AT ISR 12 (T : 10~ 16, 1996

Chinese Jowrnal of Biotechnology

TR N BT R S
ERTEFABRITRS

Be%® KK #HHM Fhr" IEF

(FE# S LR RS RA i, 200031)

# B MBS NMT &EEK%H‘%!‘F FRHTEEENBIE. TIAETERN T8
PLSA HEERBEMEEAYEA T LR pKZMT, B 5 335 T8 pCZmCal 5
RN E BL2L(DE3)F, #FFT BB FR A BRI Tt o, B P pCimCel W E D
NE AMP REH BELMEE R T E «(PKAmMC, ). SDS-PAGE B Western blot 437 % BH,
WG REE RS, PRA-mC, BB T REMNERE, £1E 3CRARES RE, 2357
IR T SRS P B 36 &, T BE A NMT 2 B8 8 Bl F s 4 0 i my P HE Ik TRk,
P Hlmyristic acid iR idNE LM H E BREMNERE T, &ﬁ%ﬁﬁ*ﬁﬁm B4 PEA-mC, #
HREBL .

XA BAE NRZEBNL, PKA-mC,, BBFRG, LR RE

1982 4%, K EAHF R AR EE AR S F 3 AT A TSI, UL, B DNA B

AR B RNAR, MRH S M SN P R K B B B R T BeRis. (85, RIRHT
W E AR RN T SR, AR B R IEW AR R A, EEREY
HHEEE N T ENTARES BAREY LR DED, SHRGTFERERS
R, R EE LREAMRGEREE Y . A REERBAE P RE% A
HB R N BB IEMW RS, 1R X A E B st ,
RATEMBFIH PCR A STHE T BB ok NMT(YSCNMT) #9 S BEE , JFERH
FEPLlTEREEERY, R TERE LREM L, B LHRT YSCNMT &K
ERBITE S RZER, HATRERRT URR R AN TR R %,

1 AEHRF =

1.1 #¥

1.1.1 BEFRE . KBTE RR1.MC1061,AR68.BL21.TG1. NM522 #1 BL21({DE3},
Bt pKK233-2 $il pACYC177 AL R TF. KB E BL21(DE3)F', F# pDHPS3

M pMFT7-5 A4 EREME,
1.1.2 E tbZEla R HA. Pseuddmonasacyl CoA synthetase [ B Sigma. [ & E8. T4

* RBERE A, -
EIF 19955 9 H 11 BigHl.
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DNA Eﬁﬁ‘filenbw B# . Mung Bean Nuclease 8 GIBCO/BRL B, Boehringer Mannheim #
e Agarose 1 LMP Agérose A1 GIBCO/BRL Tl 7= fho LiCoA. Acrylamide. Bisacry-
lamide, X-gal. [PTG # Sigma 2 7 7 fo Amplify™. Hyperfilm MP, [ o P] dATP
(3000Ci/ mmol) L9, 10( n)-"H] myristic acid (54Ci/mmol) ¥4 B Amersham 2 7], %1
PKA-mC, Hilil i A4 R4,

1.2 Hk '

1.2.1 DNAEHRE.MVHE . BEYI RN, Bk EE DNA B . EEE N HEHL
SR SO [ 3 10 BT . :

1.2.2 BAFSW: & E KMk E U E R B Bradford #7731, SDS-PAGE 447 #it 18
Laemmli 7787587, BEMEE X 15%, F DEr R TS 6, M ia F i ikt T BE R G
HEW, MEREFPHREE, RA KR EE T HBUEBE PYDF L, 3517 West-
erfi blot 447,

1.2.3 YSCNMT #EmEE. W& 1 RxHk2].

1.2.4 FEZ YSCNMT I EH PKA-mC, A BEWH S .2 0 cHk2].

1.2.5 YSCNMT ZNM PKA-mC, EREXBITE PHIERE, RRRFELWITE,
¥-& 5% YSONMT G555 B335 BB A & 558 PKA-mC, % A% [ i 223K FoBi L8
ALHA I H BL2L(DE3)F', BEF B B % T LB ApKaTc( & Ap, 50pg/ml; Kn, 25ug/ml;
Te, 10pg/mI BB, 37C HIRI . 2.5% EF EARTHE FHELH LB-ApKnTc 5
WL 3TCTHEFR2~3h T Agp ¥ 0.3~0.5, /510 IPTG BB E 1mmol/L, 37C E S FA
3hEk 23T HFFEIL 11h, TKIEH AE I, BUFE Ao, B.OICEHIE, Hl & SDS-PAGE 4
Hree i s BOR WCSR IF B9 3238 B 46 = 3 T 38 24 AR B 1 48 28 v W (mimol/ L, Trris+ HCI 30,
EDTA 1.KCl 503 B3 28 5, pH7.2), BATHBEE, 13 800/ min &0 40min(4T ), K4
FEBADE, # & SDS-PAGE HTRE fh.

1.2.6 YSCNMT &SNEHHAT: SRIER(2], REEKRE S 20pl. REFEHE, %k
FRA 2 x BRI, #E4T SDS-PAGE, 5 HITH ST B 8 %44,

1.2.7 YSCNMT {RPE F150H7: 2. 5% Bmh LR W R 42 Fid B T Sml HEEEY LB-

ApKnTe B3R %, 37°C Y 3.5h & Agee ¥ 0.6 ~0.8, 558 IPTG ELIEE 1mmol/L
M 250pCi[ *H ] myristic acid, IR SIEH 2.5ml IEHRR F 37CIESFE 0.5h, BABFERT
BCHEFFE 11h, KIBAH B, BUREM Ag, B DI B, B4 SDSPAGE 447
W3 BRI R I M TR B R R T 08 24 A B B 4R R W (mumol/ L, Tris+ HCL 30.EDTA
1.KCI S0 B4R . BF 5, pH7 . 2), SRR (B B 3rmin, H 37C 1 min, EE 10 K)PHE,
13 800z/min B> 40min(4C ), W& LIEB ML, 4 91 % 4 Bk 5 3 #47 SDS-PAGE
A, BRI RS 8 BT,

1.2.8 Bt B S RSAT - H 0 SDS-PAGE 4 B /5, H5 Hi ik B 76 1 RE WL (25 % ST B, 10 %
PKEEER) *F B E 30min, lmol/L ¥ (pH9. 5) % 10min, FIEHETE Amplify ™ 30min, 2k
R, BJ5F-70C 5 Hyperfilm MP BOE H 86 2~4d.

2 # B
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2.1 YSCNMT BEEHEXBHFEPIIRE

EcoRl
Mool

NMT

o

NMT T° pKK233-NMT

Hindiit Hindglll

B 1 FAEBHFEHTH YSCNMT BRER G RERE

Fig.1 Expression plasmids for YSCNMT gene under the control of different promoters

F1 HREADFRET YSONMT BEEAGITES (34
Tablel The expression-of YSCNMT gene under the control

of different promoters in E. coli strains

® % B OR

Ed ' bt , ~agY =4
- g | : %5 &
¥ . ik ' BER  pymgprmms
RR1{pDHNMT) = Amp" 2% FEEN;30°C, 2042, 30 2 i
BL21(pDHNMT} Amp® 2% 30T, 2h; 42T, 3h 4 Sk
MC106{pDHNMT) Amp 2% :30C, 2h;42C, 3k 3 AmE
AR68(pDHNMT)  Amp’ S% ;30T , 2h;38T, 3h 8 B
TG1 . 2% EF: 37T, 2h; _ .
(PKK233-NMT) 0.Smmel/L IPTG, 37T, 2h 1 BEENTREES
NM3522 2% ;37T 2h; ' '
T - ) + » J
* (pKK233-NMT) Amgp 0. 5mmol/L IPTG, 37T, 3h 1 REEN TR EER
BL21{DE3) . e ] a2 . 3 J
(pKK233.NMT) Amp 2%F;37C 30 2 L T MM TR
. BL21(DE3) Asg? 2% ;37T 2k 39 WA TENES

(pMFT7-3;NMT) 0.5mmol/L. IPTG, 37C, 3h
R AR A EH YSCNMT FEER SoimET PL.T7. Trc promoter £ AT E

S2ik YSCNMT 45584 B 89 334 % pDHNMT ., pMFT7-5-NMT. pKK233-NMT (& 1),
FA B AR, TR REAWR. X 1HREERW, YSONMT EETE Lk 3 F#f
promoter Z#| T, EARR BT BB K P HEFRRE, EP, PL promoter %) T #9
BEES XK, Y EEUEEEE XTI, RERH 2% ~8%; T T7 promoter M Tre
promdeer I TR IPTG B FRE, W& RETWRERIL 39%, T SCERE
1%, BEAMSTWARABEEN; EEREFYRAE BB % ~2%), (HAHEE b
R LB T R R E NMT BHiE .
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B2 EEFEREFR pKNMT # pCZmCal
Fig2 Compatible expression plasmids

PKNMT and pCZmCal
2.2 WRBFARGNHLER

RIELARER, I A TR &&ﬁﬁhﬁ%fﬂ?&ﬁmﬁéﬂﬁ ¥ YSCNMT
FIZEF A Trc promoter B, AT EHFH plsA T FRMB R (Kn) P £ H MM ZA
‘ﬂii‘%ﬁj}jﬁﬁ pKNMT( 2); T PKA-mC, s f&EE N4 BT T7promoter & F, g3
BFR pCZmCel, FEEEBE(Ap) P EE (H 2). RUB B ERLIE, MK H AR
LR LIE KB HF B BL21(DE3)F, 75 Ap/Kn SRR & & F, 5 E T8 2 M 1L+ BL21

(DE3)F'(pKNMT/ pCZmCal) .
kg M 0 1 2 3 4

94
87
- 43  <&—NMT
a0 - «Coa—>»
17.5

- E 3 EHRRE YSCNMT R PKA-mC, #98& B 45077 B i
Fig.3 Analysis of the coexpressed YSCNMT and PKA-mC, in E. coli BL.21(DE3)F’
harborring the plasmids pKNMT and pCZmCel
Assay by 15% SDS-PAGE with each aliquote equivalent to 0. 1 Agg of cell cutture {a) and Western blot with a rabbit
anti-PKA-mC, antiserura (b): M, Protein molecular weight standards; 0, E. coli strain BLZ1(DE3)F'; 1, E.
coli strain BL21(DE3) (pMFT7-5-NMT); 2, E. coli strain BL21 {DE3)F (pKNMT):3, E. coli strain BL21
(DE3)F {(pKNMT/pCZmCal ) ;4, E . coli strain BL21(DE3)F( pCZmCel ).
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2.3 PKA-mC, N i 5 3B L&A

i 2 3 4 5
kDa FaR®ib N R R E BL2I
{DE3) ¥ (pKNMT/pCZmCal ),

67 % PTG %8 K HE, & S
43 . W 4-My7- Co PAGE(H 3a)# Western blot(
30 IS R B R PRAmC,
(#9 40kDa) TEXUF AL R G 15 2

TREWREIE; M YSCNMT

(#4 53kDa) ) Tk B R MK, R 1H

AR T % B — Fh pMFT7-5-

B4 NMT I&HRERS B B2 EE NMT AR MBS E ik,

Fig.4 NMT assay —z'n witro and vivo by AR F & 8 — R pKNMT B

1. én witro assay sample :::ZO::;::?};Y %ﬁ@%ﬁ%(@ 33}0 iﬂ:—‘i
2. in vitro assay control(sce “methods”) %{J FH [SH] ﬁ:{ IEBAJ H % E [3H]_
3. in vivn assay control (E. colé strein BL21(DE3}F Myristic acid) i&fﬁ‘ﬁi SRR

4. in vivo assay control (E. coli strain BL21(DE3)F {pKNMT) N « »
NMT I i §
5. in vive assay control ( E. cofi strain BL21{DE3)F’ Eﬁﬁj}ﬁﬁ(}b jf?ﬁ %1

(pKNMT/pCZmCal } M), HEREHAEEYNER

(F 4) Bor, RAMIEN & FHREEIEE S FROE —HE BRES, B4 TES
S A0 PKA-mC, —Bt, [FE:, M ARIERE T 5% S£5 0 5P 3T g7, 4
ERE S5, 22CTHEEN PKA-mC, B(FE 5, A) b 37C o fEAE, (BT 42 (18 5, 9)
AEAEHRELETRNG B BYAFENEDHDIRE. WU LERARBEL
AT B P s M TR 2 BE AR NMT ZERM R g B NMT 88361, REHERNEST
BB EIRN PKA-mC,N i S REBL1, E8 C BT 8l T MR E B E =47
KB AF B o B S — RSB IL 1B
3 01 #®

FEBTH 1k, BRI N 2B E S, B R E &S R0 R T, A
MESHSARHAREN, A ARSEEY BRRAIEES FREKET UEE
EFERREEAST. AMP RN EARBRRERANEANRE —, ERAR
HEERARHESRAS, MEVEREKARBESREFY, SHLTERE—
BRI N B E MBI B BB, X R AT ST A AT 22 00, N S B S B T 1 o
M PKA-mC, I REHD, RAITLA YSCNMT Ml PKA mC, H#H, X BT 0 2
THNEE R N BT EBL SRR, IR AT RE AR N R TR s £ T
REAWMBHENATERET &4 TAI SRR R ERBFEEABBEMN TR
BT T ER,
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/P o2A 13 IP 1A 0 M kD 14 1P i

(2]

2A 2P 5

04
67
43
30

17.%

# 5 EEXXBETETURE RSP RIEF YA B
Fig.5 WN-myristoylation of PKA-mC, in E. colt strain BL21{DE3}F ( pKNMT/pCZmCaul )

at different temperature
Analysis with 15% SDS-PAGE (a) and auteradiograpby (h); M, protein molecular weight
standards; 0, total extract of bacteria before induced with IPTG: 1A, total extract of bacteria after in-
duced with IPTG at 37T ; 1P, pelletes of expressed bacteria at 37°C ; 1S, lysate of expressed bacteria at
37T ; 2A, total extract of bacteria after induced with IPTG at 227 ; 2P, pelletes of expressed bacreria
at 22C ; 25, lysate of expressed bacteria at 22T .

UERAE, MRS BB A AR EFEROAELAER T (EHEEE O RAEESR
wIERFEMENTIRE AR EES 2 M EEERND, BEET2ARA T, &
LR URRL 2R G5, B B R P RO A4 B I R pKNMT il pCZmCel % A [F) B9
PEEE, FRF/HIE; T Tre promoter ] YSCNMT B33 A R xS Bm
#l, B P RE A R IR HTh BB R 18, A FF T7 promoter FEH A 4MNE B BB E & EK
HEREEHHBN. B4, ME3a ¥ 2.3.4 EREMETERERETSE Qs
F 8, YSCNMT fil PKA-mC, ZEM Bk %35 5 BL21(DE3)F (pKNMT/pCZmCol ) H i 3
W EHE B F T 10 B E B B AW BL21 (DE3)F (pKNMT) # BL21(DE3)F’
(pCZmCal Y P RIL B (B RE M), REFRE T S XS U HE TRANER 8F
?%‘IE[”]Q

T RNk R A PR B A PRKA-mC,, R R TTISE S 4 BE vk O S RHL 18
Wi([H 5a,1S,25%), T A H Q@GR it S BB LB (B 5.4, 1P, 2P), 2R X G
WK AR B2 U TRERSEARMEN BN, Rt —SHx
BHFIT. FHh, N B E BB R EMIAE S PRA-mC,, £ 15% §Y SDS-PAGE J¥
FHEEKGE B ITE 2R (B 3a 873 80 4), T4 10% BN RE P, WESHHid
IR AR RS /NS (RER R L), B N A SRR EE N H R RT A E B .

2 F X M
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Coexpression System for Protein N-myristoylation in Escherichia coli

Duan Zhijun Chen Changzheng Yang Xinying
Li boliang Wang Debao
( Shanghai Institute of Biochemistry, Academia Sinica, Shanghai 200031)

Abstract High—level expression of YSCNMT was achieved in E. coli. Then, two compatiBle ‘ex-
pression plasmids pKNMT and pCZmCal were constructed. The former includes the coding region
of YSCNMT gene, the plSA origin of replication and a kanamycin-resistance gene, while the latter
contains the coding region of PKA-mC, gene. Both of the plasmids were used to cotransform E . coli
strain BL21{DE3)F and a riouble transformat was then obtained. Analyzed by SDS-PAGE and
Western Blot, it was observed that PKA-mC, was highly coexpressed with the dual plasmid system
and its soluble form was sapparently increased when the coexpression was induced at 23°C ; while the
inducible expression of YSCNMT was controlled to a low level in oreder to form soluble functional
product. The results of autoradiography after labeling with [*H]myrtistic acid in vivo suggested that

the recomhbinant PKA-mC, was myristoylated within the dual plasmid system.

Key words: Protein N-myristoylation, PKA-mC,, coexpression, dual plasmid system
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