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AT 2% H.

1.2.3 A\ CK2B RILWMF L R =k 97 1 3L
6L K5 7F W 29 10.4 ¢ 40 1% 0 136 ml 2% ph il A
(20 mmol/L TrisHCl, pH 7.5, 1 mmol/L EDTA,
0.5 mmol/L EGTA, 7 mmol/L. B3 3t & W%,
0.05 mol/L NaCl, 0.5 mg/L #:4W Ik, 0.7 mg/L
AR A) T UK O A BRE, N DNase I T
4°C/Kf# DNA 60 min. LL 30 000 g, 4°C & L»
10 min, 3 L35 (S 1), ¥iiE (P-1) HHF
100 mmol/ L NaCl [J2Z i A i& i, T 4 CHiH:Hl
PRI, BL 30 000g, 4 CELy 10 min, FFULIE (P-
), A LR (S I, & 20mg AH) HHTF
RIZ T4 B AL R

1.2.4 A CK28 WAL A M alifh: BT #E8 7
4°CHEAT. H45 0.1 mol/ L NaCl [F)42 ph il A F fliy
P11 BEMRET4EEHM (1 emx9 em, 7 ml), FAEEH
% 1 mol/ L NaCl 922 /¥ A 100 ml #E47ZE MR VE
JBE, $eAEEE S ml BEAT WO, Wi SDS- K A 4 Ik
BRI A IR — | A IR A (3L 3
W), BTG ERANEE, 23S AFT- 20 CHH.

1.2.5  SDS- 28 [N M Bt Jiée e i vk : 4% Laemmli Jy
i, 4% 0.75 mm LI 12% 185 2 AT, L
WAl B Y LK BB IS T % 5 M8 0 R-250 %
o, Je o otk = I v vk IR AR e ik g A,
A .

1.2.6 2R ATE BRI SDS- 58 75 46 1 M v o v ok 2
FUE 4 88 A FE B 4% Bradford 251 (1) 4y
2, LM A B A O BR . RIA 1 CK28 A Y
TR0 1 11 L 51 D) D 8805 41 30 041 3 el Dk e I
3.

1.2.7 RASTEGESE: SDS 5 74 4 B 1 ki i
WG, B B A TR R R4 (NC)
1, #eSciik [7] R ABC (AP) IR # £ ik
W IEAT 44, B NC BT BSA %M I, R
Ja M 5 /N BT CK28 WEAE McAb (—H1) . 2E
WHEEBLEHUNRPUA (ZhU) MyTEY RS
BT R (AP) {EF, FRUNIK#) NBT 5 BCIP
B, .

1.2.8 WA CK2 MW E: &30k [ 9,
10] FERATIE N iR N AR, 35 1, RN
G W P % 50 mmol/L TrisHCL, pH 7.2,
150 mmol/ L. KCI, 10 mmol/L. MgCl,, 50 Hmol/L
ATP 5 GTP, [ v*P] ATP ¢ GTP 1.85 x 10* Bq
(L3 1.85% 10" B/ mol) . Z:BFRRILAR 12 g/ L.,
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JHEn # 4 R B s Y, 30°C O 10 min Jg HX
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GTP [ (12.5.25. 50 . 100 Bmol/L), % —
WRIE Y B S R BE R E () ATP 5} GTP it A4S i
CK2a 5% CK2 4= (1925 (0 A AR JE il = A
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FAFFIE CK2 i YE, M—WEN e E 5 A
PR (1) ZE (B R0 iR BT K S N TE S, ARSI T 5T
=R, K HanesWoolf 1F vk (B [S] *F
[S] / VAEE), JFR#E HZLI T y= b + a,
Kuw= alb, Vuu= 1/b, f3H 550 CKa WAL L 4l
PR OL T BN ATP [ K (55 Vo FIA GTP
1 Ko {5 Ve

2 &5 R
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30% A, B LLTORLAE K AT 1 A B TR S
RIS, 1 IR SR T AT IR S A K O R DT
WO(P-1) 5 W (S 1) B P- T R0
FI L (S 1) CK2B [ s .

E 1 pTCKBi¥{kE P EHAEANE CK28 TEAFZIE
I: pTCKB AL #E4Y; 2. pTCKB #{LF LM S
1; 3: pTCKB # ALl P- 1. 4: pTCKB ¥ 1L
MW S 1 50 207 bREE (R
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20 mg (1S £ P11 AR LMD, 28 SDS 2§
Wﬁ@iﬂmﬁ&i-uﬂ&m;}ﬁﬁlﬁz%m% ¥, BIFRA
26 ku HE A 34, LA HZ 6.8 mg M4ifbiE
1.
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Al A7 P 1) SDS- 5 A 440 i Jig 358 J v Dk 1 R
gR (B 3): RIEFEWE RS T E A
26 kulfJ— 4 A (JKIE 2), &5 T i 5 KRR
CK2 4xfifyrp B WP L2 5 dpk 4 Bk W alifh
M= FE A g 3 — YE g A, U0 43 12 Al Ak 2
.
2.4 SHRIEFYR RE KA

HAFENEER (K 3) W AP
/NPT CK28 ) McAb $5 5 PE R B, 76 NC i
R4S F R R 26 ka AN (IKIE 3),
Wi lE] B e BN 55 — NC 5/ /Pt CK2a 1)
McAb (Boehringer Mannheim 237 7 fi) 5N ) G
HAREEN (SRAIIH), HHEEH~YA
E/NEPTN CK2a [ MceAb K A28 A g e v, M

[TRNEL! QIE‘HZ.?IVJ N CK28 E 3L,
ku 2 3

97 .4 —
66.2 —

43.0 —

31.0 —

17.5 —

B3 by ELTERQ ) SDS 32 7R % B AR 5 AL B vk An
BERRINELER
I ST RiabbRnER (5 20 SDS B TG Ik ke i e L 9k 1)
[ S P AR D HEIBIS A
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2.5 “ARREFYRH AR

2.5.1 CK2B WAEAEM B CK2 4R 45 . [
SEALI TN CK2a W AE (55 (28 pmol),
FEAEAE AN () P ZR 264 1) 4N CK 28 W JE TR 15 1
LR H O CK2 g tE. 45 (kD BoRinA
aifb i A CK28 WL CK2 M35 B B3, 7¢
a 5 B IEAFE AR RV A J5 3L CK2 35 % A& HL 0l CKa
WEIETE AR AT 4 £%, H AR CK28 [ f AN e 3
FCK2 ARpE PR E— D1 . A4 Rk CK28 WF
FEWEE CK2a WWIETGESR A T B EUEH, i H o A1
B P A5 I R VR Ay T R AT e TS P IR A Bl

F1 CK28 EEN CK2a T EAHEER

a by B FE CK2 i {1/ MRS CK 2a (1135 1
JiE IR L mU (x £5) | %

10 326.5+33.2 100

0.2 682.4%109.0 209"

1:0.6 1093.2+93.5 335"

1: 1.0 1282.9176.6 393"

1.4 1321.1£112.2 405"%
1.8 1 353.6+46. 4 415"

i "P< 0.0l (Yab= LOHLEHE): PP>0.05 (Hab= 11 1.0
L) .

2.5.2 Zlifkiy il CK2a WAL CK2 2/ 3) )
T M4 Hanes Woolf 15 B34 H 9 A 19 H
2%, fHI A CK2 WIEXF ATP AT GTP 1 K, {H
Vo, B CK2 28§ 4F ATP F1GTP 1) K\, F1
Vo B R BEE TR 2. 45 RUEH: Bl CK2a BFE
WX ATP BN GTP [ K, {3471 55 6 7K 46
fb CK2B W7 B H4 B 1 CK2 4. 15 0 A\ 45 B /R
CK2B WJE 5 CK2 3G PESE = % 3.1 £% (L ATP AE
WERR AL A) A1 2.3 6% (UL GTP ERIR L) . 451
i R g CK2a 38 & CK2 4 #5 BE T A1
ATP AR GTP 15 4 B R L4k, (H 4l (bR
A ATP ISR AT K TXF GTP SRR ).

F2 bRy CK2a TESHMHE CK2 2850031 hF 9

s XPATP 1 AP ATP I XM GTPH A GTPH
Ko/tmol 7' Viy/mU K /Mmool 17" Vo mU
CK2a 1.7 510.6 31.4 3199.3
CK2a+
2
CK2B 5.6 1555. 4 43. 4 7472.2
3 it it

pT7-7 & —Fl T7 RNA REEH/ 3 21 1 5 #%
Rk FR G H su e b by — siA% Bk 45 5 fir
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A (rbs) FUE AR AL 1O A0 ] % AR 2 S
Ry 3 2 H I DNA A4 X 541, M A %
KGR ERE RAR R (. pT7-7 BEHERE Ry B Z 5 rbs
HBER [ ik Bk, CK2 & BLRL AN I A7 76 (1 iy, T
ZRE CK2 A—2e b8 (R KRIA A T pT 7
7 BAA. K HETIS AT F P08 RGN D) R IA T4l
RN CK2 (13kE, FrLlid$d T iRk R4,

pT CKB & {E# il RT-PCR 45 pT7-7 5 b M
i, HIEIE DNA WP 045 2 5 CK28 4415
B4 — By 41 R pT CKB %4k 3K 1# bk
BL21 (DE3), ZMWMEH IPTG 31 TTRNA
HEELN, HIH PTG W% SRIES . s R
FWIFILMN CK28 SR S WA SR AW 30%, HZ
AAREEA, FXKELM LR (ST) BRTH
AJVETE CK28 B Ak, 38 5 R R R A 22 41 14 n ¥
HA. 5 CK2a AL, CK28 1F i 7 W
JE, BATREATEYE, ASGEMWGE R, FLalifb i D R
S B A K — B Jokobi %' 1 Bodenbach
2GSV Gl Al J5 K% 26 K (TN CK 28 48 18 2 M7 4 1
NS 1 FEEEOSRM S I. Jokobi 25N
DE-52 P11 = Mono Q HR5/5 ({£ FPLC 41+ F)
=R, AR AT A oI H Ry AT
F—25 )2 #1: Bodenbach "l 13] L P11 = Mono Q
HR5/5 ({& HPLC 4 F) Wil 2, @il &b
SDS- 2 A s B et ke i VK A5 OF A7 CK 2B ¥4, i W)
MORT ¥ 2R A TR UORE 28 11) ESFEAT ali e 7 2 B 1
J2HT, G5 GRS B S AF AT AN 0 il B2
A ERAMNZR, EEHP- 1T M A T 4 Chi
PRI R, BRI L iEE A Aith AR, T
HAE CK2B X P11 [ 25 F1 ) 48 CK2a 34 98 45 ok,
TEF K P11 — 2D 2 Mkl ik SDS- 58 T4 4 T i ¢
ALK I, I 3 MRS — %% 26 ku (1
A, T 6L 4102 g ME A5 20 mg 19 S
I, {HIELE PLL AT 2 Pk e i 8 g 20 145 11 CK28
WHMEA, Hafs 6.8 mg 2%, %0 34%.
SDS- 2 PR s 1k Jhe i e WL vk 8 /s 2l A I SR 1 LT 4
Vy—PEm A, U0 A S50 1 J2 0T 4 8 2 k2 ik 1)
[, SDS- 20 TR 47 Bk Fec sk e R 9k 5 8 19 JA B0 3 2 6 2%
FAE A # RIB A= P15 & CK28 WL 4 7 5
(26 ku) R RV, BEEHE RN CK2B 3L,

H AR CK2 & —FPEERTAH] ATP w1 H]
GTP {EM R AL B F . CK2B WAk AE CK2 42
BEEACT 45 3P 36, & RTINS CK2a (14 Ak 35 k- 4
ARG P AL I CK 20 3% 5 AN [) B8 K CK28 R A5
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SEEGUEW] T CK2B WEAEX) CK2a MV AR A s 15 H,
SR JRAE R A1 TR B TR A5 B T R R A e RS 1 1 4
Wiy, LR B T 4life R 1) CK2B 2 AT ) e 1Y R
F. 4tk CK2a 5 CK2 4803 ) 24 b 2
Fh CK2a BFEIEX) ATP IS /5% GTP [ K, 814
ANTINAERE R alidk, CK 28 WL H I CK2 4. {2
N CK2B WAL Jaim PE4 31 3.1 6% (LA ATP fE
R OLAA) R 2.3 £% (LA GTP {ERERROLA), AR
B T CK2B WP 3L XF CK2a WAL MGG /EH. A sz
as Bk WoR T i/t CK2a it CK2 4 6 B
AR ATP AR GTP 16k BRIt ik, B4k
B8 W7ok ATP (PSR 2R T GTP, ASEi 45
5 Tuazon 25U L3R 10 & Fh K AR CK2 %f ATP Al
GTP ] K, {H3A—EL.

SN2, A S0 E ek K DR B B Rl b A K AT v
HhE S AR IE IR A I N CK2B R, A
(X ILSy 7 ikt 55 5 S AR AF, hr B4k ik 3 — 1k
CK28 8 A B A% CK2a 1EH, LR CK2 4
Wizl )2t A S AR AR K CK2 JEAR —3.
TR 3 B RIAHE, H— ka3 3821
afi CK28, X 14 g it — 0 40 5¢ 0 CK28 I
JEA CK2 4= (R 1 9T LA B K RO i — R A4k &
Y, EEWE AR B 01 R O Rk — DA
CK2B MVAE 55 TOAH G 1) 2 11 o2 (8] (1) 45 46 5 T fig 1)
KR, BEE T RLAILAE.
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Abstract  Protein kinase CK2 is a heterotetramer
ser/thr protein kinase composed by two catalytic
subunits (a or d') and two regulatory subunits (B).
The recombinant plasmid containing human CK28
subunit ¢cDNA was transformed into E. coli BL2I
(DE3) and expressed induced by IPTG. Most of the
From 6 L

(about 10.4 g) bacteria, 20 mg soluble protein was

expressed CK2B proteins were insoluble.

extracted from the insoluble pellet and purified by a
single step P11 phosphocellulose chromatography. the
yield of purified CK2B subunit was 6.8 mg. SDS-
PAGE analysis of the purified protein showed only
one band with molecular mass of 26 ku. Western blot
analysis confirmed that the expressed product was
human CK2B subunit. Addtion of the CK2B subunit
to CK2a subunit led to maximum stimulation at a 1: 1
molar ratio of both subunits. These results demon-
strated strongly that the cloned, expressed and purr
fied recombinant protein was human CK2B subunit.
The large amount of purified recombinant CK28 pro-
tein lays solid basis for further study directly the
characteristics of the enzyme and the relationship of
structure and function between CK2B subunit and its
interacted proteins.

Key words

expression vector pT7-7,

human protein kinase CK2B subunit,
prokaryotic expression,

protein purification, enzyme kinetic analysis

TARZERERARE

WIkR B

(DR A dn B B, i 430072)

wHE 4

BIACTREE, WD T AR (F R3S

SR cDNA A, T DNA [RICRE— 20 v e

Tl AAAS T3] 288 750 40 fifr BEAS [i] A B R A A i
F5AEF ] Ready To-Go RT-PCR 2 M3 fil Ready To Go RAPD 43 HrBEUEAT mRNA 725§
B AR A I SN ) 7 R T AL Ak
FH A 5 3 N 77 I AN T B BB i T 1 2 S e 3k, G

gt 25 FIARIE DNA §5 3,

A 2 e AR S R I P A A mRNA e S Bon iR, M

RAIBL MR R
L R I 20 2

6 SRBIHLGI X 3. 4 F1 5 FES A ESEST mRNA 75 5 W20 br, A2 000 2 &4 hJE a3 14 s =i, &
VAT 1 P B 1) RN A EGEEAfIE 36 Fb 6 A~ 1 Bk 2 75 AS [R) B Bl 2 S ek JE A

KR ARG, K.
ERAES Q522

mRNA #2778, PCR

o R LS (207981440) RIERBUK S FIHRAE 42 V).
Tel: (027) 27664548, Frmail: bedmgou@ |m|)u.edu. hk

Y IR A
WO 3

1999-02-01, ] F11: 1999 08 04





