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13 13 g Sporobatter | EE ¢ Bacteroidia
FF f_Prevotellaceae
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(1] HH g_Succinispira
1} g_Selenomonas
A B 4 g_Gemmiger
KK g_Odoribacter
5 08 LL g_Lctobacillus
RR o~ ¥ WW MM o_Lactobagillales
o & f a% & Smonaeha NN f_Vei.\Ione\.Iaceae
? ** e & Useuaorssks OO g_Acidaminococcus
b §§ o XX PP g_Collinsella
§ & = QQ  g_Sporobacter
7 § . RR  Diarrheal score
A g SS  Recipient
'?T TT Water content (%)
G & 3 A uu Donor
oo E LR W days after FMT
e o ; @a&@ WW  Successful
R“"ﬁ; s k uu (2‘8(835 XX Unsuccessful

(57) Abstract: The present invention addresses the problem of providing a therapeutic agent for diarrhea having improved
therapeutic effect on diarrhea and a method for treating bovine diarrhea. This problem can be solved by a therapeutic
agent for diarrhea that contains a bacterium, said therapeutic agent for diarrhea containing at least one type of bacterium
selected from the group consisting of 13 types of bacteria listed in Bacterial classification Nos. 1-13 in TABLE 1, wherein
the 13 types of bacteria listed in Bacterial classification Nos. 1 to 13 contain sequences that respectively have 95% or
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more sequence identity to DNA sequences encoding the 16S rRNAs represented by SEQ ID NOS: 1-13.
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BRI
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. THRERZRRY 2EERE (Fecal Microbiota Tr
ansplantation:FMT) AEIbhTwW3, BETIHRME L
T. FFEESFCE1ICIE, Porphyromonadaceae Fami
| y DIEMAFMTICERTH2 I ENRHIN TV,
FoATH AT SR
FE%FEIF TR
JEdFEFmil c H. S. Kim et al., “Longitudinal
evaluation of fecal microbiota tr
ansplantation for amel iorating ca
| f diarrhea and improving growth p

erformance”, Nat. Commun. 12 (1), 1—16
(2021)
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[0009]

& (1) ~ (7) oAb —2IZEEHD FHREES,

(9) HE5ZDOLIEIY FOEBICEEN D, WMEHENO. 5Dg S
elenomonas, HiENENo. 10Mf Veillonella
ceae., MiIEN4¥No. 11dDg Acidaminococcus, &
L, MESENo. 12Dg Collinsel | ahbizEE,IDLE
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g Sporobacte rDHERNEEEETRTISST7TH,
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WT, MIEZD%ED “p” EFG (phy lum) ( “c” E# (c |l as
s). “o” 1B (order). “F7@ER (family). “g” &
B (genus) . 28K7 %,
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[0014]

[0015]

[0016]

[0017]

THRBAERIE. £EEENo. 1~1 3ICEHOMELNSRZENLEIRLE
Pia EH 1 BEEOIFFICHIRIE AWV, AIZIE THRAERIIE. L&ENo

1~13ICEBOMEELZ<ECNF—%2ETERNL. BRI LERKF—D
LEFEZRINTZIETREONS, T, BRI LE R F—FAEFEBIRE (
METHETHRDEREZBLRV) ORF—DIORELAEREIC. BIREE
L7et&ENo. 1~13ICERHDOMELZARNT 5 & THRAERTZFERL
THLW, T THEERIE. BRULAREZEERCEEREKETSH
RLUTEFAE LTHERLTE LWL, FREERTIETMRELTELL

TRUAEFIE. RF—DoBOoNAEFEN—RICERELTHELWVL. K
FT—DEFREZAVRLTE LW, HIZIF. £ENo. 1~13CEHDOME
HOBRLADRC EH 1 BEEBICLYIEEL, BERE TRAERSE L
TRHWTHLW, Fh BERLIYEBELEZMEZRAWVWSSHEIE. BIZE.
RIEEIRICLYBEE LTHE LW,

Fleo FF—DoBBRULAEEOEROEEEZEDLT. AERBTHTT 2
THREAEEIX. AHETHTT 2WRICEELZ S ZAQAVWER T, FiEOFIE
ELTEULL, Bk, BEE, SRFELEATVTE LV, THREESID
RS LT, BIAE. wmEL. A7zLEL R, FE. 95, B5F -
HHF., BHENBISF SN D,

HBis, BEFR, BRFE, FI2E S9b—RX FEIAMO—-R, Y27
O—X. YILEN=I, IV = b=, TV TV, ALTAHST. VVEA
Wb, PIWFR—b bSHAVM ESFU. TA4BALI DL, W
BRI O—, RYEZ)LEOQY Ry, wibO—X, K. V) VEEEEE
BIEK (PBS) . YOy, XFLtiO—R, FREEBAFI—
BLUFOEWN, 7. AFTIV VBT TR I LBLICIRNET LN
%, BIZ, E¥Iv, BEF. EBBEF. AtLHSLCREBLER. RER. H
FEEFBEREMATE LV, o, TRAERE. AMOERL & MEH
EHhETH LV,
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[0018]

g B2EREFICRT EHY., LEENo. 1~1 3ICEBEDOHMEIE. FM
TORBEORF—L Y, PO RF—ICLYZBLZENTWE, LED
2T, No. 1~13IIEHOHMEIR. TRERFITOMERICLSOZEE
ZEHTBIFEEFE LWV, REINZ DTV, BAIZIE No. 1~
5. 7. 108&U1 IICHRBBOMEIIL. UTOLEBENZEIFLND, 40
 ABRMEICEWT THEX] ik, TRARFICEINSEMERICNT
2. No. 1~5, 7, 108&T1 3ILERHDETNTIOBEOMERD
ANEERKRT S, . AFXRE, HEIBELOBLCL~NIL (BIZIE c |
ass, order, family, genus) TOLLERTHSZ, FIAE
. No. 1 (c Bacteroidia) OhAZRIE 2ME%c |l as
sLRILVTHELEZEDONo., 1 (¢_Bacteroidia) DEAT
Hb, EAHIC. No. 2 (f Prevotel laceaec) OHAEX
FEMEZfami | y LRIV THBELLEONo. 2 (f _Prevot
el laceaec) DEIAET. No. 3 (g Prevotella)®
HEXEIEMEZgenus LARNLTHHLEBREDONO. 3 (g Prev
otel |l a) DEIGH S,

“No. 1 (¢ Bacteroidia) :24. 21%E, FFLL
3 1. 34%LLE. LYFFLLLIE3I 8. 47 %LULE,

No. 2 (f Prevotellaceae) :4. 43%LUE, ¥F
LLIIE12, 64%LE. LYFFLLLIF20. 85%LULE,

-No. 3 (g Prevotella) :4. 77%E. FFLLIE1
5. 89%RE, LYHFFLLLIE27. 00%LLE,

“No. 4 (g Succinispira) :4. 12%lUE. ®FFLL
5. 75%LUE, FYFHFLIET7. 4 0%LUL,

No. 5 (g Selenomonas) :0. 09%E, FFLLLIZ
1. 78%E, FYHFFLLIE3. 47 %LULE,

No. 7 (g Odoribacter) :0%UE (OLYKEWL) .
FELCIEO. 46%UE, FYHFHFLIEO0., 92%LUE,
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No. 10 (f Veillonellaceae) :4. 86%LIE.
FELLIET0., 32%UE FYHFFLIFT15. 78%RE,

No. 13 (g_Sporobacter) :0. 1T6%MUE FFLL
0. 21%UE LYHFFELLIFO0., 28%LLE,

[0019] F/., FHTOHLEL. No. 6. 8, 9. 11 BLT1 20MEOSEE
DEEHITERTSEH. No., 1~5, 7. 10HLU1 SICEHDOMEER
BICIFE L WEHZRET ML L LY,

[0020] AT ZEMEHICEEHEDESY., LEENo. 1~1 3ICEBHOMEDHT
. No. 5MDSelenomonasEdLtrNo. 13MDSporoba
cterBR BIIFIELWHEEEASND, LA >T, No. 5MDS
elenomonas@BLU F/-IENo. 13MDSporobacte
rBOUTEIND LI, TRARFIZERLTE LW, /4 No. b
MDSelenomonasBDEHEXRA1, 78%LE, No. 13MDSp
orobacterBDAEER%E0. 21%UEELTHLL,

[0021] E/. BABTI2REHICEHDOEHY. KIBFERREFLZLERLLEE.
RINEFICE S BENDINHEY (LS ZHELL, BAMICKEK, 7—-M
ethylguanine, N6—Acetyl lysine, Taur.
ne, GABA (y-7PI/B&E) . Ala—Ala, Creatine, N
1—Acetylspermidine, Glu (glutamic ac
id) PEFLND, AEBTHTY 5 THRERRIE. BEICECT, 7 -
Methylguanine, N6—Acetyllysine, Taur
ine., GABA (y-7IBB) . Ala—Ala, Creatine,
N1—Acetylspermidine, LU, Glu (glutam
ic acid) PoRBENSFERLEDGLEL 1EOEENEZAT
£ LU,

[0022] TFHREAEFIE. RE - RE BIAE D2, EVYY, vF TH, 2Tk
)) . RERARY M (B, KB FomELE) [ BRIC, FHESS
JURAEZE2CEROEBMICERTH 3,
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[0023]

[0024]

tREOEBY., RKERTHERT 2 TRAEANIX. No. 1~1 3IEHD
HMEEE<ELIEMTFE LY, —FH, BRI 2EREHICRTREY. LUTO
REABLVREBICRTNoO. 14~64 CRHOMEIE FREERICS
FNMEELTHEELLARW, LEAFS2T, No. 14~64(58EHDHM
BiE. THRAEEIPOLHBXRMEWEEFFZ LV, THREEFINS R F—0D&
BaR—2EFTBFEIE. No. 14~64IEHOMEDO EERISMEWVWR
FT—EBIR L CTEFELFENTHIE LV, BELAMEZAVTTRAES %
EET 2541F. No. 14~64ILRHBOMBEFERALATIIELL, &
H., MEE (BR70—3) 28X 2D TNo. 14~64(KEHD
MEZERT 256, TRAEREIPOSEERMES QS LD ICABTNIE
&V, @B, No. 14~64 (CEFOMEOMEIE. PR<EH1EDL
BEREESLTHEVWL, 2BULEZHEAEDETEEEREZEILTH LY
o Ffze No. 14~64(LEEHOMEIE. No. 1~13IEHOMELE
Ak, ThEThENES14~64([CRHDO16S rRNAZI—RT 3
DNABIICIYREINHMETH S, Bd. ULTOXRSEABLIUKREB
Ik, ACHERICH L TELRZMESENo. BLUVRIEBSHMMISEEIN
TWBEENHS FIZIE. “p Tenericutes” IZ®LT. N
o. 168&LUNo. 25/ FH5EINTWVWS) , LALANS, UMTDERD
ABLUREBIZBVWT., MIEDHENO. BLUVRINBENER >TWVWTDH
. MEEPELCTHNER CEEOMETH S,
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[0025] (40D TFHRIAERAEDEMBHE)
AEFETHTT 24O TRAEAEZOEELEIL. LEREOTREERZ4
DIBEE BIAE. &B) RICRSTI2ITREZE0, THRUAEFIIZ. THRER
T HIC, FIZE M LIEEThIELW, T TREERIIK. &0
BELTHLLWL,
[0026] LUATICERGZHET. AERETHRT 2EmBIHEZEFMICERIAY 25,
CDERBEFILBICERFEDHBOLDODEDTHZD, KREETHRT 2F
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[0027]

[0028]

[0029]

[0030]

BROFEEEZREL Y. HDIWEHIRT 5 E2RTEHDTIEARW,
£ Syiikel]
<ZFHJeh1 >

BUFICRIFIRICEY. FMTEZEREL %,

[E14]

EEfITR, TERD20DEBTHEIN., BRAFFEBLVTREZH
DFHDEF 1 9 8SHEMNMERINSL, BEAFH (n=20) BLUTEAM
THRICEBLETFE (n=20) . FMTORFT—BLTLIEIV &
L TEERICERI N, b, AN TRER, RAWEREZERLTH
SBENTERVWTRATHZ, LYEIY NOTROEEEIK. EEDIREIC
HBLTUTOEBYHESLAE- (Diarrheal score),
1= (EEOMRERR) .
2=Y7 b (REZHEDLFENDH D) .
3=RESIF CRIFRK) .

4 =EEDTH GEBICIKMY) .

BHE, FMTRF—BLUVLIEIY MHOSEEINWAEEY Y TV,
TROERR (bbb, VYEMEVAIVA. DDA ATH., O8I 4
WA, C. perfringens, C. parvum, coccidia
CPIUERSE, AAFTUAMLVR BREKBE. RR) 25|FRIT &
AEW1 0 DEFERFRREEICH L TRAMEEZ 27 7,

THRREE KIGEEMZHET 20IC. BENSUKIER. FELR
AIRDEEZLER L. ROFEZFER L TRANK,

-KDEEE () =100X (BERNEE-HBEEE) (BHER
[FMTZF|E]

HDEFE (~100g) MEELRRFF—DHLHERIN, 200~250m
| ORE LEEREKICBEIh (THREAER) . ERA—EZRAVT
BEMBBROOARIDNTFEZRABL. BESICEAMETRICEBELELLYET
v NOEBRICES Lz, BEEY YTV, RT—D5EFMT OBICHEE
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Th, LYETV MO BIRFMTERR (OBE) . FMTO1HESLV
FMTO7HRICEIRI N2, MIULAEREEY Y TG, X975 LEERO
7=, Stool Nucleic Acid Collection a
nd Preservation Tubes (Norgen) ICERTIF
T, AERIE. TERREHFHEAREROMERZERICIYRNMNIN
-H4 K>S54 (Laboratory Animal Wel fare
and Animal Experiment Control) ([CED=X
EfEL (KEBZEECNS1909018LUPCNS190902),
[0031] EM1ICFMTORER%2RT, FMTOMRIE, TRHRAI7. SHEOHNE.
LYEZV AL O0HBSLV 7 BRICERLARBICSEN2EARBERMGE
MEDREICE YMAMIORE Lz, FMTEERELA20BEDFELEDHT
1 4G ITEEMRENMRE SN (KIWEE: Successful)., 6E
WKIABEURDRohAsr o7k (KB : Unsuccessful),
1TAIZFTHIRO7 (Diarrheal score) axLTHY. K
BTRHFMTIHBICAZWABEDIRSARE SN, 7HRICETRRIT7ZHIEE
EBEIGES Ro7k, —A, KBETIH, FMTIBRICORAEMNRNRES
hietDD., 7HRIZOBEIFER CERICEL L, o 1 BICRT
£, RF—DEFEROKDEBIZIFERCTHo>H. FMTORKET
ZEFEHDOKSENEML 2,
[0032] <ZEHEHI2>

B1TICRTEDIE. 2TORFT—DIRBRETH2ICEMDDLT. FM
THERELEZWIEDLYEIY NTIIIRSRONAI >z, ZTDD,
IO R F—BL LI ETY hO#ladbht, KRBEDORF—8LUL
IV MNOHAEDLEICEBL. LEfSe (Linear discr
iminant analysis effect size) &Y, F
MTZNRINCEHEOREES L CRBICE HEORBEDOBIT 1T > 7=,
Fle. FMTERINICE RBES S L ORBUICE S REEY OB OB
EiTo7. ERFIRELUTICEEHT 2,
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[0033]

[0034]

[0035]

[PCRICED16S rRNABGFOER]

/) LDNAWEZ, Stool DNA Isolation Kit#xH
W A—=h—07a MK TEIRULAERY Y TS L, P
CRIE. NHIDAEICELYIT>/~ (T. Nochi et al., “EI
ucidation of the Effects of a Curr

ent X—SCID Therapy on Intestinal L

ymphoid Organogenesis Using an |In
Vivo Animal Model”, Cell. Mol. Gastro
enterol. Hepatol., 10 (1), 83—-100 (2020

) ) o
(X577 ) LET & HBET R 247 ]

WEHELINEY—YV T VAL, BaseSpace Sequenc
e Hub (Il lTumina) SEEFEIN, P—JITVAEQI1 IME
2 (R"=2322020. 2) 2FRLTOMINE, BEINELY—JT
VAD@mEWE, g2—demux pluginZzZERLTI74L5)VT
Th, WTDADA2T/ A XBREIN, OTUNI SR —bIh, &
SICOMT 2O DOBBET —TILDRERI Nz, WEBINAES—IVIVRT
—5lE. 99%DEINELME TG reengenes ) 77LYATF—HN
—2ICEIY HTONEIINKL, LEfSeld, HEIRICEIVWT, FIL—
TORTRLHBIEOEWIERELRET 2HOIERI N, BEtoe
BRERRAEDOLHIC, TL—VEROPEHEXAIT—IT714ILEESTO0
TUF—TIDAmicrobiomeAnal yst&FBLTOINA
o BRDZDIIN—TOWENMET — 9 OMEENTTEEMIZ. KEGGT—HR—
AEBioCyclI7LUYAT—IR-—R%E[EAL THREFMZEIY ST
BZEICEoTHEMIINAPiphil |l inZ{EBL/Z16S rRNA
T—HICEDWTTFRII N,

B27nER4 ICHEOREEORMERERT., M2 FMTERER (0H
) DRF—DFENTFER., M3IETFMTERE (OH) OLEIY MDENT
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[0036]

[0037]

[0038]

R, MARFMTO7HZDOLYELIY NOBITHERTH S, H2HEH
4ADEINE (Successful) VT, LDARIFPHAREVIZE
FMTE&ERFBMITTWIHEE WA S, k. KREICBVWTH, LD
AZTDT7HREVEEFMTREZRFEMGITOIMEE VWA S, &b, B
2THERAICRIMEIR. LDARIFZAREVWMEZRICHE L THIRL
TEY., RIS LUVERREEBLTOMEZREH L TWBDIFTIERWL,

BI2ICRT&DIC. FMTORIBES LCRBREDO N F—%2LLEERT 3 &,
Bacteroidiaff (No. 1), Prevotel laceae#
(No. 2) . Prevotel la (No. 3)., Succinisp
ira@ (No. 4), Selenomonas/g (No. 5), Gemm
igerl@ (No. 6) 8&1Odoribacterl@ (No. 7) I&.
LDAROT7HNKRED o/, —A. KMETIE, Lactonifacto
rE@ (No. 23). AlistipesiE (No. 22),. Rosebu
riaB (No. 21) &k, LDAROAT7THKREMN>7/, Ad. KKEC
SFENDZMBOFMTMESENo. 14~23LRHINTWVWS,

B3ICnd &I, FMTEEMICEWT, RBEDOL I EIY MTIE,
LactobacillusB (No. 8) 8&UWlLactobacill
alesBH (No. 9) [&, LDAZXOAT7HAKREN /L, —H. KKEODOL
JEITY MNTIE,. FMTERERICBWTC, Ruminococcaceae
Bt (No. 40) . Lachnospiraceae® (No. 39) Zix
 LDARATHAREN ST, B, RPEFICSINH2MEOFMIE. ME
P¥ENo., 24~40(IIBEINTWS,

BAIICRT LI, FMTEE7 BRICBEWT, BBEDOLYEIV T
l&d. Veillonel laceae® (No. 10). Selenomo
nasf@ (No. 5), Acidaminococcuslg@ (No. 11)
.Collinsella@ (No. 12) & LDARATZHKEDL >/
o —H. RBEDOLIEIVINTIH, FMTERE7HRBICBWT, TM7F
(No. 58) ., F16% (No. 57) Fi&. LDARI7HIHKREL-L
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[0039]

[0040]

o BB, KEMEICETh2MEOFHMIE. MEDENOo. 4 1~5 8ICRKH
INTW3,

2T5EM A DRERMN D, KD RF—BLUHIBEOL Y ETY D
5. FMTA#RINCE TREMATW 1 SEEOHMELRFETE L, FTH
. SelenomonasiE (No. 5) &, BRMED RF—BLURINEE
DLYETVE (Day7) KEWTWTFNEFEWLDAROFPERLEL
EMb. FMTZRINCELS TRMEASWHIE S L TRHRETE L, THAR
FlatFld 2RIC. BEFEEZRN—RICLEBEIREELASelenomon
asE (No. 5) Z&HKIT 2. W, EELASelenomonas
B (No. 5) #FHW3%%, SelenomonasiE (No. 5) X TH
SREHIOFRICERTHD, — /. Tenericutesf (No. 16
) BLUSpirochaetesfi (No. 20) &, KEEORTI—8
SUOKRMEDLYETIV N (DayO0) OMATRREIN, LA >T,
THRGEERFIZERTHERICE. BB LAVSWEEEEZBAVR LEA
PFELWV, o B4ICTRTRERNS. AERTHRTT 2 THREEFIL.
BERODLYEIY NOEFEICEFEFNEZVe il lonel laceae#
(No. 10), Selenomonasg (No. 5), Acidami
nococcusE& (No. 11) 8L CollinsellalE(
No. 12) "oR2BEMNLBRLADACES 1ROMEZIEMIESE
BRI EWS ZENTED,
<ZFHJEhl 3>

RIC, EFEHI2 THREHEMICL YBSNAFMT ZRINICEL 1 3RO
HMEO—EICDOWT, 20EFMNDOFMT TEBRICERTH>LDOIEICEL
{HER% L1 51, BEDO R F—BLTLETV N (OH, 1H%
. 7TH#®) »ORRULAEEROLSMEICSO S ZIMEOENHNEFEE (r
elative abundance : {EHOHETY) . BLV, KKE
DORF—B&LTLIETV N (OH, 1H%. 7H®%R) HOEELUALEES
DEMEICEDZ2ZIMEOENNEEREZTT, 45, ML ICTIENNE
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[0041]

[0042]

EEIX. £MED16S rRNAOIE—HIIHT 2EMEOIEL—HOD
AETH>T. EFFOHMERICH T 2SMEORDOEIE (5FX) I
59 %,

M5ASHLMMEIIC. No, 1~5, 78X OILEEHDOHE L.
fAihs. KBRELYRIFICZLEENTWE WICKRF—8LUL I ET
YR7H%) . #TH. SelenomonasBld. RBWEDRF—B&
VCLYEIY MIZBENDHEEED, KRBEORF—BLUPLIYEIV M
YIzBMWMIED o, Fhe RT—ICEAL TR, MhoOMESREICEE
N2MEOEBEEROADN, KRELYKREID o, LD >T. FRAES
EEETZIRICIE. No., 1~5, 78I 0ODHMBEOLEAERERELT
5ZENMTFFELV, BEINZHDTIFAWS, FIZE. (1) REREDOR
ToIKEBFENMEOLHAEEX (FBE) LYKRKESTE, (2) KMEEXK
DhHEOSBEEROEHEU L, (3) RMBEOLSEXROFTEEUL, ENEX
bhd, B5ICRTHaReE., £&d (1) ~ (3) IKETZHELLBEZU
TICERET 2, B8, UTO (1) ORERUEERZEHL THDH. MR
SHLRRZLY EIF TEMBF 2 N[ 2METELTWEZ &G, UTF
D (1) ICEHOBEIZULEEHINTWED, KEBEORF—ICEFEN
ZHMEDOLHAEER (FHHE) LYKRKERETH D,

*No. 1 (¢ Bacteroidia) : (1) 24. 21%LE, (
2) 31. 34%LE, (3) 38. 47%LUL,
-No. 2 (f Prevotellaceae) : (1) 4. 43%LL

(2) 12, 64%LUE, (3) 20. 85%LLE,

No. 3 (g Prevotella) : (1) 4. 7T7%UE. (2)
15. 89%LAE, (3) 27. 00%LAL,

*No. 4 (g Succinispira) : (1) 4. 12%Lt, (
2) 5. 75%RE, (3) 7. 40%LUL,

No. 5 (g Selenomonas) : (1) 0. 09%LLE, (2
) 1. 78%BLE, (3) 3. 47%LUL,
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-No. 7 (g Odoribacter) : (1) 0%LE (OLkYK=E
W) . (2) 0. 46%LAE. (3) 0. 92%LUL,

No. 10 (f Veillonellaceae) : (1) 4. 86%
ME, (2) 10. 32%LAE. (3) 15. 78%LLL,

[0043] 7B, No. TlEclass () LNLTHBEH, ik, fami |
y (B) LRJ (No. 65, f Bacteroidaceae) 8LV
genus (B) LX) (No. 66, g Bacteroides) Off
M&ET->1, BITICAWAE16S rRNAZI—RTB3DNARRIAEKRG
ICRd ., £/, M51C. f Bacteroidaceae®Df@EfiER (N
0. 1”). g BacteroidesODEfTER (No. 1" ) &5
ERS

[0044] E5dDNo. 1’7 8LUNo. 177 ASELAREIIC. No. 1 (c
~Bacteroidia) OFupETHZ family (B) LRLS
dUgenus (B) LRILTH, RBBEDORFT—BLVLIYETIY MIE
FN2HBXRN. KREORFT—BLUVLIYEIV MLYZD >, L5 (
1) ~ (3) KEDEHELLLSBERORBEZUTICERET %,

*No. 1" (f Bacteroidaceae) : (1) 1. 48%
BE. (2) 2. 94%LLE, (3) 4. 40%BLE,
No. 1”7 (g Bacteroides) : (1) 1. 48%LLE,
(2) 2. 94%LLE, (3) 4. 40%LLL,
[0045] [%6]

Wi WK INRR

AN AW

[0046] <ZFEJEHl4 >
FRERFZ2ELTIE, FMTZERLARFT—BLITLIETY M
EDSBEBEMBERTH D, FMTEZRIMICEKHEZEICERT 270,
L4 Tld, FMTZERELEFF— (RPBF+RKE) 8L ET
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[0047]

[0048]

[0049]

VN (BB REE) KA. FMT2EELTVWAWEERYE (n=1
09) BLUTHDH (n=49) OEFEY VTN ESOTHENEIT oI,
BHEMLFIRIE,. EEM2ELVI EE®RTH S,

B6ICLE fSefiDERETT, HOICTRT LIS, BRAGFETH
DEDLLETIZ. SporobacterE (No. 13) 1. LDAXO
THRKEMN>K, —HA., THRIDLETIE. Enterobacteriace
aef (No. 64),  EnterobacterialesBH (No. 6
3) FiF. LDAROATPHREN o, 4B, TROFICEINDHMEOF
Mg, MESENo. 59~64ICRHINTWVS,

I, Sporobacter@ (No., 13) », EEICFMT 2%k
LERF—8LTLIEIY MIEFEFNDIEEEAN, M7 ICERETRT
o EZBHT, FMTZHRMICESLMEE LTI, (1) BRAFICIFIZLE
FN. TROFTRDAW, (2) RPBEDO RF—IlIZEZ< 2T h, KKEE
D RF—TEDRW, (3) KBEFEOLUETV b (OH) ICIFFERBICHR
< (DFY., THAERFZZRETZRIOLYEIY POSBEERNDRW) |
KEEBEOLYETIY N (0OR) THEAHRW, ZEFEFELWV, H7HLHL
DMa&HIC. SporobacterE (No. 13) IXEHER 3 TREL
HE SR L TEEFOSBEREIST LERI SR AVWDS, EEBFMT %
BCEL DICFELVWERGEZETRATVWE I END, A—/S—RF—&
LT TRAERFICEZNDE I ENEFELWL, Sporobacter® (
No. 13) Z8UEEI. EEM3S EAKICEHEZT S &, THRIAEHRF
ICUTDEEUEERDZ LI ICBCIENFI LW,

-No. 13 (g Sporobacter) : (1) 0. 16%LLE.
(2) 0. 21%BE, (3) 0. 28%LUL,

LEDHERELY, MESENo. 1~1 3 ICEHOMEIE. FMT &K
ICBLLZENTE, BATH, SelenomonasE (No. 5) 84T
SporobacterE (No. 13) #FFLWT&EMELL, Lk
A>T, THAEFFHICSelenomonasi® (No. 5) 8L/ F



WO 2023/100989 29 PCT/JP2022/044458

[0050]

[0051]

[0052]

J-iZdSporobacter@ (No. 13) 2%<&H3Z&T. FMT
DEBFENIREBILEODZ I ENHFIND, B, Selenomonas
Bid. OINIB-70EF VEEBAOHEEZBLUTCATPELICESY S
ZENHMSENTWS, SelenomonasEBDHREEICLZIRILF—K
HomLEDL, THARDIRICASHADODESHH 2 EBEIND,
<ZFJEhl 5 >

[CE-TOFMSX#&iKROI U R

RIS, BEEYVTNVICESNBIRBEM OB 1T o1, E/Y VTV %E
FRALAXYROIYRAEHIEZ. Human Metabolome Te
chnologies, | ncTEREINE, BEEMNICIZ. REZEE (T
AITEC) ZERLTY Y7L emEL. CE-TOFMS (Agi le
nt) THOMLE BEINAKHEHYIE ChemStationVT by
7 (Agilent Technologies) #FALT. BIELE
E—VEBEzEE (BNORHEY) OE—IEBERTSHI&ICE>T
EELINT,

B8ic., CE-TOFMSX#KROI Y REFTICELY T LIRBEDOD
VIP score%mnd, M8DRETHRTRBMEMIIKINEFE DKH
EMTHY., RENTRINTWEWKEEDISRREFEORIEDTH S
o 8D Donor0) ILRTEHY., BPIBEDRKF—TR. 7—Me t
hylguanine®DVIP scoredhKEZh-o7/7, 8D [Rec
ipient 1] ICRTESBY. FMTERETBRICBWT, RBBEOL Y
T bhTlE, N6—Acetyl lysine, Taurine, GAB
A (y-PIJBEE) . Ala—Ala, Creatine, LU N1 —
Acetylspermidine®DVIP scoredKEHh-fk, F
fo. 8D Recipient 7] ILRTEEY, FMTEE7HRICS
WT, RIWEDLYETVRMNTIE. Glu (glutamic acid)
DV IP scorehKEho7,

FERAHEDD., TROBRICERES T INENEITHFETH S, LHL



WO 2023/100989 23 PCT/JP2022/044458

[0053]

[0054]

[0055]

BHS, HBICRTRBMENDRNEICZCETNTVWLEIEFEERETHS
ZEND, FERFEDHOBIRLADVRCES 1L TRAERICHRNT
22 &T, TRDEBEDIRIVEICE QDB EDVBRFIND,
<ZEhfl 6 >

[RHERIES SO L EEMED (THRBEERD) ICLZ2FMTOMERD
]

RIS, REEEIR LEBEMEY. L. FRLAEFEHEWERBVWTF
MT%ZERELEZEOIRDEVERIRT 5728, UTOFIETEREZT> L
1. EEMEMOREE
(1) @84 (F—) JYKIRLAERE (259) 2125mlIdDcol
d—PBSICEEL .

(2) Ny RIFH—T2HHEBHR L,

(3) 0. BEMmMATZDFA AV Ay a52HWTHELE,

(4) ZRAREEAREODHEAR (Nycodenz) ZHWVWT, 3: 1
(EE2 (3) O2BEMW: Nycodenz) OEESTHEL L,

(5) 10, 000g, 4C. 409TE=E=ED LT,

(6) MEMBED ZLOUX (—E%& X445/ LEFTAICKER) L,

(7) L& (6) TEIRLAHMEDELZUTONEE T2 & TEEME
WaEERE L T,

- —80CTRE (REEEMED)

- R IREE (TAITECH, #fE: VD—-550R) ZHWT6HE
Bz iR (REBELZIBEEHEY)

2. FMTOERE

FEE1. THRELLREEEMENS L CEEEIREFEMEDE. 100
mIDPBSICREL. TREESF (LYETY M) ICRIIFMBEL .
3. fEHT
#iEER (DO) . BHEEH (D1) ., BiE13ERE% (D7) OLYET
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[0056]

[0057]

[0058]

VNI YEBEERIU, EREAI2 ERABRICA Y S LRSS OERREFIS &
R A 4RO I 7 25T o7,

QITAZ T/ LN DBROMEEZTRT., M9 DRIRE DRI, BiE
1 EHEAZOLEIY NOBERHMEEDO RF—&D—HEXERT, MIMDH
RS A L SIS, RRLZGEEHMENZRAWVEE. FREEMEDZHAV
meadlY LI EIY NOBRMEZEDS N —OERMERICEL LELEE
BPMAEEE Moz, FMTIE, LYEIY NOBAMERES. R+H—0BH
HMEEBIOEMIFTZZE2EBME LTWS, LD >T, EREENEMELL
BT, ERGBREEMEMIEIFMT 2ERT 2BICIEELIREET S
EEAD,

1 0ICX %5/ LENT ORGSR, 1 1TICAYROI Y ABEBFTOEE
HMIAERERT, £/, RTICETOICRIT XYY ) LEBFTO pE., R8IC
M1 10OXYROI I RBHOpEETRT,

[7]

Bl e G RE) p value

Lvs RO 0.007
Dvs Rl Q.03
O ows RY 0048
D vs RO G001
Dvs K1 4,001
ys RY {.008

BHRR LR (REERE o value

D vs RO .009

RN  DwsRY ] o006
i vs RY 0,006

"""""" B vs RO G.003
fivs RT 0,008

Dve RY 0.086
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[0059]

[0060]

[0061]

[0062]

[0063]

[38]

BB HE WREE 00 | pvalue
o Dvs RO Q.0007
BT e d

Dvs RY 0.0178

Jvs RQ 00253

BRI Dvs R0 D022

D yg RY 06719

RTBLUVRBILARTLDIC,. FELBEEEMENERVWLBIE 1 BER

DLYEIY MHOEIRUAEFEOHD. RH— (FEEE FEEE) &
BEENRONAN K (R7THEpEO. 096, k8TIlEpfEO. 67
19,) , ET2 &, RERBREEHEMEZAVLEE 1 BRZOL VK
IV NDOEBEREEES L CRBEDOAD. R F—OERMERS L UHRE
EMEXBDADONRWEEIL N F—OBARREIEDIC LD IKELLEZ E
ZRRLTW3,

DEDHERIY., FH—DmoRBLAEEMENERBVWCFMT 2RET
6. EREEMEMELR LT, ERCREENEY LRV LV
IV NOBERHEES L CRAEDICSZ MRS/ BEEICBNTWVWE L%
R L 7=,

Fle. RERREEHMEMIERRENTRETH S Z ENSIY FV AR
HTEFETH DD, FREFHUENIE -8 0OCEDHEICEEBETRET 2L
ODORIBIVBETHY. FMTZERET BIGMAHEIRINSG WS BEELH
%, REEEMEYELRL T, FRLZEEEHMENERVEEER. FM
TZEELABRICET 3 EEMRICMA. BRYRWVOFIEMEE WD EE LR
RERAFICET 5,

EX EOF A

AHETHERT 2 TRAAERIZBWVWS I ET, SO TRIEHRETES, L

feht> T, RBFEATHRT 2 TRCAERIZ. BEEXICERTH S,
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sR K D&
[E5KIE1] MEE SO TRAESITH > T B TRDAER.
TRR1ICEHOMELENO. 1~1 3CEHD 1 3EEOM
ENLARZBENLRERLAEDRCED 1 EOHMEEZS .
AIECHIE2%ENo. 1~1 3ICEHD 1 SEEOMEAIZ. ThT
NERFIES1~13ICBHND16S rRNAEZI—RTBDNAE
&5 %ULER—DEIZET
TREEA,
[1]

I T — e
1 1 & Bacteroidia
3 3 f__Prevotellaceas
3 3 g Prevatela
4 4 8 Bucoinispira
5 5 o Selenomonas
8 8 g Gemeniger
¥ 7 g Ddonbanter
- 8 @wwcmh&» Sus
8 g o__Lactobasliales
10 10 ff Vedionalaceas
T g Acidaminoeocous
1R 12 j g Lolinsels
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INTERNATIONAL SEARCH REPORT

International application No.

PCT/JP2022/044458

A.

CLASSIFICATION OF SUBJECT MATTER

AGIK 35/741(2015.01)i; A61K 35/74(2015.01)i; A61P 1/12(2006.01)i; CI2N 1/20(2006.01)i

FI:

A61K35/741 ZNA; A61K35/74 A; A61P1/12; C12N1/20 E

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

B.

FIELDS SEARCHED

A61K35/741; A61K35/74; A61P1/12; C12N1/20

Minimum documentation searched (classification system followed by classification symbols)

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

Published examined utility model applications of Japan 1922-1996
Published unexamined utility model applications of Japan 1971-2023

Registered utility model specifications of Japan 1996-2023

Published registered utility model applications of Japan 1994-2023

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

JSTPlus/IMEDPIus/JST7580 (JDreamlIl); CAplus/MEDLINE/EMBASE/BIOSIS (STN)

C.

DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A WO 2020/150672 A2 (MARS, INCORPORATED) 23 July 2020 (2020-07-23)

SEQ ID NO: 198, 33, 54

1-2,4-5,7-10, 12-15

A FHAEFEF0 13 0, SRR T FRIETF LR IC N4 2 BEM AT (Fecal Microbiota
Transplantation : FMT) OB Mo et, REBHYE
93-103, (TANAKA, Hidekazu et al. Review of effectiveness Fecal Microbiota Transplantation
(FMT) in Calf with the refractory Diarrhea. The journal of farm animal in infectious disease.)

abstract

F2EE 2020, vol. 9, no. 4, pPp-

1-2,4-5,7-10, 12-15

A BIKEEIT 13 b, THOMENYE T REICN ¥ 2 BEMEDBED RO, REL
%, 01 September 2021, no. 699, pp. 497-504, (TANIMIZU, Masae et al. Verification of the
effectiveness of fecal microbiota transplantation in calves with intractable diarrhea. Journal of

livestock medicine.)
abstract

1-2,4-5,7-10, 12-15

A WO 2020/150712 A1 (MARS, INCORPORATED) 23 July 2020 (2020-07-23)

SEQ ID NO: 160

1-2,4-5,7-10, 12-15

A WO 2021/183701 Al (FEDERATION BIO INC.) 16 September 2021 (2021-09-16)

SEQ ID NO: 362

1-2,4-5,7-10, 12-15

Further documents are listed in the continuation of Box C.

See patent family annex.

Special categories of cited documents:

document defining the general state of the art which is not considered
to be of particular relevance

earlier application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason (as specified)

document referring to an oral disclosure, use, exhibition or other
means

document published prior to the international filing date but later than
the priority date claimed

wr

D&

later document published after the international filing date or priority
date and not in conflict with the application but cited to understand the
principle or theory underlying the invention

document of particular relevance; the claimed invention cannot be
considered novel or cannot be considered to involve an inventive step
when the document is taken alone

> document of particular relevance; the claimed invention cannot be

considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

document member of the same patent family

Date of the actual completion of the international search

13 February 2023

Date of mailing of the international search report

28 February 2023

Name and mailing address of the ISA/JP

Japan Patent Office (ISA/JP)
3-4-3 Kasumigaseki, Chiyoda-ku, Tokyo 100-8915
Japan

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)
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C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

A

JP 2020-530493 A (FINCH THERAPEUTICS, INC.) 22 October 2020 (2020-10-22)
SEQ ID NO: 897

1-2,4-5,7-10, 12-15

A

LEOQ, S. et al. The intestinal microbiota predisposes to traveler’s diarrhea and to the carriage of
multidrug-resistant Enterobacteriaceae after traveling to tropical regions. GUT MICROBES.
2019, vol. 10, no. 5, pp. 631-641

fig. 1, p. 636, right column, first paragraph

1-2,4-5,7-10, 12-15

POP, M. et al. Individual-specific changes in the human gut microbiota after challenge with
enterotoxigenic Escherichia coli and subsequent ciprofloxacin treatment. BMC Genomics.
2016, vol. 17, no. 1, 440, 11 pages

p- 7, paragraphs from left column to right column

1-2,4-5,7-10, 12-15

P, X

SRR 13 0, T4 MREIC T 6 BEMAEYBEEMTORIEIRICHFS T 5
EFDIFR, FERLFE, 01 February 2022, no. 704, pp. 111-112, (SUGIYAMA, Kentaro et al.
Journal of livestock medicine.), non-official translation (Exploration of factors contributing to
the therapeutic effect of fecal microbial transplantation (FMT) for calf diarrhea)

p- 112, sections "results”, "reviews"

1-5,9-15

Form PCT/ISA/210 (second sheet) (January 2015)
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International application No.

PCT/JP2022/044458

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 13zer.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:

The “form of an Annex C/ST.25 text file” is replaced with the “form of ST.26.”

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The number of the international application set forth in claims 1-15 is 8.

(Invention 1) Invention identified by selecting bacterial classification No. 1, No. 2, No. 3, or No. 7 in claim 1, and
parts referring to the invention in claim 1 among claims 2, 4-5, 7-10, and 12-15

Claim 1 is an invention in which the invention-specifying matters are expressed as options (bacterial
classification Nos. 1-13).

The invention identified by selecting the first option in claim 1 has the special technical feature of a “therapeutic
agent for diarrhea containing bacteria of the bacterial classification No. 1,” and is thus classified as invention 1.

The inventions identified by selecting the bacterial classifications No.2, No.3 and No.7 that are the options in
claim 1 are classified as invention 1 because the Prevotellaceae family of No.2, the Prevotella genus of No.3 and the
Odoribacter genus of No.7 are all included in the Bacteroidia class of the bacterial classification No.1.

(Invention 2) Invention identified by selecting bacterial classification No. 4 in claim 1 and parts referring to the
invention in claim 1 among claims 9-10 and 12-15

(Invention 3) Invention identified by selecting bacterial classification Nos. 5 and 10 in claim 1, parts referring to the
invention in claim 1 among claims 6, 9-10 and 12-15, and invention identified by selecting bacterial classification
Nos. 5 and 10 in claim 11

(Invention 4) Invention identified by selecting bacterial classification No. 6 in claim 1 and parts referring to the
invention in claim 1 among claims 9-10 and 12-15

(Invention 5) Invention identified by selecting bacterial classification Nos. 8 and 9 in claim 1 and parts referring to
the invention in claim 1 among claims 9-10 and 12-15

(Invention 6) Invention identified by selecting bacterial classification No. 11 in claim 1, parts referring to the
invention in claim 1 among claims 9-10 and 12-15, and invention identified by selecting bacterial classification No.
11 in claim 11

(Invention 7) Invention identified by selecting bacterial classification No. 12 in claim 1, parts referring to the
invention in claim 1 among claims 9-10 and 12-15, and invention identified by selecting bacterial classification No.
12 in claim 11

(Invention 8) Invention identified by selecting bacterial classification No. 13 in claim 1 and parts referring to the
invention in claim 1 among claims 3, 9-10 and 12-15

The invention identified by selecting the bacterial classification No. 4 in claim 1 shares, with claim 1 classified
as invention 1, the common technical feature of a “therapeutic agent for diarrhea containing bacteria.” However,
said technical feature does not make a contribution over the prior art in light of the disclosure of documents A-C, and
thus cannot be said to be a special technical feature. Furthermore, there are no other same or corresponding special
technical features between these inventions.

In addition, the invention identified by selecting the bacterial classification No. 4 in claim 1 is not dependent
on claim 1. In addition, the invention identified by selecting the bacterial classification No. 4 in claim 1 is not
substantially identical or equivalent to any of the claims classified as invention 1.

Therefore, the invention identified by selecting the bacterial classification No. 4 in claim 1 cannot be classified as
invention 1.

In addition, the invention identified by selecting the bacterial classification No. 4 in claim 1 has the special
technical feature of a “therapeutic agent for diarrhea containing bacteria of the bacterial classification No. 4,” and is
thus classified as invention 2.

The same also applies to inventions 4 and 6-8.

With respect to invention 3, the Selenomonas genus of the bacterial classification No. 5 is included in the
Veillonellaceae family of the bacterial classification No. 10, and thus the invention identified by selecting the
bacterial classification No. 5 or No. 10 in claim 1 is classified as invention 3.

With respect to invention 5, the Lactobacillus genus of the bacterial classification No. 8 is included in the
Lactobacillales order of the bacterial classification No. 9, and thus the invention identified by selecting the bacterial
classification No. 8 or No. 9 in claim 1 is classified as invention 5.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

Document A: FHEFH 1F 0, BEATE NRIE F1ICR T 2 EFREY AL (Fecal Microbiota Transplantation :
FMT) OEZMEDKE, KB BYUE 258, 2020, vol. 9, no. 4, pp. 93-103, (TANAKA, Hidekazu et al. Review
of effectiveness Fecal Microbiota Transplantation (FMT) in Calf with the refractory Diarrhea. The journal of farm
animal in infectious disease.)

Document B: JP 2009-102292 A (CHIBA PREFECTURE) 14 May 2009 (2009-05-14) claims, examples, paragraph
[0020] (Family: none)

Document C: JP 2014-113137 A (CALPIS CO LTD) 26 June 2014 (2014-06-26) claims, examples & US
2015/0283187 Al claims, examples & WO 2014/077365 Al & EP 2923704 Al & CN 104797265 A

1. D As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. D As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment
of additional fees.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. No required additional search fees were timely paid by the applicant. Consequently, this international search report is restricted
to the invention first mentioned in the claims; it is covered by claims Nos.: (Invention 1) Invention identified by selecting
bacterial classification No. 1, No. 2, No. 3, or No. 7 in claim 1, and parts referring to the invention in claim 1 among
claims 2, 4-5, 7-10, and 12-15

Remark on Protest D The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

D The additional search fees were accompanied by the applicant’s protest but the applicable protest fee
was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet) (January 2015)
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Information on patent family members

PCT/JP2022/044458
Patent document Publication date Patent family member(s) Publication date
cited in search report (day/month/year) Y (day/month/year)
WO 2020/150672 A2 23 July 2020 us 2022/0117265 Al
SEQ ID NO: 198, 33, 54
EP 3911170 A2
CN 114025620 A
WO 2020/150712 Al 23 July 2020 us 2022/0119864 Al
SEQ ID NO: 160
EP 3911767 Al
CN 114072528 A
WO 2021/183701 Al 16 September 2021 (Family: none)
JP 2020-530493 A 22 October 2020 us 2020/0093870 Al

SEQ ID NO: 897
WO 2019/032572 Al

EP 3665181 Al
KR 10-2020-0037851 A
CN 111328331 A

Form PCT/ISA/210 (patent family annex) (January 2015)
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