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Figure Legends

Figure 1
Classification of the 1245 Non-RefSeq transcripts. Transcripts shorter than 300 bp after
masking the repetitive sequences were categorized as junk sequences. The remaining sequences
were BLLAST-searched against all public human cDNA sequences for the forward strand.
Homologous sequences to the unannotated human cDNAs were classified as orphan transcripts
for the forward strand and anti-transcript for the reverse strand. The remaining 947 clones were
mapped on the human genome sequence and arranged according to the annotation from the
UCSC genome browser (hg!8). The transcripts that overlapped with the genic regions including
UTR were classified as intronic transcripts, and the transcripts that were mapped more than 5 kb

away from the genic region were classified as intergenic transcripts.

Figure 2
The proportion of the expressed transcripts in the RefSeq homologs (control) and unidentified
transcripts. Cerebrum, cerebellum, liver, and testis of a male macaque were used for the

microarray experiments with duplicated hybridizations. The transcripts were classified into no



expression (blue), expressed in 1-3 tissues (grey), or expressed in all tissues (red).

Figure 3

Sequence conservation of the brain-expressed and testis-expressed transcripts between humans
and macaques. For the RefSeq homologs (control), the non-synonymous (X,,) and synonymous
(K;) substitution rates were estimated using the Li-Pamilo-Bianchi method [48]. The
substitution rates in the intergenic and intronic transcripts were estimated using Kimura’s two
parameter methods [55]. The heights of the boxes represent the lower and upper quartile points,

and the whiskers show the minimum and maximum points.

- Figure 4

Distribution of transc?ipt expression levels of the RefSeq homologs (blue) and the intergenic
transcripts (red). Only the transcripts that were determined as significantly expressed on the ‘
microarray are presented in the figure. Log-transformed signal intensity in the tissue with the
highest expression was shown. The intergenic transcripts showed  significantly lower

expression levels than the RefSeq homologs.

Figure 5



RT-PCR gel images for the expression of the intergenic transcripts in the human (H)
and the macaque (Q) brain. Transcript names indicate whether the expression was detected by
the microarray experiments (red) or not (blue). Expected PCR products are marked by the white

aIToOws.

Figure 6

Patterp of the unidentified exons. The closed boxes represent exons in the genomes.
Unidentified exons in macaques are presented as blue boxes. Intergenic regions and introns are
depicted by thick and thin horizontal lines, respectively. (A) extended exons. (B) novel exons.
These exons were further classified into internal (right panel) and external (left panel) exons.
The number of genes in each category is shown on the left of each schema. The number of
unidentified exons that have not been found even in the EST sequences is shown in

parentheses.

Figure 7
Genealogical relationship (phylogeny of genes) among the humans (H), cynomolgus macaque
~ (C), and rhesus macéque (R). The common ancestor of the two macaques is indicated by the

letter O. The time of speciation between the two macaques is shown by the dashed line. Note



that the tree is unrooted.



Table 1

Summary of cDNA clones

Library

# of isolated clones

# of full-sequenced

clones

Brain: Parietal Lobe (QnpA)
Brain; Frontal Lobe (QflA)

Brain: Temporal Lobe (QtrA)
Brain: Occipital Lobe (QorA)
Brain Stem (QbsA, B)

Brain: Medulla Oblongata (QmoA)
Brain: Cerebellar Cortex (QccE)
Testis (QtsA)

Liver (Qlv)

Total

Averaged Length

8063 (5890)
13,215 (9286)
6797 (6039)
5458 (4518)
2776 (1993)
4485 (3645)
11,734 (9028.)
10,867 (8510)

22,326 (20,833)

85,721 (69,742)

649 (336)
2493 (1768)
1078 (862)
634 (606)
359 (301)
1146 (912)
731 (563)
2316 (2175)

XQ))

9407 (7523)

1882 bp

*Numbers of genes with the RefSeq homologs are shown in parentheses.



Table 2

Number of expressed transcripts in the unknown macaque transcripts

Unidentified transcripts® Intergenic transcripts”
Cerebrum 321 54
Cerebellum 417 58
Liver 139 | 13
’festis 241 52
All tissues 74 | 10
Any tissue 544 137
Total 1024 231

*Transcripts that have no homology to the public human cDNA sequences.
®Transcripts that were mapped more than 5 kb away from the annotated genic regions on the

human genome (see Fig. 1).



Table 3. Number of genes under positive selection out of 1499 non-duplicated genes determined

using the branch-site test of positive selection

Lineage® | P<0.05 P<0.01
HO . 39 14
C-O . . 15 10
R-O : 22 21
Between the macaques (C-O + R-O) 37 32
All lineages (H-O + C-O + R-0) 74 33

*H: human; C: cynomolgus macaque; R: rhesus macaque; O: cynomolgus-rhesus ancestor (see

Fig. 7).



Table 4. Divergence among the human, cynomolgus, and rhesus genes

" Model without ancestral polymorphisms (Raw data)

Lineage® K, (#SE)

H-O 1.06 x 1077 (3.20 x 107
c-0 1.02 x 107 (4.79 x 107°)
R-O 498 x 107* (3.36 x 107%)

Model with ancestral polymorphisms

2t:° (#S.E.)
Raw data 213 x 107 (2.24 x 107Y
PCR error corrected 1.81 x 1073 (2.12 x 1074

K, (+S.E)
6.82 x 1072(1.07 x 107%)
3.04 x 1073 (1.20 x 107

250 x 107% (1.15 x 1079

4NP (+S.E)
327 x 107° (2,52 x 1079

3.11 x 107 (2.40 x 1079

*H: human, C: cynomolgus macaque, R: rhesus macaque, O: cynomolgus-rhesus ancestor (see

Fig. 7).

®: time after speciation; x: mutation rate; N,: effective population size of the cynomolgus-rhesus

ancestor.



Additional data files

Additional file 1

File format: XLS
Title: Expression of novel macaque transcripts

Description: Significance of gene expression in the M. fascicularis oligonucleotide microarray

analysis is shown.

Additional file 2

File format: XLS
Title: Unidentified UTR regions in the macaque cDNAs.

Description: The regions of macaque cDNAs that did not show homology to human cDNAs are

listed.

Additional file 3

File format: DOC

Title: Divergence among the human, cynomolgus, and rhesus genes (dataset I without a
duplication filtering).

Description: Estimation of gene divergence using 2655 human-rhesus-cynomolgus alignment is

shown.
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Additional file 4

File format: XIS
Title: LRT (likelihood ratio test) statistics for the test of positive selection

Description: Candidate genes under positive selection using branch-site test of positive selection

are given with log-likelihood ratio.

Additional file 5

File format: XLS
Title: Specific probes for known genes in the M fascicularis microarray

Description: These genes are not found in the previously published macaque oligonucleotide

microarray.

Additional file 6

File format: XLS
Title: Primer sequences for RT-PCR.

Description: The list shows the primer sequences that were used for RT-PCR.
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