombination and repair

Cellular processes and signaling

.ﬂcazmﬁgy
O Postaranslations modfication, potiein temieer, and chaperones




8/11

WO 2021/230581 PCT/KR2021/005747

5= 3a]

BAA-B35
AK3Z

BAA-B3D
AK3Z

BAA-835
AK32

BAA-B3D
AKSZ

BAA-B36
AK32

BAA-H3D
AK32Z

MLLARAFDTRISESLYRAGRITOOVY LEGRGHERIARCCOVELTAGYDVIAPFIREQARARVT
MLLARBFDTRISSLYEAGKITOGOVILGRGHEATAACGGVFLTAGY DV IAPFIHECAARVY
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ADRGRGYGFTVHETDGTDFMATLETFRTAVNNAREGRGPOWVLART LRMCGHGEHDDASY

ADRGRGYGETVHETDOTDFMAT LETFRTAVINARECRGPOWVLARTLEMUGHGEHDDASY
b e R e R i ]

IPRELFEEYERKDPVAVARRCLLAAGCHWLTPEETAALEROYADEVOLAVATADREPEPDRERF
IPRELEEEYERKDPVAVAEROLLBAGWLIPEETARLEEOYRDEVOLAVATAOREPEPDPE

EE2EEELZETEETELE LR L E LR R R LR EEL LRI R EL LR E 2R R L2 LR 2R
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EEEXERRTRETT



9/11

WO 2021/230581 PCT/KR2021/005747

[5=3b]

BAA-E3E
AKSZ

BAA-B3E
AK32

BAA-B35
AK32

BAA-BIS
PR32

BAA-BRD
AKIZ

BAA-ESE
AR3Z

BAA-B3E
AK32

BAA-B38
AKa2

BAA-835
AK3Z

BaA-835
AKGZ

MELEDELITELOGNGVESLENOMVGHNGIALLLLIYLCVARQYERLLNVEIAFGALIANLP

MELFDELATPLOGHGVESLEWOMVGHRGIATLLUYLGVARDYERPLIMVRIAFPGALIANG R
EEERRRREE R R AR R R AR AR R R R RS R AR R R AR R E R R R R AR RS R R R R R AR AR

DHGMLITOLNQOVISEREQGEVIATSLNEVOYLRVHAVAPTLOOAPSEVERNLTTPESREADY
DHEMLITOLNOUVISSHECGEVISTELNNVE YL RVEVARLOOTPARVEANLITPERRADY

t***#**#**ﬁ'**ﬁ'*t****#**:**************t***;*:*w* & ....'t; e

QETMOOEMOVY EGSOLTVSKI KSVRESQEKAKADARRLEDDSLTVDPNLRDEQNVTEDNG
LETMOOPMOVY PGSOLTVSKIKSVRE SOEKAKADAARLGDDSLTVDPNLKDFQNVTEDNG

¥ REEREERETRRERN TR R RV R TREL R R R R R AR R R YRR

NEPVFLLTNGEGTTVVRQQGVNYFDTSGNRIPVDLKTOKLEPLVVSAAGKY VAVGQHTQE
NEPVFLLINGEGTTVVROUGVHYFDI SCGRRVEVDILEIQELEPLVVEAAGEYVAVGQHTCE

1!“!'**i***f**f%ri*ff****w****"&**:*************ﬁ*i**** R R

LLVISIHGOLYDWIGLGIKAEIFPPIIFLOGVGALIDIGPLLARPRILLLGAARQVEVAAT

LEVISIHGOLYDHIGLGIRAR T FPRI I FLOVGALTDFGPLLAA PRI LLLGAARDVEVART
o

PN LT PNESAS IGIICGADGPT S IFPLTMELAPHLLGAVAVARY TYMEBLVPLIOPR
FEMALEVMGENPNEARS IGIIGGADGPTSIFLIMELAPELLGRVAVARY IYHMSINELIOPP

W RER R R REER R R R REEERE YRR R R R R R R R R

IMAL LT TEEER LIRS TVERSERLPFAVIVTIVTILLIPDASPLIGMIMLGNELREC
IMALLTTRKERLIRMESLERTVSKSEKLFFAVLVIIVTILLIPDASPLIGMLMLONFLREC

oo ol e o ol iR e o e e el o o o e g e e ok e e Rl e e R e R

RVIERLVORSONEIINIVTIFLGTSVELTNOGDRFLOSETLLITLLGIVAFGVATAGGY L
EVIERLVOASONE LINIVTIFLGTSVELTNOGDRFLOAETLLITLLGIVAPGVATAGGY Y

1&"'!“l'*******t**r**t********itﬂ'***ii’*t'&*:*’k’tk’kk*i‘i’*t** R R R

AAKIMNLIWRENPVNPLIGSAGVSAVEMAARVSHNVGQEYDE SNYLIMHANGPNVAGVIG
ARKLMNLIWRENPYNPLIGSAGVESAVEMAARVERNVGORYDP BRY LIMHAMGPRVAGVIG

s B - R R R R R R R R R R R R R R R R e R R R R R R R R R R R R R R e R

TAVIAGYYIATIEBR
TAVIAGYYIATLAE

TR EEERE R YRR



10/11

PCT/KR2021/005747

WO 2021/230581

[5=4a]

y g 0Z00°0 i i 0 1 i

o
®
52000 g0
1
0£00'0 o't ®
= ] M o i ® o
ZENY —0— —— L0z

eryauPnNU Y —@—
pre JuAing proe djuoidold Pioe JnR0Y

-0v 0

7
©
i / ones ealy




11/11

PCT/KR2021/005747

WO 2021/230581

[5=4b]

Y —0—
eyadiuonu 'y —@—

i

pioe ouding

-C0

~0'}

el

~0¢

—6¢

i

pioe Jwoidold

@

PIoE ORB80Y

02

g i

0¢

Bt

0y

'Y

Bw / onel esty



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2021/005747

A. CLASSIFICATION OF SUBJECT MATTER
C12N 1/20(2006.01)i; A61K 35/74(2006.01)i; A61P 1/00(2006.01)i; A23L 33/135(2016.01)i; C12R 1/01(2006.01)n

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

C12N 1/20(2006.01); A61K 35/741(2014.01); A61K 47/48(2006.01); A61K 8/99(2006.01); A61K 9/00(2006.01);
A61K 9/127(2006.01)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Korean utility models and applications for utility models: IPC as above
Japanese utility models and applications for utility models: IPC as above

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

eKOMPASS (KIPO internal) & keywords: olATAlo} FAYZE# AK32 (Akkermansia muciniphila AK32), MMD
(methylmalonylCoA/oxaloacetate decarboxylase beta subunit), 8 53 "4 % (Inflammatory Bowel Disease, IBD), =&
(Crohn’s disease), 33 3] Al & (intestinal epithelial cell)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

KR 10-2017-0103140 A (MD HEALTHCARE INC. et al.} 13 September 2017 (2017-09-13)
X See claims 1 and 3-5. 1-13,15,16

US 2018-0296613 Al (SCHWEIZERISCHES FORSCHUNGSINSTITUT FUR HOCHGEBRIGSKLIMA
UND MEDIZIN IN DAVOS) 18 October 2018 (2018-10-18)

A See entire document. 1-13,15,16

KR 10-2018-0053336 A (UNIVERSITE CATHOLIQUE DE LOUVAIN et al.) 21 May 2018
(2018-05-21)
A See entire document. 1-13,15,16

REUNANEN, J. et al. Akkermansia muciniphila Adheres to Enterocytes and Strengthens the Integrity of
the Epithelial Cell Layer. Applied and Environmental Microbiology. June 2015, vol. 81, no. 11, pp. 3655-
3662.

A See entire document. 1-13,15,16

Further documents are listed in the continuation of Box C. See patent family annex.

*  Special categories of cited documents: “T” later document published after the international filing date or priority
«A” document defining the general state of the art which is not considered date and not in conflict with the application but cited to understand the
to be of particular relevance principle or theory underlying the invention
“D” document cited by the applicant in the international application “X” document of particular relevance; the claimed invention cannot be
“g» earlier application or patent but published on or after the international considered novel or cannot be considered to involve an inventive step
filing date when the document is taken alone
“L” document which may throw doubts on priority claim(s) or which is “Y> document of particular relevance; the claimed invention cannot be
cited to establish the publication date of another citation or other considered to involve an inventive step when the document is
special reason (as specified) combined with one or more other such documents, such combination

“0” document referring to an oral disclosure, use, exhibition or other being obvious to a person skilled in the art

means “&” document member of the same patent family
«p>» document published prior to the international filing date but later than
the priority date claimed

Date of the actual completion of the international search Date of mailing of the international search report
23 August 2021 23 August 2021
Name and mailing address of the [SA/KR Authorized officer

Korean Intellectual Property Office
Government Complex-Daejeon Building 4, 189 Cheongsa-
ro, Seo-gu, Daejeon 35208

Facsimile No. +82-42-481-8578 Telephone No.

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2021/005747

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category™ Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

MACCHIONE, L. G. et al. Akkermansia muciniphila: key player in metabolic and gastrointestinal disorders
. European Review for Medical and Pharmacological Sciences. 2019, vol. 23, pp. 8075-8083.

A See entire document. 1-13,15,16

Form PCT/ISA/210 (second sheet) (July 2019)



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KR2021/005747

Box No. I Nucleotide and/or amino acid sequence(s) (Continuation of item 1.c of the first sheet)

With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search was
carried out on the basis of a sequence listing:

a. forming part of the international application as filed:
in the form of an Annex C/ST.25 text file.

D on paper or in the form of an image file.

b. furnished together with the international application under PCT Rule 13ter.1(a) for the purposes of international search

only in the form of an Annex C/ST.25 text file.

c. D furnished subsequent to the international filing date for the purposes of international search only:
D in the form of an Annex C/ST.25 text file (Rule 13zer.1(a)).
D on paper or in the form of an image file (Rule 13ter.1(b) and Administrative Instructions, Section 713).

2. D In addition, in the case that more than one version or copy of a sequence listing has been filed or furnished, the required

statements that the information in the subsequent or additional copies is identical to that forming part of the application as
filed or does not go beyond the application as filed, as appropriate, were furnished.

3. Additional comments:

Form PCT/ISA/210 (continuation of first sheet) (July 2019)



INTERNATIONAL SEARCH REPORT International application No.
PCT/KR2021/005747

Box No. IT Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. Claims Nos.: 14
because they relate to subject matter not required to be searched by this Authority, namely:

Claim 14 pertains to a method for treatment of the human body, and thus pertains to a subject matter on
which the International Searching Authority is not required to carry out an international search under the
provisions of PCT Article 17(2)(a)(i) and PCT Rule 39.1(iv).

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Form PCT/ISA/210 (continuation of first sheet) (July 2019)



INTERNATIONAL SEARCH REPORT
Information on patent family members

International application No.

PCT/KR2021/005747

Patent document

Publication date

Patent family member(s)

Publication date

cited in search report (day/month/year) (day/month/year)

KR 10-2017-0103140 A 13 September 2017 None

Us 2018-0296613 Al 18 October 2018 CN 108367031 A 03 August 2018
EP 3359171 Al 15 August 2018
JP 2018-534277 A 22 November 2018
us 10537597 B2 21 January 2020
us 10960032 B2 30 March 2021
us 2020-164003 Al 28 May 2020
WO 2017-060698 Al 13 April 2017

KR 10-2018-0053336 A 21 May 2018 AU 2016-319221 Al 29 March 2018
BR 112018004532 A2 11 December 2018
CA 2998039 Al 16 March 2017
CN 108289918 A 17 July 2018
EA 201800199 Al 28 December 2018
EP 3347030 Al 18 July 2018
EP 3347030 Bl 14 July 2021
EP 3626081 Al 25 March 2020
HK 1257222 Al 18 October 2019
IL 257978 DO 31 May 2018
JP 2019-500004 A 10 January 2019
MX 2018002990 A 08 June 2018
us 10736924 B2 11 August 2020
uUs 2018-0250347 Al 06 September 2018
us 2021-0015876 Al 21 January 2021
WO 2017-042347 Al 16 March 2017

Form PCT/ISA/210 (patent family annex) (July 2019)




Z A Z AR I A =4 ZUH 5
PCT/KR2021/005747
A, 2o 3=V B F(SAFTAEFIPC)
C12N 1/20(2006.01)i; A61K 35/74(2006.01)i; A61P 1/00(2006.01)i; A23L. 33/135(2016.01)i; C12R 1/01(2006.01)n
B.  zAE Eof
A H A A(EFA S EFE 714D
C12N 1/20(2006.01); A61K 35/741(2014.01); A61K 47/48(2006.01); A61K 8/99(2006.01); A61K 9/00(2006.01);
A61K 9/127(2006.01)
FALE 7)okl Hah= H AR ol 2le] £
FaeH AT E Bl gt ARl H: AbE H A el Y] A | IPC
AETHH AT R B DTN H: ZAME H Aol 7] A€ IPC
A FALe] o] G- AAL H o] B Wl o] 2(H o] HH o] 2 0] B B Ao (3l k= )
eKOMPASS(E3] 4 U5 Z A A /\Eé]) & 719 E: o}lATAlo} FAYUZE# AK32 (Akkermansia muciniphila AK32),
MMD(methylmalonylCoA/oxaloacetate decarboxylase beta subunit), 3 54 % $H(Inflammatory Bowel Disease, IBD), = &
B (Crohn’s disease), %3 3] Al 3 (intestinal epithelial cell)
C. #AEH
Zhe ) S 4 = G s A el 71A T G
KR 10-2017-0103140 A (FA F A} )@ A 0] F)2017.09.13
X A58 1,3-5 1-13,15,16
US 2018-0296613 Al (SCHWEIZERISCHES FORSCHUNGSINSTITUT FUR HOCHGEBRIGSKLIMA
UND MEDIZIN IN DAVOS) 2018.10.18
A AA = 1-13,15,16
KR 10-2018-0053336 A (YU HI 2 EF}& 8] 11229 5 2018.05.21
A AA = 1-13,15,16
REUNANEN, J. -5, “Akkermansia muciniphila Adheres to Enterocytes and Strengthens the Integrity of the
Epithelial Cell Layer”, Applied and Environmental Microbiology, 2015.06, 81, 113, # o] #] 3655-366
2
A AA = 1-13,15,16
MACCHIONE, . G. 5, “Akkermansia muciniphila: key player in metabolic and gastrointestinal disorders
”, European Review for Medical and Pharmacological Sciences, 2019, 237, #H o] %] 8075-8083
A AA = 1-13,15,16

[ 157t 201 colzel 1A= 0] et RS R EL K

Qg v Ao 5

e padl gt T RAZAY B A Fol BAY RO R FUT AT
SR A gro.m wee] 727}t A2l ol 2 £ o] sfel7] 518 o)

DB A E A - g8 84

B oA Edduy X SE o] Qi HAl aY B al shnte w7 Wyl
ol5el ge A= A5 EE AR o] Qi A0 Bk,

“L7 A e ¢ 1 &l e . L .
N e = Yo SHg #ele) Sl oY alo] s o] el e wais
emma ke AR o agtel Yelatel Al AR e A A

e . W2 R rAe] gl sles B
07 T NN, AR, JA R R TS At ol
P A o) Fol FAHY O} ZAZA oA AR HR & TALASSIATA] Kok v
TA| A ] A dEY A AR LA S
2021708¥ 23 (23.08.2021) 2021708¥ 23 (23.08.2021)

ISA/KR®] %4 2 930524 A

EERERTE:

(35208) A F A AT BALR 189, 4% (B4HE, B E ) Chen!

A3 A
N2 M5 +82-42-481-8578 3} 5. +82-42-481-5373

A& PCTASA210 (- H A £-4]) (2019 79)




SAEAR A A E Y
PCT/KR2021/005747

A7) A & HAE 7] J/EE opr =i A DR HA $2]9] 1ed] ASH)

off 7hAlE HAFA 7] H/HE= opy Al A G 3t e sfo, Al AR vhEol 7] 25k R H sy

1. =AEY

a olele] FE| 2 ZAN FAZ ] AHEB TA
B2 C/ST.25 YA E 14¢)
(] A% &2 ouA stal

b [] peT 2 1391310 wet SAZ QT A FAZANL EH 0w B2 05T5 HAE 39 YU A
g AgE=

e [ =Azrue oz 24299 o] 5ol o2} dej= A% A

BZ/8T25 O2E 39 (713 132]3.1(a)

|:| AE 8 olu) A Bt (7FF A132]3.1(b) D Al A A 713).

M EE

I

=
=

rlr

7h Aol 7] A5 e 9l
yojuhA gtk A

ol el wglo| AlLol AlZ

Tz st 5 A5

I
e

2 [ #7=2 49559 gt s
T AR EUA 9 UFE

M7F AEH A5

A2 PCT/ASA210 (B WAl 82 2] A1) 2019\ 79)



e~
-
~
un
[—4
<
—
o
[—
&
<

o B

B ¥

o

N

=

%

~

™

g

—_

)A

N

=

H

59 AAR A A9 29 A

=
T

A 5 9

bl g o,

3

Fo B =t AL 1A 7 2] 5 7] o

3

of =

PCT #1172 @2)a)2] 773 ol whe} o}

Lol

N

39.1(iv)e] 4

2]

‘T_r_

ok
2

Hg=d Y.

5

L

$F Zlo] m2 PCT Z9F A17Z22)a)i) B £
gl gl

o 2
A 2k o 5o}

1 5}
zg—_

.;

4

S

]

o

s

| 5

iz FAE A

17 olu)

ZETEE

o AL Fadh FAEAE 53
h =,

RIS ICH

Al A el st el whel 22 5 o 1A

=l
=

o

6.4(a)

=]
]

o} PCTAT

A2 PCT/ASA210 (B WAl 822 AZ:2)) 2019\ 79)



TAZAR A A EYUHT
HEEH A AR PCT/KR2021/005747
oAb 279 DessEa 279

KR 10-2017-0103140 A 2017/09/13 e

US 2018-0296613 Al 2018/10/18 CN 108367031 A 2018/08/03

EP 3359171 Al 2018/08/15

JP 2018-534277 A 2018/11/22

US 10537597 B2 2020/01/21

US 10960032 B2 2021/03/30

US 2020-164003 Al 2020/05/28

WO 2017-060698 Al 2017/04/13

KR 10-2018-0053336 A 2018/05/21 AU 2016-319221 A1l 2018/03/29

BR 112018004532 A2 2018/12/11

CA 2998039 Al 2017/03/16

CN 108289918 A 2018/07/17

EA 201800199 Al 2018/12/28

EP 3347030 Al 2018/07/18

EP 3347030 B1 2021/07/14

EP 3626081 Al 2020/03/25

HK 1257222 Al 2019/10/18

IL 257978 DO 2018/05/31

IP 2019-500004 A 2019/01/10

MX 2018002990 A 2018/06/08

US 10736924 B2 2020/08/11

US 2018-0250347 Al 2018/09/06

US 2021-0015876 Al 2021/01/21

WO 2017-042347 Al 2017/03/16

A& PCTASA210 (5531 F=718-2) (201941 7¢)




	Page 1 - front-page
	Page 2 - front-page
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - description
	Page 15 - description
	Page 16 - description
	Page 17 - description
	Page 18 - description
	Page 19 - description
	Page 20 - description
	Page 21 - description
	Page 22 - claims
	Page 23 - claims
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - drawings
	Page 30 - drawings
	Page 31 - drawings
	Page 32 - drawings
	Page 33 - drawings
	Page 34 - drawings
	Page 35 - wo-search-report
	Page 36 - wo-search-report
	Page 37 - wo-search-report
	Page 38 - wo-search-report
	Page 39 - wo-search-report
	Page 40 - wo-search-report
	Page 41 - wo-search-report
	Page 42 - wo-search-report
	Page 43 - wo-search-report

