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Transcription is regulated at many steps



P-TEFb (CYCT1-CDK9) predominantly phosphorylates 
Serine 2 of the RNA Polymerase CTD in cells



Foundations of molecular 
biology were established by 
interpreting bands on a gel

It takes years (and logical figures with appropriate controls!) to develop band-interpreting skills.



CYCT1 truncations point to the importance of the Histidine 
Rich Domain (HRD)  in RNA Pol II CTD phosphorylation

What is this “non-specific” band?



CYCT1 truncations point to the importance of the HRD in 
transcription



Targeted deletions point to the importance of the HRD, not 
the coiled-coil domain, in CTD phosphorylation 



Targeted deletions point to the importance of the HRD, not 
the coiled-coil domain, in transcription



CYCT1 rescues the production of long transcripts after 
CYCT1 depletion; CYCT1ΔHRD doesn’t rescue as well



CYCT1ΔHRD P-TEFb complexes still interact with other 
cofactors equally well



The HRD domain promotes interaction of CYCT1 with 
chromatin

Chromatin associated proteins often interact with the negatively charged 
backbone of DNA and/or the positively charged lysine residues of histone tails. 
Salt, such as NaCl, disrupts these ionic interactions. Therefore, many chromatin-
associated proteins are insoluble under low salt conditions. 

Soluble



FRAP suggests faster mobility of CYCT1ΔHRD



Single molecule tracking suggests faster mobility of 
CYCT1ΔHRD



CYCT1 depends upon its HRD to interact with the CTD and 
RNA Pol II in reciprocal GST pull down experiments



CDK7-CYCH (TFIIH) lacks a HRD and less efficiently 
phosphorylates the CTD



Adding CYCT1’s HRD to CYCH HRD boosts the efficiency 
of CTD phosphorylation



Adding CYCT1’s HRD to CYCH HRD “rescues” HIV1 
transcription

Rescue is an odd word choice without the no CYCT1 knockdown control


Is the HIV1 promoter inducible or is the induction the transfection of CYCH*?



The RNA Pol II CTD pulls down the Frankenstein CYCH 
(CYCH-HRD) and not CYCH



A different kinase, DYRK1A, has an HRD and its HRD is 
important for CTD phosphorylation and Pol II interaction



The intrinsically disordered HRD and Histidine resides 
promote formation of spherical “droplets” in vitro



CYCT1 forms punctate staining in cells that is dependent 
upon the HRD and disrupted by hexanediol



The punctate fuse, which they interpret as being liquid-like 



The phosphorylated CTD joins the CYCT1-IDR n the 
spherical droplets



The CYCT1-IDR may be sufficient to recruit the CTD, but they propose 
that a liquid droplet environment is needed for optimal phosphorylation


