~
~

AN

SERIYI L 6

\

Wor B L S D3 BT T B 7 a8 A A T 4 7 ARRS S ONZEAEVERS IR R CE A
D
5 e CEB. Hglr RHI (v 2 ov hopigenfgein)

WACTERE S0 TR O R A0y - S PR R O3B IS BB 2 R H 2 - Tnd 1,
HEDWIHN 70— 7 2@l Eg S ERTE GER) &, BIHmo sk
SEEFLIC T TR SN AN 70— I L iE R B BREY XL RML TS, B
T =T OEBRI LR A R ICBIRT 5 ER AT AL LTERASATWL, 7008
FL HEMBEE X BN Y 7 LAITOMERIZE ), BEEOICE BT RIS L
THERIZIT T 2 2 EDTHEE 2 ) L INEIZ W T O RER R ERED 7/ LT H 5
i EMIFEIC S T 2 MR THERPET D 00H 5 2, 2T, KERTIIEHEREOB
Bz /L TR Z AT 5 2 EAMITES NS 70N A F5 1 7 X (PB) %K% D

T WAETEMIE & L 20850 - NEOMILAER (70X h—2) %8 B
DT B 2 L ilAhic, PBRRE L CIIMIE A MH % %123 % Lactobacillus casei
Shirota ¥ (LeS). Bifidobacterium breve Yakult ¥ (BbrY) o 2%k, S/EMEAIE & LT
7 Al R (SFB) ‘“?f{ L7z BEFREBUL EDTA 2 X 0 15 B HIRD % 2 ) L
CodeLink Ov{7utl{, FE#H PCR (Efrﬂi\/"(ﬁ L7z,

HHE~ 7 AL PB%&USN3%¢§§%(3H@ M~ 7 2R LT 2 500 R
FREBIATEEGR, HIH S N 7CEIE FROE T 4 & LeS 13 RIS & 0 /NBOMEIE FRBLU AT

B BHRE <L BbrY IS L D KRIFCRELEE LR L, BIEHE SFB 13/
B & REBOWT B W TR L7z BIZ TN PBH LY £ B L TEEILIOZVIE
% T& - 72, Gene Ontology Consortium O 7 — % X — X2 I WTHELT % 8 HO#HEE S
TI) 5T A L, A TIE LeS 12X o THARSH, 85/ R, SFB TIZMIE - 41
Bar > 7 FVRE, i 7 0 —@EF OFRBIMEASHE CTH - 72, KIFTIE BbrY 385
TR MR - MRS 7 OURES T T — OBGRAEE T, T OMIAIL SFB LT
WA, LeS LR o T, FT7 LA 70T 7 4 VN (GenMapp, UCSHIZH 0
T, /M TIE LeS, KE5TiE BbrY @75 CHIBEI I OMEIT 2B 5§ 258 1(2 - RED ST B0k
MED NI,

B oBaein 2 EH L TEERY PCR IETHAT 21T - 7o R, 794 — M HEH cryptdin,
Z OiEMEICEE  matrilysin 15 f-O2881E, LeS. BbrY [ij Pb 48T 120k W R IAT# % 7R
U720 F5I2 LeS DX 2 BB S I X@ELLETH - 70 RN O BHEEIZIE S5 5
pancreatitis-associated protein (PAP) (X, LeS @452 X D BHEIL L D 55V siiE 2 588
TREIBRDO LN/, AT (mucind) (&, BbrY TE#%HILE FAICEBRA 2R L7z,
LR BS54 G5 12 S SRR 2 8 BLsi8 s H 7z,

[ ] HH%MSBMYﬁ\%h%ﬂ&%\ﬁ%mi&wﬁwﬁﬁ¥%ﬂuﬁt\i@
SRVCEEE AT DL T EAURIES I, F5IT LeS ki, AN IR T oA RN Y
ER cryptdln\ matrilysin, PAP, S ONHALIRIRIZBE 5§ 5 ST 0 #n TR B A e L7z,



BE AR AT LB A 707 LABIICIHIIEE F LRI RFERELORE
BAs AT N, EBRETHOIIHA0DHII L TR WIRE D 4 1R L i
ERC R

ZEM

1. Umesaki Y. et al., Structure of the intestinal flora responsible for development of
the gut immune system in a rodent model. Microbes Infect. (2000) 2 (11): 1343-51.

2. Fukushima K. et al., Non-pathogenic bacteria modulate colonic epithelial gene

expression in germ-free mice. Scand.J. Gastroenterol. (2003): 38 (6): 626-34.



DRI 6

The impacts of commensal bacteria and probiotic strains on gene expression of the

intestinal epithelial cells

Tatsuichiro Shima and Yoshinori Umesaki

Yakult Central Institute for Microbiological Research

Commensal bacteria play an important role for development of physiological and
immunological functions in the intestinel. The conventionalization of germ-free (GF)
mice by oral administration of fecal bacteria is currently used to clarify the
physiological roles of the commensal bacteria. Conventionalization is thought to be an
experimental system to reflect a physiological process during a weaning period in a
short time. Recent advancements of genomic analysis of hosts and enteric bacteria
make it possible to analyze the host responses to the enteric bacteria based on the gene
expression and host-dependence of the intestinal bacteria?. In this study, we tried to
investigate the interactions between hosts and intestinal bacteria including probiotics
based on the gene expression of the intestinal epithelial cells. Probiotics are expected to
exert beneficial effects on the host, through improvements of the intestinal functions
and modification of intestinal immune system. Lactobacillus casei strain Shirota (IcS)
and Bifidobacterium breve strain Yakult (BbrY), and segment filamentous bacteria
(SFB) were used as probiotic strains and indigenous bacteria, respectively. Epithelial
cells were isolated with ethylenediamine-tetraacetic acid (EDTA) treatment and
subjected to microarray (Codelink) and quantitative real-time PCR analyses.

The monoassociation of LcS with GF mice affected more strongly the gene expressions
of the epithelial cells of the small intestine than those of the large intestine, and
conversely, BbrY-association affected more strongly those of the large intestine than
those of the small intestine, based on the numbers of genes with more than two-fold up-
or down-regulation. SFB, a kind of indigenous bacteria, affected much strongly the gene
expressions in both in the small intestine and the large intestine compared to the
probiotic strains in the mice. In the small intestine, analysis of functional categories of
the genes up-regulated based on Gene Ontology Consortium indicated that LcS
evidently  affected the gene expressions in  defense/immunity and
transcription/translation category. In the large intestine, BbrY affected the gene
expressions of cell communication/signal transduction category. The radar chart pattern
of the functional category of up-regulated genes by SFB-association in the large
intestine was similar to that by BbrY-association but different from that by LcS. Array

profile analysis (GenMapp, UCSF) showed that the genes involving cell cycle in the



small intestine and the large intestine were evidently affected by LcS and Bbry,
respectively.

The analysis with quantitative RT-PCR method exhibited that the gene expressions
of cryptdin and matrilysin in the paneth cells were highly induced by both probiotic
strains, LcS and BbrY. Particularly, the degree of the enhancement of gene expressions
by LcS was greater than that by convetionalization. Pancreatitis-associated protein
(PAP), involving the reconstitution of tissue organization under inflammation, was
strongly expressed by LcS-association, although to a- lesser extent by
conventionalizaiton. The expression of mucin gene (muc3) was repressed by

BbrY-assocaiton as observed in conventionalization process.

Conclusion . LcS and BbrY strongly influenced on the gene expression strongly in the
ileal and colonic epithelial cells, respectively. Particularly, the gene expressions of
cryptdin, matrilysin, and PAP for defense system and sucrase-isomaltase complex for

digestion and absorption were significantly elevated by LcS in the small intestine.
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