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Table 1 Fluorescent characteristics of GFPxm and its mutants
Mutation Common name Ao/ Aom/nM Quantum yield Relative fluorescence intensities *
Mixture of neutral phenol and anionic phenolate
Fo4L GFPxm19uv 393 476 505 100
F64L Q69L T203C GFPxm191uv 498 394 510 23
F64L S65A T203H GFPxml181uv 398 500 514 4.7
F220L
Phenolate anion
Without GFPxm 476 496 1 -
F64L S65A GFPxml18 472 502 0.96 100
F64L Q6oL GFPxm19 475 502 0.7 72
F64L S65G GFPxml16 485 506 0.74 75
111V V141 116V ShG24 486 506 60
F64L S65G Q69L
F64L S65G T203L GFPxm161 500 510 -
Neutral phenol
Fo64L S65A T203H GFPxm18uv 400 513
Phenolate anion with stacked m-electron system
Fo4L S65G T203F GFPxm162 514 525 11
F64L S65G T203Y GFPxm163 512 523 1 100
111V V141 116V OFPxm 509 523 0.25 3.5

F64L 565G Q69L
T203Y

* Expression results at 37°C . They have been arbitrarily normalized to 100 for the brightest member of each class and cannot be used to compare different

classes. The fluorescent intensity measurements of the first class were under the condition of uv excitement” —" show extremely low. The other parameters were

not detected.
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Fig.1 Excitation-emission spectra for GFPxm mutants
A. Spectra of wild-type GFPxm thin lines and GFPxm18 = medium thick
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E. Spectra of OFPxm
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Table 2 Expression of GFPxm mutants in mammalian cells Gly ™03
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Orange Fluorescent Protein
—Modification of green fluorescent protein GFPxm

LUO Wen-Xin CHEN Min CHENG Tong GUAN Bao-Quan LI Shao-Wei
LI Shao-Jing ZHANG Jun XIA Ning-Shao”
Ministry of Education ~ Cell Biology and Tumor Cell Engineering Laboratory ~ Xiamen University ~ Xiamen 361005 ~ China

Abstract Recently we have reported a new gfp gene isolated from Aequorea macrodactyla . The protein purified from expressed
E . coli exhibited an excitation peak at 476 nm and an emission peak at 496 nm. However the drawback of only maturing to flu-
orescence at low temperature limited its applications. In this paper we further describe twelve mutants of GFPxm. Seven mutants
produced enhanced fluorescence when expressed in E . coli at higher temperature 37°C . After six hours of induction at 25°C

32°C and 37°C respectively the relative fluorescent intensities of GFPxml6 GFPxm18 and GFPxml19 were higher than that of
EGFP  moreover GFPxml16 and GFPxm163 could preserve high fluorescent intensity even expressed at 42°C . Four mutants of the
seven could reach high expression level in three kind of mammalian cells. Another 6 mutants had red-shift of excitation-emission
maxima and longest excitation-emission maxima were 514nm and 525nm. Another three mutants had two excitation peaks and
one mutant had only one UV-excitation peak. The most exciting result is the mutant of OFPxm with orange color. The mutant has
an excitation peak at 509 nm and an emission peak at 523 nm. 523nm is yellowish green but the protein is orange observed by
eyes. The mutant could reach high expression level and matured at higher temperature but the fluorescent intensity was compara-

tively low because of low quantum yield.

Key words green florescent protein orange fluorescent protein  mutant fluorescent spectrum fluorescent intensity
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