	[image: image1.png]60

LR

=3

Demethylation fraction (')

388 8

H
i
H
£

100

)

Demethyla

Demethylation fraction (%)
2 s 2 2

m'A
- A
Y
o mix
1 IR ]
Time (min)
m'e
- AKe
= Disss
- mix
v n a % ®
“Time (min)
amiA
BmiG

w21 3 5
Ratio of D1355: tRNA





	Supplementary Figure 1

	Development of DM-TGIRT-Seq.

	(a) View of AlkB active site stereochemistry models with m1G coordination based on Protein data bank (PDB) ID 3KHC and 3BIE.  Bottom left shows m1G bound wtAlkB while bottom right shows m1G bound by the D135S mutant. The mutated amino acid is indicated in red. (b) Demethylation efficiency of proteins towards modifications.  tRNAs were treated with equimolar AlkB (pink), equimolar D135S (cyan), or a mix of both AlkB and D135S (tRNA: AlkB: D135S = 1:1:1) at pH 5. Demethylation fractions of m1A (top) and m1G (bottom) were subsequently analyzed. (c) The pH-activity profiles for demethylation reactions of m1A and m1G in tRNA by a mix of wtAlkB and D135S. (d) The protein ratio profiles for demethylation reactions of m1A and m1G. tRNA was incubated with equimolar wtAlkB with varying folds of D135S as indicated in the figure, since wtAlkB has already been shown to efficiently demethylate m1A. All the demethylation experiments shown were carried out in triplicate; error bar, n = 3 ± SD.
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Experiment Samplelreplicates Total reads Mapped reads | Mapped rate
Untreated_tRNA-rep1 10,274,528 8,035,305 7821%
Untreated_tRNA-rep2 11,950,195 9,002,637 75.33%
Treated_tRNA-rep1 19,182,690 15,740,700 82.06%
Treated_tRNA-rep2 537 6,648,554 76.73%

DM-TGIRT-Seq = P 8,664,

Untreated_total RNA-rep1 6,061,349 2,389,803 39.43%
Untreated_total_RNA-rep2 7,449,486 2,859,338 38.38%
Treated_total_RNA-rep1 10,134,776 4724971 46.62%
Treated_total_RNA-rep2 8,117,189 3,780,999 46.58%
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	Supplementary Figure 2

	DM-TGIRT-Seq mapping.

	(a) Total reads, mapped reads, and mapped rate for 4 sets of biological replicates. (b) Compare added internal tRNA standards and total reads; error bar, n = 4 ± SD. Despite the wide variations of total reads in each sample, reads of the standards are very similar, indicating that the read variations among individual samples do not reflect the variations in tRNA abundance, rather, they were derived from variations in sample handling and efficiency of enzyme reactions in each sample.
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	Supplementary Figure 3

	Replicate sequencing plots.

	(a) Purified tRNA, untreated. (b) Purified tRNA, +demethylases. (c) Total RNA, untreated. (d) Total RNA, +demethylases.
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	Supplementary Figure 4

	Chromosome 6 tRNA isodecoder expression.

	Among all human chromosomes, Chr. 6 contains the highest number of annotated tRNA genes (166), plus 9 tRNA pseudogenes. Of these 175 genes/pseudogenes, 157 are clustered within a ~2.7 Mbp region next to the class I MHC genes. We were able to determine the expression of 131 genes/pseudogenes because of their unique sequences among themselves or among other Chr.6 tRNA genes. The other 44 genes have the same sequence as one or more tRNA genes located in other chromosomes. (a) Untreated. Arrow points to the expanded region containing the tRNA gene cluster within the 2.7 Mbp region. The number of tRNA genes that can be uniquely analyzed is indicated: 117 in the 2.7 Mbp region, and 14 outside this region. (b) Plus demethylase treatment.
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