
Supplemental Methods 

Peak calling and cross-species comparison 

We mapped all other FASTQ files to hg38 or panTro5 genomes using BWA with default options 

(Li 2013). Following the ENCODE recommendation, we used MACS2 with default options for 

peak calling (Landt et al. 2012). We applied the broad peaks option to H3K9me3 ChIP-seq data 

and the narrow peak option to the other ChIP-seq datasets. For narrow peaks with multiple 

replicates, we further applied IDR to all possible pairs of replicates (Li et al. 2011). We only 

included peak regions confirmed by at least one IDR run in the final peak output. For H3K9me3 

broad peaks, we only included peaks with a Q-value < 0.05 that appeared at least three times in 

9 human samples or at least two times in 7 chimpanzee samples.  

Enrichment analysis 

We calculated the number of indel-RRR overlapping using BEDTools intersect function 

(`bedtools intersect -a indel.bed -b RRR.bed`). To calculate the enrichment of overlap between 

two sets of intervals, we used the BEDTools fisher function to perform Fisher’s exact test within 

the entire hg38 genome (`bedtools fisher -a a.bed -b b.bed -g hg38.chromSize`) (Quinlan and 

Hall 2010). We used the hypergeometric distribution function phyper with log.p=TRUE in R to 

calculate the extremely small P-values. We also directly performed Fisher’s exact test using a 

contingency table if the number of intersections was available (R code: fisher.test(table2×2, 

alternative="two.sided")). To perform the permutation test, we also used BEDTools to shuffle 

one set of coordinates 1000 times with the --noOverlapping option, followed by an intersection 

with the other set of coordinates. We used two-tailed tests for all P-value-related statistics.  



Data visualization 

The deepTools (Ramirez et al. 2016) options used in different figures: Figure 5A,C: scale-regions 

–metagene; Figure 6: scale-regions for TE insertion plot and –referencePoint center for pre-

insertion sites; Figure 7A,B: --referencePoint TES --sortUsing region_length; 

Supplemental_Fig_S6: --reference Point center –sortUsing region_length –binSize binsize. In 

Supplemental_Fig_S7, we calculated profile using deepTools plotProfile and exported data 

using –outFileNameData option. Linear smoothing was performed using polynomial function. 
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Wald static distribution histogram of invariant or lineage-biased promoter, enhancer and H3K9me3

regions. X-axis shows the Wald statistic of human read counts minus chimpanzee read counts.

Human-biased, chimpanzee-biased and invariant regions were labeled with green, red and blue. A!

Wald statistic distribution of promoter regions" #! Wald statistic distribution in enhancer regions" $!

Wald statistic distribution in H3K9me3 regions.
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A. All indels landing in regions with 200bp flanking sequences mappability > 0.7 between human and chimpanzee. The number of insertions and deletions in
each lineage is plotted in a back-to-back histogram with indel length on the !-a!is and the number of indels of different lengths on the y-a!is. "olors
distinguish indels based on T# classi$cation %&noT#'( not deri)ed from T#*. +. The ma,ority of human-chimpanzee-speci$c T# insertions are absent in the gorilla
genome. The same color scheme as in .igure /a is used to illustrate Al�( #01( 2/( and 31A insertions. .rom top to bottom( bars represent the number of T#
insertions only present in chimpanzee( only present in human( shared by human and gorilla but absent in chimpanzee( and shared by chimpanzee and gorilla
but absent in human. The last bar pro)ides the number of human-chimpanzee-speci$c T# insertions without clearly de$ned orthologous loci in the gorilla
genome.
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Indel call set comparison between Chimpanzee Sequencing and Analysis Consortium 2005, Kronenberg et al 2018 and hg!8"pan#ro5 indel called in this study$ A$

Species"speci%c indel length distribution &adapted 'rom Chimpanzee Sequencing and Analysis Consortium 2005 (ig$5)$ *$ Indel length distribution 'rom 50bp to +00bp

o' Kronenberg et al 2018$ C$ Indel length distribution 'rom 20bp to +00bp o' indel identi%ed in this study$ , -enn ,iagram o.erlap between hg!8"pan#ro5 indels

&/50bp) identi%ed by ,AS-C in this study with indels identi%ed by Kronenberg et al 2018$
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Conser0ation o) pro#oters an' its re(ationship to in'e( rate. 1. 1ggregate' phastCons score o) annotate' GENCODE
pro#oters. The annotate' GENCODE pro#oter is 'e2ne' as 500bp region 'irect(+ *pstrea# o) transcription start sites. 3.
1ggregate' phastCons score o) p*tati0e CNCC pro#oters. The p*tati0e CNCC pro#oter is 'e2ne' b+ the H3!"#e3 Ch$%-
se& peak. C. 20-50bp in'e( )re&*enc+ o) #ore conser0e' p*tati0e CNCC pro#oters (phastCons score - 0.2) an' (ess
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Supplemental Figure S8
Comparing the intersection between CpG Islands and 1000 randoml( shuf)ed indels called b( 1000

Genomes *roject with the observed intersection number+ ,he 1000 times shuf)ed numbers were displa(ed as

gre( dots and bo- plot+ ,he observed number is show as a red dot+ .+ ,he top panel shows the comparison

separating indels to 1-20bp/ 20-&0bp/ &0-100bp and 100-1&0bp+ 0+ ,he lower panel shows the comparison of

all indels from 1-20bp separated b( 1bp window+
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Mappability at syntenic regions can differ between human and chimpanzee reference genomes. Two example regions show H3K4me3 peaks only in the human genome. 5!bp mappability in the two regions is
high in the human genome while mappability is reduced in the chimpanzee genome. "e #ltered these types of regions out to a$oid false positi$e lineage%biased regions.
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Supplemental Table S1 

Comparison between OrthoINDEL and liftOver. Columns from left to right: hg38 chromosome, 

hg38 start, hg38 end, OrthoINDEL results, liftOver results. Each line represents a region in hg38 

genome, column 4 and 5 represents whether that region can be converted to panTro5 genome.  

Supplemental Table S2 

All shared and lineage-biased RRRs not associated with indels found in this study. Columns from 

left to right: hg38 start, hg38 end, hg38 strain, MACS2 score in hg38, IDR integer score in hg38, 

panTro5 chromosome, panTro5 start, panTro5 end, panTro5 strain, MACS2 score in panTro5, 

IDR integer score in panTro5, lineage, type. 

Supplemental Table S3 

All INDELs identified between the hg38 and panTro5 genomes in this study. Each column from 

left to right represents: hg38 chromosome, hg38 start, hg38 end, indel type defined by DASC, 

INDEL size, hg38-pantro5 alignment strain, panTro5 chromosome, panTro5 start, panTro5 end, 

INDEL lineage, TE subfamily, TE class, TE strain. 

Supplemental Table S4 

INDELs overlapping RRRs. Each column from left to right represents: hg38 chromosome, indel 

hg38 start, indel hg38 end, indel type defined by DASVC, indel size, hg38-pantro5 alignment 

strain, indel panTro5 chromosome, indel panTro5 start, indel panTro5 end, indel lineage, TE 



subfamily, TE class, TE strain, CRE hg38 start, RRR hg38 end, RRR hg38 strain, RRR MACS2 score 

in hg38, RRR IDR integer score in hg38, RRR panTro5 chromosome, RRR panTro5 start, RRR 

panTro5 end, RRR panTro5 strain, RRR MACS2 score in panTro5, RRR IDR integer score in 

panTro5, CRE lineage, RRR type, RRR-indel overlapping size in hg38. 

Supplemental Table S5 

Number of indels overlapping regulatory/repressive regions. For each type of indels (separated 

to four different columns), how many of them can be found or cannot be found in different 

regions (12 rows including all putative invariant/lineage-biased promoter, enhancer, H3K9me3 

regions. Indels outside of putative CNCC promoter/enhancer are defined as “not 

promoter/enhancer in CNCC”, outside of iPSC H3K9me3 regions are defined as “not H3K9me3 

region in iPSC”, indels outside of as any regulatory/repressive region are called “Neither 

promoter/enhancer in CNCC or H3K9me3 region in iPSC”). 

 
No. of indels intersect with 

putative regulatory/repressive 
regions: 

human 
insertion 

chimp 
insertion 

human 
deletion 

chimp 
deletion 

Do not intersect with 
promoter/enhancer in CNCC 51768 46630 12411 11289 

invariant promoter CNCC 794 895 296 257 

Human-biased promoter CNCC 0 0 0 0 

Chimp-biased promoter CNCC 0 0 0 0 

invariant enhancer CNCC 1059 934 266 231 

Human-biased enhancer CNCC 116 57 19 29 

Chimp-biased enhancer CNCC 100 123 49 27 



No. of indels intersect with 
putative regulatory/repressive 

regions: 
human 

insertion 
chimp 

insertion 
human 
deletion 

chimp 
deletion 

Do not intersect with H3K9me3 
region in iPSC 49622 44968 11999 10879 

invariant H3K9me3 region iPSC 3358 3041 926 814 

Human-biased H3K9me3 region 
iPSC 755 164 46 114 

Chimp-biased H3K9me3 region 
iPSC 103 466 70 29 

Do not intersect with either 
promoter/enhancer in CNCC or 

H3K9me3 region in iPSC 
47658 43032 11392 10351 

 


