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Quick Guide of Popular Epigenetics Products

Bisulfite EZ DNA Pico Methyl-Seq™
Methods Methylation™ Kits Library Prep Kit

DNA Methylation

Antibody 5-mC DNA ELISA
Methods Kit

DNA Quest 5-hmC™ DNA DNA Degradase™
Hydroxymethylation ELISA Kit Plus

Chromatin ChIP DNA Clean
Analysis Zymo-Spin™ ChIP Kit & Concentrator®
Standards Human Methylated & .
| Methyl
processed side by side Non-Methylated DNA —— Mibeeszl Syl

NA
with samples Sets DNA Standards




Epigenetics Secret Garden

Bisulfite Conversion-The Gold Standard
EZ DNA Methylation™ Kit —

H DNA Input:100 pg - 2 ug (optimal input : 200 - 500 ng) ° BETS (R BRI
W B | WS Direct 5 Lightning i + AIEHEITIRIERRY - RNA methylation -
B SEER bisulfite-converted DNA i PCR ~ MSP ~ array * NGS % - # RO001IRS002

123 4 5 67 8 9101112 13 1415
Original DNA with methylated C'pG > G T TG C"GC TCACT GCC
DNA Sequencing after CT conversion » GT TGCGT TTATTGTT

FFA bisulfite conversion * # non-methylated
cytosine E# uracil ; 4L DNA & PCR
ARG TEFF » uracil LA thymine » AL
K FEX 8% CT conversion °

Selection Guide Input type?

Purified DNA [ Cell, tissue, blood, etc.

Limited amount of DNA?

NO YES - Low YES - Ultralow
>500 ng <500 ng <50 pg
PCR-based Methylation
Applications Sequencing
Bisulfite Sequencing PCR (BSP), Reduced representation bisulfite
Methylation Specific PCR (MSP), sequencing (RRBS),
MethyLight, Whole genome bisulfite
Methylation-Sensitive High sequencing, etc.

Resolution Melting (MS-HRM),
Combined Bisulfite Restriction
Analysis (COBRA), etc.

Methylation A
e EZ DNA Methylation = EZ DNA Methylation EZ DNA Methylation-
Lightning® Kit *° Lightning® Kit >° Direct™ Kit
EZ DNA Methylation- EZ DNA Methylation-
Gold® Kit 34 Direct™ Kit
All EZ DNA Methylation™ kits are available in 96-well and MagPrep formats.
EZ DNA
Methylation™ Kit 2 EZIDNA lon™ Kits are B

1 lllumina Infinium® and GoldenGate® assay systems.

2 Sequenom MassARRAY® EpiTYPER®

3 Epicentre EpiGnome™ Methyl-Seq kit

4 Agilent Technologies SureSelect*™ Methyl-Seq Target Enrichment System
5 Roche NimbleGen SeqCap Epi Enrichment System

CT conversion DNA 1R

At K Bl =

D5001 50 Rxns

o ~ o 0 -
EZ DNA Methylation™ Kit D5002 200 Rxns 500 pg-2 ug DNA > 99% > 80% 12-16 hrs
D5005 | 50 Rxns
iAo ™ Ki - 9 9
EZ DNA Methylation-Gold™ Kit D5006 | 200 Rxns 500 pg-2 ug DNA > 99% > 75% 3 hrs
EZ DNA Methylation-Lightning Kit | 22000 | SORXNS |y o ugDNA | >99.5% >80% | 1.5hrs

D5031 200 Rxns

D5020 | 50 Rxns DNA( £ 50 pg).
EZ DNA Methylation-Direct™ Kit cells( = 10), blood, | >99.5% > 80% 4 hrs
D5021 200 Rxns tissue, FFPE




Sensitive 5-mC and 5-hmC Quantification
5-mC and 5-hmC ELISA Kits

MW 7|/ ELISA {8 5-mC ~ 5-hmC 28 ' #A=RENER -
B 50T : 20.5% 5-mC ~ 2 0.02% 5-hmC per 100 ng input DNA
B AE=/\EFRIRI R B o

FIFH 5-mC ELISA/5-hmC ELISA EE1[F#Z DNA #J 5-mC/5-hmC -

H#tREIA mass spectrometry (MS) A Ta0FE R —2K

Specific Quantitation of 5-mC DNA

10.0% MS M ELISA

The 5-mC DNA ELISA Kit can quantify 5-mC in numerous
8.0% DNA samples with close correlation to LC-MS analysis.
o Percent 5-mC was calculated for the following genomic DNA
LE) 6.0% - samples: human brain (HB), human kidney (HK), human
b embryonic stem cell (HESC), mouse brain (MB), mouse kidney
® 4.0% (MK), and mouse testes (MT). The percent 5-mC detected
in DNA samples by 5-mC DNA ELISA Kit (ELISA) strongly
2.0% correlates to mass spectrometry (MS) data of 5-mC found in the

0.0% respective gDNA sample.

N =

HB HK HESC MB MK MT
Genomic DNA

Specific Quantitation of 5-hmC DNA

Mass Spec. M Quest 5-hmC™ DNA ELISA

0.7
06 [—
1 N . .
0.5 —— — 5-hmC Quantification. Percent 5-hmC in mammalian DNA
% 04 samples quantified by mass spectrometry or Quest 5-hmC"
= T ELISA Kit. Inlaid image represents relative amounts of 5-hmC in
R 03 | — triplicate gDNA samples.
02 | | I
01 | T
. R & =& ..
%@\(\ ‘(;\6‘\2\‘ ».\\‘e( '\Y\‘!«\\p ‘(&f"c «l\f\O«\a’\ @\(\o‘o’bl
& &
Mammalian DNA
A R EES
D5325 1 x 96-well
5-mC DNA ELISA Kit
D5326 2 x 96-well
™ D5425 1 x 96-well
Quest 5-hmC " DNA ELISA Kit
D5426 2 x 96-well




Epigenetics Secret Garden

Enrichment of 5-mC -containing DNA
Methylated-DNA IP Kit

B S EE—14AY anti-5-methylcytosine monoclonal antibody HMEYFRE L DNA
B ({5 control DNA & primers » JF{EESIREERTIZ o
M [[17AY DNA A] 5% PCR ~ whole-genome amplification + ultra-deep sequencing »

a2

microarray 3 °

CHy CH, CH,
l DNA Fragmentation
(e.g., dsDNA Shearase™ Plus)

CHj

CH, —~

—~— A
—_~—— CH, (Optional) DNA End Modification
o ’-l\./

Denature DNA at 98°C for 5 minutes l

ChH,

Chg ZymoMag Protein A
—~N— ~~ i B :
_\ ~ Anti-5-Methylcytosine

1

Apply Magnetic Field

— ==

—~— l
& oHy 1. Wash
T ,\:}’ 2. Resuspend ZymoMag Protein A
“o With DNA Elution Buffer
T .
Transfer ZymoMag Protein A Suspension
Into PCR Tubes
CHg ===
’—k-d 1. Inactivate Antibody at 75°C for 5 min.
CHy CHy 2. Spin
N ’\' 3. Recover Enriched Methylated DNA

Enriched Methylated DNA

IP B3 AYEHE methylated DNA

Salmon sperm genomic DNA "spiked" with
M Before IP After IP non-methylated/methylated control DNA was
processed with the kit and the eluted DNA was
amplified by PCR using the supplied control
primers. Digestion of the amplicons with Nco |
<— Methylated produced two 175 bp fragments for the methylated
DNA control or one 350 bp fragment for the non-

methylated DNA control.

500 bp
400 bp

300 bp
200 bp

< Non-methylated

100 bp

g B
Methylated-DNA IP Kit D5101 10 Rxns




Post-Bisulfite Library Preparation
Pico Methyl-Seq" Library Prep Kit

W EAER5R | FFPE ~ ssDNA © 2 10 pg DNA -

B #/F random primer 7£ #1758 bisulfite treatment i) DNA FEX{# PCR BUAFE% @ SEMBYAL
WGBS (Whole Genome Bisulfite Sequencing) library

B =%E#H - 1¢ bisulfite conversion F| library preparation —fE{E% -

W B1LAYIR1ERAR » Ligation-free 1 gel-free » (£ 7 /\BF o

MW $#MA5 lumina's sequencing platform : HiSeq * MiSeq °

. Bisulfite Treatment ;V
90 min. of DNA I

60 min. Random Priming

bpl AL BL a o1 EL FL 61 HL

\NNNN
L — —
. —
o - —
NNNN S =i .-
50 min. Addition of Adapters = = ‘ ' R

=

50 min. Addition of Index

(A) Electropherogram of a Pico Methyl-Seq (WGBS) library
prepared using 100 pg of human gDNA. (B) Gel of libraries
prepared from varied amounts of human gDNA. Fragments ranged
between 150 and 350 bp.

Pico Methyl-Seq libraries ready for sequencing

m& ok 22
Pico Methyl-Seq™ Library Prep Kit D5455 10 Preps
Pico Methyl-Seq™ Library Prep Kit D5456 25 Preps
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5-hmC Library Preparation
RRHP" 5-hmC Library Prep Kit

W 7FE Msp | 0451 - EIKERHE glucosylated-5-hmC B ES » M glucosylated-5-hmC &[E1E
Msp | #4534 - BIRIE21E K library ©

M 5 2100 ng low input DNA °

W 1] L1 158% strand-specific mapping of 5-hmC DNA &:f{ -

W 5#A llumina's sequencing platform : HiSeq ~ MiSeq °

B -glucosyltransferase( 8 -GT) 7 5hmC L {HiZsC * {R&EH T4 Msp | 7KEZ o

BIERAE
¢ 99 9909 Q9 ¢ 9?9
(a) 1 Mspl digestion ¢ 5hmC  SmC
==  P5 CCG adapter
w u w U ==  P7CG adapter
1 Adapterization OH

9 060 900 0O ~ =R

j, BGT reaction _(i?_?_

1 Mspl digestion **kXATC AT %ok Kk

07 99 ¢9o0 o9 T
Size selection 9 00O

26 L0 Sw i

1 Amplification *k k¥ ATC NNNNN ATk k ok
**FFTAG NNNNN TRA*#**

D5450 12 preps

RRHP 5-hmC Library Prep Kit

D5451 25 preps




Region Specific 5-mC Analysis
OneStep qMethyl”

M F/F =% MSREs (Methylation Sensitive Restriction Enzymes) * 158 CpG %7 -
* non-methylated CpG : MSREs AJt]J&f dsDNA ' qPCR Ct {ELt reference &
» methylated CpG : MSREs #;%t])Efl dsDNA * qPCR Ct {&£2 reference #H[E]

B T FEETT bisulfite conversion » 7] qPCR & DNA FEA(LTEE -

B # 5 HREERE single-, multi-locus DNA methylation °

M (15 control DNA X primers ' FS{EEIEEEG RIS o

Specifications H ﬁ ;
Format.................. 96-Well Plate ~ \' ' Simple, One Step
. —rNh N g/ EFERE 4 hr
DNA Input.......cccceeens 20 ngin 5 pl " TUTT & (i A
- PYRNP REE AR R TR PR -
Processing Time........ ~4 hours s | R RE (S E] DNA BE(L
Add DNA Real-time PCR
BIERAZ
Non-methylated DNA Input Methylated DNA Input 4% non-methylayed %
= - El
(1) methylayed DNA sample °
(1]
(X )
Test Reference Test Reference
Reaction  Reaction Reaction Reaction
: : 20 20 EY—%B43 DNA #1T MSREs
o e ) : )
G oG Y oo digestion * |tk test reaction ;
| Digest } gl‘;s:' 1 Digest i 3?;:; %_%Mﬁ DNA E\IJZ:EE?T MSREs
26 b4 bl digestion * % reference reaction °
[X) .
s LX) LX)
| Real-time 1 Real-time } Real-ime } Real-time
PCR PCR PCR PCR
a\mL;;:rﬁiz?iun Arnifi‘?gasttion Aml:»ﬁ:g:ttion Aml?:‘ljigs:’ttion *lJ }EH E h_— EQ 51’ E/\] primer set ;E
Higher C1Value  Lower Ct Vslus Lower Ct Value Lower Gt Value 17 qPCR ( A £ A SYBR green B
Tagman probe EE£ ) °

% Reference Sample /' /7~

i : : % : . ' 5 non-methylated DNA :
i : Test Sampl : P == CtTes( > CtRef

## methylated DNA :
CtTesl : CtRef °

I e e i
E ]

]
Cycles.

OneStep qMethy™ (with SYTO 9 dye for qPCR)

D5310
D5311

1 x 96 well
1 x 96 well

OneStep gMethyl”-Lite (without SYTO 9 dye)
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Chromatin Analysis
Zymo-Spin~ ChIP kit

W 2R EIE - £ ChIP Rt = 55 ChIP DNA —fE{EZ -
W 1£5 6 pl Bl [E/AH =5 E ChIP DNA -
W %7&EFFEFL ChIP-qPCR, ChIP-Seq £ E&; -

A S =& ER) ChIP DNA

Zymo Research '
u

ENCODE

L . il

Genes| | —H—t————H—H8 - i H st HHHH

25

ENCODE Quality ChIP Workflow : Browser tracks depicting H3K4me3 ChIP-Seq assay
using the Zymo-Spin™ ChlIP Kit. Peaks overlap the same sites identified at the Broad
Institute of MIT and Harvard as part of the ENCODE project.

ChIP DNA Clean & Concentrator

W RE - (2FE 2 HEEFLEEE ChIP sample #l{LS#1E DNA -
W AR DNA [ELEETAIETE 6 p
B =55 ChIP DNA © &#&n]FEF 5L PCR, arrays, sequencing EEE; °

SRR EISIEHE ChIP A DNA

80.00

GAPDH Promoter

60.00

% of Input

40.00

. I I I

0.00
H3K4me3 19G H3KAme3  1gG H3Kdme3  IgG HIKdme3  IgG
Zymo Research Supplier Q Chelex®-100 Phenol Chloroform

ChIP DNA Purification Comparison : ChIP assays were performed with HeLa cells using
ChlP-grade anti-H3K4me3 and rabbit IgG antibodies. Both total and immunoprecipitated
chromatin were reverse cross-linked and recovered using either the ChIP DNA Clean
& Concentrator® (included in the Zymo-Spin™ ChIP Kit), DNA recovery kit from Supplier
Q, Chelex®-100 protocol or phenolchloroform extraction. The amount of ChIP DNA
was determined using gPCR with primers specific to the GAPDH promoter. ChIP DNA
enrichment is graphed as % input.

m R 22

™ . D5209 10 preps
Zymo-Spin  ChIP Kit D5210 25 preps
ChIP DNA Clean & Concentrator” Kit (Uncapped) D5201 50 Preps
ChIP DNA Clean & Concentrator™ (Capped) D5205 50 Preps




Accurately Quantitate DNA Methylation
Epigenetic Standards

H non-methylated & methylated human DNA {i{& negative %[ positive control °

B 2517 bisulfite conversion X3RN EER7FZ (primer design, bisulfite PCR and sequencing
reactions ) °

W #E#EE 8 © FIF non-methylated % methylated human DNA E #B53fC » 237 calibration curves °

FIFH DNA 1Z# Z2E(H bisulfite %R0 primer BYEEET

Ideal Controls for BSP and MSP Analysis

Meth Meth

(+) DNA (-) DNA

100bp Samplel Sample2 Sample3  Control Control
M U M U M U M U M U

" Example MSP experiment using MSP designed primers for
RASSF1. Sample 1 is positive for a Methylated Template. Sample
2 is positive for a Non-Methylated Template and Sample 3 contains
Methylated and Non-Methylated Templates. MSP experiment
also shows proper controls: Meth (+) DNA Control D5014-2
: Human Methylated DNA, Meth (-) DNA Control D5014-1 Human
Non-methylated DNA. 2% Agarose Gel, 130V for 35 mins. M =
- Methylated Template, U = Non-Methylated Template

Assess Bisulfite Conversion
Efficiency and Primer Design

o |

Gel electrophoresis depicting genomic DNA, bisulfite converted
genomic DNA and genomic DNA amplified with bisulfite-specific
primers. Lane 1 — Input DNA: Universal Methylated Human DNA
Standard (D5011). Lane 2- Bisulfite converted Universal Methylated
Human DNA (D5011) using EZ-DNA Methylation Direct (D5020).
Lane 3 — Universal Methylated Human DNA (D5011) bisulfite

BRI

- converted and amplified with supplied hMLH1 control primers.
A B B
Human Methylated & Non-Methylated (WGA) DNA Set (DNA w/ primers) D5013 1 set
Human Methylated & Non-Methylated DNA Set (DNA w/ primers) D5014 1 set
Universal Methylated Human DNA Standard D5011 20 Rxns
Universal Methylated Mouse DNA Standard D5012 20 Rxns
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Enzymes
ZymoTaq DNA Polymerase

B Hot-start B3 > A IEE—ERIEY) -
B #E A bisulfite-converted DNA 74#& PCR % JE ©

£ ZymoTaq g5 2IRE— B KE/Y PCR EY)

Suppliers

M ZymoTaqg P P | | T T

500 bp

300 bp
200 bp

100 bp

< Product

< Dimers

PCR products of immunoprecipitated, methylated DNA vary depending on the hot-start polymerase used.

dsDNA Shearase Plus

W AIfEREES dsDNA FE: °

W & enzyme 2E 3% DNA FEZRYA/) ©

M @A library construction, Next-Generation sequencing %1 methylated DNA
immunoprecipitation (MeDIP) °

DNA Degradase” & DNA Degradase Plus™

B B4 REE—EREER -

» DNA Degradase™ "] LI7Kf% DNA B —1{E& nucleotide

« DNA Degradase Plus™ A]LL7kf% DNA % & —{& nucleoside
W 7%#&&M 5 HPLC, TLC, #1 LC-MS -

ki

" E2001 50 Rxns E2016 500 U
ZymoTaq Polymerase E2002 200 Rxns DNA Degradase E2017 2000 U
- E2018-50 50U E2020 250 U
dsDNA Shearase Plus E2018-200 200 U DNA Degradase Plus E2021 1000 U
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