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Research into the action of probiotics against infectious and inflammatory diseases and allergies has recently attracted
considerable attention in both the medical and food sciences. My research group has identified immunomodulatory DNA
sequences from immunoregulatory probiotics (immunobiotics) and confirmed that several synthetic oligodeoxynucleotides
(ODNs) derived from these sequences maintain the immunomodulatory properties. To develop ODNS that retain functionality
after oral administration, my research group attempted to produce acid-resistant ODN particles by encapsulating ODNs in
carbonate apatite particles (ODNcaps) using a cell transfection method with carbonate apatite particles. These edible ODNs
retained their immunomodulatory activity when taken up by intestinal mucosal cells. We have also developed ODN particles
for transdermal absorption. The ability to produce particles containing immunomodulatory ODNs opens the possibility of
using ODN particles in studies involving mouse disease models. If the therapeutic efficacy of ODN particles can be achieved
without parenteral injection, the cost, complexity and inconvenience of immunomodulatory therapy could be dramatically
reduced. In addition, this approach may lead to the development of novel immunobiotic foods and cosmetics that will
contribute to the prevention or suppression of many types of infectious, allergic, inflammatory, and autoimmune diseases.
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720 cDNAZSME LTI AT IAS—2HNVT, V7T
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52C. 30min T2MEEL, —80CTHRE L7z 71 —
Z K5 4% DC401 (Yamato Scientific) TGz G L 7= D
5+ A3 L 3—%—Neoc-AN (Meiwafosis CO. Ltd.,, Tokyo,
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YICEEEE, FIOHA RZEFTHRESELLDTH S,
ZORFIFHEZE 100nm-150um D F/ - A 7 a4 X
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T2 AGBEE~ 07 7 — VB sz (M2).
HARBE Y A 7 A ORFIFICOAT A~ 707 7=V B X
OBRRMI L, PURZHLD JAARE, PUESER L CHRIZIRE
EHFETLIEDPHOSNTWES, bbb, Ek~ruoy
7 — VIZBT S ODNMHL T DI Y iAAIE, REEIIYICATH
NTVBIREEATRIE S N7z,

3. 3. ODNHIF DR FF R

CH7BL/6 M~ A MM 2B L, 3> bu—
)V (Ctrl) & L CTPBS. GpC-ODN f##i¥-. CpG-ODN ki
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YHIR) AER L7z HEBIZ X ), B clufn X
TV A HEFTHEREE (Epidermis) T 5o JGHFIAMEE T2
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A7 VECEEF b)) 7 4 -ODN] 21572, 512[7
VEVEEF MY A -ODN b AV ¥ 7 AEHICHEA
L. KICRBECTEHRAEE RS DR ER2525 2 LR L7z



XA MY —MRREERE Vol. 29, 2021

p<0.001
E 250 p<0.01
=S

&
& & &£

4 < ABERBHEBY F OERZ Bar = 200um

M6 ODNMKFERRZITL— RHES) (A),

(X5)0

F 7o, EER ODN MR T-OEK % HIE L. ODN R Tk
OB A LT = VRIS L 2 e 2R L2, &
S oA, i Bl 2 BRE L T, R S-
#HIE L7-ODN DR EY—LICH D MA L, 1% T
o Y b Y AIZRA L7 ODNISH L CRBALEE (5
J 7z Ay -BEHNC-ES, =HF /) 7 7 EEHNE Y 5 —)
DR Z & T BT L 7274 ODN ks F O B
I L7 (X 6),

ODN 7O 7+ MUy L3ER& (B, C)

4. ¥ &

ODN % miRNA (micro RNA). siRNA (small
interfering RNA), ¥ 52X plasmid DNA (pDNA) 7 &,
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NOF 72 EETEARME LTS hTnd, b
IR Tin vitroMIIEE; 2R L XV T transfection & &
L7zTUNY) =3 27 A THDHH, i Tl siRNA X
CpG ODN D in vivo T ) N — Y AT ADMET &N Tw b,
Titta & (&, FmEIEPERY + — ) (Pluronic F-127) & 71
YL YANLT 4 FE)EHR LT 7 KT (NPs) & CpG
ODN O # &k (NP-CpG) % HI Ty A1) — AU a5
PET ML (X €Y — CD8 THINE) OFHEVEAL & iR ) I F5E
THIEERFEILZ, T2, YT R 7y MYy FAOKTF
&5 (intradermal injection, i.d.) \2& > T, OB
X LT~ ADAAFREZ FHO, P75 AEHEZRT I &
EWSHLA Y, Fanbid, #—FK ¥+ F2—7(CNT)
& CpG ODN O #iA 1k (CNT-CpG) DSz 5- (subcutaneous
injection, s.c.). BAZPIPZY- (intracranial, ic.) 5, [ U <
WHAAMEHZERT e LTws Y, 2ofs, 71
% 32 -CpG ODN. JREHEY » W L3 ™ 4 -pDNA % &
e GRMEY v ) 7T—2HREINTV D, L2LEDD,
BRI EEMICZ L BEREA~ORIRFEZ, »
TRWEELE SR TV D), EZIE, Th T TICHRINEZ
#9%O0DN T/ % 7+ ) (ODNcap) DRFEIKII L7z "o
RERERE 2. AW TIEK L 72 B A ODN Sk 113,
INFETA BERSFF v ) 7 —DRESNTVELHT,
KR I A My MEERL/ze —F T @HEEDHK 70
BTHDHI LD, SOLLZTERNEOYUENLINS,
HIfE, BRIl #% % T, RF1b. FLILODN %
BT X B MRIER RIS OV THGEZ #ED T 5, 5%,
A= PRV BAARBRLEE L TH ), FEMI
#53% L 72 ODNA DR NI BT 5 5045 R D W TR
IR 2479 TETH 5o ODN DR HG1%. B AARE
OGNV —NTH b, BT L TEE L 72 ODN KL T- Dk
FEGAT OFAMEIZ L ). RAESCBE ) oSl (BALT) %
W B ) > S (GALT) ~Ok# M L LY AARKEFED
m RS S e, RSB GEOREIZH T2 - T,
ODN b TR 2 K L 722 7 V' — Vi ORIER AT
VRGBT TNA ARSI 7 ZERFE 2 FAG L TR
TERIIIEIPIRZR 7 LV F — i BRI ZHE R, 56
VA IR BRI AE R 3 2 W ARE R RS O WFFEBIF 12D 7
MBI EE R Do FEREIREON FERIEDOMEIX, &
BTNy b rlETRkanizZenn,
ODN i 7 78 4 bPRFEREZERL, 77 Vb= L—%
v — L O X B SRR TR EE A WA Tk
Ty ORI AHH S, BOBIE O GALT ~O
P - WY AR LRSI N2, TO X912, ODNM
MAROFEEZH O L, L, BB T, &%
V— NERFEIZ T 72 & R L7z DLEARIRIE, Pl
IEEHOMON7-ODN 2 BEMERGET 5. AF 07T
ALHEMBFEORFICIF MY AL LTHED T b5,
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