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Table 1. A siRNA Consisting of 21-mer Sense and Antisense Sequences of TGF-81 with a 9-mer
Insert and Antisense 5Ts. The DNA Fragment was Digested with EcoRI and Xbal, and
Then Cloned into the EcoRl and Xbal Site of pUC-U6 estra

Sense
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GATATCTAGACA-3’

GATATCTAGACA-3’

5 -CGGAATTCAAGTCAACTGTGGAGCAACACttcaagagaGTGTTGCTCCACAGTTGACTTTTTTT

5 -CGGAATTCGCTCGCTTTGTACAACAGCACttcaagagaGTGCTGTTGTACAAAGCGAGCTTTTT

C’ 5 -CGGAATTCGACCGCAACAACGCAATCTATttcaagagaATAGATTGCGTTGTTGCGGTCTTTTT
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5 -CGGAATTCAACCAAGGAGACGGAATACAGttcaagagaCTGTATTCCGTCTCCTTGGTTTTTTT
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TBS-T (10 mM Tris, 150 mM NaCl, 0.1%
Tween 2002 5%7F =A ¥HE skim milk®2 1417k
HiekS 8 Fel TGF-£1 rabbit polyclonal IgG
(santa Cruz Biotechnology, CA, USA)Z 1:1,000
o2 B4ate] 1A 3083 £ ¥ TBS-TZ 10&
7t 39 A, d-E7 = 83 IgG (santa
Cruz Biotechnology, CA, USA)E 1:200022 3]
A 5}od 1*]7P B AFA7]a0 TBS-TZ 1087 o
W AHe ¢ ECL ®#%3 (Amersham, Bucking-
hamshire, UK)2 7}A3}&k9i ot
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Haldrk. me] d9ES 95T Dako Epitope Re-
trieval Solution (0.01 mol/L citrate buffer, pH 6.0)
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epitope retrieval A& Aldst Ao 237 &
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anti-mouse IgG (DAKO, CA, USA)Z 37TolA 15
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1. TGF- A1 RNAi0l 20l A MY MY

AR ZPAAER A, B, C, DY 4719 S 71X
t TGF-A1 siRNAZ #gAA 2 23 odr4d
D7t Agld AgFA A TGF-814 RNA%e] 74
Bo] EU&E EAsiart (Fig. D).
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N\ e
/

U6 promoter | snRNA 21nt sense 21nt antisense
spacer

Control A . B o C D
TGF—- 81 siRNA activity

Fig. 1. Construction of U6 promoter—driven plasmid vector for siRNA and measurement
of sequence specific stRNA activity in rat mesangial cells. A schematic illustra-
tion of the U6 promoter construction for hairpin siRNA (A). RT-PCR shows
that TGF- 81 mRNA expression is sequence-specifically decreased (B). Control
is control vector. A, B, C and D is siRNA A’, B’, C’ and D". "p, "p<0.05 com-
pared to control.

7tag #3d £ 3ldx, dzTe HEe TGF-A1

2. Y=e=HM SBrU=0| TGF- A1 siRNA . .~ 7 L
Solanjs WEle] suEEel 583 Pk SIRNA EUAUIES S99 @NddC TGP AL
&0l RNA o] 50% ol #Z4as A& AAFA (Fig.
TGF- 81 sRNA E2b20|= weje) sibdgre
eI AAE FAs7] fste] TGE-A1 siRNAC 4. TGF-£1 siRNA2Q TGF- 41 CHza gis
e ol dFawily FEEd wAe my A4 SRl &2t
Moz FHS T 24A4T F 2HE HEIA A& 2 ¥ WA TGF-A1 siRNA Fehzv=
23 d¥e 4 ume] HHow Addtel WFANE 2 29 @ ¥ 1,3, 7, 4Y He @ 2%S AEE
o7 #Esd B A A gREe # A9 Ee of gl wgo] Wi Ans #ASY. a2 FAF
AzAw o)A FHago] wEESUTH (Fig. 24, 2B). 3 A|7ve] AW wit TGE-41 @Mde] wyo]
55;:—1. Z_}', H]%ﬂ]ﬁ& TGF*BI siRNA %ﬂ'iU]Eﬂ- -'Hl_ﬁ‘:—a] %_7].%_% Q?J% _/': 9}9\157_, EHZ:ELOH H]‘B’}Oq
Agd AL Fsd} (Fig. 2C, 2D). TGF-£1 siRNA Zgav|=g F43 wWAMolM =
TGF-A19 28 Ans}t 50% o4 7tas Ze 3
3. TGF- 81 siRNAS TGF-81 mRNA ) A , 47k 50% 1% 4 .
i oAl & 15ttt (Fig. 4).
=gz WA TGF-A1 siRNA Satan= 5. %:ﬁ—s’.ﬁfﬂliﬂ SE2HHM AEe| X5
2 79 F 1,37 4L HE 2 A3e 4Ed e
RNA @de] #3l 452 fasqnt o2 22 ¥ 9z gz MHel TGF- A1 siRNA Befar=
Aol Axbgol weh TGF-#19) RNA%o] Bo] % & 9% £ 1,3, 7, 149 9& 2 43¢ 433
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Liver

Spleen

Fig. 2. Immunofluorescence demonstrates the distribution and transfec-
tion of TGEF-41 siRNA by cationic liposomes within the unilat-
eral ureteral obstruction (UUQ) rat kidnev by intravenous ad-
mirustration (A Kidney, B Kidney with Propidium iodide stain,
C': Liver, D: Spleen) ( x200).

Normal D1 D3 D7 D14

Control UUO

Fig. 3. RT-PCR demonstrates that the inhibitory
effect of TGF-£81 mRNA expression in
UUO mouse kidnev by TGI- 451 siRNA
(lane 1:dav 1, lane 2:dav 3. lane 3. dav
7, lane 4. dav 14).

A AN Agstoith ar AF F- 390
BHetde o thadel A iR 3k e

dlX TGF-g1o] o] ieol wAl dAsglot
SIRNAE A2d A9 TGE g1 wgle] o4
Holch g2 A% § 7¢lo] Aulshale uf TGF- 41

& ARl wgol o] Holow oAl siRNAS

Aglgh APre TGF- 19 wde] A= Arh. 1
b 149 ol Felvr xHe] o] £4Eo] siRNAC)
EAAEE P S el el 1o e o

Al siRNAC oJs) TGF-2137 S-olstA oAw A}

" Plasmid Control UUO

Normal

p3 D7  Di4
o ‘ Control UUO
- ‘ Plasmid Control UUO

siRNA UUO

Fig. 4. Western blot demonstrates that the inhibi-
tory effect of TGF-451 protein (25 KDa)
expression in UUO mouse kidney by
TGF- /21 siRNA (lane 1:day 1. lane 2
day 3, lane 3 dav 7, lane 4: day 14).

(Fig. 5, 6).

RNAiE 19931 Ambros $¢

|
gansel A GE sk Qe

1 ] T \'1
ohugli=tl, o] F Q= wwAe ormsEia s
A/P7E A RNAR w4 #he 44 A9 RNA
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Fig. 5. Immunohistochemistry demonstrates that the expression of TGF- A1 in mouse
with UUO. Control of UUO mouse kidney (A), UUO kidneys treated with con-
trol vector (E), or TGF- 31 siRNA plasmid vector (I). The time dependent
TGF- 31 expression is increased in UUO mice (A and E day 1, B and I
day 3, Cand G . day 7. D and H:day 14). In contrast, UUQ mice treated with
the TGF- A1 siRNA exhibit a reduction of TGF- 51 protein expression (I dav
1, J:day 3, K:day 7, L:day 14) (Immunohistochemistry, x400).

E F GIve VR

Fig. 6. Immunohistochemistry demonstrates that expression of tvpe I collagen in mouse
with UUO. Control is a UUO mouse kidney (A), UUQ kidneys treated with
TGF- 31 siRNA plasmid vector (E). The time dependent type 1 collagen
expression is increase in UUQO mice (A:day I, Biday 3, C.day 7, D' day
14). In contrast, UUO mice treated with TGF- 1 siRNA exhibit a reduction of
tvpe 1 collagen protein expression (E:day 1, F:day 3. G:day 7, H:day 14)
( Immunohistochemistry, *400).
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The Effect of RNA Interference for
TGF- 81 Overexpression in Rat with
Unilateral Ureteral Obstruction

Hye Jin Kim, M.S., Hyun Chul Kim, M.D., Ph.D.”
and Kwan Kyu Park, M.D., Ph.D.

Department of Pathology, Catholic University School
of Medicine, Daegu, Department of Nephrology',
Keimyung University School of Medicine,
Daegu, Korea

Background : The progression of chronic renal
diseases is an increasingly common condition, often
leading to complete destruction of functional kidney
tissue and dependency of affected individuals of life-
long treatments with dialysis or renal allograft
transplantation. The development of irreversible renal
changes in tubulointerstitial fibrosis leads to a loss
of kidney function. TGF-81 was found to play an
important role in the accumulation of extracellualr
matrix in kidneys.

Methods : We introduced a RNA interference for
TGF-£1 in mice using the unilateral ureteral ob-
struction (UUO) model to attenuate interstitial fi-
brosis by injection of vector into tail vein. The
effectiveness of siRNA (small interfering RNA) for
TGF- 81 mRNA sequence was also investigated in
the cultured mesangial cells.

Results : The levels of TGF-81 mRNA was de-
creased in cultured mesangial cells treated with
TGF-81 siRNA. TGF-81 mRNA was increased
markedly in the interstitium of UUO kidneys. RT-
PCR and Western blot analysis revealed that the
levels of TGF-81 and type 1 collagen mRNA were
lower in the obstructed kidneys treated with siRNA
compared to control uuo kidneys.

Conclusion : These results demonstrate that the
introduction of TGF-A1 siRNA may be a potential

therapeutic maneuver for attenuating interstitial fi-
brosis. (Korean ] Nephrol 2005;24(5):739-748)

Key Words:RNA interference, Chronic renal
failure, TGF- 81, Fibrosis, Unilat-
eral ureteral obstruction
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