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Abstract: Spt proteins are defined as a large family of transcription regulators of the yeast Saccharomyces cerevisiae. They
are crucial components of the SAGA complex that regulates transcription through interaction with the TATA box in the
upstream region of the target genes. About 10% of total gene transcriptions are related to Spt proteins and these genes are
highly related to environmental stress response. Such vast regulation network and complex mechanisms have become a
hotspot. Spt proteins are also important to suppress transposon-induced mutations, being a switch on regulation of transposon
behaviors and adaptive evolution of Saccharomyces cerevisiae. Besides that, some Spt proteins are directly involved in
regulating unsaturated lipid acids synthesis, which could remold the cell membrane to resist environmental stresses. Here, we
review Spt proteins, the advances in Spt proteins study, and their potential applications in improving yeast’s stress resistance

through transcription regulation, transposon activity regulation and cell membrane alternation.

Keywords: Spt, SAGA complex, transpason, membrane remolding, Spt23
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Fig. 1 Initialization of transcription by SAGA complex requires deactylation of nucleosome subunits implemented by Spt
proteins. Spt proteins and Ada, Gen could alternate chromation configuration by deactylaltion of nuclesome subunits and

initialize transcription of RNA polymerasell .
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Fig. 2 Spt proteins reccovery transposon induced mutations by competitive enroliment to TATA boxes. (A) Transposons
or d-sequences randomly insert into promoter regeion of genes to form a dual-TATA box structure. Transcription fails as
RNA polymerase binds to the wrong TATA box. (B) Spt mutants enables RNA polymerase subunits to bind the native TATA
box with higher affinity and neglect the allian one to start transcription, demonstring the ablity to recovery transposon
induced mutations.
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Fig. 3 Spt proteins play aroll in stress resistance of budding yeast by regulating the species and ratio of unsaturated lipid
acids. A: Spt23 regulates the transcription of OLEL, the key enzyme in unsaturated lipid acids synthesis; B: unsaturated lipid
acids synthesis by olel; C: ratio of unsaturated lipid acids in the phospholipid bi-layer changed accordingly to the
environmental turbulence; D: environmental stress resistance strengthened through unsaturated lipid acids constitution

change in the cell membrane.
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Fig. 4 Down regulation by Spt23 mutant leads to enhancement of high temperature stress resistance. Tracking of
driving mutant for the genes with transcriptional level changed was implemented by PheNetic eQTL. The direction of
regulation goes was indicated by arrows. The strength of regulation was indicated by the width of arrows. Different
interaction types are represented by the colors of arrows, in which red for DNA-protein interaction. Red in center of the
regulated genes indicated up-regulation, while green for down-regulation. The intensity of color indicted the extend of
up-/down-regulation.
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