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The genome sequences of ‘Jefferson” and seven other hazelnut (Corylus avellana L.) cultivars OSU495 049 N N
allowed efficient in silico comparisons and identification of polymorphic SSRs. The ‘Jefferson’ Lo anes o31, 0.6% -
genome was searched using MISA and 17,588 SSRs >15bp were identified. Removal of - Gasaway R -
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duplicates, short fragments, repeats at ends, and repeats containing only A’s and T’s reduced COR187Finland mTetra
the number of unique fragments to 2,069. The ‘Jefferson’ sequences were aligned with reads oo apent
from the seven other cultivars using MAQ and the results visualized in Tablet. 489 SSRs showed ) Pendula 4Hexa
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variation in repeat number and primers were designed for them. PCR amplification and i Cutleaf Whisp
separation on agarose gels confirmed that 368 were polymorphic. Fluorescent forward primers soreetioneseliomuss -~ i
were ordered and were used to amplify 48 diverse accessions plus the parents of the mapping Cosford
: : : : . : : - RodeZeller Fig 2: SSR loci distribution in ‘Jefferson’ genome
population. After post-PCR multiplexing, samples were submitted for sizing using capillary Gunslebert _ Central
. . . . . eraeri European
electrophoresis. Allele sizes were determined using GeneMapper v4.1 software, entered in a . - I
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spreadsheet and analyzed using PowerMarker and Cervus software. 366 new polymorphic Al vl by
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microsatellite loci were developed in hazelnut. A total of 1,880 alleles were present at the 366 K adetten -
polymorphic loci and 50 genotypes. The number of alleles per locus ranged from 2 to 17 with oSoata 062 ) R
an average of 5.14. The mean observed heterozygosity, expected heterozygosity, polymorphism Osus4 039
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information content, and the frequency of null alleles were 0.52, 0.53, 0.483, and 0.026 TombulGhiaghli Algned with MAQ
respectively. SSR markers segregating in the mapping population of Mehlenbacher et al., 2006 mpenaledetrebizonds |
(OSU252.146 x OSU 414.062) were mapped using JoinMap 4.1 and the two-way pseudo- B-3 Ao, of mot
. TapparonadiSanColombanoCortemoli investigated
testcross mapping approach. + Contorta -
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Eu.ropean hazelnut (Corylus avel{ana L.), one of the major nut crop, is widely grown in the o Fig 3: In silico SSR development approach in hazelnut
Willamette Valley of Oregon. Microsatellites or Simple Sequence Repeats (SSRs) are DNA - lannusaRacinante
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segments containing tandem repeat motifs of 1-6 nucleotides in length. Microsatellites are the Ratoli 2.3 181-1200d
. . . . . . ondaGentiledelleLanghe 3.0 313-950d
markers of choice as they are PCR based, co-dominant, highly reproducible, multi-allelic, and Tondacentiledellel-angl 15 G01-1100d
.. . . . . . : . Negret Spanish- 10.3 Ul2-1125d
abundant. Genetic diversity and evolutionary studies, genetic mapping, fingerprinting, MAS, - Simon " Jtalian 14.1 *GB644-257-M
. . . . . TondadiGiffoni 16.3 **GB709-269-M
and QTL analysis are some applications of microsatellites. Also, SSR markers serve as anchor . RmscheNuss 18.6 **GB423-292-M
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loci and are useful for aligning the linkage map, physical map and genome sequences. Around Tondan 543 CaC-B716-201
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350 polymorphic SSRs were previously developed from enriched libraries, ISSR fragments, BAC Mortarella A 610-430
. ( ) . Barcelona 32.0 **GB478-392-M
and transcriptome sequences. The genome of ‘Jefferson’ hazelnhut was sequenced using Gom - 098-1480
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lllumina technology, resulting in 46.1 Gb of sequence data equivalent to 115X genome o 38 5 AOA-520
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coverage. Genomic sequences were assembled to form 36,642 contigs with N50 = 21,548 bp . | P 1o>-825
Fig. 1: UPGMA dendrogram of 50 hazelnut accessions 152-800
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using the programs Velvet and MIRA. The genomes of seven additional accessions were also

sequenced using lllumina. We developed 366 new polymorphic SSRs from these sequences. B LU LR 4'{Hi i i “} H—t [T IHERRas 3 1em @1 110
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PCR amplification of 24 diverse accessions and gel electrophoresis verified polymorphism of 368 G a4 Gl Ci A A A
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PCR amplification of 48 accessions and parents of mapping population with fluorescent forward Heimlc slc Wic A c Tjc A C TG AC IS A C TS A TNG.GIC EA TMC C.BI6IC A A A male parent was created using BC1
primers Fig. 4: Visualization in Tablet of lllumina reads aligned with the ‘Jefferson’ reference using MAQ. Inspection function of JoinMap v 4.1. New SSR
\i allows in silico detection of polymorphism, expressed as variation in the number of tetra-nucleotide (CTCA). markers are shown with asterisks.

repeats among 8 cultivars but conserved flanking regions.

RESULTS AND DISCUSSION

— : \; : Next generation sequencing technology allows efficient SSR marker development at low cost. A total of 167,048

Characterization of 366 new BONMQLANS msa;fﬁigfgl (Ho, He, PIC, r): PowerMarker and Cervus microsatellites (with repeat motifs of 1-8 bp) were identified from 333,492 sequences of Jefferson’ hazelnut. The

- average number of repeat units as wells as the number of loci decreased as repeat motif length increased. 2,069

unique sequences were pursued after removal of repeats containing only A’s and T’s, repeats at the fragment ends, and

ﬁ short fragments (<400 bp). Visual inspection of these unique fragments in Tablet software for variation in the number
\; of repeats among cultivars but with conserved flanking regions identified 489 sequences for further evaluation. The in
silico visualization allowed rejection of 1,213 monomorphic sequences and reads that failed to align well with the
reference sequences. 366 new polymorphic microsatellite markers were developed, validated by genotyping using
v fluorescent forward primers, and used to fingerprint 48 diverse accessions and 15 parents. These 366 markers were
characterized using 48 diverse accessions plus the parents of the mapping population. A total of 1880 alleles were
present. The number of alleles per locus ranged from 2 to 17 with an average of 5.14. The mean observed
heterozygosity, expected heterozygosity, polymorphism information content, and the frequency of null alleles were

Multiplexing, capillary electrophoresis, and allele sizing with GeneMapper v4.1 software

Loci segregating in mapping population (MP) are mapped using 138 seedlings

15 parents of alternate mapping populations are fingerprinted at 366 new SSR loci

Using alternate MP, linkage groups will be assigned for SSRs not segregating in the primary MP
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