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SUPPLEMENTARY TABLE AND FIGURES LEGENDS
Table S1. Saccharomyces cerevisiae strains used in this study

Supplementary Figure 1. Functional analysis of Qri7 and Sua5.

a) Analysis of Qri7 subcellular localization. C-terminal Flag tagged wild type Qri7
resides within the mitochondria (center panel). A C-terminal Flag tagged variant of
Qri7 lacking its mitochondria targeting sequence (MTS) resides within the cytoplasm.
Placement of a Flag tag adjacent to the MTS of wild type Qri7 also results in protein
localization to the cytoplasm, as does further deletion of the MTS (right panel). WCE,
C and M denote whole cell extract, cytoplasmic fraction and mitochondrial fraction
respectively. PGK and Porin represent positive controls for cytoplasmic and
mitochondrial localization (left panel). (b) Complementation analysis of a sua5A yeast
strain by Qri7AMTS.

Supplementary Figure 2. Multiple sequence alignments of Sua$ and Qri7.

(a) Multiple sequence alignments of Sua5 generated by T-coffee. Organisms
represented on alignment are Escherichia coli (ec), Sulfolobus tokodaii (st), Danio
rerio (dr), Thermoplasma acidophilum (ta), Caenorhabditis elegans (ce),
Methanococcus jannaschii (mj), Homo sapiens (hs), Saccharomyces cerevisiae (sc),
and Drosophila melanogaster (dm). Identical residues are highlighted in dark orange
and similar residues are highlighted by light orange. An asterisk denotes residues
involved in ATP or threonine binding. Secondary structure elements shown at top of
aligned sequences correspond to structure of Sulfolobus tokodaii SuaS; PDB 3AJE.
(b) Multiple sequence alignment of Qri7 generated by T-coffee. Organisms
represented on alignments are Ashbya gossypii (ag), Bos Taurus (bt), Drosophila
melanogaster (dm), Homo sapiens (hs), Kluyveromyces lactis (kl), and
Saccharomyces cerevisiae (sc). Identical residues are highlighted in dark blue and
similar residues are highlighted in light blue. Residues that are universally conserved
in the Kael/Qri7/YgjD family are highlighted in green. An asterisk denotes residues
involved in Qri7 dimerization.

Supplementary Figure 3. Validation of t6 A formation by mass spectrometry

(a) Mass spectra of t6A standard. (b) Mass spectra of in vitro generated t6A product,
which shows a prominent m/z product of 411. (c) Mass spectra of in vitro generated
t6A product in the presence of '*C bicarbonate, which increased the abundance of t6A
product with m/z value of 412 (+1). (d) Mass spectra of in vitro generated t6A
product in the presence of '*C threonine, which shifts the prominent t6A product to a
m/z value of 415 (+4). (e) Mass spectra of in vitro generated t6A product with both
1C bicarbonate and °C threonine, which shifts the prominent t6A product to a m/z
value of 416 (+5). (f) Schematic of the atomic contribution of threonine and
bicarbonate to toA

Supplementary Figure 4. Refolded Sua$ has the same specific activity as a non-
denatured preparation of Sua$

(a) SDS-PAGE analysis of his-Sua5 before and after refolding and re-purification (left
panel). The additional low molecular weight bands in the his-Sua5 sample are results
of Sua5 degradation during the denaturating and refolding process. Work flow chart
of generating refolded his-Sua$5 (right panel). (b) Refolded his-Sua5 retains the same



specific activity in t6A biosynthesis. (c) Refolded his-Sua5 retains the same specific
activity in threonylcarbamoyl-adenylate production.

Supplementary Figure 5. Analytical ultracentrifugation analysis of Qri7 Mutants
(a) Velocity analytical ultracentrifugation analysis of Qri7 proteins harboring catalytic
cleft mutations. Mutations within the catalytic cleft do not disrupt the dimerization
ability of Qri7. (b) The dimerization dissociation constant of R104A and K130A Qri7
dimer interface mutants. A protein concentration series for each mutant was analyzed
by sedimentation velocity analytical ultracentrifugation. The peak size corresponding
to the dimer species was normalized to the total peak size of both monomer-dimer
species and plotted as a function of protein concentration.



Supplementary Table 1. Saccharomyces cerevisiae strains used in this study

Strain

Strain Alias Background Genotype Source

DD2067 bud32A W303 MATa ade2-1 trp1-1 can1-100 leu2-3,112 his3-11,15 Reference 11
ura3-1 GAL+ psi+ ssd1-d2 RAD5+ bud32::NATMX

DD2068 kae1A W303 MATo ade2-1 trp1-1 can1-100 leu2-3,112 his3-11,15 Reference 11
ura3-1 GAL+ psi+ ssd1-d2 RAD5+ kae1::KANMX

DD572 cgi1214 W303 MATa ade2-1 trp1-1 can1-100 leu2-3,112 his3-11,15 Reference 11
ura3-1 GAL+ psi+ ssd1-d2 RAD5+ cgi121::KANMX

DD1239 gon7A S288c MATa his3-1 leu2-0 met15-0 ura3-0 gon7::KANMX Reference 11

DD1872 pcc1-4 W303 MATa ade2-1 trp1-1 can1-100 leu2-3,112 his3-11,15 Reference 12
ura3-1 GAL+ psi+ ssd1-d2 pcc1-4::HIS3, ade8D

suasA S288c MATa his3-1 leu2-0 ura3-0 sua5::KANMX See
Acknowledgement
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