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Conclusions of my 2008 Jamboree talk

7809 ff ld (168 Mb )• 7809 scaffolds (168 Mbp)
• 39126 gene predictions.
• 33341 genes in Reduced Model set• 33341 genes in Reduced Model set.
• Assembly and Annotation released in JGI portal, 

with exceptionally diverse variety of community y y y
data types.

• “usefulGeneLists” of expressed genes and gene 
families may really be usefulfamilies may really be useful.

But there is a dark side …
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A challenging genome

• Challenging genome project 
– high GC content -> hard sequencing stops
– high repeat content
– diploid and polymorphic
– source not clonal (?!)( )

• Draft genomic assembly has short contigs and 
misassemblies, including artifactual tandem 
repeats and separated allelesrepeats and separated alleles.

Are we missing genes because of assembly?Are we missing genes because of assembly?



Sequencing the World of Possibilities for Energy & Environment

Are there missing genes?

JGI 
genomes

Phatr1
Phaeodactylum

Naegr1
Naegleria

Chlre4
Chlamydomonas

Emihu1
Emilianiagenomes y g y

# ESTs 91787 38282 202044 94168queried 91787 38282 202044 94168

# ESTs 86553 38010 145544 72992# ESTs 
aligned

86553 
(94%)

38010
(99%)

145544 
(72%)

72992 
(76%)

At least we have lots of ESTs….
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Can we find missing genes?

1. Align all ESTs to genomic scaffolds.

2 Recover all ‘nonaligned’ ESTs2. Recover all ‘nonaligned’ ESTs.

3. Cluster ESTs and build cluster consensi.

4. Predict ORFs on the EST consensi.

5. Determine if ORFs are in fact new.
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Maybe we can

809 i 132554 ESTs7809 genomic 
scaffolds

Blat

28865 nonaligned 
ESTs (22%)

custom Perl 
and SQL103689 aligned 

ESTs (78%)n 
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EST Pipeline

17126 EST consensi
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Annotation Pipeline

8564 ORF
39126 genes

A

8564 ORFs(33341 in Reduced Model set)
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Consensus properties

Genomic EST 
scaffolds consensi

# consensi or 
ff ld 7809 17126scaffolds 7809 17126

Avg. length (nt) 21479 630

Min. length (nt) 1000 100

Max. length (nt) 3018814 3406

% gap space 7% 0%

% repeat space >= 26%* 6%% repeat space >= 26% 6%
* Piler results only
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Do consensi complement scaffolds?

JGI CSUSM Iowa Genoscope

Strain CCMP1516 CCMP1516 CCMP371 RCC1216/7

# ESTs 72513 7649 14006 38386

% aligned 
to scaffolds 82% 31% 73% 78%

% aligned 
to consensi 24% 61% 32% 20%

% aligned 9% 4% 6% 3%g
to both 9% 4% 6% 3%
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ORF properties

on scaffolds on consensi
# ORFs or genes 33341 8564
Avg. protein length (aa) 347 148
Max. protein length (aa) 5478 984
% w/ start+stop 82% 44%
% w/ Pfam domain 35% 35%
% w/ NR support 70% 56%
% w/ EST support 47% 100%
% “bacterial” 5% 1%
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Do we find ‘missing’ domains?

Hmmpfam both ORFs and Reduced Model setHmmpfam both ORFs and Reduced Model set 
-> 88 ORF-specific domains

6 ORFs have Pfam RNA_pol_Rbc25
A i l RPO3 b it d iA universal RPO3 subunit domain
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RPO3 subunit protein

RPO3 subunit domains

No Ehux scaffold genes
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RPO3 subunit ORF

ESTs are from CCMP371 no other strainESTs are from CCMP371, no other strain
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Do we find ‘missing’ sequences?

Cluster ORFs with Reduced Model gene set 
-> 2074 ORF-only clusters 

-> 3135 ORFs (37%) 

Largest protein in an ORF-only cluster
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A consensi-specific protein …

Hi h i lP

No similarity with any genomic scaffold gene

High signalP score

No similarity with any genomic scaffold gene
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… and its expression

Whatever it is, it’s definitely expressed
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Strain-specific consensi???

CCMP1516

10113

409502

264

33151512
CCMP371 RCC1216/7

164 33151512

Possible non-CCMP1516 genes?
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Summary

1. 22% ESTs do not align with scaffolds.
2. EST Pipeline assembles 17126 consensi from the 

nonaligned ESTs.
3. Annotation Pipeline predicts 8564 ORFs on the 

consensi.
4. Domain analysis of ORFs reveals ‘missing’ genes.
5. Cluster analysis reveals ‘missing’ genes.
6. Expression analysis reveals potential strain-

ifispecific genes.



Sequencing the World of Possibilities for Energy & Environment

Acknowledgments

JGI EST Pipeline
Jasmyn Pangilinan

Jeff Froula
CSUSM

Xiaoyu Zhang Jeff Froula
Erika Lindquist

Xiaoyu Zhang
Betsy Read

JGI Annotation Pipeline
Bobby Otillar

Genoscope
Peter von Dassow

Frank Korzeniewski
Asaf Salamov
Andrea Aerts

Peter von Dassow
Hiroyuki Ogata

Colomban de Vargas
Andrea Aerts


