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Please bookmark this website (http://genome.jgi-psf.org) to keep current on available 
data and progress on the Cryphonectria Genome Sequencing Project 

http://genome.jgi-
psf.org/Crypa1/Crypa1.home.html



Overall Goal:  Develop genomic tools that will facilitate & accelerate 
the development of improved populations of Fagaceae species 
through tree breeding and genetic engineering

More specifically:  perform large-scale gene and marker discovery, 
genetic and physical map construction & integration, and comparative 
genome analysis with a primary focus on Castanea

Genomic Tool Development for the Fagaceae 





Genetic Mapping Pedigrees for
Castanea 

Species Mapping populations
C. mollissima  

two crosses ~800 progeny

C. dentata
two crosses ~400 progeny

QTL  Mapping populations
Expanded F2 population ~135+ progeny

BC3 populations ~1000+ progeny



Genetic Mapping Pedigrees for
C. mollissima 

Progeny VxN MxN
Available 440 367

Progeny
Mapped 189 189

Vanuxen   x Nanking  x Mahogany

Populations archived at CAES and 
TACF research farms



Summary of 454 transcriptome sequencing 
of Fagaceae species

Sample Species System
# 

Plates # of Reads # of bp
AL of 
Reads #  Contigs

AL of 
All 

Contigs
# Large 
Contigs

ACCanker C dentata GS20 1 129,508 13,080,308 101 7,171 168 247

ACHS1 C dentata FLX 3/4 222,939 29,828,910 247 11,496 276 885

ACHS2 C dentata FLX 3/4 254,810 38,165,054 246 9,431 271 691

ACWP1 C dentata FLX 1/4 47653 11,380,607 238.8 4723 239

ACWP2 C dentata FLX 1/4 33288 7,364,484 221 3793 239

CCCanker C mollissima GS20 1 235,635 23,799,135 101 14,308 168 436

CCMHS C mollissima FLX 3/4 228,594 56,051,191 246 21,828 344 3,074
CCNHS C mollissima FLX 3/4 259,859 64,271,926 247 28,784 339 4,451

CCWP1 C mollissima FLX 1/4 60,445 14,643,040 242 4553 307

CCWP2 C mollissima FLX 1/4 53,939 13,249,397 246 6348 485

Various C mollissima Sanger NA 8101 4,348,356 526 NA

ABWP1 F grandifolia FLX 1/4 35,424 8,112,694 174 4163 229 174

ABWP2 F grandifolia FLX 1/4 28,829 6,599,184 229 2467 229 83

WOA Q alba GS20+flx 1/4 119,385 28,669,562 241 14674 1058

WOB Q alba GS20+flx 1/2 83,821 19,297,054 231.5 8025 645

ROA Q rubra FLX 1/2 131,630 32,092,278 242 15494 1181

ROB Q rubra FLX 1/2 145,524 34,237,369 235 16138 1274

Total both 5 2,184,941 428,799,020 198 93.018 261 9,784

88.4 Mb – 45,288 contigs

172 Mb – 48,335 contigs

14.6 Mb – 8,319

47.9 Mb- 22,102 contigs

56.3 Mb – 28,041 contigs



Differential expression of the top 50 candidate genes is being validated with 
quantitative PCR (RT-PCR)



SSR Marker Development

in silico SSR polymorphisms were identified in stages 
using slightly differing  Strategies and data:

1) combined partial 454 dataset from all Fagaceae species  -
potential for wide-use 

486 primer pairs developed

2) Chinese chestnut 454 data + Sanger Data – specifically for 
identifying markers poly for mapping in C. mollissima

461 nonredundant primer pairs developed



1) combined (partial) 454 dataset
486 primer pairs

Screened against Fagaceae species 
panel – 2 genotypes for each of six 
species

by project completion all markers  
will be further characterized in five 
species using segregating 
populations and genotypes from 
natural populations

SSRs for the Fagaceae

275  SSRs 
amplified

Castanea 
mollissima

Castanea 
dentata

Castanea 
sativa

Quercus 
rubra

Quercus 
michauxii

Fagus 
grandifolia

poly 114 109 128 57 77 38

mono 146 145 126 111 154 101

Number of candidate SSRs potentially useful within/across species



2) Chinese chestnut 454 + 
Sanger data

461 nonredundant 
primer pairs 

Characterized in Chinese 
chestnut mapping parents 

381 Amplified - 295 
heterozygous in at least one of 
our  three Chinese parents

SSRs for Mapping in C. mollissima



SSRs For Mapping in
C. mollissima

1) Fagaceae combined partial 454 datasets  
~115 markers heterozygous 

2) Chinese chestnut 454 data plus Sanger data 
~295 markers heterozygous

~400 Markers Useful for Mapping

Finishing Stages of Data Collection



POLYBAYES - PINESAP - ILLUMINA analysis

25,904 SNPs (prob{true SNP}>0.70)
Allele quality scores

Depth of reads
Base quality scores
Base composition in region of interest

1731 chosen for SNP Array
205 in candidate defense response genes
1188 heterozygous in Nanking
338 other w/high allele quality scores

1536 chosen by Illumina for array design using the 
goldengate assay

SNPs for Mapping in C. mollissima



SNP markers Useful for Mapping in
C. mollissima

VxN MxN
1536 1536 Performance
224not clustered 224not clustered 15% NC
275Not Segregating 320Not Segregating 19% NS
33Fixed Alt Alleles 21Fixed Alt Alleles 2%  FA

141Het in Vanuxem 99Het in Mah 64% S
259Het in Both 280Het in Both
604Het in only Nank 592Het in only Nank
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contig7428-v2-304

41.2

contig18947-v2-22841.6
Cm055841.8
contig17378-v2-69642.1
contig18890-v2-34942.3
contig40458-v2-92442.5
contig26794-v2-40842.7
contig7802-v2-59542.9
Cm039643.2
contig6137-v2-45343.8
Cm025343.9
contig9087-v2-60744.4
contig30497-v2-25145.7
contig40128-v2-105646.3
contig47584-v2-25747.2
contig19235-v2-62049.0
contig40567-v2-64449.7
contig45206-v2-46850.9
contig7662-v2-58451.6
contig42908-v2-156253.1
contig8687-v2-62653.8
contig40381-v2-127355.6
contig39375-v2-33055.9
contig6286-v2-42065.6

M5+V1a+VxNN1+MxNN2a

contig39292-v2-2980.0
contig31248-v2-8641.2
contig29059-v2-708
contig39257-v2-9971.9
contig20405-v2-6652.0
Cm00274.0
contig42348-v2-4144.4
contig23975-v2-2114.8
contig21911-v2-3845.1
contig3645-v2-11177.0
contig39272-v2-10310.7
contig620-v2-26811.0
contig31229-v2-156611.7
contig12367-v2-90312.2
contig43099-v2-544
contig15693-v2-1273
contig39651-v2-846

12.6

contig39693-v2-93813.1
contig2308-v2-100715.8
contig15679-v2-89016.4
contig306-v2-44316.7
contig3802-v2-30217.3
contig11468-v2-117717.8
Cm055018.6
contig39528-v2-36218.9
contig21024-v2-36319.4
contig46026-v2-53319.6
contig4490-v2-146520.0
Cm050920.8
contig6758-v2-61521.6
Cm063223.3
contig10072-v2-96123.5
contig27163-v2-17823.7
contig2001-v2-12324.1
contig38051-v2-119424.5
contig31972-v2-67624.6
Cm026624.8
contig41209-v2-174
contig41553-v2-1678
contig2934-v2-513

25.4

contig15027-v2-19525.5
Cm056526.2
contig6200-v2-52126.4
contig39730-v2-29226.8
contig40076-v2-134227.2
Cm0484
Cm049527.4
contig44994-v2-221
contig18475-v2-246
contig46831-v2-280
contig7460-v2-1376

27.6

contig25072-v2-262027.9
Cm063128.0
contig3637-v2-82228.3
contig32266-v2-107828.6
contig27480-v2-53028.9
contig40555-v2-681
contig33316-v2-60729.0
contig51-v2-75529.4
contig5683-v2-97829.6
contig40364-v2-158229.7
contig16035-v2-89129.8
contig5973-v2-89929.9
contig5787-v2-104230.1
contig27314-v2-94230.4
contig24178-v2-222
contig11231-v2-27030.5
contig366-v2-86030.7
contig494-v2-116130.8
contig45209-v2-43131.0
contig34513-v2-94031.1
contig19648-v2-22331.2
contig14340-v2-60331.4
contig48331-v2-205831.6
contig6896-v2-367
contig25404-v2-19231.9
contig42032-v2-141932.1
contig6658-v2-7132.5
Cm004932.6
contig2280-v2-18233.5
contig3070-v2-17533.6
contig42522-v2-3734.0
contig3045-v2-62034.3
contig1667-v2-141834.8
contig45649-v2-3745
contig24618-v2-21535.4
Cm056636.3
contig4100-v2-81736.4
contig8510-v2-160537.2
Cm063537.3
contig3697-v2-37737.8
contig29013-v2-80938.3
contig14004-v2-268
contig1893-v2-38439.6
contig9758-v2-77441.1
contig31172-v2-74241.4
contig26530-v2-23641.6
contig30724-v2-140042.4
contig4624-v2-43142.5
Cm053343.1
contig40232-v2-52244.2
contig27835-v2-31345.0
Cm055545.7
contig2288-v2-29246.4
contig40018-v2-75248.2
contig7730-v2-14849.5
contig39996-v2-73052.4
contig7644-v2-35853.2
contig33216-v2-41253.7
contig40684-v2-45454.3
contig4967-v2-66655.0
contig877-v2-19355.5
contig30088-v2-21255.8
contig7739-v2-47755.9
contig43637-v2-242456.2
contig13953-v2-98956.6
Cm030557.6
contig46220-v2-19857.9
contig9360-v2-106959.4
contig39277-v2-126764.3

M9+M13+VxNN3+MxNN4_

contig4565-v2-9900.0
contig2214-v2-2481.6
EMC12.5
contig7348-v2-111712.7
contig25668-v2-21712.9
contig7603-v2-88414.6
KT010a17.0
contig29467-v2-8217.6
Cm060518.2
contig41807-v2-168019.8
Cm029319.9
Cm060320.9
contig2175-v2-119821.2
contig15685-v2-48721.3
contig8443-v2-24621.4
contig15944-v2-37121.7
contig17802-v2-9221.8
contig4948-v2-40422.0
contig27525-v2-222622.2
contig16669-v2-135522.4
contig39260-v2-50622.7
contig29296-v2-54522.9
contig27208-v2-13523.1
contig38958-v2-128823.4
Cm043023.6
contig11948-v2-101723.8
contig41147-v2-26423.9
contig6272-v2-78024.2
contig40309-v2-92424.4
contig40042-v2-716
contig14707-v2-45124.7
contig17008-v2-89824.9
contig47142-v2-74125.4
contig729-v2-82925.5
contig39645-v2-26825.7
contig4763-v2-32526.2
contig1394-v2-41026.3
contig38840-v2-33526.5
contig33029-v2-48226.7
contig4335-v2-217
contig6308-v2-130226.8
contig32315-v2-105527.2
contig33441-v2-97727.3
Cm065827.5
contig47960-v2-538
contig24553-v2-22627.7
contig40179-v2-22027.8
Cm006427.9
Cm061428.0
contig14131-v2-660
contig44940-v2-551
contig46628-v2-1014
contig40151-v2-279
contig19025-v2-691
contig45358-v2-748
contig21422-v2-96

28.1

Cm047128.2
contig5437-v2-51328.3
Cm000328.4
Cm057628.6
contig24431-v2-11528.9
contig5666-v2-43829.2
contig44255-v2-105929.3
contig7235-v2-366
contig39658-v2-90929.9
contig6745-v2-22430.3
contig39997-v2-65830.7
contig39971-v2-67431.8
contig22242-v2-20132.0
contig7003-v2-56032.2
contig1343-v2-11832.5
Cm049632.8
contig4206-v2-72733.2
contig8925-v2-59433.5
contig25374-v2-77033.6
contig16140-v2-241
contig41428-v2-98534.0
contig7169-v2-16434.1
contig20037-v2-84534.3
contig2560-v2-69234.5
Cm067035.0
contig770-v2-68335.3
contig26903-v2-123035.6
contig41868-v2-23035.7
contig43865-v2-59536.4
contig13017-v2-73636.6
contig7906-v2-38736.8
contig3089-v2-18937.3
Cm021237.6
contig25520-v2-58237.8
contig25030-v2-55737.9
contig405-v2-37738.1
contig39902-v2-40338.4
contig15265-v2-9938.8
contig39202-v2-89539.1
contig2754-v2-25340.0
contig12801-v2-138240.6
Cm000742.1
contig18206-v2-213
contig38999-v2-85252.1
Cm036753.7
contig45189-v2-126756.0
contig175-v2-27960.9
contig40066-v2-75661.5
contig11818-v2-33763.0
contig24182-v2-53163.4
contig1946-v2-18363.7

M6+V4+VxNN7+MxNN9

contig47613-v2-15440.0
contig2101-v2-2981.3
Cm00282.0
contig25028-v2-2342.9
contig948-v2-2573.6
Cm05563.8
contig43953-v2-291
contig13989-v2-4518.3
Cm043710.9
contig15697-v2-47311.3
contig7967-v2-61811.8
Cm022412.4
contig4764-v2-30314.2
contig40116-v2-23714.4
contig7693-v2-184915.5
contig1012-v2-47017.6
contig2901-v2-17818.3
contig2183-v2-34619.5
contig11746-v2-58819.8
contig1073-v2-14220.1
contig41776-v2-8920.4
contig2632-v2-37321.1
contig21322-v2-398
contig27083-v2-934
contig6302-v2-248

23.5

contig39278-v2-58723.8
contig2534-v2-207426.7
contig40380-v2-32227.8
contig9551-v2-31027.9
contig6942-v2-85728.4
contig6685-v2-82531.4
contig11692-v2-65031.6
contig5510-v2-12732.6
Cm055133.2
contig39720-v2-374
Cm059633.4
contig39124-v2-751
contig40014-v2-189633.9
contig17257-v2-11134.5
Cm003135.0
contig47405-v2-40936.3
Cm008336.7
contig43891-v2-56836.8
contig39527-v2-31137.1
contig14384-v2-51037.3
contig20441-v2-80437.6
contig23272-v2-392
contig42749-v2-46638.0
contig44246-v2-261938.7
Cm063038.9
contig26713-v2-67739.2
contig12095-v2-54339.4
contig6129-v2-9639.8
contig41682-v2-67839.9
contig38821-v2-1711
contig32679-v2-6540.0
contig25-v2-5440.6
contig1245-v2-75140.8
contig39664-v2-58840.9
contig16640-v2-14041.5
Cm038142.9
contig2413-v2-92743.5
KTO14a43.9
contig5958-v2-42744.5
Cm059444.7
Cm054945.3
QpZAG110
CsCAT845.7
contig621-v2-103246.3
Cm053246.9
contig38574-v2-60247.2
contig32821-v2-244
contig3463-v2-11347.3
Cm053147.7
contig5105-v2-135548.1
contig12953-v2-52148.9
contig6224-v2-13049.4
contig47860-v2-907
contig44380-v2-1466
contig13066-v2-1678
contig17940-v2-626

49.7

contig4426-v2-39850.2
contig4884-v2-42350.5
contig46887-v2-143650.6
contig47887-v2-301
contig42653-v2-1440
contig11496-v2-239

51.0

contig35452-v2-76351.1
contig11518-v2-28751.9
Cm066052.0
contig43708-v2-103452.4
Cm058852.6
contig4445-v2-36152.7
contig27554-v2-60552.9
contig1597-v2-114953.0
Cm027253.4
contig38941-v2-1060
contig39201-v2-52553.7
contig18412-v2-22454.2
EMCs1354.6
contig12602-v2-80355.9
contig15709-v2-25056.1
Cm005058.2
contig24958-v2-190961.3
contig8932-v2-59362.6

M1+V3+VxNN8+MxNN1a

contig45178-v2-1160.0
contig39323-v2-13831.4
contig2164-v2-2422.5
contig8440-v2-16433.3
contig9885-v2-2575.1
contig2232-v2-595.8
contig3054-v2-2866.4
contig41610-v2-1158.3
contig42142-v2-2738.6
contig2614-v2-1449.1
contig9245-v2-2289.9
contig41927-v2-25112.9
contig35361-v2-89213.6
contig41912-v2-157114.1
contig7677-v2-55114.5
contig27293-v2-131414.7
contig4142-v2-118014.9
contig17142-v2-286
contig1716-v2-21215.4
contig8026-v2-27116.2
contig25054-v2-126116.4
Cm022317.2
Cm057419.0
contig3334-v2-48419.8
contig11724-v2-1553
contig25672-v2-110719.9
contig39721-v2-101820.2
contig42844-v2-174220.5
contig26874-v2-186620.7
contig9729-v2-2883
contig727-v2-103921.6
contig44468-v2-1386
contig38890-v2-373
contig39166-v2-104

21.9

contig40003-v2-915
contig5310-v2-50622.1
contig992-v2-238222.3
contig34458-v2-77822.4
contig43281-v2-221422.8
Cm039223.5
contig6541-v2-101925.2
contig39573-v2-426
contig43179-v2-89825.7
contig18503-v2-201125.8
contig17533-v2-50926.0
contig15557-v2-1106
contig16014-v2-265
contig48118-v2-1279
contig22784-v2-1970
contig7457-v2-417
contig20957-v2-469

26.4

contig10299-v2-1084
contig30564-v2-131327.5
contig43448-v2-49628.1
contig19111-v2-127428.3
contig3190-v2-95329.1
contig29883-v2-27129.3
contig5263-v2-58329.4
contig47149-v2-91829.5
Cm055930.0
contig1916-v2-89530.9
contig4468-v2-79132.5
contig1107-v2-23133.6
contig9854-v2-86237.1
contig2017-v2-52637.3
contig7447-v2-157138.0
contig15270-v2-55741.1
contig3338-v2-10743.1
contig7548-v2-15844.0
contig29697-v2-28345.8
contig24410-v2-51346.0
contig2148-v2-27347.6
contig20181-v2-26452.7
contig3232-v2-19853.6
contig40836-v2-70557.8
contig26453-v2-27762.6

M11a+V11+VxNN5+MxNN7

contig24859-v2-2410.0
contig38981-v2-4802.0
contig47382-v2-3202.6
contig11150-v2-5716.2
contig26739-v2-7887.7
contig4285-v2-5098.6
contig656-v2-14118.9
contig33458-v2-4509.7
contig9933-v2-146310.1
contig2219-v2-31310.4
contig10297-v2-6111.1
contig47106-v2-16412.0
Cm062713.5
Cm052714.6
contig46928-v2-154715.7
contig19778-v2-41116.1
contig40565-v2-1739
contig7406-v2-56816.4
contig29293-v2-55116.8
contig47458-v2-50317.7
quru-GA-OC1917.8
contig10229-v2-24218.2
contig1978-v2-57418.5
contig6522-v2-14419.2
contig2702-v2-22819.4
contig9713-v2-7919.8
contig13278-v2-31720.1
contig2690-v2-41020.5
contig41056-v2-63221.0
contig2791-v2-28921.2
contig1975-v2-49021.4
Cm057021.8
contig3582-v2-150322.0
contig6900-v2-84722.3
contig12315-v2-31122.9
contig44358-v2-128623.3
Cm040423.4
contig15091-v2-51423.5
Cm033223.9
contig32836-v2-133924.9
contig5464-v2-53125.3
contig39745-v2-50625.5
contig10612-v2-750
contig8682-v2-36225.8
contig35920-v2-40926.1
Cm047726.5
contig44238-v2-12726.8
Cm050028.6
contig1525-v2-80229.1
contig346-v2-262130.8
contig7673-v2-79831.4
contig20133-v2-99833.1
contig37093-v2-21433.8
contig29785-v2-34535.1
contig4708-v2-6136.5
Cm008537.4
contig2575-v2-138338.1
Cm053538.5
contig9274-v2-89439.3
contig13546-v2-60940.1
contig43609-v2-175041.4
contig17775-v2-7244.9
contig5753-v2-17045.6
contig41939-v2-56747.2
contig6157-v2-51652.9
contig8104-v2-90155.0
contig19924-v2-59459.4

M2+M4+V9+VxNN12+MxNN11

contig9791-v2-796-1.1
contig11126-v2-457-0.3
contig3580-v2-2470.0
contig39030-v2-4840.5
Cm06000.7
Cm06541.1
Cm05231.5
Cm04142.3
contig32270-v2-5063.0
contig33151-v2-4004.0
contig3356-v2-3264.9
contig7463-v2-5195.8
contig41928-v2-2776.5
Cm01537.5
contig12626-v2-15197.9
contig28476-v2-2149.7
contig15526-v2-186710.7
contig43385-v2-41011.0
nCm012111.2
contig17902-v2-41811.5
contig4163-v2-30012.1
contig17-v2-79312.7
contig12011-v2-51613.0
contig15506-v2-93413.2
vCm012113.4
contig18369-v2-110313.5
contig25626-v2-41813.7
Cm000914.2
contig47354-v2-40514.5
contig1761-v2-32514.8
contig39241-v2-126
contig25129-v2-412
contig25745-v2-1568

15.2

contig3092-v2-32416.1
contig46903-v2-125
contig5616-v2-26116.3
contig105-v2-153916.6
contig2709-v2-17816.7
contig17194-v2-314816.8
contig876-v2-50017.0
contig3661-v2-96217.2
contig25174-v2-810
contig23551-v2-29017.3
contig3221-v2-36318.5
contig2850-v2-127
contig38710-v2-81018.6
contig41957-v2-1243
contig41319-v2-519
contig31514-v2-742
contig40910-v2-1043

18.8

contig26003-v2-20119.0
contig5350-v2-195319.2
contig48261-v2-178719.3
contig46063-v2-93419.4
contig3207-v2-134019.6
contig33657-v2-128419.7
contig10935-v2-1135
contig39037-v2-748
contig13461-v2-124

19.8

contig184-v2-35620.1
Cm005120.5
contig30930-v2-26420.9
contig33935-v2-98321.2
contig23182-v2-26121.4
Cm051621.5
contig11044-v2-50721.7
contig6859-v2-680
contig43626-v2-23822.0
contig26133-v2-18622.3
contig41135-v2-12622.6
contig22373-v2-126222.8
contig30713-v2-397
contig6802-v2-41323.3
contig7816-v2-43323.4
contig23869-v2-91123.7
contig24127-v2-31824.0
contig22994-v2-6224.4
contig5097-v2-76124.8
contig31230-v2-100525.4
contig45762-v2-203725.5
contig21022-v2-140026.4
Cm040126.8
Cm052427.9
contig838-v2-60528.4
contig31523-v2-104928.6
Cm053830.1
contig20822-v2-135030.8
contig25684-v2-6531.1
Cm019933.4
Cm009433.5
contig9135-v2-84634.7
contig47305-v2-39134.8
contig47612-v2-66836.4
contig47829-v2-117637.2
contig14533-v2-153938.5
vCm019939.4
contig728-v2-155643.1
Cm051349.5
contig29739-v2-38352.3
contig2988-v2-96852.8
contig23658-v2-104453.6
contig29838-v2-36157.1

M1a+V5+VxNN4+MxNN1

contig14224-v2-7940.0
Cm06680.1
contig38779-v2-2242.1
contig17669-v2-10582.5
contig22244-v2-3253.1
contig38879-v2-9893.9
contig23767-v2-6324.7
contig19204-v2-16775.1
contig130-v2-5696.0
contig13983-v2-9457.1
contig43804-v2-7317.8
contig3431-v2-2748.0
contig39413-v2-76510.3
contig1627-v2-694
contig38685-v2-94711.2
contig6723-v2-170112.6
contig23088-v2-529
contig39869-v2-21613.0
contig43486-v2-79313.2
contig39804-v2-103815.0
contig6192-v2-51215.6
contig3525-v2-34415.9
contig3363-v2-90717.7
contig4567-v2-76217.9
contig43001-v2-36118.0
Cm057218.7
contig26046-v2-56619.0
contig47128-v2-34719.1
contig12984-v2-4819.3
contig38579-v2-153619.4
contig2793-v2-54321.5
contig41611-v2-172121.9
Cm0045
Cm050322.3
contig5930-v2-125822.7
contig40134-v2-103823.0
contig7712-v2-78623.3
Cm024924.5
contig13359-v2-51524.8
contig39524-v2-550
contig4062-v2-564
contig15196-v2-1461
contig4621-v2-788

26.1

contig46238-v2-133626.6
contig29393-v2-53826.8
contig4650-v2-87827.0
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M10+V8+VxNN2+MxNN6

Current C. mollissima Map Stats

12  Linkage groups  ~1200 markers

recombinational size ~725 cM

average marker spacing ~0.6 cM



Current Activities with Regards to Genetic 
Mapping in Castanea

Finishing SSR data scoring and performing post –analysis 
marker QA/QC

Annotate all markers placed on maps

Place previously identified rQTL within current marker 
framework

Combining genetic and physical maps  (Eric Fang)

examining micro- and macro-scale synteny with other 
model plant species (Meg Staton)

Testing Translocation Hypothesis in Castanea
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contig5790-v2-816 contig20287-v2-71237
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VxN_Nanking_IX
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47

contig1341-v2-263 contig7327-v2-1525
Cm018749
contig10012-v2-812 contig14239-v2-108350
contig42283-v2-1022 contig2611-v2-237
contig9183-v2-209251
contig4635-v2-1401 contig5355-v2-137
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contig46458-v2-121311

contig21972-v2-72215

contig24634-v2-153518

contig27112-v2-23331
contig1655-v2-58632

contig21533-v2-318 Cm0514
contig20287-v2-71234
Cm0510 contig46036-v2-1261
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contig43309-v2-57370
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Mahogany_VIII

Post –Analysis Marker QA/QC
-confirm scoring of markers with inconsistent marker order across
parental maps

-confirm all observed double recombinants



Annotated Map for C. mollissima
Annotated - Combined Map
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CCall_contig8498_v219.8
UMP6_ARATH20.8
KPYC_SOYBN22.8
DNJH2_ALLPO23.6
ADLO1_ARATH23.8
CNOT1_MOUSE24.0
BRE1A_ARATH24.1
Cm046025.1
BRE1A_ARATH25.7
CCall_contig10_v225.9
PPR3_ARATH26.3
MRP9_ARATH27.9
NACA1_ARATH28.3
ADT1_GOSHI29.5
CHid1_XENLA
CCall_contig43146_v231.7
AQR_MOUSE32.1
RGA2_SOLBU32.4
CCall_contig25902_v2
CCall_contig47117_v233.2
CCall_contig11901_v234.3
SCP40_ARATH35.4
R13L1_ARATH
CCall_contig41179_v235.9
Cm063736.8
Cm012337.2
CCall_contig29737_v240.2
DNAK2_SYNP642.6
CCall_contig27477_v242.8
NFYA1_ARATH42.9
CESA3_ARATH43.0
CCall_contig29248_v243.1
HSP7S_SPIOL43.2
ATPO_IPOBA43.4
CCall_contig39086_v243.8
CCall_contig35997_v243.9
DR100_ARATH45.1
CCall_contig10137_v245.6
Cm037346.1
Cm036146.4
Cm0361n46.8
RK1_ARATH46.9
Cm043348.1
Cm043248.7
CCall_contig2518_v251.1
CISY_CITMA54.0
CNX2_ARATH56.3
CCall_contig17169_v256.8
NLTP8_ARATH56.9

Cm0361b70.0

Combined_III

SND1_MOUSE0.0

vCm06023.6

MANA_DICDI6.7

Cm060111.3
ARFB_ARATH12.9
CLPC_PEA13.1
PCY1B_HUMAN15.3
CLPAB_SOLLC16.0
CCall_contig29860_v216.5
RL27_PEA17.6
ODPB_ARATH18.8
Cm011921.1
ASSY_ARATH22.0
ILVB1_TOBAC24.2
EXOC7_MOUSE24.9
Cm064625.9
EXOC7_MOUSE26.6
EF1D_PIMBR27.0
ATAD1_RAT
CCall_contig11893_v227.6
CCall_contig7231_v228.3
YCYB_SCHPO
DNPEP_HUMAN28.9
CCall_contig8722_v230.3
NDK2_SPIOL30.6
CALSA_ARATH31.3
PDCD4_CHICK31.5
KLDC4_MOUSE31.7
PEL5_ARATH32.7
5NG4_PINTA34.1
CCall_contig562_v234.5
LAP1_CAEEL35.1
RS92_ARATH35.7
R27A3_ARATH36.0
EDEM1_MOUSE37.3
HEBP2_HUMAN
CCall_contig9187_v238.1
Y4115_ARATH38.6
MAPT_ARATH
PANK2_ARATH
AL2B4_ARATH
CCall_contig4302_v2

38.9

KING1_ARATH39.4
IQD31_ARATH40.3
SE1L2_HUMAN
SE1L1_MESAU40.4
RS193_ARATH41.4
SYFB_DROME41.8
G3BP1_MOUSE42.1
COBRA_ARATH
CCall_contig25254_v242.5
CCall_contig28856_v242.7
AGUA_ARATH42.9
LAR_DESUN43.2
CML27_ARATH43.5
RAA1B_ARATH44.0
CCall_contig6531_v244.5
R13A4_ARATH44.7
CCall_contig38495_v244.8
CTR1_ARATH44.9
CCall_contig7789_v245.5
THEM2_PONAB45.6
PHG1B_DICDI45.9
GANAB_PIG46.3
CCall_contig22586_v246.8
CCall_contig232_v247.6
PSL2_MOUSE
CCall_contig21744_v248.8
GBLP_MEDSA49.1
SCRK2_SOLLC50.5
CALR3_ARATH51.6
HSDD3_ARATH51.7
HSDD3_ARATH51.8
CCall_contig2075_v252.1
UGPI6_ARATH52.2
Cm042653.5
CCall_contig30052_v253.6
SAS10_MOUSE54.4
BH113_ARATH54.5
RGA4_SOLBU55.0
CYSKM_ARATH55.2
SNR40_HUMAN55.4
CCall_contig20758_v255.8
CASTO_LOTJA56.4
FH1_ORYSJ57.3
CCall_contig24889_v258.2
Y5262_ARATH59.4
P2C11_ARATH60.2
SYM_ARATH61.5
YHD6_SCHPO62.1
LARP7_MACFA62.6
DAPB1_ARATH
CCall_contig36644_v263.1
GDIA_RAT66.4

Combined_IV
SUBL_ARATH0.0
PMA10_ARATH7.8
PME3_CITSI9.0
CCall_contig39661_v29.5
PRS7_ORYSJ10.2
ALA2_PANMI11.3
CCall_contig6729_v212.4
YHZ3_SCHPO13.2
Cm001115.0
FGGY_XENLA15.6
CCall_contig38835_v218.0
SEC22_ARATH18.3
TIAR_HUMAN18.4
TM87A_MOUSE
LSM1_HUMAN18.7
SUBL_ARATH19.0
CCall_contig10506_v219.4
COB22_ARATH19.9
ATB15_ARATH20.5
DPYS_DICDI21.0
vQpZAG5821.9
NMT1_ARATH22.1
Y5621_ARATH22.4
PSA_HUMAN22.8
P2C16_ARATH23.0
MGLL_RAT23.1
RR17_ARATH23.8
KC1D_ARATH24.3
ALA4_ARATH24.5
NUC_ARATH24.6
nQpZAG5824.8
NP1L1_XENTR25.1
SEY1_USTMA
CCall_contig48142_v225.3
TM9S4_BOVIN25.5
CCall_contig22878_v225.7
Cm056926.5
PAF1_DANRE26.8
PHOP1_DANRE
Y1745_ARATH27.1
A115_TOBAC27.3
ERF1X_ARATH27.5
Cm054127.7
PAP_DICDI28.0
RS30_ARATH28.2
UBP7_ARATH28.3
CCall_contig40562_v228.8
CCall_contig39565_v229.1
IAA26_ARATH29.2
Cm056829.4
TIP21_ARATH29.5
CCall_contig36680_v229.6
Cm046330.0
CYT5_ARATH30.2
CCall_contig32483_v230.3
BAK1_ARATH31.0
CCall_contig1870_v231.3
NARG1_PONAB31.7
Cm046732.1
CCall_contig7389_v232.3
CCall_contig16973_v232.5
PRP8_MOUSE
CCall_contig35256_v232.6
TMVRN_NICGU32.7
DFRA_DIACA
ARGD_ALNGL
CCall_contig6557_v2

33.3

Cm060633.6
KSG7_ARATH
KSG7_ARATH34.5
LSB3_YEAST
ELOF1_ORYSJ
CCall_contig2467_v2

34.7

CIPKN_ARATH35.7
BH144_ARATH36.5
CCall_contig7273_v236.7
RS143_ARATH
MNS1_CANAL
Cm0321
LARP7_MOUSE

37.1

Cm007637.3
MA1B1_HUMAN37.6
CYBP_MOUSE37.7
CCall_contig44752_v238.3
CCall_contig14345_v238.6
CCall_contig949_v238.9
OLA1_CHICK39.2
NFYA7_ARATH39.3
PSAK_ARATH39.8
MRP2_ARATH39.9
CKAP5_MOUSE40.3
Cm003540.5
YM007_HUMAN41.0
MO25N_ARATH
G11A_ORYSJ
CCall_contig9445_v2

41.2

HSP80_SOLLC41.6
Cm055841.8
CCall_contig17378_v242.1
UBAX1_ARATH42.3
IMP3_SOLLC42.5
HSBH1_SOYBN42.7
CSX1_SCHPO42.9
Cm039643.2
CCall_contig6137_v243.8
HSP80_SOLLC43.9
PSBQ2_ARATH44.4
CCall_contig30497_v245.7
PAP_CITUN46.3
PMP22_ARATH47.2
THI4_CITSI49.0
CCall_contig40567_v249.7
CCall_contig45206_v250.9
DJC25_DROME51.6
MA121_DROME53.1
4CL2_TOBAC53.8
GLTR_ARATH55.6
QORX_HUMAN55.9
CCall_contig6286_v265.6

Combined_V
ATK4_ARATH0.0
SUBL_ARATH1.2
RRN3_HUMAN
DSK1_SCHPO1.9
ATL1R_ARATH2.0
Cm00274.0
CCall_contig42348_v24.4
CCall_contig23975_v24.8
WOX13_ARATH5.1
P2C60_ORYSJ7.0
CCall_contig39272_v210.7
CCall_contig620_v211.0
AROB_THICR11.7
P4HA2_CAEEL12.2
ACO1_ARATH
CCall_contig43099_v2
ATL2B_ARATH

12.6

FAB1_YEAST13.1
CCall_contig2308_v215.8
PSMD4_ARATH16.4
PSA7_CICAR16.7
CCall_contig3802_v217.3
INO1_NICPA17.8
Cm055018.6
CCall_contig39528_v218.9
CCall_contig21024_v219.4
CCall_contig46026_v219.6
BAK1_ARATH20.0
NSUN2_MOUSE20.8
RS6_ASPOF21.6
NMCP_ARATH23.3
14338_ARATH23.5
ATMA_ECOLI23.7
IFRH_TOBAC24.1
AN32_ARATH24.5
ASOL_TOBAC24.6
Cm026624.8
RU17_ARATH
CCall_contig41553_v2
RU17_ARATH

25.4

CCall_contig15027_v225.5
UBC9_XENTR26.2
FMDA_METME26.4
CCall_contig39730_v226.8
NMCP_ARATH27.2
Cm0484
ARGA_PSEU227.4
PPIL2_ARATH
VDAC1_SOLTU
SUBL_ARATH
TTC13_HUMAN

27.6

CLV1_ARATH27.9
NMCP_ARATH28.0
GLYM_SOLTU28.3
CYP40_ARATH28.6
CCall_contig27480_v228.9
CCall_contig40555_v2
CCall_contig33316_v229.0
VATL_MESCR29.4
PCKA_ARATH29.6
PCKA_ARATH29.7
CDPKG_ARATH29.8
FENR1_PEA29.9
FL3H_VITVI30.1
CCall_contig27314_v230.4
CCall_contig24178_v2
AGT21_ARATH30.5
VA726_ARATH30.7
GLYG_HUMAN30.8
SC24C_ARATH31.0
GSHRC_PEA31.1
PFPI_PYRHO31.2
PR19A_ARATH31.4
CCall_contig48331_v231.6
ADF_VITVI
DAZP1_MOUSE31.9
CCall_contig42032_v232.1
CCall_contig6658_v232.5
Cm004932.6
CCall_contig2280_v233.5
CCall_contig3070_v233.6
CH62_CUCMA34.0
THIK2_ARATH34.3
CCall_contig1667_v234.8
VP13C_HUMAN
CCall_contig24618_v235.4
AHP1_ARATH36.3
KIF2C_MOUSE36.4
IF2G_RAT37.2
ATL3F_ARATH37.3
DHQSD_ARATH37.8
CCall_contig29013_v238.3
GLNA4_PHAVU
CCall_contig1893_v239.6
FAHD1_DICDI41.1
CCall_contig31172_v241.4
CCall_contig26530_v241.6
CCall_contig30724_v242.4
CCall_contig4624_v242.5
Cm053343.1
CCall_contig40232_v244.2
P2C70_ARATH45.0
TLP3_ARATH45.7
TSJT1_TOBAC46.4
CCall_contig40018_v248.2
CCall_contig7730_v249.5
GI1L2_ARATH52.4
DCN1L_DROME53.2
CYSK_CITLA53.7
CCall_contig40684_v254.3
LIN54_DANRE55.0
PSB2A_ARATH55.5
HMT3_ARATH55.8
HMT3_ARATH55.9
DAPLE_XENLA56.2
CCall_contig13953_v256.6
Cm030557.6
TSJT1_TOBAC57.9
FRIGI_ARATH59.4
PAPS2_HUMAN64.3

Combined_VI

CCall_contig4565_v20.0

RS24_ARATH1.6

EMCs1212.5
AKR2_ARATH12.7
NPC1_HUMAN12.9
CCall_contig7603_v214.6
KT010a17.0
SSRA_ARATH17.6
ISPH_CYAA518.2
SPE1_ARATH19.8
Cm029319.9
VATM_DICDI20.9
PSD7_ARATH21.2
CCall_contig15685_v221.3
TLP1_PYRPY21.4
CCall_contig15944_v221.7
ALFC2_ARATH21.8
TC132_ARATH22.0
SUBL_ARATH22.2
RF2A_ORYSJ22.4
MIT1_SCHPO22.7
CCall_contig29296_v222.9
FDFT_NICBE23.1
BLH6_ARATH23.4
Cm043023.6
PPAF_SOYBN23.8
CCall_contig41147_v223.9
CCall_contig6272_v224.2
RBM28_MOUSE24.4
RER1A_ARATH
CCall_contig14707_v224.7
BH063_ARATH24.9
E137_ARATH25.4
CCall_contig729_v225.5
PTEN_MOUSE25.7
ARGC_ARATH26.2
CCall_contig1394_v226.3
U727_ORYSJ26.5
CCall_contig33029_v226.7
CCall_contig4335_v2
TBA_PRUDU26.8
SERA_ARATH27.2
HAT31_ARATH27.3
Cm065827.5
PUB26_ARATH
Y3972_ARATH27.7
GI1L3_ARATH27.8
Cm006427.9
Cm061428.0
Y4744_ARATH
KRI1_DROME
CYPR4_CYNCA
CCall_contig40151_v2
CCall_contig44940_v2
CCall_contig46628_v2
CCall_contig21422_v2

28.1

Cm047128.2
ARL8A_CHICK28.3
Cm000328.4
MYB44_ARATH28.6
CCall_contig24431_v228.9
PEPK2_ARATH29.2
IF4A3_NICPL29.3
MCA1_ARATH
NLTL5_ARATH29.9
CCall_contig6745_v230.3
BAK1_ARATH30.7
CCall_contig39971_v231.8
P2A01_ARATH32.0
CCall_contig7003_v232.2
QCR6_SOLTU32.5
Cm049632.8
Y3236_ARATH33.2
PSA5_ORYSJ33.5
CCall_contig25374_v233.6
TRPD_ARATH
UAP1_ARATH34.0
CCall_contig7169_v234.1
CCall_contig20037_v234.3
RH35_ARATH34.5
PCY1B_HUMAN35.0
P2A09_ARATH35.3
PUR9_CLOTH35.6
M313A_XENLA35.7
TCMO_POPKI36.4
PFD1_MOUSE36.6
XTH23_ARATH36.8
TOM7A_SOLTU37.3
Cm021237.6
TAF11_MOUSE37.8
SYK_ORYSJ37.9
CCall_contig405_v238.1
ACCC_ANASP38.4
PYRG_DICDI38.8
HT1_ARATH39.1
P2C44_ORYSJ40.0
AAPC_CENCI40.6
Cm000742.1
TIAR_HUMAN
CCall_contig38999_v252.1
Cm036753.7
AL7A1_MALDO56.0
CCall_contig175_v260.9
CCall_contig40066_v261.5
POL_CAMVE63.0
OPR3_SOLLC63.4
POL_CAMVE63.7

Combined_VII

PTRB_MORLA0.0
KTNB1_ARATH1.3
Cm00282.0
KPYC_SOYBN2.9
CCall_contig948_v23.6
Cm05563.8
MPK8_ARATH
MPK12_ORYSJ8.3
Cm043710.9
PIN1C_ORYSJ11.3
DNJB8_MOUSE11.8
Cm022412.4
CCall_contig4764_v214.2
CCall_contig40116_v214.4
COTA_BACSU15.5
ALFC3_ARATH17.6
CCall_contig2901_v218.3
LPP3_ARATH19.5
CCall_contig11746_v219.8
CCall_contig1073_v220.1
CCall_contig41776_v220.4
CCall_contig2632_v221.1
ARMC8_BOVIN
NFYA9_ARATH
SIR_SYNY3

23.5

CCall_contig39278_v223.8
CCall_contig2534_v226.7
SAP8_ORYSJ27.8
SAP8_ORYSJ27.9
DR100_ARATH28.4
JMJD5_BOVIN31.4
LOX23_HORVU31.6
CCall_contig5510_v232.6
Cm055133.2
CCall_contig39720_v2
TBA6_MAIZE33.4
YM94_YEAST
METE_CATRO33.9
CALM3_PETHY34.5
Cm003135.0
PUR_ARATH36.3
Cm008336.7
CCall_contig43891_v236.8
CCall_contig39527_v237.1
RNHX1_ARATH37.3
CCall_contig20441_v237.6
CCall_contig23272_v2
CCall_contig42749_v238.0
CALS3_ARATH38.7
SAP3_ARATH38.9
M2OM_NEUCR39.2
TBA6_MAIZE39.4
AIFB_DICDI39.8
Y1574_AZOSB39.9
OTUD5_RAT
RS143_ARATH40.0
RUBB_PEA40.6
TBP_SOYBN40.8
CCall_contig39664_v240.9
CAF1K_ARATH41.5
Cm038142.9
TIP11_ARATH43.5
KTO14a43.9
CCall_contig5958_v244.5
Cm059444.7
Cm054945.3
CsCAT8
QpZAG11045.7
UBP12_ARATH46.3
Cm053246.9
EIN3_ARATH47.2
CCall_contig32821_v2
AGO1_ARATH47.3
Cm053147.7
Y1462_ARATH48.1
UBL5_ARATH48.9
RL10_VITRI49.4
PIP27_MAIZE
ISPG_PARUW
PDIA1_BOVIN
MGRN1_RAT

49.7

YC54L_SYNY350.2
CATB_MACFA50.5
PHSH_VICFA50.6
TBB2_ARATH
CCall_contig42653_v2
HSP13_SOYBN

51.0

YDC1_SCHPO51.1
CCall_contig11518_v251.9
Cm066052.0
CCall_contig43708_v252.4
FTSH9_ARATH52.6
CCall_contig4445_v252.7
TRXF_PEA52.9
THOC4_MOUSE53.0
NCASE_ARATH53.4
CCall_contig38941_v2
CCall_contig39201_v253.7
CCall_contig18412_v254.2
EMCs1354.6
SELT_ARATH55.9
CCall_contig15709_v256.1
RAV1_ARATH58.2
ECA4_ARATH61.3
MPK3_ARATH62.6

Combined_VIII

RH3_ARATH0.0
IN80B_HUMAN1.4
CCall_contig2164_v22.5
AVP1_ARATH3.3
CCall_contig9885_v25.1
CCall_contig2232_v25.8
UBIQ_WHEAT6.4
CCall_contig41610_v28.3
CCall_contig42142_v28.6
CCall_contig2614_v29.1
Y1934_ARATH9.9
RL222_ARATH12.9
CCall_contig35361_v213.6
MGP_ARATH14.1
EBM_LILLO14.5
SYS_HELAN14.7
GATA_METST14.9
CCall_contig17142_v2
CCall_contig1716_v215.4
NHX1_ARATH16.2
BCAL1_ARATH16.4
Cm022317.2
Cm057419.0
GP175_RAT19.8
NOP5A_ARATH
NHX2_ARATH19.9
AX22D_PHAAU20.2
CCall_contig42844_v220.5
CCall_contig26874_v220.7
CDC5L_NEMVE
CDPK_DAUCA21.6
MLP34_ARATH
MLP28_ARATH
GCN1L_HUMAN

21.9

TIF6B_ARATH
PP1_ORYSJ22.1
CCall_contig992_v222.3
ADO3_ARATH22.4
RDR1_SCHPO22.8
Cm039223.5
XTHB_PHAAN25.2
CDC7_SCHPO
MSP1_YEAST25.7
GAR2_SCHPO25.8
CCall_contig17533_v226.0
TAL_FRASN
SGPL_ARATH
CALX_SOYBN
BAK1_ARATH
CCall_contig7457_v2
BAK1_ARATH

26.4

NDUV1_BOVIN
CDKG2_ORYSJ27.5
HERC2_HUMAN28.1
VINSY_RAUSE28.3
GP1_SOLLC29.1
SRPRB_DICDI29.3
Y4844_ARATH29.4
CCall_contig47149_v229.5
Cm055930.0
MU136_SCHPO30.9
CCall_contig4468_v232.5
TRXH2_ARATH33.6
ATB13_ARATH37.1
PPI1_BRUSU37.3
APK1B_ARATH38.0
ENTP1_BOVIN41.1
GSTXA_ARATH43.1
TMEDA_RABIT44.0
PSD11_MOUSE45.8
Y5161_ARATH46.0
CCall_contig2148_v247.6

SPT42_ARATH52.7
CCall_contig3232_v253.6

C78A3_SOYBN57.8

BIM2_ARATH62.6

Combined_IX

PSAG_ARATH0.0

CCall_contig38981_v22.0
SEC14_KLULA2.6

FPPS1_LUPAL6.2
UPP_ARATH7.7
CCall_contig4285_v28.6
HSP80_SOLLC8.9
CCall_contig33458_v29.7
RING4_ARATH10.1
U172_ARATH10.4
CCall_contig10297_v211.1
CCall_contig47106_v212.0
ERF82_ARATH13.5
DICER_ARATH14.6
C3H18_ARATH15.7
RS8_ORYSJ16.1
TOP1_ARATH
CCall_contig7406_v216.4
CCall_contig29293_v216.8
RCD1_XENTR17.7
quru-GA-OC1917.8
DPO1_LACLM18.2
CCall_contig1978_v218.5
THI4_ALNGL19.2
CCall_contig2702_v219.4
CCall_contig9713_v219.8
TRPB1_ARATH20.1
GLTR_ARATH20.5
H2A1_ARATH21.0
RISB_ARATH21.2
CCall_contig1975_v221.4
Cm057021.8
NOG2_HUMAN22.0
PORA_CUCSA22.3
CCall_contig12315_v222.9
C3H3_ARATH23.3
Cm040423.4
HBD_BRAJA23.5
ERF3_TOBAC23.9
ULA1_ARATH24.9
CCall_contig5464_v225.3
ATXR3_ARATH25.5
POR_PEA
P2C52_ARATH25.8
Y875_SYNY326.1
Cm047726.5
U4979_VITVI26.8
Cm050028.6
CCall_contig1525_v229.1
RSP41_ARATH30.8
TRXB2_ARATH31.4
NAC78_ARATH33.1
PGSA_PSEFL33.8
GPAT4_ARATH35.1
DICER_ARATH36.5
Cm008537.4
PSL1_HUMAN38.1
Cm053538.5
TMP14_ARATH39.3
CCall_contig13546_v240.1
CLF1_PARBR41.4

CCall_contig17775_v244.9
CCall_contig5753_v245.6

TMM56_MOUSE47.2

COG5_MOUSE52.9

CB2A_SPIOL55.0

C72A1_CATRO59.4

Combined_X

H12_ARATH-1.1
PSBW_SPIOL-0.3
SRP09_ARATH0.0
GLTR_ARATH0.5
Cm06000.7
Cm06541.1
MGP_ARATH1.5
Cm04142.3
CCall_contig32270_v23.0
BGAL3_ARATH4.0
PRU1_PRUAR4.9
MGLL_HUMAN5.8
CCall_contig41928_v26.5
Cm01537.5
K6PF3_ARATH7.9
CCall_contig28476_v29.7
ACA1_ARATH10.7
GLYM_PEA11.0
nCm012111.2
CCall_contig17902_v211.5
CSD2B_XENLA12.1
ACA1_ARATH12.7
CSK22_ARATH13.0
RH7_SPIOL13.2
vCm012113.4
CCall_contig18369_v213.5
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15.2
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18.8

CCall_contig26003_v219.0
SRRM2_HUMAN19.2
SUS2_PEA19.3
TLP3_ARATH19.4
NHX2_ARATH19.6
LE14B_LITER19.7
PMA4_NICPL
Y2433_ARATH
PMA4_NICPL

19.8

CCall_contig184_v220.1
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AGL14_ARATH20.9
CLPR2_ARATH21.2
PGL1A_ARATH21.4
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PSB6_ARATH
RD22_ARATH22.0
PEX19_PONAB22.3
SDN3_ARATH22.6
CCall_contig22373_v222.8
ARF2_ORYSJ
CCall_contig6802_v223.3
CCall_contig7816_v223.4
BI1_ARATH23.7
CCall_contig24127_v224.0
RL261_ARATH24.4
U326_ARATH24.8
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CCall_contig45762_v225.5
CSK2B_ARATH26.4
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BAK1_ARATH43.1
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Combined_XI

T5AT_TAXCH0.0
RBM24_DANRE0.1
SPS_MAIZE2.1
DRP2A_ARATH2.5
SF3B4_CAEEL3.1
CCall_contig38879_v23.9
FUBP2_RAT4.7
GBA2_HUMAN5.1
CCall_contig130_v26.0
CCall_contig13983_v27.1
CCall_contig43804_v27.8
Y1601_CHLCH8.0
MYB30_ANTMA10.3
DCK_HUMAN
AIG1_ARATH11.2
RCH2_ARATH12.6
PGK2_PYRFU
CCall_contig39869_v213.0
COG7_DROME13.2
CCall_contig39804_v215.0
RL9_PEA15.6
NACA2_ARATH15.9
CCall_contig3363_v217.7
APRR5_ARATH17.9
APRR5_ARATH18.0
UBIQ_WHEAT18.7
IMB1_SCHPO19.0
YJNA_SCHPO19.1
CYB51_ARATH19.3
MFSD5_HUMAN19.4
CCall_contig2793_v221.5
PME34_ARATH21.9
Cm0045
Cm050322.3
GLSN_MEDSA22.7
P2C76_ARATH23.0
FTSHB_ARATH23.3
Cm024924.5
SUGT1_DICDI24.8
METL1_ARATH
CAP10_CULQU
CCall_contig4062_v2
ITPK1_ARATH

26.1

G6PI_NOSP726.6
CCall_contig29393_v226.8
SVP_ARATH27.0
FB95_ARATH27.2
GCN3_ARATH
CCall_contig42652_v227.6
PUR7_ARATH28.0
EXS_ARATH
LVSC_DICDI28.2
RS201_ARATH28.4
ODO1_PETHY28.6
VATH_ARATH28.8
CCall_contig36_v229.1
SF3A1_ARATH
CCall_contig3905_v229.4
EXB18_ORYSJ29.8
Cm007129.9
CCall_contig36804_v230.2
SEUSS_ARATH30.3
SGTB_RAT
CCall_contig39736_v231.0
YB35_SCHPO31.2
PHT14_ARATH31.3
PDI_RICCO
CCall_contig445_v231.4
CCall_contig44783_v231.6
CCall_contig45139_v231.8
BRCA1_ARATH32.3
RL23_ARATH32.4
Cm060832.9
CCall_contig5389_v234.1
CCall_contig6427_v234.8
Y1719_ARATH35.1
CCall_contig23499_v236.5
FH1_ARATH36.9
AIR12_ARATH41.3
FLS2_ARATH41.7
EA6_ARATH44.3
G3BP_SCHPO45.9
PR4_PHAVU46.2
CCall_contig2062_v246.4
R13A4_ARATH51.3
CCall_contig19302_v2
CCall_contig3931_v251.8

Combined_XII

773 (65%) of 1191 markers had signif BLAST hit exp<1e-10



Candidate Defense-Response Genes  (Barakat et al. 2009)

start0.0

Elong_factor_1-g10.3

euk_transl_ini_fctr_343.1
NADH-ubiq_oxidored47.5
laccase49.1
laccase49.2

End95.4

Combined_I

start0.0

Ca+2_transp_ATPase432.0

CytP45050.8

ACCA_ACAM161.8
laccase62.0

end81.9

Combined_II

start-1.0
ARGD_ALNGL1.8

Zn-finger_C2HC4_fam11.7
Mitogen-act_ProtK17.4

end70.0

Combined_III

start0.0

pyruvate_dehydro_E118.8
arginosucc_synth22.0
Elong_factor_1-d27.0
nucleoside_diP_kinase30.6

end66.4

Combined_IV

start0.0

Dihydropyrimidinase21.0

ARGD_ALNGL33.3

end65.6

Combined_V

start0.0

3-DHQ_synthase11.7

phosph_enol_pyr_carb29.6
phosph_enol_pyr_carb29.7

end64.3

Combined_VI

start0.0

vacuolar_ATP_synth20.9
thamatine-like_prot21.4
U-box_domain-cont_prot27.7

Mitogen-act_ProtK35.7

end63.7

Combined_VII

start0.0

Mitogen-act_ProtK
Mitogen-act_protK8.3

lipooxygenase31.6

Ca+2_transp_ATPase461.3
end62.6

Combined_VIII

start0.0

seryl-tRNA_synthetase14.7

transaldolase26.4
NADH_dehydrogenase27.5

CytP45057.8
end62.6

Combined_IX

start0.0

Zn-finger_C2HC4_fam15.7

Zn-finger_C2HC4_fam23.3

end59.4

Combined_X

start0.5

Ca+2_transp_ATPase110.7
CA+2_transp_ATPase212.7
peptidase_M1_family16.8
hehydratase22.0

end57.1

Combined_XI

start0.0

Myb-related_prot10.3
PGK2_PYRFU13.0

glucose-6-P_isomerase26.6
F-box_family_prot27.2
ATP_synthase28.8
expansin29.8

LRR_rec_ser/thr_proK41.7

end51.8

Combined_XII



Place rQTL within existing marker framework

Place previously identified resistance 
QTL within current marker framework

F2 population (1997)

1536 SNP Array
#Het Markers

4_31 52
4_52 99
Both 273

SSR ~400 Candidates
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Mahogany_F2_LGB

hypoth

*hypothetical example

***is there a correlation between rQTL and candidate disease response genes***



Conserved Orthologous Sequences  (cosII)

COSII markers are PCR-based markers developed from a set of single-
copy conserved orthologous genes (COSII genes) in Asterid species -
Wu et al. Genetics 174(3):1407-20

2869 Arabidopsis COSII genes used to anchor COSII groups in Asterid 
species  - we had significant BLAST hits for 1,555  contigs/genes in our 
C. mollissima data

Of these 1,555 genes - 95 were placed on the C. mollissima genetic 
map

Of the 95 that mapped – only 36 appeared to be single copy in C. 
mollissima

For these 36  contigs  some level of microscale synteny was observed 
and needs to be further investigated

micro- and macro-scale synteny with other model plant species



Combining Genetic and Physical Maps
-Overgos are being designed for as many mapped markers as possible 
and being used to probe BAC filters to combine the genetic and 
physical maps

rQTL 

Cm00500.0

contig1597-v2-11491.4

contig12602-v2-8032.4
contig18412-v2-2242.5
contig38941-v2-10603.2

contig11496-v2-239 contig47887-v2-301
contig42653-v2-14405.0
Cm06605.2
contig35452-v2-7635.5
contig4884-v2-4236.1
contig46887-v2-14366.3

contig4426-v2-398 contig6224-v2-1307.8
contig12953-v2-521 contig17940-v2-626
contig13066-v2-1678 contig44380-v2-14668.6

contig3463-v2-113 contig38574-v2-60210.2
Cm0532 Cm053110.5
contig32821-v2-24410.9
contig621-v2-103211.0

contig5958-v2-42713.5

contig2413-v2-92714.4

contig16640-v2-14017.9
contig39664-v2-588 contig6129-v2-9618.0
contig1245-v2-751 contig32679-v2-6518.1
contig38821-v2-171118.2
contig25-v2-54 contig20441-v2-80418.3
contig44246-v2-261918.7
contig12095-v2-543 contig41682-v2-67818.8
contig26713-v2-67719.4
contig42749-v2-46620.1
contig14384-v2-51022.0
contig39527-v2-31122.2
contig43891-v2-56822.6
contig47405-v2-40923.3

contig40014-v2-1896 contig17257-v2-111
contig39124-v2-75125.1
Cm055125.5
contig6685-v2-82525.7

contig6942-v2-857 contig9551-v2-31028.5

contig39278-v2-587 contig21322-v2-398
contig27083-v2-934 contig6302-v2-24832.4

contig2632-v2-37333.5

contig11746-v2-58834.4
contig41776-v2-89 contig2183-v2-346
contig1073-v2-14235.2
contig2901-v2-17836.0

contig1012-v2-47037.5

contig4764-v2-303 contig40116-v2-23739.1

contig15697-v2-473 contig7967-v2-61841.4
Cm043741.5
contig13989-v2-451 contig43953-v2-29142.5

contig948-v2-25749.1
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Physical BAC contigs



Testing the hypothesis for gross chromosomal 
rearrangements between American

and Chinese chestnut

Previous genetic linkage data suggested that there may be 
gross chromosomal differences between American and Chinese 
chestnut genomes

1)Substantial segregation distortion on some LGs
2)High LODs required to obtain expected 12 LGs

Hypothesis proposed: chromosomal rearrangments  

Importace: if translocations are occurring on chromosomes 
harboring rQTL will affect introgression of these regions into 
American chestnut



Reciprocal Translocation

X

Species - A Species – B

F1
Reciprocal Translocation Heterozygote

Ch1

Ch2

1S 2L 2S 2L

1S 1L 2S 1L

1S 2L

2S 1L

Diagrammatic representation of a reciprocal translocation heterozygote 



Pachytene Pachytene –– Quadrivalent AssociationQuadrivalent Association

1S 2L 2S 2L

1S 1L 2S 1L



Species - A Species - B

Ch1

Ch2

Diagrammatic representation for evidence of a reciprocal translocation using 
genetic markers  

Reciprocal Translocation
Diagrammatic Representation

m1  m2 m3          m4  m5 m6

m9  m10 m11  m12  m13  m14 m15

m1  m2 m3      m12  m13  m14 m15

m9  m10 m11          m4  m5 m6

Chinese chestnut American chestnut



THANK YOU FOR YOUR ATTENTION!


