Supplementary tables and figures

Supplementary Table 1: tRNA introns in human fungal pathogens.

Species Number of isodecoders | Number of isodecoders with
an intron in all genes *

S. cerevisiae 41 10

C. albicans 41 23

C. auris 40 10*

A. fumigatus 44 19

H. capsulatum 45 27

P. jirovecii 45 27

C. neoformans 41 39

R. arrhizus 41 2

M. circinelloides | 43 2

# Some additional isodecoders have an intron in some genes. For example, the C. albicans
genome contains five genes for Lys tRNA with a UUU anticodon, but only one of those genes
has an intron and thus this tRNA is not counted in the table and Figure 1C.

*In C. auris, the elongator Met tRNA genes have an intron (and are included in the count),
while the initiator Met tRNA genes do not have an intron.



Supplementary Table 2: tRNA splicing machinery in pathogenic fungi

TRL1 orthologs | tRNA splicing 2'-phospho Alternative
endonuclease Transferase ligases
Trl1 Sen2 | Sen34 Tpt1 RTCB | RLIG1
S. cerevisiae Y Y Y Y N N
C. albicans Y Y Y Y N N
C. auris Y Y Y Y N N
A. fumigatus Y Y Y Y N N
H. capsulatum Y Y Y Y N N
P. jirovecii Y Y Y Y N N
C. neoformans Y Y Y Y N N
R. arrhizus Truncated Y Y Y N N
(sealing-only)
M. circinelloides Truncated Y Y Y N N
(sealing-only)
R. irregularis Y Y Y Y N N

Y: Orthologs present, N: No ortholog present




Supplementary Table 3: Plasmids used

Plasmid Plasmid description

Plasmid construction

p425GPD | Empty vector

(Mumberg et al. 1995)

pRS413 Empty vector

(Sikorski and Hieter 1989)

pAv1512 | p425GPD-ScTRLA1

S. cerevisiae TRL1 gene amplified from
genomic DNA and cloned in pRS425GPD.

pAv1655 | p425GPD-CalbTRLA

C. albicans TRL1 gene amplified from
genomic DNA and cloned in pRS425GPD
digested with Sall and Xhol.

pAv1656 | p425GPD-CaurTRLA1

C. auris TRL1 gene amplified from genomic
DNA and cloned in pRS425GPD digested
with Sall and Xhol.

pAv1880 | p425GPD-AfumTRL1

Codon-optimized A. fumigatus TRL1 was
amplified and Gibson assembled in
pRS425GPD digested with BamHI and
Xhol.

pAv1881 p425GPD-HcapTRL1

Codon-optimized H. capsulatum TRL1 was
amplified and Gibson assembled in
pRS425GPD digested with BamHI and
Xhol.

pAv1882 | p425GPD-CneoTRL1

Codon-optimized C. neoformans TRL1 was
amplified and Gibson assembled in
pRS425GPD digested with BamHI and
Xhol.

pAv1883 | p425GPD-RarrTRL1

Codon-optimized R. arrhizus TRL1 was
amplified and Gibson assembled in
pRS425GPD digested with BamHI and
Xhol.

pAv1884 | p425GPD-McirTRL1

Codon-optimized M. circinelloides TRL1
was amplified and Gibson assembled in
pRS425GPD digested with BamHI and
Xhol.

pAv1885 | p425GPD-RirrTRL1

Codon-optimized R. irreqularis TRL1 was
amplified and Gibson assembled in
pRS425GPD digested with BamHI and
Xhol.

pAv1909 | p425GPD-PjirTRL1

Codon-optimized P. jirovecii TRL1 was
amplified and co-transformed into yeast
with pRS425GPD digested with BamHI and
Xhol.

pAv1630 | pRS413-trl1-K114A

S. cerevisiae trl1-K114A was amplified with
mutation-specific primers and Gibson
assembled in pRS413 digested with Sall
and Sacl.

pAv1616 | pRS413-trl1-K404AT405A

S. cerevisiae trl1-K404AT405A was
amplified with mutation-specific primers and
Gibson assembled in pRS413 digested with
Sall and Sacl.




pAv1614

PRS413-trl1-H777A

S. cerevisiae trl1-H777A was amplified with
mutation-specific primers, and Gibson
assembled in pRS413 digested with Sall
and Sacl.

pAv1886

p425GPD-Rarr trl1-K116A

K116A mutation was introduced in R.
arrhizus TRL1 using QuikChange Site-
Directed Mutagenesis Kits (Agilent).

pAv1887

p425GPD-Mcir trl1-K118A

K118A mutation was introduced in M.
circinelloides TRL1 using QuikChange Site-
Directed Mutagenesis Kits (Agilent).




Supplementary Table 4: Strains used

Strain Genotype

BY4741 matA, ura3-A0, leu2-A0, his3-A1, lys2-A0

yAv4576 matA, ura3-A0, leu2-A0, his3-A1, lys2-A0, trl1A::NEQO, [TRL1, URA3]
yAv4415 matA, ura3-A0, leu2-A0, his3-A1, lys2-A0, ire1A::NEO, hac1A::NAT
yAv4154 matA, ura3-A0, leu2-A0, his3-A1, lys2-A0, ire14::NEO




Supplementary Figure 1: The tRNA splicing pathway is related to tRNA repair
pathways in E. coli and its T4 phage. Top panel: the pre-tRNA splicing pathway from
Figure 1A. Bottom panel: In bacteria and eukaryotes, tRNAs that have been cut by
endonucleases are repaired. The E. coli pathway carried out by RtcB is very similar to the
human pathway (carried out by RTCB). The T4 phage uses a heal and seal pathway, but the
sealing activity of its polynucleotide kinase creates a 2’ 3° OH instead of the 2’PO4 in yeast. The
T4 Rnl1 ligase is active on this end, while yeast Trl1 requires a 2’ PO4. Because of this
difference in ligase, the T4 pathway doesn’t require Tpt1.
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Supplementary Figure 2: Multiple sequence alignment of Trl1 orthologs. The

following orthologs were aligned using CLUSTAL O(1.2.4): S. cerevisiae (Scer; YJLO87C), C.

albicans (Calb; C7_02060W_A), C. auris (Caur; B9J08_004868), A. fumigatus (Afum;
XP_752336.1), H. capsulatum (Hcap; XP_001544422.1), P. jirovecii (Pjir; XP_018228553.1), C.
neoformans (Cneo; XP_012049418.1), R. arrhizus (Rarr; KAG0748437.1), M. circinelloides
(Mcir; EPB83728.1), and R. irregularis (Rirr; PKK72613.1). The conserved peptide motifs (motif
I, Ia, Ill, 1V, V) in the ligase domain of Trl1 orthologs are indicated with blue boxes.
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