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Sup. Fig. 1.  Comparison of the structures of uridine and pseudouridine (Ψ). Ψ has one more hydrogen bond 
donor (d) than uridine, while hydrogen bond acceptors (a) are the same. !
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Sup. Fig. 2) Schematic of an H/ACA RNP, consisting of a box H/ACA RNA and four core proteins, namely 
Cbf5p, Gar1p, Nhp2p, and Nop10p. A substrate RNA (Sub.) and the target nucleotide (Ψ) are also shown 
(adopted and modified from28). !
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Sup. Fig 3.  Deletion of UPF1 results in a minor nonsense suppression phenotype. pCUP1 or 
pcup1-PTC along with either an empty vector or psnR81-1C were transformed into either a 
cup1Δ  or cup1Δ upf1Δ strain.  Cell growth was assessed on solid synthetic medium (-URA -
LEU) containing either 0.0 mM or 0.013 mM CuSO4, as indicated. !
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Sup. Fig. 4. ΨAA directs the incorporation of serine and threonine.  HPLC traces showing the elution of the 
novel serine- and threonine-containing peptides in the indicated samples. The underlined amino acid 
represents the site of the termination codon. !
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Sup. Fig 5. Identification of amino acids encoded at pseudouridylated UAA (ΨAA). (a) MS/MS 
spectrum (top) and mass of all possible ions associated with the serine-containing peptide 
(bottom). Bold masses represent ions identified. (b) MS/MS spectrum (top) and mass of all 
possible ions associated with the threonine-containing peptide (bottom). Bold masses represent 
ions identified. !



Trm4p F602TAG!
w/ Specific Guide!

Sup Fig 6a!



Trm4p F602TAG!
w/ Specific Guide!

Sup Fig 6b!



Sup. Fig. 6. Identification of amino acids encoded at pseudouridylated UAG (ΨAG). (a) 
MS/MS spectrum (top) and mass of all possible ions associated with the serine-
containing peptide (bottom). Bold masses represent ions identified. (b) MS/MS 
spectrum (top) and mass of all possible ions associated with the threonine-containing 
peptide (bottom). Bold masses represent ions identified. !
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Sup. Fig. 7. Identification of amino acids encoded at pseudouridylated UGA (ΨGA). (a) MS/MS 
spectrum (top) and mass of all possible ions associated with the phenylalanine-containing peptide 
(bottom). (b) MS/MS spectrum (top) and mass of all possible ions associated with the tyrosine-
containing peptide (bottom). Bold masses represent ions identified. !
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Sup. Fig. 8. Quantification of the amino acids incorporated at pseudouridylated nonsense 
codons. !
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Sup. Fig. 9. Schematic depiction of the tRNA anticodon sequences responsible for 
incorporating amino acids at pseudouridylated nonsense codons. !
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Sup Fig. 10. Computationally predicted endogenous nonsense codons that are targets of the H/ACA RNP 
machinery.!




