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The Change of Podocyte B3—-Catenin
by Puromycin Aminonucleoside

Ji-Young Choi, M.S., Eun-Mi Ahn, M.S., Hye-Young Park, M.S.
Jae Il Shin, M.D.” and Tae-Sun Ha, M.D.

Department of Pediatrics, College of Medicine, Chungbuk National University Cheongju,
The Institute of Kidney Disease, Department of Pediatrics ,
Yonsei University College of Medicine, Severance Children’s Hospital, Seoul, Korea

Purpose : To test whether the expression of 3—catenin, a component of podocyte as a
filtration molecule, would be altered by puromycin aminonucleoside (PAN) in the cultured
podocyte in vitro.

Methods : We cultured rat glomerular epithelial cells (GEpC) with various concentrations
of PAN and examined the distribution of 3—catenin by confocal microscope and measured
the change of 3—catenin expression by Western blotting and reverse transcriptase—poly-
merase chain reaction (RT—PCR).

Results : We found that B—catenin relocalized from peripheral cytoplasm to inner cyto-
plasm, therefore, intercellular separations were seen in confluently cultured cells by high
concentrations of PAN in immunofluorescence views. In Western blotting of GEpC, PAN
(50 ng/mL) decreased B—catenin expression by 34.9% at 24 hrs and 34.3% at 48 hrs,
compared to those in without PAN condition (P<0.05). In RT—PCR, high concentrations
(50 ug/mL) of PAN also decreased B—catenin mRNA expression similar to protein sup-
pression by 25.4% at 24 hrs and 51.8% at 48 hrs (P<0.05).

Conclusion : Exposure of podocytes to PAN in vitro relocates B—catenin internally and
reduces B—catenin mRNA and protein expression, which could explain the development
of proteinuria in experimental PAN—induced nephropathy. (J Korean Soc Pediatr Nephrol
2011;15:138—145)

Key Words : 3—Catenin, Puromycin aminonucleoside (PAN)—induced nephropathy, Glo-
merular epithelial cells (GEpC), Podocyte
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= ﬂ EENEH UL HE271E ARlE
Adsh= L3 Fx2A4, Pl (rod—like units)
ol A H G E “P?—ZL O]F-aL glo] o3} g
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state Biotechnology Incorporation, Lake Placid,
NY, USA) ©F coating3t glass cover slipsel Z+
Z}e) 0% 24A3F &<k vk Sk o™ PBS
2 39 MAL s & 4% paraformaldehydeZ
200 uLA A2oA] 1027 Aeste] AxE 174
&taL 0.02 M glycine©] SI3= PBSS o]-&a}o]
3W AA3EITE 1 3 10% normal goat serum
(GIBCO BRL, Rockville, MD, USA) S well 3
200 uL# 2glsle] 37°Collx 3087k vjekst vk,
goat serum= W21 polyclonal rabbit & rat B
—catenin (Santa Cruz Biotechnology Inc., Santa
Cruz, CA, USA) A4S 1:1002.2 341319 well
200 ulL® 37CelA 143 =EAIX1 ¥ PBSE
o] gsto] 1083 3WH shakeroll A A= &k3lrt.
0] AEEe] o]AARE Alexa—488 HE
TRITC—conjugated anti—rabbit 1gG & A (Santa
Cruz Biotechnology Inc.) & $4 25 pg/mLOZ
PBSe] 24t} 37Tl 4021t wieFstaL 0.1%
triton X—1000] E{8li= PBSE 1024 2 A%
3t & PBSE 2W& 1083t AlFselth A3
Fluorescence microscope (TCS SP2 AOBS,
Leica, Germany) 2.2 +=d] Alexa—488—con-
jugated emission 496—534 nm, excitation
488 nme] 3pge|A] B3l om, Alexa—594—
conjugated+= emission 555—635 nm, excitation
594 nm?| oA 9 EFHUsE el
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ZAELE 6-well platec]l 5<10° cellso] HE=
#3199 confluence”} 70—80% H %5 AlXEE v
OFsITtE. 2441%Y, 48A17F At Fo protein ex-
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Kyungki, Korea) 2 well & 400 LS @1 AXE
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acrylamide—SDS mini gelel 27]99%(SE 250
mini—vertical gel electrophoresis unit; Amer-
sham Biosciences, Piscataway, NJ, USA) 3}
electroelutiony] S ©]-83} polyvinylidene fluo-
ride (PVDF) membrane (Immobilon—P Memb-
rane, Millipore, Bedford, MA, USA) ] 200 mA
T AARE 308 ERF AAZITHTE 22 tank trans-
fer unit; Amersham Biosciences). PVDF mem-
branes 5% non—fat dry milkE tris—buffered
saline—0.1% tween20 (TBS—T)°l &3jA1# 1
AIZE B_F A8 v, TBS-T= 7hets] Az skar
UAFAE TBS—Tell 3141810 44171 53t REG-A]
71 ¥, PVDF membranes TBS—T=Z 5%3F 33]
Alzskd). o218k (goat anti—rabbit IgG—HRP,
Santa Cruz Biotechnology Inc.)E 1:5,000 3|4
ato] 45+ F9F HESAIZ] -, TBS—T= 5&7F 32
Al skt vhg-o] 25 £ PVDF membranes
West—Zol plus (Intron, Seongnam, Kyungki,
Korea) & €91 A%} BE 1:1% 4J°] PVDF mem-
brane®l] WFA|Zl & o]& LAS—3000 imaging
system (Fujifilm Life Science, Minato—ku,
Tokyo, Japan) ol :=ZEAIA on|AE AT
whoko. B—tubulin®l] that &4 (Santa Cruz Bio-
technology Inc.) @ X A3ITE A3 oln| A=
Multi Gauge V3.1 Z2 732 AF2-3}0] band den-
sity & S7g8kaL, ol & vzt gl 100%e1
3k Aigte = FAIEAT

4. 3-catenin0i| CHSt RT-PCR

Z}y 70| A vljekst AIZE RNA isolation solu-
tion?} chloroform® 2 F%2 3+ %9 isopropa-
nol, 3% sodium acetate?} 100% ethanol& ©]&
ato] FHAIZ v A RNAS 22819tk RNA
5 ugd %= AMV reverse transcriptase (Int-
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ron, Korea) & oligo—dT (KDR, Korea), 2.5 mM
dNTP (Intron, Seongnam, Kyungki, Korea) 1
1 SHTE HF5 20 uLE §IE 9E 37C

ol 4] 20-23F, 42C A 503 Wb & 548 &
GASAIZ tHy FAE cDNAS T3S % RT-
PCRS =351t}

A28 B—catening) sense F7|IALEE 5'-TG
GACTACCACGCAGCGAAC—3'e]™ B—catenin
antisense®] 3714¥L 5'-GCTCTGGCTTAGG
CAACGC—3'9|t}. Housekeeper@A H1A 2]
GAPDH sense+ 5'-CTCTACCCACGGCAAGT
TCAA-3'0]11, antisense?] 9471442 5'-GGA
TGACCTTGCCCACAGC—3'°1%1 2™ Bionics
(Korea) ol =3 #12skit). 10XPCR buffer (In-
tron, Korea), 2.5 mM dNTP (Intron, Korea) $+
z}z+e] 54 primerel TS Hsto] A =
25 uL= B 5 94°Coll 523t 7FA v 94
T 30%, ZZte]| b= annealing & XolA 187
72ColA 50%7F 30 cyclesE A3ttt JA=
2 2.0% agarose gelZ o]&3sl] Z+ A|59] PCR
A= dyes Egste] 16 ule o= AV9s
3}l ethidium bromide® 4A3}e] UV light el
] polaroid film®ll 7333A17]1! densitometry (Lab-

- PAN

+PAN 5 pg/mL

Fig. 1. Confocal microscopy of glomerular epithelial cells with

staolalget s @ A 15 W A 235 20114
Works 4.0, UVP, Inc. Upland, CA, USA) & z}z+
=743l & GAPDHE #tow w433t

5. SAH 24

3t 3 ZF @el thsto] Western 4
< 33], RT-PCR< 33] A3t & A= meant
standard deviation (SD)® ZAe}laL, A3
277k xjolol tig EAA God BAL =2
¥ T34 (SPSS version 12,0; SPSS Inc,
Chicago, 1L)& AF&ste] B 24 Student's t—
test WHHOT AHYHICH, P gro] 0.05 #vkd
uf FAEA O ® fols Aow Hslith

2 a

1. Confocal &0|&S 0|
s pE

285t B3-catening|

} B—catenin FAZ APERS o, LAEA
3= B—catenin®] PANSQ] =57} Lapz4
HA= RS B F Ao EFig 1A). viHEE
Al A g - 22 o wEElS o

£ 101' i o

E o 2

+PAN 25 ug/mL +PAN 50 pug/mL

4
-

—catenin. Merged views

show (—catenin becoming faint and relocalizing inward in single (A) and confluent cells (B,
arrows) by PAN. Magnification, %1,000. PAN, puromycin aminonucleoside.
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5, HEAR0]] B—catenin®] PANS] =57} &
45 aeAAA 7] A= A gle
Qo (34, Fig. 1B).

2ME

2. Western
=
1o

0|28t B-catenin EHHQ

B—Catenin T 2] W=+ 90 kD F-9ollq &=+
8k = 9lglom, B—catenin T E ] FAl= 3—
tubulin "/Pﬂﬂéiﬂri BHAEILE o8] »59 PAN

of :2ZEAIZ] § B—catenin WS HES Al
5o wel Fadhs 2748 Bo, SAgE o
21 35591 50 ug/mLols] 24417k} 484]710]

= s
% oM Z2F 34.9%8}F 34.3%2] 9u] Q=
2Aa7S HITHP<0.05, Fig. 2).

o b

3. RT-PCRE S8

=%

B-catenin?| expression

GEpCellA] B—catenin®l thd+ PCR AE-5 300
24 hrs 48 hrs
PAN 0 5 25 50 0 5 25 50 (ug/mL)
B-CAtEnin D A - — — G G- —
ptubulin [N D S - S ——
120
_ 100 1 ——[
*E 80
o
(V) 60 -
“
o
2 40 ‘
20 T
0
PAN 0 5 50 (ug/mL)
24 hrs 48 hrs

Fig. 2. Effects of PAN on cellular [3—catenin
protein levels in cultured cells assayed by
Western blotting. [3—Catenin levels decreased
significantly at 24 hrs and 48 hrs by 50 pg/
mL of PAN (P<0.05). Data are presented as
mean+SD; n=3 per group. Control (100%); the
value of PAN (=) at 24 hrs. P<0.05 versus
control. PAN, puromycin aminonucleoside.

: Puromycin aminonucleoside Fojof w&

A A A E B—catening W3}

HAS T PANS FolahA] ¢be 12 Aol gt
7} ] A3z vlwekict. RT-PCRell 21$F GEpC
oA B—catenin® W= FAE= 24X 7= 115
%9l 50 mg/mL PANS H7}et 27104 25.4%2)
o] Q= FAE Helom, 48417k 25 mg/
mL% 50 mg/mL PANS 37}t z7ox 7tz
46.6%S}F 51.8%2] 2v] 3= AaE BT (all
FX0.05, Fig. 3). &, 1% 4

A =

kl
]

AR SA| A 27| AT = ARl A B
—catenin®| 23| ¢t ¥ 11 PAN Al A & LE}
A ekokthar skl ot [21], o] AREsH A

(pan—catenin) o] Z}o]7} QIGlS0] 55 A= ¥
24 hrs 48 hrs
PAN (] 5 25 50 0 5 25 50 (ug/mL)
p-catenin [
caroH ] ]
120 f %
“' 'k *
_ 100 T
o 1
-E 80
o
U 60
-
o
e 40
20
0
PAN 0 5 25 50 (png/mL)

24 hrs 48 hrs

Fig. 3. Effects of PAN on cellular B—catenin
mRNA levels in cultured cells assayed by RT—
PCR. B—Catenin levels decreased significantly
at 24 hrs by 50 ug/mL of PAN (P<0.05) and
at 48 hrs by 25 and 50 ug/mL of PAN (P<
0.05). Data are presented as meantSD; n=3
per group. Control (100%); the value of PAN
(=) at 24 hrs. P<0.05 versus control. PAN,
puromycin aminonucleoside; GAPDH, glyceral-
dehyde 3—phosphate dehydrogenase.

- 142 -



SAA H3lom, o]% T& Ao e Y AdE
HolA PAN AIF 59 A7 dyfso] 2y
Al&sEAth Luimula 5 [22]> PAN A% s&X
dlo] Aol A Tl Tt Frkelr] AlAbeks A3
Aol B—catenin THHo] ojm] ZrAshH, w7}
A W A10EY Aol oFghe] 3]l Bl
0]%< BD Transduction Laboratories A}] &)
£ ol &sIslth

PAN A5 fAbsHAl &
Z k= adriamycin (—F3d) 4154, Liu 5
[23, 24] 9] TIFelA= Sy BEo] g
Sk ARA2F A oA A= 2] A skl 3
B—catenin @2 Z7}= 3133}9\23}. °o]=% BD
Transduction Laboratories A+ 3
t}. o]} F FAIE A=) FQ
7} podocin®] &L 7FA4sle], adriamycin A5l
A B—catenin '#¥ F7+e} 97 nephrin? podo-
cin®] A7 A &JFk HA|E EAdo] o] oA
b e] 7)d 0w FERITE 18y Heikkila
5 [25]12 & adriamycin ASE g4 B—cat-
ening AR AEAZAS o Tzl A
2do] YepE R o] RdleA] B—catenin®]
| Wl el Yo kol 9] Aakel= Admk
e stk o] & A7} 22 Santa
Cruz Biotechnology Inc. AF2] &A1& o] 8330tk

HT 2 AT IFENAN SAE E4aAS Hole
GiBA Ao vk dlol| A, advanced gly-
cation endproducts (AGE) & -5 59] dof oJsk
o] ZAH|329] B—catenin W] Ax2A Y29 F32
W3t} ko] FhAE whEete], AV dag oA
SA3EL] B—catenin T FHAWSHE o 5 Q9]
T}(unpublished data). ©]¢} FASE RdZ Alxd
AP AL v el A S AGE7F GSK3RE &3}
A|71HA, 0] %3] B—catenin TS 7HAEAT]
1 A48 collagens S7AAA Fd oA A
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il ol A wdlof wha}, Ayate] whet, ARE-SH
]' |5 Kol=d], PAN AlZofx= g-
Ao} o] hhdhs &S B
T Agof|A] B—catenin T
Halol| thgh EEH Naves 5 [27] 2 =424
AN #Ake] A oAl B—catenin T
SA|Z oz AujA|et, o]} 7 PANe] &
A A AR S FERE A b
7+ A5}o] E‘rt‘”}zﬂ kAo Wnt/B—catenin A =E
3ot
Hlj oyt é/‘ﬂ44 B—catenin T¥e] FEWT=
Heikkila 5-[28]¢] Ri1gk v} §lt} o]&2 immor-
talized mouse podocytesE HjFsto], & A1
o} 2uf -2 100 ug/mL2] PAN®|| 24A17F WA
71 B—catenin®| densin¥} &7 AL Ato] Azl
2HE AEA HE AREde SEEsit o=
Aol Auel wlg- FAFskh S st
A AARES SRk sEREEel B
catenin THo] HA|E o7 ARIEFATH27].
o] HaE FFehH, PANS HAES] B—ca-
tenin ¥ J kA AA WIS Zste] SA|ETE
H S SHEl= o7 AL
A2 A e s
Aol sk A7 F o

oX, E
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—

o

o4

i}oilﬁal 710
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Olﬂ m>4

AEA o7, PANS FAFoA o] A|ze}
HoJo| A 2o B3} 3| Western blot
2 RT—-PCR #4194 B—catenin mRNAS] &3]
7rass} A el A oFe] THAAES HiTh
o]= PANe] 23t FAE H3lol] A} Aol 2

8k B—catenin T 2] 7HA e} B3I} Tl o]
Ao 71e3g Zole}t Atz et
Q ot
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Zo] et o] gloiA B—catenin®] W=
A 2] FAE RS Sate] Yol A} sl
t}.

Hi B PANe| 9%t M| X9 B—catenin®] W3}
= A 9 mieRd s Sl dotr Al WA A
ZAIAEE wfeksto] thekdt H] PANS Folst
o confocal &v|3S &3l B—catenin®] +EXE
#2599 31, Western blotting®} RT—PCRS AFHE-
sto] B—catenin e WSS HEITH

ZA 1}: Aol BESH= B—catenin®] &
SR8 elA PANS] 557t Sebar
= SHAHA AEZTe)] 7h50] A= B B
ATt Western +24Jell4], B—catenin "&H—]%k%
PAN 557} S7b85, 53], 1§
mLollA 241713} 48A417F0] eFE: Z Z}
34.9%%} 34.3%°] °v Q= AasE BIAG
(P<0.05). o]¥ &t 278 RT-PCROIA = FAFsH
Al Belom, 2417t sl 50 pg/mL
PANS Z7Fst 2304 25.4%2] 2v] 9= T

= B3lon, 484l M= 25 pg/mLet 50 ug/
mL PANS 37kt 233004 242} 46.6%%) 51.8%
9 4”] A= HAAE B

£ :PANZ FAH| XA B—catening A|EH}
OETE% yFze] Bxisks fekal, Bcate-
nin mRNA 2] W& 7+ 9 whald=Zeoflx] ofo] 7hAa
5 2O 2, PANe] &5k S o] EERS}
of §3&F Aol 28t B—catenin @M AR
el o] whalo]] 7]ojgk Zlole} Abs
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