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HOW DO WE MAKE A BISULFITE LIBRARY?

Why Study Soybean? )

Second major US crop

Total crop value $32 billion (46% value
exported)

Major food source

Important biofuel source (biodiesel~20%
of US soybean oil production)

‘mation,

. model plant
knockdowns, genetics)

1. What is the spectrum of genes that are active in seed
compartments of different origin (embryo, endosperm, and
seed coat) at different developmental stages?

N

. What microRNAs are present in specific tissues and
compartments during seed development, and what are their
targets?

[

. What are the epigenetic changes that occur in specific
compartments and tissues during differentiation and
maturation?

. What are the cor the i A,
and compartment- and tissue-specific gene expression

IS

* Genome wequenced (2009) patterns during seed development? PCR [ check DNA size and amount

* Available seed gene expression data 5. What are the regulatory processes required to regulate genes Size selection  ||[Ed check DNA size and amount
. . during soybean seed development?

* Major funding source (NSF) BS library

What is the work flow for Making a BS Library?

* We check the result from each step to find which ones are

Work flow rate-limiting steps

Fragmented DNAJ|[F| check DNA size and amount after sonication

End repair [EJ check DNA size and ameunt after end repair and
purification

Adenylated 3" end ||| check DNA size and amount

check ligation by PCR;
Adapter ligation check DNA size and amount
check BS conversion result using an external control experiment:|

Bisulfite conversion| [ Speck B corverst
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[ 22 Different Soybean Seed Compartments, Regions and Tissues Are Being Studied ]
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WHAT ARE THE APPROACHES?

[ The work flow in our study

Using Bisulfite

(BS-Seq) to study DNA ion_|

We have check points for making a Bisulfite library.

How Do We Monitor Successful BS Conversion?
Work flow + We have two approaches to monitor BS conversion
Unmethylated Lambda DNA

- It is spiked into the genomic DNA before the entire
library construction procedure.

- After sequencing :
Check the BS conversion efficiency of the BS library

Genomic DNA
3
Fragmentation [l

End Repair [

sdenylation  [EJ| |_(BS conversion efficiency will be shown in data analysis)

dopter 'f"'"’"n [ External control experiment (from kif)

* Unmethylated genomic DNA is used as external
control for the BS conversion.

* Before sequencing:
Check if the BS conversion is successful

We can monitoring BS reactions before and after sequencing.

We monitor reaction result from each step during
Bisulfite library construction.

The sequence number of BS-DNA-Seq ]

WHAT ARE THE SEQUENCING RESULTS?

Bisulfite conversion is the critical step for making a
Bisulfite library. We have two methods to monitor the
Bisulfite conversion reaction.

[Overall Picture of DNA Methylation Profiles During Seed Development

Difforentiation & Maturation &

Proparaion fr Domancy

Dormancy

GLOB HRT COT

[gbuiar hearcotyedor aluraon domant seed_seeding
LIBRARY GLOB EM MM (B1) | LM(AAT) | DRY
/¢ Reads 120M | 77M | 336M 45M | adom
|(Bases) (12Gb) | (6.3Gb) | (33.6Gb) (4.5Gb) | (44.7Gb)

705M | 3M | 160M 28M asm
PR 7.14Gb) | (29Gb) | (16.0Gb) | (28Gb) | (8.4Gb)
e R 35fod | 125fold | Bfold | 14fold | 42fd
EEMSCPY. Early maturation seed coat parenchyma; LM, Late-maturation; MM, Mid-maturation

1

e o) Methylation Level is

Higher in Centromere
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Regions

L Methylation Level is
inversel

Proportional to Gene
Density

Methylation Level is

Proportional to TE
Density

* TE: Transposable Element

DNA methylation Profiles for the soybean genome [

Profiles for genes
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Blumule The most time-consuming work in this study is the LCM work. This
[Viocuior Toons) table shows the total number of LCM captures, and how much did we

work to get these result.
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