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Comparatlve Genomlcs
The Fagaceae (beech family) contains 7
| genera and ~1000 species.

% Mai-ﬁ mterest Beech, chestnut and oak
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‘ "9=~-Amer1can chestnut Castanea dentéia*?'
748\ Northern Red oak: Quercus rubra - m
White oak: Quercusalba e =
American beech: Fagus grandlfolla
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Large new mapping
populations
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Physical maps
Comparative genomics
Web site (Clemson).
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Traditional ABI sequemmg” e

(Tom kI ns e —— _u ﬁ.,_.m;,,f‘;n;
454 sequencmg 2 million read&a%
total on 5 species (Carlson) i

Annotation (Smith). e --



Gene discovery
Predlcted proteins

" Many hlts are known orTIy Eeese
“gene model” predictions. .-; m__ s
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" So our data verlfy thelr predlctlons =3
as real genes. sSemaaezae




Species: | Predicts

s ~ |Chinese chestnut 7719 |
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American chestnut (1067 |
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Red oak 4985
White oak L3525 e S
Total Fagaceae 10,562 el




Expression data: electronic northerns

| Bivariate Fit of neglog10pv By fold




Marker Development
(Kub|S|ak and Smith)

markers.
= Genotyping :
= Solving mapplngproblems H_u = %M
= Comparative mapping =

Using 454 EST sequence data fe find%-ﬂ =%
SSRsand SNPs. .. == - ataasaie s

Anchoring ESTs to genetlc and phy3|cal
maps.




Comparatlve marker

development

" Surveyeqee d ata for SSRs
SNPs for polymorphlsms that vary
within species, and between spemes
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= Find Chinese vs American species
| specific markers to aid mappingin
A hybrid backcrosses. | S
¢ = Explore variation within Fagaceae,
such as comparative mapping.
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= Ran scripts to search for repeated

patterns and varlatlon |n the repeats
within the contig. o e *“*‘“‘."‘.““‘f?”f:

* Found 104 in the first pass and_have s
@ successfully tested a third (so far).
& = SSR genotyping has turned up some
misidentified parents. |




BLAST agalnst Populus transcrlpts N
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Group all reads that match the same gene (e-

10 cutoff). e e m
Toss out genes with Iess than 4 reads to get
12,158 genes. e
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Assemble the reads for each gene (PHRAP)

Run PolyBayes on each assembly to flnd S
SNPs. |

Parse output for SNPs with >0.95 probablhty



" Substitutions: 15,563. @
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* Deletions: 2,185.
* Number of aligned bases
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screened: 10,153,440. @
= Potential SNP frequency: 1/ 572.




1. Genetic mappmg in parent Chinese 2 e
American chestnut and derlved hybrlds >

* Looking for “species _spec_lfl_c__:’f markers to
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track genome segments |n hybrlds

+  Solve some problems W|th dlStOl‘tlQn and;m _!,,
linkage (missing LG-B). <

= 4. QTL mapping for resistance to chestnut bhght
to confirm a three gene model.




Problems with Current Genetlc MapS
= SN (Slsco Kub|S|ak)

: maps Oun or H_
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LGs “B” and “E” could easﬂy form a smgle "
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ngh segregatlon dlstortlon in both the Fz rzmctlﬂ,m
BC1 maps. (20 to 31%) | |
Translocations between American and Chihfé—éé}ﬁ';—:
hybrids could affect breeding and map based
cloning.




Identlflcatlon of reS|stan'ce —_

genes

model. REe e T g
" Use the BC3 populatlons to “fme __map”
e the:-:QFks: byassoc*atlen in Verynl.;"_'__:_ e
i populations. T

= ldentify genomlc reglons assomatéﬁ“‘
with resistance.

" Need resistance to Phytophthera_too.—:;':-:




Mapping focus is in Chinese

- chestnut because that is where
the lj_e;sp_stance genes are.

To facilitate map based clonlf_
reS|stance genes we need.-,.

A hlgh quallty phyS|caI map
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And to integrate them.




e e

v s A s L o - > ok g i
ﬁ:—t et T'H'T.."; e .' i ﬁ"-'-._rﬂﬂ_m .\t.r\., .-\._\‘ i L 3
: - S e .._‘-'-‘.._...,___..____- ok

Py et B
e e = -u-' P =
e - ,"-_. P e e '-.—- -.Jn. M: il
" — _-l"_.'. *. s

= Bl ik L 3
e T A e © e

Construction of a  physical map for ——
Chinese chestnut by flngerprlntlng :
and BAC end sequencing.
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. '-Integratlon of the genetic and =
physicalmaps. - = - o u ;'.-1,;;
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’ Investlgate micro and macrosynteny
in the chestnut and oak.

5. Platform for map based cloning.




The Fagaceae

Web5|te and Database
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" Genetic mappingdata.

" Sequence data. et v "

* Marker development data- = =

= Integration of phyS|cal and genetslre;;ﬂ»ﬁ
maps.

= All reports and presentatlons by -
project members. S
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A dlfferent klnd of forest'
blotechnology

* This prOJect shows how genome -
technology could contrlbute to e
rescue endangered tre_e___spemes
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. Substantlal social beneflts are Sy
possible. | =il e

" Model for future efforts to conserve
and protect endangered tree species
through genetics and biotechnology.




