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PINUS TR€DA L. (LOBLOLLY PIN<)

e Most important crop
plant In southeastern
U.S.

e Most highly planted tree
species in the world.

e Loblolly and other
southern vyellow pines
grow on only 6% of U.S.
forest lands but account
for 58% of wood supply.




TH€ PIN€ G€NOM€

e 21.3 billion base pairs

e About seven times larger than
human genome

e De facto model gymnosperm
genome



(OT £ILTRATION

e Cot filtration (CF), a technique rooted In
the principles of DNA renaturation Kinetics
(i.e., Cot analysis), Is a means by which the
repetitive DNA sequences that dominate
many  eukaryotic genomes can be
separated from 'gene-rich" single/low-copy
sequences.

e« CF Is most accurately performed if
fractionation is based upon the results of a
Cot analysis.
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TH€ 454 ($20

Margulies et al. (2005) Genome sequencing in microfabricated
high-density picolitre reactors. Nature 437: 376-380.



TH€ 454G ($20

e 20 million nucleotides in 4.5 hours
e No cloning involved

e Can segquence a microbial genome In a
day

e Read length is primary drawback (ca.
100 bp after trimming 1IN our
experience)

e Some question about accuracy when
reading long, single nucleotide stretches



PIN€ G54 s€QULNANG TO DAT«

e Total of 100.6 million nucleotides
e 1 million reads

e Mean read length = 100 bp



€QULNANG TO DAT€

28 million nucleotides of random genomic
DNA

9.5 million nucleotides of SL DNA
22 million nucleotides of TS DNA
20 million nucleotides of MR DNA

22 million nucleotides of HR DNA



SHOTGUN s€QU<NC€ ANALYSIS
PIP£LINE (SSAP)

Initial training of pipeline performed using manually
annotated Sorghum bicolor CF sequences.

Assigns each sequence to one of eight different
functional/descriptive categories

Allows classification of hundreds of thousands of
sequence reads per week

Once trained with genomic sequence data it can be
used to efficiently calculate gene/repeat enrichment
or reduction afforded by CF or other reduced-
representation techniques.
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INTIAL €XP€RIM<€AT

e Analyzed 28 Mb of random pine
genomic DNA (through initial
categorization stage)

e Used Phrap (default parameters)
to analyze sequence

e 28,483 contigs produced



CONTIG CHART

Centromere Chloroplast Mitochandria -Transpusnn Dther Repeats TIGR Gls EMC Undetermined

X

read: 240782 _0899_32990

start: 1135

end: 1261

Hit: Finus palustris Tw3-gypsy like retroelement partial
RT gene, clan pPipagy3. (AJZ90613)

BitScore: 1853817

Contig 39662
2284 bases long
341 query seq. with a total length of 37,354 nt

Almost every sequence classified as a transposon
showed its strongest hit to a gymnosperm sequence




CONTIG CHART

Centramere Chloroplast hitachondria -Tra nsposon Dther Repeats TIGRE Gls EMC Undetermined

Contig 39501
1480 bases long
/8 query seq. with a total length of 8127 bp

0.41% of sequences were recognized as chloroplast
DNA. From these we have assembled a rough draft
of the loblolly pine chloroplast genome - see J.
Carlson’s talk (W122) at Forest Trees Workshop



CONTIG CHART

Centramere Chloroplast itochondria -Tr:a n=poson Other Repeats| TIGRE Gls EMC Lndetermined

Contig 39605
1399 bases long

134 query seq. with a total length of 13,632 nt

Many contigs dominated by genomic sequences of
unknown character (GSUC)



Contig 39667

4292 bases long

1531 query sed.
with a total length
of 219,495 bp

CONTIG CHART

Centramere Chloroplast itochandria -Transpnsnn Other Repeats TIGR Gls EMC Undetermined
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IN THE¢ FOLLOWING MONTHS...

e Refine SSAP

 Add HR, MR, SL, and TS sequences
Into contig analysis

e Analyze contigs showing most
abundant hits



IN TH€ £FOLLOWING MONTHS...

e HR, MR, SL, and random genomic DNA
clones have been picked and are slated for
seguencing via ABI3730. New data will be
Integrated with 454 sequence.

e Characterize potential retroelements/MITEs
(Z. Magbanua)

e Contig, SSAP, and new ABI3730 data
should allow study of the evolution of
repeat families



CONTIG CHART

Centromere Chloroplast Mitnchnndria-Transpnsun Other Repeats TIGR Gl EMC Undetermined

Contig 39666
5898 bases long
837 query seq. with a total length of 90,180 nt
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