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W, % & :pET-22b-APRIL # % K 4T ¥ 5 . £ IPTG % & f K B & 3k APRIL dsRNA, £ 3k = 4 2 CF-11 # flg 4 1 8k 15 2|
4t 89 APRIL dsRNA;dsRNA £ RNase [ X # ) ,3t DEAE # 8 & F & # B AT 45, £ 5% PAGE.12% SDS-PAGE #, ¥k iE 52
RNase [ 5 % HF @O H . H—FE 0 THEN 2 B4, %2 4 APRIL siRNA, K% B 4% T W% £ % W, APRIL siR-
NA# % CHO @i B4 APRIL E Gk, &k R H 4 7% m CFPAC-1 4 i #k 1 APRIL siRNA, # T — ¥ &
B CFPAC-1 %48 f APRIL 2 H 6y #F £ 8 7 & al,
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Preparation and purification of siRNA targeting a proliferation-inducing ligand of pancreatic cancer cell line
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[ABSTRACT] Objective: To prepare and purify siRNA targeting a proliferation-inducing ligand targeted ( APRIL-siRNA), so
as to provide a basis for studying the role of APRIL in human pancreatic cancer. Methods: pET-22b-APRIL was constructed to
express APRIL dsRNA of human pancreatic cancer cell line CFPAC-1 in E. coli and the product was purified by chromatography
using CF-11 column. APRIL dsRNA was digested by RNase [lI to prepare APRIL siRNA, then the reaction mixture was loaded
onto a DEAE ion exchange chromatography to remove RNase [l from oligonucleotides, and size exclusion chromatography was
used to purify 21 bp siRNA. The purified APRIL siRNA was used to transfect Chinese hamster ovary (CHO) cells and the
expression of APRIL in CHO cells was observed under fluorescence microscope. Results;: APRIL dsRNA was successfully
expressed in E. coli after IPTG induction and was purified by CF-11 column. dsRNA was hydrolyzed with RNase [l and was
purified by DEAE ion exchange chromatography and size exclusion chromatography. 15% nondenaturing PAGE and 12% SDS-
PAGE confirmed that RNase [[[ was removed from oligonucleotides and 21 bp siRNA was purified with size exclusion
chromatography. It was also found that APRIL siRNA obviously depressed APRIL expression in CHO cells. Conclusion: We
have successfully constructed APRIL siRNA targeting APRIL gene of CFPAC-1 cells with in witro transcription, which
provides a basis for knock-down of APRIL gene in CFPAC-1 cells.
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i, AWEIES B Qian %Y HE S A MM SRk
— B M Ak S S R A R ) CFPAC-1 40 i #k
APRILFEF AEE RNA (APRIL dsRNA) , i 5 HAE
KM FE R i & BE 2R 35 R I AT 1 [ & RNA K
fi# 1 (RNase [l)/Kf# dsRNA , #5438 461k APRIL
siRNA, i — 25 WG H % YL 4 i 5 XF APRIL ik
SR, A — 25 (0 BF 5 B S A

1 MBFFIE

L1 @miesk Ak NP 40 itk CFPAC-1
WA E R B bR A B BE A0 BT R L
CHO 40 ik b 52 B2 4= din B 27 Be A W) 1k 2% &R 2R
577 R S8 = B . DMEM, IMDM, RPMI
1640 Ml Ham’s F12k 40 g 55 57 2 W A E[E Invitro-
gen AN ), B A A MLV AUIG 45 M3 0 B Hyclone 2
Al

1.2 EZXAMNKEAL A pBluescriptSK Iy F
TaKaRa 2y &), HBVP siRNA ., K7 #F % RNase [l
Fl pET-22b-loop M4 H R 2= A Yk # R 44 553
F A= W S0 % 5 W 5 Escherichia coli BL21-Codon-
Plus © (DE3)-RIL 4 A 3t [ Stratagene 2% Al 5 B
NI Tag B A B H TaKaRa 2 Al ; RNase
A W H ZEE Ambion 23 7l ; Whatman ® fibrous cel-
lulose powder CF-11 # J§ ) H 3¢ B Whatman 2
f] ; DEAE Sepharose Fast Flow W H Amersham
Pharmacia 23 @ ; )2 1 & 48 1 i 2% 4% . Biologic Duo-
flow™ Chromatography System ( Bio-Rad, USA) i
25 ml Superdex75 FPLC column(Amersham Phar-
macia) ; # 487 Lipofectamine 2000 W H 3£ [# In-
vitrogen 2 A ; HAM AL A 3 Sk 43 B 4l 55

L3 @miesd oS 10% 4 i i
DMEM,IMDM, Ham’s F12k Fl RPMI 1640 4 fitd £
Fr kB FR CFPAC-1 BRI 4N i #k .CHO 41
BT 37°C 15 % CO, FI L A1 BE A 160308 095 7 46 A, A
0. 25 %0 R F AL AT AL

1.4  APRIL dsRNA & & # 4k a9 #

L4.1 5l#wikit 546k MRIE TaKaRa 23 A
siRNA &3 )5, i B APRIL BB 45 3 44
fEHH 1 sIRNA 1 — BIAESS APRIL dsRNA % ik
B, BE x5 % Beise it 14, IR 519 5 s hn 1 FR )
PERGUIOL A5 . APRIL 5151 8 F5'- CGT CGA
CTC TAG AAC AGA AGA AGC AGC ACT CT -
3" CR X 4 I Bl A Sal 1 A1 Xba 1 A7
8),R5'- TAG AAT TCG GAT CCG AAG GTT
CCA TGT GGA GAG -3" CFRIZ ¥ 53 5l A1y

EcoR I #1 BamH T RBI 2, 518 H LR %R A
WIHE ARG BRA A A,

1.4.2 pET-22b-APRIL # &tz HFMEMm
it v 5 3R AE A B R 98 AR (R L R T A B £ X CF-
PAC-1 40 i #k APRIL 5 [ 9 i & 35 850% e = 19
SIRNA, AH#F5E 2L CEPAC-1 41 i bk cDNA M A Hx .
VAR &0 5 APRIL 5 PK 3650 551 (29 420 bp)
5°C 30 $;94°C 30 s,58°C 30 s,72°C 40 s, 3t 30 M
¥ ;72°C 7 min, 5289 420 bp DNA Bt EcoR
1 Al Sal 1 B§YD, 3 3% 4 5] pBluescriptSK (1) 4 I A7
s, H APRIL 514 PCR, B§UI LA % 5 HOE
watk, B H BamH T . Xba I A1 EcoR | .Sal |
DI 1E B g kL i DR B B iE B2 8] pET-
22b-loop I A#H R A7 &5 P, #5211 2% 35 IR fw 44 8
pET-22b-APRIL,

1.5 APRIL dsRNA # & ik & #h4%

1.5.1 APRIL dsRNA # A AT @ F k&
dsRNA FiA# & pET-22b-APRIL i 1 % i) & 1k
VLS AR AT, PR R ISR B 5 A 100
pg/ml Z R PUAMEY LB #52 F b 78 37°C #2% K LA
250 r/min BB B SR, B 10 ml &R 7 i
FPE] 200 ml B éE 1 F 100 pg/ml 2R FEMA LB £
FREF L FE 37 CEEIR H LA 250 r/min 1§58 3R,
MW 600 nm ARG BEME (D)IAF] 1. 0 B, M A
IPTG 2ZWEE 0.1 mol/L. LIAHF Y 5% 14 4k 22 1%
7% 3 h G UERR, o T HIWr dsRNA J& BRIk A
W 75 LA TR FE 15 32 (0 R IPTG i 5 10 2 15 3 bk
BL21 (¥4t T pET-22b-APRIL 1 K 1 &) hy XF
W FHBREE T2 OB DNA (19 7 16 T A b 45 BOR;
2 R )5 F RNase A AR, 190 Bt IR B 58 1 R ok LA G
M dsRNA By F K,

1.5.2 APRIL dsRNA #y 4 FIJH CF-11 4 i
A DLAY 5 b BF dsRNA PR R 44k dsRNA, $#%
1.5.1 W ik & dsRNA, ¥ 3 000 r/min X 15
min B OWERMEAE, LS 1 g BART A 10 ml
1.5XSTE(LA 5 X STE #i# .5 X STE 4 0. 5 mol/L
NaCl, 50 mmol/L Tris « HCIl,5 mmol/L EDTA,
pH 8. 0) Ft 40277 Ji L i BE LA BE L, 70°C /K ¥4 30 min
AHJG.4°C 6 900 r/min B> 30 min, I i
Ja A4 CF-11 WMttt . B b 3g wohn A JE K
CEEERWE N 20% B G ERERIH & 20 % B
() STE I W F-#5 1 CE-11 EMrkEdh s HEH 18% &
fEfY STE I W U6 CF-11 #: LA Bk 25 A 88 RNA A
DNA.R G STE W Ve dsRNA, BB 2
AR T K S BEDLTE ] 70 % L BEVEER % R I
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FiEETF TE(10 mmol/L Tris « HCl, 1 mmol/L
EDTA. pH 8.0)., M6 2 I 260 nm &b
D {H . 4& 14 Doso (AN 40 pg/ml T35 dsRNA #Y#
B LAV R E dsRNA,
1.6 APRIL siRNA #) %] % & 4.1
1.6.1 APRIL dsRNA K # 4] % APRIL siRNA X
HuF s 7EF 50 mol/L Tris « HCl,pH 7.5,
100 mol/L NaCl, 1 mol/L DTT, 1 pug dsRNA,
Mn®" ¥ 10 mol/L 20 pl SR F S 4350 1.2,
4.6.8 pg RNase M. 7E 37°CJe i 1 h J5H 15%
PAGE HLIK 53 K 7= 9 . A4l DL L BV 0CR i ke
W80 8 VAR R R Y] dsRNA K il 5 siRNA,
dsRNA # K7 #T % RNase [[[7K fi# J5 #M il NaCl & £
WeBE Sl 250 mol/ L. 2R J5 EAEEIC A B A Buffer (7% 20
mol/L Tris « HCI,125 mmol/L NaCl,pH 7. 5) 1 i
DEAE # I (1 em X 10 em # i§) , 4k 2 ] I # Buffer
YEEIL AR5 250 mmol/L.500 mmol/L Fl 1 000
mmol/ L # NaCl B B 1 B 85 W% [ 19 7K i =%y, Bg bl
JEIRE Y 4 it DEAE gifb )5, IOFEAT 15 % PAGE #l
12%SDS-PAGE # IR EE
1.6.2 AFfa#t—F 2 HE4M siRNA HTFHK
AT B RNase [l K fi# 5 9 siRNA — i & A A 4 5¢
2K B UEE RNACK T 30 bp) Flad B2 7K fif 7= £E
B4 A TR VN 21 bp) . & DEAE 4lifk i 7k
fiff =y B HE— 2L Ay B Ak P ) siRNA, 3
A 43 F i (Biologic Duoflow™ Chromatography
System~+ 25 ml Superdex75 FPLC column) 43 & i%
RAY . LRSI 2 21 bp K/NK siRNA,
1.7 APRIL siRNA # % CHO @ /e H 37T 41/
VRN B X BE L & T A APRIL 3£ A By 28k
Mk pEGFP-APRIL, # Y« iZ Bkl Jg CHO 40 i
W aEE Rk WA APRIL FAM K EH, LRI
4 4, it Y pEGFP-APRIL 4 ; pEGFP APRIL +
APRIL siRNA 544 ; pEGFP-C, + APRIL siR-
NA 542 , pPEGFP-APPIL+ HBVP siRNA 4%
e,

& 10% (V/ VO E4 M 100 g/ml 8 % &
A 100 TU/ml % % & ) DMEM (& ) 15 9% 3%, 78
37°C EH A ZE S 5% (V/V) CO, By Bx F2 46 By
I, A MM AR YL ET 24 h FE— 5 09 40 0 Rk 3 b
F 24 FLANRE R FEM . 4R )5 A Lipofectamine 2000
S e iR Fe Al 0 R PR A A R L Ty R e A
pEGFP-C, . pEGFP-APRIL Jfiki, APRIL siRNA,
HBVP siRNA & H# B T 50 ul OptiMEM H .4 2
pl Lipofectamine 2000 #i B 7 50 pul OptiMEM Hr,

FIRCE 5 min J5 K5 H ERAIARF RS, =
THCE 15 min 5 F IR GO A TS 1 500 4l
JC I # fif DMEM Ki 52 2619 24 FLES =M. 5 h
JEEFLINA 500 pl 5 20% (V/V) 34 4 i i /Y
DMEM, #9548 h #EATRIN , AR 8 2800 8 H ik
i IR Y IR 25 AN APRIL 3R IA 1K L

2 #F R

2.1 pET-22b-APRIL £ & H Ky HEREE W
) dsRNA £ A # K pET-22b-APRIL, £ i V] %
A8 T UL H 3 R B 4 3 DA IE 1) A 1) 32 B2 21 loop
PR ) 22 5 B o o5, I P I A, 3 3R T SR A
W,

2.2 APRIL dsRNA # %38 2 44t 255 WoR (K
D IPTG i35 W R 19 R 35 77 ¥ 4 RNase A b7
J& o HL ¥k 4> B nl L APRIL dsRNA 2% 4 ifi oK &
IPTG S BRI T IA Y4 RNase A A5 K W
dsRNA 4747,

bp 1

2 000 —
1 000——
750
500

250
1 00—

dsRNA

B 1 APRIL dsRNA EXBFHEHRHNIFSRIE

Fig 1 Electrophoresis analysis of
APRIL dsRNA’s expression in E. coli
1:2 kb DNA ladder; 2: The extract from E. coli (not induced with
IPTG) treated with RNase A; 3: The extract from E. coli (induced
with IPTG) treated with RNase A

afi k25 3 (B 2) BoR . Bkl DNA L EE RNA
5 CF-11 W AR 2R F1 7 e 55 e AT AE b RE i 3t i 5%
P 18% LFERY STE WK BEN 5 1 dsRNA $5 J i
IhH STE ¥ BEML
2.3 APRIL siRNA # 3k A #hAt 25 %
2.3.1 APRIL dsRNA # K #f & 5t b 4 4 6 7F
#  APRIL dsRNA % RNase [Il B V) K f# 5 15%
PAGE W%, & 87 21 bp 4b BB APRIL siR-
NA &4 (B 3), & 1 pg dsRNA/1 pg RNase [[[
20 ol SN A 2% T figh 80 % B e
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2 dsRNA £ CF-11 4K %R
Fig 2 Purification of dsRNA with CF-11 column
1:Before purification;2: The effluent from CF-11; 3-5; 18 % ethanol
STE elutriant; 6-7: STE elutriant

& 3 APRIL dsRNA 7K = #89 15%PAGE ik &
Fig 3 15%PAGE electrophoresis analysis
of digested dsRNA with RNase [[
M:dsDNA marker;1,2: 1 pg dsRNA;3-7: 1.2,4,6,8 pg dsRNA

were digested by 1 ug RNase [l , respectively

2.3.2 APRIL siRNA K & # & K4t BEHC 1
pg dsRNA/1 pg RNase [THY 20 pl SOWAK R SRR
ZY K5 000 f%5ZE 100 ml K& H 4 siRNA, FEd)
JFIR G Y4 DEAE 4ifb )5 AT 15 % PAGE
12%SDS-PAGE #HE WS, & I 15 % PAGE i |
9506 4 air Ab UL SiRNA F B (B 4A), 12% SDS-
PAGE HEH K EAF# RNase [l 5 H &7 AUIE S
1.2 3 FAEAR ILE] RNase [ & A (B 4B), DL 45 5%
VLA, 2l B NaCl % W U8 . RNase [l & H #
125 mmol/L. 250 mmol/L NaCl ¥ ¥ ¥t i i 5
siRNAZM B, siRNA # 500 mmol/L NaCl ¥ % % i
DL 1% DEAE #1224k J5 19 & siRNA BIR &
Wi it Superdex75 4 i 4 85 J5 v A3 Bl 4tk 19 21
bp K/NAY siRNACKE 5) ,
2.4 APRIL siRNA # % & CHO @ e % k& a8
%  pEGFP-APRIL,pEGFP-C, + APRIL siRNA

K pEGFP-APRIL+HBVP siRNA Ji ki #% 4t 44
CHO 4 s APRIL %68 H R A8k (K 6A. 6B,
6C) . 1M pEGFP-APRIL + APRIL siRNA 3% e 4
i ff e Y AR B AR S L B e Az 2R (& 6D

RNase [[l—

B 4 EBYIF¥% DEAE BFHAAERDN
15%PAGE(A)#1 12%SDS-PAGE (B) i H ik &
Fig4 15%PAGE(A) and 12%SDS-PAGE(B)
analyses of separated siRNA mixture by
DEAE ion exchange chromatography
M: dsDNA marker; 1: Sample before purification; 2: The effluent
from DEAE ion column; 3: 125 mmol/L NaCl elutriant; 4,5: 250

mmol/L NaCl elutriant;6: 500 mmol/L NaCl elutriant

5 DEAE BFHAERNEII~Y
ENFiaAUEEETN 15% PAGE BikE
Fig 5 15%PAGE analysis of purified siRNA by

Superdex 75 size exclusion chromatography

M:dsDNA marker; 1-8: Different compositions of effluent. The ar-
row showing purified 21 bp siRNA

303 i

RNA F # (RNA intreference, RNAi) 2 #§
dsRNA (double stranded RNA, dsRNA) #f 5 ¥4}
W& 5 HF A [FUR A mRNA 219 5 i, A fi 530
A 1 S PR 11 3 38 5 41 1 7 B 52, O — A AR R 10 A i
J5 R R IA VLB (post transcriptional gene silence,
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PTGS) B4, RNAL BRI & — b 30 ] 3 K 2 38
B AR oS A L e B DR D R R 9% O AR 2 T2 1 N
FHNS SR A 3L sh B 40 i, KR A 30 bp Y
Wik RNA S o« TIMRGE SR SRR, F8F
i 1 B RS G B0 A DA B AR T 5 R S ) RNA %
fif, e 2 S EAR S SR A L IR SR SR AR L X R AL
HIBH A% T RNAL £ A 76 0 2L 2 9 240 Mo o 9 2 .

Elbashir %" 5 Uik WAL 24 5 8 21 bp /N T4k
RNA (short interfering RNA,siRNA) BE 1#0 M 7L,
SR R ) RNA THBLE, 1A S B0E o T
MRGFETHFRG NTTL — VeI H] B 5P i3k
K, X TAESE T RNAL A B9 Ry 40, £ H e
SEP DI REAT T P AR BB Sy Tz B S HARTT &
R —FloE BB IR YT T B At Tl B,

Blo RARBMBETUERELEEHMERAELEANRIE
Fig 6 Inhibitory effert of APRIL siRNA on APRIL expression under fluorescent microscope(10X10)
A pEGFP-APRIL;B: pEGFP-C, + APRIL siRNA; C: pEGFP-APRIL+ HBVP siRNA; D: pEGFP-APRIL+ APRIL siRNA

FATA 5 F siRNA f i £ 75 1%« A% & ik
(chemical synthesis)™", oM S 1k (in vitro tran-
scription) "', dsRNA ) RNase [l % 1% 4 71 114 1k
T SIRNA IR # K7L (siRNA expression vec-
tors) ", sIRNA 23k HE 42 7k (siRNA expression
cassettes, SECs)™™ | {3 AP Bk 2 7 K Ak &
sIRNA, R J 38 i 5 G iy 5 10 75 056 = A 20 40 M v
J& 2 FhOJr R N AR T B 53 g T 0 SR R R
TCAAE R L 3h ) B 40 i b e s AR i siRNA L, 5 FhJ7
A B ROG R, T LUAR 48 52 56 AF 5 2 10k R 0
ARH ST, BARE T sIRNA Rk #k LR K
1) shRNA 1l LU7E W 7L 30 49 40 i 0 2% P i RNA
THEHLE X PR 3R 8 0 4 ARk #9024 LA
TN T A B sIRNATS (B0 53 Fh oy
IO T I PR S &2 T G 7 22 TR G S e | 22 4
A ]

ABFFE LA pET-22b-loop UKL M th & 1Ak, #) 2
T T7 promoter Ji 8 T F i dsRNA £ik# & pET-
22b-APRIL, i TPTG ¥ 5 . 1% FORL AE 05 15 K M AT
W R E RIS dsRNALJF HERGEFIH CF-11 #4 i A
FEWCRY % R b oy B i Ak 15 ) dsRNA, 4R )5 i8 i
RNase [ Y] dsRNA H siRNA, | il DEAE # i
BT A8 JE B A a3 1 OZ A 4 8 4l Ak 1 APRIL

siIRNA K HF Y« CHO 4 Ml 5 52 W1 W 41 il APRIL
Bk, R4 M His-RNase [ #l % siRNA B 15
AN Dicer, B3I T E 4 RNase [ 19 #1 & b
Dicer & 5 , i H E B V0 7% Pt Dicer & . 256 % &
LB, T ROk R 6 F R AF K il £ siRNA K
Ui EAL I 4 244 F , RNase [ B AL T Dicer, AH#F
7 W & T 4F X% CFPAC-1 4 i #k 1) APRIL siR-
NA,J F—2# @i CFPAC-1 40 i APRIL % [H #Y
WFFEBEE 1 LA, o dE— 2B A58 APRIL i PR 7 B
Ji g v PR R T

[Z % x #k]
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