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1. 

Total RNA-sequencing without poly(A) selectionṕ ḯTotal RNA-seqṖ לּךּ ךּ
כֿ ḯ RNA ṕ RNA Ṗ ︣ כֿ צּ קּ Ḱ

ḯTotal RNA-seq פּ ḯRNA ṇ IIṕ ḯPol IIṖ
קּ כֿ ︣ḰPol II ṇ

︡ḯ Pol II ṕ Ṗ
︣ כֿ Ḱ אל ḯקּ ḯ

ṕ Ṗ ︡ כֿ ḯ צּ קּ
ךּ כֿ צּ קּ Ḱ

2. 

Total RNA-seq ṇ
Total RNA-seq ṇ ḯ ︣ RNA ︡ טּ Ḱ ṇ

ḯ RNA Ḱ ṇ ḯ ṇ לּךּ אל Ḱֿכ
ḯRNA ḯ ṕ ṇ Ṗ טּ (Fig.1

) ḰTotal RNA-seq ḯ ṇ ḯ צּ כֿ צּ ךּ
Ḱ ḯ5’ּפ 3’ צּ ︢ Ḱ ḯ ṇ

צּ שּקּ ḯ צּ ︣ Ḱאל ḯ ṇ
פּ’5 3’ וֹפּ ︣ Ḱֿכ Pol II צּ ︡

ףּ ḯֿכ ṇ ︡ ḯ וֹ ḯ קּ
נּ (Fig.1 )Ḱ

כֿ ṕ Ṗ︣
Genome-wide run-on sequencing (GRO-seq) native elongating transcript sequencing (NET-

seq) טּצּ Ḱֿכ ḯ כֿ צּ קּ Ḱ
ḯhidden Markov models (HMMs) כḰֿלּ ḯ

ṇ ḯ ︣ טּ Ḱ
Ṅ ḯTotal RNA-seq 1 כֿלּ ḯ ṇ ףּ non-coding RNA

וֹףּ ︡ḯ
ṕ Ṗ ︣ טּ Ḱ

3. Total RNA-seqּפ Pol II density -1

5. 6. Pol II density

7. Pol II densityṕ Ṗ 8. Pol II density ṇ
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(a) Observed data : Total RNA-seqread counts

(b) Estimated data : Pol II density

(c) Elongation rate from Pol II density

Fig2. Schematic for Pol II densityfrom Total RNA-seq

Fig1. Saw-tooth pattern from total RNA-seq

4. Total RNA-seqּפ Pol II density -2

Fig3. Correlation between the level of histone modifications and estimated Pol II density

צּ אל כֿ ḯ ḯ צּ
אל Ḱ Pol II ︡ ךּ כֿ צּ ךּ Ḱ

ES ︡ Pol II

︡ḯ ︡ Pol II ︣ טּ
(Fig.3)Ḱ

H3K36me3: ṕ Ṗ
H3K4me3: 

H3K27ac: 

H3K79me2: 

H3K79me2 rep1
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Fig5. Correlation between the level of nucleosomes and estimated Pol II density

ṇ צּ ךּ ḯ צּ
︡ טּ ḯ ṇ
צּ ךּ ḯ צּ ︡

טּ ḰPol II densityּצ ךּ כֿ צּ ךּ
כֿ ︡ḭֿכ ṇ צּ ךּ כֿ

︣ Ḱ ︡ Pol II ṇ
︣ טּ (Fig.5)Ḱ
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Fig4. Splice site is unknown. Our model predict unknown splice sites (recursive splicing sites).

(a) Splice sites are detected 

(b) Recursive splicing (RS) sites are detected


