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ERCC-6 – Cockayne Syndrome CSB
The protein ERCC-6 is mainly involved in transcription-coupled nucleotide excision repair. 

This allows RNA polymerase II-blocking lesions to be quickly removed from the transcribed 
strand of active genes. It locally modifies DNA conformation by wrapping the DNA around itself, 
which modifies the interface between stalled RNA polymerase II and DNA. This protein recruits 
the CSA complex, nucleotide excision repair proteins, and EP300 to the sites of RNA polymerase 
II-blocking lesions. Defects and mutations in ERCC-6 cause Cockayne syndrome type B, or CSB. 
Cockayne syndrome is a disorder that is characterized by sensitivity to sunlight, abnormal and 
slow growth, impaired development of the nervous system, premature aging, and also possibly 
hearing loss and eye abnormalities. When the ERCC-6 is altered, DNA damage is not repaired, 
causing Cockayne syndrome type B. 

1.  MyHits / Prosite 

The following are significant hits from Prosite. They show high sequence frequency with 
helicase ATP binding 1, CK2 phosphorylation site, PKC phosphorylation site, CAMP and TYR 
phosphorylation sites, amidation site, and ASN glycosylation site. Amidation site is 
a c terminus consensus sequence, required for c terminus amidation of peptides. 
Glycosylation refers to the enzymatic process that attaches glycans to proteins, lipids, or 
other organic molecules. This enzymatic process produces one of the 
fundamental biopolymers found in cells (along with DNA, RNA, and proteins). Some proteins 
do not fold correctly unless they are glycosylated first. With this information, ERCC-6 has a 
helicase ATP binding site. Also, according to the UniProt site, ERCC-6 does not contain cAMP 
induced TRY phosphorylation sites, amidated sites, or ASN glycosylation site. In addition, 
once it undergoes DNA damage, it is phosphorylated by ATM or ATR. UniProt also mentions 
that it does, however, undergo ubiquitination by the CSA complex. This leads to ERCC6 
proteasomal degradation in a UV-dependent manner. It stabilized once it interacts with 
KIAA1530/UVSSA. This promotes recruitment of the enzyme USP7, which deubiquitinates 
ERCC6, preventing UV-induced degradation of ERCC6 by the proteasome. 
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2. Interpro
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These are all statistically significant hits. There were no insignificant hits to be found. 
The first one is biologically significant too because it reveals that they are SNF-2 related, which 
means that the protein is involved in many processes, including transcription regulation, DNA 
repair, DNA recombination, and chromatin unwinding. Proteins in this domain are distantly related 
to the DEAX box helicases, but not helicase activity has been demonstrated for these sort of 
proteins. 

Helicase, C-terminal is also biologically significant because included in this group is the 
eukaryotic translation initiation factor 4A (eIF4A), a member of the DEA(D/H)-box RNA helicase 
family. Helicases have been classified in 5 superfamilies. Two superfamilies encompass a large 
number of DNA and RNA helicases from archaea, eubacteria, eukaryotes and viruses. 
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3. BLAST 
Significant Hits:

The following two are significant hits because they discover function and sequence 
similarity. The first one is significant because it brings up the TATA binding protein. This binding 
protein is a general transcription factor that binds specifically to a DNA sequence called the TATA 
box. TBP, along with a variety of TBP-associated factors, make up the TFIID, a general 
transcription factor that in turn makes up part of the RNA polymerase II pre-initiation complex. It 
helps position RNA polymerase II over the transcription start site of the gene.  It is involved 
in DNA melting (double strand separation) by bending the DNA by 80° (the AT-rich sequence to 
which it binds facilitates easy melting). The TBP is an unusual protein in that it binds the minor 
groove using a β sheet. When TBP binds to a TATA box within the DNA, it distorts the DNA by 
inserting amino acid side-chains between base pairs, partially unwinding the helix, and doubly 
kinking it. TBP binds with the negatively charged phosphates in the DNA backbone through 
positively charged lysine and arginine amino acid residues. The strain imposed on the DNA 
through this interaction initiates melting, or separation, of the strands. Separation of the two 
strands exposes the bases and allows RNA polymerase II to begin transcription of the gene. 

The second hit is biologically significant because it is involved in the excision repair of 
DNA damage. It is a protein that recognizes and binds damaged DNA in an ATP-dependent 
manner during nucleotide excision repair. 

Both of these are significant since they are extremely closely related to the known biological 
function of ERCC-6. 
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2. 
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Insignificant Hits:
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The following are insignificant hits because they do not have a good enough expectation 
values, given that they have an E-value of 1 or higher, meaning that they could occur by pure 
chance. 
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