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Development of dress-up technology for cancer cell surface by stimulation with
nucleic acids
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After modification of carboxylic groups on hyaluronic acid (HA) with amino
groups, single-stranded RNA (oligo cytidylic acid; rC40) was modified there. Although the
modification rate of amino groups toward carboxylic groups was about 6%, all the amino groups were
bound to rC40. From analysis with multi-angle light scattering, we found that the conformation of HA

was maintained after modification of rC40, suggesting the resultant conjugates bind to the receptor
CD44.



WFFEBHAR Y R DT 5

ﬁr&immr?4wx%ﬁﬁﬁ%ﬁom%“ BALTL DAk L CE) < A IRBA IR
WTHDH, Z OB Z N AEBRIISH LEZ00N, RAUZF o ThDH, DAMKITY 75
ERGT L2 CHEINMEGENM. T M (CTL) SRS BE2%05, L, IR
A 1% CTL ZmiRT 5729 _¢m¢5 %@ﬁ&#fwm7721\%J@%ﬁW%T%
%, CTL IEZA Ml Eo MHC 7 7 A 1 3 FIZIR SNV TW DD AR Z BENCKE AT 9 25,
MHC 7 7 A 153+ OFRENIHI S ND & %i@mliam%%w&%f%@<@ofbio
(B 1742), I, DAY 7 FUoEEITRENS (T v—%) 2T 5F v 7 RA 2 MEE
FINFERAE S, FTLWVBREAT —VICAD DOH 508, TN THEMRILIFIREL IND,
ZORED 1220 MHC 7 7 A 153 FREMENER L TWb, 22T, BATVIZF O
Rambswd272012i%, DAMBROTUESERZI Lz CTL MO REHEFFOBIF AR D i
TW5,

2. Mo HB

HEEE X/ 77 7 ao— MEHES:, B2 a SE-E 4 LT, CTL 2B AMia %
FBOHMTHD LBHESEL-00MmRBEAESEZ FIFORBZ BIET, NAMmoaEE
EFRHEZLIZTEIND Z 2 BNAMIAIEMHC 7 5 2 15 FORBEAZIE L TWaH2, kLT
BETDBRELTWD DT TV, BETEBZET LD Rl E AND Z & B HERVEH
O'MHC 7 7 A 1%y %#%ﬁ WNTHRENMERIND L 97D, £2 T, MlaNOE~ 728
i ik o4 "8 (Bt ¥—) ICEH Lz, BT _HH RNA Z58#%7 5 Toll £
B3 (TLR3) 13A ¥ —7 v (IFN) JSEZFHFE L, MiRXZ0fPKic LY MHC 7 7 A
%%@%ﬁ%@kéﬁé:&ﬁﬂ%nfmé DA~ _F# RNA (dsRNA) EESF
(F¥VU7T) LT v (HA) 2FB Lz, DAMIRERIZIE HA B KD 1 5ThH
7 CD44 7MBRENZHBL L TV D72, ABFFE T, dsRNA &4 HA (HA-dsSRNA) Z{EfL Zo
FEMRF T F )PP — g VEITWRD LD AMIOFREEEEZ (MHC 7 7 A 155 FD%
BeFHE) 217, CTLIEMEORE A B4 (K1 4A),

CRARNA
-]

; g o HA
' =1
CTL izzw *,\
'/3& Q& 75%«7 K/MHC
222 _ AN 4%g
‘ i T
Qﬁﬁlﬂﬂ’a CDM/Q "' % @

&7?Fffﬁhﬁm
K1, MHC 7 7 A 1501 % 3B L TWORWA AMIRIZR LTiE, mLiW%f%&w#(E)
HEH RNA B2 LY MHC 7 7 A 153 F R OTF REE7RIN Al HE &5&&%%@@?6(6)

3. WrED HikE

(1) “EHRNAFPLIZE D MHC 7 7 A 1 /3 F0Di%EHE

YT ARXT ) —< D BI6F10 fifa% 48-7 = /L L — KT 1.0 x 104 cells THERE L, 24 K]
B L7z, “HHHRNA THHRI A /P UfE—AR ) v F U (poly :C) % 100 pg/ml THMN
L. 37°C T 24 Bpli55#% L7=, PBS THlln% 3 [E¥i51%. PE EAfiHt MHC-classI (H-2K®) Hifk
THREZITV, BBEMSEBZEEIT- T,

(2) HFEOFERD HA OFHH

DR (My) 2510 x 1090 HA ZBERAEY A P—2H N TH %EwﬁﬁéHAmﬂi
1772, 0.5mg/mL (ZFHHL L 7= HA V&R 40 mL % @85 % (QSONICA Q700) ALEE (5 4y 57)
L. FuAhiara~ 777 ¢— (GPC) ZHWTH %Eﬁm%ﬁoto\%iwﬁm%ﬁgﬁ
LI & 0 Mkt oy T B A R Lz,

(3) HA-oligo-C = > ¥ a7 — MEDOIERL (% 2)

AWFFETIT EHIHLRNA & LTAH Y T PR (oligo-C) LR Y A /2B (polyD) 7Bk
THS{RNA ZFHTHZ LI L, £ 2T, HAIZH LT oligo C DAL A 2k Ax 7=, HA O
TN a O HNVRE VIR 13-VT I ) T ar LRIGEE, T I o EEA LR, BA
L7272 7 #liTxt L T4 X N-(6-maleimidocaproyloxy)succinimide (EMCS) % Kt &H, < L A
T REEEALE, 22 FE TORSOMEITIZ 'THINMR TR L, BARORH {772, ~ L
A 2 FEAHA T L, FA—/VELESA L7 oligo-C LIRA S, GPC T LA L7,



=l
Hal oM o—é D=<NH

T e _BOC-DAP_ FiRE .
&ﬁ:ﬁ} fﬂ«% f@:\» H

HA-BOC-DAP HA-DAP

=

/_7‘\

U

Sy :\

o

= (s

HA-EMCS HA-Oligo C

¥ 2. HA-oligo-C D {EHL

4. WFTEcR

(1) —EH RNAFBLIZEL D MHC 7 7 A 1 /0 F0DihE

BI6F10 #lfi1 % PE f&ffiHT H-2KP HUIA CTYea L T HHBITBE S N> 722 & K0 BI6F10
MIEIE MHC 7 7 A 1 50122 BB L TWRWI EBXghotc, TR L, poly I.C HliE L
AR E gt T 5 & REOHEENARBEIN (X3), 2k, BI6FI10 Mlas —HH
B RNA [T LT (IFN-y23 A L), MHC 7 7 A 143 %@%ﬁ# WIXNDZ ENyhoT,

Non-treated Poly (I:C) 7hN#
4 3. poly I.C A METHD MHC 7 7 A 1431 (H-2K®) Yuta, e (7)., A ()

AWFFE T, poly 11X L oligo-C /A 7'V X A€
—a S THEZEITY Z &2 50, AU ~—IF
TTIEARL, R ~—L4 U IBH LD EHH
RNA T RERICHILT 220 E 5 D aEt L7z, poly
[ &A4Y) TF VN 40mer (1C40) 27 =— 1) 7 &
. [AREIZ B16F10 ML L, 24 BFE#£ 12 PE (E4f
PLH2KP PR TYea L | 8B BE Bl e 217 - 7=, 1C40
& poly Il 2B D —HE (rC40/poly I) HIHIZHBWNTH
MRIPUR CTIRE SN2 D, & U IR E N
- _EHTHLMICHEAREETH D Z EN Dotz
(K4), 2hXv, Ko FEARa v N THD )
TH RNA HIIIC & 5 MHC 7 5 2 15y To%siggs M4, (rCa0/poly 1) HITAHET D
THETH D 2 & BSMoT, MHC 7 7 A 1431 (H-2Kb) Yefa,
flaE (72) . A )

Non treated rC40/Poly |

(2) HDTEORZD HA O

HEA L7 HA X0 82 1.0 x 100 & FEFICRKE < KICHEAR S D ERMER BV VIREEIC
_@ii)ﬁﬂ?%ﬁ5k NN EITERAEIIIZ polyl & “HEHHA M EE D &y T4 )Fﬁ

S HICRE R FIZED e, 22 C, BEHAPBICIVEERRE IO HA 2155 2 &%
ifﬁ%to%%H@ﬂsmn&mmm%®%yfwmﬁbf®mwﬁéﬁm\HA@ TR
ERE SOBBRERAT,
m5mn%&@ﬂ%ﬁﬁ®(wcwﬁﬁ%%ﬁfoHA@UV%Wﬁ@wkw\Eﬁ%%%@
BAENOREZERBEL - 7=, &Lﬁ%@&uvhﬁ?b@ﬁ—yﬁ@ﬁﬁ%éhu%%%
DR EIRY T VTHDHZ &# % (K 57E), BERAEAZITY &, BEREEICE
BEMAEL Ien =, T KV, HA@ﬁ%é#ﬁbp¢§<ﬁoT%é EMDINoTr, SHIT
7a~ hOE—=IN—2Z70, BTEOZA0V U TANRRMINTHDZ Ebanotz,
S BIZEEMAR BT 21T D 728D, R EEMEEROmMAH T vy " blb a7 A— g



6.50E-02 1000

| ——non-treated !
' 1

6.00E-02

g

-~ ! =——=5min

% [nm]
L
(=]
3
E

\

5.50E-02

1434

10

dRl [-]

5.00E-02

4,50E-02 T T T r T T g 1
12 13 14 15 16 17 18 19 1.E+04 1.E+05 1E+06 1.E+07
4T 5 [g/mol]

Time [min}

K 5. BEWOUBFI%ZO GPC 7 u~< h 7S5 A () LarvrxrA—rarruay k ()

v7'ay F XV, HA O EZFHE L=, %&Mﬁ@ﬁﬁ%%<#é*kf RN ED
INEL R TNBEDN LMD, £, RAFE, 10 50FE, 5 50 F O 7 2 > XS T—ERR
EizitATcnaz &L, ﬁ/ﬂ(%n‘ﬁﬁfbtii/\%iﬁ‘d\é<f&o“(b‘%’)\_ki)\/\iﬁof_o [EL R
DIFEE NS0T DICRDPHEE I LD DTN, AE, HEPK 0.6 THo7-Z & L HA 130 f#
AiIfE CT U X LhaA VRO ThHD I ENThoT,

(3) HA-oligo-C 21> ¥ = 7 — MED{ER

HA OB VRFVIRITK L 1,3-07 2 7 a2 G SE7%, 'H-NMR (2 i@%mbt
A, EMIRIT 7% (HAL 55 FY4720 7 2 7 N 22 55 FEf) TH Y., (LAAEICR L TE
100% DR TRIGHDEALTND Z LR35 ho7=, HA OB NVRFTHEIZT /%%W%#h
T 5I1EE HA @ CD44 ([ZHRT AR NTHL b EEBE 2 oD 280, 73 7 FROBEHERIT 10%F-
FENHEE L ZZ DD, BT, BAINTZT I 7 HKIZxt L, EMCS % 30 M4 &IRIN L 24 Refil 4
BT« SR 24TV 'THANMR (2 X W EMCS O ARAZEHH L=, HA O 7 B F L EDKFHE
<L A X REOKZOENLD (K6), &2THOT I /I L EMCS REAINTNEZ LN
/\z))of,

BASNTE~ LA I REICK LT oligo-C & 1 &AL, 24 FF#£IZ GPC IE AT > 7=,
40mer ? oligo-C (rC40) Z1% 260nm & UV WA & 572, rC40 D B — 7 DEALD 6 BUS D
1T2FHEE L7z, rC40 1% 19.5 I fHic e — 27 BRA LD M, ?V%IF%%AHA&&%%@K
BT ORI N 16 2012 & < o Tz (K7), 2, @HFEDHA LG L
TeHIEL NS T ENGNnD, iz, KREIED rC40 1% ié:M:ﬁB:hm\: LEvY, &2TOrC40

Ol ~p
i a(3H)

| ——HA+EMCS |

6 . HA-EMCS ® 'H-NMR



0.20

0.15
——HA +rC40

0.10

Abs.

0.05

0.00

Time [min]

K7, <wbAI FEEAHA L rC40 SOSHTHZO UV (260nm) 7 v~ ~7 T A

MNHA EFEALTWEZE B hoT-, XD, HAL 54720 22 fHD rC40 ZH5A S8
Vo — MEROERIZR S LT, 72, a7+ A—v a7 ey MEFTL D, rC40 F5
AHOLEBICARLONT-OLFEEDEEXEZRL, 4 %%@&ﬁit%kbﬂxé@%ﬁﬁ%@bf:o hXk
0. rC40 Efifitk O HA H CD44 \Zx 3 D HGRFRAEIX AL L T e 2 E i RIB S b,
Lteix, fERLLToAR 3 v a7 — MAL i]LL“CpolyI%:T”**) V7 EE BAMRICRT S
MHC 7 7 A 1 53 TR BIFENFEENE D DRFTETH D, o, ThETAREMESL S FFO
HA LB ORRHDESEOEROBNITIZE A L7, HAWZT I 7 A8 A L CHEMEIEM
R L EASEPNEBIRE SN TOWARETH D, TARTTEHERZE LRV ESSFF
T2V S SV a S — MEEERITE 201X, 5B OE 5L LCTH LA
ReblzbTeELOND,



5 5 0 3

Tsuji Reika Ogata Soichi Mochizuki Shinichi

121

Interaction between CD44 and highly condensed hyaluronic acid through crosslinking with
proteins

2022

Bioorganic Chemistry

105666 105666

DOl
10.1016/j .bioorg.2022.105666

Mochizuki Shinichi Miyamoto Noriko Sakurai Kazuo

42

Oligonucleotide delivery to antigen presenting cells by using schizophyllan

2022

Drug Metabolism and Pharmacokinetics

100434 100434

DOl
10.1016/j .dmpk.2021.100434

Irie Hitomi Morita Koji Matsuda Miyu Koizumi Makoto Mochizuki Shinichi 34

Tyrosinase-Related Protein2 Peptide with Replacement of N-Terminus Residue by Cysteine Binds to 2023

H-2K<sup>b</sup> and Induces Antigen-Specific Cytotoxic T Lymphocytes after Conjugation with

CpG-DNA

Bioconjugate Chemistry 433 442
DOl

10.1021/acs.bioconjchem.2c00592

Yoshihara Erika Nabil Ahmed Mochizuki Shinichi [lijima Michihiro Ebara Mitsuhiro 14

Preparation of Temperature-Responsive Antibody?Nanoparticles by RAFT-Mediated Grafting from 2022

Polymerization

Polymers 4584 4584
DOl

10.3390/polym14214584




Sumiya Kazuki lzumi Hiroto Adachi Yoshiyuki Mochizuki Shinichi Sakurai Kazuo 523

Binding assay of human Dectin-1 variants for DNA/ (3 -glucan complex for active-targeting 2023
delivery of antisense DNA: Part 11

Carbohydrate Research 108731 108731

DOl
10.1016/j .carres.2022.108731

18 0 3

Shinichi Mochizuki

Enhancement of cancer vaccine by modification of antigenicity for cancer cells

Pacifichem 2021

2021

Miyu Matsuda, Hitomo Irie, Shinichi Mochizuki

Induction of potent cellular immunity by adjuvant nucleic acid-antigen peptide conjugates

Pacifichem 2021

2021

Fuyu Yamamoto, Masashi Umeda, Shinichi Mochizuki

Induction of the antigen presentation for cancer cells using immune response by double-stranded RNA

Pacifichem 2021

2021




RNA

70

2021

70

2021

CpG

2021

43

2021




43

2021

RNA

43

2021

51

2022

51

2022




HA-OVA

51

2022

71

2022

71

2022

HA-OVA

71

2022




44

2022

CpG-DNA

44

2022

CTL

44

2022

HP
https://ww.mochizuki-lab.jp/

https://ww.kitakyu-u.ac.jp/env/faculty/d-life/introduction/shinichi-mochizuki.html







