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Characterization of the Expression of PKCa(Isoform)
in DMH-induced Vascular Endothelial Proliferation
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Purpose: DMH(1,2-dimethylhydrazine) has been
known to induce vascular neoplasm such as malignant
endothelioma in animal experiment, through induction of
abnormal proliferation of HUVECs. In our previous
studies, 11 types of PKC isoenzymes were determined
by RT-PCR and the expression of PKCa, and p was
more prominent than other PKC isoenzymes in the
DMH-treated group. However, this result was not based
on objective assessment. In this study, we further
evaluated the role of PKCa on the DMH-induced abnormal
proliferation of HUVECs by two different methods to
identify its presence with high relevance in objective
view. PKCyu will be investigated in further study.

Methods: The study was conducted with the cultured
HUVECs group(control) and the 0.75x10°M DMH-
treated group. After processing protein extraction in 0
and 24 hour, extracted protein was treated of quantita-
tive test through BCA protein assay. In the western blot
analysis, electrophoresis was performed in the order of
gel preparation, sample preparation, and gel running.
Electrotransfer to nitrocellulose membrane and reaction
with antibody were done. Detection of PKCa was
achieved through "Gel Image Analysis System". In the
fluorescence immunocytochemical analysis, the grading
of radiance of the intracellular PKCa particles was
detected with confocal microscope after treating with
primary and fluorescent secondary antibody in 0 and 24
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Z O] =240 A Protein Kinase C

hours.

Results: The Western blot analysis showed increased
PKCa expression from the specimen obtained in 24 hour
of the DMH treatment group when compared to those in
control group. Under confocal fluorescence microscope,
the emitting radiance in the DMH treated group was
brighter at 24 hours as well.

Conclusion: We believe that PKCa plays a role in
DMH-induced abnormal proliferation of the vascular
endothelium, which may provide insights in under-
standing the vascular neoplasm.
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A Ed FFs gt ¥#z DMH(1,2-dime-
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(human umbilical vein endothelial cells, HUVECs)2]
v AGAIA Q] A4S G =3t /Kl‘(s—loﬂ/\—] AQsHoz vy
G AgEo] WA Ua, olHF A FA
1} 4 o] 4] Protein kinase C(PKC)7} ZQ3F 95ke st=
Ao deA ek’ J#E PKColE 117H1 9] 5%
A s(isoforms)Ee] EA5t= Ao dHA qJoern=,
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o] g Ao ZZ=xggrt’ 18y} PKCq, o e
of =4 UrEH'l RT-PCRE| ZAif= Aol F=3)
=, oo disld AwHe AR B Aniol &
2 g Batk ek webd B AT AL B

b ERS 5 AhA] BEEA Fol A WA PKCad

= olN go |O r



680

o TulA WS A= E western blot analysis®} &g H
& 2} A (fluorescence immunocytochemical analysis)
= &3 dge =, DMHe| e 3 yujA|xe
HIAARl T4 A Tatt 985 sk= PKC &
% maNE AYstud stk

I, s A

0

EH
=

7h M= HiY R k=X

2 AdM do oAz A= ‘Modern
Tissue Technologies, Inc.(MCTT, Seoul Korea) =¥
Y2 HUVECSE o] 8-5F9itt. HUVECs2 Al
Fe 103] ol & A Ao HYgo] dofg 4= e
o2 2 ddddAe 835 714 etk AlEZ= 5%
COy, 37T =49 7h5d wid7]oA s gt At

HUVECsE Western blot analysisE ¢34+ 100
mm HjFI1=0] 3 x 1078 B339, Fluorescence
immunocytochemial analysisE& ¢34+ pre-coated
cover slipo] 323+l 6 well plateo] 10°7§% 23314}
233 & EBM A uiA|[Endothelial cell basal
medium, 0.1% hEGF(human epidermal growth factor),
0.1% hydrocortisone, 0.1% GA-1000, 0.4% BBE(bovine
brain extract), 2% FBS(fetal bovine serum)]olA] 1 Hj
Fohi, 297 FAHY WAR WAt 197t st
Atk o F olmu Helg FAEA 9w wjorm
HUVEGs #& tj2ae2 4gten, 3449 DMHE
0.75x10° M HE 2 g]|slo] HUVECs?] 7248 &
=3 w2 DMH Aoz 4ol A= BlastFich

L., CHHE =&

DMHE A 2|3t A7+ 7|&Fo 2 Y Z+1 DMH
gltol A 04, A2 - 2
koAl o A e
< e AASAAL He BH2 4T ofstofA
SFAT.

kA 2S5 HBSS(Hank's Balance Salt Solution)=
M| A3l Az 217 (cell sc:raper)E o] g3slo] NEZE
ol 1.5ml tubed] @2 3, 4CoA 13,000 rpmO =

15z &t A4 Zlskdth e Al st &z
% 899l PRO-PREPTM(INtRON)& & 7}5lo] 2+ 4
o B oo 2087 WS A AL ¥ kS thA] 4T
oA 13,000 rpm o & 587+ AL ASHE o
W2 g PKCa 40 o]-&3ttt #2gh o
2L 70CoA BEslS
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Fig. 1. Standard curve of reagent for quantitative analysis.
BSA: Bovine Serum Albumin

Ch CHfE MY
a3 o AL “BCA(Bicinchoninic acid) Protein

Assay” WS olgsto] AHeFslolrt” BCA Protein
Assay Reagent A, B(A;#23228, B;#1859078, PIERCE,
NY, USA)E 1: 1 vl W= SFdS o Ajmof 2+
Aol 37CAA 3087t 9-5-A]Z1 3, Spectrophotometer
(Phamacia biotech, England)E ©]&3}9 S34%= 562
nmol 4 EHIA oo mE FHES Fo| AFL Skl
3}%t). o] W BSA(Bovine Serum Albumin)g ©]-83
of A Aol AREE Alofol| thgt Standard -
99%9] A& E X HriFig. 1).
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2f. Western blot analysis

1) Gel preparation

AT B geEe zdetd TAHAZ B, 75%
Separating gel(30% acrylamide, 574, 1.5M Tris-
HCl(pH8.8), 10% SDS, TEMED, 10% APS)S WHSof
el Afolofl AT Gelo] ©E 11271 ¢35 70%
olgES 7hstaL, gelo] &3] & H oetE= AA
3} t). 4% Stacking gel(30% acrylamide, %374, 0.5
M Tris-HCI(pH6.8), 10% SDS, TEMED, 10% APS)<
Separating gel $]oll ¥11, combg F-2|7 Alojof Atg]
3 F oh] gele 2L

2) Sample preparation

Yz DMH Helgomse 25 tujdo
Z+7y 20 ug® 9 il 4 x Sample buffer=2 32 ul7} = A&
H71st 3, vlg] 95CE 71¥E3] & heating blocke] 4
of 557k WS AR,

3) Gel running
Gelo] #Zoi%l= oA combS AASL %7
%= chambero] 12 A7l & Transfer Buffer Solution
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(TBS)L.2 ARt Z+ gel9] welle] protein size marker
oF FH|8liE samples HiL, B]o] 9= wellof= A=
127 371 Y8l 1 x sample bufferE ¥t 80 VE
308747 5, 120 Vel 4 908 Fet Foc.

4) Electrotransfer

A7195= vzl gels fre|HolAl Ee2|sto] TBSY
1057} F9It}. Semi-dry Transfer (BIO-RAD, USA) 7|
713 9Jof| 2712 TBSO| = filter paper 332 211, 1
ol Nitrocellulose(NC) membrane-& €111, ThA] 1 ¢
o A7195L vk gel2, 1 9lof vhxuo R Xrhe
TBSe|| & filter paper 3%-S o] sttt 717]
o) EAS THAZ F, 25 Vo4 3087 Foiet

5) Immunochemical analysis

ElectrotransferS 1}zl NC membraneo 5% Skim
Milk Solution 7}8Fo] 1A 7H5<F WH-S-A]7] &, Tween
200] #3HE TBS(TBS-T)Z A M3}t PKCaol o3t
primary antibody(1:250, Abcam®, England)E NC
membrane} 1A[7F Hhg- & TBS-T= A&}, thA
secondary antibody(1 : 1000, Abcam®, England)E 14|17}
ok WS A7l F TBST2 Al shalr

6) Detection

OHP film $9] NC membraned Fi1 1 99
ECL(Enhanced Chemiluminescence) solutions 7 7}3t
%l of2 OHP filme 2 €3 o= §HS WHEs
A AsFATE. YA A] X-ray Cassette o]l NC membrane
o] 23 filmS i1 I fJof X-ray filmS 11735}
2087 A1l & FUJI Xeray film processor(FPM
3500", Japan)S ©]-gsto] @4eFITt Xeray filme] &
el band®] Hj719} #7] A=E SUgew #Qlsta,
“Gel Image Analysis System” 2 A8-5}¢] Z bandof T
gt volumeS =73}

7) SH XMz

ojo] Ao 7+7k 33] HhESIAT) A a] & 2447k
A o273 DMH #2]:] band’s volume®] o]
Kruskal Walis testS %3} 7173t %thp < 0.05).

fus

O}, Fluorescence immunocytochemial analysis

Pre-coated cover slipo] & 6 well plateo]| 4] uj
FNS A AL A7} 100% ol EH-g H7lste] S
oA 10E7F A3t PBS(Phosphate Buffered
Saline, Cambres, USA)2 Af|&3}al PKCao]l gt primary
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antibody(1 : 250, Abcam®, England)E 4C oA 12A17F
ol WFSAIZH. PBS2 MAT &, FdollA o= o
A& 35ttt Fluorescent secondary antibody(FITC
Goat ant- Rabbit IgG congugate, 1: 300, Zymed, USA)
2 3087t WAL PBSE Al F, plate upeo]
Eol%= cover slipZ wojyo] 715 AAT Ao
A] mount 82?1 GVA-Mount(Zymed, USA)E Eo|
2|3l slide glassof] H-2FA|Fth Mount 89-& AXA]
71 %, confocal &3 1|7 (Leica, ICS SP 2, Germany)
2 ol gstel AZY) PKCao| WS WL

m. &

Western blot analysis& &3¢t PKCa Tl & 9
2 DMH A 2| & 24A[7bof| A o 2t
Zholl T ol ApolE vine & uf, thx

A

(Fig. 2). 181l Fluorescence immunocytochemial
analysisol 2]+ PKCa gha ol whatg wof ot 2
Thii= DMH #2] & 2447k 4] T 2ol ¥]8) DMH
Aol A B Est o F18E o 5 ANTKFg
3).

1]

vV, 1

PKC(protein kinase C)2] -z 3t 7}cho] Za|7 g
T (polypeptide) 2 N-terminal regulatory regiony} C-
terminal catalytic region® = A% o] 311:}.7 PKC:=
AZ A% F7]o| A Gl-phaseol| #oistn, G433
2 df A Y T AsHdGH 2N E-H
2 9] serine”| ¢} threonine”| & SI4ISHA7|= A&
H AlZ 7 AZAGA A o Fatt AR DA
o aEa PKCE AlE AAoleelm AlE &3}
(differentiation), ©]5%(migration), Al|3ZZ}*HA}(apoptosis)
o] Ao wojstn] FoFo| Mol= Tofsti ek’
=5 = Ay FF AxoA Fde FEdt=
phorbol 12- myristate 13-acetate(PMA)E ©]-835}o] o]
Mz FFAA  PKC7} VEGF(vascular endothelial
growth factor)?] W&-& FHAZIth= AF+S0] AN
o, Al A7)0 ©E PKCE o2 PKC 5%
a0 IS Fe AP 7HA SAAY AAAE AR
& AFE o) aHEolA gk

PKC= Z{57 AlZolA 117H4] &
Co® dHA o o5 Fx4, 7|5A e SHA
classic PKCs or cPKCs(a, BI, BII, ¥), novel PKCs
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Fig. 2, Western blot analysis of PKCa. Representative photographs of PKCa in western blot band(left). The HUVECs were
treated with 7.5 x10° M DMH and the cells were collected at 24 hour. The right panel represents the band's volume in
HUVECs of PKCa. The gray bar is band's volume of PKCa in control group and dark bar is that of PKCa in DMH group.
The Western blot analysis shows increased values of PKCa expression from the specimen obtained at 24 hour in the DMH
treated group compared with those in the control group(p <0.05). C: Control group, D: DMH treatment group.

nPKCs(5, ¢, n, ©, n), atypical PKCs or aPKCs(%, 1)&]
Al 7 52 BREd’ PKC 552845 22te] B
s} ojato] tjel eld Ao PKCa, B, BIL, 6, ¢,
= o, ¥, v 5 e 2240 #2stal, PKCa,

Fig. 3. Representative photographs under confocal fluo-
rescence microscope. The grading of the intracellular radiance
in confocal images would represent proportionate amount of
the intracellular PKCa. The emitting radiance in the DMH
treated group was brighter at 24 hours alter the addition of
DMH than that of the control group. C: Control group, D:
DMH treatment group.
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2 219 2 9lo} PKCq, §, ¢ L= ZAStcha &eA
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DMH¢| ¢J3] #5415 HUVECso| A4 PKC 5&& 4
59 HHAEE RT-PCRS E3] Yo} & o]d A9
Axtol A Hz2ZI DMH Hz|Z ZHzho|A 117172
PKC 5F845E 5 PKCq, BI, BIL, n, v, u%l 6714 <]
B3 o] FolEglom, o] 6717 TF Fh A=
PKCa, pi= DMH A2t A tizto] vls] TdY=
7} 9u] QA Z71E= o] BelEoz A o] F X

458 DMHo| 93t HUVECsQ] m=A]of QoA
%&EZP S @i Qe AR 25 T 5 9)
3}9lek? 2L PKCa, no] Wéo] iﬂl Upehdt RT-

PCRo Aspe} Aol ajHE AT
= WA olo] el Aud 3

29 FERAV ATl £ S FAY WAt 9
1’4. % PKC FFa ol gt Al v dd JH
£ g3ts] #¢lsly] 9JsljAl= Western blot technique
T WA 2384 F A (immunocytochemical finding)
Z oM E PKC $Fan 742
3t E4 g X (specific probe)E ©]83+ Northern
blot techniqueX} Western blot tehchnique& &3l 242+
o] FFaRA T A2y 23] FolM xd FH|,
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Basidn Arsol 4
% PKCpef tisiA HEs}
712 skt weba PKCaof t3sjA Western blot
analysis®} Fluorescence immunocytochemial analysis
Algetlal, 1 Ayt DMHe| 93t HUVECse| H| 4
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QElolet. 122 PKCah o8 Ael B A
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H, PKCa+= PMA(phorbol 12-myristate 13-acetate)<]
A}%OE o1l A|Edlo X%-‘H(translocation)% H 1A
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