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    ABSTRACT
Stable recognition of the intron branchpoint by the U2 snRNP to form the pre-spliceosome is the first ATP-dependent step of splicing. Genetic and biochemical data from yeast indicate that Cus2 aids U2 snRNA folding into the stem IIa conformation prior to pre-spliceosome formation. Cus2 must then be removed by an ATP-dependent function of Prp5 before assembly can progress. However, the location from which Cus2 is displaced and the nature of its binding to the U2 snRNP are unknown. Here, we show that Cus2 contains a conserved UHM (U2AF homology motif) that binds Hsh155, the yeast homolog of human SF3b1, through a conserved ULM (U2AF ligand motif). Mutations in either motif block binding and allow pre-spliceosome formation without ATP. A 2.0 Å resolution structure of the Hsh155 ULM in complex with the UHM of Tat-SF1, the human homolog of Cus2, and complementary binding assays show that the interaction is highly similar between yeast and humans. Furthermore, we show that Tat-SF1 can replace Cus2 function by enforcing ATP-dependence of pre-spliceosome formation in yeast extracts. Cus2 is removed before pre-spliceosome formation, and both Cus2 and its Hsh155 ULM binding site are absent from available cryo-EM structure models. However, our data are consistent with the apparent location of the disordered Hsh155 ULM between the U2 stem-loop IIa and the HEAT-repeats of Hsh155 that interact with Prp5. We propose a model in which Prp5 uses ATP to remove Cus2 from Hsh155 such that extended base pairing between U2 snRNA and the intron branchpoint can occur.

Footnotes
	Nazish Jeffery's name has been corrected from Jeffrey to Jeffery
5/13/19
1) Minor changes to the text to clarify Results, Methods, and Figure Legends.
2) A new gel in Figure 1F that include GST-fusion inputs.
3) Quantification of the amount of pre-mRNA immunoprecipitated by Lea1-TAP in the absence of ATP in Figure 5. (Fig. 5C and F)
4) Addition of an experiment that tests the ability of a mutant human Tat-SF1 protein to reconstitute ATP-dependent pre-spliceosome formation in yeast splicing extracts. (Fig. 5F and Supplemental Figure S2G).
5) Revised Figure 7 to make it overall more legible.
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