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B

2 QA Protein Kinase C2 %3

Protein Kinase C(PKC)¥ transmembrane signal transduction®] Z83%F o
T e ZEALZH ALY FAR Es, 328 Eu)Sd goszm )
A 2+% hormone Z2AH AANER7F dojubs= F7124 PKCY 2L 2154
dEL7E T8 AEE s Aog gy o} PKC oo wE A A
W X diaide deix v 22 ook # dFoMEs FAW PKCe wde
& BAE7] Yo 2o F4E Western blotting® WAz 2818ty o
2 B

Western blot 23 i s 2 443 o FAda AR 429 PKC q,
PKC BI, PKC & Z2]2 PKC 69) @do] 15t dAddN Ax %3
Z1AA o13h o) HaoME ARAEAA PKC pIvre] AU S ¥
PKC a, PKC 8 3 PKC 8% o= MEoME FAdurge Jelux sty A
BET BEEA o)) AidA PKC IS ARME 2 Fxtd o] 2774
P S B W PKC 85 AAME Eol4g Yetidon A A EA
T EAR 4% PKC q, B, 8 2 8 2F QAHYYH

1

=
e



olate) As wel R MEES) NEHYEL PKC a
S BAstgom Y%¥ol wel PKCY LAE F/A5A. 53 PKC e 3

AYYAEANMN, PKC b= ARAE Soldg 717 AsdQELR 4255
YWl WA PKC ol 54 79 A4} #AY A7 £28 &

Aoz Azt

ZF 20]: Protein Kinase C, &, A4, Western blot, 8 9 % 2] 3} 8}
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1.4 &

Protein kinase C (PKC)+ transmembrane signal transduction®] 83+ o
T8 99 E & A(Nishizuka, 1984; Nishizuka, 1986)Z 4 ¥, 23 #H A7
) dar 2 ALG A BE 23 RXEHY AT £3e FH4 pds
I UrH(Wetsel T, 1992), PKCE domain 4o uwl2} conventional
PKC(cPKC) a, BI, BII, v} novel PKC(nPKC) 8, ¢, {, n, 89 2 7}¥] 1F o2
o] A cH(Nishizuka, 1989). cPKC(a, BI, BII, V)¥ 3709 domain, & <1%] 3,
DAG/phorbol ester 2% Cl domain, Z% Z% C2 domain 2832 ZuwjA C3
domaing #H3td Zrg, Ax13, DAGO & #FAdEHBums S, 1990;
Nishizuka, 1988). ¥t nPKC(, ¢, ¢, ne Zw ZY C2 domaine] ooz
Ca® ol @AYol 843 B 4 UcH(Nishizuka, 1988; Osada =, 1990). o] &3}
2ol PKColgd uwet M2 o2 Z2E & @43d PKCE AE 1#/9
715 & 22 4 AA dch(Nishizuka, 1988). B]2 PKCt: @43 AP + 2
At o3 27 o2 FEEHY PKCE otde utet 7] 2 22y ¢d
A3e zpolZ vpebd #uloly2h(Osborne 5, 1994; Brandt 5, 1987) H| &

il

flo

FAAFFAN FERHOZ A PKC o}l E AZY E¥: o8 Aoz ¢
H A3 AHShin &, 1997).

Aare AAANE &3 2 S22 97t dojus A7IEA A
wel HIFAZEE LS e FSH 59 T2 2%k ofye}l HA A LA a3

L)

1= $HEEE So ga 2o FMBU AALAMEE 2o S A
AsA o olRe AETES BPot PKCY 2 ABHYELI Faw
$g @GPt Ao AHA o8 (Um 5, 1995 Shin 5, 1997) nPKC 8%
Le YR PKC o}¥e] Aed A9 ¢4 BUL xASIIE #ohUm 5,
1995). AE7h4 ¥ PKC of¥el +RAN/NAFAM 2215 o H(Breibart
%, 1992 Lax 5, 1997, Mischak %, 1993), B 2ol PKC ol¥el @& AT
Wogde] dadE A o B8A gon gFg stEd RroqE wag
ok Ao gink,

_IR



€ AFoME g me FaW PKCO g #AF7] fsto 2o
2]

44 AN PKC o} o] 2dFYES Az asetyog vuygAstan.



o A= R ¥y

1. 44
Aol ol&d 2o AL
FIZEH AAE Fa @A

HeugE TRUAA w9 1%, 334 o4 6

rl

2. A 2 A%

Ab£3E 12} &A= rabbit anti-PKC q, rabbit anti-PKC BI, rabbit anti-
PKC 8, rabbit anti-PKC 6(Santa Cruz Biotechnology, Inc., CA, USA)E Al&
stgdon, WA Z2 58S avidin-biotin peroxidase complex Elite kit(Vector
Laboratories, Burlingame, CA)E AF&3ltl. 18] Western blotting & 9 &
Ale¥e  Bio-Rad Labortories(Richmond, CA)elA T3t A&t x
horseradish peroxidase conjugated goat anti-rabbit IgG$} 3,3-diaminobenzidine

DAB)= SigmaZ¥H Fd3tdc.

3. Western blotting

WERFH(-70C)8 ZAL 10% phosphate buffered saline(PBS)& o] o3
g3ln 12,000gol A 1087 f4Rgdsdy AFds AsH Lowrv(195D)9 &
2 AFs o 30pe/ml FA 2 x SDS sample buffer [10% SDS, 1%

Bromophenyl Blue, Glycerol, 0.5M tris-HCL, pH 8.01& #713 F S&F<H

—_—

boiling 3t o2 Sodium dodecyl sulfate-polyacrylamide ge
electrophoresis(SDS-PAGE)E 4 A3t 9 vHLaemmli, 1970). separating gel® =

rir

75% linear gradient gel® AME3H ow stacking gel® acryvlamide FxE+
45%ATH A71FE0] B AL coomassie blue R-2500.2 FAe F gk o)
e Rds A THFig. 1.



Fig 1. Protein component of testis in 7.5% SDS-PAGE and stained with
coomassie blue R-250
M ' molecular weight standard Lane 1 : horse testis(juvenile)

Lane 2 : horse testis(adult)

A7dFel B F HoldE&H25mM Trs, 144g glvcine, 20%v/v
methanol, pH 83)& ©°]&3td [00mANA 442 F¢F YEZHEgZ e~ 7
(Bio-Rad Labortories, Richmond, CA)el Ho]3tgch Aojrt U UEZAE
2922 blocking solution[5% BSA; bovine serum  albumin/TBS;
Tris-buffered saline(50mM Tris, 20mM NaCl, pH 7.4)J914] 1A1ZH F<t wH&A)
7tk 2% TBS-5% BSA &R 343 rabbit anti-PKC a(1:1.000), PKC B
1(1:1.000), PKC 8(1:1.000), PKC 8(1:1.000)Z ¥ 4ColA overnight A7 ¥
horseradish
peroxidase conjugated goat anti-rabbit IgG(1:1.000, TBS)E 1At ¥HEAA
TBS #9o2 587+ £ TNT(0.1% Triton X-100/TBS) #9402 g9 F4
% diaminobenzidine(DAB)E Y3 42X w40 F FTHFE FASS L

g XA AT



4. A=A 33 44

z22% 10% buffered formalin &AM 1A AZ T ethanol¥} xyleneo 2
el 2935 BAL AR paraffine] X0 F Sum FARZ AHE Ao
Hela g AAZ F z2z HEE A A7l bl WAHA peroxidaseS
AAs7] Y8t 3% H0Z 3 7b3 methanol &% 2083 jEgAH o ¥ 5
oA WdgS W&z Yad 10% normal goat serumO 2 1A REG AT
t}, 12} A rabbit anti-PKC a(1:100), PKC BI(1:100), PKC 8(1:100), PKC 6
(1:10008 &AM 1A 7HE¢E vk3-A1Z]1 & biotinvlated anti-rabbit IgG(1:200)
g Aedgx 4587 wreA At olojA  avidin-biotin  peroxidase
complex(Vector Laboratories, Burlingame, CA)E d-2dA 4583 ¥H3AA S
o z} oA b3 Foli= PBSE 5%3F 33 FE8 M HstAch ARt &
W Z2ze 3 3-diaminobenzidine tetrahvdrochloride(DAB, 0.5mg/ml) & <<
H:0:7F 0.009% 1A gAs Sdolr davrgs vebiAtt FAdub3o] e}
v 228 hematoxylin £9 2 hzg4E 331, ethanol, xylene?] €+ %

st AL AXN gdste B0 P&l s A



m. 2 3

zAs o nad 2

i)

Fopdssh(ladd niuh) & Ao A
ArAE ALAE 9 Sertoli AlFEo) whebd uvjkstAn HRMEE BEF A
gaton At FHM 4ol AAES BAFAGHFg 2, AL AEE
A oolhish ure) A el iz AATHY Sertoli cell, FEME, FRAE, QA E
b arEE oy A ATk} WA AR R EAHEFig. 2, B). 436l o]
b Az A A He) Qv A gEE e o YoM A

a0l HAMI Az f 5 wel 134 ojeks ujAd e wg crela 3y Al o

Fig 2. Testes section of a juvenile(A) and adult(B) horse showing interstitial

cell{IL) and three portions of seminiferous tubules(ST) are shown.

H-E stain x 100.



Western blotting analysis

tio

ube)l A 4dM PKC a, PKC BI, PKC 8 18] PKC 0 isoenzyvme?] 23
#2357 ¢35t Western blotting S A A1&A . cPKC PKC a, PKC Bl of
2k ROKDolAM woHureS 3 od(Fig. 3), nPKCY PKC &9 PKC 6% <

haf}

SOKDel A #edub&-& B Y rh(Fig. 3).

PKCa PKCBI PKCs PKCO

- 116
- 97

~— 66
- 45

1/29 =@z 22112

Fig 3. Western blot analvsis of PKC a, PKC 8I, PKC 8§ and PKC 8 in the

testes of adult(lane 1) and juvenile(lane 2) horses.



A xzAsst 44

g et 2o A AAME, Sertoli cell 28] FH W o) A FE oA
% cPKC?! PKC a(Fig. 4, A), 18] nPKCQ PKC 8(Fig. 5, A), PKC 6(Fig.
5, Bie dAnkZo] #EH R e¥gtort PKC BI(Fig. 4, B)2 HA9 AATY
AEAEAA opgt FAutEo] BA Yl

2~
A=

o
i

T AroldE FAARAM HES Aol oy PKC a(Fig. 4,
C), PKC BKFig. 4, D), PKC 8(Fig. 5, C) 18lx PKC B(Fig. 5, D) 2% 23¥
gk AAdRANE A2 L FRAE YA EA M PKC PI(Fig. 5 D), A
A EAAM PKC 8(Fig. 5, C)7F Z+zh dubg-& 2l whd th& PKC ofg e
G NEL BAAHA ggokcHTable 1),

Table 1. Cellular distribution of PKC a, PKC fI, PKC & and PKC 0 in

juvenile(below 1 year) and adult{over 3 vears) horse testes.

age PKC « PKC BI PKC b PKC 6 cell/tissue
- - - - Levdig cell

- - - - Sertoli cell

juvenile - - - - spermatogonium
- * = 9 spermatocyte
. - e - = spermatid
- - - - spermatozoa
++ + ++ ++ Leydig cell
- - - - Sertoli cell
adult - - - - spermatogonium
- + - - spermatocyte
- + - ++ spermatid
- ++ - - spermatozoa

Abbreviations! - negative, + weak; ++ intense



Fig 4. Immunostaining of PKC a and PKC fI in juvenile and adult horse

testes by avidin-biotin complex method. In juvenile testes,
immunoreactivity of PKC a(A) is not detected in any cells, and PKC
BI(B) is seen in the spermatocyte(arrow head). In adult testes,
immunoreactivity of PKC a(C) is localized in interstitial cells(arrow)
and PKC BI(D) is seen in not only interstitial cells(arrow) but also

spermatocytes and spermatozoa(star).



C | D

Fig 5. Immunostaining of PKC & and PKC 0 in juvenile and adult horse
testes by avidin-biotin complex method. In juvenile testes,
immunoreactivity of PKC §(A) and PKC 8(B) is not detected in any
cells. In adult testes, immunoreactivity of PKC 8(C) is seen in not

only interstitial cells(arrow) but also spermatid(star) and PKC 6(D)

1s localized in interstitial cells(arrow).

_10_



V.2 &

€ d¥dM 29 ALl PKCY 2@AFE 2AMG ¥ PKC PKC q
PKC Bl 28] nPKCQ! PKC § PKC 0% ZAE 4F9) PKC7F 29 A Ao
LHGE Agoes BAEdFoer o] A= mouse?) HAiolAM PKC mRNASC]
2HE ZAFEE Mischaks(1993)9] Northern blot 239} dx)st: A dkojglr},
24 moused AWM E  PKC 89 2do] t& PKC ofdol vls 2ol
#Hecti & Northem blot Z ¥ (Mischak &, 1993)9} a}o]lx d o} PKCH
¥ 22 (Mochly-Rosen &, 1987)o14 %#uk ol HAW Az dDAANME
TR AYE @Y Aoz Azt

A F wE T AW PKCY 2H-& Western blottingdt Zd 7 ww
g Ar FAAEZE SR $FS 134 o) Lt Hxst TAABUANA B
V= A5 B A5 AR 4%9 PKC(q, B, 5, 8) o}F L F Ay =
FollM 2dHYE EAsATh ¥E & AP HI3H BMo| o] R« ¢

ol wet vuetr)e 2@ oy PKC 89 2ol mouse X
AAMES] BH(Um &, 1995)3 HAFo] & PKC o}g & Ze) A9dMe A4
ol uel BHEE FoME AR AZEd ojgh o] W&o wE PKCE
WEato] = W x A ¥t vebdotn dth(Yoshida 5, 1988).

& d¥M 4F9 PKC otdo] 25 A Western blot 239} de] &
Axzstety AdY ndxe Do ArdME HEAHEAA PKC pIre) 44
A A PKC q, §, 85 AW o= AEAME BA5X gkt o]ghol
PKCx ot&dl wet nj5g 2o FrudA dIYPNEE FAHE7] o384
AaW AlEdAM T3] & PKCE SdFo=2H HAx5ey LA
A FUE A2 APH

Ao AEP wet PKC ot3 o] HdE S H mouse A4 HAA
Z oA PKC a(Pelosin 5, 1991) ¥ PKC 8(Shin "5, 1996)5°] g¢HZH o2 9]
¥ vk o B Ay 29 A$ A 4F 9 PKC(q, Bl 6, 6)7 RF &
Qso] o]EL T HA DHAEAM FoF AL ¥ Ao A o

i

rlo

_11_.



Ee AL PKC §7F AAME Bol4L ZEth(Um 5, 1995 71&9 2

Hegs T30 zolz AzZtdd o9& PKC § 2@
o) Aol AFAME BAQIFHO] TR FoAME o7 Wb muller cell
AM, 22l EFodME Fdu ¥ AAFAENM dIYHuee Bl
21 3o Osborne 5, 1994).

Sertoli cellolA] PKCS 2##& wjiws) ¥ PKC a7} Sertoli cell linedl A
ZA"HPelosin 5, 19132 B33 Wetsel(1992)5 € dA=2o A4S 9
23358 g2 % Sertoli celld) PKC plo] ®E iy B magdrt 12)u &
do Ze) A4 xS dgzsst gzt A 248 PKC o, PKC B,
PKC & 12]3 PKC 6 25 4Aurg S el ol 2 z0]& BPon o
o2d Ante gy B Ao)AY T FE WE Aojetxn Azt

AR A EANAM PKC isoenzymed AAW AT ey BEydRo ozt QF
23 2 dgdM HEom PKC Blo] mA53 2o Ar v ZN REs}

I AEES #BAEAt o)l o] isoenzymeo] AAE A} P APFA A
ZAEe] EIHHd Fad g & Roz Ayztdrt E3) AL Lo
Aa SAATE AR EY AAE PKC PIE 23D JdEHoZ Hol AR

HMEZHFEH Aatdl olz27)7kx] A Ao HAH avidin-biotin complexy ol ) &)
g4 F Jd= Fdd PKC ooz Aztant

A £l PKC 68 AaAAXe] #3bd T3 Axz gy Jon
(Um %, 1995 19 PKC isoenzvme$] PKC aq, PKC Bl -28]2 PKC 89 &%
Ao g A7E Bud ue Qo E APME PKC §3ko] AAM ZolA
ofxgut e HAHog Hol WolXE AN T8 A 7 nog Al

[l

o

zte,

Aol A PKC 2dE Azte) M wHg(Brandt 5, 1987) ¥ HREEF
(Rotem &, 1992)o ¥qstm 29 25 ¥estd PKCE AAE d3 PKC
a, PKC BIo] 2@ dchLlax 5, 19972 Budgov o) A Az A=
PKC a9 dA¥rge #a5% gtxn PKC Bl A(Lax 5, 19970149 o)
G S BATh ol £AL PKC PI9) AS$ ulA% Al AR A Fo

_12_



NRE Azt o]E wi7}A|

ol AEANM FLE AL Ty, 1 9

PKC ol8e AAEAAE A7 FA2AS 7t glody ddchaed we}

mRNAZ &A%3} FAd FEADsHLdd 82 5 A= proteins A4t

= Aoz gz,

oo} AnS FEH 2 W Lo HieME PKC PKC q pl 18
nPKC?] PKC 5% 87} w@5n Qom PKC ofgol ue} A4 % 84%
2 oo 328 9¥L ¢ Ao AT Wou A PRCY 54 iEe

WAz gy Ao dsdgA A ol £ & AoR Azt

_13_



e R SABZES BUSE 3

W PKCY d&8 #4337 A3H9
AArs o= PKCO WdEBFLS Western blotting# HHZ 2 54aH3

k>

pHastAch Western blot 27 )4 2 A5 2o ALdA =

2
A}eb 4%Z9) PKC a, PKC BI, PKC & Z18]3 PKC 69 2do] A5 ©

182 F

g A7 n]g%e 1A olshe AadMdEe ARAEAA PKC pITel &
Hqubeg wol whw PKC o, PKC 8§ € PKC 8% o= AEAME Fdts<
LhERR X erakth A s 2EdEA ool Aaeld PKC ple FRAE %
Aol o] 27| 74X FAdukSS ¥ W PKC 6t BAAE Hol4d& vehdd
o 7+AMEAME 2AS 4F9) PKC o Bl 8 2 8 2F AAHAAUG.  ol%
o) A we] Ay NEASEL PKC q, Bl 5, 69 LG EAG R EX
ol 3 PKC ple AAHAAEAAA, PKC 6 AAAE So]dE 7k A
EAYE A AZEY FiudA H¥EE PKC of¥e 54 Ee U4H
HEE A7 E8& & Aow Addrh
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Expression of Protein Kinase C

in the testes of horse

Jaekwang Jin

Department of Veterinary Medicine
Graduate School, Cheju National University
Cheju, Korea
(Supervised by Professor Taekyun Shin)

(Abstract)

To investigate the involvement of Protein Kinase C(PKC) isoenzyme in
the testes which control spermatogenesis and hormone secretion, we
examined cellular distribution of four tvpes of PKC a, BI, & and 8 in the
horse testes using PKC antisera by Western blot analysis and
immunohistochemistry.

By the Western blot analysis, PKC a and Bl were detected at 82KD, while
PKC & and 8 were detected at 80KD in the testes of both juvenile and adult
horses. In juvenile horse, PKC q, 8 and 6 except BI were not detected in the
cells of the testes, whereas PKC Bl was immunoreacted with only in
spermatocvtes. In adult, PKC a, B, 8 and 8 isoenzymes were localized in

interstitial cells of the testes. In the seminiferous tubules, PKC BI is localized

A thesis submitted to the Committee of the Graduate School of Cheju
National University in partial fulfillment of the requirements for the degree of

master of veterinary medicine.
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in spermatocyte, spermatid and spermatozoa, while PKC 8§ is localized only in
spermatids.

We support that this is a first report to localize PKC in the testes of
horse and PKC isoenzymes are upregulated in the cells of horse testes
depending on ages. These findings also suggest that certain PKC isoenzvmes
play an important role in the signal transduction of spermatogenic cells and

interstitial cells in horse testes.

KEY WORDS: Protein Kinase C, horse, testes, Western blot,

immunohistochemistry
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°o| p=f@o| MmoqX|NNIX| R|To} Fghdy °INIR| 24081 Al NEfi2 DPEM
UAHE SEILICEH ol =k AAPHIFEL A=A DeE, SHF DPEY
oy Y&y DHE, °ISalaSH, 4XE O, WiFY O, °1a 1
L, BFE] DL, IS D9, °1%9A DeH, FAas0N AT I
S D210 AR UMR DL tmEel AR SBILICH =T dlEdl
A CHLIHE O WY Sk & CHo2iTA DWE MAH, TR, D212 F
BHEECI M= 30k Olinly MZLICL o= A} UNMPX| APYo®: MR
|oL] Py QoM SAmEFs 2 Ut 8 oY, & Ll SEoiv, 9 32
2|0 @5, FAWL =3t R, x|, ¥F, 218, 4o}, &M °] =Dapt
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