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Overview

* Getting started
* Opening and saving SNP files in TASSEL
* Getting an overview of your dataset
* Clarifying some genetic concepts and limitations of GBS analysis
* Basic data filtrations
* Filtering datasets with the “Filter Genotype Table” functions
* Filtering low-quality SNP loci
* Removing loci not assigned to a chromosome (scaffolds)
* Removing loci with excess of heterozygous genotypes
* Removing loci with low minor allele frequency
* Filtering low-quality samples
* Basic genetic analyses
* Selecting parental lines
* Testing putative F1 hybrids
» Using haplotypes to predict allelic states at important agronomic genes
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X Outputs fi the “Geno S funct
GEN utputs from the “Geno Summary” function
File Data Impute Filter Analysis Results Taxa Summary
Taxa Taxa Name Number . Gamet_ Proportion Missing . Proportion Inbreeding... Inbreeding..
i Data 0 SoyaGenDemo_p01cO)_Samplelsort 36933 0. 0.06163 Inbreadin..,
v [ Sequence 1 SoyaGenDemo_p01cD]_SampieZ sort 36933 0.11001 Inbreedin... 1CSBM
SoyaGenDemo_p01c01_imputed 2 SoyaGenDemo_p01c01 Sample3.sot 36933 0.10454 Inbreedin. ICSBM
3 SoyaGenDemo_pOlcDl Sampled.sort 36933 0.09688 Inbreedin... ICSBM
po—— 4 SoyaGenDema_p01c01_SampleS.sort 36933 0.0796 Inbreadsn... 1CSBM
- 5 SoyaGenDemo_p01c01_AAC-Mandor... 36933 0.11561 Inbreedsn.. 1CSBM
= Sl s 6 SoyaGenDemo_p01cD1 Sample7Z.sot 36933 0.11269 inbreedmn... ICSBM
SoyaGenDemo_p01c01_imputed_AjieSummary 7 SoyaGenDemo_p0lcDl SampleB.sort 36933 0.09225 Inbreedin... ICSBM
_p01cO1 | L] SoyaGenDema_p01cD1_Sampla9.sort 36933 0.06834 Inbreadm.. 1CSBM
SoyaGenDemo_p01¢01_impyd Taxasy > |9 SayaGenDemo_p01c01_SamplelD.sort 36933 0.06119 Inbreedin. 1CSBM
\ 10 SoyaGenDemo_p01c01 Samplell.sont 36933 0.04795_Inbreedwn... ICSBM
Overall Summary Click on column name to sort ‘
Star Type Valus
Number of Taxa 91 .
Number of Stes 36933 Site Summary
Stes x Taa  3.3609E6
Number Not Missing  3,3609€6 SmeNu_ - SmeName  Chromosame Physical Posaion Number of Taxa Ref AL Major Allele Major A Major Allel.. Major Allele freq... Minor Allele Minor A Minor Allel_ Minor Allek Freq.
Proportion Not Missing 1 0 501_68160 1 68160 91 G A G 178 097802 0,97802 A 4 002198 0.02198
Number Missing 0 1 50168243 1 68243 91 C A C 178  0.97802 0,97802 A 4 002198 0.02198
Proportion Missing 0 2 501108769 1 108769 1 C T C 178 097802 0.97802 T 4 002198 0.02198
Number Gametes  6.7218E6 3 S01_111641 1 111641 91 G C G 136 074725 0.74725 c 46 0.25275 0.25275
Gametes Not Missing  6.7218E6 4 501111675 1 111675 91 G C G 133 073077 0.73077 c 49 0.26923 0.26923
Proportion Gametes Not Missing 1 5 501111688 1 111688 91 T € T 136 0.74725 0.74725 c 46 0.25275 0.25275
Cametes Missing [] —————
Proporton Gametes Missing 0 e —————
Number Heterozygous 259045 e ————
Proportion Meterazygous  0.07708 = ——-——
Average Minor Aliele Frequency  0.18316 4 ———
Cametes M. Proportion Missing Number He... Heterozygous
0 0 2 0.02198 TED TBD
0 0 2 0.02198 TED TBD
0 0 2 0.02198 TeD T8D
0 0 32 0.35165 TED T8D
0 o 33 0.36264 TBD TBD
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QENA Clarifying some genetic concepts and
limitations of GBS analysis

SCAFFOLD_99: § stes: * Chromosomes vs scaffolds
36928 (38400) - 36932 (46527) )
» Scaffolds are genomic sequences that have not yet
":,",‘,{5?;"’,2‘,3,‘3‘,’5;“)"4 been assigned to a chromosome
ce Homozygous genotypes * They are not useful for most genetic analyses

ihi (2 copies of the same allele) « Genotvpes vs alleles

cG Heterozygous genotypes .

; 2 different alleles
?{:Tcr ) ( ) * Minor allele frequency (MAF)
+ + (insertion|

5 o * Limitations of GBS analysis

Unknown

vs major aIIeIé

Z oMz Asv<AA0N>
>
9

* Large amount of missing data
Allele frequency

0,51 | 0,75 | 0,99

* False homozygotes due to low read depth

Allelel
Allele2 | 0,99

* False heterozygotes due to genome duplication and
structural variation

www.soyagen.ca 8
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Clarifying some limitations of GBS analysis

Whole genome resequencing

Reference genome \

i * * * % * * * *
Line 1 T - * *

— = ST@ Re;d I

Genotyping-by-sequencing (GBS, Elshire et al. 2011)
.~ Restriction site
[ | | |

i
|

Line 1

Allele 1

*
e

J

—_—

Allele 2 ——

]

* Despite the increase in read depth achieved with GBS, no or very few reads
will be available at some loci in some samples
* This will create missing data and false homozygous genotypes

SOYA B]S\
GEN<Dealing with the large amount of missing data of GBS datasets:

filtration vs imputation
Dataset filtered at Nioous < 80% (36933 SNP) Dataset filtered at Nigeys < 20% (11705 SNP)

Lines with high
N frequency

* Basic filtration thresholds for missing data per locus
* Niocus < 80% (dataset to be imputed)
* Niocus < 10-20% (dataset to be used without imputation)

Dataset after imputation

* Imputed data are accurate enough for most genetic analyses

* Identifying lines displaying large numbers of missing data before imputation
can be useful as some of their imputed genotypes may be less accurate

* Filtering a dataset to remove loci with high missing data
frequency will create a smaller dataset
* However, removing loci with high missing data frequency will also remove

www.soyagen.ca most of the false homozygous genotypes 10
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h Clarifying some limitations of GBS analysis

Chr 1 * Chr 2 *
Line 1 % ——
Line 2 ¥ %

Reference genome

Chr1———————————————————mmmmeees Chr 2 x

. — [ *
Line 1 * —_—
Line 2 %
—_—
* Paralogues and line-specific structural variations (duplication, insertion, deletion)
can be scored as heterozygous genotypes by SNP calling softwares
* Removing loci displaying large amount of heterozygous genotypes will eliminated
most of those artefactual loci
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GENX""" Using the “Filter Genotype Table Sites” function to filter

p— ‘ Click to SW|tch between alternate site names P
\ el
s Y s pesis_Cae | S
T Filter Genotype Table Sites
rand T Filter Cenotype Table Taxa : 3 e Min Covse ©
. = P -
’ Site chromosome ‘ giit gy T il -
/ SEis 5] tortecommen 5 i 3
. . ST % PN
Slte osition 3333 s [t 5333 weneuoen roponon a0
................ = b= Taxa ki
Soyacas j::‘;::: 3 ﬁ gg Eéa' E s Max Heterarygoss Proportion 1.0
m-mﬁ::::: A © CCTHAMG ccer G RO e Stoies
h- Yoo (LS g = § : = - Rarmove Sites With indely <ITES .
- Slte |D o electing . St g i e NN Ao
% e povors A G € € . Sxan S
runm 1442 (36812718 Seyscanums, $0K9), 3.4 H
e Site range | s
3483 o141 - 3113 sseaoon ucar gl . . . .
i oo soars AGEE Site position—w— ___ &3
3314 (142722) - 5261 WS741776) ::‘m—:‘:l‘:;’.“ . E 4,_"\’ Stan s
s . b
(el * Manual selection cex e
Sophanemo_g0ict1 5. A G C T cCY
b’w’”lﬁ)lx‘ -~ cc . . . {‘ : End P
. e e T * List selection (text file)[2& TR
E I
xample: o R
. Soysandenn 20l S A G CEA \ T Poution Lt Browse
Slte ID:O SopaCaniamo_g0Lco1 5 A tt“CDEIAA‘GG"A(‘AGG'YG!CCGTGAGC‘C*
SoyaCandumo 301315 ACCCACCCCCAACCTITACCACCTITICCCCCTCOCAGECC Sie Names Select
Site ch =01 e o A G o C AN e TMAROIE G e e CTENCECEET
ite chromosome = ""““"’Wﬁh‘li{ i ccAcce :2 ¢ == € c ¥ S flly Soovese
Sit ition = 68160 A EREC G e reT =
= - 2 .
I e pOSI Ion Wmo_—:::f:l;A CCALGCCCG S ccy D
|' m”;::.'gz cmmc End Site: Protim converting: 5 275 to eeeger
" : . Joyaenwmo 301013 AGCCACCECKC Detasits User Maouad
l -_— ick fo clear previous values 13

GENA
°re TASSAL (Trot Aratynis B a85aciation, Lysfutia]
Fide Data_impute Filter Analysis Resuhs GBSV G35 Workllow PHG welp
= om Site Wumbers  Locus St Name  Allel
v B8 Sanueice msSen = D ,,s“ﬁ',? [
{ Filter Cenotype Table Sites
i e e sutt > 9 Filter Cenotype Table Taxa | ™ Ste Min Couse ©
R SRR .
EEE?E%Z‘EE%??E P o Sie Max Afal Fisq 1.0
f333ii3i0aass e e o 0
Sirsiaroere, AGCCAGCCCGAAC
mnmﬁfmii.Acgtengn:: St Nmmme Bopeton L0
rowme poicai 2. b G € CCCaA
T SonsGantme poiet) 5 N GECCTANC Y P N Frotes
 Number of s 36983 ssomestials S :2 :ﬁ: Re H ] Rermove Sites Wik indels SITES.
o v et s A G ECAG LG EEANT St ange i Tpe_ MONE bl
G ' mEstE L —
1900 M2 pesaanon) Sonaria il s A G EEMECEECAR
2 1831 Altes Sencandare poice1, - A GG S
- e e
e Soyucorcume poicol s A GECALEGCGAR
1318 (142722) - 5261 (45741776 P ::Eﬁgg:::: / tan ha
= . N Y - S
- _ Selecting SNP to ke€p
- 34 conmy 1 . ndpen
L] —
% e ] Chromosomes Site ID TR
et oeisn - 1y wacom VS ¢ StartSite=0 1 gl L
SCATPOLD_LO% 17 wien - . Stop Slte = 36 Sire Names Seiect
e -
i scaffolds , - i -
u S TS L]
o Site position s —
o s
- ¢ Start Chr =01
. Stop Chr =20 o Cancel Detasits User Mamusd
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Identifying loci with excess of heterozygous genotypes

www.soyagen.ca

L TASSEL (Tratt Anatyws by s5Sociatien, Evatutian and Linkigel 1.2 50
Fle Dota Imoute Filter Anshsis Resuts GBS2 GBS Workflow PHG Help
Dt © Site Numbers  Locws  Site Name  Aselas MajorMinoeAtels 7] 140 Saarch |
S Fikers
Fker 3 1\
* 8 Sequence 4 0 4068 w3 12204 . . e 0612 4
P R e R loci with excess of NZIEIEEEES
:::2:::-:5:%::::-{‘ ERE3¥I333is
SRedesaeo 35 5 )
s 2332392385 80528580 heterozygous genotypes fi23233%252
™ 8 Gononype Summary N ARG BN A A I B i 3
SoyaCandems_pO1cO1_mpuned OvesatSummary oIS SRS EN A e n e s s s s s T e S a8 2 S 2 2228
s sy Siheors AR GTACEEAEEAGT CACAETETCTTGAL
SoyatianOwme p0icol s AR A CAC T AC
ey gt SofsCarOnme 01c01 3 AAGTACGCACCAGTCACAGTCTGTTGAC false h0m02y90te
hinaaco ey 50l s MMGTACGCACCAGICACAGICTGTITGAC s swrrmrrrr
Sopsterdene 00l s AAGTAGGEACCAGTCACAGTCTGTTGAC SEEELesEELeELses
T 2 AR ETACEEAC o A false het t
SoyaCerDers_p0lcll S
Number of sites- 36615 Sopscaroens potco1 s A A G TEIII € R e alse heterozygote
] SoysGardeme p0icol 5. &K G T ro# ACTCACAGTCTGITGAC AL CEcE YT T T
[(Chvomosomes_. SoyaGerens_p01c01 s, rn}rﬂ CACCAGTCACAGTCTGTTGAC AROEmARNT T TTET
| A GGCACCAGTCACAGTCTGTTGAC ATGACTTITCGTTGTTTT
il Teiiseassicreicisiciciicas Aricriiiianatiatl
A H 1 « ACT CAC AC A A L
| samples with many ACTiCCTho T MR WG G & C O AT A CRWY ccTREEREW
s A CTACCCACEACTCACACTETCTTONEE AmmACTTTCGTTGTTTT
s heterozygous genOtypeS BMGTACGCACCAGTCACAGTCTCTTGACG ATGACTTTCOTHGOREN
H - = AGTACGCACCACTCAMNIGCOMEGGMCC ATGCACTTT TTGTTTT
3314 (142722) - 5261 US741776) SoyaGeramo, pOlca. AGCTAGCGEA AGTCACAGCTCTGTTGACE ATCACTYT T ell’.
PERE SoyaGerens poicd] 5. AA G T AGGCA ACYCACAGTICTCTITGACG ACCEANN T TTYEY
e SoyaGereme 9011 s AAGTACGEACEAGTCACACTCTETTGACE ATGACTTITEUTTGTTTT
Saysenbennplctl AAGTACGEACCAGTCACAGTCTCTTOUACE ATGACTYTCGTTGTITT
sepateroeme 0101 s FIAGTACGCACCACTCACACTCTCTITGALCT AMCEENE T CCTEET TET
Sopatarome 0ic01 s A A G TRIMMCACCAGTCACAGTICTGTITGACG ATCACTTTCGTTGETITT
sorsterdenc p0ic0l s AAGTAGGCAC CHIT NOMA Gl CONMMBGECC ATGACTTITCGYTGTTITT
SepGerenep00l s AAGTAGGCACCAGTCACAGICTGITGACG ATCACTITCGITGTITITT
AGTAGGCACCAGTCACAGTCTIGTTGACE ATCACTTITCG TRGONEN
AGTACGCACCAGTCACAGTCTGTTGACE ATCACTTITCGTTGTITT
ACTACGCACCAGICACACTCTCTTCACE ATCACTTITCGTRCENGN
AGTACGCACCAGICACAGTCTGTITGACE ATGACTITEGITGTITT
AGTACGCACCAGTICACACTCTCTTIGACE ATCACTTTCGETGTTTT
AGTAGCGEACCACTCACACTCTGTITGACE ATCACTITCGITGTETT
AEIACCCENCENEEEESEE:EEREEE: © ATEAcEYSSTISIITI
— ancs .
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Site Summary

Removing loci with excess of heterozygous genotypes

Only 1 homozygous call

prte Nurnber  Site Name  Chromosa...
23847 515_1959... 15
33521519_1839. 19
1913502 8311 a2
8571505_3624 05
8572505_3624. as
8573505 3624 05
8591505 _3625 05
8592505_3625... a5
8594 505_3625.. 05
9121506_7139, 06
9122506_7139. 06
9123506_7139. 06
15982 510_1260. 10
21356 513_4080 13
21357 513_4080, 13
21358 513_4080. 13
23308515 6759. 15
23511515_1216... 15

Physical Pa__ N
19591353
18391489

5311495
36243358
36243387
36243393
36253774
36253786
36253819

7139654

7139724

7139731

1260836

40807071
40807080
40307086

6759025
12163313

www.soyagen.ca

* In a collection of inbred lines, the frequency of heterozygous
genotypes should be very low

* SNP loci with more than 10% heterozygous calls are likely to

be SNP calling artefacts and should be removed

Gametas M. Proportion... Nambgy He.. Propor.. * tabreading,. Inbreeding [ s Conervpe Talis Sies U
0 0 90 0.98901 B
0 0 90 0.98901 TID TeD Fille Name. ier
0 0 89 097802 T80 8D P
0 0 39 0.97802 T80 T80
0 0 89 0.97802 T80 80 Site Min Alele Freq 00
0 0 89 0.97802 T80 180
0 0 89 0.97802 T80 T80 SRal AN e 10
0 0 89 0.97802 T80 T80 Min Heteroeygoe Proportion 0.0
0 0 89 0.97802 T80 T80 S
0 ] &9 0.97802 TED TeD SO ETNPSTROSS RPN (.00,
0 0 89 0.97802 T8O D Rancve Minee SN Seaten
0 0 89 0.97802 T80 T80 ;
0 0 se  0.97802 T80 TED samookesedonpnand
[ 0 89 0.97802 TEo T8O Site Range Fiter Tyge  NONE U
0 o 8% 0.97802 T8D TBD
0 0 83 0.97802 T80 TBD S e
0 0 39 0.97802 T80 8D e
0 0 89 097802 T80 180
Start Ow
Stant Pos
End O
End Pos
9 inchude Stes
Position List
Site Names
ad File
Basic filtration threshold s
* H<10% (collection of inbred lines) I coes 1 oents I vee seree

Browse

Browse
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0,5

* Maximum deviation tolerate from the expected allele frequency
to avoid creating false linkage groups during genetic map construction

* Basic threshold: minMAF > 0,30
* Basic threshold: minMAF > 0,05

* Most other analyses

(Zhou et al 2008 The Plant Genome 1:5-20)
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Removing loci with low minor allele frequency

Site Summary 1 minor allele = 1 heterozygote _
Site Number Site Name  Chromaoso... Physical Po... Minar Allele Mlnor\%:.. Minor Allel.., Minor.. =« A
7501_1251... 01 125159 T 1 000549 0.00549 P00 M Fier
46501_6692... 01 669257 c 1 0.00549 0.00549 e =
48501_6694... o1 669442 i 1 0.00549 0.00549 ==
69501_1199... 01 1199174 c 1 0.00549  0.00549 Site Mo e frea 0,05
93501_1783... 01 1783133 c 1 0.00549  0.00549 S M Al rog 10
118501 2288... 01 2288627 """ T 1 0.00549 0.00549 e
123 501_2290... 01 2290523 A 1 0.00549 0.00549 o
125 501_2293... 01 2293052 T 1 0.00549  0.00549 « Heterozygous Provenion L0
129501_2730... 01 2730684 c 1 0.00549  0.00549 Romars Mo $40 Ststen
137 501_2832... 01 2832822 A 1 0.00549  0.00549 S
139501_3123... 01 3123402 A 1 0.00549  0.00549 % e B
154 501_3278... 01 3278993 c 1 0.00549 0.00549 R
165 501_3550... 01 3550442 c 1 0.00549 0.00549 sansie
167 S01_3650... 01 3650455 G 1 0.00549  0.00549 S
182 S01_3947... 01 3947327 A 1 0.00549  0.00549
183 501_3947... 01 3947363 A 1 0.00549  0.00549 i
Start Pes.
Eod O
Eod Pos.
* Basic filtration thresholds 9 e s
. Pasition Lint Srowse
* minMAF > 0,05 (GWAS)
Sne Names Sabact
* minMAF > 0,30 (QTL mapping) st e
* minMAF > 0,05 (most other analyses) et S
ok Cancel Defaults User Manal

www.soyagen.ca
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Taxa Summary

Filtering low-quality samples

Taxa Name
SoyaGenDemo_p01c01_Sample2.sort

SoyaGenDemo_p01c01_Sample26.sort
C 01_AAC-M

Jemo._pl

Number of .. Gam.. Prop.. Number He... Proportion Heterozygous ~
2645

Anatysis Results GBSV

T Filter Cenotype Table Sites
T Finer Genatype Table Taxsangl

18803 0 o
188! 0 0

0.14067
1

Warning: if this option is
missing, you are in a

18803

2408

0.12806

“SoyaGenDermo_p01c01_Sample3.sort 0 Y “resufts*datasett
SoyaGenDemo_p01c01_Sample4.sort 18803 ) ) 1995 0.1061 Not Recor weip T
SoyaGenDemo_p01c01_Sample7.sort 18803 0 0 1993 0.10599 ;z“"mm
SoyaGenDemo_p01c01 S03-W4.sort 18803 0 0O 1831 0.09738 ol it 1
SoyaGenDemo_p01¢01_Sampled1.sort 18803 0 0 1686 0.08967 Filter Name Fiiter 1
* The “Taxa Summary” output can be used to identify low-quality | Mneoportion of sies Present 0.0 'l
Sa m p I es Min Heterozygous Proportion 0.0 l
) . . Max Heterozygous Proportion 1.0 1
* Unexpected excess of heterozygous genotypes in a cultivar i e Tons 1
usually indicative of a technical problem Y
Taxa List Select Browse
* DNA sample contamination
. ACCidentaI OUtCrOSS Ok Cancel ults User Manual
¥

—

* The “Filter Genotype Table Taxa” functigwr€an than be used fo
remove those samples from the dat

* Filtration thresholds (missing data g Ozygous proportion)
* Sample list in a text file

* Manual sample selection

SopaGesDemo_po1co1 Samakel sont ||

SopaGenDemo_pO1c01_Sample2 sort
SopaCenDemo_p01c01_Sample3.sort
SopaGenDemo_po1¢01_Sampled.sert
SoaGenDemo_pd1cd L Samples sort

SoyaCenDemo_pd1¢01_Samok7.sor

SoyaGenDemo_pd1c01_Samples. sor
Smatenlemo nilef] Samaled. sort

Capture Selected

Capture Unselected

T P
(L e —
SoHaGenDema_p01c01_AAC-Mandcr, 4ot

Ad-> |

Remove Cancel

www.soyagen.ca
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Renaming file in Excel: Step 1

Exporting a SNP file from TASSEL in Hapmap (hmp) format

-0
Oata_ Impate Filter An
o Open

= Open As.

B Save As. —

W Delete Dataset —
2 Preferences

3 Show Parameter Cache

Exit

Help ‘
|
Save As® /Users/mjean/Documents/Diver Browse
T > foom|_tiapmap 2
Keep Depth |
v Include Taxa Annotations ‘
ok Cancel Defaults User Manual |

Select “Deli‘mited”

Importing a Hapmap file in Excel as a text file

Make sure that
columns are ok

At st oe tits - (100 | w5 3
Conienn) Tonte o dstarrmes wia oy dnreans sent e fyye Duneie
£ chuin Vi Camtl, CRpaR1 s B, e Pt 0 (300 184 S I e vt doraden

Q e -

Camemerrcer tvvgeciatas 3l (1 Origm et - Munrtesn

)

T

18-12-05

www.soyagen.ca 21
Renamlng flle n EXCCI' Step 2
.
Using the “replace” function from
T i e e e i S TS e b e e s S S ="
T : :
2 e ot 1 amees e Ly MM - - -~ 3 3 T bt
T L A S ; : —_— e
e e e i 3 4 [sosomoeee ]
& e Uo Lo W WA M M me a T i3 & Dae | Foue B Hespecte s casee
fsorman am DoDMM. WA WA M W WA W | " ——_ ] T Cotile sories
0 e Ne T 7T Ry WM W M m a * ) s Pusge B
e e . -
L g -G Y i i~ g 3 :
R
Aerrgencer Remgiacer s Femar m
N
¥
Dare:  Foulm Frepectnt |p canan
. oz
: )l i
T Oy PN EEN B e o G e T —
e e o T : : st
e L i
o e e — ; :
e = e -t ¢ 1
e gl I : 2 e ) Fomer | o
) fser maize aja 1 maue  m P S S 7S S a [N —
e 5 3
o e " = : Y
e e o e g A 3
S T g
Lo e 8 - s
www.soyagen.ca 22
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Renaming file in Excel: Step 3
Exporting a Hapmap file as a text file from Excel Importing the modified SNP file in TASSEL
" ” ) ese Towwe T
Select “Save as g 1 SoyaGen_Boinfo_Workshop [
=. B SepaGen Bwito Workshas = = T Nem ~ Dwedemodhcation
Saska_4F1_Sx158584.hmp mandi 13 novembre...
..... Ll Ouisdvnudicoton Tl *: SoyaGenDemo_pO1c01_imputed.vef mardi & décembre ..
{2 Goope Drmve SoyaGenDemo_pOlcdl_mouted 91x18303.hmp.txx mardl 4 décembre .
3 o L B so o pO1c01_wouted 91x183 ensmed.hmp st 4 decembre
A\ Apstcatsor.
- Format de fichier - Tous les fichiers B
Emplacoments en 3gre - Format S fictier | Textw (séparateur - abudation) (txt) B
= Avvter (R
o o i T Dataset with renamed lines
-  Vousrisquez de perdre certaines
= fonctionnalités de votre classeur sl vous R 3 3
E: Penregistrer en tant que Texte (séparateur : Click "yes i; SEiRTETACES
tabulation) (.txt). oy S A ) wE
Voalez-vous coetinuer & utlliser ce tormas ? / ,:. 5555?5 "5553
Noa ou 3 HHH
S = o) Shzseaiisaiiss
e HHL
Sistiseher

WWw.soyagen.ca 23
SOYA BN
GENA .
Overview
* Getting started
* Opening and saving SNP files in TASSEL
* Getting an overview of your dataset
* Clarifying some genetic concepts and limitations of GBS analysis
* Basic data filtrations
* Filtering datasets with the “Filter Genotype Table” functions
* Filtering low-quality SNP loci
* Removing loci not assigned to a chromosome (scaffolds)
* Removing loci with excess of heterozygous genotypes
* Removing loci with low minor allele frequency
* Filtering low-quality samples
* Basic genetic analyses
* Selecting parental lines
* Testing putative F1 hybrids
» Using haplotypes to predict allelic states at important agronomic genes
www.soyagen.ca 2
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Selecting parental lines to maximize allele diversity

* Objective

* |dentify parental combinations that will maximize allele diversity
* Protocol

* Step 1. Use the “PCA” and “Chart” functions to create a PCA plot

* Step 2. Use the “Cladogram” function create a distance matrix
and calculate the branching pattern needed to make a tree

* Step 3. Create a tree with the “Make tree” function to visualize
the overall relationship between the lines from the dataset

* Step 4. Examine the distance matrix to compare lines and select
parental combinations that will maximize allele diversity

18-12-05

25
SOYA BN
GENA
- [ » o h ) f - PC l
Using the “PCA” and “Chart” functions to create a PCA plot
o B L * No major grouping can be observed
¥ Destance Matrix
= . . o
R o T * The first two PCs explained only 16.7%
A Pedigree Relationship Matrix . . . .
H Comtnes A s G s BN G o of the genetic variation present in the
ke Table
[ vca 'Y Archaeopteryx Tree
Rﬂn NaN From Distance Matrix l:‘(?:f' dataset
SubtracNDistance Matrix Eiaq o |
AdH Distalce Matrix Manhattan Plot \
Taka Ident\ Recognition — {Craph Type XyScatter g Save Propesties
- yi o rQ2 < ¥2 None <
le Data Impute Filter Rnalysis  Results  Gasvz 685 Wofkilow PHG x. Pl < Line Regression 2 Axes
[ xl-l].lls Pt -2323 25 10,016 i -1,37% = 0,441 nl vs. Pcz
12048 13723 <1164 A2 B33 x
-3.952 7.4 -12 175 1,689 ‘ W
23,209 10627 3121 9,323 5,08 3 . .
495 ass 037 5000 13,925 : . & - -
16872 13202 1,745 5579 1,059 % | |
117 14767 309 4674 3474 n - >t
1475 -9.97 6,509 12,051 4,943 2 \ - - - ‘
34014 0045 5.252 5,074 2,733 X -
15237 0275 GO7T1 28937 7874 | » = |
Exgenveciors SoyaCenDemo_ 01401 imputed 91x18803 | | Sample1t 10288 -D3SS  -22,856 1312 11226 10 'l L N e o B |
..
p . .
File Data Impute Filtler Analysis Results GESv2 685 Workfiow PHG g 4 IE- . = oA
o [T Tevale  Propo ey A ve proportion g V. ® = g g |
s 0 357.24822 0.11353 011353 P - o] » A » e
1 165.78611 0.05396 0.16749 . L4 . 4 . |
::: 2 147.13376 - 0.21425 of LI = P - .
3 133.07373 0.04229 0.25654 . .
Fier 4 105.69802 0.03359% 029013 5 4 /xo . . .. . > -
Matrix 5 923391 0.02935 1948 | L Ll [
i 6 878497 0.02792 - - .
PC_SoyaGenDemo_pO1¢01_imputed_81x18503_renamed ; ;; gzgé: gggfﬁ Pl'OpOrthn of the . - . [
s 769 0244 : H
Eiganvactors_SoyaCenDemo_pD1c01_impused_91x18803 10 u.‘szgé: gni;c: variance explalned ¥ W a5 0 b PC” 10 »
—p 1
by each PC 11.3%
www.soyagen.ca 26
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Using the “Cladogram” and “Archaeopteryx Tree” functions

to create a tree

different and/used for GWAS

The kinship matrix is

These distance matrices

" Diwersity

Assocat,

Results Cssq Workflow PHG
TIN5 Dtance Marriv °

ark the same

7 Archaeoteryx Tree
W LD Pot
ol Chart

CBSv2 GBS  Work]
il Table

jon » "5 Kaship
¥ Cladogram
I\ Pedigree Relationship Matrix
H Combined A and G Relationship Matrix
L MDS
LT PCA

Custe\ng Meth

Save Distarce Mat;
Remove NaN From Distance Matrix
Subtract Distance Matrix

Add Distance Matrix

Taxa Identity Recognition

/ QQPlot
w4 Manhattan Piot

A

%

ce Andysis Tosls View FeatSize Oproms Type

Ok Cancel User Manual
Fie Data lmpute Filter Analysis Results GESv2 G35 Workdlow PHG
Titee - 91 Sawled)
—t38
ol 9 Sy lef?
Fiter
(e 23 GC-Avatar
Mawe G 101¢01 x18803 erame . | i
awie SoyaGenDemo_g01c0 1 impued_91x18803_rename = 48 545-T6
Wumercas
PC_SoyaCerDemo_p01c01_inpised_31x18803_renamed 87 Samplele
Bemalues_SoyaGenDemeo_p01ch!_imputed_31x18803 st —n :
ligenvecton_SoyaGesOema 501601 impused_91x 2 46 Semple?)
Sequence > ——
SoaCenDems_pO1c01 impated .
SowaCanDeme_p01e0 | imputnd_Fiuer | ”"N Sawled
| 2
| | ~83 Saeplels
| ] -
| | £2 Saepled?
| +—in
) e— 0 Supledn
| 9
| ——tn Septen
- e
UPCMA Tree 1 79 Sampletd
Www.soyagen.ca
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How the distance matrix is calculated by TASSEL

Genotypes:

Line_1 Line_2 Line_3 Line_4 Line_5
A€T> 6 €T>R A A 0
A A A A G 1
A A A A R 05
A A A R R 0.5
A A A R A 05
1/5=0.2  0.5/5=0.1 2.5/5=0.5

Distance matrix:\ \

Lne.l 0 02
Line2 02 0

Line3 01 01
Line 4 02 04
line5 04 06

01
0.1
0
03
05

Taxa Line_Njine_2 \jne_3 Line_4 Line_S

0.2
04
03
0
05

04
0.6
0.5/
0.5

0

www.soyagen.ca
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Formatting and saving the tree

nference  Analysis Tools View Font Size

iﬁ Help

4 Rectangular
LT

Options  Type Help

Euro Type
Rounded
Curved

Uncheck to see all samples Trangular
Convex

Unrooted (alpha) 7

Circutar (aipha) (N

]} | Use to scale and rotate tree
~# | (can also be done with mouse)

Check to see scale :

www.soyagen.ca
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2N,

sing the tree to visualize the overall relationship between
the lines from the dataset

* The dataset is composed of two main groups of
lines and several subgroups can be also
observed in each main group
* Two lines (Sample87and Sample91) are very different

from the others and form a small third group

* Crossing lines from different groups should
maximize diversity

* However, a cladogram is not the best tool to
identify the most divergent lines

* Examining the distance matrix used to generate
the cladogram is a more precise way to

compare lines and select the most divergent
parental combination

30
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Exporting the distance matrix in text format

Color-coding the distance matrix in Excel: Step 1

rarvarcal
PE_SoyaGasOume, 50101 i 91xIAN0Y_renurmas
Eguraatins SoyaCasDeme, 0101w 31318105 1v

aome, 30101 e 313184011

Sovalasiiero 30101 ree
SoaGasar_ 30101 mpied Fbar
SaaGasaTe_30501 o Fiur_Fimne
SaGanamo_304c01_impcand Fi_fine_Fem
SavaGenima_30LI1 irgend 31313601 resared

File Duta Impote Fiter Analyss Resuks CHSe2 G35 Workllow PHG

To P

P 0 oam

Sunwel ozss

Sowored any e

savons 0377 a8
s 037 eI
o 087

X
T s s ik
:

KEOLRECYE

3
0319
o2sr

0
020
0213
ozet
0313
074

Importing the distance matrix in Excel

Ansaewans,
185, Distance_Matns AvecagsTotatiies: JABCL0
18 _Drstarce_Matris MumAlleies: 3
1E5_Dis tarnce_Matrin TruedS. (aise
Watrix,_ Type 185, Distaoce, Marris

[Datance watn

P — ~ ., sy r
P = 3 SayaGen_Biointo Werkshop & 1
0 ok
0263 0z tonsts Hom Ot Mt Yo
o o EE
279 2 Goog Drive
o3 nee
0344 w1 %7 Dropbm
0% ok
0x: oy #¢ Apglications SapOenDumo_ 01601 ampoted H1x1BBIL N0 bt
osz o . %
0256 0131 O Thléchargomeees i o s
039 0w >
o7 wm
0373 b Empliceants en ignu
0 0293
03 o
050 oim Optians
o031 oy
0z o
0353 oM
03z oo
0431 1 ez s
23
32 | e
S o
28
s =
ey Calnt {Corps) « . A=
b =
165 G IS A A S
.37
s
pasa fr T
. < [ . 3

www.soyagen.ca

§ tamplel  DI290004 0I531TWS 0110106 0MNTATIS GOSN UMD
§ Samplel  OISSIT GIISIENT 0IMNCNE 0INGATT I 932N
39 Semeled  QISIITS DINSA1 0 IOTNON 0IGTSIT QAT SAMI%
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Color-coding the distance matrix in Excel: Step 2

—
e
E ]
[ [} [e———"
Sool pips [} SSmS ~—
=
= [ o
i ~ o

www.soyagen.ca

ange “” to

* How to color-coding the distance matrix in
Excel

“wun

* Step 2. Select the “Entire cell” option from the

“Replace” menu, then replace “0” by nothing

* Step 3. Color-code the matrix using the “Conditional

Formatting” menu and the “Color Scales” option

* Calculating the min, max and mean distance
value per line and for the e

“” with the “Replace” menu

jire dataset will
nost similar and different

32
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SN N
i Using a distance matrix to compare lines and select
parental combination that maximize allele diversity

gy o * Use the color-code the distance matrix to
R BRSNS it visualize the level of similarity between
the lines

§

T ORI
st

]
i

* Use the min and max values per line to
identify the lines that are the most
similar or different to your line of interest

i85
iii

g
i

i
B¢ gidifass BUARHRRE!

i)l
bl T MR GG

2 o miveris

* Unexpected very high similarity between lines

§ "_:j H may indicate sample mislabelling or breeding
L —— Highly different problems
lines lines .

* Use the max value for the entire dataset
to identify the lines that would make the
most divergent parental combination

Www.soyagen.ca 33

S EN h
Hybridity testing

* Objectives
* Discriminating F1 and self

* Protocol

* Step 1. Merge the F1 dataset to a reference dataset with the “Merge
Genotype Table” function

» Step 2. Generate a tree from the merged dataset
* Step 3. Remove SNP loci unique to a single dataset
 Step 4. Create a tree to visualize the lines

* Step 3. Compare the tree position of the putative F1 hybrids to the
ones of its parental lines to discriminating true F1 hybrids from
accidental selfing of the maternal parent

www.soyagen.ca 34
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I e rner Anahois Resy
1B Cet Taxa List

I CetPosition List

¥ Sort Taxa Alphabetically

% Sort Genotype File

24 Synonymizer

@® Intersect Join

 Union Join

>+ Marge Genatype Tables

< Separate

B Homozygous Genotype

B Change Indels to Unknown
B SetLowDepthGenosToMissing
5 Transform Phenotype

0.1 Numerical Cenatype

B ABH Genotype

B Thin Sites by Positon

L& Cluster Genotypes

An example: discriminating simulated F1 hybrids and

simulated accidental selfing

* Asimulated F1 dataset was derived from the SoyaGen
dataset with the “Create Hybrid Genotypes” function
* 1 simulated selfing
* 4 simulated F1 hybrids

W Mask Genotype

18-12-05

7 Find Inversions NN RN R R P R R R R E R e N R R R R
% Create Hybeid Genotypes g g'lnNNNR’ggggtm‘gm‘u\n‘gsmlmm‘moSNmgm‘zﬂ‘N:‘mgwaE:.zz'r\r‘e
7] Ceno Summary P28 ERRREINNANNNYIRRTIIRIIIRIRISSZS 23258822
ot o e e S NN ANNANNANNANANNANNNNNANNANNSNMMMMM MMM N M N m
s o o o el ey vl vl v e e v vy i e e v el v el el et e e el e vy e e vt et v e e
GGG S A M SR DN DS S AW E AD NGRS N M A D NG G S A M ARG
OO NO OO O0OOO0O0OOC et = NN AN AN NN N MM A Mo M a
O 8 o OV O S QLN Ol S O B Ol O T TH T T T Tl ¥ ol T A g ) g 3 ) e v o) el e v e
NN N NN NN NN AN N NN NANTNN NS NN NN NN NN N NN NSNN NN NN NN
T 9 YT I SISO I 99 Pv9STTIIITeT eSS TS IsITETSSIS IS TS oS
saskasoyaGen  CTCTATCAGTTAACCCAGCAATCGGGTATATAGGAGAATATT
saska/Tundra c-r,cn\rcAgrT:AA;ccAc-AAr;c'c,cwurAlAa‘cac'AAlAll
Saska/Misty MTCTATCAGTTAACCCAGGAATCGGGTATAMAGCAGAANANT
Saska/Calllard CTCTATCAGTTAACCCAGGAATCGGGTATATAGGAGAATATT
Saska/MapleArrow e ATCAGTTAACCCAGGAATCGGGT AT. AGEAGA AT
[ T T cca A TATANMAGH ANAN
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In GBS analysis, the proportion of heterozygosity
|
Reference H—+—1 | 1 | | | Heterozygosity
Line 1 H—+— —— | } }
) F1 3/3=100%
Line 2 H— —— | } } P2 '
Line3 (W | | | | | | | |
LI Ll T Ll Ll Ll T Ll T 3/10:30%
Line 4 —H————+—+—+——+—+——
Line 5 ——H——+——+—+—+——F—+——
LineG II | | | | | | | |

* In GBS analysis, the number of heterozygous genotypes detected in the F1 hybrids is limited by
the number of SNPs polymorphic between the two parents among the total number of SNPs
available in the dataset

* In the example shown, one might expect 100% of SNP loci to be heterozygous in an F1 hybrid
* However, it would only be 30% because most SNPs are not polymorphic between P1 and P2.
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SOYA BN : .
GEN *5) N Merging a simulated F1 dataset to a reference ‘

dataset with the “Merge Genotype Table” function
Cscam || Keep SNPs
with one more elp
genotype call Piigon 1o

than your \

largest dataset | .o s

M Heterozygous Propertion 0.0

]

® ®

File Data Impute Filter Anal Ntaxa:91 ‘ 4

Data

% Sequence —
Saska_4F1_5x158584
SoyaGenDemo_p01c01_imputed_91x18803_renamed

Result

She Max Alee freq 1.0

nijimmupYe

Max Heterozygous Propotion 1.0

Hold shift or command to
select the 2 datasets to merge

Merged dataset after removing SNP loci
unique to a single dataset

Merged dataset

SNP loci
unique to
one dataset

www.soyagen.ca 37

SOYA BN
GEN*) B Discriminating true F1 from accidental selfing of ‘

the maternal parent

Tree generated from the merged dataset

* Selfing are very similar
to maternal parent

= | Simulated F1 hybrids |« F1 hybrids are near

one of their parents

* Sometime the male,
sometime the female

A Simulated maternal parent " The other parept can
NG usually be confirmed

Simulated selfing by checking the
(replicate of the same line) | distance matrix

Simulated F1 hybrids |

38
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Using a tree to identify unexpected highly related lines

Tundra vs Sample57 ‘

* Some lines in the dataset seem to be as
similar or more similar than replicates of
the same line
* Possible explanations:

* Mislabelled samples
* Accidental selfing of a maternal parent

* Nearly isogenic lines (NILs) or very highly
similar sister-lines

www.soyagen.ca (arbitrary line to facilitate comparison) 39
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Using haplotypes to predict allelic states at
important agronomic genes

* Objectives
* Select lines with a desired trait using haplotype information around the gene of
interest
* Protocol
* Step 1. Get the genomic position of your gene of interest from a database
* Step 2. Select SNPs surrounding your gene of interest in your dataset
* Step 3. Use the “Linkage Disequilibrium” and ”LD plot’ functions to create a LD plot
* Step 4. Identify SNPs that always co-segregate (LD=1) with your gene of interest
* Step 5. Create haplotypes with the “Cluster genotype” function
* Step 6. Create a tree to visualize lines belonging to each cluster
* Step 7. Use reference lines to identify the allele present in uncharacterized lines

www.soyagen.ca 40
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Late maturity

Early maturity

el-os

el-fs

25
2

cultivar cultivar
Gene Gene model Allele Count %
3] 1 15
elonl 39 58.2
£1 Glyma.06g207800

373
3.0

(Tardivel et al. 2018, in press)

An example: finding haplotypes

for the E1 gene

18-12-05

The E1 gene is one of the most important genes

controlling maturity in soybean

Among the 136 Canadian lines characterized by
Tardivel et al. (2108), most carry either the e1-n/

or el-as alleles.

KASP assays could be used to determine the
allele present at the E1 gene in multiple lines

* Costly and specific to a single allele of a single gene

SNPs from GBS dataset can often be grouped to

el-as

el-fs

Home Halp & Tutorials _Genetic Mag

Eanmgies; BARC-OCI9S3.01256 St
01 Gy 1129040

Soybaan Data Download Page
Guch Wena2 Genormve BLAST .o
Bt Qutons Foenal
WOSAST g 4] n §
Geecta Uatavave
[y B
Ertax ae0ue000 Delow 11 FASTA Sormat.

O boand i Exaepis Becquerce.
P

| soyBase unscue

Cheb Hhwe Fo The Sagwaccnt Goarin vimioced

QUiGdRYOT s ooy v hctre  wucun Nehier sdl

(https://soybase.org)

o s+

www.soyagen.ca

g7 Up Here To Recaive SayBase Update Emails

Gm0
eaion Soythane Luieg Lagaey Toor
=] \ ﬂsoy Base

of interest in the SoyBase database

& et o o e
1 2w s e, 3y et
Iasad Tt 5 Ve seces e

SNP 1 A T \e
create haplotypes specific for each allele of a
Géne a”ele1 alleleZ gene Of |nterest
SNP 2 c G * Haplotypes for multiple genes of interest can be
assessed in the same GBS dataset
Www.soyagen.ca 41
Gene Gene model Allele Count %
o . .| Finding the genomic position of a gene

£1 Glyma.06g207300

42
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ﬂ&ysase =

Selecting SNPs surrounding a gene of intere
in your dataset

| Analysis Results  CBSv2 |
= i T Filter Cenotype Table Sites
T Filter Cenotype Table Taxa .
‘Annotations for "'.]j'j"“ Filter Kame Fimer
ecrraevian ':' v sne; - Sive Min Count ©
== = o s
Soase 00w \ - Stte Mix Aliale Frog 10
i —— ‘ Step 1: Select Chromosome ‘ .
o NN f — s it e s
Position Rermove Sies WA el SiTES
T T VST e Start Chr = 06 e —
Stop Chr = 06 \ A
© Physical Positions
« ‘ Step 3: Select SNP range ‘ o
40180 .l nacn
Slte nd Pen
Start Site = 379 O s
Stop Site = 388 She Names Seet
le) bt watin sowse
3 . |4 . . F Arnwre
S ﬁi}‘:i Step 2: Identify Site Range to keep oo
Samgle$ ATTA
(5 SNPs on each side of the gene) ey

www.soyagen.ca

Click to clear previous values

18-12-05

43

GEN? Use the “Linkage Di ilibrium” and "LD plot’ functi
setne LInkKage visequuioriu dan plot runctaons
»_m; CESVZ 6% Workflow PHC | ® 8 UeewCarenm GBSv2 685 Workl -
x i Table it K
> tm'.‘;' i \ Sedect L0 syodl "r:lv(ha(omevvx Tree
Assaciation » Al g riend :gml —> o 4
20 it 4 s e i
™ 1
[ —— -
S m missmg )
AcaimneRE Resus
- /
4 A s T
File Data Impute Filter Analysis Results CBSv2 685 Avorkflow PHG
4 Data Num... Swtesl Frequencyl Locus2 Posiion2 Site2 Numb... States2 Frequency2 Oist bp A2 OPrime  pDiseq N
> B bt 12 TC Notmple.. 6 19808529 O 2 TA Notmple.. 10322 0,077 85
g 6 2 2 AC Notmple.. 6 19818851 1 2 TC Notmpl.. 62443 0,714 86
O Matri 6 19881204 2 2 AC Notmple... 6 19808529 0 2 TA Notmple.. 72765 0,038 85
> I Sequence 6 19944836 3 2 TC Notmple.. 6 19881294 2 2 AC Notmple.. 63602 0,903 85
> Tree 6 19944896 3 2 TC Noumple.., 6 19818851 1 2 T.C Nomple.. 126045 0,614 82
9 Result 6 19944896 i 2 T:C Notmple... 6 19808529 o 2 T:A Natimple,., 136367 0,045 81
v i 6 20052082 4 2 AT Notmple... 6 19944896 3 2 T:C Notmple.. 107186 1 85
i soveGecome 0101 Seped S IIERTE S 6 20052082 4 2 AT Notmple... 6 19881294 2 2 AC Notmpl.. 170788 0,909 %0
6 20052082 4 2 AT Notmple... 6 19818851 1 2 T.C Notmple.. 233231 0,627 86
5 20052082 4 2 AT Notmple.. 6 19808529 O 2 TA Notmple.. 243553 0,042 85
6 20241890 5 2 AG Notmple.. 6 20052082 4 2 AT Notmple.. 189808 1 122707€-.. 89
6 20241890 5 2  AG Notmple.. 6 19944896 3 2 T:C Notmpl.. 296994 1 124862E-.. 85
- 6 20241890 5 2 AG Noumple... 6 1988120¢ 2 2 AC Noumple.. 360596 0,908 1 3624622 89
e Do 6 20241800 5 2 AG Notmple... 6 19818851 1 2 TC Notmple.. 423039 063 0893 2.1709-.. 86
Table Tl Linksge Disequiibrium 6 20241880 5 2 AG Notmple.. 6 19808529 0 2 TA Notmple.. 433361 0,044 1 007449 85
N“":'M“’“'“;‘* 6 20245593 6 2 AG Notmple.. 6 20052082 4 2 AT Notmple.. 193511 1 1 15856-24 87
L Sk ) 6 20245593 6 2 AG Notmple.. 6 20241890 5 2 AG Notimple.. 3703 1 12.50726-.. 86
Marrix size {excludes row headers): 720 6 20245593 6 2 AG Noompl... 6 19943896 3 2  T.C Notmpl.. 300697 1 1 1681623 83
LD Analysis 6 20245593 & 2 AG Notmple 6 10881204 2 2  AC Notmole 364299 0,905 1252976, 87
www.soyagen.ca
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with your gene of interest

Report for Sequence Feature Glyma.06g207800

Alleles at both flanking
SNPs are always co-
segregating with the E1
alleles

www.soyagen.ca

r g

Lock ¥ Axis 1o X v Schemaric

Lower thangle:  P-Value

W iapient

Use the LD plot to identify SNPs that always co-segregate

Pairs of SNPs linked

by red box always
co-segregate

LD color coding:
Red = max R?

Blue/white = min R?

Chromosome diagram
— .
and expanded region

18-12-05

45

SOYA %
GENQ/‘);\

Anabysis  Results GBS
T Filter Genatype Table Sites
¥ Filter Cenotype Table Taxa
T Traits

—

V Sies
V Site Names
= Taxa

Filter Name Filter
Ste Min Coune O
Site Min Aliale Freq 0.0
Site Max Allele Frng 10
Min Heterarygost raponion 0.0

Max Meteranygoss Foportion 1.0

Rimove Minoe SNP States
Remove Sites Wieh tndels

Site Range Fiser Type  NONE

Help

Select flanking SNP

‘ Start Site

Site Range
¢ Start Site = 383
¢ Stop Site =384

www.soyagen.ca

S e e
Start Che
Start Pay

tod O

nd Py

Position List
Sile Nars
e File

Che Pou File

o Cancel

—

7 indude Stes

Dty

* Use the “Filter Genotype Table
Sites” function to select the 2
SNPs flanking the E1 gene

* Use the “Cluster Genotypes”
function to identify all
combinations of those 2 SNP
present in you dataset
((haplotypes of the E1 gene)

Create haplotypes with the “Cluster genotype” function

k3
Impute _Filter Analysis _Resy

B Get Taxa Uist

18 Get Position List

#F Sort Taxa Alphabetically

¢ Sort Genotype File

P-3 Synonymizer

@ Intersect Join

® Union Join

>* Merge Cenotype Tables

<2 Separate

® Homozygous Genatype

W Change Indels to Unknown

B SetLowDepthGenosToMissing

5 Transform Phenotype

0.1 Numerical Genotype

= ABH Genotype

& Thin Sites by Position

|- Cluster Genotypes
/‘ Mask Genotype

# Find Inversions

% Create Hybrid Genotypes

] Geno Summary

>| B 0 20052082

|nn 1 20241890

Lhar Marssd

Click to clear previous values
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SOYA BN
GENS"" Using a tree made from flanking SNPs and reference lines

to identify gene allele present in uncharacterized lines
Tree based on the 2 SNPs flanking the E1 gene ;

ool 20041800

\

* There are only two main haplotypes in
ef-as this dataset

* There are only two alleles found in the

15 lines characterized by Tardivel et al.
(2018) present in this dataset
e 5 with the el-as allele
e 10 with the e1-n/ allele

e1-nl  * Uncharacterized lines are expected to
carry the same allele as the reference
lines found on the same branch of the
tree

47

www.soyagen.ca

SOYA BN
GENS Color-coding sometimes highlights additional

information about a dataset

* Selection for early maturity is probably a main factor explaining
the genetic variation present in this dataset

et-nl

PC1vs, PC2 ——

pc2

S

PCA graph color-coded in Excel
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