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Nanopore Sequencing

DNA sequencing by strands going through a nanopore

e Current across the nanopore is measured as DNA passes through

* The current modulation is dependent on chemical structure
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Nanopore Sequencing
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Nanopore sequencing generates long DNA sequences
* Observe genomic and epigenomic patterns on single strands
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Nanopore Sequencing

Nanopore can detect DNA _
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Current Distribution (pA)

Simpson et. al Nature Methods 2017




Exogenous Labeling

e NOMe-seq : Nucleosome Occupancy and Viethylome sequencing el et. al. enome res. 2012)
Simultaneously measures DNA methylation (CpG) and chromatin accessibility (GpC)
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Exogenous Labeling

e NOMe-seq : Nucleosome Occupancy and Viethylome sequencing el et. al. enome res. 2012)
Simultaneously measures DNA methylation (CpG) and chromatin accessibility (GpC)
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Detecting DNA methylation

Nanopolish : post-alignment methylation caller using a hidden Markov model

(Simpson, et. al. Nat. Method 2017)
 Nanopolish can be trained to detect various DNA modifications
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https://github.com/jts/nanopolish
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https://github.com/jts/nanopolish

NanoNOMe — Validation with GM12878
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e Anticorrelation of DNA methylation and open chromatin
 Chromatin states around CTCF agrees with NOMe-seq

5/2/2018 nanoNOMe — ilee29@jhmi.edu



uonejfye Hdo

Methylated
Unmethylated

ion (CpG)

1000

Binned distance to CTCF motifs

NI

it

Endogenous Methylat

S
o0
™~ .
00) § §
(@N 3
®
> S
O g
T
Q
e uoneiApan 0do - | w
e =
= g 2 S
. — g | 2 o
< K@ £ § :
Q. .
- O]
]
) ~—
q C 8
O O :

Val
Protect

Binned distance to CTCF motifs

L]
IN
-1000

-2000

NanoNOMe
Chromat

5/2/2018




00
~
00
~N
—
>
O
c
=

lon W

idat

— Val

NanoNOMe

Protection (1-GpC)

IN

Chromat

ioning

in nucleosome pos

Shift

ty

udnejfuiey 0do - |

Protected

Loss of homogene

Accessible

L
i

-1000

-2000

Binned distance to CTCF motifs

S
S
o
(S
=
S
o
N
@
Q
|
@
>
®)
P
o
c
©
c

5/2/2018




NanoNOMe on Breast Cancer Cell Lines

MCF-10A vs MCF-7

e MALAT1 : downregulated in breast

cancer

5/2/2018

>
MALAT1

e memmm nmueey e Bo EiEEE IR 47(2:,
B EEES e BN ISR EE %
2] TSI ISR T=00 SHUNSINH0E AR 828 [ TR 8 SR
© s te s esem x b =t sosm mma
© s emme e sltESSEmigemacf L ZEE oo o oTiTn2 2
()] H—— D B i mm s RN TS BNe =" S =
m L 1] -
. : @
s=°c. et S am 44 Jemss msseiims eme | Jiees § omeesmammes 5 s C

65,490,000 65,491,000 65,492,000 65,493,000
Coordinate on chr11

CpG Methylation GpC Accessbility

Methylated Unmethylated Accessible Inaccessible

nanoNOMe —ilee29@jhmi.edu



NanoNOMe on Breast Cancer Cell Lines

Reads
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MALAT1
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 Promoter region is methylated

e Promoter is inaccessible
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NanoNOMe on Breast Cancer Cell Lines

Reads
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NanoNOMe on Breast Cancer Cell Lines
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MCF-10A vs MCF-7
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Conclusion and Future Work

Using nanoNOMe, we can observe :

 CpG methylation and chromatin accessibility
simultaneously on long reads

 Heterogeneity of chromatin states
e Allele-specific chromatin states

Future Work

e Phase chromatin states based on SNPs

e Different methylation motifs
e Dam (GATC)
e EcoGll (A)

e Other exogenous labeling techniques
e damlID — with Reddy lab at JHMI
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