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Improved the Solubility of Maize Uroporphyrinogen [l
Methyltransferase as the Red Fluorescent Indicator by
Site-directed Mutagenesis
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Abstract  S-adenosylmethionine-dependent uroporphyrinogen [lI methyltransferase SUMT is a novel red fluorescence
indicator. However the production of SUMT in Escherichia coli is restricted by its relatively low solubility and little is known
about the red fluorescent materials that are associate with SUMT. Two individual SUMT mutations L166A and I88R/189G
double mutant were produced by site-directed mutagenesis. Both mutants were overexpressed in E. coli and purified by Ni-NTA
chromatography. The reddish mixtures isolated from the purified I88R/I89G double mutant were analyzed by UV-visible spectra
scanning and mass analysis MS . The L88R/L89G double mutant has enzymatic activity in vivo whereas LI66A mutant loses
the activity. Trimethylpyrrocorphin is identified as the main constituent in the isolated pigments. The purified I88R/I89G mutant
increases protein solubility which is applied potentially as the fluorescent indicator denoting the solubility of protein fusion

partner.
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Sephadex G-10 1.0 x 15¢m ddH, 0 1.2.6
354nm
ddH,0 2
300 ~ 650nm
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B E 10 1 SUMT
mmol/L.  Tris-HCI 1.8mol/L NaCl pH 8.0 SUMT
10 L166A
2mg/mL
5mg/mlL 25%C SUMT
30 SUMT
1 SUMT
Table 1 The expression of maize wild-type SUMT and its mutants
Enzgme Colonies Protein expression Pigments production
fluorescence mg/L culture Assalg cell
Wild-type + 5.2¢ 11.216 = 1.606°
L.88R/L89G double mutant + 5.4 7.682+1.193
LI66A mutant - 5.2 NT
a see reference 4 b Not tested.
2.2 2.3
1 SUMT
72kD 2 SUMT
Ni-NTA 79kD * SUMT
34kD
1 50mmol/L
NaCl SUMT 100mmol/L
NaCl 1.88/1.89 * L166A 79kD
L166A SDS SUMT 2 L166 SUMT
1 L166A
N 2.4
L166 SUMT C SUMT
kD 2 3 354 nm
?,E :F 378 nm
45 — — 3
3l — - - - -
Selenomonas ruminantium SUMT
»—o. " SUMT o
14— SUMT
913.3D
1 SUMT SDS-PAGE 4 SUMT
. Fig. 1 SDS-PAGE of purified maize r-nutants 1l
1 pigment-bound L8SR/L89G double mutant 2 pigment-free L88R/
189G double mutant 3 LI66A mutant. 913.3D
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Fig. 2 The dynamic light scattering assay of maize SUMT mutants
Left the pigment-free SUMT 1.88R/1.89G double mutant Right the SUMT 166A mutant.
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Fig. 3 UV-visible spectra of pigment-bound SAM Motif 3
SUMT I88R/1.89G double mutant
The absorption peaks 354 nm and 378 nm represent trimethylpyrrocophin L166 SAM L166A
and sirohydrochlorin respectively . Blo SAM
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Fig. 4 MS analysis of pigments isolated from Pseudomonas denitrificans SUMT
the purified SUMT L88R/ 189G double mutant 2
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