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Screening of natural compounds for mucosal adjuvant as indicator
of IgA production from murine B lymphocytes
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Summary

Nasal spray vaccine against influenza virus is effective for protection against infection
with the virus by immunoglobulin (Ig) A secreted on the mucosal surface. To improve the
efficiency of the vaccine, adjuvant is necessary for induction of appropriate mucosal im-
mune response such as IgA secretion. In this study, we aimed to screen safe and efficient
mucosal adjuvant candidates, which have ability to induce IgA secretion, among natural
compounds. We found that poly (I:C) known as strong mucosal adjuvant induced IgA
from murine splenic B lymphocytes by co-stimulated with retinoic acid (RA) and
interleukin (IL)-5 in vitro. We developed screening culture system based on the IgA pro-
duction mechanism by poly(I:C), RA and IL-5 using B lymphocytes. This screening
culture system can be useful to search for an adjuvant candidate compound.
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IgABEAEMIEAN DML BREMLETH 7Y, ChET
iZ, TLR4 VA Y RThH5B Y RZHELPS & IL-5 DAL
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LPS KU RA 1F Sigma tt & 0, poly (I:C), loxoribine
KO CpG B iE InvivoGen 0 SEA L, Mtz < X
IL-5 ¥ R&D systems t:» &, IL-2, IL-4, IL-6, IL-
10} " TGF-B i3 Peprotech thir SlEA L7z, EA F 1L
i< 2 CD43%ufk (clone: S7), ¥~ ™ R Foy &AM
& (clone: 24G2) RUZA ML 7 M7 EY VB GR E—
1 BD Biosciences #hi» SHEA U7,
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< ZJHE B il BALB/c =7 2 (7-9 #4y, MErE)
FOFHBIL. BALB/c vV AR =M AR —EX XD
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v Y EYIM#E (Fetal bovine serum; FBS) % & ¢ Hanks’
balanced salt solution (HBSS) 12 T1.0 X 10® cells/ml IZ
B L, Pz v X Foy SR/FEPUKEZRM L TK L T15%
FIE L7288, Pi< ™ R CD43-E4 F U Hiik 2505 #H M T
AU Tk T304 MEkiE L. 2% FBS 2464 HBSS
A TR, A MLV PTEY UHAHAE—X &
RA LT 8CIZT T304 MiffiE L. kS N 43 B 25 &
IMag (BD Biosciences ) 12 & © CD43 [& i 4 F Bl
L, ChEaMEBME Lz, Za—H% A bA MY —IC
& BN OFER, 95% L LA B2205 kD B Ml T
Hotc. B LT10% FBS, 100 U/mloX=>1 >,
100 pg/ml D Z ML 7 b= A & Y RUEE uM @ 2-4 L7
Ty —)vEET RPMIL640K:H (GIBCO®) Z{#i
L, 5% COz fFfE |, 37 CTH#E L.
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TN ERERE L, 7 HREIR# LU/, £/, poly (O 1T
£ % IgA FELEOFEL M ZT~ 57201, B#lld%E poly
(I.0), TGF-p, RA KU IL-5 BT, »2 0 EEHED
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10° cells/well &75 % & 5 IZHilaZ#ERE L, 7HRIEEL
7o, ZokE, HFRNFOEER, poly I.C) 10 ug/ml,
TGF-g 0.5 ng/ml, RA 10 nM K& U IL-5 5 ng/ml iZ 3% &
Uz, Btk BT L — b %2200 Xg T1040 MO i
T5C LT ISR L, PUREEEZJIE L7
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IgM ELISA Quantitation Set M O* Mouse IgA ELISA
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5. RIU—ZV T RDIEE
A7) ==y S ROMER, IgA EAED S B RILHE
EN, DOLAYORMICT LV IgA BEEOMATHEZR T



% 3% X912, poly (IO),
WY ETH o

RA KOV IL-5 ORMEE % #

& S

1. TLRUAY RPRBEEEICRITTRHE

TLR 3,4, 7 RT*9 DV /7~ KTH 5 poly (I.C), LPS,
loxoribine & T CpG B iZ & 5 HillighAs B fla o Huikpe iz
MIFFTREEP N, IgM EAEIZB T, KEFRBEKD
LPSIT& 0 IgM EEAEZBEFICTHRT 52 &bk
(Fig.1). %7z, IgA FEAIZBW TS, REEIC LPS %
Ck D IgA FEAMBR Uc, #iET Y 2Ny FELTH
EMRTER SN TV 3B poly (I.C) HihTo Rl T T,
IgM RO IgA FEfED VT b a vy b o — VBEE R L T
ZALDITE s - 72,

2. BA VSRR vy FHBRAFERFINBEEICKRIFT
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B g% F 7z in vitro K53 %R T, LPS & TGF-B &
50 IE RA EOMHIHIZ L Y BHIIZIZGA 75 A XA vy
FHIEZ NFE SN, & 51T IL-5 FlIE DK pE AL & & B
Re&BIEMMoNnTHWSE, £ 7T, poly (I.C) & IgA
7T RAA y FHFERTTH B TGF-p H 5 W0IiE RA, IL-5
12k B LB PURPE R IC RIZ T B A MG L7, Poly
IO HF Tz T, IL-5 OFMIThnb 59, TGF-B
Oz & o 1gA BEAE IR S iz (Fig. 2a). £/, IL-5
T IgA pEA IR &/ B M, poly (I.C) & IL-5 &
BT RA & IL-5 o filfiaEmA s, IgA FEEDE S
BAMRKIADONE L. — T, poly (.C), RA &
U IL-5 OHLHIB F it B0T, IgA EARNEEITHAL
(Fig. 2b), Zh o QIR ABHE T 1gA el +HET 5
T EWGIn o T,
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Fig. 1 Effects of stimulation with TLR ligands on production of IgM and IgA
Splenic B lymphocytes were stimulated with TLR ligands and cultured for 7 days. IgM and IgA concentrations
in the supernatants were determined by ELISA. Error bars indicate the SD from the mean (n = 3).
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Fig. 2 IgA production induced by stimulation with poly (I:C)
(a) Splenic B lymphocytes were treated with poly (I:C), TGF-B and IL-5. (b) B lymphocytes were treated with poly
(.C), RA and IL-5. After culture for 7 days, IgA concentrations in the supernatant were determined by
ELISA. Error bars indicate the SD from the mean (n = 3). * P < 0.01 (Student’s t-test).
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Fig. 3 Effects of cytokines on production of IgM and IgA by stimulation with poly (I:C) and RA
Splenic B lymphocytes were stimulated with poly (I:C), RA and several cytokines. After culture for 7 days, (a) IgM concen-
trations in the supernatants were determined by ELISA. (b) IgA concentrations in the supernatants were determined by ELISA.

Error bars indicate the SD from the mean (n = 3).
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Poly (I.C), RA KU IL-5 @ 4LHli#ic X 0 IgA FEA N
B 2 2 ENP S M EE 5 72h, IL-5 LD HF A b A
A 2 EDOILFEEAPUAFEA I ED X 5 B BERITTHIC
SNT M E1T - 72, IL-2, IL-4, IL-6 K O IL-10H1%d
TORHM T TIE, IgM KO IgA pEA: O BEZE NI ®
SN -t —J, IL-5 1220 TiE, Hh, poly (I.C)
ED I H 5 0 poly I.C) & RA & H:HiliEo g
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(Fig. 3).
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FARTEYERES T 13 T e & oMl & TGF-Bic &b, T
P IE R AF R B T B PR 75 12 &k 5 TLR U 47~ K
ORI & RA, & %k BAFF £ APRIL 12 & 0 IgA 7
T ARy FRFEEINTIgA Bz E o, IL-2,
IL-5 R IL-6 2 EDH A + A1 A v IgA EEFIEA D53
L% FET 2 ENMONTHBEYY, In vitro DHRFTC
BT, AR ELTWAE0bh b TLR 3,
4,7 B9 @TLR Y # » KT &2 IgM KO IgA pEs:
IIEZERENH D, LPSIT& B HH0E IgM RO IgA A%
PZICWRT 52 Edbh o7 (Fig. 1), 20 IgM KU
IgA BEAE R OHNMNE, LPS JI#IC X 2 Al o iz
£0, bbb EMEMEL TR [gM BRI R O IgA B
PERIIRE M U 265 TH b, IgA 75 2 A4 v F#
Pz 3FBEIN TR EHMEESINS, —T, poly
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AR T o — VB E RS TH - 1.

In vivo IZBWT poly (I.C) 31 v 7NV ¥ T 7 F v
DORET U 2N N ELTY 7 F VPRI IgA %
PEHT B8, ZOMEHBEE R ONEN > T, £2
T, in vitro TOD B HifakF#RICB T poly (IC) 1T &3
IgA 7 5 ZZ A v FFEIZE T 2 FHIK 112 X 5 Hlli
EHat LA, BIRFENC &7, IgA ELEEFET
% D%, poly (C) & TGF-p £ d Il <37 {, poly
(I.C) &£ RA KU IL-5 OFHIETH B Z ENHO M E -
7z (Fig.2a,b). F72, LPS & RA E0HHRIZHE T,
IL-2 & IL-5 BB ICIgAEAEZ MRS § 5 2 &
EhTLaHnY, poly (IC) & RA EDHHIHRICHENT
12, IL-5 @A MBEEIT IgA FEA: 28 & ¥ 72 (Fig. 3b).
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7273, poly (I.C), RA KU IL-5 o :Hiliic X b &I
IgA FEHEMEEIM U7z, ChoD#ERL D, poly (I.C), RA
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