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XA PSS AR MBI E WA 2 (PSS ACaM2), TR, fF

FRIES Q46

¥53 2 (calmodulin, CaM) & —F Ca® 454
HE, LA SRR, Eh ca® {ilig
R A 4y, © 0 I R A e e A ey (D
PR EL A EA, CaMBPs) 45O A RERIE LW ¥
ERL. —J5il, Bk RE SR, HE T AE
ERZ CaM MRS, O T BRI L6 F B 4776 1 A )
2R SCRIAE R 2 HLH, 7 bR AN [R) M
B caM FHRILLGEAERANY. caM bR P R i
J, & EAT KRR CaM i P % & 52 W CaM BPs £
M ETR . CaMBPs BF 787 5 H 19 CaM #7id
WA Ny rERicd, WAEMZE . & KT
BEhR, WAL AL | BRE BRI, AR
RGBT PSS N AR L . KO T R bR R
PLARIC CaM B, R OEEERELALAL CaM JE, A fig
HEATARC. ARICIE N CaM LB iHPEE W% 5K
R CaM A7 — @ M 2R, XA R T
CaM BPs [F4G 0. Bfi 45 290 TR H R 19 H 85 5¢ 3%,
NS EILFR IR A e TR BN bRiC E4LE A
I KBk 32, 755 2% [ Ah SOk e 3 % Al
CaM U2 IRt b, AT TV¥S 2 IERB Y
ELFE AN FRIC LM 5T CaM MY 2 (ACaM2)
WAR AWML, FHEXLIE S ACaM 2 YTk 4T
T,

1 MRIAEE

1.1 ##8

L1.1 kiS5 W F: WM E. coli BL21 (DE3) .
ARG FF CaM WEH 2 (ACaM2) Kk ki, i 3E
Zielinski 5556 =5 S0,

1.1.2 A g e S A $EHGBCA Pierce 22 A 7™ i

3G [mfr EARICAILRIE AW A PE AT 5, 6
JK 25 F1J2 BT /v Jii ( Phenyl Sephorose CL-4B) 4
Pharmacia 23 ] 7= 8. SCAR )4 [ 5= 40 B 4.

1.2 fRiERIRGEISE

1.2.1 WA RAE SRS bRid & . PR
%110 ml M9 559800 (% 1% MBI, 100 mg/ L
WEH®|E), VCwWHR FLHE 20c,
6 000 / min, 250 10 min, . FiE. H 20 ml A5
FURIY MO B 7R pE v B AR — Ik, JF e 7R 0
FIAZ S Agod 0.6~ 0.8. ML 10 ml #3837 CH
HEE R 10 min J5, 05 A BE R A8 o FUOBE T
(IPTG) ZAWE R 1 mmol/L, k4% 5 9%
15 min, MAFPS [F4 Ehrid dILRIBAY 7.4
x 10"~ 11.1x 10" Bq, 37 CH#fZE I 4 h. T
4°C, 6000 r/min, #5015 min WEEE A, AEHEEE
IKPEVR A 2 X5, - 70 CUKAH 30 min J5, N
MR APREGE 1.5 ml, EWIRA), =i 1 h AHE
RFE 24 0%. 90 C/KHF 4 min, HUH A0 2 =6,
4°C, 17000 r/ min 250 1 h, WCHE i, i Ca™
PAUWSE S mmol/ L, HER LR AL

1.2.2 PShrid A R4k TR MK
SEAZAE (FERARRZ 1 ml) H 3~ 4 AR
) SB (50 mmol/L. Tris-HCL, 0.1 mmol/L CaCls,
pH 7.5) Py, #RJGEA EFE 2 8, # ik 5 min B

O IR BT H (G1999011702)  FE FAS H Y AR AL
ATEIhIH (30025024) .
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AT CaM HEEABLAR454. RJE 2 6 kR 1K
B SB Pt ¥k, 1 M 4 4 £ kK & B WB
(50 mmol/ L Tris-HCI, 0.1 mmol/ L. CaCl,, 0.5 mol/ L.
NaCl, pH 7.5) 9B ¥ 22 2% & A, #: )i/ EB
(50 mmol/ L Tris-HCI, 5 mmol/ L EGTA, pH 8.0) ¥t
Jit, Wtk 8 4, R ARZY 0.5 ml.
1.3 BRAENEERRIEE

RS RIS BLFES, A 5 ml (97K ¥
PERERH(4 ¢/ L 2,5 "R, 0.3 g/L 1,43
(5 A2 M) KT 70 3 I 2K/ 48 R, Al
] Packard 23 7] f¥] 2200CA A 5E cpm 8.
1.4 SDS BRAGEIZRIRBIXKENESEES

SDS- N HBERG BE R LUk (SDS-PAGE) KM
Laemmli HLIK 22 2248, 1E mini protein 1 7Y i K
{X (Bio-Rad 7)) EREAT, /0B RCHKE N 12%,
WP WoR R A RAN, B RIE Rl R G R,

AT R Z 10 £5 B 1 mol/ L /K4 1R Y
(pH 6.0) #2ifd 30 min J5, il TR, J& X J6H,
- 70 CHOE 3 d G, Wi . ER, 45RMER B
RYl k.
1.5 SmPXENCEESZE
1.5.1 i 22 A0 40 CaM BPs [ R S tk: fiftb
FRRE 100 605 U 0 R ¥ ( calcineurin, CaN) % 2 ul A3
TARRLT4E R (NC ) b, % A8 [ i 4y
WL H 740 . 74 . 7.4 . 0.74. 0.074 ng, WT ),
15 10% L2, 25% S N BEKE R E 10 min,
KW 2 Wk, RIGHA S mmol/L Ca®* TBS
(50 mmol/ L Tris HCI, 150 mmol/L NaCl, pH 7.5)
Ve WE R — R, 5% JRONE W Ry B M1 h,
10" mol/L ¥SACaM2 FIRHET 2 h, Ve, M
T, KXok, - 70CHE2d, B . ERE, 4
FHIBER R R G5k,
1.5.2 NC B =Rl 42 CaMBPs: 4000 77
A5 42U i 78 4y WE BE, 0 2 A% 1R B B U
(50 mmol/ L TrissHCL, 1 mmol/ L EDTA, 15 mmol/ L
AL 4 WE 0.5 mmol/L PMSF, pH 7.5), £
15 000 x g &0, HWUEWTHCAREAMN, 2RAamE
10% SDS PAGE, HEH (50V, 1h) &NC B, H
HerppukiE, a4 % 1 mmol/L Ca®* % 5 mmol/ L
EGTA AW (5% NG54 ) TBS) i 1 h,
10" " mol/ L. ®S- ACaM 2 % iHF7T 2 h, TBS Lk, W
T, WX h, - 70CHE2d fE, B, &,
25 R iR R G i3k

A Z I (1994 4F) ik, B ERRID

EMFESE MR ER
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ACaM2 . NC B sl - @i 2 s H
Frf¥) CaM BPs.

2 &5 R

2.1 RIRGEREENSS ACaM2 I &

o A A R b s I R I 280 nm WO AR
(Aoso) K& HEAMREE. hTPsCcaM BATH
WHE, i AR T AR BB AR/, 5 Bh R Aoy
TEGE VHRS U A 2g0 4775 R AE. D B FRATTAR 415 v i
TP HATBON X — 5, SR T B A
RS I 2 (1 ST 1) g k.

HIAEUCRRACH] 7.4 x 107~ 11. 1 x 107 Bq 158
Pl 2 LIRS, 33 1.5 ml bRl R BRSG
Wi, HUS BLIUAF epm fE7E 200 x 10%~ 300 x 10* [i].
HI 1 ml (R ACSR A2 BT FE S A A8 i 3%, —
W 8 AU, BFEY 0.5 ml. SAFHL S 11 cpm
fH, Iy thsk, Wkl 1 R, XA = gomsr
Fricaifb S5 el 2k, w7 3 S5,
Hoepm {0 50x 10°~ 120 x 10* A 47, AR Z
UARIC 25Ny, AN [R) o [ 2 T VAT 1) 1) 22 ) 43
MR, (H B AR R ISR 58 4 SR IB IS
O 5 S RESS A 2 33 525 S CaM (1956
BHNE.

cpm/10°

1 2 3 4 5 6 7 8

Fraction number
Fig. 1 Elution curves of **$ ACaM2 from Pheny} Sepharose
chromatography
4 —a, o—o, 0—0 indicated three separated purifications, which

have different product rate. Radioactivity of high peak, No. 3 collecting

tube was between 5= ”]S to 12x 105 per 5 KBl

2.2 PSACaM2 HY4EE | RE R Ca™t K4 IERY
K

Oy kU e I AR R Al L U
FOsit i vk, FATTEAT T SDS-PAGE Hi vk S i i
A5 (& 2a F12b).
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Fig. 2 SDS PAGE and autoradiograph analysis of fraction
from the chromatography
(a) 20 Ml of each fraction was separated by 12% SDS PAGE and stained
with silver. The fraction number is indicated below the figure ([~ 8).
Lane 9 represents the bacterial lysate after heat treatment and before
loading on the column, and lane 10 reprent protein after loading on the

column: (b) autoradiograph picture of (a).

B 2a P11« 0 —— o PR R N 44
Rk AE gL, ARl EREARRBI B 08 20 ul R
BoRBEEMEAREEAETH 2.3 447, WY
gk L — N UL R A Al AR v, IR AR 4 T
B SR E s FREAY (E3). HpE3
R, XSRS R B, RN E
RS b id 8 (G A R A1, B 2b hE 2a
PR R BSOS 1 S S 5 R, R WIS U Pk A
TR 2.3, 4%, mHAERS, TTBURTER
5, PR AR (bR R R TSR P

P 2a F1 2b 55 9 .« 10 VKIE 4> 51 A LA HT
HASURAWLZ2 R ERG IR, Wbk B
FRRA R, KPS bric il ZEA N
T AA b, A B R 2R PR A AL AR, 6
AGERENT A LT 56 8456 7 1 S RIS b C 145
VAZE, B RR IR A 1 R G 7 A

ik — L e a4 S bR R AT, 3RAT
He 55 il R 1 AR AR ACaM 2 B HL vk (P
3), LERKWLE S mmol/ L Ca* FERE, 4lifkity®S
PRic s A KT B R, T EGTA fF/ER), T
BRENE, X5 RFFIC ACaM 2 ) HL kAT h 281k 5¢
A3 Ak I FR IR A SR P S ACaM 2,
HLPK 45 s 15 1l S ACaM 2 B4 5 2 ug 11
ARid ACaM 2 AH™,  CHEST S0 E K29 1E 100~
200 mg/ L [, B 107 mol/ L A4y, SUHHA I 5
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Fig. 3 12% SDS PAGE of **S labelled and unlabelled ACaM2

! H ||l(}]ﬂ‘.‘u|ai' mass |||i|1'k(".]': 2_ 3: 2 I-‘g ulllal]l‘]l"l] cil.\1 “ill'l 5 ||||'|'ll||

Ca™ or 5 mmol EGTA; 4, 5: 0.75 kg unlabelled CaM with Smmol

Ca™ or 5mmol EGTA: 6., 7: 1511 %% CaM with 5 mmol/L Ca®* or
5 mmol/ . EGTA.

2.3 FSACAM2 5 CaM A E B LA s H RN

CaN J&—FPEE A1 CaMBP, &y T 1 s L L 4
WP S ACaM2 5 CaMBPs 1945 & 4 ¥k A 3L 3R 5 R
Bk, AR SCIEIL A (B 4) AESE 107 ° mol/ L
(] S ACaM2 7] 15 CaN &5 £5, JF W K 7.4 ng
(K5 CaN . M 2F 135 13 4K (1 ( BSA) 578 CaM # 45
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Fig. 4 Binding of **S$ ACaM2 to CaN by dot blot and detection of
CaMBPs with **S ACaM2 and biotinylated ACaM2
(a) CaN or BSA was dotted onto NC in 2 H] droplet containing 740 ng,
T4ng, 7.4 ng, 0.74 ng, 0.074 ng (1, 2, 3, 4, 5). After
incubated with 10”7 mol/ I S ACaM in 5 mmol/L, Ca®™ TBS buffer
for 2 h, the blot was autoradiography; (b) Total proteins ( 15 Bg) of
Arabidopsis calluse  were electrophoresed by 10% SDS PAGE,
electroblotted onto NC, incubated with ¥*$ ACaM2 in the presence of
Ca®™* (2) or EGTA (3) for 2 h then autoradiography, or incubated
with biotinylated CaM in the presence of Ca® (5), EGTA (6) and
the blots (5, 6,

protein molecular mass marker; 2: the electroblotted NC of total protein

7) were developed with avidlirr peroxidase. [:

was stained in Amido Black.
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ity (K da). XRUBMIPTHIKEMPSACaM2 5
CaN [1&5 4 HAT w2 Rk B etk

AT 20 S5 BT 4 (705 A CaM 2 5K I
VAL CaM BPs [1fie 1, ATl e8¢ 7Rl I+ &
I A E 1, 24 SDSPAGE . Wi & NC
B, PSACaM2 ZEA B A LA F S g, 4
PR 1072 mol/ L PSS ACaM 2 7] 45 45 9315
Wi 4l 1 2 4, MBI 4 e (B 4b), i
FATVIF) B A 2 bl R R AT R, R A
B B AT Z, MM EN B E
i (B 4b) . B FE R LA T 2R AL A 41 215
WERAAEANE T MR E, & KA 7
LUES. kAl W, S caM BEF R BUE R, K
W55 FAERD S T 20 Mr, 300 T BAT VRS I TR e R 4 41
U B RIS T R 45 S AR AT AR
3 it it

20 tH4! 80 4EALHIE ARED £ 3 T BN R 41 41
PR Al G T R AR k. B A TR
MIRED, A ZAE S R R B SR Al il ik
FI e, [l gt 5 7 R D RE B A 7S [
AR EA R A RBARD Y

H4 S bRic s KM ARG T AN EL
BB NS R 7k, R
BRI, SRR A, IR R R
B: WA Bh TR R4S ARt LIRS Y.
111 Ji5 T4 LA B G B R O U478 bR ic 45 1 2%
g, SRy vk B TS bR &L IR 0 R AL,
PrRaci R K45, 3R, LA TEHPS
PRICRCE I 200% Y, H AT E Fr B A LA 9256 E
HENL T AP EEAR, I T8 A5 B i R 3 SCRE B
ERETAE, M ifiE 2D & s ARSI A R 45 &
HA.

1115 FE pAy SR G A A 4R TR 2 S RRd T AR,
FRAT S50 %A 2 A A T 3R R T FR A A A
RIAEd, WERHEME . w¥ . PR
B S A 0 i b 5 1 2% 2 2 P b S 1
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IEMASCHT 5 P2, Pra X Sebrid 850 £ 217
FE— MRS AT, BARIC S IS A E A A B 1R
UFH IR FF R AR AR, b 585 R R4
FIf 45 a b, TPS-CaM B T R4 CaM 49 &
B R AT ARG, AR AF MR FE R AR CaM (1)
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IR ELR 2 h ol 9 MREBA 1 LA
MR, [HIE’S B ARK R, Hsh, S Ff E R
TrhoREER B YTk, FIEJIRSS, LYY, HI
FE WK 87 d, AT HREFRIC PRI A S S 4t
P2 se ik v e BGE . BT Bk R N AT T
JET S brid 2 3L MR IR O W 6 T RE b %%
358 ACaM 211 TAE.

R B Ah SR R IE AT I 2 PR L T %
Pode R g RSO R i s
ACaM2 Fic 5 ik, b (3 Al s AN AT LA PR 3
e R 1Y cpm {H, € | Bum g, 1 A
(7] B3 R HE 0 S- CaML IR A 2R | A% 90 2R 1 R
WS, BATA RIS —FpPOE A B bR )L
A5G B . BTl S ACaM 2 B AT
Ca™ HCHIC LI AT g A8 10 Mk % A v R 0% 12 5
PR RELSGHEE, RO I 3R E MM AM5
FREHELAERAMTIR D, X TEHERE
AR AT
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Preparation of Plant Recombinant **S Calmodulin in E. coli ~

CUI SirJuan™ , GUO Xiao-Qiang” , MAO Guo-Hong, ZHAO JunFeng,

. . . . sk
SUN Ying, BAI Juan, MA LirGeng, SUN DaYe
( Laboratory of Molecular and Cell Biology, Hebei Normal University, Shijiazhuang 050016, China)

Abstract P S-ACaM2 was producted by using 3§ labeled amino acid mixture in E. coli . SDS-PAGE and
autoradiograph indicated that highpurified,  high-specific radioactivity S ACaM2 was obtained.
Electrophoresis character of *>SACaM 2 is the same as that of unlabeled ACaM2 with Ca** or EGTA. Dot-blot
and NC overlay experiment showed that >$ACaM2 could be used to detect calmodulirbinding proteins as a

sensitive probe.
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