Supplementary Data
Supplementary Methods
Genome-wide refinement of monkey gene structures with looser criteria.
Similar but looser criteria were used to refine the fine structures of monkey transcripts on the basis of the RNA-Seq data. Briefly, for exon/intron boundary revision, similar criteria were used, except that only one expression tag across the splicing junction was needed to define the new splicing model. We extended the 5'-UTRs and 3'-UTRs of the previous gene model to new stop site when at least one sample met the requirements. Revisions with <50-bp extension were not included. Finally, we identified potential new exons missed by the current annotation and an exon was defined when i) it was supported by continuous expression tags and defined by Cufflink as an intact exon; ii) it was located in a previously-annotated transcript; and iii) for at least one end of the new exon, at least one expression tag linked it to known gene model. A series of Perl (v5.12.2) scripts were implemented to refine the gene structures in rhesus macaque.
Calculation of cross-species conservation scores.
We downloaded pairwise alignments between rhesus macaque (rheMac2) and eight other species, that of human (hg18), chimpanzee (panTro2), gorilla (gorGor3), orangutan (ponAbe2), marmoset (calJac3),mouse (mm8), rat (rn4) and opossum (monDom5), from UCSC (74) and generated genome-wide multiple alignments in 9 species using Multiz (v11.2) (75). Nine-way region-based conservation scores were then calculated using phastCons (v1.1) (76), with the guidance of the model trees evaluated by phyloFit (v1.1) (77). Distributions of the cross-species conservation scores were then normalized and visualized using R (v2.13.1) scripts.
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Supplementary Figures
Figure S1. Evaluation of refined exon/intron boundaries introducing frame-shift in previously-annotated open reading frames. 
(A) Normalized mRNA-Seq expression tag coverage in exonic regions, upstream and downstream intronic regions for each putative exon. (B) Intron-exon distributions of cross-species conservation score. Reference: exons in rhesus macaque supported by both Ensembl and RhesusBase annotation; Putative Exon: exons supported only by Ensembl annotation. (C)Normalized mRNA-Seq expression tag coverage in putative indel regions (Indel), upstream (Upstream) and downstream (Downstream) exonic regions for putative indel. (D) Sequence motifs flanking the splicing junctions. Mis-annotated Boundary: distributions calculated on the basis of putative splicing junctions supported only by Ensembl annotation; Reference: distributions calculated on the basis of splicing junctions supported by both Ensembl and RhesusBase annotation.
Figure S2. Demonstration cases of transcripts annotated with double mistakes by Ensembl.
Four demonstration cases are shown for refined exon/intron boundaries introducing a frame-shift in previously-annotated open reading frames. In all of these cases, another nearby unusual annotation, such as putative indel (A), putative exon (B, C) and mis-annotated exon boundary (D), were detected on the basis of Ensembl annotation. Both the previous gene model (Ensembl) and the revised gene model (RhesusBase) are shown, with RNA-Seq expression tags coverage, splicing junctions indicated by expression tags across junctions, cross-species conservation score, and experimentally sequenced cDNA fragments (Validation) aligned accordingly. Strand orientation is indicated by arrows on transcripts. Sequences surrounding the splicing junction are indicated, in which GT-AG or GC-AG sites are highlighted in red.
Figure S3. Evaluation of UTR extension with expression tag coverage and cross-species conservation scores.
For extended 5'- or 3'-UTRs, the distributions of normalized mRNA-Seq expression tags coverage (A) and cross-species conservation score (B) are shown for previously-known UTR regions (UTR), RhesusBase extended UTR regions (Extended UTR) and previously-known intergenic regions (Intergenic).
Figure S4. Pipeline to calculate cross-species conservation scores. 
Rhesus macaque-centric cross-species pairwise alignments were downloaded and converted to MAF (Multiple Alignment Form) format, then used to generate multiple alignments by Multiz. A series of tools (mafSplit, msa_view, phyloFit, modFreqs and phastCons) were used to compile a phylogenetic tree model and rho value. Cross-species conservation scores (region-based and basewise) were then calculated by phastCons and phyloP, on the basis of the multiple alignment result with the guidance of the phylogenetic tree model and rho value.
Figure S1
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Figure S2
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Figure S3
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Figure S4
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Supplementary Tables
Table S1. Genome-wide refinement of monkey gene structures with looser criteria.
	Categories
	Event
	Transcript
	Percentage#

	Junctions
	4,415
	3,192
	7.5%

	5'UTRs
	4,784
	4,784
	11.2%

	3'UTRs
	10,881
	10,881
	25.4%

	New exons
	6,436
	2,609
	6.1%

	Total
	26,516
	16,587*
	38.7%


*Number of transcripts involved in four types of refinement. Transcripts with two or more revisions were counted once. #Percentage of revised Ensembl transcripts.
Table S2. PCR primer used in transcript structure refinement validation.
	Ensembl Transcript ID
	RhesusBase Transcript ID
	Forward (5'-3')
	Reverse (5'-3')
	Tissue
	Product Length (bp)
	GenBank Accession
	dbEST ID

	ENSMMUT00000000887
	IMMRT10101039349
	GAGACCCTGTGCAACGGGCA
	GTGCAGGTACCCTTGCCACCT
	Br*
	185
	JK840892
	76691362

	ENSMMUT00000023849
	IMMRT10010005576
	AGAAGAGGAGGACATGGCTGGGT
	GACACGGCTATGTGGCTTCAGCA
	Li
	643
	JK840896
	76691366

	ENSMMUT00000000943
	IMMRT10001000808
	GGCTGCCAAACTGGAACGTTTGC
	AGTCATTTCACAGGAGTTGCTACAG
	Br
	1,018
	JK840893
	76691363

	ENSMMUT00000012268
	IMMRT11011042365
	AGCACCGCCTCAGGAACAGGA
	GGTAGCCAGTGTGGGATCGGC
	Te
	656
	JK840898
	76691368

	N.A.
	IMMRT10000145448
	AGGACAAAGCCCGGCGGAGA
	AGGCCCTTGATCTGCTCTTCGAG
	Br
	314
	JK840894
	76691364

	ENSMMUT00000007975
	IMMRT11000011609
	CAAGCGCCTGCGTGACAACC
	GGGCGCACCCACCTGTTGAG
	Ki
	273
	JK840899
	76691369

	ENSMMUT00000013072
	IMMRT10000034330
	GCTGCAATCAAAGAGGTTCCAGGCA
	CCTCTTGAGGCCCAAAGGACCCA
	Br
	341
	JK840895
	76691365

	ENSMMUT00000006447
	IMMRT11000035323
	GCCTTCCAAGCTGTTTGCTGGCT
	TCTCAGCGGTGGCCCTGGAAA
	Li
	444
	JK840897
	76691367

	ENSMMUT00000008820
	IMMRT11011008722
	CAGCCGGCGTCCTTTGCTGT
	GGGACACTTTCGTCGCCCCAC
	He
	860
	JK840900
	76691370


*Br: Brain; Li: Liver; Te: Testis; Ki: Kidney; He: Heart
Table S3. Meta-data integrated into RhesusBase.
	Categories
	Features

	Gene Summary
	RhesusBase Gene ID; Entrez Gene ID; Official Symbol; Strand Orientation; Location; Gene Type; Full Name; Lineage; Alias; RefSeq ID; Ensembl ID; UniGene Cluster; UniProt ID; PubMed ID; Gene Wiki; RefSeq Summary; RNA/Protein Sequences; Validated/Putative Gene Structure

	Expression
	RNA-Seq RPKM; Expression Level/Density from Brain in situ Hybridization; mRNA; EST

	Regulation
	Post-translational Modification Experimental and Predicted Sites; TF Binding Site; Natural Anti-sense Cluster; Transcription Start Site Location; CpG Island Location; Bi-direction Promoter

	Comparative Genomics
	Cross-species Conservation Score; Cross-species Pairwise Alignments

	Variation and Repeats
	SNP ID/Location/Alleles/Function; CNV Accession/Location; Predicted Repeat Element Name/Family/Class/Location

	Phenotype and Disease
	OMIM Number/Location/Title/Disorder; GWAS Gene/Risk Allele/Allele Frequency; Genetic Disease ID/Class; Transgenic Mouse Marker/Disease Description/Phenotypic Allele

	Function
	References; KEGG Map ID/Title/Pathway ID; Protein Function Domain Signatures; Gene Ontology ID/Term/Ontology; Protein ID/Experiment Type for Protein-Protein Interaction

	Drug
	Gene/Pathway/Disease Associating with Drug; Compound (Drug) Regulation


Supplementary Datasets
Dataset S1. Detailed information on refined exon/intron boundaries.
(Dataset S1 in Excel Format)
Dataset S2. Detailed information on extended 5'-UTRs.
(Dataset S2 in Excel Format)
Dataset S3. Detailed information on extended 3'-UTRs.
(Dataset S3 in Excel Format)
Dataset S4. Detailed information on new exons absent from Ensembl annotation.
(Dataset S4 in Excel Format)
Dataset S5. Detailed information on new transcripts absent from Ensembl annotation.
(Dataset S5 in Excel Format)
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