Background: de novo DNA methylation by Dnmt3Db
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Background: Gene body methylation in cancer

- Global DNA hypomethylation in tumours
- Abnormal transcripts in cancer
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Dnmt3b binds preferentially in genes in third
and fourth quartiles
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Dnmt3b binding correlates with H3K36me3
histone modification
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Dnmt3b-/- leads to reduced DNA methylation
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Increased amount of RNAs transcribed within
gene body of Dnmt3b-/-
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Increased Pol Il binding on intragenic regions

in Dnmt3b-/-
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DECAP-Seq: How it works

Recall: 5" cap (and 3' poly-A
tail) added to transcripts as

S CAP (GPPP)  TSS =TT % RNAprocessing steps




DECAP-Seq: How it works
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Recall: 5" cap (and 3' poly-A
tail) added to transcripts as
RNA processing steps.

RNA 5'
pyrophosphohydrolase
(RppH) removes the cap,
leaving a single phosphate



DECAP-Seq: How it works
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Recall: 5" cap (and 3' poly-A
tail) added to transcripts as
RNA processing steps.

RNA 5'
pyrophosphohydrolase
(RppH) removes the cap,
leaving a single phosphate

T4 RNA ligase attaches a
known adapter sequence



DECAP-Seq : Distribution of TSSs

(/)]
(dp)]
(p)]
|_

)]

3/""\.
g8

5o
Y T

o X

| -

()]
0

=

=
prd

50;
45 ;
40
351
30;
251
201
15-
10-

5
0

DECAP-seq
- WT
— KO
| !
Annotated Annotated

TSS

TES

No. of total TSS per gene &*
o

DECAPq;seq
c

Anr(lz:atl)tg% ;’)SS ;’? Gene body
T =] Bopom
10 i i %12 Bl -
| b I
o.-- "g g! =

5 2 2 & 2




DECAP-Seq : Distribution of TSSs

Number of unique TSSs
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More TSSs appear on gene
bodies in Dnmt3b knockout
cells




DECAP-5eq : 'De novo' T55s
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DECAP-5eq : 'De novo' T55s

c d DECAP-seq reads distribution
Gene-body TSSs (RPM > 6) (on TSSs RPM > 6)
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The increased number of TSSs in Dmnt3b knockout cells are largely de novo
(do not appear in the wild type).




DECAP-Seq : Binding profiles
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Read count

DECAP-Seq : Binding profiles
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TSSs found only in Dmnt3b knockout cells appear in areas of the genome
where there would normally be high H3K35me3 and dnmt3b binding.




DECAP-5eq : Sequence Context
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DECAP-5eq : Sequence Context
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There is a loss of pyrimidine enrichment, and a reduction of purine enrichment
iNn gene body TSSs as compared with the canonical ones.




DECAP-5eq : Sequence Context
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DECAP-5eq : Sequence Context

KO-specific
intragenic TSSs DNA motifs enrichment
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Within 50 bp of dnmt3b dependent TSSs, there is enrichment for CGs and
CG-dependent transcription factor binding motifs.




DECAP-Seq : Global View

Chr1 71.690 kb 71,700 kb 71,710 kb Chré 124,864 kb 124,666 kb
1 | | | | | | |
1
ezl . e T
[+ o, . 169 T X
Elluj 4 SDU]. < 2 - HE, P v ﬁo _Ann:tated B ‘[U ;mo] ®u_\1 AnngtatediKO
é (ﬁ [0-25] |' @ _(11T0503bp} J [0-250] @ | [t%sbp];w-r
a é [0-25 : | l @u o 1 [o-250] ®m.u uon KO
O NPT {1 A A AT M B |3 R o
sg AP ETT PP T | I I S R
TR T B ™ | e
o ||0-30 [0-30] IgG
g PR WAy N T R ST Y T T T T N N Ty P P N B e ————— e
& ||io-ap [0-30] Dnmt3b
Al ffﬁ-"."h“ Ak Lid s 2 YO TPRPTTER W | s il e, Sathecidh. . |
il [0-30] H3K36me3
Misadbatdosiagd Al s, ... . Ty T ———
[0j=1.0], [EI 1.0]
2 lfh}gnllllnuhm otk otk 0 M s BTN ([ 11T |
%' |ko
= VAN ol o koD TR A et bl (il 1k 10
e e e IR sf-§—————8——B————== pyp2 | Refseq
AB ©C D E regions
= _ h“‘f}x“‘% -mﬁ\‘h_
Region A Region B Region C Region D Region E
(intergenic control)
._*_Aﬁ +| L . nﬁ n. o Q O o0
+50 bp -50bp +50 bp -50 bp +50 bp -50 bp 100 bp -50 bp +50 bp
O CpG B &t moti site A Elk motif site W Sp1 motif site



DECAP-Seq : Global View
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Knockdown of SetD2 results in reduced H3K36me3 and
Dnmt3b binding and increased spurious transcription
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Dnmt3b must be catalytically active for

H3K36me3-dependent transcription inhibition
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Spurious transcription generates stable,
polyadenylated RNAs
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Spurious transcripts associate with the ribosome

! ART-seq ] ART-seq
Bt — P<22x10-1
4~ W Ko H
|
]
10 — P <29 x10-1 P<22x10-18 .
3— = ey
~ 4 1 -
X | I 1!
oL P422x10 & P | '
—— o : : 'I': [
5 — T o 2— '] ! : :
LT p=p2 § | 1 P<22x10,
! - P<32x1071 1 =
i T | T |
1= : T : ! + ! :
T 1
0 - .-J. 4.!! -I -E-T T i ' TT 1y ! I
] [}
g O E E 0— A J... . .l.

5 UTR CDS 3 UTR First introns Second introns All introns




Summary

-Dnmt3b recruitment dependent on H3K36me3
-Insufficient Dnmt3b results in spurious transcription events on the gene body

-Interaction between Dnmt3b and H3K36me3 is essential for proper
transcriptional regulation

-Spurious transcription due to Dnmt3b defects can result in aberrant proteins



