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@g@_ﬂ Introduction
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...and your ideas grow!

* PhD project is dealing with: “Monitoring the effects of
natural selection in populations of Lolium perenne L. and
development of markers for the trait persistence”

« cooperation with Institute of Crop Science and Plant
Breeding (IPZ) of the Bavarian State Research Center

for Agriculture (LfL) ’
LfL
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]@gg@[ Introduction - Material

...and your ideas grow!

« experimental design: five
locations, four years of
cultivation, 19 forage
varieties

* DNA extraction, phenotyping
of the plots at the five sites
and of the single plants in
Steinach (e), Bavaria
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I@ggﬁl Introduction - Material

...and your ideas grow!

* Phenotyping of the plots:

« data from sites Hotzelsdorf, Spitalhof and Schmalenbeck
(no data from Detern)

* e.g. traits: growth after winter, defects (diseases a.s.0.),
denseness, were phenotyped » i

« each plot in four repetitions

Genotype mixtures and

winter survival of variety

| Guru from sites

& Hotzelsdorf (A) and

¢ Schmalenbeck (B) after

& four years of cultivation,

f U88? with drastic changes

being visible at
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]&l Introduction - Material

'md vour ideas grow

* Phenotyping of the single plants:

« 96 single plants of each of the five sites were
transplanted to Steinach, Bavaria with 12 plants per row
In 2008 - per variety and site eight rows with 12 plants
each side by side arranged

 traits: e.g. diseases (rust, foliar diseases, Fusarium
a.s.0.), heading date, mass production and others were
phenotyped

« phenotyping from 2008 until 2011, this data available
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]@)gg troduction - Phenotyping

...and your ideas grow!

« scheme of the Bundessortenamt (BSA), Germany used
for phenotyping

* each trait was scored with a number (one to nine), ‘1" -
trait is not formed, ‘9" - trait is formed clearly

rasengesellschaft.de
rasengesellschaft.de; Gray Leaf

Spot infected Lolium leaf (Foto:
Vincelli)
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]E@[ults - Analysis of phenotypic

data

« two types of sets: plots 2004-2008 and single plants
2009-2011

* both data sets evaluated and analyzed, trends observed,
hypotheses set and discussed in cooperation with
Bavarian Institute, group of LfL/Dr. Hartmann

asengesellschaft.de; Gray Leaf Spot infected Lolium leaf
(Foto: Vincelli)
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“@E@jults - Analysis of phenotypic

« data sets showing trends, but: phenotyping in 2010 and
2011 completely different compared to 2009, even with
respect to standards of Bundessortenamt

Heading date (mean value) of 2009 vs 2010 vs BSL

70,00
60,00
50,00
40,00 -
30,00 -

@ 20,00 -

T 10,00 -
0,00 -

B MW AESCHO09
®EMW AESCH10
EBSL

heading date (days after 1st of April, mean

De | Ho |Schm| Sp | De | Ho |Schm| Sp | De | Ho |Schm| Sp | De | Ho |Schm| Sp |
Variety and site
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iults - Analysis of phenotypic
data — single plants

...and your ideas grow!

* unexpected effects have to be clarified - hypotheses:
» climatic effects

» mistakes in field practice (randomization...)
» phenotyping suboptimal
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][C)g%%{ults - Analysis of phenotypic

data — plots

« data only for three sites available

* phenotyping at those sites done very differently - not
every trait phenotyped at every site and with the same
number of repetitions

« possible to observe trends and to evaluate the available
data statistically, but comparison between north and
south Germany will be not appropriate 5
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>CRE@sults - Analysis of phenotypic
e data — plots

Phenotyping plots - deficits after winter 2005 - 2008

=
o

©

= M_NWIN 2005 MW
= M_NWIN 2006 MW
= M_NWIN 2007 MW
= M_NWIN 2008 MW

N
!

Rating for "deficits after winter", mean value
a1

1 - =
Sp Ho Schm Sp Ho Schm Sp Ho Schm Sp Ho Schm

Guru Guru Guru lvana Ivana lvana |Moronda|Moronda|Moronda| Sambin | Sambin | Sambin
Variety and site
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.and your ideas grow! d ata_ — CI I m ate

Agrarmeteorologisches Messnetz Bayern - Wetterdatenabruf Agrarmeteorologisches Messnetz Bayern - Wetterdatenabruf

Grafik fiir Station 38, Spitalhof Grafik fiir Station 28, Spitalhof
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C)g ults - Analysis of phenotypic
.and your ideas grow! d ata_ — CI I m ate

Agrarmeteorologisches Messnetz Bayern - Wetterdatenabruf

Agrarmeteorologisches Messnetz Bayern - Wetterdatenabruf
Grafik fiir Station 28, Spitalhof

Grafik fiir Station 38, Spitalhof
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][@gg@]asults Analysis of lllumina

“""“GoldenGate genotyping assay

« analyses of bulked samples conducted by TraitGenetics

method: Te<iiisliie<il conomicons « p lresults: =y
| ,lin (lé e 1.80 [
Sireptavidin/Bictin
1.60
e 140 F
© Make activated DNA © Hybridize to the VeraCode »
BeadPlate 1.20 F [ ]
‘ l ‘.
J - o 1k 3
{ _ @ Wash the VeraCode BeadPlate E 'ﬁ-
T e—
L J— — L
h5H 5 eyt 150 2 o080 .
o2 §' - ~ .
- 0.60
© Add DNA to oligonucleotides,
hybridize ‘ 0.40
(—)1 © Scan the VeraCode BeadPlate 0.20 -
[ — : 0
. e ST 136 110 39
. i -0.20
© Extend, ligate, clean up :
|
l 0 0.20 0.40 0.60 0.80 1
—————— - — Norm Theta
— © Auto-call genotype and

© Universal PCR cycle geneateopaits
-
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]i@gggjsults - Analysis of lllumina
- =

...and your ideas dfo

denGate genotyping assay

 normalized theta value nearest zero - homozygous for

GenomeStudio SNP Graph of an
individual marker showing allele
compositions of samples from four
varieties from four trial sites;

allele A
 normalized theta value nearest one > homozygous for
allele B
osof | P H$2008 2
) © §c2004 2

0,60 502*004_1
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0,40 0.60
Norm Theta

. variety Guru, sampled at
Hotzelsdorf (HO) in 2004 and 2008
(two/three  bulks analyzed; no
shift/differentiation); green dots:
Guru sampled at Schmalenbeck
(Sc) in 2004 and 2008 (two bulks
analyzed each), with indicated shift
in allele frequency between the two
years.
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Results - Analysis of
T Illumina GoldenGate
genotyping assay
* results of lllumina GoldenGate assay
checked with function “hierarchical
clustering” of DiSTo2 -> four different
varieties clustered together; some outliers
e expectation that genotype mixtures could

cluster according to the site of origin = not
observed

* Interesting: seed lots are clustering closely;
Moronda Spitalhof and Ho6tzelsdorf -
different compared to rest of Moronda
entries
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Its - Candidate gene approach

...and your ideas grow!

e In 2007 Tamura & Yamada
published in Theor Appl Genet: “A

HVCBF7

perennial ryegrass CBF gene s |
cluster is located in a region SRR o
predicted by conserved synteny %% i
between Poaceae species” o

« CBF genes = C-repeat binding | S s saree
factor S e |\ Ll

« CBF/dehydration-responsive T
element binding protein 1 o et ot ot prtcim s e or s logeneti ree smalyon
(DREB1) regulon v e 1o the ack oE N erminal amine scid scquence. The
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...and your ideas grow!

« CBF/DREB 1 regulon - most important transcription
unit involved in cold acclimation

* sequences available; new primer design etc.

LpCBF1-1F
LpCBF1-2F
LpCBFI-1R
LpCBF1-2R
LpCBF1-4R
LpCBF1-5R
LpCBF3-1F
LpCBF3-1R
LpCBF12-1F
LpCBF12-1R

Page 19/23

CTCATCAAGCCATGGACATG
CTCACAGTCCACAGTCCACC
TGAGGATGGCCTCCTCTGTT
TGGAGTCAAAGCGCGCAGCA
GAACTGCATCTGCTTGCATG
TCTCCTTGAACTTGGTCCTCC
AGCATCCAGAGCTTACCAAG
GCACTATCACATCACATAACCAG
ACATGTTCGAGCTGGACATGTCCGG
GAATCTACAGGCAGATCTTCCAGC

0255124 82(h) 02551 24 824(h

A
LpCBFla

LpCBFib
LpCBFAIl
LpCBFlllc
tpcorivs T
a-ueuin SRR

26
25
30
25

B 1 4.7 14212835(d) 01 4 7 14 2128 35(d)
Locors ICHREN -5 T T T »

ettt = T =

Fig. 3 Expression profile of LpCBF genes in response to low
temperature (4°C) during a short term (24 h, under the light con-
dition) (a) and a long term (35 days under the 8 h day length) (b).

Fig.4 Loci of the LpCBF
genes on linkage group 1 and
5 of the p150/112 perennial
ryegrass mapping population.
Nomenclature of AFLP loci
and RFLP loci is as described
by Jones et al. (2002). The
numerical value described to
left of each marker indicates
genetic distance (cM)
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Its - Candidate gene approach
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Its - Candidate gene approach

...and your ideas grow!

« problem: amplified PCR fragments too small compared
to the fragment sizes calculated - work in progress

GeneRuler™ DNA Ladder Mix

0’GeneRuler™ DNA Ladder Mix,
ready-to-use
bp ng/0.5

LpCBFla = LpCBFIb = LpCBFII
~ 763 bp — ~857bp — ~881lbp

B

—

- —
£ LOLLI00RS €0 0000 EORIEILILI L0000
Ll

o Bhhho NN NOD:R DS

: LpCBFlllb ™ LpCBFIVb
o m o ~ 899 bp = ~943 bp

— 100 200 40

e mmmmemEmenEn e -
Fermentas

1% TopVislon™ LE GQ Agarcse #R0491)
I
8
o

5 pgflane, & cm kength gel,
XTAE, 7 Viem, 45 min

-
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]@gisults - conclusion lab work:

and your ideas grow!

« Candidate gene approach is not working yet - work In
progress

de.fotolia.com

 lllumina GoldenGate genotyping assay —> correlation
with phenotyping data started

pinkmonkey.de
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]I Outlook

...and your ideas grow!

« Analysis phenotypic data of the plots and of the single
plants

« Correlation lllumina GoldenGate genotyping assay data
with phenotypic data
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http://www.bio-
austria.at/var/plain/storage/images/media/images/schafe_auf_der_w
eide/50108-1-ger-DE/schafe_auf_der_weide_imagelarge.jpg pn molo.de

cutcaster.com
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>l <] |1 <] GENOMIC DNA (250 ng for single use, 2 ug for multiple uses)

4

Streptavidin/Blotin

p3
SMP locus P1 -'"_ 1.\'1—
T

@) Make activated DNA

o Bind PCR product, elute

n
dye-labelled strand, prepare
@ for hybridization o Wash and dry Array Matrix
or BeadChip
¥ i
, & |
\ —
¥
P1 A
ASDT 8 G dﬁq}\—s' Lso
ASDZ 5 pa %5, P3

£ ~

€) Add DNA to oligonucleotides, .] r
hybridize a4
AGA AIG

i,

4L
Eiif]

©) Image Array Matrix or BeadChip
L 2 —l l
GIG
p1E T © Hybridize to the Sentrix®Array —— o
A — . L P ERT E
5 GQ\"@ 5 Matrix or BeadChip _ |
sz P3 o — | 5 )
Extend, ligate, cl ’
© Extend, ligate, cleanup ASO - Allele-Specific Oligo
* LSO = Locus-Specific Oligo
P1, P2, P2 = Universal PCR primers 2
P3 Address = Sequence unique targeting e T
7 .’f—t a particular bead type
_ ) ) ©) Auto-call genotypes and
O Universal PCR cycle at 1536-plex @ = Optional Stopping Point generate reports

Illumina, Inc. Customer Solutions, 9885 Towne Centre Drive, San Diego, CA 92121-1975, 1.800.809.4566 (toll free),

Page 25 1.858.202.4566 (outside the U.S.), genotyping@illumina.com, www.illumina.com
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