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Galactosylated liposomes with proton sponge capacity:
a novel hepatocyte-specific gene transfer system

Saffiya Habib, Mario Ariatti, Moganavelli Singh

Non-viral Gene Delivery Laboratory, Discipline of Biochemistry,
Westville Campus, University of KwaZulu-Natal, Durban, South
Africa

Hepatocyte-directed liposomal gene delivery has received
much attention due to the lack of suitable treatment for several
liver-associated disorders. While targeting of liposomes to the
asialoglycoprotein receptor (ASGP-R), nearly-exclusive to hepa-
tocytes, is a well-documented means of achieving cell-specificity,
endo/lysosomal degradation of the internalised DNA is one of
several factors which hinder successful gene transfer. This study
has attempted to address this concern by modifying hepatotropic
liposomes with an endosomal escape-inducing proton sponge
moiety. .

Novel galactosylated (SHO02) and imidazolylated (SH04) cho-
lesterol derivatives were successfully synthesised with the aim of
conferring the respective functions of ASGP-R-specificity and
proton sponge capability upon cationic liposome formulations.
These formed unilamellar vesicles with the cytofectin, 35[N-
(N’,N'-dimethylaminopropane)-carbamoyl] cholesterol (Chol-T)
and co-lipid, diocleoylphosphatidylethanolamine (DOPE), when
incorporated at 10 mol%. Liposomes effectively bound pCMV-luc
plasmid DNA, provided protection against serum nucleases; and
were well tolerated by both hepatocytes and kidney cells in
culture. Competitive inhibition assays showed that liposomes
containing SHO2 were internalised predominantly via the ASGP-
R. Acid titration experiments highlighted the endosomal pH-
buffering capacity of SH04. SHO4 improved the transfection ac-

tivity of the Chol-T/DOPE system, but not that of its targeted
counterpart, in kidney cells only. Both SH02 and SH04 individ-
ually exhibited transfection-enhancing properties and the trans-
gene expression levels using both novel lipids were promising.
With further optimisation of the proton sponge and targeting
abilities, the liposomes may achieve desired transgene expression
levels for use in vivo.
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Evaluation of skin angiogenesis stimulated by ointment
preparations containing angiogenic genes

Karolina Hajdukiewicz!?, Anna Stachurska'?,
Agnieszka Zajkowska', Maciej Malecki'~

'Medical University of Warsaw, Warsaw, Poland, *Centre of
Oncology, Warsaw, Poland

From a point of view of classic pharmacotherapy genes should
be treated as active substances that condition the biological ac-
tivity of a medicinal product that is used. In the case of angio-
genic genes, a gene therapy product exerts angiogenic properties
- and after having been introduced into appropriate cells it
stimulates processes leading to the formation of new blood ves-
sels. In this work we performed a series of experiments aimed to
select a group of vehicles, ointment ingredients that could be
useful in the systems that could introduce genes into the skin of
laboratory animals. Experiments were conducted on plasmids
encoding VEGF, FGF, SDF proteins. Appropriate ointment for-

A4

mulas were prepared for experiments, and they were applied on
the skin of laboratory mice; after pre-determined time mice were
sacrificed, transfected skin specimens were collected and the
presence of a pDNA sequence in samples was analysed with
GPCR. The analysis of angiogenesis stimulation was also per-
formed. The sequences of apllied pDNAs were found in the
mouse skin. Selected vehicles make it possible to introduce
pDNA into skin cells; however, the in vivo transfection capacity is
not high. Based on estimations 10-30% of pDNA molecules ap-
plied in ointment pass into the animal skin cells. Experiments
also indicate that plasmid pVEGF, pSHH, pSDF stimulate an-
giogenesis in animal skin and proangiogenic properties depend
on a plasmid dose which is used. This work was supported by a
grant from Polish Ministry of Science and Higher Education (N N
405 456039).
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Muscle spontaneous regeneration in dwarf mice treated with
a bicistronic vector followed by electrotransfer

E Higuti', NAJ Oliveira’, CR Cecchi*, ER Lima®, P Martins?,
M Vainzof?, CA Thomas®, AR Muotri®, P Bartolini*, CN Peroni

!Biotechnology Department, IPEN-CNEN, Sio Paulo, Brazil,
2Human Genome Research Center, IB-USP, Sdo Paulo, Brazil, 3Dept.
Cellular & Molecular Medicine, University of California, San Diego,
USA

Gene therapy combines the correction of defective or missing
gene with low risk to the patient. Our group has developed an
in vivo gene therapy model for the treatment of growth hormone
(GH) deficiency based on injection of naked DNA followed by
electrotransfer. This strategy provided the presence of human
growth hormone (hGH) for at least 60 days in the circulation of
immunodeficient/dwarf (lit/scid) mice, that presented a weight
gain of up to 33%. The aim of the present work is to verify the
safety of our method, evaluating the presence of inflammatory
infiltrate and the pattern of muscle regeneration at the electro-
poration site. A bicistronic vector containing the murine GH
(mGH) and the GFP genes under the control of the CMV pro-
moter was utilized. Lit/lit mice were treated with 50 ug of DNA’
or saline (control group), injected into the quadriceps muscle,
followed by electrotransfer using eight 50-V pulses of 20ms at a
0.5s interval. Histological analysis was performed onday 0, 1,3, 6
and 12. Muscle damage was verified on the initial days after
treatment, but appeared regenerated on the 12th day. GFP max-
imum expression was observed on the third day. Since increased
circulating mGH levels were not observed, GH mediator, i.e.
mouse insulin-like growth factor-I (mIGF-I), will be determined
to evaluate electroporation efficiency. The results indicate that
muscle spontaneously regenerates after this treatment.

Supported by FAPESP and CNPq.
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Novel ultrasound-responsive gene carrier with ternary
structure.

Tomoaki Kurosaki'?, Shigeru Kawakami’, Ryo Suzuki®,
Kazuo Maruyamaa, Hitoshi Sasaki*, Mitsuru Hashida'®

"Department of Drug Delivery Research, Graduate School of
Pharmaceutical Sciences, Kyoto University, 46-29
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Yoshidashimoadachi-cho, Sakyo-ku, Kyoto 606-8501, Japan, 2The
Japan Society for the Promotion of Science (JSPS), Chiyoda-ku, Tokyo
102-8471, Japan, *Department of Biopharmaceutics, School of
Pharmaceutical Sciences, Teikyo University, 2-11-1 Kaga, Itabashi-ku,
Tokyo 173-8605, Japan, *Department of Hospital Pharmacy, Nagasaki
University Hospital, 1-7-1 Sakamoto, Nagasaki 852-8501, Japan,
SInstitute of Integrated Cell-Material Sciences (iCeMS), Kyoto
University, Yoshida-Ushinomiya-cho, Sakyo-ku, Kyoto 606-8302,

Japan

Backgrounds: Recently, ternary complex constructed with
pDNA, cationic compounds, and anionic compounds were re-
ported to show high gene expressions and low toxicities in vivo.
In this experiment, we newly constructed novel ultrasound-
responsive gene carrier with ternary structure for effective and
secure transfection.

Methods: pDNA was mixed with some cationic polymers and
cationic complexes were formed. The cationic complexes and the
anionic liposomes were mixed for formations of ternary com-
plexes. Then, perfluoropropane gas was entrapped into the ter-
nary complex and ultrasound-responsive gene carriers were
constructed.

Results: The stabilities of the gene delivery vectors were
determined by gel electrophoresis and the stable complex for-
mations were clarified. Furthermore, physicochemical proper-
ties of the gene delivery vectors were determined. Before
entrapment of perfluoropropane gas, the gene carrier showed
approximately 150 to 250 nm particle size and —20 to —40mV
{-potential. Entrapment of perfluoropropane gas increased
particle size and approximately 550 to 600nm particles were
formed. Intravenous administration of the ultrasound-respon-
sive gene carrier with ultrasound exposure from abdominal
area significantly improved gene expressions in the mouse li-
ver, kidney, and spleen. )

Conclusion: This biocompatible ultrasound-responsive gene
carrier with ternary structure would be novel formulation for
effective and secure gene delivery.
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Combining MAR elements and transposon systems
for improved gene expression and integration

D Ley?, S Puttini’, Y Bigot?, N Mermod®
L Ley g

Wniversity of Lausanne, Lausanne, Switzerland, 2INRA Centre de
Tours, Nouzilly, France

Safety, integration and long-term expression of a transgene
constitute a major challenge in gene therapy applications. In this
study, we combined the efficiency of transgene integration of the

- transposon system and the anti-silencing properties of a genetic
element called matrix attachment region (MAR). We observed
that the addition of the MAR 1-68 in the PiggyBac transposon
does not interfere with transposition, by maintaining high fre-
quency of transgene integration in CHO cells. Moreover, it seems
that this association leads to higher transgene expression from
few transposon integration events. This property would be par-
ticularly interesting to be tested in muscle progenitor me-
soangioblast cells. These cells are important candidates for future

- stem cell therapy for myopathic patients and known to be diffi-
cult to transfect. Encouragingly, our first experiments show that
PiggyBac and Sleeping Beauty 100X systems are greatly efficient in
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these hard-to-transfect cells. Since i vivo electroporation is a
possible strategy for the local treatment of muscle disorders, we
are currently testing the combination of fransposon and MAR
using this method in mice muscle to see if transposon systems
may promote sustained gene expression over time and/or in-
crease transgene integration. Assessing efficiency and the ad-
vantages of this new association may léad to the discovery of a
novel system possessing interesting properties for gene or cell-
based therapy application.

P250
Novel carotenoid lipid vectors for ocular gene therapy

Susana Machado?, Sofia Calado’?, Ana Vanessa Oliveira™?,
Susana Jorge!, Christer L. @pstad®, Hans-Richard Sliwka®,
Vassilia Partali®, Michael Pungente?, Gabriela Silva'®

1Gene therapy lab, Institute for Biotechnology and Bicengineering
(IBB/CBME), University of Algarve, Faro, 8005-139, Portugal, ?PhD
program in Biomedical Sciences, University of Algarve, Faro, 8005-
139, Portugal, *Department of Chemistry, Norwegian University of
Science and Technology, 7491 Trondheim, Norway, *Premedical Unit,
Weill Cornell Medical College in Qatar, Doha, P.O. Box 24144, Qatar,
®Department of Biomedical Sciences and Medicine, University of
Algarve, Faro, 8005-139, Portugal

The eye has several advantages for gene therapy: small size,
low immune and inflammatory responses and minimal diffusion
of drug to the systemic circulation. Cationic lipids, one of the
most studied non-viral vectors, possess either rigid or non-rigid
hydrophobic chains, leaving a gap in chain rigidity to be inves-
tigated. Our objective is to evaluate the efficiency of DNA de-
livery to human Retinal Pigmented epithelium (RPE) cells by
novel cationic lipid vectors. These novel vectors, designated as
C30-20 and C20-20, both possess a highly unsaturated, conju-
gated, rigid polyene chain, one of C30:9 and the other C20:5,
respectively, plus a non-rigid saturated alkyl C20:0 chain.

Lipoplexes, formulated by solvent evaporation of ethanolic
mixtures of the new polyene compound with a co-lipid, such as
DOPE or cholesterol, and incubated with DNA, were character-
ized by gel retardation assays, and biocompatibility and trans-
fection assays using RPE cells.

The different. lipid formulations encapsulated DNA, were
biocompatible with RPE cells, with better results for those with
DOPE. The C20-20/DOPE formulation had transfection effi-
ciencies above a commercial transfection agent (GeneJuice).
These results show this new polyene vectors to be promising for
ocular gene therapy.

Support: IBB/LA; PEst-OE/EQB/LA0023/2011; PIRG-GA-
2009-249314; FCT Portugal (SFRH/BD/76873/2011, SFRH/
BD/70318/2010); Qatar National Research Fund under the
National Priorities Research Program (NPRP08-705-3-144, PI
M. Pungente)
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Mitochondrial Gene Targeting in Mammalian Systems using
Novel ‘Mitochondriotropic’ Liposomes )

N Narainpersad, M Singh, M Ariatti .
University of Kwazulu-Natal, Durban, South Africa
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F EBBOBEIEEIATVS. LrLess

RN, RET RERORE S & 2 2R
bbb naked D THERHZE LTH, EHIHKN
ORI RERORMEY S, B OBENEEE - M
B TREYRERBEE L LNTER,

LidsoT, BET - BBROKNS L OMENBE

ZHEL, BREROEN L 22 MR RERRICH
EEEDODY =754 V7Y RAT ADEILIR
CEENTWAD, '
TOXHIRBERObE, EHDLE, VRY-LO
EEICERNMRERRT L -OORBET (VA
F) & LTHE2ERL, ReiiBMialL 270
VEEARTBE LB RY — A 0RFERT-
CT&F COEBHYRY—-2ZHNT, YTV
W, JRERR, BTEROWELENEE &k
HEROBEE B S L. KIS, RICERL
BT K — 2 ERIET - BROBEHKTHD
BB RSV ARRBL, BBH) X T VY
7 A QYELEIEE, ANER, EETRAOH
BRAZEOACT A LT, BHEARCEI AR

%1005 4E 3 H B K2R, 1999 4 10 A HH KR
2R BB HRARFR REXREDT X
FERZEF - BB AT, 2000 F X ) TERR A,
W4 (32 GIEAZR). 2012 £E H REH &R
H2E, B LREBETOTY MNNT. BE OTHE

D @%%-m%4m19%ﬁEEB*ETM'

- ] 46-29
E-mail : kawakami@pharm kyoto-u.ac.jp

T - MBERSOMBEBIRN Y — 4T 4 VT RER
L7 Boh-amRE4 b i, RESYEF Ve
%aufwMﬁmmkxéﬁﬁ%%@&é%vﬁu.‘
ENTE T

SO ICERIEEF 2 DDS MH O BT OF)
HTh, HerhBET  BREECIIBETRR
BB %8 L CE YR REA 2 A M T 2 L 5T
X%, LaL, ZoOEMEHMS DDSIHLT,
BROBEZER 2 HALAEDEMAET A LT, Ml
BRMPOBRR2RET BBORELERT 5
ZLASHERE 2 ), EoLHEIROBEHMYE
LCHREORBAISERTE A, Fl21E, B%kE
OB R OBEB IHEET 52500, Bk
FBEOWBMBO R E TR E LwEaE, 2
B ERAL I LA S ORI - =ANVF %52
HRBEWR L —F—REREORHLAVE -k,
EHRIN T 2 DDS EROWME 2 AR bESL L
T, SVERRIBER AT ORERGRI LT D A RBEI R 2 R
KEDHZENTREE 2 5.

BEEE 5, ﬂ%ﬂﬁaur@ﬁmmﬁﬂuﬁ
AT A RBEW R BIRL, ISR LR
) DDS, Bih, $EEMY KT Ly 7 X L OBALI
M3 aRe e o Cwa, 72, SR oHT %
B U H— & L CRLSTIE 2 I L7z naked SBEET -
BB EOBRBICORMYMATYS. £ TAR
i, SIS OSERIEEFIE L7 in vivo BBRT
Sy~ L FMICE L TREOREEB
DT, [EEE—HHLl{Th—]R&DLLT, %
DIEOBHER strategy 2R X THAB S TRL.

% # # Vol. 73, No. 3 (2013) 153



2. BEMCEMAER/S T A~ ABAD
 BmEEME

BRI AR BET - BBEAZIT)
DI, BEERBCH L CHRN - MRAEEIC S
B ERE RIS, T OWEEER HIRT B 7z DR
BE U TAMEEELEND S, I TEH
S, BB R T Ly 2 ADEA - SRR
WERAITV, KAV AF 2BV TEENMRICZ Y F
HF4 b=V REALTRY AT, BRI VY
—LEBAEASNE I EERE L. ZOILE,
BRIV Y ACERLBEEFOI VY
— LS MRE A~ OBITEOE S SHBEBRIICH
T DKEBEEE BTV I EERELT
W5, ko T, FESHFIMASHEC X 0 ENMIAERT I
SR, MRENCY LTRET - MREEL
RSB 720 OWATE R ORI 2 S E

 RRBCEERRLBA. TIT, BHERELE

BRI 57 LT SRR O BITROTH O
B % B RO B 72 2 BAS IR O /R T M8 DDS
BREBELE.

 —RICEET - BEREMRERICEAT S
LT, IA 7 a7 VEANEERBA LBt
LAFrEFr—3a VI AME—ICL 2 —BHEOM
MBEILERA LY 2 R —Y s v EXRD D, F
R 19~21 EEC R AZ K ERERALEN T
Vz7 M) =¥ —2BDHTEBLNZNEDO D71
Vs b TR, WAL —HEEIED IR, Bum
DRFEEHL TV 4 7 087 VEH 2 JRE
RDBRBALIC L ) ZORFEE 500 nm T TH/D X
LRI VYR — A BH R BRL, AST VYK
V=B E v, EEJEIERS L naked 79 A3 K

- DNAZGEH Y 5 Z & THMlREICE T BaRs

BIEZTFEACERICRILTEONE LALak
b, ATNYRY - AEHDENRREEE LTS
5F, BETF - BRER L N7 VEH & OERBRE
 BRLDBBBERTIEN, MENRS5E, RGN
BT 2 BAIER 2 BET - BBEAORERE L 72 5
C TVADTREVHEELS. 2o CEELE, =

HE TR L R A LR

UART VY 7 AL RN BRET - s —
.¢%477E%§@&L,%%%UﬁTVw7xu
E%%%%ﬁX%ﬁALJ%%#EQE%&%%&

154

A b, BE R OB B TR

RO B LN OREETRET S,
LWl RN ERT - BBy — 771 VY AT
LOERICROMEAN, Ryuyzs hOTR S
A TEKRERE, WRKSENILEE L AL L
TT FNAL R BEE R SHHED.

RV —ALET 5 —k, FFHIZBIT S Kupffer,
0 L 22 3R ML P R MRS, BB S A IR AR IS R
RHELTVE, IhL0ME, RESLTABEIL
NI HBBCBOTCEELENHRLELLOATY
B, HBATOMBBOHEGMEL, T, —]&
%Kvau77~9%®%wfﬁﬁﬁ%%ﬁﬁﬁw'
TEVHMENTEY, FERBREORFITEI T
i, IS OB OBRE ORI LMIAZ
EVAT LADBEPLETHS. \

Y, vy —RABHY RV - AICEBRER ST
AR LI VS — ABEHAT VA FF VY R
Y — b BREER E OBEE (v V) = ZBHAN
TVIRT VY 7 R) OFBETo4Y, BEMEK
DEBILRF OHER, BEREEZTAZYFY —A
PICERBICE AT 2 -00REMEE LTIk, B»
MEBIRE 2R3 RMIEE (1,2-Distearoyl-sn-

“glycero-3-trimethylammoniumpropane (DSTAP)

B & U 1,2-Distearoyl-sn-glycero-3-phosphocholine
(DSPC)) & PEGq,000-DSPE TR % FH$ 5 L E
WhHHIEVPHLNI -T2, 1K, vV /=2
B RY — A ORERMR &~y ) —ABHNS TV

VRV - LBA L LIBROBET - BRT) ) —

BEOMSHMERYT. T2 TARMRE b &I, 1,2-Dis-
tearoyl-sn-glycero-3-phosphoethanolamine-N-

- [amino (polyethyleneglycol) -2,000] (NHz-PEGz og0-

DSPE) 7RI~y /) — A2 HBmEFELT
HA L7 Mannose-PEGz000-DSPE 2 &R L, <
= REHNT VY RT VY 7 ADRBEEF T 72,
= OYBLERHIER, BTES L CREER 20
ETHIEIEDEMML, RBHATLY KT L
JABLUR Y )= ZBHATVIRT Ly 2 20
HFE% 5 NTREBH L, £NEN568=13 nm
+45.3%3.1 mV 5 £ 0856912 nm, +44.8+9.1
mV Thorz, FEHFEIHLT, Lol
5D DSPC & PEGz,000-DSPE TRESN L HHe
NTWIRY =2 OHELIFE-R L2, Rickn
AN & 2 BEFHAFEIC OV TR 247572, 3

3 H % Vol. 73, No. 3(2013)
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(3 ) ﬁﬂiﬁﬂr’i/\dbiﬂﬁ
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I, RVI)—ABHNSNT VIR T L T ART T A
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 HEREBANORETRABELMBE L. AV
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L LT, 7923 F DNA OEHIBE~DORITHE,
M%mﬁéﬁﬁaévrhgﬁﬁﬂﬁﬁfé LA
FHEEND, 22T, INLOTORRHLTH
RN ETo . BRABRBEBTORKR, v/ —
AMEHIC &0 T X UV P9 00 B B M N
 [2P] 7923 FDNA OBFNEECHAT LS
ERELHE BT, E2,
WX BEN ATy, BEERRBSICIOMBENICE
HT5 23 FDNADSEAEND T LAVRE NI,
X5 EBRT AP-1 ORBBEM B L U NFxB O
WRATOBKIEFERF VRO SN
Bk, BERBEMES Y ) — BT V) RS

31T % R -

R L — W — BRI

Uy 7 AL BERBEICI ZREFEARTIER, <

v 7= A BT & B RBAIRAOBBRBATE, M
LI L 2HBEAN~D TS5 A3 F DNA OEERE
E, ETWRENCE D BEEESESLTwE 2
EAVRIRE N7z,

3, HEMCEMEREBH/ANATILIERY -LD
RENDREER '

EROIFET, BERSEEEBH AT VY RY
—A07T Ry A4 THEHOBBICRHL, TOBA
BHA2HSPICTAILATEZOT, RIC, &I
F - BBz HwRE~OREZ Big L. BHHE
f J DDS L BEROMEAF LRI X 2 EWRE
WTiE, BRI Y DDS 0RO & kAT,

EESOBEPLEMNMB L oM AGbEIIHL

T, ZREERERZDHIENTES. BlRETLLE,
HBEITDOERE A LTy —%E2RBEAL TS

ERRRAER OB AL, Lo LIBRREE
- OEBOMROAETFRE LIWEERBWT, B

EOWE - BU~OBTEBHICL Y, SR
SEOMBICOA BB REEFEELILNTES,
R2iid, v¥ /) —ALte7y—2RRT2EEN
W u7y =YY 58ET - BBRFYNY) —
WEsERY. <V ) —ABHAT VIR Ly 2 A
X, BEORTF LR, BEEREELOBET
i, BEOBRME, < suryr—Yiivry /=X
Ve Ty — ALY N YA b =3 ARA L72BE
THMYRATh, FOBRMESNIY VY —LTHE
ENA7-D, BEABRZHLLVY, BEEE< S
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ARE, B8, BHRETHY, TheRkyT s
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72 72, WEO colon MR T, RWFRIX
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MREET-722, BERDEES Y/ —ABHNT

 MUERTLy s AR o ARBIRNEVREL, B

BRBSC L ) BETEARFo/b s, AT/
— RIS B UF R % CTLIEME AR b7z,
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A5 ) — <MD MBS RO MR R E 2RI
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T, BARFEBREN R THE I EHRENT.
LB, HURHRRMALC T 2 BERELICED <,
FLWDNA T2 F v ORFICEI L.
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RRMTABBEALTED, RAOBENL 25

CBADOEREIC LY, £ ORBIBHE~O R

TELIEHD, BIEY -2 L LTHRSRTVA,
LA Ladie, Y IHBOEHILIEWT HER
MBE PO EEPDEFTRZEMTH ), M
% BRI X B RN 2 2 AT O HE ST A% {
MIHATVDE, SHETTIAI FDNAFHRLIC
BB 2T CE10, BEOPMREfFoto v/
—ZBH STV ET Ly 7 ZABFNE, BRE) X
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FTWAED, BADOF ) THBICH L TEET S
TEWRTEBELEZOLNDL., FITEH) TR E
ORI 5 720, MEAEEC & )8R
ETF OB v 2 ¥ VST REE 72 % siRNA %
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FROMFHREL B LY. v ) — 257
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% #| % Vol.73,No. 3 (2013)



UG tk, BEEROBRONFEOM/IMUIZ L

D, KOS REAMEAOERRORESERT

SLENTEBZLEZONS. I THIE, ¥k
OV FBSREAR, T o4 v AT 2 BAIES,
C EWE LTBEREEH OME, ST VEF ONT
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BAEOBEBCLMOBATE 2, |
Naked #{z ¥ - MERC X B in vivo BIETFHAT
Cid 2 RE T 1990 4RI Wolff HA%% 7 A BHIIC
34 1LC naked 79 A I ¥ DNA #HRNEHT 2
Le, BEERFICERRAERT I ERELT
Wit B, M LT naked 77 AR K
DNA # I LBECBWTh, F)7=24 L
LCOWED b VIEREEDELERY, FEAL
BETREANALNZY, CHOOMERZRESY
DD RETEAREL LTHFF VY FY -
2hFF vERY v —REV O, HEMRTIEE
WEBETRBREBLIENTES. —F, 1999412
Liu 512 & ) naked 75 A 3 ¥ DNA ORERIER
Wow Y ARBRKI~OREZSCLY, FREHL
MM L THED TH Y LAV ORETRRDE D
NBZENHESNS ChOOHEOEREEL,
Wy kAR naked 77 A3 FDNAK
I AMETHABBICLBIRE 2. £0%, R
BRZEL Z 12, 2002 12 Liu Sk, BEOFRD
FEEH R T Y X2 naked 79 A 3 ¥ DNA ORE#
IRAEALE, P EOBBMA 532 Ay CHEE

mechanical massage 479 & & C, FHEEEME

THRRERTILABE LS. S0 AYRD
bL, FESIE, naked BERE N IZIIHB~OERE
RZRENAREFRAD b ) A —12% 2 DTRR
BEER BT ot ZIT, £ OWMURMEIS
WCTLE R R &, ERILITT 248D T B
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WEF L. ,
%&m,éwwﬁm@ﬁ%mﬁﬁﬁﬁ%fév
$72, TOUK— NEEEE, BMES EOBRER
BB, BT 2 L BRLICES 2D, BHE

 ECBBBHEALEL Y, BEO quality of life i

BEEELL. RIET  BRBRERE, Z0L5hE
BEERBICT AMRAREEEL LToTREEZE
LCwadt, @O naked BT - MEROMIRIE
5T, BEALBETFRRERSROIENMS
NTWa, 22 CHEESEE LTERERY B,
HE L - BECoRET  BRIC X 5 RIETFHAH
MAEELY. 3, naked 79X 3I FDNAZ<
» 2 BERAES L, RE5EBICERICH LTERS
MH, SESEEEMAE IS, BELLERTO
BVWEEFREARD LN —F, REBTFEAD
RERERECE LT, MELTCYRCER, R
WD, BBV TE, A CEETFRAR
Booh, HELR B OISR R 2 BIZFEAT
BB ENES P E o, 72, siRNANDHEH
OB ERET DD, RFIVVY T 2T —¥
(Lue) #— FL727 9 A3 FDNA & Luc ¥
2 SiRNA 2 #3572 & 2 %, BEFRIOAH
BrIp LNz OBRETFRAOAFDRE,
scramble siRNA TIZ@E® b, siRNA ORI
Rl Thsd I EAREN, siRNAKH LTS
AL HECH AT REINRE N —F, BIET
BIAE DO LBEREREAOEBIETE, M
» L7 F o VEB L MR RESHEMED LAFED
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2475 72iz, ESRBE TS 4 AR VR LTI
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B3 TP AReE Sevs  EIR T B MR B | 75 A R %
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V- B T, MITE IS L AEE RSO
MRS LN, TFAI F DNA ORIIEEY Ak
PIELTWDE I EARBINS. T2, HGIHE
MROKRECHLT, BIRMES 60, 30, 20, 10
 BEICERIRE 217 o 72 & 25, BETREGIEL
CAERET, 0B TEMNCRETFREER LY.
—75, BE5EH, B5% 180 BHRICKRIIE T -
2ETn, BORGTREAERLE. ShoORE
&, MEMEIC X 2 EEETEL AR THY, &
S eThDH LI, FOMEIL 10 BEEOE VIR
 THBILARRENTzZ. 2008 FICHEII S &, A

FadA4FI 7 2ABCEDBVEEFEREOBED

—OIZIEE R T NF«B % AP-1 DML S LT
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b R X 20 CHMRET - B A
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WEPESPCTT B LATE T, '
RDBERE LT, K¥YX741, A2 BEE
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ERBCBETEAOTR W EEL, VHHER
FHT R~ A 7 2B A7 2 TER O/ HERR
EEFT, REOEREREERT 2HAERDR
BORBTED:. T, ITVATOEETFEA
{Z Micro Electro Mechanical Systems (MEMS) #
MAEBAL, <7 AEREDAREHEEREA
MEMS 7754 A DRFFEBFACHR I L 72, —F, Sk
WIEZH L FETR, € b~ 254, T
L7228, & 2 RERSBFHE, MENOMHE 8
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SOX D HBOEEIC L D BRI S e
FER T 5 2 EASTE B EHRBBOFR 2
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