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Analysis of the gut microbe-derived molecular pattern recognized by the serum
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Ulcerative colitis (UC) is one of the inflammatory bowel diseases
characterized by frequent bloody diarrhea and abdominal pain. Most of the cases recurrent the
symptoms and are refractory to medical treatment. In this study, we found that serum IgG of UC
patients strongly reacts to Gram-negative enteric bacteria such as Proteus vulgaris and Bacteroides
dorei.

1gG 1gG Bacteroides



(1) 1BD

IBD Crohn’s
disease: CD Ulcerative colitis: UC
IBD 25 UC 166,060
HP IBD
IBD
(2) uC
20~30 uc uc
CD
ucC IBD 163
1 2
3 4 CD
uc
T
PD-1 B
I0A Bifodobacterium
Bacteroides Enterobacter
Kawamoto et al., Science, 2012
IBD
(3) Wagji IBD IgA  1gG
Wagji et a., Eur J Gastroenterol Hepatol, 2004
IBD
IL-10 IBD
Thl7
Th2
109G
uc uc
D 40 5
19G 19G
Protein G [o[€]
19G DNA DNA  Miseq
2 UC: 40 5
104g 5 ml
(3) -80° C uc 57° C 30
Protein G Sepharose 4 Fast Flow 400 p L 25 % slurry in 20 % ethanol GE Healthcare
[o[€] BCA assay lo[€] 5 mg/mL
PBS 4 % PFA/PBS 20 mg 10 mL
PBS PBS 2 10mL 1%
BSA /PBS 2 5 mL 4 mL uc
1 % BSA/PBS 10 40 p L 1



PBS 2

IgG Fc specific 20 p L

0.1 mg/mL propidium iodide PlI

lpL APC anti-human

15

(Guava easy Cyte 6-2L, Millipore)

FSC/SSC
APC
0.2g 5mL
200g 5 4° C
3 2 mL
2 1.5mL
PBS 10pL B

PI IgG

(@] 2mL
BHIS
0.5 mL
A
4° C
A
1mL
37° C

30
mL B

BHIS

30
24 48

A B

50u L

(®)

4% PFA/PBS 1 ODgeo/mL

BHIS
10,000 g 5

4° C 4 mL
0.1 g/mL
A
IgG 5mg/mL 10p L
Protein G Mag Sepharose Xtra 1
19G
BHIS
I9G

BHIS

B

0.1mL
[o[€]

4° C

2 ulL

[o[€] 5
20 ml  TBS-T
1% skim-milk/TBS-T

5
mL 20pL
30° C
Chromogenic Detection of HRP Perkin Elmer

uc
I9G

1) 19G
0.08% CV =2.24
p=0.07 UC

1 7

uc
I9G

uc
uc

p <0.01
@)

15

[o[€]

w oo N ® W

1I9G

7 uc
19G

IgGREEE (%)

O = N W &

33 uc NS

1.
46.9+ 27.8% vs 12.1

+ 11.2% p=0.001

I9G

(3) I9G uc 3

19G
19G
3 uc IgG
uc
8.0x 46% (€

4) IgG uc
I9G

19G

1I9G

19G

9.0%
IgG 1.1%
4.3%
4 % PFA/PBS
1I9G
ucC

I9G
() 5
5
19G
10.7+ 1.6%
I9G

#9 #29

ucC
91

(6)
Protein G

15

050+ 1.46% CV =292

18.20+ 20.0%

19G

I9G
/ 3 20
Goat Anti-Human 1gG (H+L)-HRP
30 4CN plus For

0.04

0.50 %
CAl

uc 7
3715

8.90

062 121

DDA DR AR LAY AP AD 2P A4V D 2P 40N AP D

o m

REPgREMRDOES

12.6+ 11.3%

#9 #29
[o[€]

#36 ucC

uc

28.7+ 173 %

I9G 19G

#29 uc #8
#29

#8

19G
62.4%
#8
#29 IgG
1
19G
#36

6.3+ 5.2%
I9G
#29 IgG

#29 IgG



IgG 5
ImageJ 1.46r Wayne Rasband

IgG IgG 2
0.5 2 0.5
91
26 5
F1 UCBEFMBLRIGHEDE O EANMER
53 &FN 1
12 VTN A BOR SRR G
b 44 B 44
26 1gG 6 it F: 4k 44 } 9 12
19 (S | 0 |
7 IgG s m i 1 4k 4 2 5 7
(I 3 0 6 6
&M 6 20 26
20 'UC M EN29 O N il 1gG &MV WA £l M AS, MR i 1gG & B S AL
6 1 8 2Ll ; ' A AHE AL 4
(7) dot blot hybridization
91 16S rRNA
19 Proteus vulgaris 12 Enterococcus durans 3 Escherichia
coli 2 Lactobacillus casei Lactobacillus paracasei 2
7 Bacteroides uniformis 3 Bacteroides

ovatus 2 Bacteroides dorei 1 Bifidobacterium longum 1

uc
ucC lo[€]
[s[€} 19G
uc (€ 0.5%
7 CAl
1I9G 7
I9G uc
uc I9G uc
19G uc
19G
uc
IBD
uc ls[€] protein G
ucC IgG Protein G
19G uc
19G 19G
19G
Protein G
uc ls[€] Protein G
lo[€] uc ls[€]
19G
ucC I9G Protein G
uc uc
I9G 13 I9G 2
9
y -Proteobacteria
LPS
LPS
Toll 4 5
TLR5 Th1l7
IBD
uc I9G IgG

uc



9 8 1 0

Wakabayashi Y, Nariya H, Yasugi M, Kuwahara T, Sarker MR, Miyake M. 201

An enhanced green fluorescence protein (EGFP)-based reporter assay for quantitative detection 2019

of sporulation in Clostridium perfringens SM101.

Int J Food Microbiol 144-150
DOl

10.1016/j - ijfoodmicro.2018.11.015.

Todokoro D, Eguchi H, Suzuki T, Suzuki M, Nakayama-Imaohji H, Kuwahara T, Nomura T, Tomita H, 62

Akiyama H.

Genetic diversity and persistent colonization of Enterococcus faecalis on ocular surfaces 2018

Jpn J Ophthalmol. 699-705
DOl

10.1007/s10384-018-0630-5.

Nakajima A, Vogelzang A, Maruya M, Miyajima M, Murata M, Son A, Kuwahara T, Tsuruyama T, Yamada 215

S, Matsuura M, Nakase H, Peterson DA, Fagarasan S, Suzuki K.

1gA regulates the composition and metabolic function of gut microbiota by promoting symbiosis 2018

between bacteria.

J Exp Med. 2019-2034
DOl

10.1084/jem.20180427.

Yamamoto T, Ugai H, Nakayama-lImaohji H, Tada A, Elahi M, Houchi H, Kuwahara T. 50

Characterization of a recombinant Bacteroides fragilis sialidase expressed in Escherichia coli. 2018

Anaerobe 69-75
DOl

10.1016/j -anaerobe.2018.02.003.




Nagao T, Nakayama-Imaohji H, Elahi M, Tada A, Toyonaga E, Yamasaki H, Okazaki K, Miyoshi H, 41

Tsuchiya K, Kuwahara T.

L-histidine augments the oxidative damage against Gram-negative bacteria by hydrogen peroxide. 2018

Int J Mol Med 2847-2854
DOl

10.3892/i jmm.2018.3473.

Yamamoto T, Ugai H, Nakayama-lImaohji H, Tada A, Elahi M, Houchi H, Kuwahara T. 50

Characterization of a recombinant Bacteroides fragilis sialidase expressed in Escherichia coli. 2018

Anaerobe 69-75
DOl

10.1016/j -anaerobe.2018.02.003.

Stedtfeld RD, Chai B, Crawford RB, Stedtfeld T™M, Williams MR, Xiangwen S, Kuwahara T, Cole JR, 8

Kaminski NE, Tiedje JM, Hashsham SA.

Modulatory influence of segmented filamentous bacteria on transcriptomic response of 2017

gnotobiotic mice exposed to TCDD.

Front Microbiol 1708
DOl

10.3389/fmicb.2017.01708.

Hashimoto M, Waki J, Nakayama-lImaohji H, Ozono M, Hashiguchi S, Kuwahara T. 23

TLR2-stimulating contaminants in glycoconjugate fractons prepared from Bacteroides fragilis. 2017

Innate Immun 449-458
DOl

10.1177/1753425917714313.




Tanaka A, Nakayama-Imaohji H, Shimono R, Suzuki M, Fujii T, Kubo H, Yasuda S, Koyano K,
Nakamura S, Katsuki N, Kuwahara T.

65

Nutritional benefit of recycling bowel content in an infant with short bowel syndrome.

2017

J Pediatr Gastroenterol Nutr

e75-e76

DOl
doi: 10.1097/MPG.0000000000001630.

2018

2018

Haruyuki Nakayama-Imaohji, Tomomi Kuwahara

OUTER MEMBRANE VESICLE PRODUCTION IN BACTEROIDES FRAGILIS IS REGULATED BY DNA INVERSION

FEMS 2017

2017

91

2018




(Masahito Hashimoto)

(30333537) (17701)
(Hideki Ishikawa)
(30351795) (24303)
(Haruyuki Imaohji)
(80294669) (16201)




