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BALF: bronchoalveolar lavage fluid

BLI: bioluminescent imaging

EHEC: enterohemorrhagic Escherichia coli
ELISA: enzyme-linked immunosorbent assay
EPEC: enteropathogenic Escherichia coli
EPS: exopolysaccharide

GHS: general health score

HA 7%%: hemagglutination X5k

IFV: influenza virus

IFN-a: interferon-alpha

IFN-y: interferon-gamma

IFN-A: interferon-lamda

IgA: immunoglobulin A

IgG: immunoglobulin G

IL-1B: interleukin-1 beta

IL-6: interleukin-6

IL-12¢ interleukin-12

MDCK #fifl: Madin-Darby canine kidney i@
MLDso: 50% mouse lethal dose

NK #fifii: natural killer i@

PBS: phosphate-buffered saline

ROI: region of interest

TCIDso: median tissue culture infectious dose
TNF-a: tumor necrosis factor-alpha

7Z0-1: zona occludens protein
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FLBEEE L, A B L, BEREEmE L CHLIBA AT DM EM DR CTh
Y, 775G, FERTFTERL, 27— Bk, @AM VO B AR, FLER I
REZ L DRI OIE R RLF VO G-, MRS ERE, AHOBAITIZHDOF A
NTETe, EOICHBEOTIZIX T a A F T 7 A ELTOHREB O THDL DL S
Do

[ P S b B [E B AR B B (FAO/WHO) DU —3 2 7 7 L — 7 I3 J6 R LT A
HOTNAFT AT AT T DHTARTA L TIL, 17 AT 7 AL Y 2R
B L7 & 2128 RIS U TR Lo 72 ER AR 53 5 A 7AW (Live
microorganisms which when administered in adequate amounts confer a health
benefit on the host) | EEFRISN TS (35) , T HASAAT 47 A5 EITHTEHT H w72
TERELC, HUseER, SURTIER, PLOUEER, JUBAUER, Bi7LAF—{EReE
PERESINTHY (31), I4F, TOMZEITERELWEWTHERL TWD, AFFETIE, 1
MMER S HCRILBBE O — D> THY, 7 AA T 47 AL COVER%AFi> Lactobacillus
brevis KB290 (KB290) (27 H L7,

KB290 1%, 5D = KiEMD—>ThHF <& (Fig. 1) | KO/ BES VA E R
HSROFLIR R CTHD, RFERIL, FEEHEOITEREAFESS, EOLH7ehi % R B/IHEL T
FIRHTE D080, WbdLEOE L, 38800 DNA EEAIfENT L1280, FHFED
Lactobacillus brevis S [RITESIV TN D, SHIZERS ) A (BB R 1) RITIZ LY, J5 5
PG 2R A LW 28I, ARV AMNME G F72E, Ta"AFT 47 AELTD
ARMEIZEAD LB A2 RA T DIENHLNE/25 TN (25), 703 KB290 13,

JCM17312 (GenBank accession number AB289046) 1L T, /XA F VU —A L Z—1
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AR RIBHFE |IZHFRES VTR, ZEMEIT WL, iR OBEHIHERIZIZ, 7y
[ZBW TR i APEF P ATEEZ RS2 28 (108, 109), E-EMIIB Tl Fl &
ZERLSE COEBEREREE ENROLNLRNIEN (74), TNENHESN TN,

KREROBERENEICHOWTIL, B —IZBIBIERA SN TS, KB290 (X EEAMI b
(Exopolysaccharide: EPS) & #/E 452 LM HNICAR->TRY, EPS THEEZEH 2L
(ZRV R R E DVHEIRIZ S L TR W EZEF D288 in vitro S ABRICEV /RIZS LT
%(97), SHITEMIIBWTY, KB290 25 el AR I L 7 E b fEDL A E 72 KB290 73
BHENTHY (74), KB290 23 EEORETHETRIFEL, T o \AFT 17 AN KA 3
T2 ENHIFS TG, ZRETIC, KB290 2B 5 2 SIS KA 05 N i # e #E F
(2, 72, 74) M BUGEEM (2, 74) , WBEMEMAEBRE (72) 1269 28eEE 23, ERTO
AER TGN/ TS,

% OREREMEEL T, KB290 23 iIEE 2R3 28 b B O ZEIC KRS T
%, 1993 4£1Z, KB290 # 2 M £72% 4 @ Rk L TRELIZEMIIB W T, R IMLIZE
1% interferon (IFN) -a FEAERER>, AM M HLZHILOM ARG EEES G EIC LR35
ZENWID THESI(51, 52), TORIZIRTENEH D AT =X LI OWTESHITHIFED T
iz, KB290 (353 EPS Lilfu &k & EPS (EPS-b) O 2%k EPS /4
PETHIENALNNTI-TEY, Zib EPS N iG/EIZBE 5352 L RS T
W5 (97), Sasaki ©(86) 1, KB290 Ol (BN H 59 DR IRp oy 2 4 57
¥, KB290 DA FA, Z%H AR, EPS-b MPFEA DD TA7a0y KB290 D75 ik
(KB392), BXUKB290 LWL H L= EPS-b (kA& EEE LA 1EHZ 3L
Tz, U R E S TR AT 21 B B BERSE%, PR o MG E

EPEZ X AL L L 7S R, KB290 DA RN B KO IR OB G-HEIE, K HHEL Fik
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L, M EEm S A EIC AL CWe, —F5, EPS-b OEAREDIRY  KB392 A F K
B G REOMI S EIEVET LR/ L QU otz, 2o, EPS-b A ETE IR
B35 D—2THHIENRIEIIL TS (86),

SBIZ, EERRTE TR NS N DBROIE TN DA =X LB BN 2055,
Fukui & (26, 27) 1%, KB290 ZEIRSH 7~ 7 A0 iR O MRS BTG A E 3 DL
612, DNA ~A7u7 L A% RIS TR ELOME AT 21T 72, £ DORE R, KB290
DR ETENE EAERA RS =7 =72 —fililaé L C, natural killer (NK)#l <5 i
EEME T 2B 5L QD alREMEZ AL T,

FFRROIHIZ KB290 1, S IRIEEH 2R DR DA =X LRI BN DD
Do LMULIRNG, ZO0EIRIEEHZT U TRESNDZEN BRSO IRIEIREL T,
KB290 PRGN ERAZHIE TEDEINITHONTUIHLNCSI TR, 22T, K
WFZETIRZ DU OWTRAELTZ, 55 1 FTIE, <7 A& VT, MR A LA TH

HALTINT T A LR 5 KB290 OFUE YL Fa0F D AN = A LEWFE LTz, S5

]

255 2 B TIE, EMIRWTEH KB290 DHUSRAE AR CEOMENERGET H28%
HEIZ, INFEAEZRHREL T TN PREEERITH 5 KB290 DR ZIEFERFAT
FEMRRBRIC TR L 72, SHITH 3 BT, MERERIRGYIE LSO T EL2 R YYE ThH D IHAL
B RRGYIE ~D KB290 DR ERFET 5728, HLERGSME &L T

Citrobacter rodentium Zffi L, KB290 OG5 UM 126t 9 A HUE G ERIC D W

T AW TR L7,



Figure 1. Suguki

KB290 were 1solated from a Japanese traditional pickle made from a

turnip, Suguki, which is cultivated in the Kyoto area.



F1E AN FIANVREGe~ T Rk T 5 Lactobacillus brevis KB290 D%«
BAiEER BI O EDIERERF
ELE D

AT NI, A7 NP A LA (influenza virus; IFV) G2 AR 2
QUETHY, mEER, OLE O, B EEREET D (4)  ZRHORERITFLE
RmEEE CUXLIZEREL, I ELSGADHD (29, 30), A7V kIR e
LCOIF U EFNE KL D, LinL, IFV IIPURAERAEILCT Ve, BT LbY
IF PRI LD TRy X S 270 (21, 78), LT, A 7L FaF
Bi9-57-0121%, B 2 OAIENDISE a2 ED, IFV ISk DI EA @ TR ENE
T D,

IFV O F 722G L KGE RO 55, -l bR Ch 5, IFV 282 b 04
(RGeS D&, AN BRGIEISE N FEIND, 7205, IFV EYHifA 5 IFN-o 72
ED NV RIA =T xR0, ST Do IFN-A EXIFN LA A 2 —T =1
VISFEAESHL(14, 15), MR F12dH D TFN Z B IRICHES T 528 T, Ml ~0 IFV
DRARLHIIN T IFV O¥EFEAIIHISND (22, 49, 68) . M2 T, NK HIfaLHER, 4F
HER, BHIHIIEZR E OB RIS EAL Il E L, IFV (S U=l 2 AR UPERR
T%(15, 44) . SHIZZNHOBERMILO —EBRAE R LIZT A VAR F &~/ —T il
(R T DZE T, BAREINENFHESND, 77205, ~ =T flilu)’ B LA TE
PR, B MBI E M ~E 5 bl , &R EMAE25 immunoglobulin (Ig)
AR IgG 72D IFV R RRFUAD PEAE S, IFV 272,

KB290 OERUL, EMIIBWT IFN-a FEARATLHETHZL(51), EROYTRIZHBWN

T NK fifa7e Lz oMot EmE e EASE528(26, 52) Nl EIN TS, Eik
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1Y, IFN-a <° NK faiEXr A/V ARG 535 H R0 8B W CE B el 219
ZEND, KB290 (3 IFV EY 25 U CRHIE 2~ 3 rREMED B D, £ TARMIE T,
KB290 Z RSB 7=~ A2 IFV Z eS8 52 21280, KB290 28 IFV (25 L TR

RNRZ R I RREL T,

%28 MR

2-1. fEHEN

A B A e 6] C S i L7 FERE RS T D AgResearch (28T IFV R YL ABR D FE
M RN E Tho 72, BALBle v ADAAZE ML L CRIRLT-, BRI
X, 7-8 D AAD BALB/c 7 A (AgResearch Ruakura Small Animal Facility,
Palmerston North, New Zealand) Z i\, il B HAR 1%, EEEE (Prolab®
RMH 1800; LabDiet, Richmond, IN, USA)) L7k%& H HIERTH- 2, 12 KO BAKE
FAT, R 21°C, R 50.1+1.4% DERER CTHIHE LT, 7B ARk X AgResearch
Ltd., Hopkirk Research Institute (Palmerston North, New Zealand) {2 C5/iti
L, ZOFtHEIE Agresearch Grasslands Animal Ethics Committee (Palmerston

North, New Zealand) THEREZZIT7-,

2-2. BREUE}

ARBRRUEIE LT, KB290 % 1x101 cfulg & 32580 %E T 7 (= h bk
Ak, =) B W, e, 7T EARELTKB290 28 FWERE T 7 (HigE
PR, KB 2 Wz, 2O NI~ T A~O G BRI Wik & A
£ 17K (phosphate buffered saline; PBS) (ZRREL 7=,

6



2-3. JEYH IFV o H

YO IFV 121X, A/PR/8/34 (HINDR! -~ AE{LAE (University of Otago,
Dunedin, New Zealand) Zfi FH L7z, 10 H#EsDORALFRIND JRIEREZ IFV Z8fE L T
3 HIHEEZRL, IFV ZHiS W7, JRIEPEE AL, Ahy 2L T—80°CICTHREL
7o Abv 7D 50%HH k5T 2 Y & (median tissue culture infectious dose; TCIDso)
X, A X RANE B2 Sk Madin-Darby Canine Kidney (MDCK) #iidz v 727k
M EREEEE (Hemagglutination, HA) #ER (18) IZKVHIE L=, T70bb, —MuiE&EL-
MDCK #iflaiz IFV @S t, 3 H%IZ HA Bz S L7, 205, TCIDso
1% 10 675 /mL THY, REEE 14 HEETO~TU R 50%E5E & (50% mouse lethal

dose, MLDs5o) i% 2 x TCIDs0 CéHo77,

2-4. IFV & YL I 5k

R AV 2 — V% Fig. 2 (TR LTz, 60 [LDO~T A% 5 )L/ — 2T 12 77— Cfi
B LT, v REIRYRE, HIREE, KB290 ¢ 5-8E 0D 3 BRI /0T (4 7 —V8E) , FRIs
BEB IO IBEICIZE ST 7 %, KB290 #5123 KB290 & A K%
>%, 10 mg/100 pL T PBS [Z&EL7-H D% 14 HE (Day — 14~ —1) MERRELZC
SRR O #% 5 L7- (KB290 # 5-£0> KB290 2 Ht & : 1x109 cfu/~7A/H), 15 H A
(Day 0) 12, FEEYBEA R OEIE BICHREEL 7%, *FIREES L O KB290 # 5-#E12137
HU1F 77 (0.1 mg/g body weight) ZJEFEN & 5-L, PBS THMRL7- IFV ik
Z R I TR B 5- L7 (2 X MLD50/20 pL/~7A), &Y% 3 1% (Day 3) IZ4#f 10
PE3* 2% COg HAIZTLEIES Y, KB IO 72, MiknHideE.O (1,200
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X g, 15 Z3) IC T2 o tL, —20°CIC TR LT, il —80° CIZTTRRIFLTZ, 4%
STARE 10 IBO~ T AR, YL A (Day 0) 7 0HiEGs 7 H1% (Day 7) £ T H K HEZH
EL, RIFHC 2T BRI IVERIREEA2T (general health score; GHS) #H HL7=,
GHS 1ZLL F OIS b BEgicAa T (kL7 (48),

5= fathe (BRAERZRL, BEHEEL, BB R, JEPHOBREEIZHRA 7R T)

4= B (BRDTMITHNLD)

3= HE (EBRPREISELO, BIENRIET)

2= EHE (BEDEETD, HED)

1= FEHFICHEE G ROSLR)

e 7 B (Day 7)IC~ 7 A% COx H A TLEIESH, Mk LUz ERE L
2o MR BIRIMTEZ 53 BEL —20°CIZ TRRAF L 720 RN JHE e (55 P D I E |2 ik L7z
(2-8, 3-5 DIHEBM), Tz, UIBIC THE NS ELREONIEIC I =a— LA AL, A
LCHEEL, WIZH=2—Z VP28 LT 1 mL @ PBS Z5%/8 1ZEAL, 3 1A
FEEE PBS L AT 5221240, &8 Sifaieidik (bronchoalveolar lavage
fluid; BALF) Z£R L 72, BALF (33057 BfE (150 x g, 15 43 [A]) #IC B 2RI L, —

80CIZ TR LT,

2-5. itilzHk17% IFV IfiliORIE

—80CIZCIRE LIz flfiE =+, 2.0 mM »Z /L #> (Invitrogen, California,
USA), 100 U/mL @<=V  (Invitrogen), 3L 100 pg/mL DA T h~ AT
(Invitrogen) Z UL 7= 4 /L~y adf 28 A — 7 Vi (Invitrogen) Z N2 TREY A

AL, 10% (w/v) D ik SR iR 2 VERL LU 7=, Z ORI D510 (7,000 X g, 20 4y fE])

8



(XD EWEEEIL, EiET O IFV Jiffizz, MDCK #ifldz v vz HA SR ICEOEIEL

7’—’
—o

2-6. {35152 IFN-a EOM|E

Mg @ IFN-a &%, Mouse IFN-alpha Platinum ELISA (eBioscience, Bender
MedSystems Gmbh, Vienna, Austria) # >, IO 7 abha— VI HIE LT,
728, WEDIT 4 EA R Uiy 2 HL, £ 24 duplicate THIE LT, & HBRSR

1% 7.48 pg/mL TH-7-,

2-7. BALF F1ZFI1T5 IFV Fr i) IgA £0ORIE

BALF HZ3175 IFV R IgA &L ELISA JEIZTHIELTZ, 372 b, 2-3 DIH
\ZCHRRLL 72 IFV B3 FE ARl DB I KRS RIL 72 A/PR/8/34 VANV AHUR %,
0.05 M D jklig/K#E >~ 7— (pH 9.6, Sigma, St. Louis, MO, USA) (Z 5 ng/mL
DR TIAfEL, 96 well 7'L—RZ 50 nL/well 721z 4°CT—BrlkE L7z, 0.5
(v/v) Tween20 5 ¢p PBS T/ —haBEHL, 1% (vIV)DAMIET V7, 0.5%
(vIv)® Tween 20 %51 PBS % 100 pnL/well Mz, =R T 60 7y RIE L=, O
0.5 (v/v)Tween20 %5 1p PBS T/ —h &L, BALF % 50 nL/well Iz, =il T
60 7 HE L=, £ D%, [FERIC7 L —Ra P L, 5000 51247 R L 72 Goat-anti-
Mouse-IgA-HRP (Bethyl, Montgomery, TX, USA) % 50 nL/well i1x, =& C 60
OrE LTz, S5IT, 7L — My, 0.16 M 07 iR /Ny 77— (pH 5.0,
Sigma) IZ 0.5 mg/mL DO TIRMELT- o-7 ==L 73 (Sigma) % 50 uL/well
INZ 7z, ;e t%1Z, 1 M @ HeSO04 % 50 pl/well MMz 52 CRIGEE IESH, 7L —h

9



)—4#— (VERSAmax; Molecular Devices, Sunnyvale, CA, USA) 2T 490 nm X
U B R 650 nm OWEFEEZHE LT, 7235, *F BRI R I3 IERF A eI RE R 5
D37 7T REPIETHIHOLO T, st R TRLoNREEE H B9 & T

SIS ID 5IKTET, R RO Z RN T D7D IV,

2-8. [ 0D 0 e 455 Vi PR )

40 pm /L AR —F— (Product Number 431750, Corning, NY, USA) |Z &%
O, NFITHIBIL721%, 10% D7 T BEFIMIE (Invitrogen) %7 £0 RPMI 1640 £t
IR IRINOT A NH—% i3 2 TSRS IR 2157, ZOREIKRE 120 X g T5 5y
WE D L721%, IR (17 mM Tris—HCl, 140 mM NH4CD) Z iz BFL, =R T/ 3
B ST DL CHRIMERZ SRS o, FREE 120 X g T 5 /rffliE.LL7c1%, 20%
WIv) PAF VANV ERF VR (Sigma) & e T hE VL T (Invitrogen) (2 JIE5HH a2 6 )
L, —80CIZTHRAF LT, MRS FTENENY, BERICIEW, Al E =7 =72 —Hifa,
YAC-1 i (=AY il k) AR L Uiz, ButE7 v (51Cr) ik AL TR
ELT-(111), ZOF I, BuRiiat, HoUw 51Cr THERL 7= YAC-1 e ks
=L, Mla 55 L7z YAC-1 Mifln 0B 6 (=MIafFiENE) 4, LR EoRE L
THHICEE LTz 51Cr &2 E T 2L TR T2 H1ETh D, FilzIE, 2T YAC-15
R AME E SN A TS IR MEDS 100%E720, Wi YAC-1 filab B Es e
MOTG AT 0% &7 5, 7B ARRERCTIE, RO =7 74 —HildlZ—7 v M

fald L 20:1 7213 40:1 £LTZ,
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T R COEAME + AR TR U, BEPITR R LL T OER P TFEAEL 1235

2L, ZOREEZERWEE + R R U, REZCEITIIBES 2R
TT V&AW THELL, false discovery rate (FDR) ¥k CH EMEAFIELZ T PlE
ZHEH LT (6), GHS 1% Kruskal-Wallis test % AV THRATL 7=, (3% H1 > IFN-a &,
BALF H1 @ IFV $p ) IgA &, MO FIE ML —Johd @& o i matra T
fEMT LT, PEZY 0.05 RIfORHIH G FRNCH BEZDHLEHIWT LT, 72k, IREZME
BOMMISE A LI IR A RET V0T, BITEEOY 7 AT LT I L
TE SRR T — 26 U Tl JHS VDRI T 1E Th %, t IRE T T 72 8 L7
0, EE AR R, 7 — 2L TG CERWER O (Z EHR) 25 &
L7z B¢, BOE (BEHR, R TIE KB290 O AZ4ET) 25l 52828

TXDENT 15 THD (28),

%3 H MR

3-1. IFV &4z DR E IS IO GHS D21k

IFV 4% DR EZA b (A) BLTO GHS (B) % Fig. 3 (Z/RULT, FREGLRE (Normal
TE) CIXBE AR EOZITRRD Do T-DITH L, TRV 2GSt 75 R
(Control #f) 3811 KB290 #% 5.1 Tl, IFV J&Ys1% | BAE /2R D 033 bz,
Lo L7eAss, KB290 £ 5-BECIEkt IREE S H -, B 8 A 4 LABE CIRE A 33
WAREA R LTz, GHS IZDWTHERRIS, 3 LU KB290 #¢ 5-H£ Tl IFV G
TR 2 \TIREE R U, UL, ZOfEIE, YL 4 A% LIEIZRWT, SRR~

KB290 # 5-8ED 3 Bl MEZ R LT,
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3-2. Hilitik > IFV Jifh
FERYLEE CIT T R TO~T A TR O IFV Al s IR R L T2~ 72, — 7,

e 3 AR DR RS LU KB290 & G- HEO A EILZ €4, 10480+0.62

2

TCIDso/mL, 10465057 TCIDso/mL T&HY, MHEDEIIA EEITBD bR ->T,

3-3. Mg+ D IFN-a &

IFV &4 3 AL 7 B OImiE T  IFN-a % Fig. 4 \RLZ, 3 BT, 3
JEYLHE RS LUK RIE D T X TOS T AT R LA T Th o720k L, KB290 #5-
FEZBW I TR TOYTATHRIESN, 7 A% T, JEEIRCRBV L 8 Ak
AR R TOSTATHRERA THY, xRV T 10 B 3 I~ A TH
STz, —77, KB290 & G- Tld 3 AR LA T X TOUATHR NI L, £DO YA H

xRS L U TR RIS ED 2T,

3-4. BALF 1@ IFV ¥ A IgA &
IFV &Y 7 A1 BALF o IFV %7521 IgA &% Fig. 5 (TRL7Z, KB290 #% 5
#£ BALF 1 IFV $55H) IgA BT REFL LN THEISE o1z, FRREGEE T,

FTRTOTTATRHRFLL T EoT,

3-5. JELHE A oD A4S F s M

IFV &Y 3 HE BN T BRIZB TS, =7 =77 —Hild: 4 —7 v Ml =20:1 ©
M T CoROMAEEIG S Fig. 6 (ORLTZ, WTTORIE BIZBWTh, JE
LTI U B O KB290 & 5 HETAH EICES, SHIZ, KB290 & 5RO E

12



X, SFRREECK LA BEICE D oT, T, =7 72—/ 2 —4 Ml = 40:1 O 5tk
TTHEEEZ, WITHOHRIE HIZBWTHX RS IR L KB290 #5-FF O E B
EEZ U (3 A%l HBRE 7.8 £ 0.15% vs KB290 # 58 13.3 +0.25% , 7 A%

KEHEFE 8.4 £ 0.17% vs KB290 £ 5-#f 16.3 £ 0.32%, W14 p<0.05),

Bati BE

AT TR, TFV BRI KB290 % 14 HR#E OG- L7okE R, TFV &G 3 HZ L
e CIRERD A3, 4 A% LIS T GHS O T 23, sfffEE i U TR B icifils iz, &
HIAD ORREEL, IFV Y IDTEROBEE L DOIRIRELZ S T\W5 (64) . £72, GHS
DINTEFBIERICIVEFREEZ 27 L LIz O, EHEEOFREEL THREZ<HESH
TW5 (61, 95, 106), LI=h3> TARIFZEG, TFV EYLHTIC KB290 28T 5281280
A TN WIER AR CEHZENP LN E/2 5T,

IFN-a ZZCHET 5 1 RA 2 —T =3, EFRAERNTIREEAL EASNT,
T A VA B IEYL7 E OSMAIFIRRIZZVEEAE S D (8) . FEBRICARBR T, IFV 2/
S TCORWIEBGERE TN T O~ T A28 W T IFN-a RS oT-, 512,
IFV Z G ST REEIZ DWW TH G 3 H % TlE IFN-a 23 i S » 7= DTkt
L, KB290 % G TIE T X TOT AT W TR SN, AT 7 HEIZBWTIE, %
FREEIC RV TIT 10 PEHf 3 ITEO T A TO A RSN 7ZDIZ) L, KB290 % 5-HETix 7
RTOYATHESI, ZOFHEIT L L O BICm»-oT, REOR S
IZEoTIFV &Y% D IFN-a FEADN TTHET DI LTI ETHHRE SN T8 (59,
99), ZNHDOHEITT T, IFV SR IR I B2kt L Tue, —77, AT
13, REIRE DG OEICID IFV BB DO~ T ACSDIIH A=V 5 A HT L2 T 5

13



723, TRV J@&Yetk 13 KB290 4 5211707, ZUch b, ik 3 A BLIO
7 H#1Z KB290 #& G-HEIC B W T IFN-a FEADITTEDR RO bz, L7223->T, KB290
Z IRV LN R THRLZEITED, TFV &I LD TFN-a FEEANTIE0GEEEI N
HZE, SOHIZEDRRITERAIF LU biflkie T o2 LavRmes iz, [ R4 —T =
a0, IFV G VE A RN O A 0 AE R4 452 12z (68, 91), Y
WA DPURPE A BOSOMIIRAS EE 2R T 52 &M SV T4 (7, 55), L7ch -
T, RRBRCIL, Y 7 BICEWT BALF o> IFV FRRM) TgA &3, &Y 3 HiE R
FONT ABICB O TR O MRS BT IEAS, *IIREEE L KB290 £ 55 Tt
RUIZDS, 2ol IFN-a OFEATTHEZ N L GRESNIZb O ThH A ATREM 13 H 5, TFV
FREA IgA X, IFV &GN IFV TR AR A L T L R E 28 O BB
BeFNZ LI TND (18, 19, 43), Fiz, NK AIEIET AV ARG 0O B IR0 IZ S B3
WCHBEREEZRTZL TS (44), BLELY, TFV YA KB290 B RS E 5241
FOIFV B2 L 5 IFN-a OFEANTLHEL, 21Uk, TFV Fr 21 TgA FEAESS NK A
Nl Z LA IS EVEPE OISR ASFHE I, 5 RAIZZNOD IFV GRS I DR E R <
GHS B Lz L7cbDEE 2 bib,

—J7, RRBRCIE, Y 3 B ICRT MR o IFV i3kt FREEE KB290 £
HREEOMICEITRO ORI o7z, IFV Gt RS GL L T2 1% DI O D AV 2 T )il 2 3
H#IZE— 22 R ZDR%RBREL TWOLKEDHRE DR HHZEND (59), AR TILIFV /)
MY 3 H&ICEHML 7z, — 5 C, FLERE BB LD MR+ O IFV IR KRS E A
1%, ERAIER OB ERICZ A7 TROHIVTODEER D AFAET 2 (34, 39, 48),
ARFRERCIL IFV Y% 0 GHS 1, YL 4 A% LIBRICIW TR REEE KB290 £ 5L

DORNZEDRRBO LN END, Y 3 B % To IFV Jli0aHEiiE KB290 O1EH % fif
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BT DT RIBE -l gerEn®HY, GHS SGEER RO LN TE G ThuE, xtif
FEL KB290 &= 5-BEL DT IFV JMliZ 20355

RO b LRV, KB290 @ IFV (2
XD ROEREMEZ mD D 17T, B

HIZB1T2 IFV HMhEHlh 34 #
D

:%LE\

'El

FIARRERTIL, [FV ELTHINL BN —FEHOT A VAR FHIEL TR &
HALEL L CHEIF DD, IFV 12k 5 KB290 OHURYAEH O M2 L0 sRE 72t 0
FT57-D121%, H3N2 Sl 72 B D7 A )L ARRIZ 535 KB290 OHURYE R O,
RKdbiLD,

L EDORER LD, KB290 (I 7V PRERFEFEM 2 FF2 28, SHITARIEM
IFN-a EEETUHERC TFV KFEEHY TgA pEATTIE, Ma

EVEVE ERAERZRE, KB290 (2X
Dk & I e RIS VE R 23ES 5- L QLB ZER RIS LT

= S%IL, YR o TFV 1o
LS, F/2T ANV ATID TRV (233 58 O MEE e E NSNS
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Bodyweight and general health score

| were monitored daily.
| 1

Day -14 -13 -12 -11 -10 9 -8 -7 -6 -5 -4 -3 -2 -

Administration of KB290 or PBS only ‘ ﬁ ﬁ

Infection *Serum IFN-a *Serum IFN-a
with IFV *IFV titres in lungs = IFV-specific IgA in BALF
*cytotoxic activity =cytotoxic activity

Figure 2. Schedule for animal experiments. Mice were assigned to three groups, Normal, Control, and KB290. Mice
in the Normal and Control groups were orally administered potato starch daily from day —14 to day —1, while mice
in the KB290 group were orally administered KB290 daily at the same period (solid lines). Control and KB290
group mice were intranasally infected with IFV on day 0, while mice in the Normal groups were not infected. Ten
mice in each group were evaluated for IFN-a level in serum, IFV titres in the lungs, and cell-mediated cytotoxic
activity of splenocytes on day 3. The remaining 10 mice in each group were weighed daily and their general health
status was scored from Day 0 to 7. Levels of IFN-a in serum, cell-mediated cytotoxic activity of splenocytes, and

IFV-specific IgA in BALF were evaluated on Day 7 in those mice.
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Figure 3. Body weight (A) and general health score (B) of mice in the
Normal (O, n = 10), Control (O, n = 10), and KB290 (A, n = 10) groups. The
comparative body weight loss between mice in the KB290 group and the
Control group was analysed using a mixed effects model, and P-values for
pairwise comparison were adjusted by ‘FDR’ method (* P< 0.05, **P < 0.01).
The comparative general health scores between mice in the KB290 group
and the Control group were analysed using the Kruskal-Wallis test (* P<
0.05).
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Figure 4. Levels of IFN-a in sera collected on both days 3 and 7 from mice

in Normal, Control, and KB290 groups (n = 10 in each group on days 3 and
7). Data were analysed using one-way ANOVA (* P< 0.05).
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Figure 5. IFV-specific IgA levels in BALF collected from mice in Normal,
Control, and KB290 groups (n = 10 in each group) on day 7 after IFV
infection. ODu4go readings were logio transformed and analysed using one-
way ANOVA (* P< 0.05).
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Figure 6. The cell-mediated cytotoxic activity of splenocytes using

51Cr release assay. Splenocytes were collected from mice on days 3 and 7
after IFV infection (mice in the Normal group were not challenged with
IFV). The splenic NK cell cytotoxicity was assayed at effector (splenocytes) :
target (51Cr-labelled YAC-1) cell ratios as 20:1. Means of the specific lysis
were pairwise compared using one-way ANOVA. Means that do not share a

letter are significantly different (P < 0.05).
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B2E NFEEICBIIDA TNV FRERIINTD Lactobacillus brevis KB290 %
OB~ ERVATRHBIRABR TOFHME ~
ELE D

5 1 F T, KB290 231 7 v WIER OREFIEN AR5 > 28, SHITAREMICIE
IFN-a PEATUHESC IFV Fritny IgA pEAETUE, MG ETEM: ER/EMZRE, KB290 12X
D2 I B IRIGVEF S 5L QWA ZED I RIB ST, £ CAFETIY, BiaBaic T
OBV KB290 DAL 7 v I DB E R S MI B W T IS N )
ERGET D BRELT,

IHNETIS, L E OB TN REEC &N, %R E OFERSHER AR T 52850,
W ZR S GIE 33 X OWVH AL TR YIE O Fe B IR 2 A S H 5 2 8 Ae E M ST (60,
69), LU0, A2 7NV FIZEL T, TOMREBRITRT DM DR Fa i,
LB EAE RN, 2L, A7V P ORBRITH T RE27 512132
BOWF R BRE N LT D 0, AL TN FICRB LS ADICER OB
BN D T LR ENRIRTELE BN, RER, MHREERGYE IS 27 AT 47 A
DTN DOV TEER L7 T, PRSI GLIE OFE SR OFEFN 0 e B [ O FLHE ITRT L
TTRAAFT AV AIF N THLLOD, MEROERBUIZZ R DD LT R 2, Ll
17 T%(105),

—MEEINZ, B ARG OBEREMEIC DWW T MR BRI T2 7 1kE LTS, BAE2 b —

BT T AR R EEGRER DS O DD, AR LS TELBERREZ N TI U Z A
PERE BT DITET, WT OB R E DR AR o To R E MR O Z 8%
BEFDZEN B THD, - —HERT TR RIS, R E 2B DR (B

BREE) &, BRSOAMBUR & TR B L IX B TN T T R E 248 i 28 (7T 'R
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B 2R EL, MHEE BLOWRE O, EORIZEDTHENTOD0E LTI
Ba £ T 2715 THY, 7 TERMREBI TELTOR RO EBNMEL RO LN TED
VO NRD D, — I TARBRIRT P AL, 7T BRORGHROTZ MED R[22 8
B2 R BY, B GIRO RIS D AR DD, ET2, ZIRNENT T
REBEIT 20BN HLHT20, W RE IO AR DBIND, T TARBRTIE, A7V
TP OREBRITKT D KB290 O#R2 LOFHEICFHE T 5720, BIEALEI 21T
T, SHICT T ERBETIT R IHE IR A S IR E LT, IR L IE BRI TREM R %

EhiL, KB290 DAL 7 )L Pkt DB5EEIZ DWW TRET LT,

52 #i BFREXSE, MEHRL U
2-1. RERT A
R T A ANTFEIEAE AL IEE A TRE M AR E U7, 3BT 2 Wi TI Ty,
AL 2018 42 10 A 21 H~12 A 13 B, % 1:HFIX 2014 41 A 14 H~3 A
7 HEUTz, ARBRORERGIEIL, 2013 42 9 H 12 HIZZATE S 2013-R04 LLTHA

ARSI e MR AR AR OAKREG,

2-2. PBRE
BRI, T ARSI TR - IRFES AL TV D FLER B BB F Ve, BOR
AR, /NS EAR R B TS CTRERE LT, FREi OB & 3R 12
A 92 ETHE PO M CRIFLIZ, BRSO EZLL FIRT,
SRR 0 AT B, HELE, REECEE ICACATX R, T4 L8,
RGRTFR, KX, ZER(~IF), HE
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<BAERL Sy KB290 6.0x109 cfu/A<bL b (BlyEHeE)
CRFASY (1 AMY) =X — (35 keal), 72AE<LE (0.6 g), IEE (0~0.3 g),
W (7.6 @), BWliME(0~0.5 g), 7RI A (8 mg), T =i (1.0 g),

J (14 mg), V725 (65 mg), UV (14 mg)

2-3. WFIEx g

WA RIRZEIEIR TN O/NFAL 25 BDOD, B FRONREEG (FE) oS
IMOFF A 24572 15 M aB L LTz, 15 Bz il ABUZRI 72N I 2 DDRED
Y, —HERRPERAR, b — e IR L L., 2o e R E R LMk
FEFIL, FHEICCRBROME BLONELRPL, RS MEAZE T2 R EOMRE
B, AT+ —LRarb o MeEmIZIVG, & DA 7+ —LRNa MR
5L, L TOO~GDFRIANEEIEL Y LW IR E A e 8 L L TRELT,
O EICHEDOTIFIED DD, FIFBAERIRT ORI HY, RSN ED S

SHWrE T i E

@ WBRICEEL CT U AR —FIEORNN D T & (Hic ke, 3L, Vo)
@ HLE OUIBRAE LD T A= -2 Do 5 L # (h FEYIEREFRS)
@ BT LFEIEC, WTARKSHEONEBNE D N E

® T, FER AL RIS AN Y L7

2-4. AERAFr Y 2—)L
RERAr Y 2 — V% Fig. TA ITRUTz, AR (Group A) 38 LU L
(Group B) OWFZExt 53 (LLF, ZNE 0, BPEEHRE, &R PFEOHBEET5)1E, 2=nZ
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A, BRI EI R R OB R (5 HAR) IS, BEREMNEZ 1A, 1 HOYBEZD
PR LT, 7238, WFERIRE D/ NVEETHHZ LB EL, SABIM TH->Th,
RHAEO A28 TR RS2 LT LOHHA LS TO RV B2 Hallc a7, 72, K

FHEATE LS O & bl DEK B AR L7272,

2-5. 7 —X D%
2-5-1. PRiH EIMIERIRE ~DT L r—h
- HARIAE TIRFS, & I 1 OB & S OB, (72 PO T LD
AEEBIOBER A, EANCA 7N FEZWSI0 G0, ERINES 72 137H
(W& RYYE LR W ST E, IRHEE D LR OB T oifgixt g (]
), HEFORALKL, 2B, MR RE DT TN —ZF5720, Fin

ORI, FE, IKERED, EANORFEIZO7RNHIE B IZINE L2 o7z,

2-5-2. A~ DA
BFIRS 22 DA O WL 20, BRI BT T BT B R B R 0, 45 38
I B AA 7V FRREB AW, FHIRE THRIGHEE~DTA

ARFELTZ,

2-6. HLatMEAT

i Rl 39T 2 EZ O TEEITL, f#848T1213 EZR Y7 =7 (Version 1.35) &
Nz, PAEZS 0.05 K OFRFIZHEFHFHINCE BZENHL LW LT, 7238 EZR LI,
FRHENTY 7 N =7 ThDH R %, AVV T e AJ) T 52872 TE580 HIREFR K
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FACXVBAREINTZY 7N THD (46)

%3 H R

3-1. BB B L ORI X R DR E

EAT TR E DB E DT NAE Fig. 8 IRz, 15 OB IMK O R #1Z45C 3356
4 Thole, BIREITRBRIG N AKELUIR R, REE DDA T+ —LRa kR
BHNRD -T2 421 O R E B IO ELEICE BT 9 4 DR EABRIN TR,
I HEPZRAIT TR G381 2926 £ TdoroTz, MHERZRE DI D, LT OF N TUTY TTE
% 1783 2 DY E AT R L LT,

R BR A L 5 B AEK A L7z Rl

- FEBKH IR AR B A X Lo o LB

- BETCOT o —MNEBIZEIE

FENTSRIRE DY, ATPEAHRFICRE S 37285 1% 694 4, 4 PR BHICRE Y 37204
1% 1089 4 Th o7z, Tz, RITHRENDIRINS I 1143 4 D95, 301 4137
r—NMIFLARNDN S ST THY, 842 A4 ITHEBEVICHEBRE MEAE IR L7202 >7-FH T

o7,

3-2. WiRBEANDA L 7V B WRATEE

WA SLRYYE B2 & —IC XV ARSh TV, REREIM IR DA RN OE
BHTZODA LT NP HIES (100) & Fig. 7B 1ZRLTZ, 2013~2014 FE4 DA~
NVECPRITOE =213 2014 4 1 A THNE 2 2T TTHY, AirEHIRIA %S+
% 2018 B WTUIAL TN FOFATOFE LI TR~ 7=,

25



3-3. RNTXIRE BT DA 7N g

AT E 2132 BRI IV T, KB290 R FFERR L O T 7 =
TEASEA L7 (Table 1), AEHMICI W T 7 b e s i1, 8
BECIZ 04, FFEBEFETIX 2 4 DA THY, 2 FERICHEH AR 213380 biveh o
2o 3-2 ICREH DY, FEARRIZIWTIL, APEHIRIEA 7 L= P OWATRITHY,
AR B LB RO R AT 2R E CThHEEx DI, —Ji, /27
TUYRRATUI R EHIRNIC B W T, BB A L 7L PR 15.7%, FHHE
IUEETIE 23.9% CTHY, FBIEEO R BENIFHERIEE L T B IR 2 R LT
(Table 1, p<0.001),

B, FRE T 7N P OFATOREIZEZNE)N ST ZEZ MDD 5T, R
[ZBIMLTZ 15 BICHTE T 5 28 (RRBRIZS L T RW R ED &) IZB1T 5%
M DOA LT NP REBERE R U A5 R, BT EE (Group A) 12311 T 19.8%
(325/1645 44), #F- A (Group B) 128V T 17.9% (306/1711 44) THY, FEMIZ
e PR BAITROLIRD 7o (FRXHER=E = 1.105, 95% (5 X H = 0.960
—1.272, p=0.165),

AT, FEREELIEHEREEL OB TR ONIA L T IV P REBROENA T )L
P OTHEEREOA MITEE 3250 O TIIRWZ 2 fEND LT, TRhiEfE=Z T
ERBFEOFLTREAIL, TNEIUCBWCTEBEEEIEE R O CREB A L
7= (Table 1), Z DR, FHHBEMEZZ I -HICBWTL, BEARIIREMICH R #0072
ZITRO ORI T, — HARBEREE TRV TE, KB290 BIRFEOA 7 /LY i
BRI 16.3%, FBIHETIE 28.7% THY, BIHEICIS T DB RO LB
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Bz (Table 1, p< 0.001),

3-4. FRHTRIBRE T RT DR R B L OVH IE R MR

PR R R 23U DRI ] 6 KOMR -1 ] 0 U 5 L OVH I R P B =8 % Table 2
(RUTZ, RIS RO T, BIREEO BUSRR SR IHR I IS A R IS E e
ARLTZ, BRI TR, MO B R R ORISR FRYeEI TR HIveh-

2o BMHROREERIT M I LB I LA, BERICZITRRO bR -T2,

3-5. HEHR

AR, B E EEMIZHIL T, 1 A OERED DI, © 1 4 OHERE )5
FIERDFEALDOH LR FELNTZ, LIL, EHE607—At, EROIERNGLERIF
FEHE TR~ Th o7 Zen s, MBRBEEEMIIARRICB O THEEFHSIE

U o TSI LT~

EAM BE

AR TIE, 2013 45 10~12 HBL U 2014 4 1~3 HD 2 HIMCIWATREMRERZ1T
ST, APEHIBIZ A 72 FREE A ETATE T, SBRE M THD KB290 D& R4
I CE2RD oT, Lo T, AV TNV DO IR AICEFHIMEOH 55 BCRERIC
XD RE AT 55 A 21T, MBI O@RENEE THLHEEZ LI,

AT RAT U I3 T, KB290 ZAkfi i CIE L7 RED (7 L
T PRI IR L L CR B E) o T, ZORERIT, A2 7 LT ORI T
HIRTZ KB290 Z kGt AN IE R D2 EMNA L 7 N PRV A KB C& 5 Al fEfE &
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RIELTWD, —J7, ABRBRICSINUT NI BT DR IREDA 7 o PR
1%, B (Group A) &1 AR (Group B) EORNCZEIT e o7z, ZOTENE, Hi
AR R E DR T, %M OA L 7V P OFAT O ITIT N D -
TeZEZRELTHY, ERETRBIVCR RS KB290 IUTER 32284 3R 560
ThD,

EOICARBRCIL, TRIEEMAZ - IREIVLZII -z W E 2BV ¢, KB290 18
UL IEE I O O FRBE O ZENTZ RO DT, L2235 C, KB290 EHZL5
AL TN TP RERYAT OIRBWERNZE, TRIERAST TORWID BB R DE ot
MZIBWTIVBEEIZGROONL AREMED D,

HBELIILDET LT uNAT T4V AE RO RLEL T, A TN TR DR
BERMA @D DL (T Va2 MO B ST (110)  LONLRBBAIFSE T,
TRABERE A Z 2 LT B W CIEIFE R LB L CIEZITRO 6T, KB290 1L
(R DT HEEFREO N ROMERIE TR DN Tz, A 7NV O TR 12
HETIZZZTDIEN R THDIZ0, ARERDOHERE 4B 23T PR IZ KB290
AR T2 LIRS, FRICHE B9V Tk KB290 G T ifis =
BLIZENZNEE X HND, LIchio T, RRBRORFHIT V2 MR AR 512
LY TR -7 eB 2 bN5, AT, ZTOMOJRKEL T, KalBr Tl TEH# N+
TN RAFAE LI ZEN T DD, RRBRO% LB TL, FHEREEDS, T
Bt a s F I RE DA 7N P ORBRENDZ T2 - REORBRIVLARIC
A2~ U7z (FEXHERR R 0.686, 95%(5 fHIX [#]:0.524—0.898, p< 0.01), F7=, 2010
FEEEND 2015 FFEED 6 2 —RUNZBNT, NEAER 5,000 NEXRIRICA T VT

IR DA h =R AR L 7ZFFE (70) T, ARRD 6 2 —A OYEMEIE 17.3% (A
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38%, FIEK—6%) LM ESINTWDDITHIL, ARBRICBITD TBHEFEOA IR ((1—H4
SHEBER) X 100) 1X 31% THY, BEHR L CHOAHE R molz, LT2R-oT, &K
RHERTIT PN A 7V PRREBEROKBIC I E 5L, £D7-H, KB290 |Z

LD PRI~ DZNRDBO N2 ST AR DR DD, EER, /NI RIT oA 7L

\

TP TR OS2 RE, FRRASR AR R FERLOBIITADHBERSHL2E, /N
FANZBI DA TN T TR N R ThHZ L2 R T S D EEAFAE
%(47,101),

T NRAET 4T AU L DAL T VY REBROKRERICRE T8I LT,
Namba 5 (73) 23, €7 4 AAHE DO —FiTdh% Bifidobacterium longum BB536 O HIZ
FOEEE DAL TN FREBEDME T LIEHREL TS, L, ZOWFFETIINFE
KFRFED 27 4 LIEFNDIR0N, ETe, 638 44 D/NRASIGITUTZAFSEIZ IV T, F
W O—FETdHD Lactobacillus casei DN-114 001 OFE U L0 M g RGYIE T4 L2
JEYIE D FEFREMNMEI L2 LA SN CTODR, A2 7L ISR E LT T B SRRl
SNTUVWRUN69) , —T7, T AF T4 7 AUSD R IC BV TE, EEOBE®RICE
WTA L TN T PRBRAOR R RENTND, BIRIX, 334 44 D/NFAEZRIGIZL
TAFFECIRE Z3 D OB A BA 7V FORBREEHS 22020, 197 4
DFENE X RIZUT e Tl A A T X OB RNA 7 V2 F LB Sn =& 0E &
AR L 722 L7 E NS TND (65, 102) , ZHHDRFFEEIRL LA HE T, AAFSE
(ZRT DI TR RE DI AL 7V P RREBRICH TR RA R T 2D+ 0728
BEZDND, LDLIRRD, ZBAL T VT I T 22 RAE TG LT 2 DORFFEIT
THNHEER L —HERT 7 2R REEBR THY, AFEOREBRT A1 ThoIEE

FakBR L LI L TR E D EWH O THD, EMZEITS KB290 fEE DAL 7 /L
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EIRBIE AR HIC1E, ARBRELVORE O RBRT YA COFMIASLHE TH

0, 4%

=111
28

B THD,

AWFFETIX, A TN P USNDEGEL L TR B L OB IBRIERIT ST
KB290 D%h e FHINFEM L 7=, LosL, W iuIxiLTh KB290 O%h R fEmd 32
ZLIFTER T, KB290 MG FEMEZ LR SEHTEAVRIN TN, [FERIZ,
AR ETEME EFAEH DN RSN TV DILEEE Ch D Lactobacillus delbrueckii ssp.
bulgaricus OLL1073R-1 & Tea— 7 )V MEENS AR DY AV ZARIRSEHZ ENHIES
ALTN5(60), LTI23->T, KB290 & ASBIZA L CTBigh e~ 2R RS-t o
D, R TIIHER TERD o7, ZTORKEL T, JESBO AT OFEEE DS HER] T > T
Wz, U2 OV TOIRBRIZAT A RWNE DMFAEL TS, JRUR D2 W AL HEDN A 0 5 /e -
TV, REDAEEMENE 255, KB290 ORI 3§ 5% A Hlr4-57-di2ix, =

NOZ MR  RE LTS B ETH D,

LLEXD, A7 02 BHATHIC KB290 Zfkfen I BT 5281%, MNEoA 71
CYREBYAY AR TE LI LD RSz, ARBRO E572 1000 N &2 D58 5
IZBWTT AT T 4T ADA L T NV P REBYAZRBERH 2R LT &S 1 I8 T T
%, LL720, KB290 D) RE SVIAREI R I 72O T RS L —HEMRT 78R

xR LEEGERBR 72 8 D, TR O EWERERT VAL TORMEIN MLBETHY, 5% DOFRE T

Tup
28

oYl

30



(A) First period Second period
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Figure 7. Clinical trial schedule (A) and number of people diagnosed with
influenza in Tochigi prefecture (B). For subjects in Group A, test drink
containing KB290 was provided 5 d per week for 2 months in the first
period (consumption period; solid arrow) and no treatment in the second
period (non-consumption period; dotted arrow), while those in Group B were
defined vice versa (A). Data of number of people diagnosed with influenza
in Tochigi prefecture were derived from the Tochigi Prefectural Infectious

Disease Surveillance Centre (B).
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All studentsin 15 schools
n =3356

Excluded, n =430

" did not provide informed consent, n = 421
had any exclusion criteria,n=9

Eligible subjects
n=2926

Excluded, n=1143

did not complete all the questionnaires, n = 301
did not consume the test drink according to the rules, n = 842

Analysed subjects
n=1783

Figure 8. Flow of participants through the study.
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Table 1. Incidence of influenza

Subjects diagnosed with Influenza (n/total n (%))

Non-consumption group Consumption group RR 95% CI P value
First period
All subjects analysed 2/1089 (0.2) 0/694 (0.0) - — 0.259
Second period
All subjects analysed 166/694 (23.9) 171/1089 (15.7) 0.656  0.542,0.795 <0.001
- Vaccinated subjects 70/356 (19.7) 70/466 (15.0) 0.764  0.565,1.032 0.079
- Unvaccinated subjects 96/335 (28.7) 101/620 (16.3) 0.568  0.445,0.727 <0.001

RR: relative risk, CI: confidence interval, Non-consumption group: the group which did NOT consume test drink including
KB290, Consumption group: the group which consumed test drink including KB290
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Table 2. Incidence of common cold and gastroenteritis

Subjects diagnosed with
common cold or gastroenteritis (n/total n (%))
Non-consumption group Consumption group RR 95% CI P value

First period

Common cold 131/1089 (12.0) 108/694 (15.6) 1.294  1.021,1.638 0.033

Gastroenteritis 19/1089 (1.7) 17/694 (2.4) 1.404  0.735,2.682 0.302
Second period

Common cold 62/694 (8.9) 117/1089 (10.7) 1.203  0.897,1.612 0.215

Gastroenteritis 27/694 (3.9) 63/1089 (5.8) 1.487  0.957,2.310 0.075

RR: relative risk, CI: confidence interval, Non-consumption group: the group which did NOT consume test drink including
KB290, Consumption group: the group which consumed test drink including KB290
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% 3E C(Citrobacter rodentium JE&Hs~ AZx 95 Lactobacillus brevis KB290 D%

YephafER

B1E FF

578 97 S KI5 (enteropathogenic Escherichia coli ; EPEC) <05 H it K5

(enterohemorrhagic Escherichia coli ; EHEC) 1%, FIZ 2 L FOHEZ A

ZIRIEIRTH D, B3 ER EETIE, LR FHED 30~40% 232500 FIRIC

FHHDELWDITEY, ZO FTHAEICIDFLIEDIE T ROMEWIL, FriZsEE EEICR

WTCHERICEELINLTWD (17),

EPEC <° EHEC 25 KGO - il 8 LIGGE 9 5, attaching (B D7)

leffacing (f4#%EDR#E) (AJE) lesions EFFEND, TE ORIE S IR HE, Rz AuE

FeDEE, MRAIEOMEE I JOMEE, MO NEE 2 & ORHERIZRIR A58 5(92),

FL T, ZNHOIRFARDEYE T L2 T Citrobacter (C) rodentium JEYEN) 5 —fi%

FNZHNHITWAS (T1) , TOEHREL T, C. rodentium 13~ AD%EG 5L AR

lesions E[RIBEDIFAEZ 7| ZHLZ T ZENFHILTEY (5, 58, 87, 88), ZDHEN EPEC

R EHEC 2SEMIXI L TEFRE T DB DLEEUL TWDZENR 2T H5 (103) , 2,

C. rodentium 7» EPEC <> EHEC &[Al££1Z locus for enterocyte effacement (LEE) &

VOB T BEE RO, JRIRMEIZE G457 2/ 2 — 2 _EDEPL TnD &I

EKT 5 (20), ZZ TAMNZETIX C. rodentium &Y~ A% HWAZ 4T, EPEC <
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EHEC 72 & OB YL 12kt LT KB290 23 HU YL E FH A &l T A B at LT,

AR DOmEY C. rodentium \ZL5¥RRENY, C. rodentium 7N K b RICHEERE, HEGEd5

ZEMBIEED, FDT=8, RGN TO C. rodentium CTDZFE AR T 52 LIXHURIE

HADFIESLZED AT = A L %7 T35 ECHEHETHD, C. rodentium DN TOZEEHED

PR L U IR E M P £33 RGO C. rodentium 03— I HW BTN

%, FEE P OEBIIIFRIEA ) SRERFRIZIE TEDHDOD, C. rodentium H K258

<A LIS WSS, YHERRIC C. rodentium NHEIRLUT-3555, HAHWIZIEETEH

EZEJEIF R DM RERRDGERE, LT LLEMETOEED AN O EEZ

FBRL TODEITIRGZR, — 07, RIGHRR T O WL, KIGITAAET DR E RIS

FHAIT 22D RIRE THLHD, JIE T HT2DITII YT AL RIS D BN H DT, #E

RFACIE 55 A 3BT A A 7 DI OREREDN LI TH D, £z, FlE, KRGk

FONWTNOEEITBNTY, sV 7 V% RGP B 45 B 55 Hl 2 C 24 R R ES

BT HVLENGDL-ORERNHDE TR A5, FZ TARMZE T, FHEREA)OHR

HIZIEND C. rodentium OZEEN 240895 5 1EEL CTEMRIEAA—T T

(bioluminescent imaging; BLI) /5% v 7=,

BLI &1, ZEERRICBIT DB 702 " VE ORI, MG ORE R E 2RI 5

VT NEA NG TED FIETHD, Bl -O0X 378, MERE e~ — D —%f+

FHZEIZEST, BIRNTOZENLOEN A ZFEZEERNHEIER T 5 LN TED, ARTFE
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XBUE, DAER, SODFIEAITCD, YE, Bl - FAEER, B8 TIAHRED in
vivo WFJEITHRILS WS TEY, C. rodentium %& %, % 7ol DL RPN T 258)
RS D HITHLZLOMZETHOBN TV B ERED DS (82, 107) . — AT LM
HEOVERLGEELT, RV RDEBA NN T 27— B T 28 AN T D I7EE, 36
[# T % Photorhabdus luminescens H DI AL T-HETdHD lux operon ZfH A iA
L FEDHMLNTND, BIE I 7 27— EORE THHL L7 ) ML
FIUTZRBIRNDIZH L, $5 D lux operon % V=I5 ik CIXNTEIEO W E 2SI (2 H
WHILDTEO FE DOUSINMB T2, LT3 ->C, FEE D2 <13% & @ lux operon &
ARSI TS (40, 45, 62, 83, 94), ZZTAMNIIETHZO T EL RN +T528EL,
J&YeSE% C. rodentium & LC, lux operon ZH[FIFHHZ (25D 16S rDNA [ZHL A A
72 C. rodentium 1CC169::p16S/ux (C. rodentium lux) %\ /=), ZOEKIZIEET
HEVD FLISMT, BAERRE L CTABIRE, ~ TV AORYRE ), YL E R D e
WZEDFEA STV (82)

PLEXOARMFETIL, C. rodentium J&4e~m A 2335 KB290 O34, FIT5
C. rodentium ¥ T C. rodentium lux % i\ o BLI{EICIDRFILTZ, SHIZZED A
N =R BERFTT B0, fEHCRTS C. rodentium FEIEBHEN B D4 B 5 TR L&

EZEMHELT=, 728, C rodentium JEGZFAWHIAREL L C—#%MIZIE 1XPBS 23 VS

TW5H725(24, 41, 92), TIRIRGHZ THBEIZ 1XPBS 2 HWRER, YLD L L7y
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RDFROOLNT- (T —HRET), 2, v~V AOFERIZE > T C rodentium 73 EHR LT

ZENRRFRE TSN, FZTAWZETIE, 85— LZEL T C. rodentium JEYe% FTS

DD LT A L, IRICEDZRM% W T C. rodentium J&GIZk45

KB290 O%hF- e DA =R LA EfiLT=,

28 ek

2-1. fEHE

BEEDAAD CHTBLI6 ~ T A (HARZL 7R, HE) 2, 1M oS
O, ARBRICE ALz, 72k, HECRRBRE F2hE L7z 5 AL KR OME O MFHC
10, OZHN AT C5TBLI6 ~ 7 AIZB W T C. rodentium &Y b 2 FE RIS
FRNL T DZENRHBDNIIR o TNZZE, SHIZAARTIXA AL CTT 7 AT T D

(ZNZEND, RRFTDAAZFEIR LT,
S IR, RS RLETRE (AIN-93, HAZL 7RG tE, H) &kE B HERTH

%, 12 R OBRE A 7L, IR 28 £ 2°C, WE 50 £ 10% DRE CHE Lz, 70,
AT ] VR SZ R R SR B R A B AR D AT R R IS TS,

T OFF LR SR BN SR B 2 TR S T T2 KRB 751 135006) .
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2-2. F&)t Citrobacter rodentium ICC169::p16Slux @i %L

7t — VAN 7 ELTERIFLTE C. rodentium lux % 250 pg/mL =V A~ A
(Rl T3kt KRB #IN LB ZEREFHIICEBARL, A2 FaX—F—(ZT
3T CHRSM FCT—Mus& Lz, Sbh/-an=—% 4 mL ® 250 ug/mL =Y An~A1
TR LB RIAREHIZHE R L, 37 CT—BriREDEFER LT, EBIZ, HLW 250 ng/mL
TYAEA LRI LB iR # 50 m] I8 kA 2% (viv) IRINL, 3 I§f#], 37°CT
REDEEHR LT, BBk %E 4°C, 2,500 x g, 10 77fliz.0L, BiEERELE, BHk-
C. rodentium lux ®<Lvr% 1xPBS (0.2 g KH2PO4, 0.2 g KC1, 1.15 ¢
NasHPOys, 8.0 g NaCl % 1.0 L OZ KIZEEME) T 2 [AIPEFL, 1xPBS, 10xPBS
(2.0 g KH2PO4, 0.2 g KCl, 11.5 g NasHPO4, 8.0 g NaCl % 1.0 L D& /KIZH
fift), £721% 3% (wiv) RIE/KF#E T RD L (NaHCO3) (FtffidE Tk tt) /KK

THEHIIZ 2%1010 efu/mL L7 AT EBIL 7=,

2-3. KB290 DL

7Utr— /L AR ZELUTRAFLTZ KB290 7 MRS #& K51 (AL 74t BUR)
(&AL, 30°C, A5G T T 48 RFfAIET & LT, SbiZ, f5bi/can=—% 50 mL O
MRS A5 (AL 7k Ah) IR L, 30°C, SRS T T Bl Uiz, B3

% 4°C, 2,500 X g, 10 4rfiffiz.0L, 1xPBS T 2 [EIPEFL7-1%, 1x1010 cfu/mL £72%
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F91Z 1xPBS T L=,

2-4. Tl

2-4-1. C. rodentium lux % 512D

REHABEELC, 1XPBS, 10xPBS, 725 NG E YA CTho Salmonella
enterica serovar Enteritidis X° Escherichia coli D&Y 5 S - E
(36) 238p% 3% (w/v) NaHCOs KiaikzE L=, ~v 2% 1 BFIALL7-
%, 1xPBS , 10xPBS F72i% 3% (w/v) NaHCO3z KK T 2 x 1010 cfu/mL O
FEIZRRE LT C. rodentium lux &% 1 CdH7=0 100 pL(2x109 cfu/~v ) 5dil#E O
BEL, TOEREIS, AVTNTr (A7 RS, B O AR GEA R
FE 4~5%, MERFREE 1~3%) ICLD~ D A2 LS., B =— LT =7 TRz
EEL T, vV AMERE B R LI21459572 C. rodentium lux HRDF %, EWHL
I E (IVIS Imaging System Xenogen Co., Alameda, CA, USA) TR L 7=,
KRB ClE, ~ VAR ORI CTH->7-5 57 (HEK 8 ecmx #8859 2 em) % B30 fE Ik
(Region of Interest; ROI) XL (Fig. 9), ROI @ 1 53 [D3E NN D, Living
Image Software (version 3.0, Xenogen Co.) %\ T, 58 (photons/s/cm?)

b,
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2-4-2. KB290 7% C. rodentium J&YLZ 5 -2 2B D5

AR OFABR A Y 22— % Fig. 10 (RU7Z, RABRITEER 1 L5k 2 o 2 [A]52

faL, 35k 1 Cid KB290 o# 5% 10 HfHEL, #5067 HEIZ

C. rodentium &Y%, 10 H H (BYx 3 H %) [TfR5 21T~ 7=, iR 2 Tl 58

Z 15 HEEL, %505 7 H BIZ C. rodentium &Y%, 15 A H (&Y 8 H %) I

ATl FEMZ LU TIORT,

Be G-I, FERAGERE R O IREIZIE 1XPBS %, KB290 #5811

KB290 A%, 1 Pidh7-9 100 pL (1 x 10° cfu/~7 &) >, fF Hi@k# 0% 5L

77. 1xPBS BL N KB290 iR #% 5-Battn 6 7 H1£1Z, xRSO KB290 #5-

BEIZIE 3% (wiv) NaHCO3 KIEHE T 2x1010 cfu/mL [Z8RE L 7= C. rodentium lux

100 pL(2x109 cfu/~™ &) ZiE iRk O £ 5. U St 7-, FERGSREIZIT 3% (wiv)

NaHCO3 /Kiaika 100 pL #5-Urz, Y H O B £ T, (REAE B L OVEY

TN E LB L ARO B2 m R iTo7-, 35k 1 Tl 3 A%, iRBr 2 Tl

s 8 RIS, U REAY T IVT L TRRE STHEB - T3S, B oL

Eﬁ

HETERHL, mEALAE R ILFFE S 20~30 mm DER4y) 45k RNA Z2E1k

ik (RNA later® Solution, Ambion, USA) (ZiEIEL 7=, IZIELTZHEIEIE, 4°C T 24

R T L T 4% B s - S8 B AT £ T-80°CIS TRRFL T,
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2-5. BT I BT

Total RNA Ol 121X NucleoSpin RNATT (MACHEREY-NAGEL GmbH & Co.
KG, Diiren, Germany) =\, ffEDO 7 aha— W IiE->TEfLT-, [FIL7Z RNA
1A T2 FET-80°CITTRIELT=, cDNA Oi#L|Z13 PrimeScript RT reagent Kit

(Z T34 FRAEAL, EE) 2 W, RO 7 aha— Uit >TT o7, WG ROG
I%, 87°CT 15 77, WHRB R OEENEE 85°CT 5 OEMTIT-o7,

Tl B DRIEMES AN AL BLOZA N v 7 a BEKF O mRNA &%,
Thermal Cycler Dice Real Time System (¥ /17 /3 A A A2 t) 2 WU T v A
L PCRICTHIE Lz, RIEVEY AT I A B x+LL T tumor necrosis factor-alpha
(TNF-a), interleukin-1 beta (IL-18), interleukin-6 (IL-6), interleukin-12 p40
(IL-12 p40), interferon-gamma (IFN-y) %, Z A~y 7 a B R 1L LT
occludin X zona occludens protein 1(ZO-1) ZHE L 7=, Table 3 2134 Elx+
HELOREIZHAN T T A~ —E SR LTz, WEREEAEIZIE Bractin Z FVy, 2:0ACt 7k

(BTN CHRREYRED BN R T DAL L TR DI B A F I LT,

2-6. HERTRHT
FERIT T R COEME HEERELLORL, n BUTE ot L=, C rodentium

lux OFEHTREDOMEMNTIZIE Mann—Whitney U fRiE%, IKEDOMEHTIZIZ Tukey 5%,
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BB EOMNTIZIX Steel-Dwass 22N UH W=, PED 0.05 Rl DOREC

i
ulLLl

NICHEZEDNHDLEHIWT LT,

~

%3 R

3-1. C rodentium lux ¥ 5-\ZHWAIRBEO RS

BV CHBIL T2 C. rodentium lux %4 5-UTBH.1& D~ A% AW G E2E = I

THEIZ U4 % Fig. 11A IRLT=, 1XPBS F£7/21% 10xPBS & AW =B t21E3E

FEDBRELZ IRV MEMRDMEAE L T= DXL, 3% (wiv) NaHCO3s KIEiKZ W= HEClx

WTFNOSTATHIOED RSN, £, FEOUMEAREM T 5L, ABETR

DHIEDST=H DD, 3% (wiv) NaHCOs KIS AR Z DM OREIDE SV VEAE R LT

(Fig. 11B), LA XY, C. rodentium lux Z8#E 3 2 EE 1L T 3% (w/v) NaHCO3 7k

IR L CWAEHIM L, LA ORER TlX 3% (w/v) NaHCO3 /KIEHR 2 VR 2 F v

7"7
—o

3-2. KB290 2° C. rodentium J&YRIZ 52 DB O g}

3-2-1. C. rodentium lux Z iR

ARER T (YL 3 %125 12BIT5 C. rodentium lux &4 3 H 1% £ TOEMF

SEHIELEE OEE 2 Fig. 12A 12, BEMELEELL-bD% Fig. 12B ITRLTZ,
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SHRBER LN KB290 # 5 EHEO W U B W THIERYE B IR W TR D JEEH T3

YERHER I T2 05, C. rodentium lux & EHNERGLI AT ENTET-EE 2

ST,

Q|

JEG AT~ 1 AR ISR BAE IR T L, £O%IR 4 I LA LZBH
LT, 1FEALED C. rodentium lux HEGLEZICHRIES AL, PRSI RIS
e LTc C. rodentium lux D3R 2 \ZHETELIZ IO T2 LB 2 LTz, LInLRDh, 20
FEOTREE EH-ORREIIREFICZENDHY, YL 2, 3 A2V T KB290 & 5-FED 3
SR EE Aok BAEE LS LA AR A 7R LT,

B 2 (YL 8 A ITAFH)) 1B 5 IVIS Dlifg I L O ik %, Fig. 12 &[]
FRIT Fig. 13A, B ITRUT, BRI E[RIEE, YW U8k 1~3 H1%) I2B W T
KB290 #¢ 5-FEDFECIRE St FFE & Ll U T BICIREZ /R L, AR RO FRELE S
ERC&ET, SBIT, YL 4 HRRURRIZE W T, AR EITFED LR >TH DD
KB290 £ 5-FEDF AR (3o L L b L TRV MiE M 27~ L7z (Fig. 13B, p< 0.1

on Day 6, 8),

3-2-2. {AHE
JRGe % DIREZELIZOWT, 3RER 1 BLOEER 2 Ofi R4 X 14A BX O 14B (12

FNEIRL, 3B 1 12BW T, C rodentium lux &% OREIIFEM CHE
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RAETRROON2 -T2 (X 14A) . — 77, AR 2 (2B W TIHERICEDN DB, &

Y 3 BB WIS BEEMOD 2 BEICH R THREICIREZRL, 4, 5 H&IZBW

TiX KB290 & G-HEA REEIC LN THEICEEAZ R LT (4 14B),

3-2-3. ENAEMGZ BT DRIEMES AN A L 1B s 1 FE

3-2-1 THROHNT- KB290 @ C. rodentium lux FEFEINHIVEH O F 2 MEE4 5

728, C. rodentium OIERINEERD— 2> THDHIEN i IHIT B, RIEM AN A

(Fig. 15) BLOF A v 7 a7 (Fig. 16) OB n FREZREL, &

JEVET AT AANTHONTE, S 3 A28V T, KB290 & 581256175 TNF-a

BLOIFN-y BHENR, OB LAEICH MEZRLIZ (Fig. 16A), — 77, i

8 H# TiZ, IFN-y 381575 KB290 & 5-HE I TI O BRI KL v ME R 2358

SNI=HLOD, ERZEITRO BT (Fig. 15B), 7=, TOftho 3 D1k

HAANZOWNWTL, e 3 HIZBLO'8 HEDOW T IUZBWThH, FERIICH BRI

RO ST, —T7, IAN Y7 ar R ThD oceludin BLZO-1 12

DWW, Yets 3 A%, 8 HEOW T HIUIZB W CHREICA B2 ZEITFRD L2

-7z (Fig. 16A, B),
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FaH BE

KR ClX, £ C rodentium lux %~ AL EHN ST LN TEHIA A

BEtLTz, ZDHER, C. rodentium JEJZHAWAIEEEEL T THS 1xPBS <2, U

MR DR A =67 10XPBS LT, 3% (w/v) NaHCOs Kigika WA E TR

ERINZ C rodentium lux Z LS A ENTEALZENIAL NG/ o7-, 1IXPBS LEEEGL

T 3% (w/v) NaHCO3 /K AMEAL TWZ B IZIAG TRV, IREERKFE T RID L

T BRI L THROBIFREM 25D, REZ TR RIS oI LT sh

TWBZEND, BERICX T DARMERED N E VO DINE LIV,

I, BRSNS 2 L C, C rodentium J&YLZ%42 KB290 OB 1#1%h 54

LIRS, 3B 1, 2 oW P RicBWTh, KB290 #5-FE Tl L gIHIckIT 5~

T ARNTD C. rodentium lux FEFENIIHISILTZ, LI3-> T, KB290 Z @G il 1L

SHHZLITHY, C rodentium &Y% D RGN TOREIEZINH] CEXAHZENRIBE U=,

—75 C. rodentium DIREZAIZONWTIE, &R 1 & 2 L TRARLZEFZ R

7o ZOFHIIRHTHAN, C rodentium ZEAER D C57BL/I6 ~ 7 AR IHT-15

B, RE|ZFEZELRZAAERRD LNRWFINEER G SN TWAZENS (1, 90, 96),

C57BL/6 7 A% C. rodentium JEGZIVIREIZ B2 Z T2, ZD=0RER 1 & 2

CTCRINDEE A R UIZZENR R D — 2L TE 2 HID, iR 2 IZBWTOATIEHS

D3, & BRI I W TGRSR B DN 2 7R L 72 DT XL, KB290 $ G- Tl ik
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YupELRIRE D2 EN 2 R UT-2 8035, KB290 I LAY I D C rodentium lux H5EH]

HzkY, C rodentium lux &2V 5| S ZSNVAIREAS TN S 3Lz rTREMEN S

Do LINLIRID, AfERIZOWTIEH T D~ AD RS C. rodentium DJEG: T 1%

BRI EE DI DINEOITHERE T DM DN DD, 70%3, AR 1, 2 EBITEYL 1 H

BIZEFEDOIREMET L0, /G HIZEB 15 C. rodentium lux ¥ 5-F7- 13

BAZXDAN RIZEALDIEEE 2 HID,

KB290 (LAY D C. rodentium lux FEFEINHIVE R O T2 a4 5720, 7%

JEVET AT IA L BIOZA Ny 7 a BER T OBIn T RIAFm L2, ORI,

HAN Y7 ar B E KA T D occludin BLONZO-1 1o\ TE, Y« 3 A%, 8 A

HICHERICA BEEITRO NIRRT, ZAN v 7 a2l $5280F

C. rodentium &G 25U TN EI Z &3 HAE STV A (50, 56) , LU

KB290 @ C. rodentium lux ¥EFEINEIVERIZIZZA N v 7o ar DB IEE - T

IRNZEDTRIZS I,

— 75T, KB290 ODERUIFENZICF1TH TNF-a 3L IFN-y DI BLABIE | T iRS

77 C. rodentium &G210, TNF-a BLWIFN-y Z1IU D ETHRIEVETS A AL D

FEAS, FEIGIZ B W CERESNAZEN R E SN TWNA (3, 93, 104) , FD7=DZIHDFE

X C rodentium &G D BEEEZ ML CWAERIRINDHTENEL, FEEE, —ED

HFEE BV TUIZNSLDORBEEAME T2 ENMESINTND(84), —F, ZNbDHA
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FIA1ZE, C. rodentium FEWIMNFHFE SN D18 0 B IR G IGE TN TR E 2 %
FZHIZEHEBIL TS, Gongalves DA (33) Tid, TNF-a A KEE T THD
TNFRp55 % /7774528 T TNF-a DIEAZPERLIZ~T A2 C. rodentium % &
YL, FEIBICBITD C. rodentium HEFENNTLHEL , SSITIEYGLt: DRHBRAI 72N IE TH
DG RERE D IR JE N EAL T2 EDVRENTND, EBIZ, IFN-y & {s % /v /7oL
~ AT, C. rodentium &Y% OFERGIZ I DREREALE 36 L O E A IR O AL <0
C. rodentium ¥EFEAREDFEOHHI5 (93) , ZNHOHI R, TNF-a X° IFN-y 73

C. rodentium EJDOMHNCE BB X2 L TWDHIELERIBLTHLDO THD, LIE3-T,
ARRBRIZIBN T, BRI 0 KB290 (2XDZ B0 A MA v DFEAETTHEN

C. rodentium YE5EIMHIZ B 5-L TOD FTREMEDNE 2 BHIVD, WEDHFEIZEB T,
KB290 Z#% MBS 7o v A TiE, NK a2 S I Z KoM ETEED EA-3 2280
BB 72> TND (26, 27) , NK L, C. rodentium &4\ C TNF-a <° IFN-y
DPEA LIRS T AL, C. rodentium FEFEMHN VA THHZENHESINL TS
(81), L7=m3»C, HEEEL72 KB290 23 NK Ml OiE b2 L TR AN A FEAE
JLHESE, FERMIIT C. rodentium JEY TR THR RLNE TEZ RN HD, 72721,
AT CIEHIREEIE I IR L TURWNZED D, KA =X BEfEimfhiT plzids s
DI TR ILELTH D,

KA BB E IZHBW T, C. rodentium JEG\ kT2 PEVEH 2385 ST (12,
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54, 85), LU, BUMIHIC I D FLBRE O R A I L2 ZE I T E LA L7000, ARFSE

TIE, &Y 3 HRICHWT, JERGE L IRAEF L ORI, #E5D TNF-a Bis 3 HIZE

SROLINED -T2 (Fig. 16A), ZDZ L1, C. rodentium JFEGL M TIE, Yk 3 HIZIZ

1% TNF-a FEAEDNRIEFESN TNVRNIEZREL TS, LAL, C. rodentium F&EYEH

(2 KB290 Z2#% 5-95Z L1240, ikt 3 H12IZHB W T TNF-a LU IFN-y FEA T E)

e, [RIRFIC C. rodentium YEFEDNHIS =, L2535 C, KB290 (215 TNF-a X

O IFN-y #3873 C. rodentium HFEIHIZ 7 5L TWDEE R BIND, — 77, YN

BT, Beit, KB290 &G5O MEEEHIZ, TNF-a DiEf{s -3 BN FERRGAEIZ b~

ERAEMEZRL, [T C rodentium ¥EHEL ZRO HILIZZEMD, ZDRYGL % BD TNF-

a 55 L C rodentium ¥EHEIZE KT 5B 2605, HHDOHBIRY, C. rodentium J&

GLWHNC W THIR B DS RIEVE T A NI A DOFFEZ /U TR A RS T2

FTITHES, Fr-Zpm aEbnic, Ziux, BLLEIZED T AEND C. rodentium

SHA AR E T E R AIZIE L7228 T, KB290 OFI#HIZN 0% O/ I 25 i35 D

(BN 72RA L e AT BN Z SRR THEE BT,

72k, ARAFZECIE, KB290 1XYW I1T D C. rodentium ¥E5E%Z A EZH| L=

HOD, Y% HICIIBREELRIFEIC C. rodentium D3EFEL, 52412 C. rodentium V3

FEAINHI DL IL TERh o7, AU, ARBFE CREGLSET- C rodentium DEEN%

WZENR—RTZEE 2B, AR TIL, ZEMIZ~YAIZ C. rodentium % f&Gsw5
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7= s A &D C rodentium lux %YL SH 7273 (2%x109 cfu/~7 A), EDHSE

TIRED D22 EE 7 O CTHERE OB A R L TODH DR %N (12, 23, 42), LT

BoT, VD72 WEE DD C. rodentium % &GS 7= 35512 R % I BV T

KB290 DZh R ke LTZ ATRENEN DY, SHZRDME N MLETH D, MAT, 4 HIOFER

TlE C. rodentium &G\ Z X AIRREIZ BT 27 IR H MR E DO A THHZ LS, KB290

\ZEBRGII D C. rodentium FEFEINHINE A DSHAEDINIHIZ ETORNH0E I T

DT TE TV, LT3 T, KB290 DG PHEIVE R At s H12lE, ~ 7 A0k

FERRE D RIAT A8 ARG A O AR R F AR AT 72 &, T RBIZ B4 2R NS R L2 LB 25

5,

LI EXY, KB290 13515123155 TNF-a <° IFN-y FEAEZEHETH2 LT, KREYGLW)

BT, C rodentium YEFEZE IR T 5N ENTI2 T2, FHHDIHAHIRD,

C. rodentium JEZHHNZ BN TT @AM G T4 T ARRIEW Y A NI AL DFEEI LT

DIt KA R U TPl ETICEES, T3 T 1 7 2D N5 G BEE I BE L T

77 BANESNT-, — T, 20O C. rodentium PE5EMNHIVER 2 C. rodentium &L

FDIRREZ I CTEXHDMNIZHOW L, IR ED C. rodentium &Y IR, IKE LI/ D

IRBIZ B LI A OFHi/R L, SHRDUTFENMETZLE 2 BTz,
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Table 3. Sequences of primers used in real-time PCR

Primer Sequence (5'—3') Reference

B-Actin Forward  TGACAGGATGCAGAAGGAGA 76
Reverse GCTGGAAGGTGGACAGTGAG

TNF-a Forward AAGCCTGTAGCCCACGTCGTA 112
Reverse GGCACCACTAGTTGGTTGTCTTTG

1L-18 Forward  TCCAGGATGAGGACATGAGCAC 75
Reverse GAACGTCACACACCAGCAGGTTA

IL-6 Forward ~ CCACTTCACAAGTCGGAGGCTTA 37
Reverse GCAAGTGCATCATCGTTGTTCATAC

1L-12 p40 Forward =~ ACTCACATCTGCTGCTCCACAAG 67
Reverse CACGTGAACCGTCCGGAGTA

IFN-y Forward =~ CGGCACAGTCATTGAAAGCCTA 98
Reverse GTTGCTGATGGCCTGATTGTC

Occludin Forward  ATCCTGGGCATCATGGTGTTT 66
Reverse GGGCCGTCGGGTTCACT

Z0-1 Forward =~ CCAGGCATCATCCCAAATAAGAA 66
Reverse CCACCCGCTGTCTTTGGA
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ROI 2=1.1548+04

Figure 9. ROI was selected as a red rectangular window in the image.
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pay (9 (10) (15)

Inoculation Euthanasia Euthanasia
with C. rodentium : :
or sham treatment

Administration of PBS or

KB290 for 10 days
1St Study ."..".""""""y""""""".é ------------ )

: Measurement of BLI by IVIS
for 3 days
Administration of PBS or _
KB290 for 15 days é
2nd Study ------------------- y- --------------.;----------------------------------)E
' Measurement of BLI by IVIS :
for 8 days

Figure 10. Experimental design. Mice in the uninfected and infected groups
were orally administered with PBS by gavage daily for 10 or 15 days, while
mice in the KB290 + infected group were orally given KB290 in PBS by
gavage daily for the same period (dotted lines). Mice in the infected and
KB290 + infected groups were inoculated orally with C. rodentium
ICC169::p16/ux, while mice in the uninfected group were administered 3%
NaHCOj3; alone as a sham treatment (open triangle). Then, mice in the
infected and KB290 + infected groups were daily analysed for the presence
of bioluminescent bacteria under isoflurane anaesthesia by BLI using IVIS
imaging system (solid line). On day 3 (1st study) or 8 (2nd study) after
infection, mice were euthanised and the colonic tissue was collected (filled

triangle).
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Figure 11. IVIS imaging for the evaluation of three solutions to re-suspend
C. rodentium ICC169::p16/ux for the establishment of stable infection. (A)
The in vivo imaging of mice inoculated with C. rodentium ICC169::p16/ux
suspended in 100 pL of PBS, 10X PBS or 3% NaHCOs3;. The images were
taken immediately after inoculation. (B) The quantitative analysis of
bioluminescence emission in the region of interest of the murine abdomen.
Data represent the means of luminescence intensity from the respective
mouse group; n = 3 (PBS group), except for a luminescent-undetected mouse
(the rightmost one of the PBS group in Figure 11A), n = 5 (10x PBS group)
orn =6 (3% NaHCO3 group).
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Figure 12. Colonisation dynamics of C. rodentium ICC169::p16/ux in mice
in the 1st study. After treatment with PBS or KB290 for 7 days, mice were
inoculated orally with 2 x 109 cfu of C. rodentium ICC169::p16/ux. Then,
mice were analysed daily for the presence of bioluminescent bacteria under
isoflurane anaesthesia by IVIS, and the bacterial emission (photon sec'! cm?
‘1) was quantified in the region of interest of the murine abdomen. * p <
0.05, by Mann—Whitney U test; n = 4 (Infected group), n =5
(KB290+Infected group).
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Figure 13. Colonisation dynamics of C. rodentium ICC169::p16/ux in mice
in the 2nd study. After treatment with PBS or KB290 for 7 days, mice were
inoculated orally with 2 x 109 cfu of C. rodentium ICC169::p16/ux. Then,
mice were analysed daily for the presence of bioluminescent bacteria under
isoflurane anaesthesia by IVIS, and the bacterial emission (photon sec'! cm?
‘1) was quantified in the region of interest of the murine abdomen. ** p <
0.01, * p< 0.05, by Mann—Whitney U test; n = 5 (Infected group), n = 6
(KB290+Infected group).
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Figure 14. Body weight of mice in each groups. After treatment with PBS or
KB290 for 7 days, mice were inoculated orally with C. rodentium
ICC169::p16/ux. Then, the bodyweight of mice were measured daily.
Statistical differences are shown by different letter in Tukey's test.
(A) n = 4 (Uninfected group), n = 4 (Infected group), n = 5 (KB290+Infected
group); (B) n = 5 (Uninfected group), n = 5 (Infected group), n = 6
(KB290+Infected group).
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Figure 15. Cytokine mRNA levels in colonic tissue on day 3 (A) and day 8 (B) after infection. The relative
expression level of cytokines was normalised against the expression of B-actin, and the 22ACt method used to
calculate the relative expression level of the cytokines in the Uninfected, Infected, and KB290 + Infected groups. *
p < 0.05, by Steel-Dwass test. (A) n = 4 (Uninfected group), n = 4 (Infected group), n = 5 (KB290+Infected group);
(B) n = 5 (Uninfected group), n = 5 (Infected group), n = 6 (KB290+Infected group).
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Figure 16. mRNA expression of tight junction proteins in colonic tissue on
day 3 (A) and day 8 (B) after infection. The relative expression level of
cytokines was normalised against the expression of B-actin, and the 2-AACt
method used to calculate the relative expression level of the cytokines in
the Uninfected, Infected, and KB290 + Infected groups.

(A) n = 4 (Uninfected group), n = 4 (Infected group), n = 5 (KB290+Infected
group); (B) n = 5 (Uninfected group), n = 5 (Infected group), n = 6
(KB290+Infected group).
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