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Human reference genome makeup
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Capturing human genetic diversity
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Variant discovery via alignment
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Sequences missed by alignment
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African-ancestry population WGS data

Cohort Number of Samples
African American (Atlanta) 50
African American (Baltimore-DC) 50
African American (Chicago) 50
African American (Detroit) 50
African American (Jackson, MS) 50
African American (Nashville) 48
African American (NYC) 48
African American (San Francisco) 50
African American (Winston-Salem) 50
Barbados 49
Brazil 47
Colombia 50
Dominican Republic 47
Gabon 34
Honduras 50
Jamaica 50
Palenque 34
Nigeria 50
Puerto Rico 53

Data was collected from 19 distinct cohorts across the Americas,
the Caribbean, and Africa resulting in 910 analyzed samples.

Sherman et al (2019). Nature Genetics.



Analyzing the unaligned reads
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Analyzing the unaligned reads
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Sequences missed by alignment
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Pan-genome insertion locations
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Pan-genome insertion locations
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Pan-genome insertion locations
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Are any of these sequences transcribed?

Insertion in at least 769 individuals (85%), intersects a known
primate exon in KDM6B that isn’t annotated in GRCh38:

GRCh38, chr17: 7,837,742 - 7,839,127

68 bp 68 bp

KDM6B Exon (Transcript Variants X2, X8)

CAAPA_TwoEndPlaced_219 (1,250 bp)

KDM6B Exon : KDM®6B Exon
(Transcript Variant X6) Chimpanzee, chr17: 8,124,475 - 8,125,841 (Trainiseripl Varants

X1, X9, X10)



Are any of these sequences transcribed?

Insertion in at least 769 individuals (85%), intersects a known
primate exon in KDM6B that isn’t annotated in GRCh38:

GRCh38, chr17: 7,837,742 - 7,839,127

KDM6B Audano and Sulovari et al (2019). Cell.

chr17 (7,833,748 - 7,854,951)
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GTEXx reads align to pan-genome contigs

Preliminary analysis with 93 GTEx RNA-seq samples

31 tissues, 3 samples each

Unaligned GTEx
RNA-seq reads

Spliced alignments to
pan-genome contigs




GTEXx reads align to pan-genome contigs

Preliminary results on 93 samples

Alignments to 17,878 of 125,715 APG
contigs (14%)

tsto

tigs

Canonically spliced alighments to 268
contigs (0.2%)

Ideal candidates are:

Non-repetitive (unmasked)
Many reads align with splicing
Stringtie can assemble into transcript(s)




Non-reference exons present in insertions

5.7 kb CAAPA contig placed within MUC19 on chrl2
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Non-reference exons present in insertions

5.7 kb CAAPA contig placed within MUC19 on chr12
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Abstract

The most recently discovered gel-forming mucin, MUCT9, is expressed in both salivary glands and
tracheal submucosal glands. We previously cloned the 3'-end partial sequence (AY236870), and here
report the complete sequencing of the entire MUC79 cDNA. One highly variable region (HVR) was
discovered in the 5' end of MUCT9. A total of 20 different splicing variants were detected in HVR, and 18
variants are able to translate into proteins along with the rest of the MUC79 sequence. The longest variant
of MUC19 consists of 182 exons, with a transcript of approximately 25 kb. A central exon of approximately
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We need more than just a variant catalog
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Pan-genome stats

# Contigs  Total Length (bp) Longest Contig

Placed 1,548 4,354,696 79,938
Unplaced 124,167 292,130,588 152,806
Total 125,715 296,485,284 152,806
Non-singleton 61,410 160,475,353 152,806
o 519% of contigs are singletons
o 34% of contigs align to HX1 or KOREF
o 98% of contigs have some alignment to Chimpanzee

or Rhesus Macaque, demonstrating these are not
contaminants

Sherman et al (2019).



Repeat content 1n pan-genome contigs

B Other (0.12%)
B Low Complexity (0.14%)
® LTR (0.3%)
| LINE (0.57%)
M SINE (1.33%)
B Unmasked (12.67%)
B Satellites (21.57%)
B Simple Repeats (63.3%)




Pan-genome contig size distribution
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Pan-genome contig size distribution
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Pan-genome contigs in other WGS cohorts
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Number of CAAPA Contigs
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The pan-genome is still open
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