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L1 Rekit S HEck s BB IR 4AKE (Single-Walled Carbon Nanotubes: SWNT's)
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Figure 1 ~Schematic illustration of denature/renature processes of SPG 0]
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Figure 2 Molecular Structure of 81, 3’glucans: CUR and SPG
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Figure 3 Schematic illustration of the formation of SWNT s/B1, 3-glucan composite
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Figure 4 Schematic Illustration of self-assembling of SWNT s/ semi-artifical 51, 3-glucan composite (=9
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RO YRR A 2R S S IEIY R AT, S0Pl =88ty . b i el B,
SHITNERE, — SEER SR, A1 PSR T R SR 2. P R BL 33X
MR GRED) . FREKIL, e SPG NREW 52T IR G A B B A8 X 2% H R LA s SPG
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BE AN B AR 2 TAR AR XA A VF B A E AR LS R S e s AR i % . BL, 335
W5 22 B BRI BUE 73 T 45 G Y SR 3 ) T2 8 =18 e s Ery s KE AT EA .
2.2 B13-HERES mRNA E—HE

Sakurai ZVIE T s SPG MBS 5 ZF mRNA KAEL %4, MA150H SPC FVOEE - RAEIR
(fluorescein Lisothiocyanate) (EBEE| & AT TR IEHIRY SPG, TG & 0L IEIARY SPG 53k F B LAY
mRNA BE ZR A mRNA BN BEE I ASE = 9B M ARE (the degree of fluorescence polarization)
PAA(P value), MHE RNAs (rRNA Hl - RNA) B IIAABEZE PE. —B0ADS, BT hesd A
ZHNRM PAESSHEE /TR RMIGK, BOmXM4REL]. s SPC RS AEHFVEH S mRNA /EH
PUERGE > F2446 ), WIS SR> TR KR, XMIEEERK N mRNA &8 — poly (A)-BE
(poly (A)tail ) ff15 HAEB 5 s SPG JEMAR M 7> T45-54), H'E RNAs H poly (A) B E, BrUATCIE
KU E SPG HEMME, FralFEERERE REALREAREY S mRNA 455 (HE2EARKZH
HHI 2 i AR SRR BN ZAZH R B DAX T X S8 3 T 5 - 30A mRNA RYEHEE, T s SPG A Y
AAEL —tH B TR S mRNA 8% — BB T4 A R8T, Sakurai ZU R FloResk v il 45
T SPGHHBAYBERL AT X P 1A 0] DA AR AR h 4R B A TR A W 73 B H mRNA
2.3 DIREBRERERES

B L2 SIS IIEE (CpG ) B 7R B2 % T BR (ODNs) B e RIS e Y . #9831 CpG
FEFRE % A 0K B 2 9% i LB AZ 42 ) (infectious agents ). 3 P (cancer antigens ) 1748 i &
(allergen), Henmi SNE T CpG 3R IR B 32 7k 25 Toll BZ4& 9(Toll-like receptor 9)iH
Ay, IRAI, TLR-9 A F P (endosome ) FIFEEFK (ly sosome ) XKUY e BB . G SR REAS
BRI CpG B 715156 3] PN 7R A R X 20 M 2 IR 4 50 9% SR 1 23 1 N Ay R0 SRS TR b 45 11
PR TR B L LTI S50 BEE ORI 48 5 1 CpG 7 AR R AR L S 7E bR 40 B 25 B 26 5 1Y)
CpG DNA, B&7T CpG 5, X XLFEAZTER(AS ODNs) 2 —Fh 42 51 B hREIL B SEAZ IR, W ok
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SPG A BN IR BAE A, ] 6 FR T IhABSERL TR R Y B AR 25 K Mizu )
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SR LAY S AR S R B A S A ok T SR M RB A TR S A TE., B
PRABIB RGO TS . s SPG MBS IN—NIIBER] X B Re A 0] LA S 54045 & . PRl eetE ) SPG 5
FHRIE S RS EY), KRR sSPG, — KR HIREE. 4 'F R 5 I 45 & it 40 MR
W&, [ X DNA (antisence DNA)#) BAr/E mRNA (HA T H) . CpG FEFH HFrfe TLR-9(H
PEFiERER), (B, receptor; % f&, endocytic pathway : MR, early endosome: ] 2% P&, late
endosome : IR PIIK, lysosome; VAR, antisense effect ﬁ)\(@'[}iﬁ)
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Figure 6 Strategy to deliver functional oligonucleotides to cell
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H, 15FIPUR SPG BCHEF= 453 5 0 SP-SPG (ks -SPG ) » Chol SPG (JIH[E FE-SPG ), R8-SPG (/\FE & MR-
SPG) M RGD-SPG (W AR —H AR KL EIR =KSPG)., Mizu " — LRI L, 24 SPG/CpG
DNA &5 INEIAMIA, SARMNBIHE L SR 779 25 W B3 T 2020~40%, X KHH SPG —3&
FEE R4 T CpG-DNA AZHg#M# . CpG-DNA/SPG (Beth) B & WG - A0 M A T 1) 43 s B A 344
s Hd 2 & 12 R8-SPG. B4 2 RGD-SPG F1 Chol SPG,

3 ZRERT B AR 29 AT N K AT 2 254 BT 5

3.1 ZRESREESFHERER

AR T H RIFO AR e Ve & S SRR R A R R BOR B 78 )2 1 S i
T ABRRENE TR BRI LR = T4, B RTHTICRY B 2 B2 e ol 25 SRR IR 4K 21
4. Numata VR SPG R HLBMERT AP il £ tH K VA PSR 2R Mg K AR 2, T LU T e 220 B4

[33]



553 4 I A -2l

VMR ERE . TSR I Mt R AR R AT/, 3R LR L, 333 LA 45 SR AR e ok F
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SPG (%54, AT ILEHERIE — ¢ bR, Rl — S RWEMEE N T SPG [ — k2SI, JF HL SPG/
BEWY 2% SV 55 SPG/ AR L IRLE A 1R FARML. B SPG f— S PT-N " BRI,

BT A SR R L PRI 40 & B 2 7 el L o 1Y SicSi BERY o SLHERN i B — £ 1
BRI 2 SRALSEERE . 3 BB TR %0t F AR BRIURE, Haraguchi 250 JES2 T SPG [ B¢
DI —Fh A S B R AR 2 Uk, B4 SRR (PMDS) RV F /K. (1R A T C 4w/ K HiAE
WZ ., fEIKZ . PMDS 5T CAEiZT T SPG W LA AL M fEAE T NaOH B ZE T, i at 2 R h
NP AHA R AT 1520 KA VERT SPG-PMDS 459,

3.2 B3-SR — R EER RS

BL, 3 BB BRI VE N — SR A Y /N T — YA 8 T 0 SR HE 13 24 4% 1 2 [ B T DA
HSL RS RN B35 57, 3 HL B L 38 R A RV BT LA E T Rl T28 81,3
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Figure 7 Concept of in situ polymerization reaction utilizing B 1, 3-glucan as a vessel (
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e FREAN AN BB A T FE . Hasegawa G0N IR 1, 4T 2R BT 0 (DPB) 1B Ry Bk . B By T b B 2
WKHEGINEISPG B)—4E=E, KRECERATT . BSEECE s SPG 1) DMSO &1 DPB 1) DMSO & ¥
PR G 5200 IR & I KRR (s SPG ZVEZ +SPG RessHy, R DPB /K LF A%,
PRI TG A W A W S DPB Y 8] 45 3% (CD) FRAEMRWCEE . 1E 82 IR, B S0 H 8 52
BETERY . A7 ERE S AR s SPG SR EIRE A 5k LA 556 CD {55, SPG #1 DPB A &R
SAEX—WBUE CD W, XEEFE . 1T SPG RIARBRAVIZHEIE ALAE 11, DPB 4> B 4 i = 47
BWG TN T —HENS | R RE R NARA LB, EIMNESH DPB/SPC . IS M ta 2 th o ta 28
RS, R EEWAE 720nm 2 — TR, ORI T AR R K AR LAY A R AR I,
DPB (94405 | KRB AR, RS GBS T T IESE, 3t 16h B 425N E 5T, DPB/SPG 1B & #7E 2000em
A BH B AR - CH —CH — B Z4E IR FFE R, 75 SPG AFFFERIIE LT » U JGIX e n i,

Numata %[56] 1€ A E@IEE'EEEﬁ%ﬁiﬁ%ﬁiiﬁ(trimethoxypropylsilane7 T MPS)VE NG R, 1l
Je- VR A 3R RN 5 [RIRE 22 77— A~ S MR R A5 A ATV T K B Si02 GOKEF4ERY B AR 1onm . TR &
SPG AURESL P A X FPET4RIRTEST . XA T MPS B i UE s 46 58 [ V. £ B & HEAE SPG Al —4E 28 i
M. %4 TMPS & EHNEETMPS/SPG BEE HILL N 3 I, Si0: GUKLFHER B2 KF] 25nm ; 24 4k%:
WA TMPS S &2NIARZ HI Si0: K4 iy, R Z LTEETER Si0: BREYW ., X RPN EZMAET
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Figure 8 Schematic Illustration of utilizing SPG as a vessel for sol-gel polycondensation reaction

R A ENY (PEDOT ) A 2 BV A I 28 1 & BT S i ab 28 5 LA, EDOT 78
HREREES | A TSR FRE, RFELT—A s SPC M E SR, BERVERE i E21H—FE g
WA KB, TEM ZBFTSEIR AT A PEDOT K EF4E, /2152 7 45 & K /NFIRL I
JKH PEDOT 44K ik, SXATREEH T EDOT 7E/K/DMSO H 7t BA BB Wit . 8 I AE R B 47

GWTELEDOT HYSRE RN 1B 2AE HARAR P 4T, 5771, PEDOT J2Hi/KAY. #E/K/DMSO ¥#57
AN BT A—H PEDOT JEK. /7 T4k i TR 70T A0 [a) m B HERRE AR ) T 3R R A4E — e
FrLLBKE) EDOT (K3, PEDOT #i5 s SPG A PEDOT/SPG &%, X B i TIE A &4 T
BRIR, SPG AN RER N A R RV BAR, {E15—{RAY2 PEDOT/SPG &Ml LI Bl —Fh XGEER)
LY B AR B KRR IRL,

3.3 B EBREAERRR TS LR A

TR T B 41286 U HZ BB KR T B 4188 AR 2 81 ) iZ 500 BN B AN THE AR %
s MR ABUGA RIS A BT Z N . (BRERAUKNT SRR A IS TR T sz B4
RRRE ). — PR R AENS TR AW SRR TEE. A=A s =4GRk E
PR &R T 2 R A B TR

B, 3B e H E M R, REAS SEEl— SRR TR B8, IF ELil TR IR TR IE PR A R
RERE LB & AR 73T ROT R AR 5 S8 8¢

Bae 7V HFSEIERT, E4F 5~ 50nm &9k T LUBMAZER Au/SPG &Y, ESWTET
K HARI B0 BT S B PRI X RIAAE KRR R T SPG 15T Au GRR TS 3L T 412,
H Au 9ORFFH—4EHED], HR 5 SPG MY, X TEHH Au ZORBORI A —4EHED 2R T BTN T
SPG A —4EHT K 23 I B s A

BB R A BL. SPC IERENSAHEN Au G0KRKLFRURML S . #F 532nm BOLIRST T, T LAMEE 53
HELEH S AR LR TR . FEVTLL MG IR S AN AL 22 B 3R A0 2602 T D] DATE O S ) S ok £ (L
’l9),

L3

SR EE b B fE AN R iR AR IR R SRR H i SNE R B
R T MR DT IS, BRAEAR SRR DI REVE B i A 5 B AR BRI BEWF 5207 1 A SRR Bl 2 AE S AR
BRL GBI 2 A4S A OB S B R T . MR B, 3R SR ol LA S n a4
KE SRS TROELE, XL EWRA RIFR YA, R T 2R £ 2 ek,
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Figure 9 The conceptual process for creation of Au nanowires from 1D-aligned Au

nanoparticles using SPG (%]
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Research Progress in Polysaccharides ’ Non-covalent
Modification upon Guests

LI Yong: ZHANG Hong bin
(Department of Polymer Science and Engineering, School of Chemistry and Chemical Technology

Shanghai Jiao Tong University, Shanghai 200240, China)

Abstract : Polysaccharides are abundant organic compounds in nature, generally produced by living
organisms- They exhibit a large variety of complex chemical structures,; conformations and
physiological functions, thus receiving more and more concerns nowadays- Among polysaccharides
family , B1, 3*glucans are the most extensively studied because of their inherent, strong helixforming
nature which has never been observed for other polysaccharides- Due to remarkable and unique
mechanical» electrical, optical and thermal properties:; carbon nanotubes have been one of the most
promising nanomaterials- Recent studies have also shown that synthetic oligonucleotides are useful in
treatment for various incurable diseases- In addition, how to produce a nanofiber structure for
conductive polymers and nanoparticles have attracted much attention during the last decade- In the
above three research fields; recent investigations have proved that the unique properties of
polysaccharides can be utilized- The present paper makes a review of research progress on
polysaccharides; especially B1, 3*glucans, mainly focusing on non-covalent modification of carbon
nanotubes, targeting delivery of functional nucleotides. inclusion of conductive polymer. being a
polymerization vessel and induction of arrangement of nanoparticles-

Key words: Polysaccharides; B-1, 3-Glucans; Carbon nanotubes; Functional nucleotides; Nanofiber



