Supplementary Information
Direct RNA sequencing coupled with adaptive sampling enriches RNAs of interest in the transcriptome
[image: A screenshot of a graph

Description automatically generated]
Supplementary Figure 1. Direct RNA sequencing of the IVT pool. a, Bar plots showing the number of reads of GAPDH, ENO2, 18S rRNA, and ACTB present in bulk sequencing. b, Bar plots showing the reads count from bulk and 1sec, 3.5sec and 6.5sec adaptive sequencing. c-f, Density plots showing the length of mapped reads of ENO2 (c), 18S rRNA (d), ACTB (e), and GAPDH (f) in bulk sequencing and during adaptive sequencing. g, Density plots showing the distribution of read lengths in the rejected read pool when 1 or 3.5 sec decision time is used in adaptive sampling. The color labels are as shown.




[image: A screenshot of a computer

Description automatically generated]
Supplementary Figure 2. Using adaptive sampling to deplete transcripts of interest. a, Table showing the parameters for break times (decision times) tested in the depletion mode of adaptive sampling. b, Density plots showing the distribution of read lengths of rejected reads under different decision times of adaptive sampling. The color labels are as shown. c, IGV plots showing the distribution of read coverage along the length of GAPDH, ACTB, 18S rRNA, and ENO2 after GAPDH and ENO2 depletion by adaptive sampling. 
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Supplementary Figure 3. Applying adaptive sampling to enrich transcripts in the Candida albicans transcriptome. a, Top: schematic showing that 50% of the pores of a flow cell are used for bulk sequencing and 50% of the pores are used for adaptive sampling.  Bottom: Boxplot showing the number of reads that mapped to each of the 319 transcripts in bulk sequencing versus in the enrichment mode of adaptive sampling.  P-value is calculated using Wilcoxon Rank Sum Test.  b, Top: schematic showing that 50% of the pores of a flow cell are used for bulk sequencing and 50% of the pores are used for adaptive sampling to deplete 95% of the transcripts. Bottom: Boxplot showing the number of reads that mapped to the 319 transcripts in bulk sequencing versus in the depletion mode of adaptive sampling. c, Top: schematic showing that 50% of the pores of a flow cell are used for bulk sequencing and 50% of the pores are used for adaptive sampling to deplete the top 150 transcripts.  Bottom: Boxplot showing the number of reads that mapped to other transcripts in bulk sequencing versus in the depletion mode of adaptive sampling after depleting the top 150 transcripts.  P-value is calculated using Wilcoxon Rank Sum Test.  
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Supplementary Figure 4. Features of RNA that enable enrichment of RNAs in the transcriptome. a, Bar plots showing the slope of linear regression of reads count belonging to the depleted 4997 transcripts of different transcript lengths (200-400bp, 400-600bp, 600-1000bp, >1000bp) in in adaptive sampling and bulk sequencing. b, Bar plots showing the slope of linear regression of reads count for the remaining transcripts after 319 transcripts are enriched in adaptive sampling and Bulk. The remaining transcripts are binned according to their different transcript lengths (200-400bp, 400-600bp, 600-1000bp, >1000bp) in bulk sequencing. c, Bar plots showing the slope of linear regression of reads count belonging to the enriched 319 transcripts in adaptive sampling versus bulk sequencing, the 319 genes are binned according to their transcript lengths (200-400bp, 400-600bp, 600-1000bp, >1000bp) in bulk sequencing. d, Scatterplots showing the reads belonging to non-depleted genes of different abundance (<10, 10-20, 20-50, 50-200, >500 reads) in Adaptive sampling(Y-axis) and Bulk (X-axis), after depletion of top 150 abundant genes (Left). Bar plots showing the slope of linear regression of reads count between adaptive sampling and Bulk belonging to the rest of the transcriptome, after the top 150 transcripts are depleted, binned by transcript abundance (Right).  e, f, Scatterplots showing the correlation between the efficiency of depletion and polyA tail length, either enriching for 5% of transcripts (e) or depleting 95% of transcripts (f).  
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Supplementary Figure 5. Adaptive sampling does not impact pore health.  a, Scatterplot showing the log2 ratio of reads in adaptive sampling over bulk sequencing for the 26 newly identified transcripts versus the length of the transcripts. b, Density plot showing the distribution of the length of the newly identified transcripts versus the length of other annotated transcripts in Candida albicans.  c, Density plot showing the distribution of the abundance of the novel transcripts versus the abundance of other annotated transcripts in Candida albicans. p-values were calculated by Mann-Whitney-U Test. d, Bar plots showing the number of available pores over scan frequencies, single pores refer to pores that are available for sequencing. e, Detailed status of pores over the lifetime of the sequencing run. The X-axis corresponds to mux scan number (scan frequency is 1.5 hours) and the Y-axis indicates the number of pores. 

image1.png
Reads count (1000X)

Density(1/1000)

Density(1/1000)

density(1/1000)

Bulk (average)

70 -
61051
60 -
50 A
40 -
30 -
20 -
10 -
0 -
R
s g Bz
7 E
ENO2
4 - E Bulk
m AS 3.5s
Median length in
bulk sequencing:
1253 bases
2 -
04
0 500 1000 1500 2000
Length of mapped reads
E Bulk
2 | ACTB B AS 3.5s
Median length in
bulk sequencing:
623bases
1 -
0 A
0 500 1000 1500 2000
Length of mapped reads
| ]enrich_1s
. | enrich_3.5s
15 |
10 |
5 .
0 .
200 400 600 800

Rejection lengths — (GAPDH enrichment)

Density(1/1000) Reads count(X10)

Density(1/1000)

[ Bulk
[ AS_accepted reads
[] AS_rejected reads

1 sec 3.5 sec 6.5 sec
18S rRNA
E Bulk
M AS 3.5s

Median length in
bulk sequencing:
1221 bases

500 1000 1500 2000 2500
Length of mapped reads

[ Bulk

W AS_3.5s
Median length in
bulk sequencing:
1153

GAPDH

500 1000 1500 2000

Length of mapped reads




image2.png
rejection lengths — ENO2 depletion

B deplete_2s
I deplete_2.5s
B deplete_3.5s
TARGET NONE ENO2 ENO2 ENO2 ENO2 GAPDH S 41 B deplete 4.5s
& ENO2 S -
BREAK TIME(S) - 2 2.5 3.5 4.5 3.5 ;;
2 2
(O]
0
O -
0 300 600 900
bases
GAPDH + ENO2 depletion
ENO2 200 400 600 800 1000 1200

[0~ &3774) B '—Nj

[0- 61411) P ——m—-}

G APDH 200 400 600 800 1000 1200
A OO TIw - . . I 'IT'_' ""I"“'II“ I

L ik e

185 rRNA 200 490 600 800 1000 1200 1400 1600 1800
e . | "N'T|~|--T—W,, TM[-T —F

Ft — .,W T FTPWWWWW-WIWHW




image3.png
No. of reads on 319 genes

Enrich for 319 genes

50% bulk  50% enrichment
sequencing mode (AS)

p=0.06
120 -

100 - —
80 A
60
40 1
201

R —

bulk AS

Deplete 95% of genes

50% bulk 50% depletion
sequencing mode (AS)

p=0.00032

® 250- :
c .
q) 8 -7t
S 2004 . !
2 + |
™M |
cC 150_ : I
O 1
%)
S 100-
9 : T
5 507 | :
o ! '
Z O_ 1 PR

bulk AS

Deplete 150 genes

50% bulk 50% deplete
sequencing 150 genes (AS)

p=0.002

o 150
c
()] ]
(@) |
o | '
< 100- ! |
@) | |
C |
@) : |
(7)]
S 50+
o
ke
2 00— o

bulk AS




image4.png
a N b
Gene length and efficiency Depletion vs length in
20. of depletion 304 2.91 enrichment 2 0-
n=53 for 319 transcripts
c 1.658 c S
O x Q2 x 9 x
23 1.5 2 3 2 3 1.5-
o2 _ 572 2.0 - T
=239
S5, 1002 =046 2 s ® 5
g2 1.0 0.867 n0=%g4 S 2 T < 1.0
£ c : £ c £ c
= = 10 - 9
° 205] o2 0.68 0.72 0.70 o 205
Q @ o o o o
o Q o L o
n n n
0.0- 0.0 0.0.
200 400 600 =>1000 200 400 600 >1000
-400 -600 -1000 -400 -600 -1000
d transcript length (bp) transcript length (bp)
Reads count <=10Qreads 50, 10< Reads count < 20 reads 20<reads < 50
§E 301 'y =1.02x + 1.0488, 40| y=1.07x +0.6986 :
-} . M ; ° .
Q 9| 20 30- |
8.9 20
58 10 10.
o <
0] : : . . . 0 .
2 4 6 8 10 10 12 14 16 18 20
Bulk reads count Bulk reads count Bulk reads count
o 300, 50 <reads count < 200 200 <reads< 500 80007 1eads > 500
» 5 y =1.10x +0.2292, y=1.13x-4.0239, ¥  goo0| y=1.11x - 5.5083
23 |20 - ik et
88 e ol 4000
@ |100] ~xi
S0 . 2000
0 : . — : . 0l . . . 0
0 50 100 150 200 250 200 300 400 500 0 2000 4000 6000 8000
Bulk reads count Bulk reads count Bulk reads count
e f
Rejected reads from Reads from
5% enrichment 95% depletion
2.0 2.0
=-0.002X-0.2 y=0.001X-0.5
1.5 1 R2=0.003 1.5 1 R2=0.002

20 30 40 50 60 70
median polyA length (per gene)

log2 [Fold change (Rejected / Bulk)]

log2 [Fold change (Rejected / Bulk)]

20 30 40 50 60 70
median polyA length (per gene)

Gene length and efficiency
of enrichment

n=48
1.451

n=205 n=895 n>1000
1.571 1.566 1.564

200 400 600 =>1000
-400 -600 -1000

transcript length (bp)

Top 150 gene depletion,

1.2 check the rest genes

Slope of linear regression
between AS and Bulk

<10

10
-20

20 50 200 >500
-50 -200 -500
Reads count




image5.png
27 n=26, R2=0.35
X ®
g - .
(7) ® ° R - B
o 0 dpse e C______.
o |%e%g o°
< °o®
[ __1 - @
(@]
o
1000 2000 3000
Transcript length (bp)
Single pore
mm AS
Bulk
400 I Bu
i)
C
>
@)
@)
, | I |‘|‘|||||||I|I|IIII||I|
0 10 20 30 40

Scan number

Density (1/10%)

Counts

0

C
Mann-Whitney-U Test p-value: 7.8X10-° Mann-Whitney-U Test p-value: 5.4X10-"
7 — known genes 1.4 — known genes
6 — 26 novel genes 12. — 26 novel genes
D 1 1.0-
4 % 0.8
3- 206
2 - 0.4-
1. 0.2
0 . . : : . 0.0 , : . ;
0 2000 4000 6000 8000 1 2 3 4
Gene length Log ,,(Bulk Depth)
Adaptive Sequencing Bulk
1000 -
750 -
mux_scan_assessment
. reserved_pore
500 - . other
. multiple
. saturated
250 - . unavailable
. Zero
. single_pore
0 10 20 30 40 0 10 20 30 40

Time (hours)





