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Figure S1: EMBR-seq effectively depletes rRNA from fragmented total RNA. EMBR-seq
depletes rRNA to 15% and 17% of the mapped reads for total RNA samples with RIN scores of
7.2 and 2.4, respectively. In both cases, mMRNA accounts for more than 80% of the mapped reads.

These experiments were performed starting with 100 ng total RNA from E. coli.
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Figure S2: Combining Terminator™ 5’-phosphate-dependent exonuclease (TEX) digestion
with EMBR-seq does not improve rRNA depletion. Performing TEX digestion prior to EMBR-
seq results in less efficient rRNA depletion and mRNA enrichment compared to experiments
without TEX (Fig. 2a) (n> 2, except in TEX + 3'P blocking primer where n =1). These
experiments were performed starting with 100 ng total RNA from E. coli. Error bars represent

standard deviations.
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Figure S3: Cost associated with performing EMBR-seq. (a) The cost of performing rRNA
depletion in EMBR-seq is ~$0.40 per reaction. The cost per reaction in EMBR-seq is an order of

magnitude lower than other published rRNA depletion methods and commercial kits (Additional
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file 1: Table S1 and Additional file 2). (b) The plot shows the total cost for the complete EMBR-
seq protocol per sample (starting from total bacterial RNA extraction to lllumina library
preparation) as a function of the number of samples multiplexed (using the sample barcodes in
the RT primer) per lllumina library. Starting from 1 sample per Illlumina library to 96 samples per

lllumina library, the total cost drops from $36 to $20 per sample.
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Figure S4: Higher number of genes detected in EMBR-seq is not dependent on the
sequencing depth. To ensure that the number of genes detected in EMBR-seq samples
compared to the control samples is not an artifact of sequencing depth, we downsampled the
mapped sequencing reads to show that EMBR-seq detects more genes at different levels of
downsampling. The figure also shows that the number of genes detected does not increase
substantially beyond ~0.5 million mapped reads, suggesting that our sequencing libraries have
been sequenced at sufficient depth (n = 3). Error bars represent standard deviations. For the

EMBR-seq group, error bars are of the same scale as the size of the data points.
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Figure S5: Distribution of reads along E. coli operons in EMBR-seq. The panel shows the
distribution of reads along E. coli operons obtained from EMBR-seq and mouse genes obtained
from CEL-seq. The normalized distance from the 3’ end is based on discretizing the E. coli
operons and mouse genes into 50 bins. The dotted line indicates the expected distribution of
reads from each bin in the absence of any detection bias. The E. coli data is obtained from 100

ng starting total RNA.
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Figure S6: Gene transcript count correlation between different input total RNA amounts in
EMBR-seq. (a-c) Panels show gene transcript count Pearson correlations between 100 ng
starting total RNA and lower input total RNA in EMBR-seq. As expected, the Pearson correlation
drops when starting with lower amounts of total RNA. These experiments were performed with

total RNA from E. coli.
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Figure S7: Quantification of 16S and 23S rRNA sequence conservation using Shannon
entropy. (a,b) The panels show Shannon entropy scores for the sequence alignment of the last
100 bases of 16S and 23S rRNA from 4000 and 119 species, respectively. The red dots are the
locations of the E. coli bases. The minimum entropy score of zero indicates that a position is
completely conserved across all species analyzed, and the maximum Shannon entropy of 1.0
indicates that the bases at a location are uniformly distributed among species, or minimally

conserved.
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Table S1: Comparison of rRNA depletion methods.

Supplier . .
or Kit or method W_ork_lng Costisample Minimal input Percent Advantages Disadvantages
C name principle ($, approx.) rRNA left
publication
This work EMBR-seq Poly-A tailing 0.36 20 pg ~10-22% 1. Inexpensive and small | 1. Does not deplete as
with rRNA up-front cost much rRNA as other
blocking 2. Simple design: 1 oligo | methods
primers per type of rRNA 2. Minor detection bias
3. Shown to work for
starting material as low
as 20 pg
Prezza et DASH Cas9-mediated 3-7 ~0.4 ng ~10-50% 1. Shown to work for 1. Requires more than
al., 2020 [1] cleavage of both gram-negative 100 primer sequences,
rRNA-derived bacteria and anaerobic need around 650-800
cDNA gut bacteria oligos for more efficient
2. Low cost depletion
3. Has software for 2. Does not deplete as
automated guide RNA much rRNA as other
design methods
4. Shown to work for 3. Depletion efficiency
starting material as low is variable and
as 400 pg depends on the
5. Does not lower the concentration ratio of
amount of starting sgRNA and Cas9 to
material for initial cDNA the cDNA, which might
synthesis and PCR require some
amplification optimization
Lucigen Terminator 5' selective 6.6 1 ug ~85-90% [3] | 1. Simple enzymatic 1. Poor rRNA depletion
exonuclease rRNA (recommended by reaction that requires 2. Appears to worsen
(TEX) degradation Lucigen); little design effort and is | mRNA detection in
100 ng (this work); straightforward to combination with other
single bacteria perform in the lab techniques
cells [2] 3. Might introduce &'
detection bias
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Supplier

or Kit or method Working Costisample Minimal input Percent Advantages Disadvantages
C name principle ($, approx.) P rRNA left g g
publication
Culviner et \ Oligo-based 10 2 ug ~20-25% 1. Has an algorithm for 1. Requires multiple
al., 2020 [4] rRNA pull-down designing oligos for any | oligo optimization
species or combination cycles in silico, up to
of species of interest 100 rounds
2. Shown to work for at 2. New optimization
least 3 common bacterial | step might be required
strains for every new
combination of species
3. Up-front cost for the
oligos
4. Only microgram-
level starting material
reported
Huang et \ RNase H- 12.94 100 ng <5% to ~25% | 1. Shown to work for 1. Requires > 80 oligos
al., 2019 [5] based bacteria from 3 distinct 2. Up-front cost for the
phyla oligos
2. Oligo probes can be 3. Lowest input
applied to closely related | reported is 100 ng
species
3. Very good rRNA
depletion
4. Has a simple tool to
design probe libraries
5. Option to order probes
or synthesize in house
Thermo MICROBExpress | Oligo-based 25 2ug 1to <10% 1. Excellent rRNA 1. Cheaper alternate
Fisher rRNA pull-down depletion oligo-based pull-down
Scientific 2. Works for many methods available

different gram-positive
and gram-negative
bacterial species

2. Likely not easily
customizable to other
species not validated
by the manufacturer
3. Only microgram-
level starting material
reported
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Supplier . ]
or Kit or method W_ork_lng Costisample Minimal input Percent Advantages Disadvantages
C name principle ($, approx.) rRNA left
publication
NEB NEBNext rRNA RNase H- 40.5 10 ng <2% 1. Excellent rRNA 1. Cheaper alternate
depletion kit based depletion RNase H-based
(bacteria) 2. Compatible with both | methods available
gram-positive and gram- | 2. Likely not easily
negative organisms, customizable to other
shown to work well species not validated
across at least 20 by the manufacturer
different bacterial
species
Thermo RiboMinus Oligo-based 50 2ug <2% 1. Excellent rRNA 1. Cheaper alternate
Fisher Transcriptome rRNA pull-down depletion oligo-based pull-down
Scientific Isolation Kit, methods available
bacteria 2. Likely not easily
customizable to other
species not validated
by the manufacturer
3. Only microgram-
level starting material
reported
lllumina RiboZero Plus RNase H- 80 10 ng <2% 1. Excellent rRNA 1.Cheaper alternate
rRNA depletion kit | based (reported by depletion RNase H-based
Prezza et al, 2. Shown to work well methods available
2020 [1]) across at least 25 2. Likely not easily
different species customizable to other
3. Works for both species not validated
prokaryotic and by the manufacturer
eukaryotic samples
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