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Cloning, Expression, Purification of Protein Kinase Cod
and its Preliminary Application in Drug Lead Compounds
Screening
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B E FOMBCEAL-AHBELABRHLAS/SIAREONS. PRCA (B oMM COA R MM CFRAR
PO B EMIERL SHBRAAPEMALNE L AL PR AR FUFHNANER AL FREAROBEDH ok
PGS A 5 FE s 2B B FHFHAN KTl Ik R A MO H L RS HHAMEY. & RT-PCR MEE AET
SR PKCA. M T RIS me ik Ak BT THAALPKCY# COSL miHh. S FAAMaF2RFTRAL
AW PRCS, F BT EHA TR~ T O 5T U PO AREAHHAFLEHFARY,

EEE EHRS C AL AL REFESN
hESES QR IREFRIRAS A I EH S 1000-30611{2005}02-0300-05

Abstract  Protein kinase C3(PKCS)is a member of protein kinase € family, which possess phospholipid-dependent serine and
threonine kinase activity. PKCS is a potential drug targel of diabetes and some cancers. The abnormal activation of PKC3 can
arouse diabetes and some cancers. Therefore the specific inhibitors of PKC3 can be applied in the research and development of
the drug candidale of these diseases. The present aim is to obtain active recombinant PKC3 from COS1 cells. For cloning of
mouse PKC3 a pair of specific primers were designed based on the published sequence of this gene. The ¢cDNA of full coding
region was obtained by RT-PCR. The amplified ¢cDNA was subsequently cloned into FLAG-tagged peDNA3.0 and its sequence
was confirmed by DNA sequencing analysis. FLAG-tagged pcDNA3.0-PKCE was transfected into COS31 cells. A cell strain which
can stably express PKC3 was obtained by G418 screening. FLAG-tagged PKC3 in the supernant of COSL cells extracts was
absorbed by anti-FLAG resin and eluted by FLAG peptide. The purified protein appeared as a single band on both SDS-PAGE
and western blotting. indicating that it was chemical and antigenic pure. By kinase assay, the recombinant PKC3 was active.
Positive inhibitor, staurosporine, was used to prove the enzyme could be greatly inhibited. Several compounds have been found

to inhibit the enzyme, which indicates the preliminaty application in drug lead compounds screening.
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1 ¥ B8 C(protein kinase C,PKC)EBE(Z S
gt Ry RERENM, PKCETEASFHES
B b Ser/Thr B E R BEEAL, BT S MAMA 21 .
WMAEAMAT., BHMN L, AL AHSACH
ELFF PKC X, 4% AB.C =H A HFR MR
B 5 % B PKC( classical or conventional PKC, cPKC)},
B« A0 y W2, HEHETH G B
i (DAG) BERERE 22 2 BR (PS) B35 ; B 41 AT & PKC
{novel PKC,nPKC) , 045 8.e.p.y Fl 0 B2, B Ca™”
AEHCE R, (H L 514 ] 8 DAG PSS CE N
#4Y PKC (atypical PKC,aPKC), B ¢ 1 A TE 2540 1%,
A ¥ PS M. EAREER DAG.Ca” BE . BH
BB Co( PKCO) MA F K HABR A —fF, T B 4
HATEBRME M. NREAES R, fFE
PKCS F A BIRE LI R 5B 85 Rl 698 8 1
. CamEmASHE-"" | PKCS & £ MIE R 3 F
BEEMEB. RS T — R ESEKE. PKCS
MREFHEHRSSBEMEE MIERE L
B, PKCS B9 FF 5 4 40 1 0] B8 B iR 97 Xk
BN, A0 BE L PKCS 9 40 7 81 0k I ¥k 4
I R B ET DU N R AR OB IR i 24 ) O
WA Wi, Risahifb b B A 48058 PKCs, i
LA PRCS AR AWM G EEE L.

1 M#fr &

R

PRGBS . Taq A T4 B W [ TaKaRa 2y dl;
COSIH A AL RFHRT:; F A FIAC REMN
pcDNA3.0 81252 55 % 8U5E 5 Trizol 3 77), 8% A M 24 &
AR (PS), “BEEHIH(DOG) FE W H Sigma 207, FFH
L ulmg B L4 1 SR 88 57 R K B 4T
EER IM109 19 5 Promega 4% &) ; SR i1 & (L B #7: i
FEH D IgC (HRP-IgG ) £ Santa Cruz 2> 8) P 5
Western blotting W (@ iX X & & Pierce 4% 7] ™
(Rockford, L, USA); [v-" P]ATP M) B Amersham
Pharmacia Biotech({ Uppsala, Sweden) 2y A] .

1.2 A&

1.2.1 5 RNA 132 F0 cDNA 508 R 24 B IS I 41 B
& A7 PKCS mRNAS BT L4 BB 17 40 M 1L Trizol
DUR SRS RNA, BTN R R E. L 2pg 52
RNA BEITH R B & A5 — 5 oDNA, Iz L R 4
420 pL, Hof A2 & 40u RNase 3 (%, 1 mmol/L
dNTP i & ¥, 2.5 pmol/L Oligo (dT ), & 15u
Thermoseript 135 55 ¥ 8 ,50°C FLIW 45min 5, T 85Ci8

1.1

B Smin &\ N, & B8 cDNA BIA] I F PCR ¢
BT -80C.

1.2.2 PCRY M PKCO EFMAEARREHAMNY
BoREREMFNRI S W, 85 m5 8 N5 GCA
TCC CAT ATG GCA CCG TTC CTG CGC3', ¥ [ 51 4
2 S'TCT GGG AAT TCA CTA CTA TTC CAG GAA TTG
CTC 3,517 L% 1¥ ¥ (Bioasia) & & . PCR R R TF
50 pl BARBUR T, LA 2 pl cDNA 45— 55 HE 4,
RO FHFNTE 4CEN 5 min EIBRBEHR,.RE
04°C 1 45 5,55C il Kk 45 s, 72°CHEAH 150 s, 3L 25
MERSS, F 72CHEM 10 min. PCR &P HA LK
ZREMZ TS EMH A FLAG 1 E#) pecDNA3.0
LA Nde 1 + EcoR | XABGHTH LL Vitagen 25 R) B 5] 48
RS NEBER P [, G B L £ . coli IM109 /&
MM, LW SRR AL T SRR R, B
PCREMEEAEHBIBRERAMEL T. B
Vitagen 23 ) BURL /Dl 7l & N E B & BB, LT
TRl EREH T .

1.2.3 FLAG-tagged pcDNA3,0-PKC3 46 4 . TR 55 i
AT— R 3 x10° 4> COS1 AMMEF TEH R LB
FE/ 90 mm FEFRILeP, 8 2 K, B 2 g FLAG-tagged
peDNA3.0-PKCS M BEE] 100 ol RIMEHEFED,IE
3SpL BT ARED 100 pL M FREFE S H LR
P ERERIES W E 20mn, FIRN 800 L XM
FERAE EX I ol RERESAAREE. HE
Shig E#ELERE. £ - 1TE8 G418 ik
EIE RS RER LA M.

1.2.4 FLAG-tagged PKCS M 2lifb B 5 x 100 E
¥ UH FLAG-tagged PKC3 E B COSI 41 2 800g,
Smin B.C U, HF EEE T 10 mL bufferA (20 mmol/1.
MOPS, 4% H 1, 50 mmol/L NaCl, 5 mmol/L
Benzamidine . | mmol/L PMSF,1% NP-40,0.19% 3-Fi#t
LB 1% EXEMHES | mmol/L EDTA), 7K EEI 51z
AR, 12 000 g, &0 30 min, WO HE B, OBLA
| mL3T FLAG EFB B ZE0K FREFE 70 40 R s 55
Bl mbHEFH, M3 ol &4 FLAG £ KM bufferd
PR . RAlBRE 41 2/ F 10kD 9 B £8 B R 3 ik
HiE i Y FLAG £ RK

1.2.5 Western HIilE i : & (A #F S LA 12% SDS-PAGE
HATHIK . RE L 100V B EER 4Smin, E O
BEMMBE R ERE, I MK (5%BSA HRT
TBS) T 37CHRFHE M, M ALLH A mHER(L:
1000) B9 /N AL FLAG Hifk, T 37CIRE 2h, BT
12000 FEM HRP 23 MR 166 T 37CHEF
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1h, ¥t & — 5, A Western blotting BEXFNER
fa,

1.2.6 PKCOME¥TEHRN . i T PKCS R —FE
HEB BT TUEEDERA, MAED 3
(Histone 3) 8k /2 PKCS M EW 2 —, 4 PKCS i
Histone 3 B§ MR 4L 5 , FI A P30 I8 445 B 0 TR PR B AR
{b.J5 19 Histone 3, H e mara [y-"Pl, BT AT A
B IR BT B #iE )5 8 PKC BB 0.3
pg 7E 30 pL K BL4E & H (50 mmol/L Tris-HCI, pH
7.5, 1 mmol/L DTT, 4 mmol/L MgCl,, 37 pmol/L [7-
YPIATP (1 pCifassay), 100 pg/mL B% 5 M 22 A B
(PS), 50 ng/ml. — Bt % H M (DOG), 300 pg/mL
Histone 3) F 30C KiEHMEF —EWE G, £ 1%
H, PO % 1k RE o 38 3 AR 28 4% BB G BT
P30 SE4E |, 42 1% H,PO, ¥k 3 WK, BT, M ARSRE
BHE, B 96 LR IN I E AU B B PKCS
% 1 B0 o A ok A8 S S i) 4 ) 9 O RE R
Ve K % it 2%

1.2.7 LA Staurosporine 124 PKCS i %% 5 ¥4 19 il 57
%t PKCS 3% 14 B9 & W : Staurosporine R—MEARNR
f9 PKCS ROIMEI A A4 B E BT M s,
BT HE 2 b &% 4 0 B 3 60 390 SR A 1 HL X PRCS RO 11
R, HifL)5 8 PKCS B H 0.3 pg 7E 30 pl KA
{k % & (50 mmol/L Tris-HCl, pH 7.5, 1 mmol/L DTT,
4 mmol/L MgCl,, 37 pmol/L [¥-* P]ATP (1 pCi/
assay), 100 pg/mL B% AE Bk 22 28 (PS), 50 ng/mL —
MK H 9 (DOG) , 300 pg/ml Histone 3) , [A] 8 55 i 2
Z AN 10 pmol/L # Staurosporine , B H W HIZR -

2 #X

2.1 PKCSEBpMEEMRI{KEHARE

RIEIRE ® F 51k i+ 519, i RT-PCR §7 38
W—Z& K% 2kb (9 DNA HEE, A 1, ZHBRER
52 R A # A FLAG 358 1 peDNA3.0 #
1,840 IM109, BRE 3 SR S RE B VR L AR OB, &
B DB IE (B 1), 3% FB T A FWF, 5 CEkiE
— ¥
2.2 PKCS Rk &k

# 5 x 101 Fa E ¥ Y+ FLAG-tagged pcDNA3.0-
PKCS 9 COSI AW 3k, AR, B L35, & 41
FLAG Z fi i g 60 R B, Al FLAG ZRKBEIR )G, %
SDS-PAGE B KW LIBE B4 TR K% % 80 kD i
FW(E2), X 5WM—B,

B 1 LA RT-PCR 177 ¥ i & PKCS M
Bl .3 B 0 L 2 ik AR iR i MR
Fig.1 Cloning of PKC8 and construction of
FLAG-tagged pcDNA3.0-PKCS
1,2:RT-PCR product; 3,4:DNA marker; 5,6:recombinant plasmid
cortaining PKCS gene; 7 standard DNA marker range.

B2 #4k758 B PKCd SDS-PAGE £ &
Fig.2 The identification of purified PKCS by SDS-PAGE
1:standard protein marker 2: purified PKCS protein.

2.3 FLAG-tagged PKCS #J Western E) i & 4 il

Sy B FE ¥ 4 FLAG-tagged pcDNA3.0-PKC3S
COS1 40 i F 55 B¢ 45 % B AKX FLAG-1agged pcDNA3.0
B9 COSt 4 A, BUBE IS b i, Al /D RET FLAG $ik
Western £ 8 (B 3), W W5 § & FLAG-tagged
pcDNA3.0-PKCS ) COS1 48 il @k B b ¥ F 80 kD 4
HEY., BB A M FLAGagged PKC3, H
Western EP 35 8 1 /5 7 48 %)) 80 kD &b & .
2.4 PKCAMIMZFEERAH

FIF P30 28 46 W] LA Ky 5 00 W% B B MR AL S IR
¥, % PKC3 UK Y Histone 3 B¥EE AL, 1 T P30 JE4E
¥ 5 B T B B 4L /5 89 Histone 3, fER BB IL K
YIS , 16 P WA R R A B, B R X PKCS
TGS . fEINBOE R B AE B L E B (PS) .
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“EHEHM(DOG) G PKCO MEHTHE 3K A
BA M CaCLY PKCO ISR AEREH(EH4), X5
R ED B —,

1 2 3
kD
= —97
-
- —13

B3 Western BB RIE PKCS R ERMSLL
Fig.3 Western blotting analyses of the expression
and purification of PKC8
1: the supematant of COS1 cells transfected with FLAG-tagged
pcDNA3.0; 2: the supematant of COSl1 cells transfected with FLAG-
tagged pcDNA3_0-PKC3;3: purified PKCS protein.

25000

z
= 20000
2E 15000
28 10000
= 500
o,
= 0 n 3
withP$ .DOG without PS .DOG. withPS .DOG.
withoutCaCl, CaCl, CaCl,

4 PKCS W BE£ ¥ R4} #r
Fig.4 The properties of PKC3 enzymology

2.5 PKCS Bai& 1% 3 B 7% B 4k i B 2% %0 B @) 4k %
i £%

#4E PKCS 7R 3 #Y 7 B R A8 B G 1A)
R 2 F) Vi FEE 40 R B [ ARt 2. i — P WS HL G
FEE. B FEAA, %R R A R R K R

IB] K B

100 150 200 250

“"P incorporation
(X 10 cpm)
wo 388

n

0 50

PKCdelta/(nmol/L )
z o1
2ot 235885 - 26218
x 20| £ 206465 23188
=
=] -
g P[4 1610
8 10f
]
£ s
'(G_
b 0 L 1 ]
0 50 100 150

+/min

Bl 5 PKCS NS ¥k i 3 5 o BE 40080 i 2 ot ) fBe 48

Fig.5 Concentration and time dependence curve of PKC3 activity

2.6 Ll Staurosporine {£ 4 PRE M $I 7L B E R
s ‘
Staurosporine f& — Ft 3 4 ¥¢ 57t 49 PKCS A i )

A, RAA BERTIREE, TN ST
HEMHFARERHEY PKCS MBI HE. TREXR
B, Staurosporine 1F 27 BBk 310 5 78 A K oK B9 40
PKCS #01% P , 3% #87% RATT L PKC3 40 F 8 A 930
R R R AT, MRAKMENLESYE
R WHIB R, R BF Staurosporine F L 19 Th
M. BAT,ALEEE S0 28R 73 AT W R
W, MK AL EYRIRL, EWERBR
BASYURPHBRERTAE —EOMHHR (K
&)

10umol/L
Staurosporine

without
Staurosporine

¥3p incorporation (x 10*cpm)
—— g
Lh DO
e

6 PKC3 RHF 5 HE 10 &1 79 X4 PKCS 35 ¥ H9 R
Fig.6 The influence of the PKC3 specific inhibitor
upon PKCS activity

3 it

PKCS W 8IS S MERIMERC """
EMMES BAEYXR, BRI XERFNEE
8]y M EAESREAMEN,RE TR AIE
PR Y. T PKCO MIhBEAE K B84
AP ERRITCAN , T kL DI RE AT B R0 A a] A o
H M PKCS B 45 5 5 0 0 908 e B 6 3 F Rk 4
fid, W XF T OE W 40 M R AR AL, 1 PKCS fE A
ST AR, B LU RS S A YIS R
HHEAER FREEAKFHEHER, EEE
ATHEYSREZRIMERILE . XX FFRE
AL 25 F A 8, LU R BEAGAIRZS 81 F B L
HEATAFENLRKE., MAWMRERARE
-t 0 410 ) ) 0 R AR A B PKCS I Th
BRIEEFNTENTFER, :

FA1E T RT-PCR W 7 3k, WEE T PKCS IWEEL
B 40 R AR, IR T AT AR E KA PKCS )
COS1 4 bk, R TH AR M EH PKC, @A
PKC3 9 NSmiRin T — B & X FLAG ZIKBIF 5], &
BT FLAGRAZERD,  MAXBRRFIATEL %
B AT L4l 4k BB 8 Al % 9 PKCS, i F FLAG 2 —4>
MEC AMMIEERAREE., BT FLAG £ iKiE
ABTFRMOFA/NEI FLAG $iik , il if Western Ef
AR EXINED, BT Western GBS R, AE
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s AR COSI I P M MR, RE%
A EE PKCS KM oSl #8 M A B it 4
FEI/MY RN &L IFR, diL 5 B E O Western
WA X A, MR AT PKCS B Ef R
Fiofifk . TG i A 2 A B A AT, LR BOE X
EHERBOE, MIBHE A RE T G XS ]
F PKCS L Th &k aifk, 3 M —F E & #
FLAG %5 R 17 404k 350 — S e R IE B £ -
RS, & {1H A Staurosporine 1E X FHEE 254 %X
BEAMTFE LR R B, Slaursporine
TR AKMH PKCS IETE, KRR ATEL PKCs R 5%
FE SR S W R BT AT, IR H A
ML & A LA R BOR B Al B8 F Staurosporine
EWBTHA . EUBRFEIHAEEYETL
SR ERT R, T IR ERE S E IR
MASFR R S EEN LS. BT, ALE=E
CRAMAZEMEARTHYRE, SNSRI LE
taYRPAEBER T EA - ERMHRER.
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