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Supplementary figure 1. 16S reads are enriched at the 3’ end of the locus.

A, Genomic tracks showing the raw read depth surrounding 12S and 16S rRNA loci,
The bottom track shows 0-10000 to highlight the 12S locus. Arrows show the orienta-
tions of gene loci.

B, Gene body coverage plot showing the coverage of 16S rRNA locus (red) and aver-
age coverage of all non-16S gene loci (purple) in planarians. The coverage is retrieved
from the untreated library, replicate 2. x-axis represents the percentage of the gene
body, from 0% (5' end) to 100% (3' end). y-axis represents the relative coverage of
reads that map to each part of the gene body. Dashed lines indicate the positions of A
stretches in 16S locus.
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Supplementary figure 2. Overrepresentation of 16S UMI causes aberrant cell calling.

A, Venn diagrams show the cell barcodes shared or specific to “untreated” or “DASHed” across biolog-
ical replicates. Table shows the number of cell barcodes in each area and replicate. The percentages
show the proportion of the numbers over the total cell numbers within the replicate.

B, Box plots depict the percentage of 16S UMI from the cells of indicated area. Enlarged box plots
from B show cells from “DASHed” libraries.
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Supplementary figure 3. 10 PCR cycles post-CRISPR is optimal.

Fragment analysis of cDNA with 0 (A), 5 (B), 10 (C) and 15 (D) cycles post-CRISPR.

x-axis shows fragment size in base pairs (bp), and y-axis is relative fluorescence units (RFU). Red
peak marks the lower marker (1bp) and blue peak marks the upper marker (6000bp).
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Single-cell DASH with 10X single-cell sequencing

Introduction

DASH effectively depletes unwanted cDNA sequences in bulk RNA-seq libraries with
minimal input (1ng) by CRISPR-Cas9 cleavage. DASH has also been applied to several
single-cell RNA-seq protocols'3. Here, we demonstrate DASH is also adaptable to 10X
single-cell sequencing pipeline and effectively depletes planarian 16S ribosomal RNA
that dominates planarian single-cell transcriptomes. This depletion of 16S rRNA saves
cost, enhances library complexity, and does not compromise downstream analysis.

Prepare sgRNAs*
1. The gRNAs are designed to target 16S in a non-overlapping manner by IDT
guide RNA design tool.

AAAAAAAGCACCGACTCGGTGCCACTTTTTCAAGTTGATAACGGACTAGCCTTATTTAA

T7RevLong |ACTTGCTATGCTGTTTCCAGCATAGCTCTTA
T7FwdAmp |TAATACGACTCACTATAG
T7RevAmp |AAAAAAAGCACCGACTCGGTGC
16S_1 TAATACGACTCACTATAGATATTTTCCTTTTTGTATTAGTTTAAGAGCTATGCTGGAAAC
16S_2 TAATACGACTCACTATAGCTTTTTGTATTACGGTTTGTGTTTAAGAGCTATGCTGGAAAC
16S_3 TAATACGACTCACTATAGTATGTTTTTATTCTCTCGAAGTTTAAGAGCTATGCTGGAAAC
16S_4 TAATACGACTCACTATAGGTGTTTTGTTTTATTTTCTTGTTTAAGAGCTATGCTGGAAAC
16S_5 TAATACGACTCACTATAGTGATAGTAGTGATATGTTTTGTTTAAGAGCTATGCTGGAAAC
16S_6 TAATACGACTCACTATAGTCTAGTTTTTAATTGTCTTTGTTTAAGAGCTATGCTGGAAAC
16S_7 TAATACGACTCACTATAGTAGTCGTTTGTTTGCTTATAGTTTAAGAGCTATGCTGGAAAC
16S_8 TAATACGACTCACTATAGATTTAACTTATCAGTGAGCAGTTTAAGAGCTATGCTGGAAAC
TAATACGACTCACTATAGGCAGTACTTTGACTGTACGAGTTTAAGAGCTATGCTGGAAA
16S_9 c
16S_10  |TAATACGACTCACTATAGTAATTCTAGAATTGTTTGAAGTTTAAGAGCTATGCTGGAAAC
16S_11  |TAATACGACTCACTATAGAAAGTATAAATTAAAAAACAGTTTAAGAGCTATGCTGGAAAC
16S_12  |TAATACGACTCACTATAGAGATACAGTTTGTTATTTCAGTTTAAGAGCTATGCTGGAAA
16S_13  |TAATACGACTCACTATAGCTAGAGAGTTTTTAACTTAGGTTTAAGAGCTATGCTGGAAAC
16S_14  |TAATACGACTCACTATAGTTCTTACTTTAGTTATTTGTGTTTAAGAGCTATGCTGGAAAC
16S_15  |TAATACGACTCACTATAGTTAGTTATTTGTTGGGGTAAGTTTAAGAGCTATGCTGGAAAC
16S_16  |TAATACGACTCACTATAGATTACATTATGAACTTCCTTGTTTAAGAGCTATGCTGGAAAC

16S_17

TAATACGACTCACTATAGTGAACTTCCTTAGGGATAACGTTTAAGAGCTATGCTGGAAA
C




16S_18

TAATACGACTCACTATAGCTATATCCCTGTTATCCCTAGTTTAAGAGCTATGCTGGAAAC

TAATACGACTCACTATAGATAACAGGGATATAGAATCTGTTTAAGAGCTATGCTGGAAA

16S_19 |C
TAATACGACTCACTATAGACAGGGATATAGAATCTTGGGTTTAAGAGCTATGCTGGAAA

168 20 |C

16S_21  |TAATACGACTCACTATAGTTAACTACAATTCAACATCGGTTTAAGAGCTATGCTGGAAAC

16S_22  |TAATACGACTCACTATAGGTTGAATTGTAGTTAAAGATGTTTAAGAGCTATGCTGGAAAC
TAATACGACTCACTATAGGTAGTTAAAGATAGGTGTAGGTTTAAGAGCTATGCTGGAAA

168 23 |C
TAATACGACTCACTATAGGTCGAACAGACTAAAAGTAAGTTTAAGAGCTATGCTGGAAA

16S 24 |C
TAATACGACTCACTATAGAGTTTAGACCGATGTGAATCGTTTAAGAGCTATGCTGGAAA

16S 25 |C
TAATACGACTCACTATAGTAGACCGATGTGAATCAGGTGTTTAAGAGCTATGCTGGAAA

16S. 26 |C

16S_27  |TAATACGACTCACTATAGAAAACCAACCTGATTCACATGTTTAAGAGCTATGCTGGAAAC
TAATACGACTCACTATAGCGTACAATGGACAGAAATTCGTTTAAGAGCTATGCTGGAAA

16S 28 |C
TAATACGACTCACTATAGGTCCATTGTACGAAAGGAATGTTTAAGAGCTATGCTGGAAA

16829 |C

16S_30  |TAATACGACTCACTATAGATCCAATTCCTTTCGTACAAGTTTAAGAGCTATGCTGGAAAC

2. To synthesize gRNA templates, make PCR reactions as below:

Component Volume
Nuclease-free Water 10.6 pl
5x Phusion HF buffer 4 pl
10mM dNTPs 0.4 ul
*16S_number 0.4 pl
T7RevLong 0.4 pl
T7FwdAmp 2 ul
T7RevAmp 2 ul
Phusion HF DNA polymerase 0.2 pl




Total 20 pl

* 16S_number refers to each oligo name starting with 16S

3. Run PCR as below:

Step1 98°C 30 sec
Step2 98°C 10 sec
Step3 51°C 10 sec
Step4 72°C 10 sec
*30 times step 2-4
Step5 72°C 2 min
Step6 12°C hold

4. Run electrophoresis to make sure the PCR product is a single band without
excessive primers

5. No PCR cleanup necessary. Otherwise, do gel purification.
6. Measure the concentration by nanodrop
7. Pool all the DNA templates equivalently
8. In vitro transcription
Example:
sgRNA templates 4 ug
10X buffer 10 pl
NTP 25mM 8 ul
T7 polymerase 2 ul
TIPP 2 ul
rRNAsin 1 ul
Nuclease-free water Bring to 100 pl

9. Add 1uL RQ1 RNAse-free DNAse, incubate RT for 20 minutes
10.Add 250uL 100% Ethanol

11. Incubate at -20°C for 1 hour (can go overnight here)

12. Spin at max speed for 20 minutes at 4°C

13. Remove solvent from the pellet, and add 1mL ice-cold 70% ethanol
14. Vortex briefly and spin at max speed for 2 minutes at 4°C



15. Remove solvent from the pellet, and add 1mL ice-cold 70% ethanol

16. Vortex briefly and spin at max speed for 2 minutes at 4°C

17. Remove the solvent, and place the sample at 37°C with the lid open until dry
18. Dissolve in the desired volume of the appropriate buffer. Suspending in 1/10th of
the initial transcription reaction volume should yield around 2mg/mL sgRNAs

Prepare 10X single cell libraries®
1. Dissociate desired tissues into cell suspension
2. Stain and filter for FACS sorting

3. Collect targeted numbers of cells according to Chromium Single Cell 3' Reagent

Kits User Guide (v3.1 Chemistry)

4. Resuspend into 1000 cells/pl in buffer recommended by Chromium Single Cell 3'
Reagent Kits User Guide (v3.1 Chemistry). In this study, we use CMFB buffer

[calcium-magnesium-free solution with 1% BSA (400mg/L NaH2PO4, 800 mg/L
NaCl, 1200 mg/L KCI, 800 mg/L NaHCO3, 240 mg/L glucose, 1% BSA, 15 mM

HEPES, pH7.3)]

5. Follow 10X chromium protocol and target 5000 cells/library until finishing Step 2
in Chromium Single Cell 3' Reagent Kits User Guide (v3.1 Chemistry)

DASH treatment®

1. After Step 2 in Chromium Single Cell 3' Reagent Kits User Guide (v3.1

Chemistry), the yield of cDNA will be 1-10ng/ul (from 3000-5000 X1 cells)
2. Assemble CRISPR master mix as below:

Component Volume Final
Nuclease-free Water 23 ul
NEBuffer 3.1 3 ul 1X
20 uM sgRNA 1l 0.66 uM
1 uM Cas9 Nuclease 2 ul 66 nM
(M0386S)
Total 29 ul
3. Pre-incubate for 10 min at 37°C
4. Add 1 ul of cDNA into CRISPR master mix

5. Incubate at 37°C overnight

cDNA purification



9.

. Mix CRISPR reaction with 1.8X Ampure Beads (Beckman) with 10 times

pipetting

Let stand for 5 min at room temperature

Place the tube on a magnetic stand for 3 min to separate the beads from the
solution

. Wash the beads with 80% freshly prepared EtOH 30 sec twice on the magnetic

stand

Air dry for 3 min on the magnetic stand

Remove tubes from the magnetic stand and resuspend the beads with 15 pl
Nuclease-free Water

Stand for 5 min at room temperature

Place the tube on a magnetic stand for 3 min to separate the beads from the
solution

Transfer the solution into a new tube

Library preparation

1.

2.
3.

Repeat Step 2.2 in Chromium Single Cell 3' Reagent Kits User Guide (v3.1
Chemistry) with 10 PCR cycles.

QC check on fragment analyzer

Proceed library preparation in Chromium Single Cell 3' Reagent Kits User Guide
(v3.1 Chemistry)

Expected results from fragment analyzer:
Before DASH:
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*Peak around 1200-1300 comes from 16S rRNA

After DASH:
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*The 16S rRNA peak should be gone, and the breakdown of 16S rRNA will be below
200 bp

After DASH+10 PCRcycle:
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*Additional round of Step2.2 can get rid of 16S rRNA breakdown

After fragmentation and indexing:
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