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G|§ Conclusions of my 2008 Jamboree talk
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e 7809 scaffolds (168 Mbp)
39126 gene predictions.
e 33341 genes in Reduced Model set.

« Assembly and Annotation released in JGI portal,
with exceptionally diverse variety of community
data types.

 “usefulGeneLists” of expressed genes and gene
families 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 alleles.

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

JGI Phatrl Naegrl Chlre4 Emihul
genomes | Phaeodactylum Naegleria Chlamydomonas Emiliania
#ESTS 91787 38282| 202044 94168
gueried
# ESTs 86553 38010 145544 72992
aligned (94%) (99%) (72%) (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’ ESTs.

Cluster ESTs and build cluster consensi.

> W

Predict ORFs on the EST consensi.

5. Determine if ORFs are in fact new.
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GIC Maybe we can
7809 genomic 132554 ESTs |
scaffolds
Blat
(b
k= custom Perl
a 103689 aligned and SQL 128865 nonaligned
pe ESTs (78%) ESTs (22%)
c :
T EST Pipelinel,
o
§ | 17126 EST consensi

Annotation Pipeline l

39126 genes
(33341 in Reduced Model set) 8564 ORFs
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GIC Consensus properties
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Genomic EST
scaffolds consensl_
# consensi or 2809 17126\
scaffolds
Avg. length (nt) 21479 630
Min. length (nt) 1000 100
Max. length (nt) 3018814 3406
% gap space 7% 0
% repeat space >= 26%* 6%

* Piler results only
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Do consensi complement scaffolds?

JGI CSUSM lowa Genoscope
Strain CCMP1516| CCMP1516 CCMP371| RCC1216/7
# ESTs 72513 7649 14006 38386
Y
% aligned 82% 31% 73% 78%
to scaffolds
Y
% aligned 249 0 32% 20%
to consensi | __
% aligred -
o allghe 9% 4% 6%
to bot
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GIC OREF properties
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on scaffolds | on consensi

# ORFs or genes 33341

Avg. protein length (aa) 347 148
Max. protein length (aa) 5478 084
% w/ start+stop 82% 44%
% w/ Pfam domain 35% 359
% w/ NR support 70% 56%
% w/ EST support 47% 100%
% “bacterial” 5% 1%
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G|§ Do we find ‘missing’ domains?
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Hmmpfam both ORFs and Reduced Model set
-> 88 ORF-specific domains

Pfam L:Ic:-r*13|_|r:r“uhL]'_'| I:r‘1uhul::={1|_||:|::-r“|a|n

gy e 2
PFOB292.3 E HN& polymerase 111 subunit Rpc2s
s (el el S Pl e
|
5B.17 3|5|gr“|a-5-4 interaction domain
53.7 3! Branched-chain amino acid transport system / permease component

PFOYF7L.7
FFO3M66.11
FFOA715.6

3'5 adenosylmethionine synthetase, central domain
3|L-,-5H substrate binding domain
3' TonB-dependent Receptor Plug Domain

e e e e e e e e 1]

6 ORFs have Pfam RNA_ pol Rbc25
A universal RPO3 subunit domain
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JGIC RPO3 subunit protein
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e_gwl. 16738.3.1 To Genome Browser
1 a1
a3l
1 (% 3% 5 72 50 107 125 143 160 177
— Signalp: bu NN 1/5

S, RPO3 subunit domains

IPROOLOGS: SANT, OMA-hinding [ScanRegExpl

WULL: NHULL Csuperfamilyl
B

art End Len #C  ZID Score Description [taxMame]

I Zod Zo5 84¥ 39¥ 374 nr_b_bh_156376407 predicted protein [Mematostella

vectenzizl [ho tax namel

%203 g2d  d1% G7a77
”' REamEEE

‘No Ehux scaffold genes

33_

PS |
33_ I 3: ﬁUfi. ﬁ#.ﬁﬁ e e S SR
[Zchizozaccharomuces japonicus uFZ275] [ho tax namel
I 199 203 82 41¥ 370 nr_b_b_Zlo0900Z6 hypothetical protein BRAFLORAFT_104485
[Branchioztoma floridae]l [ho tax namel
I o0 203 83F 39 370 nr_b_b_720Z1379 PREDICTED: zimilar to Polymerase (RNAD

IIT ¢ONA directed) [Strongylocentrotus purpuratus]
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Scaffold
hsus_ 16735

srediodelsl
SA6738.3.1

wta Blastx
.ata Blastx
.zta Blastx
wda Blast
zoa Blastx
sia Blastx
wta Blastx
.ana Blastx
zoa Blastx
ziae Blasty
fans Blasty

Repeats
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RPO3 subunit ORF

4 Contigs in Scaffolds P

4 Filterediodelsl P

r_Heterokonta Blastx

nr_rlweolata Elastx

nr_Other_Protista Blastx

nr_Trichomonada Blastx

n_Euglenozoa Blaztx

nr_Cyanobacteria Blastx

nr_Chlorophyta Blastx

nr_Arabidopsis_thaliana Blastx

nr_rmoebozoa Elastx

n-_Saccharomyces_cereviziae Blastx

nr_Caenorhabditis_elegans Blastx

Repeats

ESTs 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%)

Run 351 cluster 27
: 61 proteins found
download selected proteins Do Clustalw
Gene Protein  Number of :
15453 | consensus 162:1-1147 1147 210 0 E. huxleyl (EmhulEXTC) 1147
]
on7hs | consensus 12260:1-561 561 147 0 E. huxleyl (EmhulEXTC) 561
= |
1544 | | consensus 179:1-556 556 146 0 E. huxleyl (EmhulEXTC) 556
|
1oy | | consensus 10368:1-528 528 141 ] E. huxleyi (Emhul1EXTC) 528
—f |
1g95k5 | consensus 11021:1-525 525 139 0 E. huxleyi (Emhu1EXTC) 525
- |
>

Largest protein in an ORF-only cluster
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GIC A consensi-specific protein ...
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1 1147

1147
=] |

|1 IEE |43 |E4 IEE IlﬂE IlE? |14E IlEE |190 |21ﬂ

L Sighalp: secrefed by HMM (0.992) by NN 5/9  at 16417
]
tart End Leny”#C ZI0 Score Description [taxMame]l

High signalP score

No similarity with any genomic scaffold gene
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JGI O ... and its expression
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il Scaffold 1 Contigz in Scaffolds b
conzensus_l62
| "IN i | \
1 ‘ 1 1
il Filterediodelsl 4 Filterediodelsl »
zus_162_#_2_#_3_8_EXTC
il JAMZO08_ESTs BLAT 4 JAM2009_EETs BLAT) P

Fi-2-7-Hog.r.3
Fr-2-5-Doa.r.2
JELIIGT_CAHTSLO  Fud]
Jgi |IGI_CAHNGS4S . Fud |
JELIJGI_CAHMNS1ZS Fud |
JE11IGI_CAHOBZSF Fud |
Jg1 1IGI_CAHP4S46  fud]
Jgi | IGI_CAHPEZLE Fud|
JE11JGI_CAHP396S . fud|
Jg1 1IGI_CAHO4ESS . Fud |
FT-2-35-HoG.r.1

Jgi LIGI_CAHNGZLZ . fud |
Jgi |IGI_CAHNSHES Fud |
77-2-15-C05.r.2
Fr-2-14-B11.r.1
TT-2-36-E0d.r.l
Fr-2-13-006.r.2
JELIGI_CAHPAL0 Fud |
Jg1 1IGI_CAHPSZE0 . fud]
Jgi LIGI_CAHPSSZL . fud]
Fr-z-10-01Z2.r.4
FP-2-6-A09.r .4
JE1LIGI_CAHPTS7F Fud |
Jg1 1IGI_CAHPE36E . fud]
Jgi LIGI_CAHPE4AE  Fud]
Fr-2-18-B11.r.1
Fr-2-31-006.r.1

Jg1 |IGI_CAHNETSS . fud]
Jgi |IGI_CAHNASSES . Fud |
JELIIGI_CAIRGLZ .rev]
JE11JGI_CAHNT1SD fud]
Jg1 [IGI_CAHPLS9G  fud |
TP-2-5-A0G.r 2

Jgi |IGI_CAHNS1ZS . Fud |
JELIIGT_CAHWESZ Fud |
JE11IGI_CAHOE31L e |
Jg1 1IGI_CAHPGZ2S  fud |
Jgi |IGI_CAHPSZSS . fud|
JE1LIGI_CAHNZO7S Fued |
Jg11IGI_CAHO4 743  Fud |
Jgi |IGI_CAHP4ESL . fud|
Jg1 1IGI_CAHPESES Fud |
Fr-2-36-010.r.1
Fr-2-11-E0l.r.
F7-2-36-B09.r.
Fr-2-12-G0l.r.
r

r

JailJGI_CAHN4545.fwd| X

Feature web page
Copy model to track =

Whatever it is, it's definitely expressed

FP-2=1-G01.r.
53RO

oo
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GIC Strain-specific consensi???
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CCMP1516

CCMP3 CC1216/7

Possible non-CCMP1516 genes?
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Summary

. 22% ESTs do not align with scaffolds.

EST Pipeline assembles 17126 consensi from the
nonaligned ESTSs.

. Annotation Pipeline predicts 8564 ORFs on the
consensi.

Domain analysis of ORFs reveals ‘missing’ genes.
. Cluster analysis reveals ‘missing’ genes.
Expression analysis reveals potential strain-
specific genes.



Sequencing the World of Possibilities for Energy & Environment

Acknowledgments

JGI EST Pipeline
CSUSM Jasmyn Pangilinan
Xiaoyu Zhang Jeff Froula
Betsy Read Erika Lindquist

JGI Annotation Pipeline
Bobby Otillar
Frank Korzeniewski
Asaf Salamov
Andrea Aerts

Genoscope
Peter von Dassow
Hiroyuki Ogata
Colomban de Vargas



