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Investigation of the expression of protein kinase
C isoforms in the human breast cancer and

normal breast tissues.
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Protein kinase C isoforms in the epidermal

tissues of normal and postburn human skin
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¥ 2% 45 Hik(Westernblot) ) AR T a&kFEaird C B4
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Recent report had shown that the activity of PKC in human
breast cancer tissue was increased as compared with that in normal
breast tissue. In this study, we screened the expression of PKC
isoforms in breast normal and cancer tissues from 42 patient. The
data shown that at least four isoforms («,&,1,A) of PKC were
detected both in the cancer and normal tissues. The expressions of
these four isoforms in cancer tissues were increased as compared
with that in the adjacent normal tissue. When compared with the
PKC activity, the PKCa expression may mainly contribute the
result.

These findings clearly indicate that the expression of each
isoform of PKC may display a characteristic mode of regulation,
which can be perturbed during the course of cell transformation.
The specificity of the results obtained suggests that the higher
expression of PKC isoform may affect the growth control and cell

transformation.
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BCIP : 5-bromo-4-chloro-3-indolylphosphate

BSA : bovine serum albumin

DAB : 3,3-diaminebenzidine

DAG : diacylglycerol

EDTA : ethylene diamine tetraacetic acid

EGTA : ethylene glycol bis (B-aminoethyl ether)-N,N,N* N" -
tetraacetic acid

ER . estrogen receptor

FBS : fetal bovine serum

HEPES : N-[2-hydroxyethyl]piperazine-N"-[2-ethane sulfonic acid]

1P, . inositol 1,4,5-triphosphate phosphates

MDR :multidrug resistance

MSH : B-mercaptoethanol

NBT : nitroblue tetrazolium

4CN : 4-chloro-1-napthol

PKC : protein kinase C

aPKC : atypical PKCs

cPKC : conventional PKCs

nPKC :novel PKCs

PL : phospholipid

PLC : phospholipase C

PMA :phorbol 12-myristate 13-acetate

PMSF : phenylmethylsulfonyl fluoride

PR . progesterone receptor

SDS  : sodium dodecyl sulfate

TEMED: tetra-methyl ethylenediamine

TPA : 12-O-tetradecanoyl phorbol 13-acetate
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ABAEA - HBABRLTHRILF R EFT oI LA ERE
Jm oo WENIE LR - B4 X & R %A K E (progesterone »
estrogen -~ diethylstilbestrol ~ prolactin)it B &R KB EH - £
i EE - AEMEBT - FEBE - RYRE - F—BB%
BEH RBREREFMKRAIBLENERSEY  BEBHBET 2
WA gy BB Ak B M £ (adrenal androgen) € 8 % A % % £
(estrogen) » R B EA S MY wBELABH T 25 TR
HFRAPKCHBERRECEABLRLCY - M ABAB L&
Wt B 3 B PKC 3% M (activity) 4 B 2 38 50 3D o 5 Bp 3 88 PKC
0 B £ & B A A F AT 2 %% B (protooncogene)fv B 5% /& (oncogene)
&) h e o W FLIE BB R (oncogen)fF A 8 & &3 T c-myc ~
Ha-ras + erb13 ~ HER-2/neu ¥ %V 8 & % R4 % PKC f7 8 8% 1t
49 3% % /B & 4 (oncogene product) 4] 4o pp60°° ? Ki-ras protein

(26)

o

Ea#E&x C(PKCOE &£ 1977 & > & 8 & Nishizuka Z £ =
Y5 % ¥ &£ 4 8§ (bovine brain)# 3 #2 PKA X B » HF L E & 4 jif
B 89 2% Bs ' (phospholipid)#= diacylglycerol (DAG) > B & % @ j
BE%  HMERMNESBEEMWTER N @B ik &2 % 8 (recept-
or) > % B2 9T 4 & G protein-coupled receptor ~ tyrosine kinase
receptor ~ non-tyrosine kinase receptor U8 md e BeyEI > T
# M & 1 &% &5 B C (phospholipase C ; PLC) B @i F R F &
#: 85 ' (phospholipid)K # (hydrolysis) » & A& # — 3 & & % 4
(second messengers)’ IP; (inositol 1,4,5 phosphates)f= DAG 2 ;
 DAG & —# PKC Et# » € FILPKCE R B L4 — 2 8
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% 1t 12 48 (casecade pathway)®); m IP; 89 & 4 Bl & % & 4o §8 7 45
7 (Ca )M M58 T4 PKC B4 2 & & 8 % 0 de L B8
# % # H (lipid bilayer) » B 3t & 4 # % &% 85 % (acidic phospho-
lipid)fe DAG'~ i§ 48 4= fs B 48 B tk (association) sy /& 1645 A & T
WM BB Rk A R IPsA DAGY o B A ahas s D fo A2 & &
BB 1% iR 69 3 4 4 45 0 1k PKCYUe B 4h TPA (12-O-tetradecanoyl
phorbol 13-acetate)f£ 88 A & 7% 2l H 48 T &) (stability) > & ¥ &
PKC #§ 1192 @ & 4§ 4 4 {x (translocation) & 4 o B8 - %
—HATHEMHGFL R TPARBERSMO N EER > 57 &
#% & PKC F % (down regulation) %% .

BAT PKCR%KED A 12HEZ#HB(@ - BI-BH-~y-~8-¢-
£~mn~6-~i-~vand p) M4k PKC E 1L AT % #8 B F (cofactor) 4y
ARTE» A =8 % — 8 5458 F & 8 #% (Ca*"-dependent)
A o~ Bl BIl- y% 4 % cPKCs (conventional PKCs) ;
B M BT RKRB M (Ca " -independent) B 4 8 4.8 ~ ¢ ~
n~0-u%# % nPKCs (novel PKCs); ¥ = $8 & 458 F R IR 48 14
(Ca*"-independent) & JF & 5 #5 (DAG ~ phosphatidylserine) % 4t &4
EAHBEBLEL A~ 15 M A aPKCs (atypical PKCs) ; @ R B PKC
AEE XU — (only)sk % & (universal ) fF £ N & @ & ; &
Al—PKCEABMBEFERR G A XA - e PKCS - «
% # PMA(phorbol 12-myristate 13-acetate)fq 3] %4 32D cells &4 &
8% M 5 4t (myeloid differentiation) {'* ; M £ %L & @ f = PKCs &
mBREN AR AR EREEE LT B - T BER
% B 4k 47 o g (fibroblast) ¥ R R ¢ PKC A B & & H 2k w
oncogenes (eg.c-H-ras,v-fos)f A » € R = w8 & 1t H



(transformation)'® o & & F ik 8 4 & PKC & 4 45 1% 84 3 48
(biological function) & 3% & % 88 & & % T ¥ (desensitization) ~ 3
& wa B BE 45 MR - 3B 3E 8 4% 4F A (transcription) ~ FHE @B A E
A FBERERSEE ~ mEEdapzypeHI0 0 1w pPRC
# & 1t é?%%f}%%?} W R B > 83 A B3 s (proliferation) ~
ta g & 1t (differentiation) '® ~ & B % 3 (gene expression)#u 42 i&
R 7% % A (tumor promotion)% % zh g5 @9 -

A %8 39 = ji W estrogen receptor (ER)#Y 5 & » & % % PKC
0 %R ECTD 3 B 408 ERAF /& (positive) E X B ¥ A BT A
% owmBR ARSI ERRA - HEARERARTRE - &% -
b B B PKC A3 6 & € tb ER R & 4& (negative) 89 1& 5 % 4
f ER negative 3| € ¥ w PKC EH R @B kYt AP % -

Tamoxifen & — & &5 H /& & /1 L estrogen & 4> B AT F &
AR LA BRRBLENRERY - € A& 4H PKC-
TPA> DAGHE WA > EmRE LB BRI ~ KD
» #8530 B g TPA & PKC &9 7& 16 B » 12 & 9L 9% % #2 4 MCE7
E#k & A TPA T € 3] & PKC 8 F % (down regulation)fo X 48
phorbolester B ER EH L E & A A — A K )3 H 1F A
(29323300 3 TPA M 4l 5 2R H B A &0 PKC EILAE N 2 4 &
Hop O .

ERBHETRAEETABRRAPKC FHELEFTHAR
BEED  HATRB|RAATZABRABERTAPKCEHBE AR
FH? B2 AR A ER»MWPKCEB B ARARTAES & 4
MM TR FRABEBTELE T LRI R ER BB AL
FTHEABR P PKCEMBYERRAAM? BEIZEZRAHKIT 4 &






E-F BOH O & &
¥
Leupeptin: 3 B Sigma chemical co.
Dithiothretiol (DTT): 8 B Sigma chemical co.
Aprotinin: 35 & Sigma chemical co.
Sodium orthovanadate (Na3;VOy): 8 8 Sigma chemical co.
Phenyl methyl sulfonyl fluoride (PMSF):#% B Sigma chemical co.
Ethylene glycol-bis (B-amino ethyl ether) (EGTA):#& & Sigma chemical co.
Ethylenediaminetetraacetic acid, disodium salt: 3§ ¥ 8 ¥ T3 2 )\ 3]
N-[2Hyodroxyethyl|piperazine-N’-[2-ethanesulfonic acid] (HEPES): 3% & Sigma
chemical co.
Sucrose:#% B Sigma chemical co.
Sodium fluoride:#% B Sigma chemical co..
Tris[hydroxymethyl]aminomethane (Tris): 3% & Sigma chemical co.
Magnesium chloride: 3% § 8 B 13X # /) 5]
Magnesium acetate: B & Sigma chemical co.
Bovine serum albumin (B S A) : #& B Sigma chemical co.
Potassium phosphate dibasic:#% & B Bio Ray Laboratories
Bradford protein assay dye:#% B Bio Rad Laboratories
Lauryl Sulfate (SDS) :#% ¥ & % $ 35 2 2]
Ammonium persulfate (APS):# & Bio Rad Laboratories
30% acrylamide-0.8% N N methylene Bis- acrylamide: # B Bio Rad Laboratories
Tetramethyl ethylenediamine (TEMED):# & & Bio Ray Laboratories
Glycine: & B 8 Bt T3 2 /) 3]
Methanol:#% B & &% % & ¥ A4 FR /2 3]



Polyoxyethylenesorbitan monolaurate (Tween 20):8% & B Sigma chemical co.
Fetal bovine serum (FBS): 3% & & Gibco/BRL X % / &]

Glyceol:}% & 8 3 T3 2 3]

2-mercaploethanol (MSH): 8% & A Sigma chemical co.

Bromophenol blue:8% & & Merck chemical co.

Nitro-blue tetrazolium (NBT):# & & Sigma chemical co.
5-Bromo-4-chloro-3Indolyl phosphate (BCIP):#% & & Sigma chemical co.
First antibody(from mouse) 250ug/ml:#% & & Tranduction Laboratories
Secondary antibody , anti-mouse IgG (H&L) AP conjugate :# & & Promega

Laboratories

Marker (prestained SDS page standard) Low range: 3 & & Bio-Rad Laboratories

#® B

Wheatopan Apparatus Corporation

Beckman DU640 spectrophotometer

pH meter , Jenco 6200

Dry bath incubator, Fisher Scientific Laboratories
Eppendorf centrifuge 5415C

Sigma 2K15

Power supply: EC Apparatus Corporation EC135
Electro-transfer tank, Hoefer Apparatus Corporation
Mix Shaker: Sun Chion Corporation

Beckman GS-6R centrifuge ; Hitachi P56A°
Amersham, Hybond-C Extra Supported, 0.45m , Nitrocellulose

paper
Alphamager 2000 densitometer Alpha Innotech Corporation
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HELEABHERRARTFLEREREHEZERRA T A &
BINHEBALAZURTFRABESOABRILEAERE Y
Wy AMLOERILE @8 - BEALRN-TOCHF - KB 2
BREFTWHFHRETXNMBER HREALBEMGERMKE - 2
BHEEARANERRBBLEACR S FAMBE - A7 UK R
B &eH KX o

LERALBEAKRERMB ¥ PKC &y F %

AERABABBERBRE ATERMEHMEBN 4°C- %
ALERILBAE T IR RAEKFEH 100mg E N K £ K|
(vial) » B3 4 & %% A (bhomogenized buffer A') » &% 42 & &
B EE S A R A E RN o A 2000l B % R B
(homogenized buffer B R 4 triton-x-100) > #F B @ 8k 44 WL & £ )¢
£ 35 (vial) 5 B Ahw A 200ul 3 4 % % & B (homogenized buffer B
A 4 triton-X-100)#F B 48 & e & 2 WL & #R (vial) 5 v A3 8 & %
% B 2 660ul > B v 330ul 35 % 4 % 4% (homogenized buffer B
with 0.3% triton-x-100) ; E # 7% Lk (4°C) % %2 & 4 (incubation) 1
N BB S-10 4 - A SRk P 4°C 150008 (Sigma
2K15;13786rpm) & & 3 /N BF » B supernatant & 1.5ml £ A g &
#8 (vial) 7 4 #-70°C kK 4& -
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e HRERX:
B A% R E& T EH A Bradford protein Assay Ak » R #E A
% & 4 & # Coomassie brilliant blue G-250 MW R & & & 44 ° %
EoRAREATHREEGERERS  mMABERAXEODHE) Bl &
FEBANCOBRERENBSAM—SERBE WAL Sz —
2 #% uy Bradford protein dye » #| B % & 595nm Bl & & K E % —
HEHGE S BARAGMETEMNERBORKLE - L3R
BEBBBREEETNRE -

ol RS A

1)B & € 4 A A 2 2 PKC ¥ Wik > X PBS & fir iz R 42 %
IPKCERABRMRE  HAAEAANBRBLIRLERBEAR © &/
A 1:5X treatment buffer 52 &3 49 & # 10 45 R ik T A KB
A B s M spin-down R & &1 0 B RR S H &AT SDS-R A%
B4z I B E ok 4 AT o

2)E # SDS-H & M 85 4% 4 B

R B 8 A 4% stacking gel [0.125M Tris-HCI (pH6.8),
0.05% ammonium persulfate, 4.5% acrylamide-0.12% N,N-bis-
methylene acrylamide, 1% sodium dodecyl sulfate (SDS), 0.025%
tetra-methyl ethylenediamine (TEMED)] -

TR B A 10% separating gel[0.375M Tris-HCI1 (pH6.8),
0.05% ammonium persulfate, 10%acrylamide-0.268% N,N-bis-
methylene acrylamide, 0.1% sodium dodecyl sulfate (SDS),
0.025% tetra-methyl ethylenediamine (TEMED)] -

3)M M4 SDS-H A EE KRB E LI EAEE L AT
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%%§@W§@5meﬁm&HﬂpH&3ﬁ19HAgbdnqOl%ﬁDSﬁi%
FTEAM RRABREBZRHBERRNARE Ly UBE
# > pL 140 Voltage ~ 35SmA B E ok H =B =+ 4 o

TALRBETESEER (transfer) - % B 22 (gel) @ Ak
A Z 8 7R & 8 & (transfer buffer) » #] A W 7% whatman 3M J§ 4 #%
B R BN EKLE > B E M transfer holder 1 » B &
RAZROALBHEKEEER LD REBEERKRZTAEY
SM B 4 0 £ A BX L BEAL A # 5 B I transfer holder % A
electro-transfer tank (Hoefer) # 4°C -~ 100mA TF > # 47 & % 4% 8
KR B BE 5 AL 8 4 4 A 2k #% & 7 &k (washing buffer) st —

& A A 50ml 3% FBS blocking buffer (3%FBS, 10mM Tris-HCl
pHS8.0, 150mM NaCl, 0.05% tween 20) £ R T # & — 8 o &K
#% o N8 B 20ml 3% FBS blocking buffer 2 47 & it 82 (PKC
first antibody ; 1:100 dilute)®» £ & T A = 85 « B 2 ok i
BMRE=ZR > BRT 54 - mAEEMN 20ml 3% FBS blocking
buffer % % % #L 8% (second antibody ; 1:1000 dilute) > H 2L % #% &
mREZR HR+T o -

4)% 20ml Ba % % & % & s A 7001 nitrobluetetrazolium (NBT)
(50mg/ml)& 780n1 5-bromo-4-chlorl-3-indolyl-phosphate (BCIP) (10 mg/ml)
BN LB ERBEL HHEZEMTHMR U EHBEFALLE
ZERE -

S5)# B 2 i & 4 % B Alphamager 2000 densitometer &
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B3 4 #

FI M E A+ SAS % 3 ¥ B & paired student's t-test & X &
Gt b PKC R BB O AABT » EHCLEH - BE MY -
BREBEASEHE MERFTEIPBRGLATEFERHEEZT  H
g~ BEE ~Pvalue I HBERA AR ERERTF ER?
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e ¥ F B PKC £ # 47 8 (monoclonal antibody) R 8] & b
éiﬁﬁ%(all)é@%%%m)%#ﬁ%ﬁ%ﬁ. LR B HE 1+ 4 PKC B4 8
AR E£EMR? R %83 PKCE#EE ¥ cPKCa (conventional
PKC)& aPKC& ~ A~ 1 (atypical PKCs) ¥ wH A B F R H - &
—A-BETFTEFAZABIABEWABRENE D) F W PKC
AEEERAPKCa~ -2~ 1) &AM PKCEHBYRE— & 4R
R H e BN AR PKClsoformoabi B & 2 4 X LK
JE (cross-reaction) > FF A E B L R F PKCYyE B E R » £ K
ERRHF L -

BEERARAAEZRYPKCERBBEa-C-A 1 AZEABE S
SR BREEAFEFTARIMNEZREBMIERET W PKC
EMBEABERALREF AR ERANMARR - M &
PKC E#Ba 2R B PKCHEN  FBEREZHBEELE RX(E
=)

FEHRAGEOD T AR REXLARAKBEAL
PKC E#HBURARA/M? THEALAD T BB &RE T
miE PKCEHEE o~ A1 BRI Z0HEEILRE &K
BoOBAARBRBYAF —REERRE =) -

BT oA KRFAAEEFXERE T XM IR 8 &85
i PKC BB %3 > 4 100%% £ 44 (base-data) » B ¥ %
#% 82 4 B densitometer B 4F 85 & R A H b 35(4%’“&'l’i[59+;’f}§]
7% 488k PKC B2 A 3 4 3+ # & (Table 1) -

HHA SAS it oA w#H PKCEEBo-C- A 12 fay
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ARABEMAMME L AL PKCo EHMBAABBMEE L
=% PKCEMHBC A VLA BK LR MM (Table 2) -

BEERAttest RO A BUERETHEL BB HERE
BOBEMMGE BB BERAEFRE NS 45 AN
TR A4S AL - MBEEEIXBFLEATEE RO E FH AL
# % -P-value~ 4 # # B (Table 3)- # £ # R wf PKC £ # 2 o -
A~ KRR AEREEREYS - BEHAE - BEELEFRE -
R FELIBR A ELATEEEARAMET  HFHHE - B EE -
Pvalue B Z R AW R PKCEHRBa - C- A WERAEAFE
A -PEAEARBEBEALAFERET  BAABFLILELELF8E 45
BRALZBBAE2M  F#BASEUTIHERLE IR A
R FLARELAFREEANSFRALE RN L% 3B
£ A -

BB ARRE PR A RBH RS S E S )
AREMENE N E =P AFT 2 LELLERRRBEE S A S8
BB ASKRRThRASEREREELENAKRCEREH KRR
HMAT E LB RMBEFEIBRFLET T AGREE R @
%/“J'JEﬁiiﬁiE\‘%?@%%'&éﬁf‘%"&:ﬁiéﬁﬁ%ibb?j’c&pvalue° mm
Wieg A wfE PKCEEBa- AR RN FHME-FEE -
A B (Tabled) BT H KL 2 BBARENHE B E
BASBHRRBAKRCLERE MU FTEIBEFLAATAKEE 2
BEE SBEPKCEMBUNARLEIEAS LEZE L
%o
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% 1989 # Catherine A. O'Brian £ F £ T B ¥ ¥ b & %
B EILEEFARELPRKCERGZRE? BF TARKE T
PKCEMRAHBEEm BRAMELALETRTBATEAE
PKCEMEEEMMm - B AHAEF RSN Tk REALR
BB ALEES AR M PKC EBE S LR W ARAH 6
LHEZEHRABMIERETILERBE P AF 9EN £ 4 PKC £ #
BO~C~A~V)ERAHEUAE BAEw T —_EABRE Y — %A
ZEAENAEMRPKCEER - TR RBATPKC Y EHEE £ I
Bt RAEPPRELREEAER A -

MCF-7TH Bml PEEANPKCEH B AERMEy L
% PKC Z# BPEAHRFf PKCn~ 0% /K > R4EE A T B RF Ly
BREERBEC - AU ABHRB T PKCEMBawBE X7

THRAREALBERSEBRZ — > ZFF2HE ¥ PKC & # 8 4
FILEZEFRMRE -

PKCCH RABRE — Ao RHEAA MO EEE BHLE
By PKCEMBIH AR THLRAZALRAALBHER LY

R EHE - |

MALE AR PKC B MARCH 2% it > BB F =
# Atipical PKC E 8 > E2 F A S a8l - @ A
ERIETELEABBEE @EK-PlOcells E RSt REELR
PKC £# A M 24t B PKC E# B o ek 3 ¥ jvf PKC &
WA BCT MBI KR PKCABBLBRE AR 58
Aot B ERABRER - Jdawtxft\&?ﬁ&%éﬁfytf
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MY & A E AR PKC EEE -
HEREBRTERAPKCEEBUVEALTEZERA N el o)
AE > EHHENEABRAER LK PKCLE G R @R
(leukemia cells) ¥ B F H i & 4 A7 3] % 69 B R A ¥ £ © (apopto-
sis) O BB R MEREANLERB FERE AR PKC 24
B AT HREZATHRBAR T TREF LS TRED R E Y Y
¥ % /E B (chemoprevation) > M BB EBF A EH 4 & -
AmEFHEHPKCABREANDE CHAREARET R
EERSLUBRBEY > F#8 K HE A (age-dependent)#y PKC
EHBe -3 AEEABECEAACY BLEBARAF 8
ABELXTREAALNAAYPKCERYE A AZ AR BG4
oS H BRENAAKFAZNI W REST AR FEHRE LT &
HPKCABBEAAAMNBEIETRAABMTHRA TR G&HZ
FPER - THAFTREKEABRKREERAN S B ENLER
Ay PKC B Bo A AR LR EFILE 838
WABREMHS - BERFE - HKCLERBRAFEMBEFELH
(estrogen receptor) & ¥ 2% % % ¥ % # (progesterone receptor , PR)
MAEFBREAMS  BHEBBAMM REKRIEAAEFEHBR
HNHEBEABRZIEENR — EARRTEBUNATREAE LY
PR B e G ER 0 ¢ WEIEA A AL B ® (colonic) PKC £ 4
ey kB o @ A A BB A (carcinogen) o FF X F| A AL £ By &
(chemoprevation) 7k » B2 AW FH R E B REB LT L &
e PKC E#BEAE T 220 BLET KA ¢ A8 S H
BYEABLBTABRTRAFIAMNPKC EHM - L AHPE
BPKCEBBARAUEHEIRZ — -
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= %%73‘@?%%%ﬁ%ﬁ/\éﬁﬁl]\éﬂaﬁ@%%éﬁﬁFﬂ%as}%@
¥ 0 B # % Y (cisplatin) B B R & E > A PKCH & B % + &
AR PKCE#HBMERY -Z —F oA AMNEREREE &
BHLR LR BEHOBRRE  BREXDNABGEOEY > €5
LR EBEBRITEET OB T AL H PRKCHFILPE L —
mEEDECD BB oA B EFHIATRBEENZER » &
EERAHMBERBEABRPKCEARBEARAN AR I RNERK) -

HAELE B ARLE B TABMELBEELFEH MR
EHR A ARBBRERGOMNBKERAAER - Bb& R - B
FEMARERACREARAEBARNERERE - 2R ERE N Y
FILRBLM? MASEEHNLENREE BN X HERE
BaSkEkamER AL ERFHRTER -

ABERERXRTHRITIURBISHAEBZLEBEGTABRET &
Fo R ERVABAGSE — 45 PKC EMBO AR §HR
BLEBENEYZ LR FLER  FHAAEEETHF T
BaE R X ARV BETRENLERYERNSTE S LA
RTHELERE-ABHEATNHAREL -5 —F @ ik PKC £
HEOEARAZERALBAEAARANEZR E ) A RATE& D A4
PKC ZEHEBHERRARIE > THEBA MO EREHERX o 4] 4o F
Fi antisense #Z ribozyme 8 76 & & X B # # 1@ 3] 49 PKC & #
g R H @& d PKC ¥y %) # (bryostatin-1)8y 76 % > /& PKC down
regulation %3 42 B LB 5 & T & & BB PKC B # 2
BRERGELBESELERBH -
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%é%%CE%%ﬁiﬁﬁﬁﬁgﬁ
ANEE TSR R JE 2 I AE B E AR
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-~ ¥ X # %

FaBEFCRA-HERGSRYHEFT HEeEQGT WL ER
FRM B mpEARE BB KERIEHSHE
MR RERABREIGAEAEAREAZIETA R a& K
Bofl A B\ BEBYMNF E(westernblot) R Bl T B F R a8 &
C % # 7 (protein kinase C isoform)a ~ {89 R H - T B E T b —
HraBF CEBRBe ARARZGRBEaBTHERR A B
B EREEHEE CEHEBoR #H/EM (translocation)

AT EREREREBRITIGHARBELEE  HaB i CEH
Bo - (HEARARLCABEELER BLEERBFTABRZ GRS
By HEa AL RAZIKRE > TRAALSBREREE T > &
M ARt ER 2R EaBEF CEBRa kR
RAMBAR  mBHELTHECEEONLEESH -
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—~ % X B 2

Because the expression of the isoforms of protein kinase C (PKC)
in human basal keratinocytes is not understood, the expression of
PKC isoforms were screened in specimens of epidermal tissue from
postburn skin and normal locations for skin grafts in patients with
second or higher degrees of flame injury. The expressions of
individual isoforms were determined by Western blot technique.
Only PKC a and £ were detected in the epidermal tissues of normal
and postburn skin and translocation occurred in PKC «. Patients
without antibiotic treatment after flame 1injury had higher
expression in PKC a and . These findings indicate that the
mechanisms of cellular differentiation and growth in postburn
epidermal tissue may be related to the expression and translocation
of PKC o induced by intra- and extracellular stimulation. These
changes in PKC o further activate the DAG/PKC signal

transduction pathways.
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% 4 (burns) X % % # 4 % (thermal injuries) & % 4 & B & 45
ZHRHCLRCBZER CFERANGEEFELET - ABT T ELLE
o BFEBEBEADHR 300400 AR BRG MAAETRER > F#
AL B FFRHATRALZIFEA HF 100EF R LR
T BMRERFHATRELERMIREY RREALEGEZ T
FTRHLEEHELERBELTETFTLAE -

BAGEBT o AT PN M — B4 (solar burns) & B & ~ % 4k
B3l mAEBRE = K% (flame burns):75% & F & K B 45 3] & >
LHELEZEAIIARINZROOREABRERREE A K - =
Z i (scaldburns) R AT E A KGHE  BHEIR IR E L=

— LB AEF A IR T NFw o H4 (heat contact burns)
AeRBHEEIR BB NGO REEELE HELEHX A 15-60
ZEA T L ZTSHSNE o £ AL M IE4E (chemical burns) & B A & -
EBHEBILENE  HZBALEIBROIINFES  HGEREAERL
ZHHE - RE-HZBHEH-FE N M LN E 4 (eletrical burns)
AETRINARGE  HESBMBeRABENET LR > B R K
FAMG O R CBRER - BERRE -

RGEEIRERBERTRERIRBE ~BE  ERE5M &
A F2LITEENS ISE MESNRBEGH KT /5 -
BRGEEHHRANARFY S - BHIABIRH - ArE 4

ZrITEBABBRLAREAEERBABERXFHLELR
Bt g~ RBER -TRAEAFTEEmaER > FEEBLRSKR L
Eoeg e f1 0 # B 85 4K 16 M (squamous metaplasia)gg B E - & & 2

«
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AREAEATSCota i ER 45°C- B G E 8 E & 65°C - 32 1R
BALATCEEAKRBA-_BERGRERAERYG -
EREGERIIBEERRLE - KB~ BE - BB K F K-
%&&%éz%%%%‘égié . BREFK - %R2 &
BECEEFAHAER L THEN -
MUGRET>H(D—EXEGRGRERRLER ¢ 5K
B EMKEEMK ERAAS-IOREAERE  BEE - (2)=
EXNGRGHRERAREL AL §#AKE - RTARESFHMK &
BAESISREE—RBRALE MERBEESG LEREHEGAH=F
MG - QZENGRGREBRZAALFEREATEN AL TED
RERLE - ok - AFBBLRERK EARBLETEARZEBL -
FRIEABREBEAFOABRGERLEEGHBLEE -
%ﬁéwiﬁl%ﬁﬁ%m FmEBESERFREE
TERARK - ABEFRLANBRARFERAAIA T ER
B EEEMENL HAGEFHORAIEIUNLHEEIHRE - &
BREVERBRUAABREGOREABEAR AR TERLR - &
GREBPHFH B> R ACRIIRBRARGEI Y EE 2
EEFEFNEIEZRF - BRGEROGPRBEITZANAB (ST 42
% Lund ~ Browder % - B 5 &8 X 24 85 >  FAER L LT HE
BEEABEXBERBEBERBEB LB RAEMER - LAWK H IR
BB E EMERFTE - FREILAXAEGE EHBF KR
MB RN - mMABRBRACERESFFERE - S8 BB
FRAAEMBEHRBEHREE - RERES S
MGETRARRKEGT OB ERSEE ML TF - @
FHEHABRANRES MR AFFABEIRRAREE

%

REWHH - £ B AN
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MER - EARETERGRHRARS EELE R R R

X~ M
E e MBARRYABRE  KREESEHKENNFHEME 5 L H

B A2id 30%%5 & £ HE -

PERBERABREIGRARZG GO TRIBEERLE 4
&% R /\@/’?H?rfa‘iéﬁﬁé% cHAXLBREIMNAERT ZH 15
o 20 F0 50%a5 £ & 8 0% (control 4B )b M A F B ILE /) &
polyinositol 7 A M ey B LA F T R a M E - AL ETRET
secondary messenger (IP;)#® & % AL A 3 L B /7 (tension)#) & 3R
%%5(44)0

BAar PKCE%RED A 12 HEHB (0PI PII v~ 3~ e
£~m~0~A~vand p): @ PKC £ 4 4 & 55 #E (biological function)
0L F % B 5 R M T % (desensitization) ~ FE e I8 B L 45 - A
P& 4 5% 48 A (transcription) ~ AFE @i At Kk ~ 2 & £ % K JE Fo 2
e Awm eI o PKC gy E 1L & 3% B 2 4
ta B ROJE 0 B3 A 4 il 3% 7 (proliferation) ~ 4m g 4 {1t (differen-
tiation) '®) ~ & B % 3 (gene expression)fu 42 & B 78 H A& (tumor
promotion)% ¥ s £ % - @ £ % B TPA ¢ %5/ PKC 277 » 2 &
BT TPAGRBEEFREHDEL -MEPMAWRE W
2 B 4 &3 % & B %M PKC 89 F & (down }regulation) (43 o &
kR B R PKCREFARMEE B > &£ B &FH L & (epithelium) gy
EFAE RS BE - A Y b8 (keratinocyte)i® ¥ & & F L
Beh99% e RBiARARASILRBEOLEE - B AEXRE
(epidermal)fv HE (dermal) ;2 R W A R e & R12 a9 » & = 2
L@ RR EBINEADHAEBRAECHN KRG BHE
RRKBEEAAT LA R - CETRBARARA LA S
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we s R LA UK T PKCERLCHLE LA LH S - @A
PKCS - niy 2 AR ATty Z24m0.

MAEEREEFEBRFTZGHGoH 0~20-50%e 2 & > £ 145
o B A T8y F B AL A B polyinositol #7 4 4 % 41L B £ B A £ 45
BIHAR THRLBAEI N THEA LRGS0 4R
85 [Py & Ca’" messenger system #§ 7 4 A #& A 48 i 424> o

MEERLAAILIBOGESHARLEREARAGDRBE AN R
B0 > R F AN 2 polyinositol A & ey g > 44
B3P 4E A % 4F A 4% B the alpha study » & #1 A A A 2 4 sk & &
IP;» B FHEMAEEF RO FTHRE

EEZBBRG -G BERESE > €M Tceell 3 A EE
B RARROBER - BRLABETHEXDHOBEG &L A Ca™”
mobilization 2 # ¥ #v % & 8 # C(PKC)& b 258 @

Bz P A HEETRE R Y HE PKC L2 Ca’™ mobilization
Bk a®E CPKO)FE/LAM %KAM ATHRAMA PKC 248
ERRARBEGRABRLEERRE?

ANAEBRBER BN+ RGBT BEIFE 18%
REBMZIBES NALBBOSBEALAABRLLANE LS
MAgh BHFEEAEFEEMEE2HAB0CY @ s TnEET AU
BOEARANEBEFEZaBRETCHarm® TrAS
MM AR BETRGELEAFGCREEBREEITEBBRE
K> mMBEPRKCEBBEARA MW
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T &M E TR

o #:
M RBETRE - HHTRMAR -

% 5.
BEARAE -G ERMERE -

ol A

HRREREZFORAITERE  REGEHFEERN I #
BmvI M r Ao & F /7 B 47 69 AR T 45 8 & 3 fofa 4 3
PRBERGEFER AR - BRBEARN-TOCHE - BB A&
BEFTHFHREIKXNMBER  HREALEEMTMOERNE - =
BRAEFEERRANERNRABEA LS FADEIE > LR
BLaF A e

BEGBEAEFERBRBERBDEB ¥ PKC & % %
REAGREFTERRBESBRE  ATHRAHERMELR
A°C- B H 5 R EHR &%w%w¢%’m@&ﬁ§%&wmg
homogenized buffer A' (without leupectin) 200ul wash 1-2
times > A A B B Tube & /v 1ml 3 0.5ml homogenized buffer A

(with leupectin) > #F B 60 =k » Z B A B K > & B 1ml homo-
genized buffer A 7t 5t & Tube 44 7R A B S HK © A buffer A & 3%
E3ml A 1.5m: a8 BB H P > A 40000rpm 4°C 8. 1hr
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Smin 4% > £ Lt 3 #& (supernatant 4 cytosol)# 3ml # 1.5ml 4
# A 3vial #v lvial » # 4 % -T0°C ¥ 7 - & % particular(4
membrane) & /v A 1.5ml ~ 0.5ml = homogenized buffer B (0.1%
triton x-100)4% ; f& 4°C incubation lhr> &R+ o ER T X E &
% sonicator + # 4 - BN A BH R E oL P A 40000rpm 4°C # <
1hr 5min - B supernatant (%4 membrane)#) 1.5 ml v 0.5ml > 4 #
A 2vial/lvial » B -T0C 8/ - REEGE E 4L A 24 F 15ug
# Western blot ;8 & PKC isoformoa ~ & 3,7

¥3
FOERENEEN A ANAEE -—FHETHRER -

il N L ol | P

iRRe T E&RHKE 2 PKC EHE o PBS & #7% 42 %
IWPKCERBRMIRE  RAARABRBLIRERHAMEE - &0
A 1:5X treatment buffer J 43 4§ & i 10 54 Rk B A KB
A B o M spin-down iR &R > BRREH &L SDS-R A%
B s AR B E Uk o e

2)8 # SDS-R & ¥ 8 4% R B

LB B A& 4% stacking gel [0.125M Tris-HCI (pH6.8),

0.05% ammonium persulfate, 4.5% acrylamide-0.12% N,N-Bis-
methylene acrylamide, 1% sodium dodecyl sulfate (SDS), 0.025%
tetra-methyl ethylenediamine (TEMED)] -

T RE B 8 & 10% separating gel [0.375M Tris-HCI1 (pH6.8),
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0.05% ammonium persulfate, 10% acrylamide-0.268% N ,N-bis-
methylene acrylamide, 0.1% sodium dodecyl sulfate (SDS),
0.025% tetra-methyl ethylenediamine (TEMED)] -

)4 SDS- R AMBERBELHTALEL A g
vk & & (25mM Tris-HC1 pH8.3,0.192M glycine, 0.1%SDS)x %
FTFTEAME ARABKREB IR BERBRNMARBLEY UKEB
# > 2L 140 Voltage ~ 35SmA #/F7F %k » K= BF =+ 4 o

Eh&ERRZRETEZ G H B (transfer) » % B 38 (gel)i2 Ak
Az 88 5F 42 fE & (transfer buffer) » #] A @ 7k whatman 3M JE 4 %
B R EBEFENEKLE > B ER transfer holder £ » & 1
AARBNFHLBLRKELBR LD  REBEAEZRRIAEY
SME & > 2 A% B R E B A KB 5 FF transfer holder #% A
electro-transfer tank (Hoefer) # 4°C~ 100mA F » #4547 E & &% &
oo f% B B A1 8 4 & A Bk Bk & %R (washing buffer) it — % >
H A 50ml 3% FBS blockiﬁg buffer (3%FBS, 10mM Tris-HCI
pH8.0, 150mM NaCl, 0.05% tween 20)» £ & T & & — - 5F o &
#% e A8 B 20ml 3% FBS blocking buffer 2 41 & 4t 82 (PKC
first antibody > 1:100 dilute) ™ £ 8 FTAE R =8 - B Uk &
BREZKR BRT 4 o mwA B H» 20ml 3% FBS blocking
buffer 2 =k %4 it 8 (second antibody ; 1:1000 dilute) » & 2 7k #% &
iRk =R BR+ 54 -

44 17ml B8 4% % 8 % w A #E1% 1ml 3,3-Diamine benzidine
(DAB)& 2ml 4-chloro-1-Napthol (4CN) ; 48] & &5 L 4 £ 4K BA 12 & W >
PHFHEEMERHL  RETHBEFALLEEZERE -

S)# B2 2 A1t 4 4 4 A Alphamager 2000densitometer &
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#3247 -

# B & B P paired student’s t-test £ X & %3 5 M PKC -4
HMEOERABHMALR TG R AT Z K R A% ey
gz Eka® i CEEB R L BB M (particular) & %=
BEE SH¥UBHARATFTULEFTHAALRA T H3H ?
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E-F B oE X

YABRMAETHAE T _HBPKCEMBRATELENEY & J§
ABEEGLERARERTEARE PKCa-CERBEMYE - B K
BERGREZHI - FE - BRG I  E LW RAG e A
BERELABE ERESFEEFRWNENF L En&IER
B BB A % 35 k7l &£ Table 5 -

MEBEOAERTFHAAESTREZRALEEAEEHE L C 248
0 BREFTAEABRIZGRHRAT @B BRI ATERFSE 4 8%
256 R CEBBa AR L EFT L ALK AR w B 5
REaBECEEEod AtafgB ~ B (particular) &£ & & # 3¢
jm e Table 6 R B EF AR EH LR KL wmE -
(particular)¥ & > K KT LH EHRAEF & R &9 3 v (paired
student's t-test: P<0.05) > # B 4= jg B ~ & (particular) 3 4 ¥ 4 i
T a8 CAMERBuY AR L bE(ratio) b 2 F & & &
(paired student’s t-test: P<0.01) -

miBEEf Table 7T AR REARFTCABBIHEAARL

HREHERZAZTRAH v -
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;i %

ArtRalstBRBIEA RS eSS ERETER
%A % Pl-specific PLC ) 3% 16 3 o » 2 % 3 Ja DAG #= IP3 #v 4a
Mo 45 FORE - @ % PKCERCHYER PKC & B & 1t
(localization) & 2 & S AL &9 094 > 4 Fos 89 R 3 - B S %
BA 7~ 7545 DAG/ PKC pathway 2B 401t A M - E R ¥ 2 g &
PKCH E LA R KI Mo kmpBEdsnC . mugs
RARBFRERNIHABEDALERGRAL  AAARKI IR T
(strain) R w A Fal A k- Zad oYM EsE s
AL - B AEE TR BEMNEBERE B PKC oy Ehidm
Ve RAT R FT e & K A O .

#BEPKCEMBT A 12 FEHE (- PI-BII-y-~5 5~
E-m~B~A~randp) BEIHEERHAL XA N A NILER
(localization) & 4 # ¥ o) & - M f£ £ & (murine) ¥ 9h K 5% F % 5
%Jﬁﬁi(basalﬁv’;}%ﬁé@%%’fé&sﬁ@@%&fi PKCa~8- e~ %
# PKC EM a0 m R A A EMETHREEA PKC 2 445
CHENABYNAT @R  MATRAETEREGER AR B
MR ABEANE LA R 2 EFaBF CEBBoN AR EL R
MoBeBEFH N Beahy Blieh Tz hEbs & iH
#o o BR PKCoTHE RN ELK G B AR BESERB 3 E—
BEZAETEBRKSBY 4 1b(mitogenesis)k ¥ 7 (proli-
feration)/F A RIE# B FTH % Aeh £k m & -

Bz ALy ERE kOB E T A PKCa
MM ERRERAMN > B €3 8 teie N ke i sh oy bl &gk A
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# /%

4 PKC %/t & B & — % % {6 DAG/PKC — i ey 3 & 4 &

o
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Table 1: w+ =B 5% PKC ZEH B &t T A £

A BERERE  BREALAERBREA 20pug/20pl B F 2B o4 > & —
SDS-PAGE # /& 2 NC-paper> # A & # K B #L # % immunoblot; m & — &
A BB S A 1:100-1:1000 2 #% >4 % % A densitometer B & -
BEEETARESL 100% SHRBEREALRY Rt & R -

number glpha gamma zeta lambda iota Iym.N Grade ER PR Age

1 256 135 163 159 166 + 3 - - 55
2 235 58 163 196 181 + 3 - 83
3 246 115 124 153 154 — 3 40
4 214 55 163 116 133 2 + + 63
5 107 26 101 104 133 1 + + 56
6 256 64 147 294 217 2 - - 58
7 150 106 202 165 136 2 46
8 150 81 240 116 102 3 + + 74
9 65 60 63 18 30 1 3 - - 46
10 175 173 188 200 144 1 2 + + 63
11 104 118 169 36 52 1 3 - - 46
12 91 118 200 100 106 1 3 + + 75
13 78 49 94 5 29 1 3 - - 48
14 58 42 19 5 16 0 2 ~ - 67
15 150 129 194 232 163 0 3 +

16 100 100 100 100 100 1 2 + + 82
17 71 44 838 45 57 0 2 + 57
18 136 109 119 141 88 0 2 + - 49
19 80 53 125 255 132 1 2 + 43
20 129 84 131 86 57 1 2 - - 58
21 85 101 169 67 88 1 2 + 40
22 85 69 219 153 101 51
23 85 84 183 92 105 0 2 - 45
24 111 134 219 55 92 0 2 - - 66
25 170 108 261 123 123 1 2 + 64
26 196 126 233 233 167 0 2 - 55
27 179 161 268 86 107 63
28 60 40 106 61 78 0 3 + 49
29 119 114 219 37 53 0 3 + 55
30 94 59 176 4 25 0 3 + 55
31 196 138 226 110 94 1 3 - 76
32 94 106 247 104 96 1 2 + + 48
33 238 116 261 199 136 1 3 - - 31
34 162 100 220 164 99 1 2 - - 56
35 264 148 318 216 123 0 3 + + 26
36 153 128 153 150 102 0 3 - - 38
37 102 46 148 66 45 0 2 58
38 221 118 294 258 163 0 1 + 72
39 187 116 85 94 60 0 2 - 23
40 340 155 245 251 154 0 2 + 62
41 179 135 148 129 93 0 3 + 40
42 102 107 107 52 45 1 2 43
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Table 2 : & # 8 &£ PKCa ~ PKCEZ ~ PKCuv~ PKCAx i 69 48 B 142 3 &
oMk
4% Tablel PKC B # # densitometer & R M SAS 43t 4 47 £ % 18 PKC &
#WaE s PKCEM B R AMHAR-

PKCa PKCC, PKC1 PKCA
PKCo. (1=42) 0.0 0.0013 0.0001 0.0001
PKCC (n=42) 0.0013 0.0 0.0039  0.0025
PKCt (n=42) 0.001 0.0039 0.0 0.0001
PKCA (n=42) 0.001 0.0025 0.0001 0.0

* e B 0 ADNMAEMKE
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Table 3 : # Lymphonode~ Grade~ Age~ER #1 & # #% PKCa~PKCC -

PKCu~ PKCAey A8 B & 3T & 7 &
4 Tablel PKC £ 4% # densitometer & £ #4 T-test 4 3t 5 #7 & & 18 PKC

B 4% # & & F Lymphonode~ Grade~ Age ER ¥ %tk ¢ o9 3y # - 42 % £ -

B EoHER-

PKCa PKC(E PKCt PKCA

Lym N + (n=15) 1244+13.7 1706174 108.0+19.0  88.7+102
~ (n=17) 1484191 1733%19.5 12174220  93.3%12.0

Grade 3 (n=15) 1462182 181.9+17.8 10484205 9924125
2 (n=17) 144.3%18.9 16394169 126.8+19.5 102.6%10.6

Age 45 (n=20) 138.2%12.4 17594131 111.6+149  96.4%9.]
<45 (n=0)  152.4%245 17224263  139.4%25.0  98.4%10.9

ER + (n=20) 144.8%16.5  1850%15.6 133.0£17.7  107.7+8.5
— (n=15) 151.5%183 157.7+18.6 113.3£23.0  94.8%15.4

P value >0.05 >0.05 >0.05 >0.05
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Table 4 : # Lymphonode ~ Grade ~ Age ~ ER % fi] & 48 iz & #1 & 4%
5 PKCo -~ PKCE ~ PKCu~ PKCAAE B H % 3 o 47 &
4% Tablel PKC £ # 8 densitometer & £ #£ T-test # 3t » # & 18 PKC &
# # # Lymphonode » Grade ~ Age~ ER 2 Ml B 4B &L & ) F 35 # ~ 42 % £ .
%3t 8 ~ P-value & 5 & % -

PKCa PKCL PKCt PKCA
Lym. N +
Grade 3 (n=6) 128.4%+31.7 168.6+34.5 78.0+32.8 7424197
2 (n=9) 121.7£13.5  171.9%£21.4  127.9£23.4 98 4+11 5
Lym.N -
Grade 3 (n=7) 145.3%£26.8 187.6%¥27.7 118.4436.0 91.2+185
1 148.8+27.4  109.1+29.8  87.2+17.5

2 (n=9) 142.8%31.

Age>45

Lym.N +(n=11) 123.7+14. 172.5421.1  95.1+18.6  84.4%11 9

ot

~(n=11) 136.9£26.9  169.6+25.8  105.1£31.1 853417 |
Age<45s

Lym.N +(n=4) 126.1%43.4  165.5%£39.8 143 .3£57.2 100.4+24 6
~(n=6) 169.5£26.1  180.2434.6  152.2+26.8 107.9£15 2

ER +
Lym. N +(n=7) 113.4+16.7  184.3+24 .1 135.5427.2  112.7+8 4
~(n=10) 163.2429.8  190.6£26.2  137.5432.4 99 8+106 4

ER -
Lym.N +(n=7) 138.6+25.9  166.1+30.1 88.4+30.3 70.9+16 3
0 148.7£36.9  104.7£353 90 6+22 3

~(n=6) 131.6+£25.
P value >0.05 >0.05 >0 05 >0.03
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Table 5 : J& % 4% B A 2 8655 ~ b ~ BG4 - BB b ~ M & P ~ B
GHEEBE - FRESAERERMEH

Burn Trauma Skin graft
Case Origin of skin after injury  Antibiotic
No. Sex Age Location % graft (days) treatment
1 M 36 Whole body 35 46 +
2 M 40 Upper limbs 35 27 +
3 M 27 Whole body 90 Wrist 100 +
4 F 19 Limbs, chest and wrist 30 22 +
S M 42 Whole body 90 35 +
6 F 69 Left leg 20 Right leg 29 -
7 M 3 Trunk, left upper imb 56 0 +
and lower limbs
8 F 34 Upper body 24 28 +
9 M 26 Left upper limb 58 Left lower limb 25 +
10 F 21 Left axial region 37 26 +
't F 43 Right upper limb 15 Right leg 7 +
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Table 6 : e %  CEMHPEouxxm Y 2 s HEETHA
a8k X R % 0 A2 EMILHEE cytosol & 24pg ~ particulate & 15pg/50ul
&Y BB S > F— SDS-PAGE # & 2 NC-paper> # A &+ B #f £
immunoblot ; M A — KR BER — R EH A 12100 11000 HE > B X
#% B densitometer B £ o & 34 lysate & 100% > mE s dE e KB — g R
&

[}

%
b &y %3t 4% £ o @ & cytosol £ particulate £ 2 b

cytosolic Ratio of particular to cytosolic
fraction particular fraction* fractions(%)**
Caseno.  Normal Postburn Normal Postburn Normal Postburn

1 17.9% 14.3% 10.7° 143° 59.8 100.0
2 17.9 14.3 14.3 16.3 79.9 114.0
3 10.7 14.3 14.3 214 133.6 1497
4 279 20.0 16.0 16.0 573 80.0
5 17.8 20.0 24.0 25.7 1348 1285
6 16.0 16.0 16.0 40.0 100.0 250.0
7 17.5 17.2 12.0 24.0 68.6 1395
8 18.8 213 15.0 22.9 798 107.5
9 36.0 15.0 264 17.2 733 1147
10 11.6 11.0 (1.0 13.2 94 8 120.0
11 19.9 33.1 221 419 1111 [20.6

MeantSEM 193+2.1 179+1.8 165t1.6 230+29 903482 1300+133

Paired Student's t-test :  *P < 0.05, **P<0.01.

“Values are percent of lysate.
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Table 7: a8 5  CEMBL2ET R I>WEEML

m ok ¥R % E R IR EE cytosol A 24pg- pellet & 15ug/50pl 44 & ¥
2% 454 > % — SDS-PAGE # & £ NC-paper> #| B & # & Bl L # &£
immunoblot ; MA — &R MH — KRB ELHNB 1:100- 11000 HHE > B F
#% A densitometer B £ o & U lysate & 100% > & @ b K —#HE 2R

by st & £ - @ B A% cytosol # particulate R H b -

cytosolic Ratio of particular to cytosolic
fraction particular fraction fractions(%)
Case no. Normal Postburn  Normal Postbum Normal Postbumn
1 40.0° 60.0° 40.0° 40.0° 100.0 66.7
2 50.0 514 40.0 4272 80.0 82.1
3 40.0 61.2 50.0 50.0 125.0 81.7
4 85.0 64.8 62.1 473 73.1 73.0
5 80.0 64.8 62.1 64.8 77.6 100.0
6 75.6 95.1 56.2 98.9 743 104.0
7 40 .4 192 289 289 71.5 1505
8 212 288 289 269 136.3 93 4
9 385 654 231 231 60.0 353
10 26.6 27.5 10.7 16.0 40.2 582
3 86.9 16.0 26.6 10.7 306 669
MeantSEM 53 1473 504474 39.0+5.1 408+7.5 79.049.6 82.9+9.0

“Values are percent of lysate.
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B — A: L@ N PKC 28T ko E
Bl — B: L&A PKC E2EEE LB -
XA IR B Fo JLR AR RE 60 B B BB (10pg/20ul protein)id & 0 A
SDS-PAGE & %1% > ##% & % NC-paper> H H + &k & A+ —®RiL8H A
100 #H B B AN R BEA 11000 # F% 8 & B densitometer & & °

wn
=



Bl — @ A E A B iy PKCoaZ #8 & & o # B
g PKC /& M # 8 & -
£ 5 SR MM Ao T B M B 60 M A X BUR (200g/20u] protein) . A
SDS-PAGE 4% %t 7% & 75 £ NC-paper fu A PKC B4 B2 oz — 8B I A 1:100
THE BN & EA 11000 HFER > 88E A densitometer £ & - 48

Bl iz 88 A 82 PKC /& M e #f Bt & -
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Bl = @ m+—_—@BiLHEHEEAN PKCa - PKCL ~ PKC1 ~ PKCA B #% 42
AR NN T

AL RSy s 8k ARk (20ug/20pul protein) © B SDS-PAGE 4 2 1% 4 %

% NC-paper> fu A PKC EM M (e~ CrAx )2 — R HL#39 A 1100 45 # #

HhoN B IEAE 11000 H % > 88 & A densitometer & & -
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PKCoa &R H K & 2 £ 48 F %k » 47 Bl -
- pellet B 15ug/50ul

B

& oA sk BB iE 0 AZ R H B cytosol B 24ug
My By H > & — SDS-PAGE # & £ NC-paper #| H & # £ [ 40 3¢ =
immunoblot ; M HE — B I B fo — BRI LA A 1100 11000 = #%2 8%
#% B densitometer B & - B A & A % M ¥ Normal » Burn &4 — @ » &K 5 & %

£ v N AR B
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- » -
Cytosol Pellet

Blz - PKCLRARELZEMEBET Koy E -
A oH5 tR Bk R OER 74 0 42 B {2 B B cytosol A 24ug-particular & 15ug/50ul
# %@ % £ E5 o A7 > & — SDS-PAGE # & £ NC-paper» #| Al &4 F B L 8 &
immunoblot ; M A — & MP RIS H A 11100 111000 #HF > ¥
#% B densitometer B & o B B & £ % M ¥ Normal ~ Burn & — @ > R 5 B %
+ AN B R R

54



M 4% —

/ﬁ_ BIOCHEMISTRY and MOLECULAR BIOLOGY INTERNATIONAL
MO S M4 2 X% - Protein kinase C isoforms in the

epidermal tissues of normal and postburn human skin

55



Protein kinase C isoforms in the epidermal tissues of normal and postburn human
skin

Yen-Chu Wang®, Yih-Shou Hsieh®, Yu-Wen Tang” and Jer-Yuh Liu™*

“Institute of Biochemistry, Chung Shan Medical College, No. 110, Section 1, Chien-Kuo
North Road, Taichung 40203, Taiwan, and "Division of Plastic and Reconstructive
surgery, Department of Surgery, Taichung Veterans General Hospital, No. 160, Section3,
Chung-Gang Road, Taichung 40705, Taiwan.

SUMMARY:
Because the expression of the isoforms of protein kinase C (PKC) in human basal

keratinocytes is not understood, the expression of PKC isoforms were screened in
specimens of epidermal tissue from postburn skin and the normal locations for skin grafts
in patients with second or higher degrees of flame injury. The expression of individual
isoform was determined by Western blot technique. Only PKC o and  were detected in
the epidermal tissues of normal and postburn skin and translocation occurred in PKC a.
Patients without antibiotic treatment after flame injury had higher expressions of PKC o
and C. These findings indicate that the mechanisms of cellular differentiation and growth
in postburn epidermal tissue may be related to the expression and translocation of PKC o
induced by intra- and extracellular stimulation. These changes in PKC o further activate
the DAG/PKC signal transduction pathways.

Key words: protein kinase C, postburn skin

INTRODUCTION:

In normal skin, DNA synthesis and mitosis occur only in the innermost basal layer
of epidermal cells. These cells move up to the skin surface after a series of morphological
and biochemical changes. The outermost dead, flattened, enucleated squames are

continually sloughed from the surface and replaced by the inner differentiating ones [1].

Abbreviations: PKC, protein kinase C; PMSF, phenylmethylsulfonyl fluoride; EDTA,
ethylenediamine-tetraacetic  acid;  Tris-HCI,  tris(thydroxymethyl)-aminomethane
hydrochloride; EGTA, ethylene glycol bis( 8 -aminoethyl ether)-N,N,N' N'-tetraactic acid;
TCA, trichloroacetic acid.

*corresponding author (e-mail Jyle@mercurv.csmc.edu.tw; Tel: {886)04-
2896190-50815; Fax: (886) 04-3890964).



Although the trigger for epidermal differentiation is unknown, protein kinase C (PKC)
has been reported to be a regulator for the coordinate change in gene expression‘ of the
spinous to granualar cell transition in the epidermis. The level of PKC elevates in the
differentiated cells and the expression of PKC & or m stimulate the spontaneous division
of keratinocytes [2]. Moreover, PKC is activated and translocated in keratinocytes
subjected to strain in an isoform-specific manner [3].

Large body area burns may cause a wide range of physiological changes to multiple
organ systems. A significant relationship between the secondary messenger system (IPs,
cAMP, and Ca"") and skeletal muscle tension has been demonstrated in mice with burn
trauma to 20% and 50% of their body area [4, 5]. In mice with burns, trauma, or septic
injuries, the function of the T-cell signaling pathway is greatly reduced. These
phenomena indicate that the mechanisms of Ca™ mobilization as well as PKC activation
are severely affected after large body area burns [6].

In addition to physiological changes, cancers may arise in burn scars [7]. Breast
cancer has been recorded in a woman with previously burnt skin on the chest [8].
Although PKC plays a critical role in cellular growth regulation [9-14], it also takes part
in tumor promotion [15]. Moreover, elevation of protein kinase C expression has been
noted in human breast biopsies [16]. In order to understand whether PKC activation
occurs in postburn skin, the isoforms of PKC in skin specimens from the trauma and
normal tissues for skin graft were investigated.

MATERIALS AND METHODS:

cimen

Specimens of epidermal tissue from postburn trauma patients and from the normal
locations for skin graft (control) were obtained from 11 patients of the Department of
Plastic Surgery of the Veterans General Hospital - Taichung. These patients had flame



injuries of second or higher degree (Table 1). These specimens were kept at -70°C for
PKC extraction and assay.
PKC extraction :

PKC extraction was performed by a modification of the method described in [17].
All operations were carried out at 4°C. Each sample of normal or postburn epidermal
tissue (80 mg) was washed twice with homogenization buffer A (20 mM,
tris(hydroxymethyl)-aminomethane hydrochloride (Tris-HCI), 2 mM ethylenediamine-
tetraacetic acid (EDTA), 50 mM phenylmethylsulfonyl flouride (PMSF), 10% glycerol
and 50 mM [B-mercaptoethanol at pH 7.5) with leupeptin and homogenized in
homogenization buffer A without leupeptin by 60 stokes using a Wheatopan
homogenizer. The homogenates were centrifuged at 100,000 g for 1.5 h at 4°C. The
supernatant fluid containing the cytosolic fraction was stored at -70°C. The pellet was
resuspended in buffer B (20 mM Tris-HCI, 2 mM EDTA, 50 mM PMSF, 10% glycerol
and 0.1% Triton X-100 at pH 7.5) and incubated at 4°C for 1 hr. During the incubation,
the homogenates were shaken with a sonicator for 10 s every 10 min.  After
centrifugation at 100,000 g for 1 h, the supernatant fluid containing the membranous
fraction was stored at -70°C for Western blot analysis.
Determination of Protein Contents

The Bradford protein assay was employed to determine protein concentrations in
the cytosolic and particulate fraction [18]. Protein assay reagents were from Bio-Rad
Lab (Richmond, CA, USA). Coomassie brilliant blue G-250 was used for staining and
bovine serum albumin (BSA) was employed as a standard. The change in optical density
was monitored at 595 nm.

Electrophoresis and Western Blot Procedures

The extracts were standardized to the same volume with PBS. Sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) was carried out on 10%
polyacrylamide gels using a modified Laemmii buffer system [19].

After electrophoresis at 140 V and 35 mA for 3.5 h, the gels were equilibrated in
cold transfer buffer for 30 min. The electrophoretically resolved proteins were
transferred to nitrocellulose paper (Amersham, Hybond-C Extra Supported, 0.45 m)
using a Hoefer Scientific Instruments Transphor Unit at 100 mA overnight. After
washing with a washing buffer, the nitrocellulose papers were incubated in 50ml 3% FBS
blocking buffer (3% FBS, 10 mM Tris-HCI pH 8.0, 150 mM NaCl, 0.05% Tween 20) at
room temperature for 1 h. Firstly the antibody of each of the individual PKC isoforms
(Transduction Laboratories; 1:100 dilution) in 20 ml 3% FBS blocking buffer was added
and incubated at room temperature for 3 h. The nitrocellulose papers were washed in
the washing buffer for 10 min in triplicate and then immersed in the second antibody of
the corresponding isoform (1:1,000 dilution) containing 20 ml 3% FBS blocking buffer.
The papers were washed three times again with the washing buffer for 10 min. Color was
developed using 17 ml of the color developing substrate and the color reagents (1 ml
3,3'-diamine benzidine and 2 ml 4-chloro-1-napthol). The reaction was terminated with
deionized water. A densimeter (Alphalmager 2000, Alpha Innotech Corporation) was
used to determine the degree of change in the optical density of the nitrocellulose papers.

RESULTS

Only PKC o and C were detected in normal and postburn epidermal tissues (data

- 3 -



not shown). Fig. 1 shows that the expression of PKC o in both the cytosolic and the
particulate fractions was increased in the postburn tissue. Moreover, significantly higher
expression was found in the particulate fraction (paired Student's t-test: P < 0.05) and in
the ratio of the expression in the particulate to the cytosolic fractions (paired Student's t-
test: P < 0.01) (Table 2). However, no significant elevation in the expression of PKC (
was noted (Fig. 2, Table 3). In addition, the particulate to cytosolic fraction ratio was

also found to be higher in patients that did not receive antibiotic treatment (cases 6 and

11).

DISCUSSION:

In the division of epidermal cells, extracellular Ca™" is an important mediator in the
activation of Pl-specific PLC. The activation of PLC in turn catalyzes the generation of
DAG and IP; as well as the increase in intracellular Ca™". Both DAG and intraceliular
Ca™ increase the activity or localization of PKC and the differentiation target of PKC,
such as Fos [2, 20]. Them findings reported here suggest that the DAG/PKC pathways
may be related to the transition of spinous to granular cells in epidermis. Although 12
iosforms of PKC (o, BI, BIL, v, &, €, £, m, 6, , A, and p) have been identified [21], these
isoforms exhibit differences in localization and function [22]. In murine basal and
differentiating keratinocytes in vitro, PKC a, 6, €, € and n are expressed [23]. However,
there is no resolution of the isoforms of PKC present in human basal keratinocytes. In
this study, only the expressions of PKC o and ( were detected in normal as well as
postburn epidermal tissues.

In this study, it was shown that the expression of PKC o was significantly elevated

in the cytosolic and particulate fractions of the postburn epidermal tissue. Moreover, the



ratio of the expressions in the particulate to cytosolic fractions was also significantly
increased. These findings suggest that PKC o is in an active state and may play an

important role in skin repair by increasing mitogenesis or proliferation in postburn

epidermal tissue.

In conclusion, the mechanisms of cellular differentiation and growth in postburn
epidermal tissue may be related to the expression and translocation of PKC « induced by
intra- and extracellular stimulations. These changes in PKC o further activate the

DAG/PKC signal transduction pathways.
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Legend

Fig. 1. Immunoblot analysis of protein kinase C (PKC) o in the cytosolic and particulate

(pellet) fractions. After tissue extraction, cytosol were standardized to 24 ug
and pellet to 15 pg.  Aliquots of the fractions were then prepared on sodium
dodecyl sulfate-polyacrylamide gel electrophoresis and transfer to nitrocellulose
paper. The blots were stained with PKC a-specific antibodies. The primary and
secondary antibodies were diluted to 1:100 and 1:1000, respectively. After
staining, color changes were determined using densimeter. From left, case 7, 8,
and 9 (normal and postburnt epidermal tissues). Lysate, the extract of rat brain

cells.

Fig. 2. Immunoblot analysis of PKC ( in the cytosolic and particulate (pellet) fractions.

After tissue extraction, cytosol were standardized to 24 pg and pellet to 15 ug.
Aliquots of the fractions were then prepared on sodium dodecyl sulfate-
polyacrylamide gel electrophoresis and transfer to nitrocellulose paper. The

- blots were stained with PKC C-specific antibodies. The primary and secondary

antibodies were diluted to 1:100 and 1:1000, respectively. After staining,
concentrations were determined using densimeter. From left, case 7, 8, and 9
(normal and postburnt epidermal tissues). Lysate, the extract of rat brain cells.



Table 1. Clinical characteristics of 12 patients with second or higher degree of flame injury

Burn Trauma Skin graft
after

Case Origin of skin  injury Antibiotic
No. Sex Age Location % graft (days) treatment

1 M 36 Whole body 35 46 +

2 M 40 Upper limbs 35 27 +

3 M 27 Whole body 90 Wrist 100 +

4 F 19 Limbs, chest and wrist 30 22 +

5 M 42 Whole body 90 35 +

6 F 69 Left leg 20 Right leg 29 -

7 M 3 Trunk, left upper limb and 56 0 +

lower limbs

8 F 34 Upper body 24 28 +

9 M 26 Left upper limb 58 Left lower limb 25 +
10 F 21 Left axial region 37 26 +
11 F 43 Right upper limb 15 Right leg 7 -




Table 2. Comparison of the expression of PKC « in cytosolic and particulate fractions of epidermal
tissue from postburnt and normal skin

Cytosolic Particulate Ratio of particulate to
Fraction fraction* cytosolic fractions(%o)**
Case no. Normal Postburnt Normal Postburnt Normal Postburnt

1 17.9° 14.3° 10.7° 143° 59.8 100.0

2 17.9 14.3 14.3 16.3 79.9 114.0

3 10.7 143 14.3 21.4 133.6 149.7

4 279 20.0 16.0 16.0 57.3 80.0

5 17.8 20.0 24.0 25.7 134.8 128.5

6 16.0 16.0 16.0 40.0 100.0 250.0

7 17.5 17.2 12.0 24.0 68.6 139.5

8 18.8 21.3 15.0 22.9 79.8 107.5

9 36.0 15.0 26.4 17.2 73.3 114.7

10 116 11.0 11.0 13.2 94.8 120.0

— 11 19.9 33.1 22.1 41.9 111.1 126.6
MeantSEM 19.342.1 17.9+1.8 16.5£1.6 23.0+2.9 90.3+8.2 130.0+13.3

Paired Student's t-test: *P < 0.05, **P <0.01.
*values are percent of lysate.




Table 3. Comparison of the expression of PKC  in cytosolic and particulate fractions of epidermal
tissue from postburnt and normal skin

Cytosolic Particulate Ratio of particulate to
fraction fraction cytosolic fractions(%)
Case no. Normal Postburnt Normal Postburnt Normal Postburnt
1 40.0° 60.0° 40.0° 40.0° 100.0 66.7
2 50.0 51.4 40.0 42.2 80.0 82.1
3 40.0 61.2 50.0 50.0 125.0 81.7
4 85.0 64.8 62.1 473 73.1 73.0
5 80.0 64.8 62.1 64.8 77.6 100.0
6 756 95.1 56.2 98.9 743 104.0
7 404 19.2 28.9 28.9 71.5 150.5
8 21.2 28.8 28.9 26.9 136.3 93 4
9 38.5 654 23.1 23.1 60.0 353
PRERE 10 26.6 275 10.7 16.0 40.2 58.2
’ 11 86.9 16.0 26.6 10.7 30.6 66.9

Mean+SEM  53.1+7.3 50.417.4 39.0+5.1 40.8+7.5 79.0+£9.6 82.949.0
*values are percent of lysate.
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