The Use of Highly Validated Recombinant Rabbit Monoclonal Antibodies to
Analyze Histone Modifications and Transcription Factor Binding by ChlP-seq

Fang Chen, Yuichi Nishi, Dennis J. O’Rourke, Curtis D. Desilets, and Christopher J. Fry
Cell Signaling Technology, Inc., Danvers MA 01923

ABSTRACT Antibody Validation - ChIP-_seq Methc_>ds _ Recombinant Rabbit mAbs
Research in the field of epigenetics has grown at a rapid pace since the nzymatlc VS. SOnlcatlon fOr ChIP'Seq

discovery of the first histone acetyltransferase enzymes 20 years

ago. Since then, significant advances have been made in our Glucocorticoid Receptor (D6H2L) XP® Key Differences in Chromatin Fragmentation Tri-Methyl-Histone H3 (Lys27) (C36B11)

understanding of the basic epigenetic mechanisms regulating gene - -
expression and genomic stability, and the impact of epigenetic deregulation Rabbit mAb #12041 A B Rabbit mAb #9733
on cancer, inflammation, metabolism, and neurological diseases. Much of Fixed Cell Pellet c I5
our knowledge of the these mechanisms comes from the utilization of Untreated Dxamethasone-treaiod Step v \% § S A J(o-zs> H3K27Me3 RmAb (CST #9733)
antibodies to pr(_)be the Io_c_allz.atlon. of .transcrlptlon fa(_:tors, chromatin A B Cell Lysis Hypotonic Buffer Hypotonic g:ﬁ; 2 8 - ENCODE-AppmvedCOM“mmpemrpowdonam
regulators, and histone modifications in different cell and tissue types, and o (Low Detergent) (Low Detergent)
: : : X ool i
across the genomes of a multitude of organisms using ChlIP-gPCR and 220 | ; (0-25) input
ChIP-seq. Like most assays, the robustness and reliability of ChIP-gPCR | e ey 150000 — M8 | e S e ]
and ChlP-seq data is highly dependent on the antibodies used. Currently, ol s 00K 1000bp — T i G
. . w 3 )
polyclonal antibodies are the standard reagent used by many labs and -'ww “ous) , i 700bp —
. 0 c . . . 80 -
consortia, including ENCODE and NIH Roadmap Epigenomics projects. C . In-Nucleus - 500bp — B |“* F3K27Me3 RmAb (CST #97353)
G Chromatin Mnase Digestion SenlEzion 400bp — - LJ ok bt ““mm
However, polyclonal antibodies are non-renewable reagents that can show Fragmentation (i ow Detgrgent) (Low>High Detergent) 3000y .(:i.z.)...“mm ﬁw el L el b i
: : T : : : 0 ucocorticoid Receptor XP®Rabbit mAb # ucocorticoid Receptor XP*Ra # \ L - Rl Sl Eulels [ Helelelie)
considerable variability in performance between lots, resulting in the need B Rormal R IgG 2728 O ol Rt g0 #2728 e v ) _
: : . - . %1% 0.035- 0.085- 200bp - S— .I.UMH.IIILHI .ML.JM.MMMMMMHL ENRTIRRTE 0 Y
to re-validate each new lot of antibody. Monoclonal antibodies, which are E o B P 100bp — (0-12) input
renewable and provide much more consistent performance between lots, g £ £ o
provide a valuable alternative to polyclonal antibodies. We will demonstrate “HE . o 1. l = Enzymatic Digestion = Sonication i A e
how the utilization of rabbit monoclonal antibody technology, combined with oo R o 0 00K oaged) " Sicions  WiZA o Satelite °"SicioR MIZA a Satelite : . : :
thorough antibody validation can lead to the generation of high quality B | Chromatin can be fragmented prior to IP by two different methods: enzymatic digestion | The Recombinant Tri-Methyl-Histone H3 (Lys27) (C36B11) Rabbit mAb #3733
: , ) _ w o s nati i~ di : - : shows a higher signal to noise ratio than an ENCODE-approved competitor
recombinant rabbit monoclonal antibodies that show exauisite specificit D or sonication. (A) Enzymatic digestion (blue) involves the use of Micrococcal nuclease _ . _ _
it q ducibilit q ¥ : rfq P ChIFy’ Human Lung Human Colon (MNase), an enzyme which cuts naked double-stranded DNA between nucleosomes. This | Polyclonal antibody. ChiP was performed with cross-linked chromatin from NCCIT
sensitivity, and reproducibility, and provide superior performance in - eo | | e digestion is done in low detergent buffer at 37°C, and provides a mild method for fragmentation | Cells and either 0.59 ug of H3K27Me3 I;mAb #9733 or the recommended 2 ug of the
gPCR and ChlIP-seq assays. o | B ' R PR R e of cross-linked chromatin. Incomplete digestion allows for generation of chromatin fragments | Competitor antibody, using SimpleChIP® Plus Enzymatic Chromatin IP Kit (Magnetic
R v~ AT s ik R from 150 to 750 bp in length, which is ideal for chromatin IP. Sonication (orange) involves the | B&ads) #9005. DNA Ilbrarlgs were prgpared from 50 ng of enriched ChIP DNA and
R physical shearing of chromatin. Multiple rounds of sonication using a probe sonicator, water | Séquenced on the lllumina® NextSeq®. Localized ChlP-seq tracks are shown for
I NTRO D U CTI O N bath sonicator, or ultrasonicator are used to shear chromatin. A relatively high detergent buffer | chromatin surrounding the HOXD gene cluster (A) and the MYOD gene (B).
-~ is typically required to generate proper sized fragments, and a Iarge amMoUNt Of heat 1S | - v - v v it i i i et et e e e e e e e e m s mm s mn e n e e e e e e e e e e e e e
Like most assays, the robustness and reliability of ChIP-seq data is highly Pea i Y B o N S generated during sonication, both of which can denature chromatin and antibody epitopes. (B)
dependent on the antibody used. At Cell Signaling Technology, we have Agarose gel showing fragment size of DNA purified from digested or sonicated chromatin. pr1 NTD (D8L4Y) Rabblt mAb #1 4958
develobed our own proprietarv recombinant rabbit monoclonal antibod Validation of Glucocorticoid Receptor (GR) rabbit mADb using OVEreXpreSSION | sassssssssssssssssasssssaasaasassasassssssssssassssssssssssasssssssssasssssssssss
technofogy that we Crémlta)ine V\xth thorough antibody characterization ané/ and cell treatments. (A) WB analysis of GR on 293T cell extracts, mock transfected . . . .
validation to develop antibodies that show exquisite specificity and or transfected with constructs expressing Myc-DDK-tagged full-length human GR-a or HIStoneS are ReSIStant tO HarSh Sonlcatlon A (O_ZOO)J‘ ROb1-NTD RmAb (CST #14958)
S ) o ) ) full-length human Mineralocorticoid Receptor (MR). In the upper panel, extracts are ngw T
sensitivity across multiple applications (1). Our recombinant rabbit probed with Glucocorticoid Receptor (D6H2L) XP® Rabbit mAb #12041 showing Conditions o ““““‘“““"‘“C;,;;e;;o;;,o;y'c.;r;l;b““"“ T S
monoclonal antibodies provide many advantages over polyclonal increased signal with GR-a transfection, but no detectable increase with MR - o o e o
antibodies, often showing higher specificity, less lot-to-lot variability, and transfection._ In the Iowgr panel, extracts are probed with DYKDDDDK Ta_g Antibody Simplechip® |18 (0-200) Input
equal or superior performance in multiple applications (2). In fact, Busby et #2358(15“0""“"_9'3 fppmﬁ”at‘?tﬁ"pr@sts'o”tcg eac(;‘ tagge;l] pmte”:' (Bt’)d”: W:h the _GtR E | Enaymatic | l_m Y W DR TR ST e R '
: : antibody on Hela cells, either untreated or dexamethasone-treated. ppropriate @ | Simplechipe |0
al. 2016 describe a numb_er OT CST rabbit mAbs that perform as well as or nuclear translocation is observed when cells are treated with dexamethasone. (C) S 5 Sonication NPT )“. NN I TR T N T B | o0 Rpb1-NTD RmAD (CST #14958)
better than polyclonal antibodies in ChlP-seq (3). ChIP-gPCR was performed on A549 cells either untreated or treated with m = h " U ” e T Y T
dexamethasone using SimpleChlP® Plus Enzymatic Chromatin IP Kit #9005. Sim o [ desiboidirn. (0-400) Competitor Polyclonal Ab
: . . : " . . . pleChIP
Chromatin preparation and fragmentation is also critical to a successful Treatment with dexamethasone induces recruitment of GR to target genes. (D) IHC Enzymatic o . ) - —— 0400 : - — Rt - P
ChIP experiment. At Cell Signaling Technology, we have developed two analysis of paraffin-embedded human lung and human colon carcinoma showing 5 SimpleChip® |
. . ’ . . . i ini i i o Sonication S, R P AP o H—— F — " 1 -
methods for chromatin fragmentation that are highly compatible with appropriate staining of GR in each tissue. = s * =
transcription factor and cofactor ChIP-gPCR and ChIP-seq. First, our |[BEEEEEEEEEEEEEEEEE R R e e — e —
! ® : . : " :
SimpleChIP® Plus Enzymatlc Chromatlrm IP Kit #9005 utilizes ml_crococcal Tri-MethyI-Histone H3 (Ly327) ( C36B1 1) RHANUR) 10T A A O 0 O M | C e
nuclease (MNase) to digest chromatin at low temperature in a low ChIP y 4 us inked ch in from Hela cells and Tri-Methvl-Hist —— Competitor Polyconal Ab
1 , : L - -seq was performed using cross-linked chromatin from HelLa cells and Tri-Methyl-Histone input
SEHENEIENE SIS, previellug) & fillel e eriElien MEiioe el MEIEI i Rabbit mAb #9733 H3 (Lys27) (C36B11) Rabbit mAb #9733, using either the SimpleChIP® Plus Enzymatic /
structure and integrity of the Chromag” and bound proteins. Second, we . Chromatin IP Kit (Magnetic Beads) #9005 (blue), the SimpleChIP® Plus sonication ChIP
have now developed a SimpleChIP® Plus Sonication protocol that also Concentration protocol (red), or a competitor sonication ChIP kit and protocol (orange). = Chromatin
maintains chromatin integrity during sonication. As demonstrated, both of j;’zzz 0,125 pg/mi fragmentation by sonication was performed using a probe sonicator. DNA libraries were | The Recombinant Rpb1 NTD (D8L4Y) Rabbit mAb #14958 shows a higher
these methods provide robust ChlP-seq results when combined with our '33;?:5“33;‘;' p;epare_d I;ormrlm 50I_ngdo(f: r(]elrll)richedt CthP tD_NA etlrr]m: rs]_e?uenc:g Ion_ the2 ;mérmga? Ne)fttSecff[. tﬁ‘s :;grpoe::nt:dnxiltshecr:)t;g Itilr:l?:dacmﬂ:gﬁncgmeg;ﬂ p:(allallglgrr::leaitr;]t;?ozdy-gC;!PRvgsf
recombinant rabbit mA inst histon ranscriotion f r n | ' shown in the localize -seq tracks, tri-methyl-histone ysine is resistant to the - | _ _ _ u
e(]zo oIt (rlctoll 95 EREline MERies, (ENSeiplEn ERems Eme o harsh conditions associated with sonication-based chromatin fragmentation. RmAb #14958 or 2 ug of the competitor antibody, using SimpleChIP® Plus
cofactors. P T P Enzymatic Chromatin IP Kit (Magnetic Beads) #9005. DNA libraries were prepared
0 T from 5 ng of enriched ChIP DNA and sequenced on the lllumina® NextSeqP®.
SU M MARY . Transcrlptlon Factors and Cofactors are Localized ChIP-seq tracks are shown for chromatin surrounding the ZNF740 gene
o0 mg . . mg = (A) and the ACTB gene (B). (C) Metagene analysis shows averaged genome wide
s I SenSItlve tO HarSh Sonlcatlon COndlthnS signal to noise ratio for enrichment of Rpb1 at transcription start sites.
CST prOVideS recombinant rabbit mAbS that are thoroughly Validated for 0-A BCD EIFIGIHILIIJIKIII_IMINI-(.JIPIOIRISITIUIVIWIXI;IZIAAIBBICCIDDIEEIFFIGGIHHII\IIJIKKILLIJMI.NNIOOIPPI(-J-OIRRISSIWIUUIVVIWWXX YY ZZ A BT C1 DI EH A SlmpIeChIP® .......................................................................
specificity, sensitivity, and reproducibility across multiple applications Pepie —~|  Enzymatic ] |
using biologically relevant cell and tissue model systems. At B o SR~ R S R i 32| smpechee | T BRD4 (E2A7X) Rabbit mAb #13440
C HS(Liszi)Di'methy\y M HS(SS%) Nonrmetyhyl W H4(Lis20)Di—methny i Elfrgtgha/iyy[sﬂj;i}lgiomethy\ " Smﬁa/a?%{fmmw m gsnﬁﬁiszﬁzwﬁt"nﬁethy| A ?ﬁm%spmysg) = i:Nt, Sonication b ..-..A...-L.....__J_.. — _A_l__..._ _.‘J_._L e — — _.I__._ —— ( ) a I m
Antibodies are optimized for every application and come with e e e RIEL MO, WEIRI e
. . H3 (Arg2) Symmetric- H3 (Lys9) Mono-methyl(Ser10) H3 (Lys27) Di-methyl/(Ser2g) 1 H3 (Lys4) Mono-methyl/(Thr6) A e e B e el atian s o mmn ab nnmmnolhnn - s
recommended d||ut|ons and pI’OtOCO|S F H3 (Lys9) Mono-methyl P H3(Lys36) Tr-methyl Z A (ys5) Mono-methyl ’ di'melhvl/(w%)Tri'rﬂethv\ Phospho | Phospho | Phospho | Simpl eChIpP®
(: H8 ) ey (: HB 3579 Moty 22 HoA Ly ity e T T WWERITITERE DT i _ Enzymatic R l i l ok l L A |(0-200) BRD4 RmAb (CST #13440)
. . . H3 (ys9) T-methy| H3 (Lys79) Mono-methy oA (Lys5) Tr-met W ;:i&ignaﬁsymewunlncethy\ Qa Eso(g;g)Tri—methyl/(SeﬂO) XX ﬁ%ﬁlﬁ?i&ﬁ?ﬁ! E1 gir(nTehtthV)‘Phospho/(Lysg) % Q Si leChIP®
Our data show that recombinant rabbit mAbs provide better lot-to-lot Dt m GBS mome mbae v 0 g SE| soreoton e b b 5300 Competior Polylnai
consistency, specificity, and sensitivity than polyclonal antibodies across P s = Townwmwmmmw
multiple a lications. —— S el okl b e s e ot i i e e btttk b St s b1 b L s il
p pp Histone peptlde darray assay ShOWing Tri'MethYI'HiStone H3 (Ly527) (C36B11) SimpIeChI'P® I I b R R = T -
: : : . Rabbit mAb #9733 is highly specific for tri-methyl histone H3 lysine 27 and is not o I Ak DU WD NS
CST has a large portfolio of over 260 ChIP-gPCR validated antibodies affected by methylation of the neighboring arginine 26 residue. @ G| SimpleChiP® 1 B o400 BRD4 RmAb (CST #13440)
and over 40 ChlP-seq validated antibodies. &| Sonication e A . AL A W W P L] b
(0-400) Competitor Polyclonal Ab
, : . . : . A R " Mmum i st bbbl Ui b i, Jasdd
CST’s SimpleChIP® Plus Enzymatic Chromatin IP kits and SimpleChIP® S— (0a00) — —
. . . . . ri-Methyl-Histone 7 11) Rabbit m.
Plus Sonication protocol provide superior performance than leading _ - L I roeLe = o —
competitor kits for transcription factor and cofactor ChlP-seq. 2 ]  —— STV o 3
g | —_ 1; :)Jf;u‘?m:';l:?s’ :Ss(;:??‘ B TCFa B-catenin CBP
_ — _ g 00000 < Tr-Methy HG (Ly527) 30 C )
For a co_mplete list _of ChI_P products, please visit our website at & ] Bl A o oot R (C5T 13440)
www.cellsignal.com/epigenetics _— | eencar el ) A - ) oot
0. = v = ! = -1500-100('J -500 0 500 1000 150'0 - - | - | | - - - | | |
=== SimpleChlP Enzymatic == SimpleChlP Sonication Competitor Sonication

Blocking Peptide Concentration

The Recombinant BRD4 (E2A7X) Rabbit mAb #13440 shows a higher signal to
REFERENCES ChlIP-seq was performed using cross-linked chromatin from HCT116 cells and CST rabbit | noise ratio than a leading competitor polyclonal antibody. ChIP was performed

mAbs against TCF4 (#2569), p-catenin (#8480) or CBP (#7389), as described above. As | with cross-linked chromatin from MV-4-11 cells and either 7 ug of BRD4 RmAb
Histone peptide competition ELISA showing Tri-Methyl-Histone H3 (Lys27) shown in the localized ChlIP-seq track for chromatin surrounding the ACSL5 gene (A) and the | #13440 or 7 ug of the competitor antibody, using SimpleChIP® Plus Enzymatic

1. Cheung W.C. et al. (2012) Nat Biotechnol 30, 447-452. (C36B11) Rabbit mAb #9733 is highly specific for tri-methyl histone H3 lysine 27. | metagene analysis depicting the averaged genome-wide enrichment for each antibody (B), | Chromatin IP Kit (Magnetic Beads) #9005. DNA libraries were prepared from 5 ng of

2. Peach S.E. et al (2012) Mol Cell Proteomics 11, 128-37. The graph depicts the binding of antibody to pre-coated tri-methyl-histone H3 (Lys27) TCF4, -catenin, and CBP ChiP is highly sensitive to the high detergent conditions associated | enriched ChIP DNA and sequenced on the lllumina® NextSeq®. Localized ChIP-seq

! , : peptide in the presence of increasing concentrations of various competitor peptides. As | with the competitor’'s sonication kit, while the SimpleChIP® Plus Enzymatic Chromatin IP Kit | tracks are shown for chromatin surrounding the MTSS1 gene (A) and the MYC gene

3. Busby M. et al. (2016) Epigenetics & Chromatin 9, 49-65. shown, only the tri-methyl histone H3 (Lys27) peptide competed away binding of the | (Magnetic Beads) #9005 and the SimpleChIP® Plus sonication protocols work well for all three | (B). (C) Metagene analysis shows averaged genome wide signal to noise ratio for
antibody. targets. enrichment of BRD4 at transcription start sites.

Cell Signaling For Research Use Only. Not For Use in Diagnostic Procedures Christopher J Fry

email: cfry@cellsignal.com
TECHNOLOGY"® ©2017 Cell SignalingTechnology, Inc. Cell Signaling Technology, CST, and SimpleChlIP are trademarks of Cell Signaling Technology, Inc. : y@ 9
©2017 lllumina and NextSeq are trademarks of lllumina, Inc. www.celIS|gnaI.com/posters




