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CPG ZAR T 1 AT IR 1k,

BOA U ARG A, IR IR IR LI AL 5T RNA [ AR LA s f el T ddi

I AVE MBI I B M RE L nE, R AR S8 CPG BRI .

X8R BHELM: RNABMENE R BHEE
hESES. 0632.13; Q520.3 XHEkERIRAD: A

LW

B Fire ML B RNA T #i (Ribonucleic Acid
Interference, RNAI)ILZ It 3k43 2006 4Fi# VUK B2
FAE L2 DIk, /Ny T TP % (Small - Interfering
RNA, siRNA)E P 2E R RE D 258, 30 e ok AH G
U BRI, A HLA O H TR KR siRNA
HEEMRLZ —, © LA %R
(Deoxyribonucleic Acid, DNA) [ AHA HLA ek JEatk, 76
RNA [ FIEAR FHEAT H bR 550 & it —Fh ok,

HHTRZ 2 RNA [EAH A3 2 75 2 L BE 3%
(Controlled Pore Glass, CPG)_[i%#% H kx RNA [ iH1%
FHAR, DURME RNA RIS B it B, 34T
RNAJFFI A . Q1 Sigma 2y 7] A% R & iR 51 34l
ek CPG S il BEH R BEIE BT 2K, CPG
AR ARAE N G UL IR P S AR A4 1 AR, CPG AE
MU AR A, R RIS AT SOV IE TR
LA, HERTE A, KM, BRI
PIEAE G b S RS, — e R LN T RNA
I BOBCRRT R. SRR £ 7 (Polystyrene, PS) & —Fik:
BEAL SR HLAAR, McCollum 25UV FE IR 28 20
AL T SPARTE I BRATAE MDA A [ AH 8 A4 31T DNA 1)
HHG BUS TR, IR CImERRIGIK, &
ToKA WL FIRDE BRI B 22 R IR AR B 7K 3 koK
3% RNA S48, R BT A2 5 i AT A
XD, RNA GG R P A S B AR I8, 2l
[ERE, Bk, OGS RNA A L.

V] AR AR 15 1 G A B A ) 75 8 e ) ARG, PRk

gt BEA: 2009-03-09, f&[E HER: 2009-04-17

XEHS: 1009-606X(2009)04-0770-06

HIREEAL, A — S04k (At Ae H T e e it 4h
KAk, Alul 25851 Pon 25015 ISR FH 20— il
Xt K T H-0,0"- L L BR AR MR, 433 T AR
1) CPG [HIAHAT ML AR, X LLAL e Ah 2 [h) i ol 2% 1)
BAARMIDE R R BT R (A, U, C, G)Jr AR
K, BEH LA TP A K, TR 4 PP A2,
BAIN T SER AT TAE &, BERbix— i), Lyttle 200
JFR T —FLL CPG 3L il FH A, e R
B IR A R O 38 AN E RS AR A2 17 A4, R A
AN AR 751 R 22, R T [ A 284k 43 2 1) .
Azhayev 25N E CPG 1i4: 3-43E-1-(4,4'- W4
CORHIE)-1,2- P9 T RERE, 193] T R T DNA G
i A . Nelson 2% 7 —Fh 44l Rainbow™ 3
H CPG #ifk, rmitkREtAH ML 7.

AR TAEH R IR LI B 5 Azhayev 20
76 DNA G A5 FH B0 TRV ()38 T R AR 4545, o 2d S
TN ERR OIHBAAREAR CPG 1A, 5 3-FIt
-1-(4,4- WIS AR B AR)-1,2- P R T R e o R T R
R, 5 E) PO R R RNA AR AT L O g A s
TR Bt FE RN AP BEREA T 9.

2.1 M RALEE

WA BROIBHAQ5% - LIEFIEZEE, kifk
80~120 um, JCAL)HIASESR % LA O34, N-SUH I
AR T RV . 3- HE-1,2-TA TlE. 4,4- WA R
1 2L 5(4,4'-Dimethoxytritylchloride, DMT-CI)F1 N-H1 &
K 4 (1-Methylimidazole, NMI)J 42> #r4li, Alfa Aesar
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N R (T AAAL) . 85% KA AL (o pT2l) s BE
HARRIT (T2 2l) 06 B B 28 2R A Rl s NN-Z
R CIERR 3 % (Dicyclohexylcarbodiimide, DCC), Z3#t
ai , J&K T OR A H s 1- 8B AR I = om
(1-Hydroxybenzotriazole, HoBt), 4:-#r4li, g /R4:1k
ABRAF “RHE, fheal, Jbnttb2akman; =
LR TG, Tl (ZhE>99%), B T EL DAL
AR RNA A5G AR . CPG Al B Sigma
Aldrich 7], HARFA ek, R T)

I FHIEM(L00 mL, JbntRRE AL 2R 5]
A wl), 85-2 RUPE L ) B FE A (R SRR AT B 2
wl), AR LT AN G (H A JASCO A ),
Waters2695 7 /= 24 v AH €0 i A% (& [ Waters A #]),
Ultrospec 2100 Pro “K4hr Yot EiH(GERE GE A+]),
Zorbax SB-C18 JAHEA AT (SEE Agilent 227]), LCQ
Deca*? HH % 25 it it 4% (3€ [E Thermo Election 23 7).
2.2 BEZHER RNA EIBEHLE R E IR H &
2.2.1 IR LR AR 1k

# 1.0 g BAELKEHAR. 1.1 mmol N-GUH FEAR A4 —
FHEP JIZ 12 mL S R BE I AT, HidE 15 min,
BIA 0.6 mL 0.6 mol/L — ShAk4k—— 2% FY Il 1) — S0 4
WBAE AL, 45 CHEFERY. 6 h. RNVEE G, F3
A 0.1 mol/L R ) N,N-— FF 35 F i e 35 78 (3% 10 mL)
N,N'- " FH3E A% (310 mL) . & He(5%10 mL). H
BE(2x10 mL)WRVER A, FCBTH8 2 h, T5 3
A 20 mL 5%k SBEEH, [BIARY 5 h, REH &
BE(3x10 mL). A (3x10 mL)#kik, B8 TR ad ik
BOR LIFREAR. KRR B A LR, v e
A 1R,

O

FeCls+benzophenone
PS+ N—CH,CI >
CH,Cl,
O
O
H>NNH;
N—CH,—PS ——
EtOH/H,0

(0]

B 1 s PRI LR BRI K
Fig.1 Synthesis of aminomethyl-polystyrene support

PS—CH,—NH,

2.2.2 3-5IE-1-(4,4- VA R FIIE)-1,2- A ) T
4 1k

30 mmol 3-Z(JE-1,2-P4 N 30 mL =5 LR H

figrh, =B N 12 h, [NV &R G Z MR L =L

T2 WG, A= 100 mL B8, [RIREROK, 55
PR 3- =5 LBk E-1,2-75 . 5 mmol 3- =&
Pef%-1,2-TA BN 20 mL Je/KmEseE H, HidE R A
5 mmol DMT-CI, =ildfi+t &M 12 h J5, A 2 mL H
B 2811 SN ZEPRBR 25, FIARYIIA 50 mL LR &
B, MUK FH AN R R S B M (3% 30 mL) FH4li 7K (2x30
mL)VEE SR OlE, WA PUAH, A 10 g Jo/KIRER N
PikE 2 h BRok, ARG uERR LR, AKRELRS
B, FHR B EHPIR 7). PP IR ATtk 4lifk, 0.1%
MERE FH - O~206 HY I (1) — 5 FH e 0 v R T B AE A T Y B
i, FRRFEOHART Y 3- =5 LB E-1-(4,4- W4 =
HHIL)-1,2-4 . 2.5 g 3- =IO BE-1-(4,4- —H4A
CORHIIE)-12- P RN 75 mL 9 mol/L S
W, EE B RNV, ZE TR AR 3
-1-(4,47- AR R HUE)-1,2- 0 T, T A
o RN TR E 2 Fros,

CH,0H CH,O0H

CF3COOCHs;
HC——OH ——————— HC——OH

DMT-CI

Dry pyridine
CH,NH, CH;NHCOCF;

CH,ODMT CH,ODMT

9 mol/L NH3z/MeOH
» HC—OH

HC—OH

CH,NHCOCF; CHyNH»

Kl 2 3-Z5kE-1-(4,4°-— FAR =R I AE)-1,2- T TR (A1 1) 5 1k
Fig.2 Synthesis of 3-amino-1-(4,4’-dimethoxytriphenylmethyl)-

1,2-propanediol linker
2.2.3 S WIEIR LG 1A R A3 X

FREL 1.0 g 24 RS R O M 8UAK, 0.75 g BEIHIRINT
BN 5 mL HERE . 0.8 mL N-FIJEBKIE, 4.2 mL PY SR
(Tetrahydrofuran, THF) VR A, SR, VY
Je RIS I 5 mL MERE A 5 mL USRI ko, 193
DR EME i P LSRR O A, BUiARF T 0.8 mL N-HH
FEWKI4E.0.5 mL Z BRI 0.5 mL 2,6-— F LAt iE Fl 8.2 mL
VUSRI TR A, =R SN 45 min. 435l H 5
mL POZNGIE . 5 mL BEnE. 10 mL Z5Hkvt, 202 T4
2 h, 525 mmol 3-&J&-1-(4,4"- WA= HIE)-1,2-
N, 3mmol 1-83 2 )F =M, 3 mmol NN'-—3 2
Bk —EME. 7.5 mL MEREIR A, 20 CHeY I ROE AL I
MBS mL Aot S, BT 1mL =40, 1
mL 7K. 3 mL LSRG, Ak )W 45 min
i, M 10 mL SJE#E, B8 T4 2h.0.42 g TG
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FPREIET 6 mL 2,6- - HIIENEmE AT 7 mL U S0 1
BT, IR SRR A3 (A B 2:3,
3, BER 05 mL, ARG 1hyHEAT kL, S3EIRE X
M. H 10 mL SfEwkiedogk, B2 h, #4348

o

PS—CH,—NH

o OH
[¢]
NH\)\/ODMT
PS—CHz_NH)k/\'r
0
o

FRFE B 26350 RNA ARG WL Bk, 4606
FEVER 4.4 WA S RHIEOMT)E B SO 7R
AU 3 Fros.

CH,ODMT
(0] HC—OH

OH
HO)‘\/\"/ éH NH
o) OH—2"2 ,
———————————— — —
2Pyridine,NMI,THF PS—CH;—NH

o)
0
nio—
HCOOH + o

o} OH
NH ODMT
PS—CH,—NH
o}

Kl 3 2 LSRR Lm0 MA S ) R 1 i
Fig.3 Attachment of aminomethyl-polystyrene support and linker

2.3 HIRE R ERE RIS

755 SCHER[AVAR R S8 2541, 20 0l LA A il oA S
& H Sigma 2\ 1) rA-CPG 2 (% 24 35 pmol/g) 4 [l
A WG B, A BUZIRIT 5 5'-AGCUA-3". CPG
Wt ™) e A B 5905 SCER[A1AR TR, A I8 G o™
VG MeBR V5 h: IN 2 mol/L &) HREHE T, 20 °C Ik
N1 h, K= AR EO1E], I 32%(w@) %7K, 55°C
SN 4 h BEBR IR AL, PR AR T 20% S 7K
H, HEAT SORH e OB € (RP-HPLC) AN, A4S 45 2F -
Waters2695 4 = 0 UAH (A, LA Agilent Zorbax
SB-C18 [ At it#E(2.1 mmx1.5 mm, 5 um), FahAA
2%-~15% L JIi5 I IR 2% 144 (0.05 mol/L, pH 7.0), Hf A
VEME, IZ4THTIE 30 min, AL 45°C, ¥ 0.5 mL/min,
K% 265 nm.

3 HR G

3.1 BRZHBAHIPENIREPLIMNEEETL

K 4 3RO MBI T IR R T SRR L3
PR AR BRI R SRR LA . IR A L
BN, WA, 2 R R
BR LGB AW WA, R LIRS
IN- G Y A8 R VIO NIV % s J2 I A ol ) 408 28— FY I I
i RO LR B AARAE LTTL(RET (1) C=0 44 )y 1)
11720 e b (B 2 () 0 447 0 sl ) A 3 1 R g,

XYL IR LR BEAR L 5 25 O e 3E S B T A
WL i, L SN TR B, AR BV i 4 —
Pl 2l b AR B RR 13 2128 H AT 2R SR 05 3
P, FT-IR B P 3 1 AL R AT U A0 A 7 7 2K
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Fig.4 FT-IR spectra of polystyrene support, phthalimidomethyl-
polystyrene support and aminomethyl—polystyrene support

3.2 RMEHMEFIEHENZ M
3.2.1 VIS TR A S A4 B 1) 5% )

19 #AAIA 1.1 mmol N-5C L4848 — FE IR iz,
0.6 mL AL, S NJE 45°C, FHEUAN[A] N I )
AR SR E R, 2R WK S s, 0~6h I, Bl
PN T E G, BB W0, A6 h J5 e W
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NI, BRI, S RIS TR A I T 3440,
fiEfLsilh FeCls MR, EBAZ RIS, L2
FeCls 7EM UL AELLSE42bR 25, DL 6 h D H0E S M I
6], BEREPRAEZIE B AL, AL R A fh i

0.8
0.7 |
0.6
05|
0.4
03
02}
01Ff
0.0

T
\4

NH, loading (mmol/g)

0 4 8 12 16 20 24

Reaction time (h)

B 5 s I i) b g2 FE 2 ) 5 )

Fig.5 Effect of reaction time on loading of amino group
322&Hmﬁﬂﬁ%aﬁﬁim%m

1g BRI 1.1 mmol N-50 HH AR 2K — LML I,
0.6 mL fiEAL 7, &D6h~%$TH&rﬁFﬁﬁW%
FEECRm, 45 RN 1 s, SN 25 C T
) 45°C, WHLH R EY 10%, FFFE 20 CHRIE
1 3%, i EE AN 65 C 2 e 22 85 °C N #ie LA AN AL
S5 IS ST BRGNS NI LA, A e R N R
M sz FE R, H 24 s B ik B KA,
Thifi R s FE i AR /. 2% 18 B R I 2 A Y

BEINRERE, PERUBRRA, LEFE 45°C O WL,

F1 RNEEMESEEZEMNE
Table 1 Effect of reaction temperature on
loading of amino group

Reaction Temperature ('C) NH; loading (mmol/g)
1 25 0.646
2 45 0.715
3 65 0.74
4 85 0.745

3.2.3 Em&hﬁ#ﬁaﬁkﬁsaﬁﬁ@mﬂ M
5 T AT SR N-S0 R SR 400 2R T i
SO EERIN R il {E%%IJFHEX?*WS%@E’J
Wi /)N AR PR ARG P B 25 15 I Z8 A0t FeClg 1M,
ﬁ&ﬁém“u}tﬁ%fﬁi@z 0.6 mL B SIS LT A fi 1 3%
A, BN N-0FF A0 2R R IV FH T v A T
A, ﬁ_ﬁ%J%Em%@E’m%ﬂt%ﬁix (G}
N-52 FH Q08 — WSE W e (R e A 2 A BT R I, HLOGs 3L
ﬁﬁiir”ﬂqcm&xﬁﬁéwﬁe&ﬂtwa@%%%, SRS R
ANGGE R T AR, 1.1 mmol/g f N-G I SE4R 2K
4ﬁﬂﬁﬁtﬂﬂﬁﬂé%%?‘%‘:ﬁ%ﬁwaﬁ%i)ﬁﬁ%&@%ﬂz.
A, Eﬁiztxfir“%%ﬁ%%%um%ﬁ 0.6 mL/g, N-%
BB HIBE A i F:24 1.1 mmol/g.
&33ﬁ%1(4¢_$1:$$%%t%ﬁ:ﬁﬁ
BEHSEREMEE
BB A el R SR IR R ESI MS St 25 s v ) 7
PIEATARI, ARG 52 SN 25 R e A, RS s
2 P,

& 2 (L EYBLIIN BN ES| NS HiiE
Table 2 FT-IR (KBr) and ESI MS data of compounds

Compound FT-IR, v(cm™) ESI MS analysis Expected mass
3-Trifluoroacetamido- 3380(von), 3108(wh), 2945(ven), 1715(ve=0), 1872 187.0
1,2-propanediol 1568(dnn), 1350(ve_n), 1209(ve_o), 1150(ve_f)
3-Trifluoroacetamido-1- 3460(von), 3060(wh), 1722(ve=0), 1608(1c=c), 4891 4892
DMT-1,2-propanediol 1580(Snm), 1412(ve_n), 1250(vc_o), 1173(ve_f)
3-Amino-1-DMT- 3407(von), 3055( ), 2934(ven), 1520(ve=c), 393.2 3932

1,2-propanediol 1400(ve_n), 1210(ve_o)

M2 A7, FT-IR 3 B e 55 5 1 fe A1
XTI AT ESI MS BEAT 431 Al vl i e, OB I R o
(724 3- = LW f%-1,2- TN 8¢\ 3-— 90 L IE-1-(4,4'-

TR ORI 2- N T, 27 3-24E-1-(44-
FHAR oK FHE)-1,2- 8 I A Nt 5 H bR =45 4.
3.4 BEZHERRNA EHEBHLE BUE R DNT 2 =242

1 I KE4% 80~120 pm. 24 2545 & 24 0.715 mmol/g ]
R HAR, 5 3-8 H-1-(DMT)-1,2- 1A i ) f 3l ok
BRFAMRBEIER:, 193RI LIHFE I RNA A HLA K
Bk, HAERAWE 6 Jim, MEWLLEH, RAVHT
Jo SRR SRR T AT R AR B W 45 M O, ok

BEVEAT AR DMT 25 4 123 pmol/g, BI7E RNA &
JRI, BAAZERER DMT {395, fedfit RNA F
FURTAE IS PR R 258 123 umollg. ASEARTE & it
PP PR R =4, @ =04 G A 5 MR T e AE Ak
by A Rgm e ai B AR AR RNA JPAI K
AR, P20 50%~75%MY,  Hese i AR 4
iy 61~92 pumol/g, LL7F L CPG #iAk (2 5494 35 umol/g)
AR, FOR IR MG K RE T R
EE UL R R S 20 R ) RNA P24, Esh, H
HIE A T T B A RNA R & Bk, gl
LR INEE SN LT
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(a) Before reaction

(b) After reaction

6 AR LA SN B B
Fig.6 SEM images of polystyrene support before and after reaction
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Fig.7 RP-HPLC analysis of 5'-AGCUA-3' synthesized on polystyrene support and CPG support

3.5 BRIEKS RS K IERE L

A B AR 5 w3k o3 5 S O T IR T 41
5-AGCUA-3". & ik i it 70 6 e BEvExf DMT ik
FERTIRTAN, bR B B AR AR PR AR L,
BT 95%. iRy G 24T RP-HPLC 438, 45 %
Wil 7 prows. INEPTLUE B ISR IR 20 [ AH 244
A H RNA 7= 5 Sigma 23 ] (1) CPG 844 I M 7]
ZAF N R I AR, R, H A fl
AT 1O PR 1% T AT B S 22006 (1.0 min I 5 Ak
B B R), Ul B AR R A B R AR, S
PR R HN R D B G UPE RELLT

4 % B
(1) IR E R 2RI 3R SE-1-(4.4-
A, ) -, 2 P S o B W S 2

#& TR A A B RNA AR B AR, Al
AEANTE RNA PRI K, B AR A,

ARk 61~92 pmollg, BN 11448 CPG Hifkf 4

.

(2) XM BHlEAA R RNA I, P54 1F
2 mol/L (K BV 20 °C N 1 h, 32%(w) & 7K
W, 55°CIAY. 4 h. HARMRIERAR KT 95%, 5 CPG
BARHRL, 77905 CPG k& B[y 41 = H B AT [+
k.

(3) IR LIRFE T RNA [BAHG LA B4
THm WM S S s RS AL BT
RAEGE CPG 3R ).
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Preparation and Characterization of Polystyrene Support for Solid Phase Organic Synthesis of RNA

LIANG Hong"?, LI Peng*?, ZHANG lJing', SU Zhi-guo*

(1. State Key Lab. Biochem. Eng., Institute of Process Engineering, Chinese Academy of Science, Beijing 100190, China;
2. Graduate University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: A new universal polystyrene support for solid phase organic synthesis of ribonucleic acid (RNA) was prepared efficiently
through the attachment of 3-amino-1-(4,4’-dimethoxytriphenylmethyl)-1,2-propanediol linker and aminomethyl—polystyrene support via
succinic anhydride. The synthetic efficiencies of the new support and traditional controlled pore glass (CPG) support were almost at the
same level. The loading of activating site of the new support was 61~92 pmol/g, which was much higher than that of the latter. Moreover,
the new support could be used as a universal support to synthesize any sequence RNA. The condition of cleavage and deprotection of the
product was very mild. RP-HPLC analysis showed that the product synthesized on universal polystyrene support and CPG support was
identical, and no degradation was found. This universal solid support may replace conventional CPG support.

Key words: polystyrene; solid phase organic synthesis of RNA; solid phase support



