
PhyloCSF (Makarewich et al. 2018; Perry et al. 2018; Huang et al.
2019a,b; Kang et al. 2019; Lin et al. 2019; McCorkindale et
al. 2019; van Heesch et al. 2019; Vignal and Eory 2019; Wang
et al. 2019). Transcripts that do not overlap a PCCRor any annotat-
ed coding gene are unlikely to have conserved protein-coding
function, whereas transcripts that overlap top-ranked PCCRs are
the best candidates for translational potential. We recommend

that no gene be considered protein coding based on PCCR overlap
alone; rather, an overlap is the starting point for constructing
a potential CDS. In this regard, CodAlignView is a valuable tool
for exploring multispecies alignments for signals of coding poten-
tial (https://data.broadinstitute.org/compbio1/cav.php), and the
PhyloCSF browser tracks may be especially useful for examining
PCCRs in the context of transcriptomic data. Indeed, we stress
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Figure 3. Protein-altering disease variants.
(A) Chromosomal positions and strength of
association for the 118 SNVs in newly anno-
tated CDSs that were previously found to be
significantly associated with diseases or oth-
er traits, with the trait abbreviation from
Supplemental Data S5 listed for the 40
most significant associations. (B) Novel
coding sequence added to human TJP2
locus includes an eye disease–associated var-
iant. Previous GENCODE annotation re-
presented by models ENST00000539225,
ENST00000535702, ENST00000377245,
and ENST00000348208. Additional tran-
scriptional complexity omitted for clarity.
PhyloCSF PCCRs indicated the presence
of two additional coding exons (dotted
box and inset) that led to annotation
of novel coding transcript model
ENST00000636438, which lacks cDNA or
EST support but whose intron is confidently
supported by short read data in Intropolis
(blue rectangle) mostly from a retinal study
(Farkas et al. 2013), and whose TSS (P1) is
supported by FANTOM5 CAGE data, limited
to retina and eye (data from ZENBU browser,
precisely redrawn for clarity; scores represent
sequence read counts, with zeros for the
next three experiments included for compar-
ison). In contrast, TSSs P2 and P3 have neg-
ligible CAGE support for eye expression, with
profiles dominated by monocyte and central
nervous system expression. FANTOM5CAGE
also shows eye-specific expression for an
equivalent mouse model added as part of
this study, also supported by eye-experiment
ESTs (e.g., BU505208.1). The second coding
exon added to human GENCODE contains
GWAS variant rs11145465, identified in a
study of refractive error and myopia with a
P-value of 7×10−9 (Verhoeven et al. 2013).
In that study, the variant had been interpret-
ed as noncoding based on RefSeq annota-
tion, but it can now be reclassified as a
missense mutation of an amino acid that is
perfectly conserved in the mammal and avi-
an clades. (C ) Regional association plot for
eye disease. All SNPs in an 800-kb window
with their strength of association with
refractive error and myopia in a more recent
study (Tedja et al. 2018) show that
rs11145465 has the strongest association.
The positions of the novel coding exons of
ENST00000636438 have been added in red.
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