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W B FPCREREE nNOSH CaM 4 R HH (aNOS 2455 ~2988bp), HEXBHHE
HESTERRE. SSRETESEAEHBRAE 0% FWERES, 2 FEY
22kDs, CaM Overlay assay IEZLHE AR A CaM HESEH. AFMEEANEHAENRESH
R REXER CaM MILE& S, B, T8 ¢ HENHE aNOS SR ENHKMEEA,
W T REFREN S,

XA oNOS, EWEAHL4SK, BARLE, KEWH

FHSET Q559

Bt AR S —HAESRE(NOS)H R zhEE, RPiFrL R E£E®
FHEEERE LT . —ARIAh, NOS Tl 4k 3 Fr3k R, Bl % 5 B (INOS) | P 52 4 i B (eNOS)
A (aNOS) . 3 FRITHEES L, L9 S8 (L-Arg) FEY, £ FAD.FMN,NADPH #
BH4 S4B FRERTAR LIMERHI-—- S48 INO)Y, NOR 1 HEAEERY
FEST. KEEERYE NOFASBS SHERTETIHEXCL, NEH NOKTEER
HRHAREHN— T EER TSR, BT NOS HIPHIH T EFEBATEY, LS4 R
. #HEE NOS WIFREMFHME NOSHRHME XYM A RN —PNES, B
3 FNOS B RIS 7 A, FTRUR R nNOS MBS EAE S (CaM) B S A R H R C A 48ir
55 INOS #il eNOS §E B #BE, T CaM TT S5 Z R & & FMIEHMIE S B4 5
NOMEM R OLE, B3 NO SR B R FEBY, #4728, B phage dis-
play BT IE M CaM & & R A9 4e RYEEE & B, BN o 71538, B 9] 3548 nNOS B B i
WK, B, mARBESBAGEYENN CMASFREHR—EERY., A8
it PCR A H nNOS &6 RSB ER, HEXBHE BRI FRFEE, FifiE
THAFEORES CAMESHEA, Y aNOS RN Ry mEARETERAY
BEA.

FRFEBIER B HEFES (No. 39670856) M & FEE 2 B P 2 & 69 ¥ 8,
el H #9:1997-07-17, &5 HE§.1997-12-26,
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1 Mg T =
1.1 i

pCMV/nNOS Fikr, 1& nNOS £+ cDNA, pET/28a( + ) R WA H d EEHE
HIETEES PR, BL2I BtRBA LR ERA.
1.2 BfEAEREHRAN

& FHPE %1 B8, Tag DNA B85, T4 DNA ZHEE S5 5 B Boehringer 2 #] . Promaga
AT EEAY TF 4T, Lambda/Hind [T DNA 4> T-BAT#EIE A Pharmacia 23 &, CaM
W E Sigma 2+5). His. Tag-Sepharose I H Novegen 2y H], W H AR B G E AT
aR ]
1.3 F&
1.3.1 PCR U REFEEMEE IS IH#T. EHAE AN, 3% Novegen 24 B YT dh
W B 35T
1.3.2 CaM & ER. HEMEORRIET M SDS PAGE Bk, BB 2RI HE
J& F, Fi TBST(0. 14mol/L NaCl, 0.01mol/L Tris. Cl pH7.5,0.05% Tween-20) ¥R 3 K,
R 10min, IA S 1% BREEHT TBST R T BE 1 1h 5, MAEPRFICH CaM (&
YR 0.625nmol/ L) 20nmol/L CaCly, EiBIRT 1 ~2h, TBST {&¥ 3 K, 1A 1:10000
] Stretavidin HRP(1% BBEE/ TBST ¥ ) S 1h, i TBST 3 3 1K, &L ECL BI6iE B&.

2 % K

2.1 nNOS CaM && Kipi & Ry &
Al primerl: 5 -GGGATCCATATGTCCTTTGAGTACCAT-3 Ml primer2:
5 CGGAATTCTATCAGAACCTCAAGG-3" 51 4, A 12 3
pCMV/nNOS FUH 4 H8AR, $7 18 nNOS 703-881AA X H)
MIGER, PCRY KR 58 04C HAYE 3min, RIE
94°C A 30s, 55T 1B J 30s, 727C EE{H 30s, 3 30 18
W, S5 72C M Tmin, £ W5HBE — &K 0.55kb
B R B, L o, i 1.
2.2 EARERNOME 517/504 |
M F PCR 5185 P 2 Al % 1+ F Nde T # EcoR
1 i, #AT5EH Nde I /EcoR T BEATH 3 =4, BT
Fr B [ated A0 T @ BB B U1 pET/28a( + ) HURL, ¥ g
NEE GBI RE AL HAETER BUE g1 .Nos703-881AA BB E
BL21 5 £, kI H B BN EA TR, W 2 AN pET/  por 34 =4y 4 TR RE B R 3k 16
nNOS CaM, K g A 2. Fig.1 Electrophoresis of PCR prod-
2.3 EHEOMESRIE uet for nNOS 703-881 coding gene
WEARE S A BL21 HEBE TEE, H IPTG  1.pBR322/Hinl I DNA marker;
HRE, S EHL SDS-PAGE BIkT L —& 8 BATH 2 end 3. PCR products

bp i

1632 |
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ShFEH, HE RS EE N 15% ~20%, 2 7B 4% 22kDa, A 3, X TR EZ
EOAWS TR, RITARE CITRIENBS TR Y 22. 364kDa RIEE AR5 1), 5HibHE
(22.117kDa) F 4 —%,

2.4 EHFEAMAE

pET/28a( + ) FIAHEM B
oNOS <DNA FTF#(Nco I-Nde IYEE—E

/\ BESRHD 6 i 4541 B B (His) B 35
PCMV/ nNOS Wl i Bt (His. Tag). Bt R IFRE

Blosseript MEAEAEREEY 6 His iy

FiaEH. A His SEEFHE
E;E%I F4E, 3 (1A His, Tag-Shephorose
HETERESFZMNEN &

nNOS (2544-2988bp) 6mol/L Ff B9 2 £ 52 v & 4 7, M
i N BRI 40 ~ 320mmol/ L 7 BE ws 48 n i 26
MEMEH RESKEE. &
SDS-PAGE R, ¥k 7 17 3% A« 24 Bk

| —_ He FE 4 80 ~ 320mmol/L B 1] 15
] 4 B B 8 ), B £ 90 % B

v 7 E. B0E 4,

; 2.5 EAZEpSHEARANES

IUMEBAENRTREEY

CaM & BES, RITAAEER
AT T CaM Overlay Assay, & 5RFH
B, BEHAERS CaM AFHRFNE
HRES, A S, B+ A1 BIE N

2 pET/nNOSCaM E 41 F% M8

Fig.2 Construction scheme of pET/nNOSCaM R EEEH ﬁ FR (8§ (SMLCK)
X,

3 it #®

CaM 5 nNOS #4548 i 5 7 nNOS 1 715~ 745aa K1, nNOS #8815 M RT3 i
HE. Stull FEE LB SRAYFTELZI aNOS 715~ 74522 ZERIEHEIN AR S CaM
4 (Stull SEZF AT, EIIA R . nNOS 5 CaM LS R EEES S ETE
HAEFFRLAR R, RXHEHLE T aNOS FEEE O %S08 R HAEFF
B4 i3 [ (2455 ~2988bp) , iB M &8 B T3 & M BT 7 56 % 3k P 47 7 ik,
2 CaM overlay assay IEEZEHAEF S CaM SN, ATTIEE T Swll f9HEM, &
BHEE— B AT CaM & & (85 CaM & T BH L EF6 F NADPHE S K 5
CaM @& hHZ M,
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M A B C D E

31

22; ey S S

B 4 His. Tag #1404k 5 72 ob ek 3 B 0 B A 43

ity 5
Fig.4 Effects of various concentrations of imidazol
H3 EHREAEREIESHEE on protein purification with His. Tag-eol-
Fig.3 Expression of recombinant protein in host umn
cells M. Protein molecular marker; A. 320mmol/L;
A. Untreated with IPTG; B. Induced with 1. 0 mmol/L B. 160mmol/ 1.3C:80mmol/L;
IPTG; M. Protein marker D. 40mmol/L; E. Crude total protein of the E . cofi
A B A M
kDa
22

5 BEHREOSHEHEANSEER
Fig.5 Calmodulin overlay assay for the recombinant protein
A. Calmodulin-binding activity of SMLCK used as positive control.
B. Calmodulin-binding activity of recombinant protein

M. Protein molecular marker

RIMMTEMBEUEAREAF G CaM Z 609860 XAH B 74 54, 30— & 0 ik
aNOS $F MBI R EEEH, AR ZEEEA VEEN, FEEIBRES S IIET
FHT CaM #9455 B A AT 35 3 B 89, XL 07 3% aNOS 55 F kM ik iy i th 2 K k8
Bo MEEX—FME, RN HZEFEOEAREER 0/ T EREAL S REEE
BE, 2ot 8 MR nNOS B iEHEF 5 L] 75 H, TP H13RTE 60% ~85% 2 7], T4 &
T RITEG(INOS F eNOS) MIH 2K 1% ~10% . HH—ZHEA nNOS 51 & ) 1] 22
A 85% , 1% 50, FE FIr %) FY i BP9 4 : Ser Ala Tyr Pro Arg Val Gly Gly Tyr His Val Phe Asp
Ser Ala, R H BT T-H B AT aNOS 7% ¥ 07 i 280 57 1 FE W98 2 o, (ELAT LAE 4 3R 1)
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BT 2R Al B9 SRR R 17 2 208
Aoh, BT RNBEMHBEATAMFIERES, TUEEEIRERN SRS
YA, BRITCRIMBRILT oNOS M RERIAF (B XEHE).
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Expression of Calmodulin-binding Domain of Neuronal Nitric Synthase
and Its Binding Activity to Calmodulin

Zhu Minsheng' Shen Yue! Xu Xianyu' Zhu Dongya’? Zhi Gang’
(Nanjing Military Instituze of Medical Science, Nanjing 210002)*
( Pharmaceutical University of China, Nanjing 210008)
( Southwestern Medical Center at Dallas, UT. USA Y

Abstract To facilitate to study the associations of nNQOS functions with its calmodulin{ CaM) bind-
ing domain and to prepare nNOS specific inhibiting peptides from phage peptide library, we have am-
plified the coding gene of nNOS CaM-binding domain { nNOS2544-2988bp) and expressed it in
E. coli. The recombinant product in size of 22kDa was purified (over 90% in pure) by His. Tag-
Sephorose column and its obvious CaM-binding activity was detected with CaM overlay assay. Since
the sequence specificity and effective calmodulin-binding activity, the protein was considered as an
ideal target for screening nNOS specific peptides from peptide library and also an antigen for raising
nNOS antibody.

Key words nNOS, calmodulin-binding domain, recombinant expression, E . coli
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