








although its distribution throughout transcribed regions and its mecha-
nism for establishment are distinct from angiosperms. In mammals, the
methyltransferase Dnmt3B binds H3K36me3 through its PWWP do-
main and catalyzes de novo methylation in gene bodies, which is then
maintained by the maintenance methyltransferase Dnmt1 (29). In-
triguingly, loss of methylation in gene bodies in a mouse methylation
mutant did not result in global reprogramming of the transcriptome, as
the correlation of mRNA levels between mutant and wild type was
0.9611 (30). Only a handful of differentially expressed loci were found.
Therefore, although there is abundant DNA methylation of gene
bodies in mammals and certain plant species, the evidence available
thus far does not provide strong support for a functional role in gene
regulation. Future studies of this enigmatic feature of genomes will be
required to understand whether gene body methylation has a function
or is simply a by-product of active DNA methylation targeting systems.

Methods
MethylC-Seq Analysis. Genomes and annotations were downloaded from
Phytozome 10.3 (phytozome.jgi.doe.gov/pz/portal.html) (31). Transposon an-
notations for A. thalianawere downloaded from TAIR (https://www.arabidopsis.
org). MethylC-seq reads were processed and aligned, and sites were called using
published methods (32). The genome was converted into a forward-strand
reference (all Cs to Ts) and a reverse-strand reference (all Gs to As). Cutadapt
1.1.0 (33) was used to trim adaptor sequences, and then Bowtie 1.1.0 (34)
aligned reads to the two converted reference genomes. Only uniquely aligned
reads were retained, and the nonconversion rate was calculated from unme-
thylated reads aligned to the chloroplast genome or spiked in unmethylated
lambda DNA. Summary statistics for each methylome sequenced are presented
in SI Appendix, Table S1. A binomial test was then applied to each cytosine and
corrected for multiple testing using the Benjamini–Hochberg false discovery rate
(35). A minimum of three reads is required at each site to call it methylated. For
the cmt3-11t andmet1-3methylation data, raw reads were downloaded from a
previously published study (18).

Metagene Plots. The gene body was divided into 20 windows. Additionally,
regions 4,000 bp upstream and downstreamwere each divided into 20 200-bp
windows.Weightedmethylation levels were calculated for eachwindow (36).
For gene bodies, only cytosine sites within coding sequences were included. For
repeat bodies, all cytosine sites were included. The mean weighted methylation
for each window was then calculated for all genes and plotted in R (https://
www.r-project.org/).

Analysis of mCHG Characteristic of CMT3 Activity. To create the plots for Fig. 1F,
both strands of each CHG sequence were required to have a minimum coverage
of at least three reads, and at least one of the CHG sites was identified as meth-
ylated, as described previously in MethylC-Seq Analysis. Methylation levels were
calculated for each strand of the symmetric CHG site, and values were used
to create a density plot using R. To perform the analysis presented in Fig. 1E,
both strands of each CHG dinucleotide were required to have a minimum
coverage of at least three reads, and at least one of the CHG sites was
identified as methylated.

Identification of CG gbM Genes. Genes were identified as gbM (Dataset S1)
using a modified version of the binomial test used by Takuno and Gaut (37).
This approach tests for enrichment of CG, CHG, and CHH against a background
level calculated from the entire set of genes. To do this, the total number of
cytosines in each context (CG, CHG, CHH) with mapped reads and the total
number of methylated cytosines called were calculated for the coding regions
of each gene. Because species differ in genome size, TE content, and other
factors, this analysis was restricted to coding sequences, and a single universal
background level of methylation was calculated by combining data from all
species and determining the percentage of methylated cytosines in each con-
text for the coding regions. A one-tailed binomial test was then applied to each
gene for each context testing against the backgroundmethylation level. Tested
across tens of thousands of genes, there will be some false positives at the
extremes. To control for this type I error, q values were calculated from
P values by adjusting for multiple testing using the Benjamini–Hochberg
false discovery rate. gbM genes were defined as having reads aligning to at
least 20 CG sites, and a CG methylation q value <0.05 and CHG and CHH
methylation q values >0.05. Thus, this test identifies gene-coding se-
quences that are enriched for mCG and depleted in mCHG and mCHH.

RNA-Seq Data Analysis. Raw FASTQ reads were trimmed for adapters and
preprocessed to remove low-quality reads using Trimmomatic version 0.32

(38). Reads were aligned using TopHat version 2.0.13 (39) supplied with a
reference GFF file and the following arguments: -I 50000 –b2-very-sensitive
–b2-D 50. Transcripts were then quantified using Cufflinks version 2.2.1 sup-
plied with a reference GFF file (40). For the A. thaliana samples, rRNA con-
taminants were removed using an A. thaliana rRNA database (41) using BLAT
version 35 (42). Differentially expressed genes were determined by Cufflinks,
requiring statistically significant changes and also by requiring a twofold (log2)
change in gene expression.

Intron Retention Analysis. The A. thaliana TAIR10 GFF file was downloaded and
intron entries were created. All gene annotation entries were removed except
“gene,” “mRNA,” and “intron.” Then, introns were renamed to exons before
using TopHat and Cufflinks. Gene expression values and detection of differ-
entially expressed genes were determined using the same process and criteria
as described above for the detection of differentially expressed mRNAs.

Antisense Transcription Analysis. Using .bam files generated from RNA-seq
alignments as described previously, reads that mapped to convergently tran-
scribed genes were removed from all subsequent analysis. The TAIR10 GFF file
was modified to generate an “antisense transcription annotation GFF file” by
reversing the strand orientation of all annotated features. Using this file cou-
pled with the filtered .bam files, we determined the prevalence of antisense
transcription using the same process and criteria as described above for the
detection of differentially expressed mRNAs.

Synteny Analysis Between A. thaliana and E. salsugineum. Whole-genome
synteny between A. thaliana and E. salsugineumwas determined using CoGe’s
(Comparative Genomics) SynFind program (43). A. thaliana chromosome 1,
which harbors CMT3, and E. salsugineum scaffold 9 were identified as being
syntenic. Finer synteny analysis was performed on A. thaliana chromosome 1
and 150 kb upstream and downstream of CMT3, and E. salsugineum scaffold 9,
using CoGe’s GEvo program (43).

Identifying Orthologs and Estimating Evolutionary Rates. Reciprocal best BLAST
with an e-value cutoff of ≤1e-08 was used to identify orthologs. Individual
protein pairs were aligned using multiple sequence comparison by log-
expectation (MUSCLE) (44) and back-translated into codon alignments using
the coding sequence. Insertion–deletion (indel) sites were removed from both
sequences, and the remaining sequence fragments were concatenated into a
contiguous sequence. A ≥30-bp and ≥300-bp cutoff for retained fragment
length after indel removal and concatenated sequence length was imple-
mented, respectively. Subsequently, substitution rates were calculated for se-
quence pairs between A. thaliana and E. salsugineum using the yn00 method
implemented in phylogenetic analysis by maximum likelihood (PAML) (45).

Analysis of a met1 epiRIL Methylome and Generation of Epigenetic Maps. Each
chromosome was split every 100 kb, and weighted methylation levels were
computed from gbM loci in each bin for eachmet1 epiRIL and Col-0. Only cytosines
in coding regions were used to compute methylation levels. For each bin, the
midpoint of the methylation level in Col-0 was defined as the heterozygous
methylation level. Methylation levels from each met1 epiRIL sample were divided
by heterozygous methylation levels to normalize each bin. The horizontal line (Y=
1) was defined as the heterozygous line, and bins without any gbM loci were not
assigned any values. Normalized met1 epiRIL methylation levels above the het-
erozygous line were regarded as being derived from the Col-0 parent, whereas
data points below the line were regarded as being derived from themet1 parent.
Bins located near cross-over events were excluded from subsequent analyses.

ChIP-Seq Data Analysis. Raw ChIP reads were trimmed for adapters and low-
quality bases using Trimmomatic version 0.32. Reads were trimmed for TruSeq
version 3 single-end adapters with a maximum of two seed mismatches, pal-
indrome clip threshold of 30, and simple clip threshold of 10. Additionally,
leading and trailing bases with quality less than 10were removed; reads shorter
than 50 bp were discarded. Trimmed reads were mapped to the TAIR10 ge-
nome using Bowtie2 version 2.2.3 with default options. Mapped reads were
sorted using SAMtools version 1.2 (46) and then clonal duplicates were re-
moved using SAMtools version 0.1.9. Remaining reads were converted to BED
format with Bedtools version 2.21.1 (47).

Generation of H2A.Z Heatmaps and Metagene Plots. For heatmaps and meta-
gene plots, intergenic regions, defined as the region between genes excluding
100 bp upstream and downstream of genes, were determined for both
A. thaliana and E. salsugineum using the TAIR10 and Phytozome 10 E. salsugineum
173 version 1 annotations, respectively. Intergenic regions were broken into
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2,000-bp segments, and 25,000 segments with at least 40 CpG sites were ran-
domly chosen. Segments were ranked by weighted methylation in all contexts.
The 2,000 segments with highest methylation and 2,000 segments with lowest
methylation were defined as intergenic methylated and intergenic unmethy-
lated, respectively. Orthologs between A. thaliana and E. salsugineum were
split into two groups, gbM and UM, as defined by the methylation in
A. thaliana. Coordinates for the genes were taken from the TAIR10 annotation
of A. thaliana and Phytozome 10 annotation of E. salsugineum 173 version 1.
All intergenic segments and orthologs were broken into 20 equally sized bins.
Aligned ChIP reads starting each bin were summed and then normalized by
bin length and nonclonal library size.

For heatmaps, the 95th percentile value of all binswas computed, and any bin
with a value above this threshold was set equal to the threshold. Finally, the
average bin value for bins of intergenic methylated regions was computed. This
value was subtracted from all bins in the heatmap, and any bin value less than

zero was set equal to zero. Orthologs were ordered based on mRNA level in
A. thaliana. For metagene plots, bin values were summed for each ortholog
type, gbM and UM, then normalized for the number of genes in each group.
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Supporting Information 
 
Plant material. Leaf tissue was flash frozen in liquid nitrogen for all experiments 
including ChIP-seq, RNA-seq and MethylC-seq. DNA was isolated using a 
Qiagen Plant DNeasy kit (Qiagen, Valencia, CA) following the manufacturer’s 
recommendations. RNA was isolated using TRIzol (Thermo Scientific, Waltham, 
MA) following the manufacturer’s instructions. Specimens of Conringia 
planisiliqua (B-2011-0093, HEID921022) were cultivated as described below. We 
collected the 11th leaf from two plants resulting in two biological replicates. The 
DNA was isolated from the young leaf tissue flash frozen in liquid nitrogen using 
a Plant DNeasy Mini Kit from Qiagen following the manufacturer’s protocol.  
 
Sequencing, assembly and annotation of C. planisiliqua genome. 
Specimens of Conringia planisiliqua (B-2011-0093, HEID921022, kindly provided 
by Marcus Koch, University of Heidelberg/Germany) were grown in the 
greenhouse (temperature day 20°C/night 18°C; cycles of 16 h light and 8 h 
darkness, if required day length was extended to 16 h by additional light sources 
(Osram HQI-BT 400W/D (white), NAV400W (orange/red)) or alternatively plants 
were shaded from light to keep day length constant. Plants were cultivated on 
soil (Balster, Type Mini Tray with 1 kg/m3 added fertilizer and 1 kg/m3 Osmocote 
(Scouts)), watered daily and fertilized weekly with Wuxal Super 8-8-6. 

A whole genome shotgun library with a 300 bp insert size was generated 
following the manufacturer’s protocol and paired-end sequenced on an Illumina 
HiSeq2500 with 101 bp read lengths. We obtained 28,942,646 read-pairs. A 
genome size estimation based on kmers indicated a genome size of 260 Mb, 
which is slightly higher than what has been estimated based on flow cytometry 
(180 Mb). We generated a whole genome assembly using Platanus (v1.2, (1)). 
The final assembly consisted of 12,970 scaffolds larger than 500 bp with L50 of 
37 kb and a N50 of 729 kb summing up to a total length of 121 Mb. For 
homology-based annotation we aligned the protein sequences of A. thaliana, 
Arabidopsis lyrata, S. parvula, E. salsugineum, B. rapa, Arabis alpina and 
Aethionema arabicum against the scaffolds using scipio (1.4, (2)). The BLAT 
alignment files were filtered using a Perl script (“filterPSL.pl”) provided with 
Augustus v3.0 (3) using minCover = 80 and minId = 80 as parameters. The 
filtered alignment file was than converted into GFF format using another Perl 
script (“blat2hints.pl”) provided with Augustus and was used as input for 
Augustus de novo gene prediction (v3.0.1) using the adapted training parameters 
for Arabidopsis (--species = arabidopsis). Augustus predicted 29,373 genes. In 
order to check for completeness of our gene set, we blasted the protein 
sequences against the set of core eukaryotic genes of A. thaliana (4) 
(http://korflab.ucdavis.edu/datasets/cegma/#SCT2) and found for 455 out of 458 
a blast hit with an e-value <1e-50 and an identity >70%. Reciprocal best BLAST 
was performed between C. planisiliqua protein coding genes and A. thaliana 
transposable elements (TEs) [The Arabidopsis Information Resource (TAIR)10]. 
Using an e-value cutoff of ≤1e-06 we identified 795 TEs annotated as protein 
coding genes; these TEs were removed prior to any analyses relating to gbM. 



 
MethylC-seq library construction. All libraries were prepared as described by 
Urich et al. (5) with the exception of Conringia planisiliqua. Genomic DNA 
(gDNA) was quantified using the Qubit BR assay (ThermoFisher Scientific, 
U.S.A.) and the quality assessed by standard agarose gel electrophoresis. 
Bisulfite libraries were constructed using the NEXTflex Bisulfite-Seq Kit (Bioo 
Scientific) with 500 ng input gDNA being fragmented by COVARIS S2 and then 
increased in concentration with AMPure Beads (0.8 volume, Beckman Coulter, 
U.S.A) and eluted in water. Sheared Lambda DNA was spiked as to record the 
bisulfite conversion rate. For ligation, the adapter concentration was diluted 1:1. 
Library fragments were then two times purified with 1 volume AMPure Beads and 
finally eluted in 10 mM Tris (pH 8.0). Bisulfite conversion of library fragments was 
performed as outlined in the EZ DNA Methylation-Gold Kit (Zymo Research 
Corporation, U.S.A.). Converted DNA strands were amplified with 15 PCR 
cycles, purified with AMPure beads followed by quality assessment with capillary 
electrophoresis (D 1000 Bioanalyser Assay, Agilent, U.S.A) and quantified by 
fluorometry (Qubit HS assay; ThermoFisher Scientific, U.S.A.). 
 
ChIP-seq library construction. ChIP experiments were performed as described 
in (6). Immunoprecipitated DNA was end repaired using the End-It DNA Repair 
Kit (Epicentre, Madison, WI) according to the manufacturer’s instructions. DNA 
was purified using Sera-Mag (Thermo Scientific, Waltham, MA) at a 1:1 DNA to 
beads ratio. The reaction was then incubated for 10 minutes at room 
temperature, placed on a magnet to immobilize the beads, and the supernatant 
was removed. The samples were washed two times with 500µl of 80% ethanol, 
air-dried at 37°C and then resuspended in 50 µl of 10 mM Tris-Cl (pH 8.0). 
Finally, the samples were incubated at room temperature for 10 minutes, placed 
on the magnet, and the supernatant was transferred to a new tube, which 
contained reagents for “A-tailing.” A-tailing reactions were performed at 37°C 
according to the manufacturer's instructions (New England Biolabs, Ipswich, MA). 
The samples were cleaned using Sera-Mag beads as previously described. Next, 
adapter ligation was performed using Illumina Truseq Universal adapters and T4 
DNA ligase (New England Biolabs, Ipswich, MA) overnight at 16°C. A double 
clean-up using the Sera-Mag beads was performed to remove any adapter-
adapter dimers and the elution was used for 15 rounds of PCR. Lastly, samples 
were cleaned up one final time using the procedures described above. 
 
RNA-seq library construction. RNA-seq libraries were constructed using 
Illumina TruSeq Stranded RNA LT Kit (Illumina, San Diego, CA) following the 
manufacturer’s instructions with limited modifications. The starting quantity of 
total RNA was adjusted to 1.3 µg, and all volumes were reduced to a third of the 
described quantity. 
 
Sequencing. MethylC-Seq libraries for the species survey were sequenced 
using the Illumina HiSeq 2500 (Illumina, San Diego, CA). Sequencing of libraries 
was performed up to 101 cycles. Wild-type, met1 epiRILs and Ibm1-6 



methylomes and transcriptomes were sequenced to 150 bp on an Illumina 
NextSeq500 (Illumina, San Deigo, CA) with the exception of wild-type and 
sdg7/sdg8/met1 transcriptomes, which were sequenced using the Illumina 
HiSeq2000 (Illumina, San Diego, CA). 
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)LJXUH 6�� 6\QWHQ\ VXJJHVWV XQLTXH GHOHWLRQV RI &07� RFFXUUHG LQ (� VDOVXJLQHXP DQG &�
SODQLVLOLTXD� 0DFUR�V\QWHQ\ EHWZHHQ (� VDOVXJLQHXP DQG &� SODQLVLOLTXD WR $� WKDOLDQD LV ZHOO
FRQVHUYHG �$� 6FDIIROG � LQ (� VDOVXJLQHXP H[SDQGV D ODUJH UHJLRQ RI FKURPRVRPH � LQ $�
WKDOLDQD� ZKLFK KDUERUV &07�� �%� +RZHYHU� VHYHUDO VFDIIROGV LQ WKH &� SODQLVLOLTXD
DVVHPEO\ IODQN &07� LQ $� WKDOLDQD� �&� 0LFUR�V\QWHQ\ LPPHGLDWHO\ IODQNLQJ &07� LQ
$� WKDOLDQD VXJJHVWV XQLTXH GHOHWLRQV RFFXUUHG LQ (� VDOVXJLQHXP DQG &� SODQLVLOLTXD�:H
K\SRWKHVL]H WKDW DQ LQYHUVLRQ IROORZHG E\ DQ H[SDQVLRQ RI a�� NE RFFXUUHG LPPHGLDWHO\
XSVWUHDP RI &07� LQ (� VDOVXJLQHXP� ZKLFK LV QRW VKDUHG ZLWK &� SODQLVLOLTXD� ,Q
&� SODQLVLOLTXD� VFDIIROG ����� LV H[SHFWHG WR KDUERU &07� DW EDVH�SDLU SRVLWLRQV � WR �����
+RZHYHU� WKLV UHJLRQ LV QRW V\QWHQLF ZLWK $� WKDOLDQD �GDVKHG OLQH� DQG KRPRORJ\�EDVHG
VHDUFKHV UHYHDOHG QR &07� ORFXV ZLWKLQ WKLV UHJLRQ� 6FDIIROG ������ ZDV UHYHDOHG WR QRW
EH V\QWHQLF ZLWK $� WKDOLDQD FKURPRVRPH � RU (� VDOVXJLQHXP VFDIIROG �� +RZHYHU� %/$67
VXJJHVWV VRPH UHJLRQV PD\ EH KRPRORJRXV� &KURPRVRPH DQG VFDIIROG RULHQWDWLRQ LV EDVHG
RQ WKH VHTXHQFH DVVHPEOLHV�
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)LJXUH 6�� �$� *HQHV ZLWK JE0 KDYH KLJKHU GHQVLWLHV RI &$*�&7* VLWHV SHU NLOREDVH RI
JHQH OHQJWK DV FRPSDUHG WR 80 JHQHV� �%� 7KH H[SUHVVLRQ OHYHOV RI JE0 DQG 80 JHQHV
XVHG LQ WKLV WKH DQDO\VLV LQ SDUW �$��
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)LJXUH 6�� $ JHQHWLF PDS RI WKH PHW� HSL5,/ OLQH � XVLQJ RQO\ WKH PHWK\ODWLRQ VWDWXV RI
JE0 ORFL IURP ZLOG�W\SH &RO�� DV PDUNHUV� 7KH RUDQJH PLGSRLQW OLQH LQGLFDWHV WKH H[SHFWHG
KHWHUR]\JRXV OHYHOV DQG WKH EOXH OLQH LQGLFDWHV REVHUYHG UHVXOWV IURP WKH PHW� HSL5,/
WKDW ZDV DQDO\]HG� &KURPRVRPHV ��� DUH VKRZQ KHUH DQG FKURPRVRPHV � LV VKRZQ LQ WKH
PDLQ ILJXUH�



)LJXUH 6�� 0HWK\ODWLRQ OHYHOV LQFUHDVHG LQ DOO VHTXHQFH FRQWH[WV LQ JE0 ORFL LQ LEP����
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7DEOH 6�� 6HTXHQFLQJ VXPPDU\ VWDWLVWLFV

0HWK\ORPHV

1DPH 1RQ�FORQDO XQLTXH UHDGV 1RQ�FRQYHUVLRQ ���

$� O\UDWD ���������� ����
$� WKDOLDQD ���������� ����
%� ROHUDFHD

&� SODQLVLOLTXD

���������� ����
%� UDSD ���������� ����

���������� ����
&� UXEHOOD ���������� ����
(� VDOVXJLQHXP �6KDQGRQJ� ���������� ����
(� VDOVXJLQHXP �<XNRQ� ���������� ����
PHW� HSL5,/�� ���������� ����
PHW� HSL5,/��� ���������� ����
PHW� HSL5,/��� ���������� ����
&RO�� ���������� ����
PHW��� ���������� ����
LEP��� ���������� ����
FPW����W ���������� ����

7UDQVULSWRPHV

&RPSDULVRQ 1DPH 1XPEHU RI
PDSSHG UHDGV 3HUFHQW 0DSSHG

6SHFLHV FRPSDULVRQV

$� WKDOLDQD �6DPH DV &RO�� UHS �� ���������� �����

$� O\UDWD ��������� �����

&� UXEHOOD ��������� �����

(� VDOVXJLQHXP �6KDQGRQJ� ���������� �����

(� VDOVXJLQHXP �<XNRQ� ���������� �����

PHW� HSL5,/ FRPSDULVRQV

&RO�� UHS� ���������� �����

&RO�� UHS� ���������� �����

&RO�� UHS� ���������� �����

PHW� HSL5,/�� UHS� ���������� �����

PHW� HSL5,/�� UHS� ���������� �����

PHW� HSL5,/�� UHS� ���������� �����

PHW��VGJ��VGJ� FRPSDULVRQV

:7 UHS� ���������� �����

:7 UHS� ���������� �����

:7 UHS� ���������� �����

PHW��VGJ��VGJ� UHS� ��������� �����

PHW��VGJ��VGJ� UHS� ���������� �����

PHW��VGJ��VGJ� UHS� ���������� �����

PHW��VGJ��VGJ� UHS� ���������� �����

PHW��VGJ��VGJ� UHS� ���������� �����



7DEOH 6�� &RPSDULVRQ RI JHQH H[SUHVVLRQ EHWZHHQ ZLOG W\SH DQG PHW�
HSL5,/�� LQ PHW� GHULYHG UHJLRQV

&DWHJRU\ 7RWDO QXPEHU RI JHQHV 'LIIHUHQWLDOO\ H[SUHVVHG &RQVWDQW

JE0 JHQHV ����� � �����

8QPHWK\ODWHG JHQHV ����� �� �����

3�YDOXH  ����(���

&KL�VTXDUH WHVW LQGLFDWHV JE0 ORFL KDYH VLJQLILFDQWO\ OHVV GLIIHUHQWLDOO\ H[SUHVVHG ORFL LQ PHW� HSL5,/�� FRPSDUHG WR

XQPHWK\ODWHG ORFL

7DEOH 6�� &RPSDULVRQ RI LQWURQ UHWHQWLRQ EHWZHHQ ZLOG�W\SH DQG PHW� HSL5,/��
LQ PHW� GHULYHG UHJLRQV

&DWHJRU\ 7RWDO QXPEHU RI JHQHV 'LIIHUHQWLDOO\ UHWDLQHG &RQVWDQW

JE0 JHQHV ����� � �����

8QPHWK\ODWHG JHQHV ����� �� �����

3�YDOXH  ����(���

&KL�VTXDUH WHVW LQGLFDWHV JE0 ORFL KDYH VLJQLILFDQWO\ OHVV QXPEHUV RI UHWDLQHG LQWURQ UHDGV LQ PHW� HSL5,/�� FRPSDUHG WR

XQPHWK\ODWHG ORFL

7DEOH 6�� &RPSDULVRQ RI DQWLVHQVH WUDQVFULSWLRQ EHWZHHQ ZLOG�W\SH DQG PHW�
HSL5,/�� LQ PHW� GHULYHG UHJLRQV

&DWHJRU\ 7RWDO QXPEHU RI JHQHV 'LIIHUHQWLDOO\ H[SUHVVHG &RQVWDQW

JE0 JHQHV ����� � �����

8QPHWK\ODWHG JHQHV ����� � �����

7DEOH 6�� &RPSDULVRQ RI JHQH H[SUHVVLRQ EHWZHHQ ZLOG W\SH DQG
VGJ��VGJ��PHW�

&DWHJRU\ 7RWDO QXPEHU RI JHQHV 'LIIHUHQWLDOO\ H[SUHVVHG &RQVWDQW

JE0 JHQHV ����� ��� �����

8QPHWK\ODWHG JHQHV ����� ����� �����

3�YDOXH  ����(����

&KL�VTXDUH WHVW LQGLFDWHV JE0 ORFL KDYH VLJQLILFDQWO\ OHVV QXPEHUV RI GLIIHUHQWLDOO\ H[SUHVVHG ORFL LQ VGJ��VGJ��PHW� FRPSDUHG

WR XQPHWK\ODWHG ORFL



7DEOH 6�� &RPSDULVRQ RI LQWURQ UHWHQWLRQ EHWZHHQ ZLOG W\SH DQG
VGJ��VGJ��PHW�

&DWHJRU\ 7RWDO QXPEHU RI JHQHV 'LIIHUHQWLDOO\ UHWDLQHG 1R UHWHQWLRQ

JE0 JHQHV ����� ��� �����

8QPHWK\ODWHG JHQHV ����� ��� �����

3�YDOXH  ����(���

&KL�VTXDUH WHVW LQGLFDWHV JE0 ORFL KDYH VLJQLILFDQWO\ OHVV QXPEHUV RI UHWDLQHG LQWURQ UHDGV LQ VGJ��VGJ��PHW� FRPSDUHG WR

XQPHWK\ODWHG ORFL

7DEOH 6�� &RPSDULVRQ RI DQWLVHQVH WUDQVFULSWLRQ EHWZHHQ ZLOG�W\SH DQG
VGJ��VGJ��PHW�

&DWHJRU\ 7RWDO QXPEHU RI JHQHV 'LIIHUHQWLDOO\ H[SUHVVHG &RQVWDQW

JE0 JHQHV ����� � �����

8QPHWK\ODWHG JHQHV ����� � �����

3�YDOXH  ����

&KL�VTXDUH WHVW LQGLFDWHV JE0 ORFL KDYH QR VLJQLILFDQW GLIIHUHQFH �FXWRII ����� RI DQWLVHQVH WUDQVFULSWLRQ LQ VGJ��VGJ��PHW�

FRPSDUHG WR XQPHWK\ODWHG ORFL


