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Construction and Expression of Metallothionein Gene of Neurospora crassa
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We have attempted to synthesize the Neurospora crassa copper metallothionein (MT)- gene, clone it in
the /3 -galactosidase gene, and express the MT- B -galactosidase fused gene in Escherichia coli cells. The
fused protein in which the amino and carboxy termini of MT are linked to the f ~galactosidase through
methionine residuebs was purified by a single step, the immunoaffintiy chromatography with an anti- B -
galactosidase antibody. The MT was prepared by cyanogen bromide cleavage of the fused protein fol-
lowed by a reverse-phase HPLC separation. The spectral features of the MT and its copper complex were

similar to those of the corresponding native MTs.
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1) BAEETOHRE '

MT SR IE T, E coli 02 F o BABEZEMLCEAL DT 3/ BORED F ¥ & BRI
MT BEEBEFOMBICIEAFAVICHTHI FY ATG %, £/, 5°-, 3 -HKunIC I3 HIEREER
EcoR 1, Hindll OYIWFESOBFI %A LTzo & DEETF I, 14-20EHROF ) TX 7 LA F F10HH
% DNA SBAECAB L, ThbEis, KEToILICL VLA, SWMT &IZT & pUCIBNY
¥ —DEcoRT, HindIEMICHA L, lacZ BIET L FHAWY Hetdh o 7RG RIZT pFMT70 % /R
L") (Fig. 1)o

EcoRI Met Gly Asp Cys Gly Cys Ser Gly Ala Ser Ser Cys Asn Cys

< S1 > — S3 > S5 —
5'_ AAT TCC ATG GGT GAC TGT GGT TGT TCT GGT GCT TCT TCT TGT AAC TGT -3'
3'- GG TAC CCA CTG ACA CCA ACA AGA CCA CGA AGA AGA ACA TTG ACA -5'
€ S2 < S4 > ——

Gly Ser Gly Cys Ser Cys Ser Asn Cys Gly Ser Lys Met HindIII

> S7 > < S9 >
5'— GGT TCT GGT TGT TCT TGT TCT AAC TGT GGT TCT AAA ATG GAA . -3'
3'—~ CCA AGA CCA ACA AGA ACA AGA TTG ACA CCA AGA TTT TAC CIT TCG A -5'
S6 S8 < S10 ———

Fig. 1. Nucleotide and amino acid sequences of the synthetic N. crassa MT gene. Individual oli-
gonucleotides(S1-S10)are shown by arrow.

2) BAZLNYEOREE

E. coli IM109% pFMT70CIE i LTz 7 0 — Y ROBAIMBEEH B -gal AT 7 4 =7 4 —
raw b7 4— (PrbtoSorbTM immunoaffinity adsorbent, Promega Biotec) ZfitL, Ri&% ¥ /X7 H
TREL. '
3) MT D8

BaY vy EETOEYT VRELEY, B5N MT X7 F FREHEEREE7 o< 757
1 =% FHWTHBELL,
4) 7K MT, SHEE MT DR

HPLC CHBEL7- MT i, AN TAFAYHEF )Y A TRTL, WRCTpHELE LA (7
A MT)o 74 MT 2HBERAEART, MU ATpH % 8B LMK, 7 VBB THES MT 2577,

HRRELEE
BA 5 S s B, BB -gal Pk I 2% FVTHELL 72, SDS ERIKB AT OME, 5T EW
116.0000FE 7 232 B 1 BB CR0% ORI IR T 2 2 LA5CE 7 (Fig 2)o E/2, WG~
X7, 70— U RREEEE150m 205 16ngfR h T EASTE T,
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Fig. 2. SDS-polyacrylamide gel(7.5% )electrophoresis of the MT- 3 -gal fused protein. Protein
was stained with Coomassie brilliant blue R-250. a, molecular weight markeré(top to bottom,
205,000, 116,000, 97,400, 66,000, 45,000); b, crude extract of host E. coli JM109; ¢, crude extract
of E. coli JM109-pUC18; d, f -gal purified from E. coli J]M109-pUC18 by immunoaffinity chroma-
tography; e, crude extract of E. coli JM109-pFMT70; f, MT- (3 -gal fused protein purified from E.
coli JM109-pFMT70 by immunoaffinity chromatography.

BiA s N7 BIZBIT A MT 4O NKHH, CRBAICREIIAF I VEEZEALTND
(Fig. 1)o 22T, BMEZ X7 B, T70EI 7y CREL, MT 2 8 HiEERAE 7O~ 757 4 —
THEE L7, ZOE, MT 3RREHEIISICE-27 L LTHER SN/ (Fig. 3) SOE—-27 245K
L, 73BT EITooR, HEESNZRTF FRIRMT TH5H I EXbh o7z,

KIS, TRMT LS MT OBGEARY NV EFHNIZ, 78 MT 13260nm PL O R Tl bk
Wiz dolze SHIE, MTSEFKRT I/ BHEEERVTWAZ LIZL S, ##EE MT 3, 260nm 13
EREOBRRL, H—FF A Y7 A5 —EHRLTOL I Eh b7 (Fig. 4)o

PR, MT 2BEY 7L LTE coi FCHBEIELIEITLY, MT 2B5IXBA2 L
WHREE 72 570 KEAEENTERE Z o772 MT 2 VT, MT—2BEEHACEWFENEEICOVT
SHBEAREHEMA 2V EEZ TV, '


Administrator
長方形


[(MERERME F65% 1989]

o
N
T

4100

-
-
-

]

] 0.1r :
c | ;
o - i
N 1
N R
© b @

h ~ 4100
Q 0.2} I
o
“’ "_—
Ke] -
Q
R | Iy 0
0
2 0.1t

5

30
Time (min)

10

50

Fig. 3. Reverse-phase HPLC profiles of peptides from protein by cyanogen bromide cleavage.
The peptide mixture was applied to a column equilibrated with 0.07% TFA. The column was
washed with the same buffer at a flow rate of 0.8 ml/min. followed by elution with a linear gra-
dient of between 0.07% TFA in water and 0.07% TFA in 70% acatonitrile (B% ). a; E. coli

JM109-pUC18, b; E. coli ]M109-pFMT70. .
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Fig. 4. Absorption spectra of the MT derivative with an extra homoserine residue at the car-
boxy terminus. The solid line shows the spectrum of the copper complex of the MT derivative in
20 mM Tris-HCl buffer (pH 8.6), and the dotted line shows the spectrum of the apoMT deriva-
tive in 50 mM HClL.
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