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1. EH

HLIFINETICME (GF) vv A L@k (SPF)
XU ADERHTIC K O BNMIEEROFED. K
W OO K B2 & 4 g F1 i EK (lamina propria leukocyte,
LPL) IZ351F % microRNA (miRNA) -200 7 7 2V —
DFEFZMINE T, T OFENES 7 TH % Bell 1b,
Ets] BX U Zebl O mRNA #BlZb 85 &%
BTz, 2O OEIEFE. BEGEDOES
MHEFHCHEBEGEEZHI YA VAV THEA
v 2 —nAF> 2 (interleukine-2, IL-2) D¥EEI[X
F2a—F928ETFTHO. EEICHHNMERD
FIEG L2 EELHAb Y, LTA T, TN
AX T4 VABXETONA AT 0 7 A KB
Wil i 72 T U 7 S Ei AR RE D iR S TV B
M, TOT LICmRNADBEETZ T ERIFEALE
5N TWRW, ABZETIE. #EHEMEA Y ThED
BB XUY T ADOFEZGANE T + AR TH S
Bifidobacterium pseudolongum D573V ADK
[ LPLIC%1F % miR-200 7 7 X VU — O FEH 2 M
TEBZLEWASMC LI, ThbDT i, BN
MEEHEDS B, €7 4 AAEMNKEGLPLICHIT S
miR-200 7 7 2V —OFBZMINESEHHR, BE
Kl OFEIO—lnz2tH5 T L 2R LT\ 5,

2. BH

TULNAFT 4 7ABXCTONAFT ¢ 7 Al
RN EZ N LTS EERMENREE AT S
BWMEMTH S, AW TIE., RENR T LN A
T4V ATH5T7)VT AV TREDOEE® T 131

T4 VAL LTELHVWENE T ¢ ZAFE DK
=7 Z KM LPL @O miRNA FEC K IE 3 8%
5 I E B RE O Z b Z RFIC it L. T LN
AF T4 TV ABXOCTONA X T ¢ 7 ZAOGFE sz
FREIEAIC 3 % miRNA OREZIHSMCT % T
EZHMNET B,

3. Hi&

6 3l fin O [ C57BL/6] < 7 A Z2 K B KL AIN-
93¢ TEBE L., 757 AV dfiO—HTH 5 1-
7 A b —A (KES) D 4% /KiAik%Z 2 JER KI5
Leo BIBERMHICERTIVT VKB R TRIEFES
. BB X UHEZMH L, EAIiC &Y LPL 257
B L7z, LPL A5 miRNeasy mini kit 2T b —%
JURNA Z77#tL, A4 2717 L1 (3DGene, HL
HREH) 12X b miRNA DR 707 7 1 )L 7%
FRINCHRIT Ul <A 2707 LA TRENZ(E LT
miRNA IC DWW Tk, VU 7))L 2 A LjER PCR (qPCR)
IC X BB 21TV miRNA O mRNA I DWW T
LRRRICIRIT LTz F72. XU ADEBNEYIN 5
QIAmp Fast DNA stool Mini kit % FHu>T DNA %75
L. QPCRICK D BT ¢ RAEMAE R LIz,

RIT AIN-93G 7= 5- Z 7= C57BL/6] < 7 A%t L
T XUADEEZHBEANET « XAWTH % B.
pseudolongum (1.0 X 10° CFU/day) (BIF+) %%
W (PBS) (BIF—) 7 1 #AREHB NS L.
LR FRICERB K OB S LPL Z2 7708 L.
miRNA DR LNV B X UCEHEANEYHOE T + X
AH 7 qPCRIC K D iRkt LTz,
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4. R -EE

B ErEA Y dfED—DTH % KES ZHBINE B
< ADEWE K TR 5578 U7 K LPL & 0
F—2%)URNA Z73#EL. <A1 7a7 LAt KD
miRNA 7007 7 )V g Uz, Z ORH, miR-182-
5p. miR-192-5p. miR-194-5p. miR-141-3p/-200a-
3p. miR-200b-3p/-200c-3p/-429-3p. miR-205-5p.
miR-215-5p 3 X U miR-290a-5p »* KES H#HUC K D
2 5L EHEINY % C L 2@i%¢ LTz (Figure 1A), C
M50 miRNA I DWW T KES # 5.8 (KES (+)) ¥
FUIERGH (KES (=) D& IFHITDDOL—F
R TR LIcE T A, WEHCHIET 5 DD Y
T AZ—ICHRICTEEE N7z (Figure 2), DT &
(. KES HHUIC X D miRNA OFEBMNZ{LT 5 &
ZRLTWA, EHIC, 14717 LA TKES (—)
ICLHENTKES (+) TRILNVA 2 52 Edh o
72 11 48 miRNA I DWW qPCR Ci#fT L7z & T 5,
miR-192-5p. miR-194-5p, miR-200a-3p. miR-200b-
3p/-200c-3p/-429-3p ¥ & U miR-205-5p 1& KES (—)
ICHERTKES () THEGGHNICHEICHEE,. H50
FaEmZ R L, YA 707 LA ORERZIERT
&7z (Figure 1B), LU, miR-141-3p H XU miR-
182-5p IFAEMNC ZEE A 5N, miR-290a-5p I
HERSLLR &8 o 7z, BURERVLC &1, KES $#1HUC

X % miR-200 7 7 2 VU — (miR-141-3p/-200a-3p.
miR-200b-3p/-200c-3p/429-3p) DFEBIEINE.
GF <~ R & SPF <7 A D LL#gfig bt DffH & Ao —
B SR T Tl Nz IL-2 DEEH 1T
& % Bcll1b, Etsl 3 XU Zebl ® mRNA L N\)L 7%
qPCRICK DT LIz & T A, FRICK U THEAZE
LIRS Nahotz, TOXIEMERICKE > Tz—
DOJFEK & LT, KES #HUC X O 2k U 7z Nl B
RFNS DORBFEYIC K % miRNA O s Y 1 L
VYT A E IR ORIER T O HI R D FEE T
% fti 5. miRNA IC & 2 FEBHIE O/ HRZF B L.
T B B E T ORI (L 2B T 5>
TeAREENE A BN %,

HEHALYEA ) TREOHEIUE. HEICB TS T ¢
AAFEZHHEE 2 T ENALHLNTVA D,
ARFERICBOTEIY Y ADEHEANSYHOLT + X
AWz qPCRICK D HIE LTz, TORH. KES #
HIC KD ET ¢ XARBNENS 2 C L 2B LT
(Figure 3).

ZIC. KES #HUC X % K LPL @ miRNA OFEH
TuT7 7 AVOZEIC, TOXIKRET 4 AAEFED
BEEZBEL, STUANDE T 4 AXFHORH %
1To7ze BHAMICIE. YT RICHEIMETEE T 4 XA
WRED—DTH % B. pseudolongum 7= 7 A5
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Figure 1 Comparison of miRNA expression profiles in large intestinal LPL between KES (-) and KES (+) mice.
(A) MA plot of average of miRNA expression (log2, x-axis) and fold change (log2, y-axis) calculated from microarray data of pooled
samples in each group. Blue-colored symbols with miRNA names represent higher (= 2-fold) miRNA in KES (+), respectively.
(B) Results are presented as scatter plots composed of medians, KES (-) and KES (+) respectively. White and blue dots represent KES (-)

and KES (+) mice, respectively.

Mean values between groups were compared using Welch’s corrected t-test. *P<0.05 vs. KES (-) mice.
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Figure 2 Heat map miRNA expression levels by microarray analysis in
the large intestinal LPL between KES (-) and KES (+).
Red and green columns indicate higher and lower levels, respectivyely.
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Figure 3 The population of genus Bifidobacterium estimated by
RT-PCR in cecal contents.
Results are presented as standard box plots composed of medians and
interquartile ranges with minima and maxima, in each group. White and
blue dots represent KES (-) and KES (+) mice, respectively. Mean values
between groups were compared using Welch’s corrected t-test. *P<0.05
vs. KES (-) mice.
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Figure 4 Comparison of miRNA expression in large intestinal LPL between BIF (-) and BIF (+) mice.
Results are presented as scatter plots composed of medians, BIF (-) and BIF (+) respectively. White and red boxes represent BIF (-) and
BIF (+) mice, respectively. Mean values between groups were compared using Welch'’s corrected t-test. *P<0.05 vs. BIF (-) mice.
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Figure 5 The population of genus Bifidobacterium estimated by
gRT-PCR in cecal contents.

Results are presented as standard box plots composed of medians and
interquartile ranges with minima and maxima, in each group. White and
red dots represent BIF (-) and BIF (+) mice, respectively. Left and right
show the number of total bifidobacterial and B. pseudolongum,
respectively. Mean values between groups were compared using Welch'’s
corrected t-test. *P<0.05 vs. BIF (-) mice.
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We previously observed that the presence of gut commensals suppresses IL-2
production in large intestinal lamina propria leukocytes (LPLs), at least in part
due to post-transcriptional downregulation of Bc/11b and EtsI genes by miR-
200 family members, by comparing specific-pathogen-free and germ-free mice
(Ohsaka, et al. 2021 Biochem Biophys Res Commun). Prebiotics and probiotics
exert their immunoregulation functions through gut microbiota. However, the
manner in which alteration of the gut microbiota by food composition (e.g.,
prebiotics and probiotics) affects microRNAs (miRNAs) and mucosal
immunoregulation in large intestinal LPLs has not been investigated. In the
present study, it was demonstrated that supplementation with prebiotics/
probiotics increased the expression of the miRNA-200 family in large intestinal
LPLs in mice. In addition, we showed that FOS feeding and Bifidobacterium
pseudolongum administration increased Bifidobacteria in the cecal contents.

Taken together, this suggests that B. pseudolongum suppresses IL-2
production in large intestinal LPLs, at least in part due to post-transcriptional
down regulation of Bc/11b and Ets] genes by miR-200 family members.



