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Comparative analysis of alternative splicing diversity in human and ape brains

Go, Yasuhiro

14,800,000

[€H) 2.5% 7.6%
@ ©)
O 571 791
5
428 ( )597

Rapid growth in high—throughﬁut genomic biology opens new directions for
studies focusing on human evolution and search for the molecular basis of human uniqueness. In this
study, we have performed comparative transcriptome analysis for quantifying isoform expression using
post mortem human and ape brain samples. The results suggested that (1) 2.5% and 7.6% of newly
identified isoforms in humans and chimpanzees, respectively, (2) longer UTRs in chimpanzees, (3)
more isoforms in humans, (4) 428 and 597 genes that have species-specific exons in humans and
chimpanzees, respectively.



2000

100 10 15

4 )
King and Wilson 1975, Science 1 m
’ o ~13%
S
1.3% ; J,
19 RREEDOE
35 Khaitovich et al. 2005,
i ~350
Science i s 10~35%
30
BEENT MY 7+ —L)DSEKE
7?77
N M /
Bl rEFUNYI—DORFLNIVTDEE
pre-mRNA
alternative splicing
15 2
90
(1)
@3]
(€D) CDNA
RNA
RNA
Pacific Biosciences PacBio RSII cDNA

I1so-Seq



2 (€))
() PacBio  RSII
cDNA
Hlumina  HiSeq 100bp
Reads spanning splice junctions
Illlumina  HiSeq
PacBio RSII 100~150 PacBio RSII: 8Gb
IHlumina HiSeq: 800~1,200Gb
cDNA
human genome centric
(©))
1) 2
e.g. Blekhman
2012, Nature Proceedings
DNA
cDNA PacBio RSII
28 2 29 1
8
I1so-Seq
PacBio  RSII cDNA
30 cDNA PacBio
Sequel(RSII )
12,744 9,923 1
20 113
1.
Species Human Chimpanzee
High quality number of isoforms 12,744 9,923
Mean length isoforms (bp) 2,398 3,119
Number of loci# 6,356 4,941
Mean number of isoforms per locus# 2.0 2.0
Mean number of exons per isoforms* 8.5 11.0
Mean length of exon (bp)* 280 282




# best hit to human (hg38) and chimpanzee (panTro5).

* coverage <= 90%, identity <= 90% to the reference genome
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2.
Number of orthologous isoforms 3,768
# isoforms (human > chimpanzee) (length) 1,620
# isoforms (human < chimpanzee) (length) 2,097
# isoforms (human = chimpanzee) (length) 51
Mean isoform length (human) (bp) 2,848
Mean isoform length (chimpanzee) (bp) 3,087
3.CDS (1,588 )
Species Isoform (bp) CDS (bp) 5-UTR (bp) 3'-UTR (bp)
Human 2,763 1,173 327 1,263
Chimpanzee 2,873 1,173 354 1,346
1 1 3,305
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