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Sup. Fig. 1. Comparison of the structures of uridine and pseudouridine (¥). ¥ has one more hydrogen bond
donor (d) than uridine, while hydrogen bond acceptors (a) are the same.
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Sup. Fig 3. Deletion of UPF1 results in a minor nonsense suppression phenotype. pCUP1 or
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cup1A or cup1A upf1A strain. Cell growth was assessed on solid synthetic medium (-URA -
LEU) containing either 0.0 mM or 0.013 mM CuSQ,, as indicated.



Pe ptide 4000000 -

3500000 +

3000000 ~+
2500000 +

2000000 ~+

LSSGCAFIDVSR 1500000 -

1000000 -|
500000 -
0 syt bl Wi “m‘“‘« ‘

i i i
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

Minutes

Intensity

L R —

10000000 4

8000000 -

6000000 -

Intensity

LSSGCASIDVSR

4000000 4

2000000 -

0

0O 5101520 25 3035 4045 5055 60 6570 7580 85
Minutes

10000000 ~
9000000 A

8000000 A

7000000 o

6000000 A

5000000

4000000
3000000 A

2000000 A~

1000000 -

0

Intensity

LSSGCATIDVSR

0 5 10 15 20 25 30 35_40 45 50 55 60 65 70 75 80 85
Minutes

— Trm4p WT

Trm4p F602TAA with
specific guide RNA

Sup. Fig. 4. WAA 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.




Sup Fig 5a

Trm4p F602TAA
w/ Specific Guide

-2 =228 po(3)
B e P T ¢ PR

-y0(2),h0(3)++

-h(2)

-y(3)

+
+
NN
uw <
e
Lo
£
~
+ .
+ +
~ ++
<~
A O
O
S
D
[ w2
NII'
< ' |!
~ 1|
S
'I" '
(I ~I
1! Yul]
1! b4
1! 2,
! i
+!
:: +1 !
1! a
1! NI
P !
- T
!
1

y(5)

-y(6)

=M e

- SEEITOT Ly

-2 -h(9),yk(E)

-h0(9)

YC3Y _ho(10)

LT RSl Y& [s)]

-y0(10)

¥-9(11)

-y(10)

1000
I---_l-----!
_1 114.0913| 57.5493 L

2| 201.1234(101.0653| 183.1128| 92.0600| S |1138.5157|569.7615(1121.4892(561.2482|1120.5051|560.7562|11
3| 288.1554(144.5813| 270.1448|135.5761| S |1051.4837|526.2455(1034.4571(517.7322|1033.4731|517.2402 |10
4| 345.1769(173.0921| 327.1663|164.0868| G | 964.4517|482.7295| 947.4251(474.2162| 946.4411|473.7242| 9
5| 505.2075(253.1074| 487.1969|244.1021| C | 907.4302|454.2187| 890.4036 (445.7055| 889.4196|445.2135| 8
6| 576.2446(288.6259| 558.2341|279.6207| A | 747.3995|374.2034| 730.3730(365.6901| 729.3890(365.1981| 7
T| 663.2767|332.1420| 645.2661(323.1367| S | 676.3624|338.6849| 659.3359|330.1716| 658.3519|329.6796| 6
8| 776.3607(388.6840| 758.3501|379.6787| I | 589.3304|295.1688| 572.3039(286.6556| 571.3198|286.1636| S
9| 891.3877(446.1975| 873.3771|437.1922| D | 476.2463|238.6268| 459.2198(230.1135| 458.2358|229.6215| 4
10| 990.4561|495.7317| 972.4455|486.7264| V | 361.2194|181.1133| 344.1928|172.6001| 343.2088|172.1081| 3
11|1077.4881|539.2477|1059.4775|530.2424| S | 262.1510(131.5791| 245.1244(123.0659| 244.1404|122.5738| 2
12 R | 1751190 88.0631| 158.0924| 79.5498 1




Sup Fig 5b

Trm4p F602TAA
w/ Specific Guide

R 2o Tec))

-y(3)

+
+
~
<
i
~r
<
'
~ [
- +
~ +
Y ~
' <
l !'0
|
! For
1 -
] '
1

R T1¢: L

2R3 LycB)

YR(S) - y(11)++,b(6)

.ln.“ L
1

- - -b()

— - h0(3)

~YHB¥ -h(D

(8

Tttt Ty
mmmmmm e e e e == -h(10)

=== 032 _hoc10)

-y(10)
AR T L B

250 300 750 1000
e e B el e e B N e e R
1| 114.0913| 57.5493 L 12
2| 201.1234(101.0653| 183.1128| 92.0600| S |1152.5314|576.7693|1135.5048|568.2560|1134.5208|567.7640|11
3| 2858.1554(144.5813| 270.1448(135.5761| S |1065.4993|533.2533|1048.4728|524.7400|1047.4585|524.2480|10
4| 345.1769|173.0921| 327.1663(164.0868| G | 978.4673|489.7373| 961.4408|481.2240( 960.4567(480.7320| 9
S| 505.2075|253.1074| 487.1969(244.1021] C | 921.4458|461.2266| 304.4193]|452.7133| 903.4353(452.2213| 8
6| 576.2446|285.625%| 558.2341(279.6207| A | 761.4152|381.2112| 744.3886|372.6980( 743.4046|372.2060( 7
T| 677.2923(339.1498| 659.2817(330.1445| T | 690.3781|345.6927| 673.3515(337.1794| 672.3675(336.6874| 6
8| 790.3764|395.6918| 772.3658(386.6865| I | 589.3304|295.1688| 572.3039|286.6556( 571.3198|286.1636| S
9| 905.4033(453.2053| 887.3927(444.2000| D | 476.2463|235.62658| 459.2198|230.1135| 458.2358|229.6215| 4
10(1004.4717|502.7395| 986.4612|493.7342( V | 361.2194(181.1133| 344.1928(172.6001| 343.2088(172.1081| 3
11(1091.5038|546.2555(1073.4932|537.2502 S | 262.1510(131.5791| 245.1244(123.065%| 244.1404(122.5738| 2
12 R | 1751190 88.0631| 158.0924| 79.5498 1




Sup. Fig 5. Identification of amino acids encoded at pseudouridylated UAA (PAA). (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. 6. Identification of amino acids encoded at pseudouridylated UAG (WAG). (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 (PGA). (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.



Sup. Fig. 9. Schematic depiction of the tRNA anticodon sequences responsible for

incorporating amino acids at pseudouridylated nonsense codons.
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H/ACA RNA Target ORF Function of ORF

Known Guide Regions

snR003 YKLO050C Unknown

snR031 YHR156C U5 snRNP component

snR044 YPLO60W Mitochondria Mg?* transporter

snR049 YJLO60W Kynurenine aminotransferase

snR080 YPL227C Glucosyltransferase

snR081 YNL232W RNA Exosome

Orphan Guide Regions

snR009 YMRO006C Phospholipase B

snRO11 YDL111C RNA Exosome
YLRO035C DNA repair

snR030 YALO047C Microtubule nucleation
YDR175C Mitochondrial ribosomal protein

Sup Fig. 10. Computationally predicted endogenous nonsense codons that are targets of the H/ACA RNP
machinery.





