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W OE: BPEAERLEER ALK (Chromatin immunoprecipitation, ChIP) stiaidfz o £ &k / Bbeh &2
—T—E&tz* ik % ARar ) 544 2 (Polycomb repressive complex 2, PRC2) #aAE @& @ FAEMAEE EZH2 A
HAEA F 4 H3K2Tme3 AR KA, A RE ST ER DG EG A RF AL F LB Tt &7 %70 N A
(Chromatin immunoprecipitation sequencing, ChlP-seq)5:3t9 %, £ XXV ERFHFTRAERLH TR, FRRE
B TN FEAZ A HIK2Tme3 4o S AR A LA R £ 7, SR E %G ChIP-seq $(4% %
AR, 5AEEGRE, BAEEMA L0 mnZKZE 20 min 5 B3 F R EZH2 #1384 o4z S 2B AR 2 5
REAESIFHEOLBEFMABR L, 2F 20 min 485 10 min, EBZHFR EZH2 A HE 4 GO (Gene
ontology) REBHR LR FTEALE, BAEF 30min4ak 20min, ks FREXALE GO REL AR RL S
FH3g LR, XLiBHEKE L5 RNA KA (RNA polymerase 11, RNAPI). BEAF . @B AL A4 %,
EERAARE A RRRTRYLFH EZH2 A RA T L0 RE. H, BFEELEHwEB3)TR 46 PRC2
FLEERBMA M BT RIK) EZH2 46155, XH A BT EF PRC2 44 XK. PRC2 R4 KUK
EEI R T R EZH2 462 8. L, BB K5 T 260 ERS1H40 X & G HALA B L a1, 257K
@k &R R BRI & 4 100-500 bp TR AF i 2@ eg A B 4045 &, AP T 20 & G ki, & 5 st ChIP-seq
HRF AR
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Effect of sonication on results of ChlP-seq experiments
involving PRC2 related proteins
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Abstract: Sonication is one of the essential strategies of chromatin fragmentation in Chromatin immunoprecipitation (ChIP)
assay. The impact of proteins with different molecular weights generated under different duration of sonication on the results
of Chromatin immunoprecipitation sequencing (ChIP-seq) experiments involving the Polycomb Repressive Complex 2 (PRC2)
related protein EZH2, which is a histone methyltransferase, and its product H3K27me3 was investigated. The results indicate
that in the promoter region or nonpromoter region, there were hardly any differences among the H3K27me3 peaks annotated
genes from different duration of sonication, which suggesting that the duration of sonication had little effect on histone
ChlP-seq results. In contrast, in the promoter region newly gained EZH2 peaks annonated genes at 20 min sonication time
were significantly clustered in the gene ontology (GO) pathways related to actin filament bundle compared with 10 min. In the
nonpromoter region, compared with 10 min, the GO pathways of newly gained EZH2 peaks annonated genes at 20 min
sonication time is much more than that of lost EZH2 peaks annonated genes. And in the nonpromoter region, compared with
20 min, the GO pathways of lost EZH2 peaks annonated genes at 30 min sonication time is much more than that of newly
gained EZH2 peaks annonated genes. Most of these pathways are associated with RNA polymerase 1l (RNAPII), organ
development and cell morphogenesis. These suggest that the genomic information of EZH2 will be lost if the duration of
sonication is not enough or too long. Different duration of sonication mainly affect the EZH2 peaks in PRC2 unoccupied
region and the bivalent promoter in the promoter region, as well as the PRC2 occupied region, PRC2 unoccupied region and
the activated enhancer in the nonpromoter region. Therefore, the sonication for the chromatin related proteins with high
molecular weights need to be optimized to make chromatin fragments size vary from 100 bp to 500 bp, which will yield
relatively comprehensive genomic information of the target protein. For histones, which are of small molecular weights,
duration of sonication has little effect on them.

Keywords: duration of sonication, fragmentation of chromatin, EZH2, PRC2, promoter, enhancer
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Fig. 2 The effect of sonication on H3K27me3 ChlP-seq. (A) Genomic distribution of H3K27me3 ChIP-seq peaks in
mESCs. (B) Average genome-wide occupancies of H3K27me3 along the transcription unit. The gene body length is aligned
by percentage from the TSS to TTS. Three kilobases upstream of TSS and 3 kb downstream of TTS are also included. (C)
Venn diagram showing H3K27me3 peaks annonated genes from different duration of sonication in promoter region. (D)
Venn diagram showing H3K27me3 peaks annonated genes from different duration of sonication in nonpromoter region. (E)
GO enrichment analysis comparation (P<0.01): H3K27me3_10, H3K27me3_20, H3K27me3_30 represents the H3K27me3
peaks annonated genes at 10 min, 20 min and 30 min sonication time; 20_Lost_promoter means the lost H3K27me3 peaks
annonated genes in promoter region after prolonged sonication from 10 min to 20 min; 20_New_promoter means the newly
gained H3K27me3 peaks annonated genes in promoter region after prolonged sonication from 10 min to 20 min;
30_Lost_promoter means the lost H3K27me3 peaks annonated genes in promoter region after prolonged sonication from
20 min to 30 min; 30_New_promoter means the newly gained H3K27me3 peaks annonated genes in promoter region after
prolonged sonication from 20 min to 30 min. (F) Chromatin accessibility of H3K27me3 peaks from different duration of
sonication. (G) Genome-browser view of H3K27me3 ChlP-seq peaks from different time duration of sonication.
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Fig. 3 The effect of sonication on EZH2 ChlP-seq. (A) Genomic distribution of EZH2 ChlP-seq peaks in mESCs. (B)
Average genome-wide occupancies of EZH2 along the transcription unit. The gene body length is aligned by percentage
from the TSS to TTS. Three kilobases upstream of TSS and 3 kb downstream of TTS are also included. (C) Venn
diagram showing EZH2 peaks annonated genes from different duration of sonication in promoter region. (D) Venn
diagram showing EZH2 peaks annonated genes from different duration of sonication in nonpromoter region. (E) GO
enrichment analysis comparation (P<0.01): EZH2_10, EZH2_20, EZH2_30 represents the EZH2 peaks annonated genes
at 10 min, 20 min and 30 min sonication time; 20_Lost_promoter means the lost EZH2 peaks annonated genes in
promoter region after prolonged sonication from 10 min to 20 min; 20_New_promoter means the newly gained EZH2
peaks annonated genes in promoter region after prolonged sonication from 10 min to 20 min; 30_Lost_promoter means
the lost EZH2 peaks annonated genes in promoter region after prolonged sonication from 20min to 30min;
30_New_promoter means the newly gained EZH2 peaks annonated genes in promoter region after prolonged sonication
from 20 min to 30 min. (F) Chromatin accessibility of EZH2 peaks from different duration of sonication. (G)
Genome-browser view of EZH2 ChlP-seq peaks from different time duration of sonication.
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Fig. 4 EZH2 lost and newly gained peaks in specific genomic regions after prolonged sonication. (A-B) Scatterplot of
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