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factors unique to the fungal kingdom. They are involved in diverse cellular processes of fungi, such as

primary and secondary metabolism, stress response, and cell division. Zinc cluster proteins contain the

DNA binding domain at the N-terminus, the regulatory domain in the middle, and the acidic activating

domain at the C-terminus. The DNA binding domain, comprising a zinc finger motif, is responsible for

binding to promoters of the target genes. At the moment, the three-dimensional structures of the DNA

binding domains of some zinc cluster transcription factors have been resolved, and some proteins in this

family have been verified to regulate the expression of multiple genes. However, no comprehensive

report on the structures, dynamics and functions of them is available. Therefore, we analyzed the

structural characteristics of different zinc cluster proteins, summarized the relationship between the

domains and functions, and pointed out the future research focuses, hoping to provide a reference for

in-depth research on zinc cluster proteins in the future.
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Figure 1 The structural comparison of zinc finger motifs and zinc cluster protein sequence alignment. A:

the representative structures of zinc finger motifs. The structural diagrams of C2H2, CCHC, Cyss and
Zn,Cysg motifs are transcription factor Spl, HIV-2 nucleocapsid protein, recombinational repair protein
RecR and transcription factor Gal4, respectively; B: the domain organization and sequence alignment of zinc
cluster proteins. The sequence alignment of several common zinc cluster proteins (Gal4, Put3, efc.) was
performed using COBALT (https://www.ncbi.nlm.nih.gov/tools/cobalt/). The red and blue vertical lines
represent highly conserved residues and low conserved residues, the gray boxes represent non-conserved
regions and the red horizontal lines represent gaps. The approximate location of different domains was
predicted by CD-search (https://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi) and InterPro (http://www.

ebi.ac.uk/interpro/).
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Figure 2 The structures of homodimeric zinc cluster protelns. A: Gal4, Put3, and Pprl recognize inverted
CGG sites; B: Leu3 recognizes everted CGG sites; C: Hap1 recognizes direct repeat CGG sites; D: structural
comparison of Gal4. The structure of Gal4 coiled-coil region obtained in the absence of DNA was aligned to
the DNA-bound form.
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Figure 3 The structure of monomeric zinc cluster proteins. A: structural comparison of the free and
DNA-bound forms of AlcR; B: structural comparison of two DNA-bound forms of Pho7. The Pho7 protein
binds to the promoter DNA of phol gene and tpgl gene, respectively.
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