The Korean Journal of Microbiology, Vol. 39, No. 4, December 2003, p. 235-241

Copyright@©2003, The Microbiological Society of Korea

RNA aptamer 23S 8l
7

QlZ} HiojAH

—_

CD4+ peripheral blood lymphocytesOjA{2]
Hio|2{ 20| F4| |

ol 4 8=

CFACHEfW Xfednf

e

1o

S

ST LhoMIA BIOI2E i

A13 Q17 9 A+ vle]2)2 (human immunodeficiency virus type 1, HIV-1)$] Rev S A of] o) &}o] opJ 3R
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U Fol 2 A Ee A9 HIV-1 T4 d4E FA3G T 2 A o 27 (RNAS $¥8= AA7 Agd
A Eo|| ¥] 8] RRE40 RNAE H¥ 31 A oM Bt o] A9bA 0 2 HIV-18] $4) o] A =%l 22} vlo] g
28] FA4] o] GA 3] AAHAE X 35T YA A = 12 E Pl 2 ulo) A FA] o] AAHY . o) 2 A}
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AE A F9ZH vlo]#) 2 (human immunodeficiency virus
type 1, HIV-1)ell thate] dA) F-8=51 = ol 2AxE
€ e 78 BT 5o dA 2 Eduo] 28 59 o
o FAHEE A3l 2 ARl B2 Aokl Ark12). 2y
HIV-10] ZAE3= A2 A7AEQ) ZYEDAF ex vivo A
o YE glo] FAAE WL ¢ o g (16) HIV-1 T
2ol A8g Yt HIV-19 $4& AT + e F34
B HIV-19] tigh BR8-S 38 & s FH9R1E 043
FHA} B ool §-88 o] ® &= 3t o9 go] HE
Well Mol HIV-18] F4& AAE 5 e F14 A182A4
HIV-1o] i3t antisense RNA, 2]E.2}9), RNA decoy HEE
siRNA 53} o] nlole|2 A& AAE § Qe F& Zole]
RNAE BdE & e FAAE AlX UlolA] ddEA)7]= vy
o] 8% AoJth(18). Aisld QoA o]&d+ RNAY thdh
AHzgo] fFEER] ofe Aoz deA don RNAS AE
W #rEo] golsly 3 RNA7| Blolgl& 2R3} uf$ Eo)
Hog ghgd 4= 9O EE RNAE VWMo 3 AAAES &
FAE2] AR JTe %S € 713 5 Q7] ditelt) 2
2L} antisense RNA, B8]HA], BB+ §iRNA 58 o] 831 vhis
< 228 AAA ] e HFE 7 = e ol nlo
2129 & 7FsAo] AS 4 Uths ©e] WAlsh o

RNA decoy®t #-2 Zo]9] oligonucleotideZA] HIV-1 RNAY
EAN3)E= wans activation response (TAR) RNA BE= Rev response
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element (RRE) RNAYY 3|35 H48 w3t} HIV-12] TAR
¢} RREE HIV-19] 54 =3 9EQ) Tats} Revel] 212t A
oM HIV-19] 34 #d vy} HIV-19] 2418 93] o)
G T8 F9jolth(14). ©]#3 TAR L RRE decoy RNAE
& AX ol hdE Al HIV-19) TAR = RRE RNAS} Tat
B Rev i Ite] 45 Ago] Wald oA Q1A CD4+
T Qa7 AEFNA 2 HIV-1 S40] oj$- axzog oJAg
T Jok BuEAdok, 8, 15, 17). 53] RNA decoy’} THe
AA RNAET F8l§ H-& RNA decoyol 3EEH+ HIV-1
RNA 9|7} HIV-1 strain”}t} 2 BEF ] 9lon o]#3 RNA
decoy®ll thdled &AL 7IX=E HIV-19] Tat B Rev -9
7} WolE EdRolES 8 A7) A4le] RNASH AEE 3]
e Zolng EEHIL IE Aotk

B} 6 a39#2l RNA decoy?] /W& 984 SELEXEh=
AlEzhg A= B9, 2000 28] HIV-12] 24 whi g dist
o Br} o] & AT 5= = RNA 224150] A=HE) o]g
g AT e BE B3 ojuist R Tl oisiA
T w2 Aoz A%s 4 gle RNAVE AEE 5 glon
o|2]3F RNAE RNA aptamerg} E#T} SELEXE ©]| &3}
HIV-19] Rev THZe] tsle] op4¥ RRE RNAKTH 108 T
Z AYY 4 A= RRE402 HHE RNA aptamer7} AEER
omn o]2fg RNA aptamer®] AZ oA el 7]5% ofdd
RREETH ©] = UFo] BiEArh2,19). ©]213 RREA0
RNA aptamerE ¢13|2] CD4+ THEFo] by Ao opl g
RRE RNAZ ©]43 decoy RNAY W3Rt AR o &30
E HIV-18] 5218 A 4 duch9). debr 2 ATl M=

[ =1
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RRE40 RNA decoy’} B 944202 HIV-1 79 &Ae] X5
o -S-82  U=A HF3H] 93] QAYA CD4+ peripheral
blood lymphocytes (PBLs) A|25 & ¥ glEZulol2ix HE
Z o]&3}e] RRE40 RNAE Hd Fof 225t MEolA 9]
HIV-1 54 @44 3 2 52 s a3 0=2 M2
FAA A d7] Y8l ulelds 44 AEF9} CD4+ PBLs
AZE 3T s 27 o 20%9) CD4+ PBLs Al ¥o) HEZ
Hlolzix WE]o] o]s] RRE40 A7} AgElor ogh Al
FollAe] HIV-1 4o} th2F (RNA7} S = HET
Hl&) o ZpH o2 AAHATE 2L} vlojeis F24o] &A
3] A A= Zatgon YAl Ee TAE FEY nfolgx
gA L B 9}

e W Yy

CD4+ PBLs M| Z $& X! {22} Hjo[2{ A

A2l E¥ 100 mi=- lithium heparin collection tubedl] F.o}
phosphate buffered saline -89 (PBS)o| L:12 FAAZ F
Lymphoprep (Axis-Shield PoC, Oslo, Norway) cushiong ©]-83}
o 4CoA 1500x g2 158 7+ 94 E&38I¥ ot Mononuclear
bandE E-2 ¥ PBSE F ¥ o] W31 1 mM EDTA®} 0.5%
Gamimune (Bayer, Pittsburgh, USA)°] ¥3¥ PBS &0l ml
& 5% 10° Mo AEr) HEE Aeda 20837 syt
2x 10" ] AEE 1 mM EDTA7} /¥ PBSE 39 1lg
2] 3 T-25 anti-CD4 Microcollector flask (Applied Immune
Sciences, Santa Clara, USA)Sl Zo] 20t} 7} flaskoll 10%<]
I3t 21AHl9] AB serum (Pel-Freeze, Rogers, USAY ml &
50 U9] rh-IL2 (Norvatis, Basel, Switzerland) 2 ml & 5 mg<]
PHA-M (Sigma, St. Louis, USA)°] ¥-#¥ RPMI 1640
(Invitrogen, Carlsbad, USA) BiA| 5ul& H71% AEEE 37°C
oA 3437t wiFatATt. S48k CD4+ PBLs A EE-8 flask®
8 7PHA tappingg F3) AAT T A8 flaskd] NEES
T-25 flaskol] & & 1ml T 2x 10709] AE 27} =2
NZ$ WAE A71Ean. dERZuteld A HEE {348 A
©@3}17] Aol CD4+ PBLs Al L5 o] &3 U i3It

CD4+ PBLs A|¥Z ©]83F HIV-1 52 2FL 23} primary
CD4+ Qb+ MEZAA F2% 4= 9l HIV strain SF13& ©}-&
3ATH3). vlolE A5 HUT-78 AX] ZEA £ €& $
Hpoleizrt BHlE AT JE5ds BE § AR dolle

AE ZHE AAHSL 2 FEAS -80°Cel] BB

A EZHIO|Z A M= ¥ CD4+ PBLs MZE2| RMX HE
RRE409] 5= oligonucleotide® & DCT #E(9)9]
Sacll®} BamHI F-91 4H{18Hct. oje} o] widE HEo=
tRNA™ §-42HA3-2)7F EA43FH RNA 229} transcription
termination signal A}]oll F 709} stem loop FZ(hpl, hpll)7}
Eol 9o} &3 F stem loop2 2 Holo] AVIMIALE ¥
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g=o] o] oleid L d7IME F70ol RRE409 B HE
oligonucleotide® AT Y3+A Tt o]#gt WEE DCT-RRE40S.Z
Bl wel dxFos W] L LiF LI ¥eldrh
4 E] DNAY SFEe vlol#2g thaa Zo] ARSFHTHT,
9). 1ug2 WE] DNAS AMI2 Hlo]gis X7 HEFE gene
pulsor (BioRad, Hercules, USA)S ©]8-3}<] electroporatedt ¥
DNAY} Zed AEES 1ml B 0.7mgd G418& o]43td &
st G418 AFAo] Qe AEES 2 F w2 £
B 34 A2E xR HEZHte|e g A7) Sfs) M EG
FE AL A

CD4+ PBLs N X& |k Zef20A st Us 80%
confluent AE}¢] DCT HE+ DCT-RRE40 9§ wlo]gx X7
AEFE Aol Eghth o] of & 79 T-25 FkF 1ml & 2
x 10502] CD4+ PBLs AIX 20ml& 1ml % 4pg® polybrene
(Sigma, St. Louis, USAY} $H nlo|#2 ¥4 M2} Zo] 24
AIZE B2 FF st vl ¥ PBLAIEES AlAsSIA Al
2 flaskdl] B & 1ml B 2x 10709 AFE7F HES A uf
A& 713 F ol sle vlojE2 IR AIEES AAS] 9
3 v 247 B9 AR EefaaE AXES 3 B3
FEHATE o)F o 3UZE AEFS Aol 1ml B 2% 10° /1]
NE7F FAHEE 2L vjx]S IR

DNA blot £4

44 DNAZ guanidium isothiocyanate ¥} CsCl cushion
< o] &3 d4Ee] WHE olgstd ‘e uTh10). Ed
DNAZ AZtaAE A2)3 & agarose gel O|83F 719 5SS
Ealo] Z7|HE BEF3I9L alkaline £ (02 N NaOH-0.6 M
NaCDL.E 4087t denaturationdr ¥ BIO-RAD electroblotterS
©]-8-5}d nylon membrane (Biotrans, ICN, Costa Mesa, USA)2.
2 ALt A998 ©]8319 membrane® £ HEE DNA
E cross-link¥ membraneS 1% BSA, 1mM EDTA, 05M
Na,PO, (pH 7.2) B 7% SDS7}F &-Fd &ollA 65°ColA 1
A|Zt F<t prehybridizationdtgth. HAMA 994 P2 BAE
probeE prehybridization -8l A7t F 65°CAA 16AIXF F<t
hybridizationg 33t H T L F ¥H3-A17) membraned 2x
SSC9} 1% SDS7} -8 §HoE AeoA] 2087 T Ao
W F 02x SSC 0.1% SDS7t #HrE §H2Z 65°CellA 20
27F g o Ao itk AEE membrane XA BF
(Hyperfim™-MP, Amersham, Piscataway, USAYS ©]-8-8}¢] auto-
radiography3} T},

RNA 22| % w8l 24

Total cellular RNAY acid guanidium thiocyanate-phenol-chloroform
extraction WH@)S ©]83l] FE3IG) F5E RNAS 8 M
urea’} FHHE polyacrylamide gelS ©]83% A7iFFS FIP

& electroblotterE ©}-8-3} nylon membrane (Biotrans, ICN,
Costa Mesa, USA)2.2 A&t} Oligonucleotie 5-©] probe
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= (RNA™ DNA probeE ©]-8-3}0] hybridization A8 &
3514t Oligonucleotide £-°] probeZ ©-83h= 74-% membrane
& 5% SSC, 10X Denhardt -89, 20 mM Na,PO, (pH 7.2), 7%
SDS 2 ml & 100 mg2 sonicate® salmon sperm DNA -]
FHE SAE o], 65°CoNA 441 Bt prehybridizationS G
33319t Terminal transferase® ©|-&3la] WAL BYULEAE X
2] AlZ] probeE 10% dextran sulfate$} $HAl prehybridization &
Aol M7} & 16213+ B2 hybridization AF-E 3ok
HE-3-A171 membraned- 3X SSC, 5% SDS, 10X Denhardt &)
g 20mM Na,PO, (pH 7.2} TH-¥ BHoF 65°Co A 208
7+ 3 W Aol 3 ix SSCS 1% SDS7F EHiE fGo=
65°ColA 2087+ g W o Hof UATH (RNA™ DNA probeE
0|83+ 7% membraneS DNA blot B4 AFdA o] &3
prehybridization 84S o] &3}a] 60°CollA 1217t ulE] W%
oligolabeling kitZ 2] A]7] probeZ A7}t 60°ColA] 164
7+5}) hybridization 242 388ttt ¥RS-A|Z] membraneS
DNA blot ¥4 HFellA] 0185+ washing 892 o]-8-5ld o]
d 2 autoradiography® 85T},

CD4+ PBLs M X 22| SF13 HIV-1 Z¢]

1x 10" 789} CD4+ PBLs MEEE 1ml B 4pgl polybrene
3 1072 3AE Hiolal2 [mle] H7HE 10 ml WA=
37 °CellA 2417t ZEAIFT)

P24 &8l ELISA test

HIV-19] 299 A ¥e] oz Fulsl Hlojzjx Thild
o] TE A Y3 p24 Y Eo]4 ELISA kit (DuPont,
Wilmington, USA)E ©}-8-3}%th.

d2 o D@

RREA40 decoy RNAE encodedh= 2| E2HI0| A HE K=
CD4+ PBLs A|X 49 RREAQ decoy RNAC 2}l HIV-1
T2 JATE @E3] Y3 RRE40S HHE 4= 3l (RNA
expression cassette®} 1 cassetteS T3t HEZdlo|E A HH
£ AZS9dFEe 1. Fg 1A@T 2347} nucleotide® T-3%
RRE €744 ¥ 23 728 BRAF1 ot ofgjd & F
purine-rich bubble == stem-loop D2} B8] 137] nucleotide=
T3% stem loop T-= (SL, boxed sequence)y= Revele] A2
A8l Ha2 B3 A9 o|ths). Fig. 1A(b)E= SELEX 714
& o]-&3t] HIV-19] Revell ti3)] op¥% RREETH 108 o &
A =E A|gHo|A A" RRE4A08} 2|5 RNA aptamer
9 G7iME @ F2E4 RRE® SL domain IIo] sid=e 3
A HAFI JrhQ2). ©1213F RREAO decoy™ CD4+ T MEF
Q1 CEMQ| clone Al¥EFoA op¥& RRE decoyR.U} T A3}
o= HIV-19] $4& A" 4 31th9). RRE40 decoy RNAE
AE el 2pEsty) P8 RNA HE A 2ES o83kt
(Fig. 1B). RRE40 F71MEE oM RNA™ 34 (A3-2)9]

RNA aptamer®l] 2J§F HIV-1 52 4] 237

A. Structure and sequence of RRE

(a) N L)

RN

C. Retroviral vector

tRNA-RRE40 deco
—_—

Fig. 1. Structure of chimeric tRNA, RRE40 decoy template, and
retrovial vector. A. Sequence and predicted secondary structure of
RRE and RREAQ. (a) The proposed secondary structure of the HIV
Rev response element (RRE) shows a central stem and five stem-loop
structures. The primary Rev binding site was mapped to a short region
within stem loop (SL) I (boxed sequences) which forms a purine-rich
“bubble”, also known as stem-loop D. (b) The sequence of RNA
aptamer against HIV Rev, known as RREAQ (open box), corresponds
to the sequence within the SLII domain with the variant nucleotides
{bold letters) that were selected in vitro to bind Rev 10-fold more
tightly than the wild type. B. The chimeric-RRE40 decoy construct
consists of a wild type human t(RNA™ gene and a RREAO sequence
inserted between the tRNA and the transcription termination signal
(T). Two stem-loop structure (hpl and hpll) and additional short
sequences (LI and LII) are present on both sides of the RRE40
sequence in the chimeric transcript. C. The chimeric tRNA-RREA0
constructs were inserted into the polylinker sequence present in the 3'
LTR of the N2A vector to generate retroviral vectors. In the target
cells, the tRNA-RRE40 DNA template is duplicated and transferred to
the 5' TR,

3 ool 22151990 RNAL A3 P84S S8 ¢18t
o] % 719 stem loop (hpl, hpIlyS& RRE402] % Zof 4U5HY
i1 Rev @A} RRE407}9] AFA 842 = de #3248 %
HE AAS7) 95t F A9 stem loope YA L1, LIRS
e dol9] Ar|MEE o83l RREAWCZHEH st
o]Z]gh tRNA cassette®] ¥3-E F3}] 41¥ RNA decoy?] &
HoFe WY E A 2L RNA T cassetteS ©)8§3 A B}
208 o] FhHEe]l B EHUTKT, 8). (RNA-RRE40 DNA
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constructs N2A HEZutolg] WE]9] 3 LTR 42X
vlo|# 2ol o] F:A7E HeH T MFANA proviral DNA
o] oz TR tRNA-RREAOD cassette?} ¥ XI3MA 3t HTHFig.
10). o]&13 Bl E2ulo]#|~ WS DCT-RRE402} B3kt

WE] DNAY P Ee A2 dEZalo[HaE A7) 9
3 ¢4 WEE AMI2 blold A X MEFZ AL T G418
& ol g3le] WE} F9lE AMI2 A EE MY Eald BHlEs
X 4FNE 53t

RRE40 decoy RNAE HW33h= 2|E=Hl0[2{A HWEHE O]
£8t CD4+ PBLs M{Z 29| R Xt &

HIV-1 Revell th3 RNA aptamer$] RRE40 decoy RNAS} ¢
A9 EES A 98] HIV-1 seronegatived) A ZHE
CD4+ PBLs MEE FE3lo] g EZutole]2 HMEHE o] &,
RREA40 decoy RNA f-825 A3 $ HIV-19] 54 &S
eyt CEM AEFE 2 HIV-1 52 998 3= 3%
o dEZn|HARE FHAE WY F G4180] EFHE viA|
oA 235 Bt v o 2N AR dEE AEES By
& ¥ 4 ok 1y QI ERE F59 PBLs AIES] A9 Al
FFo| A9} o] G4180] TH-E wiAelA QAFL viFA] 2
A E7} ZE A in vive 7152 3L dold = Q1o =g H
EE2olY dugs o83 £ 73 glo] Hadwe] ARFedRt
i3 3 HIV-1 34 APE sfedor & Aotk mehA ol
7+& PBLs M XoA2] RNA decoy®] &3S RNA decoy’t 2
T e 3ol QAT ohgl RNA decoy F8A7}F &
vh a3Eo 2 X 2 AgEErie Bl E otk antE
O F RREA0 $+3AE CD4+ PBLs A|E& HA@3}l7) 23] A=
2 3PN 7|43k vie}l o] QA ZRE FE3 CD4+ PBLs
ATE vloldz A AEF9 T 16A7F B TELE W)
oF ot R AgE AXE IL-27F S8 iAol A 2.3
A7 o wjeke 3 HIV-12 ZdAIZ T

RRE40 8 #2327} Ao 833322 CD4+ PBLs A2
AGE =R 18]al et E319 02 RRE4A0 RNAZL S
AEA #FEL7] 98] DNA 2 RNA blot £4 A8& 747} &
319 thFig. 2). DNA blot #2)-2 PBLs X 9] gaAo] 44
7] 8 DNA) 913 A}t exE HAagsly] fJ3 HEZH}
ot AR FAAE YT 49350 52359tk Chimeric (RNA-
RRE40 decoyZ H3E 4= Sl dEZHFO]#H 2 vector?] DCT-
RRE40°] A2% CD4+ PBLs Al ¥ol4¢] DNA blotS #4]%
A7 A G4 HE provirus DNAZF AUEAE Alel 4
A8 £ e 32 kb =712] DNA @0l s9== single band
Helrl HEHUTHFE. 24, lane 4). RRE4A0S w3l
provirus DNAZF A4 AlZ7F B deiv =ex] €71 98
CD4+ PBLs A EoA #HZF = DNA band®] FEE AE T
3l}e] DCT-RRE40 provirus DNAZF -8 CEM clone M| X
94 BEE = Y DNA band FE9 A3 Hlwshy .
B A5 ok 20%9 CD4+ PBLs A7} RRE40 decoy W E
DNAE &3S 221312th RNA blot 418 S 847}
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Ag® CD4+ PBLs A XA 2] chimeric tRNA-RRE40 decoy
RNAY] 3e a3t A3 DCT-RRE400] 2% CD4+ PBL
A ZNA 281 nucleotide F712] M2 RNAZE EEES &<
3}4THFig. 2B, lane 1). CD4+ PBLs A|Xo|A4]9] tRNA-RRE40
decoy RNAE AE 3 3h}2] DCT-RRE40 provirus DNAZ} &
45 CEM Al clone lineoiA19] RNA &Y sl A oF
20% A% FHPL BFSAT} ©)2d A= CD4+ PBLs Al
FofAe] RNA decoy RNAS steady state levek> CEM |3
Aol BE 553 4TS AR B a7l o +3H

A B

@ 123 4 @ 1 2 3 4

(b)—

tRNA

Fig. 2. Nucleic acid analysis of CD4+ PBLs transduced with the
DCT-RRE40 vector. A. Structure of proviral DNA. Ten ug of
genomic DNA was digested with Bg/II (which has recognition sites in
the viral LTRs and yields a characteristic 3.2 kb vector-specific DNA
fragment), was subjected to electrophoresis in 1% agarose gels,
transfereed to a nylon membrane, and hybridized with a ¥*P-labeled
neomycin phophotransferase (neo) probe or a human glyceraldehyde-
3-phosphate dehydrogenase (GAPDH) probe (panels a and b,
respectively, with arrows indicating the migration of the DNA
fragments). Lane 1: 5:1 mixtures of DNA from nontransduced CEM
cells and the RRE40 decoy vector transduced CEM cells. Lane 2:
DNA from a CEM clone harboring one copy of DCT-RREA40 vector.
Lane 3: DNA from nontransduced control CD4+ PBLs. Lane 4: DNA
from CD4+ PBLs obtained 96 hrs following transduction with the
DCT-RREAQ vector. B. Expression of chimeric tRNA-RREAQ transcripts.
Total cellular RNA was obtained 96 hrs following transduction of
CD4+ PBLs with the DCT-RREAQ vector. Twenty pig of total RNA
were subjected to electrophoresis in 8% polyacrylamide/urea gels,
blotted to nylon membrane and hybridized with a *?P-labeled RRE40
specific probe (panel a), or with a tRNA™ probe (panel b). The
migration of the 281 nt chimeric tRNA-RRE40 transcript detected
with either probe is indicated by an arrow. Lane 1: RNA obtained 96
hrs following transduction of CD4+ PBLs obtained 96 hrs following
transduction with the DCT-RRE40 vector. Lane 2: RNA from
parental nontransduced CD4+ PBLs. Lane 3: RNA from a CEM clone
harboring one copy of DCT-RREA4Q vector. Lane 4: RNA from 5:1
mixtures of parental CEM cells and CEM cells harboring the DCT-
RREAQ vector.



Vol. 39, No. 4

EH43e} dESnjolels B AEFele] BE ke Ff
o 20% eS| RAMES 4347 ALE F AL ANB
o

RRE40 decoy RNA REZP7} ZEE CD4+ PBLs MZO0|M
o HIV-1 &4 x|

DCT-RRE40 e ¥ tiZ+#< DCT HME7 J2® CD4+
PBLs A|ZoX2] HIV-1 52 HElE B&s}7] Hste] nlolz]x
g 7 X 7AEE 3 g B 9 7R wjgd s
3l vl 2 WHEE e ulole) s S 243 Fig. 3). HIAIE
WEEE HIV-19] ¥ S34317] 930 p24 39 ELISA testS
Z&istart. 1 Ay 2Tl DCT HWEe7t Agd Alxe] 749
= dlol# 2 FAlo] vl st A 25Y F wlole s W
Z9o] Hul7l § T Tagho] TAEIL o) § vlol#i 2
o] ZHaEE olfi Hlo|y & FA4o WE syncytia FA F9
A FA} wjFolth WA DCT-RRE40 B/} AE® A EE
p24 WE A=t dixae) vis) @43 A8 BEE 5+ 3
Ak 2, CEM AIEF-E o83 APoX= RRE40 decoy
RNAS] H&o] o3 HIV-1 F2]o] ZAEFE 3 o] AUz A9
AAE R ¢k Ao vlal9) CD4+ PBLs Al ¥ 2] AP+
HIV-1 29 & 210 $%E 1 F2o] 33 Svise As &
#8 £ AAUTE =, CD4+ PBLs M E A= RREAD decoy
RNAS 2J3) HIV-12] F2jo] &3] JA) He R RHoje A
A e 7HAaE Feo vlo]e]s oA sEE Ho £

2 A7ollA= HIV-19] Revoll thgt RNA aptamer?] RRE40
decoy RNAZ} B & o2 §-8314] Bdshr] 93, dlE=
Ho]2j g o] 83l JAAZREH FF% CD4+ PBLs A 2R
RREA0S W3l fAAE AYdE HIV-1 54 J898 dFs)
Atk 2 A3 ok 20%2] CD4+ PBLs AlEE RREAQ H-AA7}
AgEoen ol#dl f1x7} HAYE® PBLs AEolA HIV-19]
Z2o] anH o oAl et 2t $sh] HIV-1 F40]
AAH A= Fatem Alzke] AUHAl Hap HIV-19] $49]
A2 et o)9} Zro] CEM A|EZo Bls) CD4+ PBLs Al Zoll
2] RRE40 decoy®] 7|'50] BoRle ol AA Al 7FAE 4
48 ok she fAx Age vagsel ok £ A
Holl M+ ©A 20%2] CD4+ PBLs A|E )9k RRE40 #3147}
AgERonz FHA7E AGHA| 42 YA 80% AL
HIV-10] 29 & 43 S449 4 Aok ©]9} o] RRE40
TR P AT BEEe) AE yroz WEEE ulejea
Z2]-& RREA0 327} g9 A Eoll A F823] JAIsHA] 23t
tha Alglo] 3845 dfoleix F2lo] sl Futol| s
Zolth, I ThE o]f-2E RRE40 decoy RNA7} HIV-1 521
AAE = A= ol ¥ Agolth HIE o)He] AE A
CEM A|ZFolA w9 A32 02 RRE40°] decoyZ A HIV-1
Z24& JAstE o AE lineo] oFd primary Aol Ag] 7%
of tiEiA Bl AEE eyt AE Aol yS A=t 71%E
7}zl RNA decoy’t 8% 5 A& 3ot mpA% o] f 2=
RNA decoye] dd o] 158 Z-polrt HIE B ANZFH

RNA aptamerdl] 23+ HIV-1 321 94| 239

3000

2500 F |=O=DCT
~—-DCT-RRE40

2000

1500 F

p24 (ng/ml)

1000 |

500

1 7 12 16 21 2§ 30
Days postinfection

Fig. 3. Replication of HIV-1 in CD4+ PBLs. Cells transduced with
DCT wvector (open circle) or DCT-RREAQ (closed circle) were
infected with HIV-1 (SF13 isolates) and the appearance of progeny
virus in the cell supernatant was assayed using a p24 antigen ELISA
test. Values shown represent the averages t standard deviation of
three independent experiments.
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ABSTRACT : Inhibition of HIV-1 Replication in CD4+ Peripheral Blood Lymphocytes by Intracellular
Expression of RNA Aptamer
Seong-Wook Lee* (Department of Molecular Biology & Institute of Nanosensor and
Biotechnology, Dankook University, Seoul 140-714, Korea)

We have previously demonstrated that intracellular expression of an RNA aptamer termed RRE40, which was
selected in vifro to bind HIV Rev 10-fold much tighter than wild-type RRE, efficiently protected human CD4+ T cell
line, CEM, from HIV-1. In this study, to evaluate the efficacy of the RRE40 RNA in clinical settings, polyclonal CD4+
peripheral blood lymphocytes (PBLs) were transduced with retroviral vectors expressing RRE40 decoy RNA and
then challenged with clinical isolates of HIV-1. In contrast to the control cells transduced with vectors expressing
control tRNA, intracellular expression of RRE40 RNA more effectively inhibited HIV-1 replication in CD4+ PBLs.
However, transient and diminished inhibition, rather than complete inhibition, of HIV-1 replication in PBLs
expressing RRE40 decoys have been observed. These results suggest that RRE40 decoy RNA would be useful to
inhibit HIV-1 replication in cells. However, development of more efficient gene transfer protocols and/or more
effective decoy RNAs would be needed to apply RNA decoy to modulate HIV-1 patient.



