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Identification of commensal bacteria coated
with secretory immunoglobulin A

Takeshi Tsuruta
(Course of Applied Animal Science)

A part of commensal intestinal bacteria in mammal
including human, mouse, bovine and pig are coated with
secretory immunoglobulin A (S-IgA). It has been suggested
from our previous research that S-IgA coating of
commensal bacteria occur in bacterial group specific
manner in human and mouse intestine. Thus, identification
of S-IgA-coated bacterial genera/species would certainly
help to elucidate the interaction between S-IgA and
commensal intestinal bacteria. However, the method to
identify the genera/species of S-IgA-coated bacteria has not
been established. To identify S-IgA-coated bacterial
composition, we developed the method combining
immunohistochemical detection of S-IgA and subsequent
16S rRNA targeted fluorescence in situ hybridization
(FISH) analysis. Furthermore, human and mice fecal S-IgA
coated bacterial composition was evaluated by this newly
developed method with ten frequently-used FISH probes.
Fecal S-IgA-coated bacterial composition was successfully
analyzed with this method and this analysis suggested that
Enterobacteriaceae was preferably coated with S-IgA
whereas Bacteroides/Prevotella and Lactobacillus/
Enterococcus groups seemed to be poorly coated with S-IgA.
This method will be applied to confirm whether interaction
between S-IgA and commensal intestinal bacteria relate to
symptom of inflammatory bowel diseases.
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P ZIRECHI T O PERBERE % #70 S-TgA 2% 812 (BN
MR E ORI BENICTWMEN TR DIZh b5
. BNAIEIIHER S D 2 & e CRE L 72 B P
B LTVS. 2o enrs, 4E, S-IgA H 5N
BZ0r L CHEBR OB RE LIVR O 8) & % L T\ A T REME TR
REINTWAE,

S-TgA & AT O FHFAE I B S 2 % 72 2 J1 /LAY
Waaij 512 & o THiE sz, LB oOGENIZB W
T—H DRGNS X S-IgA 2% & L2 IREECTHAEL T
BYY, ZOBRIETOMEMBL TR > TnD 2
EDRHLNE ST L L, SIgA AL TW AL
WHIHFE A CTH 5720, S-IgA ORPIHIE D4
AR R 2 RIBISE TH D h, B DHWVIZIRIEEM
BREINETHLPIIHS A TIE R, FOHEE LT
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THE®HL, 4CT—MEELA EEk =008
(9,000x g, 1043) %47Vvy, 1ml @ PBS T 2 RI¥EE %17
o7z R, XLy bR ) —)-PBS (1:1, v/v)
THREL, BT T-20C TIREL .

Received October 1, 2015



36 EH B§E

S-IgA HBEREDRERE

PRV TVERE EEARL, 7 3 — Fl0-well
A4 R7 T A (REMTILE) O%7 201220 ul OF
P EMZ 72, BT 7 M F % UN— TGRS & 721412,
PBS T#E# L 72, ¥R, 1 % BSA-PBS THMR L7z
B FPCIgA Piik (1 : 100 ; Rockland #L) BLX U7 1 v
A4 7arra—) (1 :100; Dakott) %30 ul ¥
B VIZINAT, BETIEMA Y Fax—Tarl
72, PBS TH4rH, 3MIPEE%ITo 72, iR, 1%
BSA-PBS TH#i B L 72 HRP T NV 7 4 F 1gG Hifk
(1:100; Dako #t) Z & = VIZhNz 72, iR T1H
A Fa~x—3 3 L7tk PBS TS5, 3MEIVEE
7572, #0f%, DABY 7L v b (FGHEE) Lot
0.0001% H,0, (wt/vol) &ML 72001 M Tris buffer
(pH72) FTHEHMA v Fa_R=FL7 [V Fa—
hg, ZEEKICIR L, DABZEUL%E Lo 7.

FISH

FISH %13 Harmsen 5 (2002) O 12 W TiTo
7o, RERGEEDOAT A NI A%95% L5 /) —
JVHITHAR L, ZB5FZESE72. 16S rRNA 24 —7 v
MZLZZAYVIX I LEF Fa=nN"—H N 7Ta—7
(EUB 338, Cy3 7~NV) B & O10FEHE O M B #E4F 21
% Cy3IN)F ) IR LFF F7a—7 % FISH fi#
FHZER L7229 1) I X2 L4F F7a—7 NON 338
oy tu— V7o —7E LTHEHRL. Tu—
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Y74 a ik Tablel 127k L7z Cy3 941 I X
yLEAF R7a—7 (5ng/ul) #@ML7z0nA71) 4
Y- a Ny 77— [750mM NaCl (FI5gH3%), 100 mM
Tris-HCl (Sigma #t), 5mM EDTA (5554 7 A7),
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N Z ¥ (wt/vol, Sigma 1) ] #10 ul 2% 7 = VTN
72, F0H, NMNMTIVYAE—Ta Ny T r—%T
WERIATEE DS LD HN=H T A e hR5E7.
ATA N T AR WEFAICHEL, 1y Fax—F—H
T0CCTA v FaN—vary Lzt AIAFKTIA%
BNy 77— [180mM NaCl, 20mM  Tris-HCL, 5mM
EDTA, 0.01% Sodium dodecyl! sulfate (wt/vol ; FltHk
)] ITEL, 45TT05 M1 v F 2= F L7z #E
%, Milli-Q KIZiZ L, 225wzl S ¢72. DAPI Jefufk,
W DB % {729 Vectashield (Vector Laboratories
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I A & HObSEMSE IX 81 A1) /8 A%:) T L 7.
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) 3 £ EAERRGE (SE) T/RL7Z. B P B XU Y
AN T — & ORI EER & 1E—TCHLE 5 BT % 47
Vi, FREENRD LA O T, Bonferronis
multiple comparison test % fl\W\ CTHIGMED ZEDRE %
To7:. AEAKEIZSBE L7 (P<005).
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S-IgA #HEREOHEEBRRTE

TSRS B L O WIS ICIZFER L ERETY 7 v
71 A AV IE O EOGAREEE & M L7z, HUS L 7250w
GIRAT 2 7 b 7 = 7 Metamorph (Molecular Devices #1)
= TR 2 1T - 72, S-IgA #& K (DAB Bt
DT O 7= D IR E (R %, MEHEREROMEB L O
AR OB O 7012, F—HE O Cy3 B L U DAPI
YT NVEENEN R L7, DAB BB LU Cy3 B
MOBHMERRZEIZT A V¥4 73y b u— Uik TRz
BLIATA AT T ABLUPNONIIZTNHNA 7 & A
Y= a3y 2f7o72 A4 FH I A% To72. 10
FHEOMBE RN 7 — 7 THH L 728 %

(Cy3 Fmth) & & 18 S-IgA BB H 1 (Cy3 5 & U"DAB
k) #2nzihha b L7 e
EUB 3388 K N DAPI ¥ 7 )V & &l L 72 W5 % v C
T-7:. EUB338IZETOME NS T ) ¥4 X LW
RN SN TWBETY . F72ER 1 OBIZEHERE,S
DAPI 25387 L TV Wil 2 EUB 3382538 L T\ 5
WY TF—2ANRL L AN b Erb
EUB 3388 & O DAPI & 7 )V % & 1% L 72 W5 % fe A
BOFHIZH 7.
)

YA (T —=F—A) TIE, BHBEEICHEE RSN
ol b B b 6 79, S-IgA® B oW K X
Enterobacteriaceae 123\ >T clostridial clusters XIVa -
XIVb, Atopobium cluster, R. Flavifaciens, R. bromii

(% W BR 5L LLF), Bacteroides/Prevotella B & O
Lactobacillus/Enterococcus groups & V) B E 2% {fF1E
L7z (P<005) (Fig.1a, Table2). %27 A (79 —%
—A) O S-IgA # % %1% Enterobacteriaceae (2945 +
681%) TZOMOMBE LD DAEIIE L7z (P
0.05) (Fig.1a, Table2). ¥ 7 A (7)) —=%—B) Tl
ETOMBEFHE T YA (T)—F—A) IhbEW
S-IgA BEHREZR L. LarL, U7X (7)) —%—B)
b2 (7)) =% —A) LFEFRICHEMEEICH B %72
B v b b 6§, S-IgA®E B W
Enterobacteriaceae (2 3 \> T F. prausnitzii & [\~ 72 %
DMOMBEHEE L D HEIZE AL 72 (P<005,
Table2). ¥ 7z, S-IgA #: % % & Enterobacteriaceae
(7143 £606%) TZDMOMAIEL ) bEEICE >
72 (P<005 Tahle2). #O—FTSIgAiZa— &
MU WHIEBE L EAEL Tz, <Y A (7)) — 4 —B)
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Fig. 1 Typical image of the Enterobacteriaceae and Lactobacillus/Enterococcus groups coated with S-IgA. S-IgA-coated bacteria
in mice faeces were hybridized with ENTER1432 (a) and LAB158 (b). Left : bright-field image, Middle : fluorescence image
for Cy3 signals. Right : Merged image. Only red signal was extracted from fluorescence image and merged with bright-filed
images using Azpainter 2 (free software). Bars represent 5 um.
Oligonucleotide probes used in this study
Hybridization
Probe Target bacterial groups/species Sequence (5-3") conditions References
EUB 338 Univsal eubacterial probe GCTGCCTCCCGTAGGAGT 0 50 0  Amann et al. (1990)
NON 338 Negative control ACTCCTACGGGAGGCAGC 0 50 0  Wallner et al. (1993)
BAC 303 Bacteroides/Prevotella CCAATGTGGGGGACCTT 0 45 0  Manz et al. (1996)
EREC 482 Clostridial cluster XIVa and XIVb GCTTCTTAGTCAGGTACCG 0 50 0  Fraks et al (1998)
BIF 164 Bifidobacterium genus CATCCGGCATTACCACCC 0 50 0  Langendijk et al.(1995)
LAB 158 Lactobacillus-Enterococcus GGTATTAGCAYCTGTTTCCA 20 45 10 Franks et al. (1998)
Faecalibacteri snitzii t
FPRAU 645 cecalibacterium prausnitzii (part 1160 A CTACTCAAGAAAAAC 0 50 0 Suauetal. (2001)
of cluster IV)
RFLA 729 Ruminococcus flavifaciens AAAGCCCAGTAAGCCGCC 20 50 15 Harmsen et al. (2002)
RBRO 730 Ruminococus bromii TAAAGCCCAGYAGGCCGC 20 50 15 Harmsen et al. (2002)
ENTER 1432  Enterobacteriaceae CTTTTGCAACCCACT 0 50 0  Sghir et al. (2000)
ATO 291 Atopobium cluster GGTCGGTCTCTCAACCC 0 45 0  Harmsen et al. (2000)
PROP 853 Clostridial cluster IX ATTGCGTTAACTCCGGCAC 0 50 0  Walker et al. (2005)

*Formamide concentration in the hybridization buffer (%).

**Hybridization temperature (C).
***Lysozyme treatment (min).
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Table 2 The whole population, S-IgA coated population and the S-IgA coating ratio in the predominant faecal bacterial groups of
mouse
Mouse Mouse
(Supplier A) (Supplier B)
Probe Whole* S-IgA coated®  S-IgA coating™* Whole S-IgA coated S-IgA coating
population population ratio (%) population population ratio (%)

EU B338 or DAPI 124.14 £5.06 10.66 = 0.56 8.64 = 0.56 1644 =+ 3651 10.09 £ 1.3 6.63 = 0.66

|
ENTER 1432 552 = 0.63 cde 174 054 a 2945 £ 681 a 6.1 +046 b 431 €036 a 7143 = 6.06 a
FPRAU 645 6.58 £ 0.78 cd 0.77 = 0.28 ab 1133 =425 b 924187 b 31 £087 ab 3328 £593 b
PROP 853 6.72 £ 0.76 cd 0.63 £ 0.15 ab 944 203 b 76 1510 077 £ 034 ¢ 8.86 = 384 be
EREC 482 1964 =168 a 019014 b 121 +097 b 2022+ 1106 194 +0.76 bc 1259 = 5.28 be
ATO 291 895+ 1.07 be 029018 b 321206 b 595+ 084 b 1.31 £0.51 be 2346 £9.22 be
BIF 164 6.29 = 0.58 cde 08702 ab 1387295 b 629+110 15 £0.16 bc 258 =314 be
RFLA 729 387 04 de 0050050 095+095 b 493+ 1020 053 +025 ¢ 1296 £ 6.22 bc

T

RBRO 730 1.79 =048 ¢ ND b 0 b 508 217 b 048 £0.19 ¢ 21.35 857 be
BAC 303 992 + 1.07 be 0.26 = 0.08 b 256 £0.77 b 789 =129 b 0.28 = 0.08 ¢ 395+ 165 ¢
LAB 158 1246 =131 b 036019 b 3582115 779 +153 b ND c 0 =0¢

Values are given as mean * SE
*Counts 10° cells per gram faeces
**The ratio of S-IgA coated population to whole population

"Values sharing the same letter are not significantly different at P <0.05.

TTND, not detected

Table 3 The whole population, S-IgA coated population and
the S-IgA coating ratio in the predominant faecal
bacterial groups of human

Human
Whole* S-IgA coated™ S—'IgA* .
Probe population population coating
ratio (%)
EU B338 or DAPI 15168 =55.02 10.84 +1.23 932+ 187
T

ENTER 1432 1382 =463 279 =068 ab 2256 + 325

FPRAU 645 1219 =444 081 +03lab 747 =142

PROP 853 1101 +1.26 267 +042 ab 2504 =439

EREC 482 35.92 + 9.66 468 =143 a 1828 £835

ATO 291 4157 £9.76 41 =191 ab 1144 £589

BIF 164 84.88 = 56.8 194+£027ab 58 *178

RFLA 729 253 +132 039+0346 1333+816

RBRO 730 1778 £1697 039+02 b 1161 =854

BAC 303 369 =1 031 =015 743 =359

LAB 158 275 +0.89 0.08 =0.08 b 143 £ 143

Values are given as mean = SE

*Counts 10° cells per gram faeces

**The ratio of S-IgA coated population to whole population
"Values sharing the same letter are not significantly different at
P <0.05.

TRHERMEBICHEEZEZPZWVWIZOE DS T,
Bacteroides/Prevotella 7 )V —7 (395 +165%) B L
Lactobacillus/Enterococcus 7" )v— 7 (MHEFRLLIT) @
S-IgA #: % #\% Enterobacteriaceae (7143 +=606%) B
L O F. Prausnitzii (3328 £593%) £ O AE IR EZE
RL7z (P<005) (Fig.1b, Table2). %7 A (71—
F—A) T RO DR S N, Bacteroides/
Prevotella 77 )V — 7" (256 = 0.77%) B £ U Lactobacillus/
Enterococcus 7V —7 (358 £ 211%) T\ S-IgA #%
BEREIRLIC.
E b

S-TgA B BRI SME T CHEBEREN Lo 728
(P =007), v AEMHORKRE L FBEOEMA L D
#MPTL RSN Enterobacteriaceae 135\ E1E T
SSIgAIZ & ha— PSR THBY (2256 +325%),
Bacteroides/Prevotella 77 )v— 7 (743 £ 359%) B LU
Lactobacillus/Enterococcus 7" )v— 7 (143 £ 143%) ®
S-TgA B HRIIMEA > 72 (Table3). ¥ 7 R &y,
b I Tl clostridial cluster IX (2504 = 4.39%) T\
S-IgA ¥ % | Bifidobacterium (58 =178%) T
S-IgA B BEHR % T NEIURL7-.

Z =

AFEBCHE L 72 S-TgA BT H OB O 1k
FHEILEDSTgA L) a— F N7z S-TgA WHEH
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& O X Bacteroides/Prevotella 72 Vv — 7" 5 L O
Lactobacillus/Enterococcus 7" )v— 77 £ S-IgA |23
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NS OFERITT A OBEOFFERVIZBVTRIE S
T &7 H ARG PR 25 S-TIgA 12 X 1) #IRIZ a2 — b
ENTVLIREMEZHS LT 2D THLEEZ BN
%. Ta Enterobacteriaceae HERIIZ S-IgA 12L& ) 2
— &ML DA, F 72, Bacteroides/Prevotella 7 )V — 7
B X Lactobacillus/Enterococcus 7 )\v— 773 S-IgA 3
— P AN T2 DOPIFIREC T TIE D 555, AWF%E
PHIEEZORRIIAHTH ), SHOWFETHL 2T
LWED DD,

ARG HHESL L 72 S-TgA #7518 Ol B 7R 1 o #r
BT B IO~ ZOHA % 7T 208
ATEBLTETHLZEDPHEL IR -7,

v N OAEHIRENZNT 52 LIZL > T b fEF
S-IgA WEHRLZLT 5 2 LA STV b, Van der
Waaij 5 (2004) 13 5EMER#E (IBD) BHFIZBWT
S-IgA HERDP EAT LI L2 WAL THB Y'Y, Nadal
5 (2008) 154 7 A% A WA ARERIZ X D IKFEDT 6 kg
DEBP LI PRI T4 TICBWTHEBMETD
S-IgA BRI THZ L2 HMELTWEY. Ll
N5 D S-IgA BEROZALDO R IR E L TR
Td A, RWFZECTHEN L 72 S-TgA BB O # R O
BMERITFE NS DOEFIRREDZAIZHE D S-IgA #i
KOBALH L OMBETEND S-IgA HBEFROLZIIZ L B
DGO EHENIITELEEZLNS.
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