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PARCEL

Development of DDS system based on the intracellular enviroment responsive aptamers

MINAKAWA, Noriaki
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In this work, we aimed to develop a novel DDS system based on the intracellular
enviroment responsive aptamers, called PARCEL Practical Aptamer Responding to CELIular Environment. In
order to complete this project, we prepared 2°-deoxy-4"-selenothymidine 5'—triphosEhate (SeTTP). Using
the resulting SeTTP, PCR was investigated. As a result, PCR went well when KOD dash DNA polymerase was
used in the presence of DMSO. Accordingly, we confirmed the conditions to obtain the desired PARCEL.
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Scheme 1 Reagents and conditions: (a) KSAc in DMF, 100 °C; (b) 10% aq. KOH—
MeOH (1:5), O, atmosphere; (c) 20% TFA in CH,Cl,; (d) TIPSCI, imidazole in DMF;
(e) 2,2-dimethoxypropane, p-TsOH in acetone; (f) mCPBA in CH,Cl,, =78 °C; (g)
uracil, Et;N, TMSOTTf in toluene~CH;CN, 0 °C; (h) Ac,0, reflux; (i) uracil, N,O-
bis(trimethylsilyl)acetamide, TMSOTf in CH3CN, reflux; (j) TFA in CH,CI, (1:1)

BONTALEW 10 ZFi T =V BRITE
<HiptEIT/RoT2, LINLEBRETHILEWE
/DN TERRD T, TOJRINELT 10 D
CANT AR FEA DS TRAET L
NEREEZONT-, T CTIRERS ZV T4
AL A=V (DTT) & s SHE VAL T 4 R
ANHATDEBEHNTE DL 7 K0
EZDODERIELTZ, TDRER, VAL T 4R
FEADOBZUE > TU TV N FE O BB AN H
RONNTHEITL . FABE 11 NAERLTHZ LN
bnk7eo7- (Fig. 1),

o
i /\LNH
NH
ﬁk Ly=o
‘NSo  DTT N
TIPSO~ g_—g miPso\ SH D
o, o
NsH

< 2 Tw

)
e
N0
H
TIPSO— s
TQNSH T|P30/\§1}H
d_ o

> o__o

1" L —
Fig. 1 Degradation of 8 with DTT.
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Scheme 2 Reagents and conditions: (a) thymine, TMSOTH, 2,6-lutidine, Ph-1=0,
CICH,CH,CI, 50°C; (b) MeNH,/MeOH; (c) Tf,0, DMAP, pyridine; (d) LiBr, BF;-
Et,0, dioxane, 50°C; (¢) H,, Pd/C, TEA, EtOH; (f) NH,F, MeOH, reflux; (g) DMT:CI,
pyridine; (h) Red-Al, 15-crown-5, THF, 0 °C.

4-FL BE 12 ZHAWT, Fox DBHFE LB
JHAavEEH Y TCFIVEELED
Pummerer Koz iT72-o7-, TDOFER 4 -&
LV URF IV AR 13 2R 60% T B =N
(DT ENTEIZ ALEW 13 D 2’ (IR ERE
ZREL-% . N7 vda i 2 ViR ik
K LAFES B T2’ - T oreRa{k 15 ~b
W, VT 15 BILA ARRIEEAL, BABY
FLEMHL 2 - T uEK16 257~ ZD 2’
PMRBIRTEZR T CTEIULLERLETD 4’ &
V)FIVUHERPERTED, UL, i#
iﬁm%@/ﬁﬁ%ﬁbmi BHLEwiTae <

HBond, BREEFOETTIHEST C-Se fi
/\75>F‘fﬂ§” IHIC B b FETHL AT LAk
AW 1T DEARDEL TELNDAE R Lo
77

FIT 22 -7 R R BERYRIE TG
ERRETT &L ALA W 17 OFETRE
HAEFREL, 18 LU, 5 KRIED %
DMTr{bUALEW 19 2457, ZD 19123 LT
a2 ERURBE LR AT-EZ A, Red-Al &iE
THIEL THWEGEICORERLETD 47-
YL FIVUHEER 20 2185 ST LT,
ZOFEZ, BB IEE DOy TV BN
TR BIER D AR B BT DM BN,

BLAZSHICHERE TENIZ. 2 - T A%
-4 L IXIVF U RFBEROBEN T A A
27205585 2 5,

BWT, SBHNZ20% 4" L )FIV =)
Uik (24; SeTTP) ~EZ5#al 7= (Scheme 3),
Bt k&M 20 @ 3’ (ikEeLE T F 4k
L 21 LU=, 5t DMTr A REL =V
At O FE 22 LLTZ, FE VT 22 ZHUF LR
ARV 7aYR (23) ERIGS 2%, e rly
DN T F T IR AERASE, 51& k0
TIATRIZLBIVEFDER{L, ToE'E=T K

\Z KDy iR %% C SeTTP (24) =& kL
7‘_0

o

DMTrO N B,
e

°_3, purro ° b
HO 1 1
c)
\fLNH @f: -l

o
1 1}
HO -||>-o-||>-o»r; -0
o~ 0 O
HO
24 (SeTTP)

Scheme 3 Reagents and conditions: (a) Ac,O, pyridine; (b) 3% TCA/CH,Cly; (c) i)
23, dioxane—pyridine; ii) pyrophosphate, Bu;N: iii) I, pyridine, H,O; iv) NH,OH.
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Fig. 2 Primer extension reactions in the presence of SeTTP, STTP or TTP. (A)
Sequences of DNA templates and primer. Bold letters were template regions of the
elongation phase. (B) Denaturing polyacrylamide gel image of the products. The
duplex of 5’-FITC labeled primer (0.4 uM) and template (0.5 uM), corresponding
triphosphate (50 uM), and each DNA polymerase (0.04—0.05 unit/L) in a reaction
buffer (20uL) was incubated at 37 or 74 °C.
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Fig. 3 Screening of DNA polymerases for PCR amplification. Relative yields of the
PCR products using Vent exo~, Deep Vent exo~, Therminator, 9N°  and KOD Dash in
the presence of (A) SeTTP with natural dATP, dGTP and dCTP, (B) STTP with natural
dATP, dGTP and dCTP, and (C) all natural ANTPs were described. Y-axis indicates the
replication yields relative to that Vent exo~ in the presence of natural dNTPs.
Reactions were performed in 20 uL of polymerase buffer, 0.5uM primers, 0.2 mM
corresponding each triphosphate mixture, and 0.1 pmol of the DNA template each
with 0.100-0.125 unit/uL of the DNA polymerase. The extension times in each PCR
cycle were 30 s. “not detected.
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Fig.4 Optimization of the extension times in each PCR cycle using SeTTP. Y-axis
indicates the replication yields relative to that Vent exo~ in the presence of natural
dNTPs. Reactions were performed in 20 uL of polymerase buffer, 0.5uM primers, 0.2
mM corresponding each triphosphate mixture, 0.1 pmol of DNA template and each
0.1 unit/uL of KOD Dash DNA polymerase. In case of reactions for lanes 4-6, the
mixture included 5% DMSO. The extension times in each PCR cycle were 30 s (lanes
1 and 4),10 min (lanes 2 and 5) and 20 min (lanes 3 and 6).
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