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The kidney is one of the most important organs that play a crucial role in homeostasis and, therefore, congenital or
acquired renal dysfunction causes refractory diseases, i.e., Alport’s syndrome, Fabry’s disease, diabetic nephropathy,
IgA nephropathy, kidney cancer, transplant glomerulopathy. Nucleic acid transfection technology to the kidney is in-
dispensable for the progress of biomedical research and the realization of gene therapy and nucleic acid drug for renal
diseases. Control of renal nucleic acid transfection was difficult because of the structural complexity; however, the study
of recombinant virus, synthetic carrier and physical force-mediated nucleic acid transfection to the kidney has advanced.
Recombinant virus and synthetic carrier-mediated methods require long-term block of the blood or urinary flow for
efficient transfection of nucleic acid because of the rich blood flow of the kidney. In contrast, physical force-mediated
methods that transfect with nucleic acid via transient membrane permeability do not apprehend ischemia-reperfusion in-
jury and, therefore, may be beneficial for nucleic acid transfection to the kidney. In this article, we collect the informa-
tion of therapeutic gene, target molecule of the nucleic acid drug and target cells for renal diseases and structural proper-
ty of the kidney from the point of view of nucleic acid transfection. Additively, current status of nucleic acid transfec-

tion technology to the kidney is reviewed.
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p IO ZLEL TREICDRIT A bIThbN
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No. 11

1581

4. VIALEF LM TMILRICEDZEBDER
FEA

BE, BETREICBITSEKRABRTIE, 208
ANBO@mENS, WEBIRTIEVAINANT F—
I AA S, BHOEMEEEZRELZY O EF > b
TAINWAELTEEGTSZENEL, BiENDER
FHEAITH LU THHEADPRGF N TS, Va2 E
TN UAIN AL EEEITX DB DZEREA
WSREETH O, REHIR, LEHIK KRR E R
5, BERENOEZTEAZFOBRDIEGNEHAAS
NTW5, — i, Ja>EF> MIAILAIZK
LBIETHEAR, FROVUKEAEDRD, %%ﬁf
BOBMERBIIBVWTHETH HEER 51T
YNGR

4-1. Ya>eFrbT7T7/T74LR = %
EF > 875 /1)L A (Ad) I, coxsackie adeno-
virus receptors (CAR) ZSZ&{KkE L, EFEELZN
LU=BNBITEEZ AT 5700, EFEMLZEZD
MR A WHEALIZ A T 2 SRk 2Rk & L, BlfE
DELETHEEIONI-NIZBVWTHRBEFAS
NTn5, HiEANOBEETHEATIES M Ad 2
TEREPImEIN TNV S, BERISIMEDZ Wigds T
HU, BHLZAdIZEHSHITEHGEREZNL, I
E-CRNEICI D IAEND EEZEA NS0, RN
IREERTHEAZERT 5720, Ad c‘:%xﬂﬁii?ﬁﬂiﬂ@
EDOHEMERZE< T2 ILRNNLETHD, S
BEHEPBRFINTWS,

Ad DREEEIRKGIC X DEETEATIE, Tv
k&2 HWZRETT, B59 5B ik 2 —# i
WL, AdIEARS SIS TR E MR 2 &
Wr Ui\ T 2 HiEdi A 6, JRME LM~ 0E
ADHEINTWS, 12 —FHT, THIIHTLE
FERE QRFHIER) ZFAL ZEERTEAS,?
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TMA) / dioleoylphosphatidylethanolamine (DOPE)
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RV & —EERDOREEEIR, RELZEE, D K
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A4 IMBESHROREHIREE G TIX, AYF
TLFEANEAZIND Z ENHEIN TS, 19 Z
neTn, BMBESKREZIEAR, ME »H250W3E, K
a1 U TERMD S ks, A
RZEHDTND,

— T, LipofectAmine ZffW/=5 v MU E b
FIREEE AT > F T AR DEERTEAERICS
WTERWHIIREMED, T v FEEAD in vivo E15
TEATBWTHE, Hifn, BERTO—2 Zh#H
HEINTHD, BEENBREINTNS. In vive
BB AT, MmERp S5O EMES & OHEAER
D7, 4040 5B Rk, E % D in vivo T D&
{EWEETH 20, WS\ OKERE A & i
U CHEBNIIER ITDR <, FEMaEEICEdT 2
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DR G %= 5845 > /)N HN KO F 27 =F
HURY —LAREBENICREES 2, UV Y —A

Sy Rz Bk L TRV RM B EAD I NS
HV] URY — L &EFH U 72 Bl O S A DR
HEINTWD, TIZXAI R Y —NE HVI UR
YV — AR B 512K D 15-40% O SRERIKAMIAL T
DEETHE, 249 £7-, HIVI>ANO— 758
R &R L 72 HVI U RY — LR EIRE & 51T X
%, RAEFERMEFHEANOZEANRE SN T
%). 44)

6. MERIHEFA L I-BIEA~ OKELE A Bl

YR ZERAL 772 RRZ & =iz H
TR OMBENBI TR % 2 M E S & 5%, —i
P O Fe BB 325 308 1 Ui 2 B AMRE & 9 5 720, kdd
DYIAZEFZRIAIARERF YU 7 E2HNWZ
BB E AT B W TER SN 2 EHIRMICE 2 &R
ORI ARETH Y, £/, HiiFERERRRAEIC
ES BB EOREN 2L, BERNOKBEAIZH
WTHRICERBREBIETH D EEZ 5N 5.

— R, ABMEHVOESTFRETHDLTITAI
RANZ & — /KRG TIEE R 78 AR S
NIV, REBOKIFR Z BEIRD 5 2dEAT
5 ETEOTHIETEWRENS SN D Z &R
INTVD, Y ZOHNE & Bl D s T A
RAULEFIELT, Ty hEHY, B3k Bikz
D527 LkDb, BRABICILET S Iml O
T A RRY & —KIEHE 5 BLUNITRE IR 5
B T & CRRANE A P A IS T B oD e B A 2
MR B W TEERFRBMNMGOND ZENHME SN
T3, % —7F, EIRNEG S N7=F U IR,
KRERAEA B I N-DB, —EIE Scavenger Z AR
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6-1. TL/7bORL—>32 % ITLZ/bno
Rl —a 2R, BIRES NV R % S
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AR ZN LS EBEAETHD, BT, WA
3 Utk x zligas, MM&ICHL TEHINTY
%, Tv hEHWERET, BEik, BERkE %
L7z ET, 79X RRY & —/KIFIR % BBk
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BRIR A > F 7 A EERTEAS N, 9 [k
DFj %I siRNA B AICKH LU THREMTHD, 95
% LA b D SRERAA L CEAA T RBIFHR R Z R L,
Bz, A F LM THEE T EMEINT



No. 11

1583

W59 Fiz, TIAI RXRITY—KFROEFRE
BRGS0 X, DNA enzyme /KIE R D #& B Ik
BEVICEBZIL Y hORL— a3 EIcBNT,
PRANE I E AR N OB AR SN TN
2.

6-2. )/ RL—2a ik I 2 T s
HTHBIA 7 aNTIVICHESTRBRT S &, <1
JONT IR ORI F y ET—2 3 20
FETE, BEMECHANEEIZBW TEIER
KB AN EETHS. TV bORL— 3 ik
DG EFRICT v NEER BEREEELZ L
T, 7T A3 RXRY & — L #l Optison {BE VAR
EREHRES L, BRICEEERBHT S & 70-80
% LA B DRERIRMIAE, AT, RME ORI MEE T
EERTHEANED 5N 7. 29 501 DNA H A
BOWTHRBKOERNDESNTNDS. W L,
Optison IR E LA TIX, MENAT N v 7 ZHE

A

-=EF£/

.. (li) Pressing the kidney

":5"6:.;” {i) Intravenous injection of
plasmid DMA or siRNA

low

—

130

100

a0

0 %V/‘JFZ

PCMY-Lucipg 100 100 100 100 100 100

Lucifersse targeting o o2 4 5 20 0O
siRNASY

ScramblesiRNAMg 0 0 0 0 0 20

Luciferase activity
(% of control)

Fig. 2. Renal Press-mediated Transfection Method

B
|

&, SREREZEHEMSE ORI G ENH S
N, BELTEEEADZDIZIE Optison I & iHE/(b
MHETHD I EINRBINTNS,

6-3. Renal press-mediated transfection method

B, bbiud, FEay R AR L2
i~ DK E#E A E L T, renal press-mediated
transfection method Z #if; L T %, 59 ARFGILIL,
KRR IR 2 < O ARBEIRN SIEALZDOS, BRI
< 1M, E (FLR) 2MA27TOIEEITH
MITfE/R HETHD [Fig. 2(A)]. Lih—%—ik
BFELTOVI T I—ERBITIAI RRNT 5 —
(pCMV-Luc) ZHWIHET 5 &, TDOEMLRTFHRE
BEERGICHED S TEIRFRZNTHD [Fig. 2
(B)], Bl&KICHBIS2EETHEARE (K 4ng/mg
protein) (X, YA EF > N7 T U1 I XERR
N 512 L B Tk, Mg T o#E s T8 (1-30 ng/
mg protein) >, URT L v 7 ZARRY T L v IR

N
high

0

*
10 |

01

EALRRRRRRRNY

00

10 50 10 50 10 50
pPCMY-Lucipg

Luciferase level (ng/mg protein)

low high

(A): Scheme of renal press-mediated transfection method procedure. (B): In vivo imaging 12 h after 100 ug pCMV-Luc administration to the right (right pic-
ture) or left (left picture) kidney. (C): Luciferase levels obtained by the renal press-mediated transfection method (black) were compared with renal parenchymal
injection (white) and electroporation (hatched). (D): Luciferase levels 12 h after co-administration with pCMV-Luc and luciferase targeting siRNA or scramble
siRNA, normalized by only pCMV-Luc administration. (E): In vivo imaging 12 h after administration of 100 ug pCMV-Luc (left picture) and co-administration of
100 ug pCMV-Luc and 5 ug luciferase targeting siRNA (right picture) . *p<{0.01. p<0.05. Each value represents means+S.D. (Reprinted from Ref. 55) with per-

mission of Elsevier) .
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KB TCO#EELETFHE (0.1-1 ng/mg protein) 2
VL L, BEEANOEEEAZHWZTLZ bOR
L= a ikt LU THHEEE [Fig. 2(0)] &
R THSD. MAT, MFEENL TS0, K
B, BRIV ERHHIOER TEASNS.
¥/, W77 —EZ2ENEL & siRNA %
pCMV-Luc &R #5955 &, siRNA #5287
7R E R FRBEME N A SN, RAETE RN D
SiIRNAHAIZKH L CTHHEMAlAETH S [Fig. 2(D),
(B)]. &5z, ZVL7FZoUMNiCmpRFRESR
ZEBEOIREL LT, AHEOBHARICKIT T
BITDWTRRFICHM L 72 & 25, FENLER &b
L, Ztidsasngd, EELEHEERIGISEIS
NN ENRE I 7~. Renal press-mediated
transfection method IX B A 7R 8HE T, Lovd, A
ERBRERTZ5ESREITIERL, BlREREY
@RI ERMNDIREHIC R E AR TH D Z &h
5, BRRISHAFEBIANANT 7258 O R HEED I F S
N5, @H, BlE~\OKBEEAZFMLERTIE
Ty NOMERANBEERDN, KHEERWSY
&, fAEINEYTH DU R %Mo 2 FEERAT AT HE
Th, HHREEKL )T OB THEEERT, &
BETIVEEE, BERTIRR - BRI 5K 5 B 7 O Mg
MRELSENHHEICR B EE A BN 5.

7. BHABBANDOEREA

BRI L T, a>Ea—F1 v R MY
774 — (CT) A RFHFIFIZLS, BNAM
N DEBIRTHENY & —EEEAZFMH U 2ER
THRERKHEBRNED SN TH O, HLA-BT
IL2 ODBEEFFHBRTIAI KRNI Y=Y RY — A
#IZI T 5 Allovectin 759 & Leuvectin®? AL
Thd. IhsURY—LHENZ, 1,2-dimyristylo-
xypropyl-3-dimethyl-hydroxy ethyl ammonium bro-
mide (DMRIE) /DOPE D [RE /) 6725 F A
SHVRY —LETITAIRRIY—DEBKRTH
5. 0a EFCRYTF /) UAMIVA (Ad) ZEFIA
LIzBRTFEABRFTFINTVSDY, BN A
BNTTY T/ IAINADZEARTH % CAR DFEH]
BEWEENTHY, SREMHREEINTNHS aV
ATV EFENELTHAMA Ad ITXKDIER
THADNEITIEBRNA EHRINTNDS,

8. &HYIC

AR TIEBRBICHT 2BETIHE, HREEN

BWTHEESRZEA LE2BRZENERICON
THEHAMIGHRE L 2. T8, BRTEE KEBESE
BT ICBNT LA &0 28 AHMICEET 2 A
LEREINDODOHD, I5RDIEERBICNT DEE
WAL AT ADRBEICED, kOB HEBIHT
LA TR, BREREEDFEBRICDOLRND SO LM
BLTWV5.

#EE ARCHBEROLREBESEZRD £
U TSR FER LB S A e R N E SRR, %
e, ERICEHBOTEEE L2 RFRE B AL, &
falG .2, REHES VICTEBEL X7, BRIZ, &
FRRZEGRED DRI L, WONT, LM L
PURTTLIBILREDKREGATHEEL
TR BARE OBERRIC U T O BEZR L ET
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