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蛋白筛选

error-prone PCR :是在采用DNA聚合酶进行目的基因扩增时，通过调整反应条件，如提高镁离子浓度、加入锰离子、改变体系中四种的dNTPs浓度或运用低保真度

DNA聚合酶等，来改变扩增过程中的突变频率，从而以一定的频率向目的基因中随机引入突变，获得蛋白质分子的随机突变体。

E46、R52残基发生突变，

影响了与底物的结合的氢
键作用力



多色成像

Two-color imaging of greenFAST and redFAST fusions in cells. e, Representative micrograph (n = 4 from one experiment) of U2OS cells expressing mito-greenFAST and 
H2B-redFAST. f, Representative micrograph (n = 10 from two experiments) of U2OS cells expressing H2B-greenFAST and MAP4-redFAST. g, Representative micrograph 
(n = 16 from three experiments) of U2OS cells expressing LifeAct-greenFAST and H2B-redFAST. h, Representative micrograph (n = 4 from one experiment) of U2OS 
cells expressing H2B-greenFAST and mito-redFAST. e–h, Cells were labeled with 5 μM of HMBR and 10 μM of HBR-3,5DOM. Scale bars, 10 μm.



寿命成像及超分辨成像

寿命成像

SOFI成像

GreenFAST and redFAST enable FlIM

and SOFI imaging in live cells. a,

Representative regular and FLIM

m i c r og r a p h s ( n  =  6 f r om o n e

experiment) of COS-7 cells expressing

mito-greenFAST and H2B-iFAST

labeled with 5 μM of HMBR. Scale

bars, 5 μm. b, Representative averaged

TIRF (left) and pcSOFI (right)

micrographs (n  = 17 from eight

ex p e r i m en t s ) o f C O S - 7 c e l l s

expressing lyn11-Skylan -S and

MAP4-redFAST. Cells were labeled

with 5 μM of HBR-3,5DOM. Scales

bars, 10 μm (left) and 1 μm (right).

reversible



细胞周期成像

Cell cycle sensors based on greenFAST and redFAST. Zebrafish embryos were injected with redFAST-zGem(1–100)-P2A-greenFAST-

zCdt1(1–190) mRNA at one-cell stage, and timelapse imaging was performed starting from 256-cell stage on embryos incubated with 5 

μM of HMBR and 5 μM of HBR- 3,5DOM. a, Representative timelapse (n = 3 from three independent embryos) of single cells at high 

magnification. Scale bar, 20 μm. b, Corresponding quantification of fluorescence signal over time (cells with white arrows in a).

荧光泛素化细胞周期指示剂（缩写
为FUCCI），这是一种基于荧光蛋
白的探针，它将红色荧光蛋白（RFP）
和绿色荧光蛋白（GFP）与不同的
细胞周期因子Cdt1和geminin融合。
这样，Cdt1和geminin就被泛素连接
酶E3泛素化，继而降解。泛素连接
酶的时间调节产生了Cdt1和geminin

的双相周期。

商业试剂限制：绿色荧光蛋白的成
熟期太长，不能对早期的胚胎周期
进行分析。



蛋白相互作用

rapamycin rapamycin

AP1510 AP1510 rapamycinrapamycin


