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Backgrounds  

信号通道是所有生物体生命生命活动的基础。 

各种复杂的信号转导途径对生物体的生存和
发育是必须的，一点微小的破坏都可能引起
发育缺陷或一些疾病甚至是癌症。许多信号
通道是通过调节某些转录因子的活性来起作
用的，通常是改变它们的位置。 



Transcription factors(TFs)受到与其关
联的蛋白质的严格调控。 
 
However, while the DNA-binding and the 
transcriptional activities of TFs on chromatin 
have been extensively studied, our knowledge 
of protein–protein interactions (PPIs) that may 
occur off the chromatin, which are important for 
the regulations and functions of these TFs, is 
very limited. 



     Knowing what proteins TFs interact with 
and, especially, where they interact will 
greatly improve our understanding of how 
the activities of these TFs are controlled. 



• hypothesis : 

TFs are engaged in different 
PPIs on and off chromatin, 
which are likely important for 
their regulations and diverse 
functions. 



Forkhead box (FOX) family of TFs 

FOX family TFs play important roles in regulating 
the expression of genes involved in a sundry of 
cellular processes, especially during development 
and tumorigenesis . 

tandem affinity purification (TAP) and mass spect- 

rometry (MS) analysis. 

revealed that they indeed form distinct complexes 
on and off chromatin. 



• performed TAP/MS analyses for 19 non-FOX 
TFs  

• from five structural TF superfamilies.  

• exclude the potential bias caused by the 
structural preference of their DNA-binding 
activities. 

• Hypothesis is validated. 

 



Methods  

 



Results 



• 56 TFs, including 37 FOX family members and 19 non-FOX TFs 

• TAP/MS 

• We picked 12–24 single clones for each bait  

• examined them by Western blotting and immunostaining  

• chose the ones with the correct subcellular localizations and 
the lowest expression for affinity purifications.  

• We compared the immunostaining results of our stable cell 
lines with those available in the literature.  

• All of the tagged proteins were localized as previously 
reported. 



 



• We also compared the expression levels of 12 
tagged proteins with endogenous proteins in 
our stable cell lines by Western blotting. Most 
of the tagged proteins were expressed similar 
to or slightly higher than that of endogenous 
proteins. 

•   
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转录复合体的位点特异性是与其功能相关的 



同一种转录因子可能在不同的位点与不同的蛋白质形成复合体并执行不同的功能 



 

we built a JUN/CREB/ATF network  



Western analysis confirmed that NFATC1 binds to JUN, 
CREB1 and ATF1/2 predominantly in the chromatin 
fraction  



JUN/CREBs/ATFs形成稳定复合体并与NFATC一起调控基因转录。 

这证实了对转录复合体的位点特异性进行分析可以预测其可能的
功能。 



Discussion 

In this study, we revealed chromatin-associated and 
soluble complexomes for each of the 56 TFs, which 
validated our hypothesis that TFs form unique protein 
complexes on and off chromatin. These results and 
other information presented in this study offer new 
insights into the regulation of TFs and their diverse in 
vivo functions. 



主要结论：转录复合体具有位点特异性，不同的转录因
子可能在不同的位点与不同的蛋白质形成不同的复合体
并执行不同的功能。 

创新点：两步筛选，多种验证方法并用，提高了数据的 
                   可信度 
启发：用缜密的思维方法去做实验，并学会用系统的方法 
              去分析实验数据 
 
需要改进的问题： 
1.有些蛋白质在排除一些通用互作蛋白如分子伴侣后无法纯化
出来，因其不能正确折叠； 
2.一些有瞬时相互作用的蛋白质不容易检测到，在两部亲和纯
化过程中可能丢失，从而造成互作网络的小缺陷。 

 


