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Appendix Figure Legends

Appendix Figure S1. Preparation and characterization of AS CDK12 HCT116 cell line.

a, Sanger sequencing of WT CDK12 HCT116 clones.

b, Sanger sequencing of AS CDK12 HCT116 clones.

Appendix Figure S2. Genes that are more strongly down-regulated have a tendency towards more
reduced occupancy of RNAPII at their 3’ends.

Metagene analysis of ChlP-seq occupancies of RNAPII as described in Fig. 5b, ¢ on groups of genes
with the indicated log2 fold-change of expression in nuclear RNA-seq.

Appendix Figure S3. P-Ser5 occupancy normalized to RNAPII shows no or very little changes
across genes after CDK12 inhibition.

Metagene analysis as described in Fig. 5b, ¢ of ChlP-seq P-Ser5 occupancies normalized to RNAPII.
Appendix Figures S4. The shift of P-Ser2 into the gene body is most pronounced in strongly down-
regulated genes.

Metagene analysis as described in Fig. 5b, ¢ of ChlP-seq P-Ser2 on groups of genes with the indicated
log2 fold-change of expression in nuclear RNA-seq.

Appendix Figures S5. P-Ser2 occupancy normalized to RNAPII shows small but highly significant
changes after CDK12 inhibition.

Metagene analysis as described in Fig. 5b, ¢ of ChlP-seq P-Ser2 occupancies normalized to RNAPII.
Appendix Figure S6. SPT6 travels together with RNAPII on genes independently of CDK12 kinase
activity.

Metagene analysis as described in Fig. 5b, ¢ of ChlP-seq SPT6 profiles normalized to RNAPII.
Appendix Figure S7. Examples of genes whose transcription processivity and expression is

dependent on the CDK12 Kinase activity.



a, b, ¢, Examples of genes whose transcription processivity and expression is dependent on the CDK12
kinase activity. Nuclear RNA-seq data and RNAPII, P-Ser2, P-Ser5 and SPT6 ChIP-seq data for
SWSWAP (a), TOPBP1 (b) and MCM10 (c) as described in Figs. 5d, e.

Appendix Figure S8. CDK12 inhibition results in transcript shortening of a subset of genes.

a, Differentially used down-regulated exons are predominantly present at gene 3’ends. Graph shows the
distribution of relative exon positions as described in Fig. 6b of differentially used down-regulated exons
(according to DEXSeq, log2 fold-change <-1, p<0.01, n=3473 genes).

b, Differentially used up-regulated exons are predominantly present at gene 5’ends. Graph shows the
distribution of relative exon positions as described in Fig. 6b of differentially used up-regulated exons
(according to DEXSeq, log2 fold-change>1, p<0.01, n=2017 genes).

¢, Inhibition of CDK12 kinase activity results in shorting of a subset of transcripts. Box plot shows the
relative position of all exons (n=282614 exons) in comparison to exons identified as either up-regulated
(log2 fold-change>1, p<0.01, n=2017 genes) or down-regulated (log2 fold-change<-1, p<0.01, n=3473
genes) by DEXSeq. n=3 replicates.

d, In down-regulated genes without a significantly differentially used exons, the exons close to 5" and
3’ends also tend to be weakly up- and down-regulated, respectively. Box plots show the log2 fold-change
in exon usage after CDK12 inhibition determined by DEXSeq for exons in genes without differentially
used exons (p>0.01 for all exons). Exons were grouped into deciles according to their relative exon
position. n=3 replicates.

e, T, Genes with up- or down-regulated exons (at least one exon with log2 fold-change >1 or <-1,
respectively, p<0.01) show similar shifts of RNAPII and P-Ser2 occupancy in comparison to genes
without differentially used exons (p>0.01 for all exons). Metagene analyses of RNAPII (e) and P-Ser2 (f)

ChlIP-seq data as described in Fig. 5b, c. P-Ser2 occupancy is normalized to RNAPII occupancy.



g, Distribution of exon usage changes in genes not down-regulated but with significantly regulated exons
shows a similar trend as for the down-regulated genes. Box plot shows log2 fold-changes in exon usage
after CDK12 inhibition determined by DEXSeq for genes not down-regulated. Exons were grouped into
deciles according to their relative exon position. n=3 replicates.

Appendix Figure S9. CDK12 kinase activity is required for optimal transcription of long genes.

a, b, Longer genes tend to have a larger fraction of differentially used exons. The same analysis as in the
Fig. 7a using only down-regulated (a) or upregulated (b) exons, respectively. n=3 replicates.

Appendix Figures S10-S12. Longer genes show stronger changes in RNAPII, P-Ser2 and P-Ser5 ChIP-
seq occupancy after CDK12 inhibition. Metagene analysis as described in Fig. 5b, ¢ of RNAPII (S10), P-
Ser2 (S11) and P-Ser5 (S12) ChlP-seq on groups of genes with the indicated length.

Appendix Figure S13 and S14. Genes with shortened transcripts have reduced RNAPII occupancy at 3’
ends and show a shift of the P-Ser2 signal towards gene bodies. Metagene analysis as described in Fig.
5b, c of RNAPII (S13) and P-Ser2 (S14) ChiP-seq occupancies on groups of genes with the indicated
changes in their transcript length. Absolute A90% distance = 90% distance in control - 90% distance in
CDK12-inhibited cells (positive values indicate shortening of transcripts in CDK12-inhibited cells).
Relative A90% = absolute A90% divided by gene length.

Appendix Figure S15. CDK12 kinase activity is required for optimal transcription of long, poly(A)-
signal-rich genes.

a, Gene length and abundance of canonical poly(A) signals are correlated. Length and number of
canonical poly(A) signal sequences (AATAAA, ATTAAA) in protein coding genes is plotted against

each other. rho=Spearman rank correlation coefficient.



b, Presence of poly(A) signals contributes to the shortening of transcripts. Box plots show the difference
in the 10, 50 and 90% distance divided by gene length between control and CDK12 inhibited cells.
Genes were grouped into quantiles according to the number of poly(A) signals (AATAAA, ATTAAA)

per kilobase (kb) of gene length. n=3 replicates.
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Appendix Fig. S6
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Appendix Fig. S8

Relative position of up-regulated exons (n=2017)

Relative position of down-regulated exons (n=3473)
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Appendix Fig. S8
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Appendix Fig. S9

<

0 0O  @D@OO® e -------
a o o 00 D GOWM CECINBOR - ---- -
o o w @ DOH!l .....
<] o0 oggi
o oo o o oESEl.
oo o ooan.n-u-l_
»
|
@ o oD ooei_
© © 00 0O 0O00DaDo
oon,oo@ml__
T T T T T -
wn <t o] o - o
o =1 5 & z 2

auab Jad suoxas paisal# / suoxa “Bal-umop -Bisg

gy v’ eIt

M v6avl

gX §9'98

gx 6165

aX €82y

X e0°Le

¥ vL'22

¥ ¥0°91

a4 L 01

g4 29

g4 9570

deciles based on length of longest (genomic) transcript

auab Jad suoxa pajsal / suoxa "Bal—dn ‘Bisg

— 8¥ ZF'EISt
o 00 0OMAECHUm - - - - |
~ M ve'ert
s o] @ o o gi... =
— g4 5998
o o wmoo © O oo - - -
— g¥ 61’65
o oo o©oo ®O o@aulil -
- aMeger
o o000 o0 ooo_uoﬂﬂﬁll_l
- 8 E0IE
o o o o® i_ -
- a¥vice
o coneuil_ -
— a4 09t
o o ogi_ -
— 8¥ L0
o o o oonunﬁ!_ |
—axe9
o o o Eugo_ =
~ 84950
T T T T T T
L = o« o ™ =
=] =] S = =] =]

deciles based on length of longest (genomic) transcript

15



Appendix Fig. S10
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Appendix Fig. S11
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Appendix Fig. S12
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Appendix Fig. S13
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Appendix Fig. S14
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