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Ostadfest faderni lamba hair ymsum framférum i saudfjarraekt hér a landi. Helst
ma nefna rannséknir tengdum arfgengum sjukdémum, par sem stadfest fad- og
moéderni einstaklinga er forsenda fyrir pvi ad haegt sé ad rekja aetterni
sjukdémsins. Nutima foreldragreiningar i bufé byggja 4 greiningu breytilegra
erfdamarka og tolfraedilegum samanburdi foreldra og afkvaeema. Markmid pessa
verkefnis var ad préa tél til foreldragreininga i islensku saudfé med
sameindaerfdafraedilegum adferdum. bad er mikilvaegt fyrir raektunarstarf i
saudfé ad eiga kost a pvi ad geta stadfest atterni gripa. betta getur verid mjog
nytsamlegt, sérstaklega pegar koma fram erfdagallar i afkveemum
seedingastodvahruta. ba er grundvallaratridi ad gripurinn sé rétt aettfeerdur. |
pessari rannsékn voru 17 alpjodlega vidurkennd (ISAG) erféamork préfud til ad
foreldragreina i islenska saudfjarstofninum. Gagnasafnid byggir @ synum dr 514
kind. Nidurstodur verkefnisins syna ad ISAG erfdamaorkin virka vel innan islenska
fjdrstofnsins og undirstofna hans. betta verkefni hefur pvi baett nyju toli i
verkfaerakistu saudfjarraektenda og rddanauta.
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Summary in English

Unconfirmed parentage of lambs can cause problems for sheep breeding in
Iceland. This is especially the case in studies of heritable disorders that
occasionally pop up in the Icelandic sheep population. Modern techniques for
parentage verification are based on screening of genetic markers. Variable
markers are used to generate genetic profiles of parents and those used in
statistical analysis to identify and confirm paternity of offspring. The goal of this
project was to develop a set of microsatellite (SSR) markers, recommended by
ISAG (International Society for Animal Genetics), suitable for the Icelandic sheep
population. Icelandic sheep have undergone various genetic bottlenecks in its
history and therefore the main research question was if these markers are
suitable for the Icelandic sheep breed. A total of 17 SSR markers were tested in
this study. In total 514 individuals were screened using the 17 SSR markers.
These markers were highly informative for parentage analysis in the Icelandic
sheep breed. The output of this project is therefore a new tool for Icelandic
sheep farmers and breeders, which will undoubtedly be valuable for future
breeding projects of this important genetic resource.
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1. Inngangur

Ostadfest faderni lamba getur had ymsum framférum i saudfjarraekt hér 4 landi. Helst ma nefna
rannsoknir tengdum arfgengum sjukdémum, par sem rétt foreldragreininga er forsenda til ad hagt
sé ad rekja aetterni sjukdémsins. Nokkrir arfgengir erfdagallar valda reglulega tjoni hja islenskum
saudfjarbaendum. Deemi um slikan erfdagalla er bogkreppa, sem veldur vanskdpun i proskun Utlima a
[6mbum. Bégkreppa er ad 6llum likindum vikjandi erfdagalli i stoku, dpekktu geni. Talid er sennilegt
ad gallinn hafi borist med fjarskiptafé & Sudurland 4 sidustu 6ld og dreifst Ut fra tveimur
saedingahrutum (Sigurdur Steinpdrsson, 1995). Vikjandi erfdagallar eru erfidir vidureignar i
bufjarraekt, par sem arfberar bera engin sjaanleg merki um pann sjukddm sem peir bera til helmings
afkveema sinna. Til ad haegt sé ad finna erfdafraedilega orsok bogkreppu, sem og annarra erfdagalla,
er lykilatridi ad geta stadfest faderni og mdderni peirra einstaklinga sem pjast af sjukdéminum sem
gallinn veldur.

Nutima foreldragreiningar i bufé byggja a greiningu erfdaefnis, par sem samsetning erfdamarka i
erfdamengi foreldra og afkvaema er borin saman. Flestar adferdir byggja 4 arfgerdagreiningum i
svokolludum tafsr6dum (e. microsattelite). Tafsradir eru breytileg svaedi sem eru algeng i erféamengi
flestra lifvera. Kostir tafsrada i foreldragreiningum er ad paer eru einfaldar i greiningum og
stokkbreytitidni er ha i samanburdi vid onnur erfdamork. Ha stokkbreytitidni veldur pvi ad naskildir
einstaklingar geta haft 6lik samsetningu tafsrada. betta er mikilveegt pegar foreldragreiningar eru
framkvaemdir i bufjarstofnun, par sem margir peirra eru erfdafaedilega einsleitir.

Matis hefur um arabil framkvaemt foreldragreiningar i hrossum og nautgripum i pjonustu vid
raektendur, baendur og rddanauta. Fram ad pessu hefur ekki verid préad foreldragreininga prof fyrir
islenskt saudfé. Fjoldi erfamarka i saudfé hafa verid proud i pessum tilgangi erlendis (Rosa et al.
2013; Al-Atiyat 2015; Yilmaz 2016) en engin peirra hafa adur verid profud i islensku fé. Alpjodleg
samtok dyraerfdafraedinga (ISAG) hafa gefid ut radleggingar vardandi hentug erfdamork til
foreldragreininga (sja Stasio 2005; FAO 2011). Ovist er hvada erfdamérk henta best i islensku fé, par
sem stofninn hefur lengi verid einangradur fra 66rum fjarstofnum. Enn fremur hefur islenski
fjarstofninn gengid i gegnum ymsar hremmingar um aldirnar. A sidustu 6ld hafa stérar hjardir verid
skornar nidur til ad sporna vid Utbreidslu margvislegra sjukdéma. Slikar adgerdir hafa ad 6llum
likindum minnkad erfdafraedilegan fidlbreytileika innan stofnsins.

Markmid pessa verkefnis var ad préfa alpjddlega vidurkennd erfdamork i peim tilgangi ad prda tdl til
foreldragreininga i islensku saudfé. bad er mikilvaegt fyrir raektunarstarf i saudfjarraekt ad eiga kost a
bvi ad geta stadfest aetterni gripa, badi m.t.t. pess ad treysta setternisgdgn vegna kynbdtastarfsins
en ekki sidur vegna rannsdkna 4 erfdagollum.



2. Efnividur og adferdir

2.1 Liffreedilegur efnividur

Gagnasafnid i pessari rannsdkn byggdu a 514 kind. bar af voru 378 kindur par sem nyttar voru til
eiginlegra foreldragreininga (sja toflu 1). Af pessum 378 einstaklingum voru 177 afkvaemi, 84 fedur
0g 117 maedur. Til vidbdtar voru 136 forystufjar erfdagreind i pessari rannsokn. Markmidid med
peim greiningum var ad kanna erfdabreytileika innan stofnsins svo haegt vaeri ad leggja mat 4 hversu
vel foreldragreiningar virki i islensku forystufé. Midad var ad pvi ad safna erfdafraedilega
fidlbreyttum hépi einstaklinga. Greind voru syni af hyrndu- og kolléttufé asamt stérum hopi af
forystufé. Enn fremur voru saedingahrutar og afkvaemi peirra greind i pessari rannsokn. [ toflu 1 er ad
finna yfirlit yfir pau syni sem greind voru i pessari rannsékn. Z£tternisgdgn voru sott Ur fjarvis og pau
notud i utreikninga a faderni og méderni afkveema.

Tafla 1. Fjoldi einstaklinga sem nyttir voru til foreldragreininga i pessari rannsokn, skipt upp eftir
saudfjarkyni

Afkvaemi Fedur Maedur
Feldfé 4 2 3
Ferhyrnd 1 1 1
Forystufé 13 7 13
Hyrnt 118 48 73
Kollott 41 26 27
Samtals: 177 84 117

2.2 Visar og greining tafsrada

Notast var vid radleggingar alpjédlegu samtaka dyraerfdafraedinga (ISAG) vardandi val &
erfdamorkum til foreldragreininga i islensku saudfé. peim erfdamorkum sem beitt var i pessu
verkefni eru svokalladar tafsradir (e. microsattellite). Pau hafa pann kost ad vera mjog breytileg. pad
bydir ad hvert erfdamark getur haft téluverdan fjdlda utgafa, sem nefnast samsaetur. Greining a
tafsrodum for pannig fram ad lifsynum er safnad af peim skepnum sem a ad greina, t.d. med
nasastroku. Erfaefni var einangrad ur lifsyninu, breytileg tafsradasvaedi eru mégnud upp med
kjarnsyrumognun (PCR) og pau greind med rafdraetti.

[ pessu verkefni voru 17 tafsrada erfdamérk préfud i 621 kind. Synum var safnad fra einstaka basjum
en einnig voru syni ur fyrri rannsdknaverkefnum notud. Erfdamorkin eru moégnud upp med PCR
hvarfi og 4 bakvid hvert erfdamark eru tveir sértaekir visar (e. primers). Upplysingar um visanna, sem
notadir voru i pessari rannsokn er ad finna i toflu 2 hér fyrir nedan.



Tafla 2. Yfirlit yfir visa sem notadir voru til ad magna upp erfdamadrk sem notud voru til
foreldragreininga i islensku saudfé. Hver tafsr6d er mégnud upp med tveimur visum, F og R.

Erféamark Visir F (Forward) Visir R (Reverse)

HsC! CTGCCAATGCAGAGACACAAGA GTTTCTTGTCTGTCTCCTGTCTTGTCATC
Inra23! GAGTAGAGCTACAAGATAAACTTC GTTTCTTTAACTACAGGGTGTTAGATGAACTC
OarAE129! AATCCAGTGTGTGAAAGACTAATCCAG GTAGATCAAGATATAGAATATTTTTCAACACC
OarCP49? CAGACACGGCTTAGCAACTAAACGC GTGGGGATGAATATTCCTTCATAAGG
OarFCB20* GGAAAACCCCCATATATACCTATAC GTTTCTTAAATGTGTTTAAGATTCCATACATGTG
MAF065?! AAAGGCCAGAGTATGCAATTAGGAG GTTTCTTCCACTCCTCCTGAGAATATAACATG
MCM042? CATCTTTCAAAAGAACTCCGAAAGTG GTTTCTTCTTGGAATCCTTCCTAACTTTCGG
OarFCB112 GCAAGCAGGTTCTTTACCACTAGCACC GTTTCTTGGCCTGAACTCACAAGTTGATATATCTATCAC
CSRD2471 GGACTTGCCAGAACTCTGCAAT GTTTCTTCACTGTGGTTTGTATTAGTCAGG
INRAOO5? TTCAGGCATACCCTACACCACATG GTTTCTTAAATATTAGCCAACTGAAAACTGGG
Inra63! ATTTGCACAAGCTAAATCTAACC AAACCACAGAAATGCTTGGAAG
ETH152-D5S2! TACTCGTAGGGCAGGCTGCCTG GTTTCTTGAGACCTCAGGGTTGGTGATCAG
INRAOOG? AGGAATATCTGTATCAACCGCAGTC GTTTCTTCTGAGCTGGGGTGGGAGCTATAAATA
INRA1721 CCAGGGCAGTAAAATGCATAACTG GTTTCTTGGCCTTGCTAGCCTCTGCAAAC
Maf2141 GGGTGATCTTAGGGAGGTTTTGGAGG AATGCAGGAGATCTGAGGCAGGGACG
MCM5271 GTCCATTGCCTCAAATCAATTC GTTTCTTAAACCACTTGACTACTCCCCAA
OarFCB304! CCCTAGGAGCTTTCAATAAAGAATCGG CGCTGCTGTCAACTGGGTCAGGG

1FAO (2011) Molecular genetic characterization of animal genetic resources. FAO Animal Production
and Health Guidelines. No. 9. Rome.
2Stasio LD (2005) Panels of markers for parentage verification tested at the 2001/02 ISAG
Comparison test. ISAG

Erfdamorkin voru mognud upp med hefdbundnum PCR hvarfi & rannséknastofu Matis. PCR-afurdir

voru keyrdar & ABI-3730 radgreini, sem stadsettur er & rannséknastofu Matis, til arfgerdagreininga.
Gognin voru pa greind i GeneMapper til ad dkvarda samsaetugerd einstaklinga. Eftir

arfgerdagreiningu voru gégnin hreinsud og nytt i tolfraedilegar greiningar.

2.3 Lysing & gdgnunum, fjoldi erfdamarka og fjoldi samseeta, fjoldi einstaklinga
Erfdagognin voru fyrst skodud i forritinu MICROCHECKER (Van Oosterhout et al. 2004) til pess ad
athuga, finna og leidrétta villur i tafsradagognum. Nidurstédur pessarar athugunar gaf til kynna fimm

erfdamork af sautjan voru med of hatt hlutfall af arfhreinum (e. homozygote) einstaklingum. Frekari

athugun a pessum erfdamorkum syndi ad staerd samsaeta (e. allele) var rétt metin, og ad hikst (e.

stuttering) var ekki vandamal og ekki var um ad reeda ad storar samsaetur keemu ekki fram. bad er

ekki éedlilegt i rektudum innaexludum stofni bufjar komi fram hatt hlutfall arfhreinna einstaklinga,

reyndar er merkilegt ad ekki voru fleiri erfdamaérk med of hatt hlutfall arfhreinna einstaklinga.

Samkvaemt pessu voru erfdagognin metin gdéd og gild.



2.4 Foreldragreiningar med Cervus

Vid foreldragreininguna var notast vid forritid Cervus® (©Tristan Marshall 1998-2012). | Cervus er
haegt ad greina erfdagodgn og gert er rad fyrir ad erfdamork séu i tengslajafnvaegi (e .linkage
equilibrium). Nidurstodur fyrir tengslajafnvaegi sem var reiknad i forritinu GENEPOP (Rousset 2008)
fyrir 6ll por af erfdamorkum leiddi i 1jés marktaekt tengsladjafnvaegi i 32 préfum af 136 eda i 23,5%
tilfella eftir leidréttingu 4 P-gild (Benjamin and Yekutieli 2001) vegna fjolda préfa. Ljés er af pessu ad
tengsladjafnvaegid er ekki adeins vegna eins par af erfdamérkum og yfir h6fud eru tengslin fremur
lag (Mynd 1). bad er ljést ad i rektudum stofni mun alltaf myndast tengsladjafnvaegi vegna vals, en
bar sem pad er lagt teljum vid ekkert til fyrirstodu ad nota erfdagdgnin i Cervus og teljum ad petta
hafi litil sem engin ahrif & foreldragreininguna.

Foreldragreining i Cervus byggist a8 premur greiningum:

1. Samsaetutidnigreining (e. Allele frequency analysis) par sem foreldragreining byggist a likum er
naudsynlegt ad reikna Ut tidni samsaeta fyrir hvert erfdamark en pessi greining reiknar einnig fleiri
paetti fyrir hver erféamark. Hér er helst ad nefna vaentanlega og reiknada arfblendni, fjdlbreytileiki
upplysinga (e. PIC, polymorphic information content), medaltals Gtilokunar likur og Hardy Weinberg
prof.

2. Hermun a foreldragreiningu par sem megin tilgangurinn er ad meta hversu sterk erfdamérkin eru
fyrir greiningu ad gefinni raunverulegri samsaetu tidni og til ad meta markgildi fyrir log-likelihood
utreikninga svo 6ryggi i foreldragreiningu geti verid metin tolfraedilega.

3. Foreldragreining, par sem borin eru saman erfdafraedilega margir veentanlegir foreldrar vid
afkveemi. Fyrir hvert afkvaemi eru peir foreldrar fundnir sem hafa mestar likur 8 ad vera foreldrar
afkvaemis midad vid fyrir fram metid tolfraedilegt 6ryggi greiningar annars eru engir foreldrar
fundnir.

1 http://www.fieldgenetics.com/pages/aboutCervus Overview.jsp




3. Nidurstodur

3.1 Samsaetutidnigreining og erfdafjolbreytileiki

Samsaetugreiningin synir ad flest erfdamaorkin eru med haa arfblendni i hyrndu og kollottu fé, nema
Maf214 og CSRD247 somu erfdamork eru einnig laegst i PIC (Tafla 3). Pegar kemur ad PIC gildi er best
ad pad sé sem haest en oftast er midad vid ad PIC gildi purfi ad vera harra en 0,5. Hins vegar pegar
profad var ad taka erfdamarkid Maf214 Gr gognunum vegna lags PIC gildis, hafdi pad neikvaed ahrif &
nidurstodur foreldragreininga . Pad er vaentanlega vegna pess ad pa hefur erfdamoérkum faekkad sem
notud eru vid foreldragreininguna. bvi eru 6ll erfdamérkin notud til frekari greiningar 4 gognunum.

Tafla 3. Samantekt fyrir samsaetutidnigreiningu fyrir islenskt hyrnt og kollétt fé hvert erfdamark
(Locus). Birt eru k: fjoldi samsaeta a locus, N: fjoldi einstaklinga greindur, HObs: reiknud arfblendni,
HEbs: eetlad arfgengi, PIC: fjolbreytileiki upplysinga, NE-1P: medal ekki atilokunar likur (non exclution
probability) fyrir einn mogulegan foreldra, NE-2P: medal ekki Utilokunar likur fyrir eitt foreldri pegar
arfgerd pekkts foreldra af gagnstaedu kyni er pekkt, NE-PP: medal ekki utilokunar likur fyrir mégulegt
foreldra par, NE-I: medal ekki utilokunar likur fyrir ad finna tvo éskylda einstaklinga, NE-SI: medal
ekki utilokunar likur fyrir tvo systkin, HW: nidurstodur Hardy Weinberg profs (NS ekki marktaekt, *
marktaekt, ND ekki framkvaemt, F(Null): daetlud tidni null samsaeta. Fyrir nedan téfluna er medaltol
yfir 6ll erfdamork.

Locus k N HObs HExp PIC NE-1P NE-2P NE-PP NE-I NE-SI HW F(Null)
CSRD247 7 378 0.418 0.431 0.385 0.904 0.777 0.640 0.370 0.627 NS 0.0187
ETH152-D5S2 7 353 0.609 0.664 0.595 0.768 0.615 0.453 0.181 0.464 NS 0.0401
HSC 11 373 0.732 0.746 0.728 0.614 0.425 0.211 0.082 0.398 NS 0.0067
INRAOOS 13 374 0.834 0.877 0.863 0.403 0.251 0.096 0.028 0.319 NS 0.0232
INRAOOG 5 379 0.573 0.592 0.520 0.813 0.675 0.515 0.238 0.514 NS 0.0157
INRA172 12 373 0.748 0.765 0.727 0.627 0.451 0.265 0.093 0.391 NS 0.0104
Inra23 10 368 0.712 0.761 0.731 0.617 0.436 0.239 0.086 0.392 NS 0.0351
Inra63 7 376 0.537 0.619 0.552 0.791 0.643 0.474 0.212 0.494 NS 0.0685
MAFO065 6 377 0.748 0.784 0.753 0.597 0.416 0.230 0.077 0.378 NS 0.0218
MCMO042 6 383 0.668 0.698 0.651 0.719 0.544 0.361 0.138 0.436 NS 0.0196
MCM527 7 379 0.583 0.612 0.546 0.796 0.648 0.480 0.216 0.498 NS 0.0193
Maf214 2 379 0.111 0.114 0.108 0.994 0.946 0.901 0.791 0.891 ND 0.0142
OarAE129 4 378 0.566 0.594 0.530 0.816 0.668 0.507 0.228 0.510 NS 0.0273
OarCP49 13 377 0.684 0.745 0.712 0.636 0.457 0.259 0.098 0.402 * 0.0444
OarFCB11 7 379 0.728 0.732 0.695 0.668 0.487 0.295 0.108 0.411 NS -0.0006

OarFCB20 12 378 0.854 0.856 0.839 0.452 0.290 0.124 0.037 0.332 NS 0.0010
OarFCB304 8 377 0.557 0.564 0.526 0.821 0.654 0.468 0.228 0.525 NS 0.0093

Number of individuals: 383

Number of loci: 17

Mean number of alleles per locus: 8.059

Mean proportion of loci typed: 0.9800
Mean expected heterozygosity: 0.6561
Mean polymorphic information content (PIC): 0.6153
Combined non-exclusion probability (first parent): 0.00186765
Combined non-exclusion probability (second parent): 0.00001700
Combined non-exclusion probability (parent pair): 7.363E-0009
Combined non-exclusion probability (identity): 2.364E-0015

Combined non-exclusion probability (sib identity): 0.00000155
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Mynd 1. Tengslajafnvaegi fyrir 61l por af erfdamorkum i hyrndu og kolléttu fé.

Tafla 4 synir nidurstdédur a samsaetgreiningu i forystufé. Samanburdur & nidurstédum i t6flu 3 og 4
synir ad islenska forystuféd er erfdafraedilega dlikt kolléttu og hyrndu fé. pad kemur ekki @ évart, par
sem pessum stofnum hefur lengid verid haldid adskildu i raektun. Enn fremur er forystuféd mjog litill
stofn, datlad er um stofninn samanstandi af u.p.b. 1.400 einstaklingum. bratt fyrir mjog litla
stofnstaerd er ponokkur erfdafjolbreytileiki fyrir hendi i forystufénu. AG medaltali eru faerri samsaetur
i hverju erfdamarki, 5,3 i forystufé en 8,1 i hyrnda og kollétta fénu. Tvo erfdamork eru dlika fidlbreytt
i forystufé annars vegar og kolldtta og hyrnda fénu hins vegar en pau eru OarAE129 og Maf214. b6
benda okkar utreikningar til ad naegur erfdafjolbreytileiki sé fyrir hendi i forystufénu til pess ad
foreldragreiningar muni virka i islenska forystufénu.



Tafla 4. Samantekt samsaetutidnigreiningar i islensku forystufé fyrir hvert erfdamark (Locus). Birt eru
k: fjoldi samsaeta 4 locus, N: fjoldi einstaklinga greindur, HObs: reiknud arfblendni, HEbs: aetlad
arfgengi, PIC: fjolbreytileiki upplysinga, NE-1P: medal ekki utilokunar likur (non exclution probability)
fyrir einn mogulegan foreldra, NE-2P: medal ekki Utilokunar likur fyrir eitt foreldri pegar arfgerd
bekkts foreldra af gagnstaedu kyni er pekkt, NE-PP: medal ekki utilokunar likur fyrir mégulegt
foreldra par, NE-I: medal ekki utilokunar likur fyrir ad finna tvo éskylda einstaklinga, NE-SI: medal
ekki utilokunar likur fyrir tvo systkin, HW: nidurstodur Hardy Weinberg préfs (NS ekki marktaekt, *
marktaekt, ND ekki framkvaemt, F(Null): daetlud tidni null samsaeta. Fyrir nedan téfluna er medaltol
yfir 6ll erfdamork.

Locus k N HObs HExp PIC NE-1P NE-2P NE-PP NE-I NE-SI HW F(Null)

CSRD247 4 136 0.574 0.593 0.504 0.824 0.700 0.559 0.254 0.518 NS 0.0203
ETH152-D5S2 3 113 0.398 0.478 0.420 0.887 0.757 0.620 0.331 0.595 NS 0.0917
HSC 6 129 0.512 0.504 0.471 0.861 0.699 0.521 0.279 0.569 NS -0.0052
INRAOOS 12 122 0.410 0.802 0.774 0.557 0.381 0.193 0.065 0.367 *** 0.3245

INRAOO6 3 136 0.419 0.444 0.348 0.902 0.824 0.731 0.405 0.630 NS 0.0265
INRA172 7 135 0.807 0.749 0.711 0.646 0.467 0.276 0.100 0.402 NS -0.0498
Inra23 7 98 0.786 0.738 0.696 0.667 0.487 0.298 0.109 0.410 NS -0.0301
Inra63 4 136 0.463 0.447 0.402 0.899 0.765 0.622 0.351 0.615 NS -0.0101
MAF065 5 136 0.676 0.676 0.625 0.742 0.571 0.390 0.155 0.452 NS 0.0063
MCMO042 4 136 0.368 0.386 0.342 0.925 0.809 0.687 0.421 0.663 NS 0.0340
MCM527 5 134 0.440 0.650 0.592 0.772 0.608 0.435 0.180 0.471 *** 0.1909
Maf214 2 136 0.007 0.007 0.007 1.000 0.996 0.993 0.985 0.993 ND -0.0001
OarAE129 4 123 0.154 0.161 0.155 0.987 0.917 0.845 0.710 0.847 ND 0.0078
OarCP49 7 132 0.273 0.366 0.326 0.932 0.819 0.700 0.442 0.678 *** 0.1762
OarFCB11 4 136 0.544 0.538 0.483 0.853 0.705 0.549 0.268 0.549 NS -0.0069
OarFCB20 8 126 0.786 0.779 0.739 0.620 0.442 0.261 0.087 0.384 NS -0.0069
OarFCB304 5 106 0.528 0.504 0.466 0.864 0.706 0.535 0.284 0.570 NS -0.0426
Number of individuals: 136

Number of loci: 17

Mean number of alleles per locus: 5.294

Mean proportion of loci typed: 0.9386

Mean expected heterozygosity: 0.5190

Mean polymorphic information content (PIC): 0.4743

Combined non-exclusion probability (first parent): 0.02729429

Combined non-exclusion probability (second parent): 0.00093673
Combined non-exclusion probability (parent pair): 0.00000682
Combined non-exclusion probability (identity): 5.688E-0011
Combined non-exclusion probability (sib identity): 0.00003975



3.2 Hermun foreldagreiningar

Eins og adur hefur verid nefnt er hermun foreldragreiningar gerd til pess ad dzetla hversu sterk
foreldragreiningin er midad vid notud erfdamork og samsaetutidni peirra. Vid pessa Utreikninga er
notast vid tvo stig af 6ryggismorkum, strong éryggismork 95% og léttari oryggismork 85%, oftast er
gengid ut fra strongum 6ryggismorkum til ad auka areidanleika nidurstadna. Nidurstodur pessarar
greiningar gefa til kynna ad pad sett erfdamarka sem hér eru notud muni nytast vel til nakvaemrar
greiningar 4 foreldrum einstaklinga (Tafla 2 og 3). Tidni fyrir ad réttir foreldrar afkveemis eru fundnir
er 99% baedi fyrir maedur og fedur en 100% fyrir foreldra par. Nanari nidurstodur pessarar greiningar
ma sja i Toflu 5.

Tafla 5. Yfirlit fyrir hermun foreldragreiningar i hyrndu og kollottu fé. Syndur er fj6ldi rétt valinna
foreldra fyrir 10.000 afkvaemi. Fyrst fyrir eingdngu maedur, pa fyrir eingdngu fedur og ad lokum fyrir
foreldra par.

Mother alone:

Level Confidence (%) Critical Delta Assignments Assignment Rate
Strict 95.00 0.00 9930 99%
Relaxed 80.00 0.00 9930 99%
Unassigned 70 1%
Total 10000 100%
Father alone:

Level Confidence (%) Critical Delta Assignments Assignment Rate
Strict 95.00 0.00 9931 99%
Relaxed 80.00 0.00 9931 99%
Unassigned 69 1%
Total 10000 100%
Parent pair (sexes known):

Level Confidence (%) Critical Delta Assignments Assignment Rate
Strict 95.00 0.00 9987 100%
Relaxed 80.00 0.00 9987 100%
Unassigned 13 0%
Total 10000 100%




Tafla 6. Hermun foreldragreiningar i meiri upplausn. Syndur er fjoldi rétt valinna foreldra fyrir 10.000
afkveemi i hyrndu og kolléttu fé. Fyrst fyrir eingdngu maedur, pa fyrir eingdngu fedur og ad lokum
fyrir foreldra par.

Mother alone:

Identity of most likely candidate Confidence level

Strict Relaxed Most likely
True mother 9927 (100%) 9927 (100%) 9927 (100%)
Non-mother (true mother sampled) 3 ( 0%) 3 ( 0%) 3 ( 0%)
Non-mother (true mother unsampled) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Total assignments 9930 9930 9930
No assignment made 70 70 70
Total tests 10000 10000 10000
Father alone:
Identity of most likely candidate Confidence level

Strict Relaxed Most likely
True father 9928 (100%) 9928 (100%) 9928 (100%)
Non-father (true father sampled) 3 ( 0%) 3 ( 0%) 3 ( 0%)
Non-father (true father unsampled) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Total assignments 9931 9931 9931
No assignment made 69 69 69
Total tests 10000 10000 10000
Parent pair (sexes known):
Identity of most likely candidate Confidence level

Strict Relaxed Most likely
True parent pair 9984 (100%) 9984 (100%) 9984 (100%)
Non-parent pair (true parent pair sampled) 3 ( 0%) 3 ( 0%) 3 ( 0%)
Non-parent pair (true mother unsampled) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Non-parent pair (true father unsampled) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Non-parent pair (neither true parent sampled) 0 ( 0%) 0 ( 0%) 0 ( 0%)
Total assignments 9987 9987 9987
No assignment made 13 13 13
Total tests 10000 10000 10000

3.3 Foreldragreining

pad er ljést af hermun foreldragreiningar ad pad sett af erfdamdrkum sem vié notum i pessa
greiningu er sterkt og er mjog likleg til ad finna rétta foreldra afkveema med mikilli vissu. Gengid er ut
fra pvi ad pad purfi minnst 14 erfdamork til pess ad foreldragreining sé gerd. ba var i pessari
greiningu gert rad fyrir pvi ad hlutfall erfdamarka sem voru greind séu 0,98, ad villutidni i
erfdagreiningu sé 0,01 og ad villutidni i likindareikningum (e. error rate of likelihood calculations) sé
0,01. Nidurstédur foreldragreiningar fyrir hvert afkvaemi er i t6flu V1.1.



4. Umraedur

Nidurstodur i pessu verkefni syna ad eettfeerslur langflestra einstkalingar sem voru skodadir voru
réttar. Ekki er pvi asteeda til ad aetla annad en aettfaerslur i Fjarvis séu yfirleitt rétt skradar po litid sé
haegt ad fullyrda um eettskraningar almennt Gt fra pessu verkefni par sem hér voru notud syni fra
voldum blium. AJ hafa kost a pvi ad framkvaema foreldragreiningar gefur moguleika a pvi ad treysta
aetternisgdgnin enn frekar t.d. med pvi ad stadfesta aetterni hrdta sem valdir eru 4 saeedingastédvar.
pa kemur stundum upp su stada hja baendum ad évissa er um zetterni gripa og pa er mikill akkur i pvi
ad geta nytt foreldragreiningar i slikum tilfellum. pa er mjog mikilvaegt pegar barist er vié erfdagalla
eda arfgenga sjukdoma ad haegt sé ad stadfesta aetterni.

Vikjandi erfdagallar eru sérstaklega erfidir vidureignar i reektun og kynbdtum. beir geta leynst vida og
verda ekki synilegir nema i einstaklingum sem eru arfhreinir um baedi eintok af gallada geninu. Eina
raunhaefa leidin til ad losna vid gollud vikjandi gen ur islenska fjarstofninum er ad finna
erfdabreytileikann sem veldur gallanum og prda greiningarprof til ad haegt sé ad leita af honum
medal sadingahruta og i hjordum einstakra fjarraektenda.

islenski fjarstofninn hefur verid ad mestu erfdafraedilega einangradur fra landnami. Enn fremur hefur
hann gengid i gengum margvislegar hremmingar i gegnum aldirnar, svo sem fjarfelli vegna eldgosa
og stoérfellda nidurskurdi vegna smitsjukdéma. bessar hremmingar hafa mikilahrif 4 erféafraedilega
stofnsteaerd islenska fjarstofnsins. Nidursveiflur i stofnstaerd bufjarstofna valda svokollud
erfdafraedilegum fléskuhalsum, sem minnka erfdabreytileika innan stofna. bvi var ekki vist, pegar
farid var af stad med petta verkefni, hversu vel alpjodleg erfdamoérk myndu virka i islenska
fijarstofninum. bad er pvi mikid anaegjuefni hversu vel pau 17 erfdamoérk sem profud voru i pessu
verkefni virkudu i foreldragreiningum a islensku saudfé. Neegur erfdabreytileiki fannst til ad geta
stadfest faderni og maderni lang flestra lamba sem greind voru i pessu verkefni.

islenski fjarstofninn er einstok erfdaaudlind sem mikilvaegt er ad vardveita og nyta til innlendrar
matveelaframleidslu og verdmeaetasképunar. Verkefni 4 bord vid petta, sem auka pekkingu &
erfdafraedi og skapa ny erfdafraedileg tél sem nytast vid kynbaetur og studla ad auknum
erfdaframférum innan stofnsins, eru gridarlega pydingamikil fyrir islenska fjarraektendur. Hnignun a
erfdafjolbreytileiki i landbunadi er mikid ahyggjuefni. Stor hluti yrkja nytjaplanta og litilla
bufjarstofna sem nytt voru i raektun fyrir einungis 100 arum sidan eru na horfin. Erféabreytileiki er
naudsynlegur fyrir framhaldandi erfdaframfarir i kynbétum. bessi proun vard til pess ad vardveisla
erfdaaudlinda i landbunadi er lykilpattur i Heimsmarkmidi Sameinudupjédanna nr. 2, Utrymingu
hungurs. Undirmarkmid 2.5 kvedur skyrt 8 um ad vardveita skuli allar paer erfdaaudlindir sem nyttar
eru til matvaelaframleidslu i heiminum i dag. bPetta afmarkada verkefni stydur med skyrum haetti vid
petta markmid. Vardveisla islenskra erfdaaudlinda i landbunadi er pvi i raun ekki lengur einkamal
islendinga, heldur erum vid i raun skuldbundin ad vardveita paer um 6komna tid fyrir framtidar
kynslédir.
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6. bPakkarord

Skyrsluhofundar vilja koma & framfaeri pokkum til eftirfarandi adila sem l6gdu verkefninu lid &
marvislegan mata. Héfundar vilja pakka Agustu Kolbrunu Sigfisdéttur og Steinunni Magnusdoéttur,
starfsménnum Matis, fyrir sitt vinnuframlag i verkefninu. Agusta s4 um einangrun erfdaefnis i
verkefninu og Steinunn framkveemdi erfdagreiningar og lestur arfgerda. Enn fremur er Daniel Hansen
a Svalbardi i bistilfirdi pakkad fyrir afnot af erfdasynum ur forystufé. Baendum & eftirfarandi bium er
bakkad fyrir ad leggja rannsékninni til syni ur lifandi gripum: Argerdi, Skagafirdi; Asgardur, Délum;
Hestur, Borgarfirdi; Heydalsa 1, Steingrimsfirdi; S6lheimagerdi, Skagafirdi; Sydra-Skordugil,
Skagafirdi; Porgautsstadir, Borgarfirdi.



7. Vidauki 1 — Ytarlegar nidurstddur foreldragreiningar.

Tafla V1.1. Nidurstddur foreldragreiningar. | toflunni er hvert afkvaemi préfad fyrir tvaer veentanlegar maedur og tvo veentanlega fedur med mest likur 4 ad

vera foreldrar og svo ad sidustu er fundid prieyki (afkvaemi, médir, fadir, trio) med mestar likur. [ téflunni kemur fram einkenni afkvaemis (offspring ID), fjoldi
erfdamarka greind fyrir afkveemi, vaentanleg médir, fjoldi erfdamarka greind fyrir vaentanlega modur, fjoldi erfdamarka borin saman fyrir afkvaemi og
veentanlega médur, fjoldi erfdamarka med misraemi milli pars (afkvaemis og vaentanlegrar modur), LOD stig fyrir par, delta fyrir par, 6ryggi i greiningu pars
(stjarna synir modur med haestu likur), pa koma sému utreikningar a likum fyrir afkveemi og fedur og loks fyrir prieykid.

Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20001 16 20033 17 16 0 6.66E+00 3.46E+00 * 8014 17 16 0 1.01E+01 1.01E+01 * 16 0 2.17E+01 1.66E+01 *
20001 16 20162 17 16 2 -3.83E+00 0.00E+00 8014 17 16 0 1.01E+01 1.01E+01 * 16 3 5.07E+00 0.00E+00
20002 17 20023 17 17 0 7.25E+00 7.25E+00 * 649 17 17 2 5.05E-01 5.05E-01 * 17 3 6.45E+00 4.67E+00 *
20002 17 20034 17 17 2 -2.32E-01 0.00E+00 649 17 17 2 5.05E-01 5.05E-01 * 17 4 1.79E+00 0.00E+00
20003 17 20022 17 17 1 1.00E+00 0.00E+00 6532 17 17 0 1.53E+01 1.44E+01 * 17 4 7.11E+00 0.00E+00
20003 17 20035 17 17 0 9.85E+00 8.84E+00 * 6532 17 17 0 1.53E+01 1.44E+01 * 17 0 2.94E+01 2.23E+01 *
20004 17 20030 17 17 0 1.22E+01 9.97E+00 * 5022 17 17 0 9.08E+00 6.09E+00 * 17 0 2.60E+01 1.93E+01 *
20004 17 20072 17 17 1 1.77E+00 0.00E+00 5022 17 17 0 9.08E+00 6.09E+00 * 17 3 6.69E+00 0.00E+00
20005 17 20018 17 17 0 1.24E+01 9.65E+00 * 20328 17 17 1 1.67E+00 0.00E+00 17 3 8.88E+00 0.00E+00
20005 17 20018 17 17 0 1.24E+01 9.65E+00 * 268 17 17 1 2.45E+00 7.78E-01 * 17 2 1.50E+01 6.17E+00 *
20006 17 20032 17 17 0 6.42E+00 3.24E-01 * 5022 17 17 0 8.23E+00 3.62E+00 * 17 0 1.66E+01 0.00E+00
20006 17 20038 17 17 0 6.09E+00 0.00E+00 5022 17 17 0 8.23E+00 3.62E+00 * 17 0 1.87E+01 2.03E+00 *
20007 17 20027 17 17 3 -9.04E+00 0.00E+00 7014 17 17 0 1.19E+01 1.19E+01 * 17 3 4.13E+00 0.00E+00
20007 17 20162 17 17 1 -1.34E+00 0.00E+00 7014 17 17 0 1.19E+01 1.19E+01 * 17 1 1.35E+01 9.40E+00 *
20008 16 20028 17 16 0 1.04E+01 9.72E+00 * 116- 17 16 2 -2.21E+00 0.00E+00 16 3 8.95E+00 0.00E+00

13686
20008 16 20028 17 16 0 1.04E+01 9.72E+00 * 6217 17 16 0 5.74E+00 5.74E+00 * 16 0 2.09E+01 1.19E+01 *




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20009 17 20022 17 17 0 5.70E+00 1.77E+00 * 8006 16 16 0 9.50E+00 8.69E+00 * 17 0 1.83E+01 7.65E+00 *
20009 17 20032 17 17 0 3.93E+00 0.00E+00 8006 16 16 0 9.50E+00 8.69E+00 * 17 1 1.06E+01 0.00E+00
20010 17 20039 17 17 0 1.17E+01 8.47E+00 * 20354 15 15 3 -8.43E+00 0.00E+00 17 3 5.48E+00 0.00E+00
20010 17 20039 17 17 0 1.17E+01 8.47E+00 * 7014 17 17 0 9.18E+00 9.18E+00 * 17 0 2.71E+01 2.16E+01 *
20011 17 20037 17 17 0 1.04E+01 6.62E+00 * 5347 17 17 1 2.41E+00 0.00E+00 17 1 1.24E+01 0.00E+00
20011 17 20037 17 17 0 1.04E+01 6.62E+00 * 6618 17 17 0 3.72E+00 0.00E+00 17 0 1.77E+01 5.38E+00 *
20012 17 20027 17 17 0 6.00E+00 4.80E+00 * 6217 17 17 0 8.41E+00 2.78E+00 * 17 0 1.77E+01 9.97E+00 *
20012 17 20027 17 17 0 6.00E+00 4.80E+00 * 6279 17 17 1 2.01E+00 0.00E+00 17 2 7.72E+00 0.00E+00
20013 17 20032 17 17 0 4.86E+00 4.86E+00 * 20279 17 17 3 -8.06E+00 0.00E+00 17 5 -7.33E+00 0.00E+00
20013 17 20304 17 17 2 -1.15E+00 0.00E+00 6565 15 15 2 -2.73E+00 0.00E+00 17 5 -3.82E+00 0.00E+00
20014 17 20029 17 17 0 9.50E+00 9.50E+00 * 8014 17 17 0 1.04E+01 1.01E+01 * 17 0 2.51E+01 2.47E+01 *
20014 17 20112 17 17 2 -3.06E+00 0.00E+00 8014 17 17 0 1.04E+01 1.01E+01 * 17 4 4.13E-01 0.00E+00
20015 17 20019 15 15 0 8.37E+00 3.16E+00 * 268 17 17 2 -4.38E+00 0.00E+00 17 3 4.57E+00 0.00E+00
20015 17 20019 15 15 0 8.37E+00 3.16E+00 * 5328 17 17 2 -3.97E+00 0.00E+00 17 3 5.14E+00 5.75E-01 *
20016 17 20036 16 16 0 4.41E+00 0.00E+00 5022 17 17 0 1.46E+01 6.01E+00 * 17 1 1.94E+01 0.00E+00
20016 17 20038 17 17 0 6.10E+00 1.70E+00 * 5022 17 17 0 1.46E+01 6.01E+00 * 17 0 2.59E+01 6.47E+00 *
20017 17 20027 17 17 0 7.87E+00 5.97E+00 * 6217 17 17 0 8.11E+00 8.11E+00 * 17 0 1.82E+01 8.14E+00 *
20017 17 20322 17 17 2 -5.61E-01 0.00E+00 6217 17 17 0 8.11E+00 8.11E+00 * 17 2 1.01E+01 0.00E+00
20024 17 20020 16 16 0 8.30E+00 8.30E+00 * jul.81 17 17 0 8.34E+00 8.34E+00 * 17 0 2.20E+01 1.27E+01 *
20024 17 20018 17 17 2 -4.31E-01 0.00E+00 jul.81 17 17 0 8.34E+00 8.34E+00 * 17 3 9.31E+00 0.00E+00
20025 17 20023 17 17 2 -3.47E+00 0.00E+00 6279 17 17 0 1.08E+01 1.08E+01 * 17 4 2.17E+00 0.00E+00
20025 17 20034 17 17 0 1.06E+01 1.06E+01 * 6279 17 17 0 1.08E+01 1.08E+01 * 17 0 2.72E+01 2.50E+01 *
20026 17 20021 17 17 2 -3.89E+00 0.00E+00 6611 17 17 0 1.07E+01 7.60E+00 * 17 3 6.21E+00 0.00E+00
20026 17 20059 17 17 2 -2.28E+00 0.00E+00 6611 17 17 0 1.07E+01 7.60E+00 * 17 2 1.11E+01 4.92E+00 *
20031 17 20094 17 17 3 -7.17E+00 0.00E+00 20328 17 17 1 1.62E+00 1.62E+00 * 17 4 -3.16E+00 0.00E+00
20031 17 20036 16 16 0 5.43E+00 5.43E+00 * 646 17 17 2 -1.31E+00 0.00E+00 17 5 -4.13E+00 0.00E+00
20040 17 20021 17 17 0 7.63E+00 1.46E+00 * 545 17 17 0 7.11E+00 2.41E+00 * 17 0 2.18E+01 4.58E+00 *
20040 17 20021 17 17 0 7.63E+00 1.46E+00 * 9022 17 17 1 4.70E+00 0.00E+00 17 1 1.72E+01 0.00E+00




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20051 17 20087 17 17 0 7.13E+00 4.88E+00 * 6209 17 17 0 1.44E+01 1.24E+01 * 17 0 2.73E+01 9.31E+00 *
20051 17 20162 17 17 0 2.24E+00 0.00E+00 6209 17 17 0 1.44E+01 1.24E+01 * 17 1 1.80E+01 0.00E+00
20052 17 20053 17 17 0 1.26E+01 1.11E+01 * 20290 17 17 4 -2.45E+00 0.00E+00 17 4 9.48E+00 0.00E+00
20052 17 20053 17 17 0 1.26E+01 1.11E+01 * 8002 17 17 0 1.01E+01 1.01E+01 * 17 0 2.76E+01 1.81E+01 *
20054 17 20053 17 17 1 7.17E+00 0.00E+00 20353 14 14 0 8.60E+00 8.60E+00 * 17 5 1.36E+00 0.00E+00
20054 17 20055 15 15 0 7.17E+00 1.44E-03 * 20353 14 14 0 8.60E+00 8.60E+00 * 17 3 5.50E+00 4.14E+00 *
20056 17 20057 17 17 0 6.09E+00 4.70E+00 * 6567 17 17 0 8.00E+00 5.57E+00 * 17 0 1.79E+01 1.32E+01 *
20056 17 20104 17 17 2 -1.44E+00 0.00E+00 6567 17 17 0 8.00E+00 5.57E+00 * 17 3 4.74E+00 0.00E+00
20058 17 20059 17 17 0 6.76E+00 6.76E+00 * 5347 17 17 1 4.98E+00 4.98E+00 * 17 2 1.30E+01 1.18E+01 *
20058 17 20074 17 17 1 -1.11E-01 0.00E+00 5347 17 17 1 4.98E+00 4.98E+00 * 17 4 1.19E+00 0.00E+00
20060 17 20081 17 17 0 7.91E+00 5.03E+00 * 5341 16 16 1 -2.34E-02 0.00E+00 17 3 5.71E+00 4.18E+00 *
20060 17 20081 17 17 0 7.91E+00 5.03E+00 * 547 17 17 2 -2.84E+00 0.00E+00 17 4 1.53E+00 0.00E+00
20061 17 20082 17 17 0 1.25E+01 1.25E+01 * 7029 17 17 0 1.76E+01 1.76E+01 * 17 0 3.45E+01 2.59E+01 *
20061 17 20083 17 17 4 -7.90E+00 0.00E+00 7029 17 17 0 1.76E+01 1.76E+01 * 17 5 8.61E+00 0.00E+00
20062 17 20063 17 17 0 1.22E+01 1.22E+01 * 20353 14 14 2 1.56E+00 1.56E+00 * 17 2 1.64E+01 1.64E+01 *
20062 17 20063 17 17 0 1.22E+01 1.22E+01 * 6279 17 17 4 -1.14E+01 0.00E+00 17 5 -1.63E-01 0.00E+00
20064 15 20065 17 15 0 8.90E+00 7.46E+00 * 20070 17 15 0 6.91E+00 1.67E+00 * 15 2 9.27E+00 0.00E+00
20064 15 20065 17 15 0 8.90E+00 7.46E+00 * 6252 17 15 0 5.24E+00 0.00E+00 15 0 1.88E+01 9.53E+00 *
20066 17 20067 17 17 0 9.44E+00 9.44E+00 * 6567 17 17 0 1.15E+01 9.67E+00 * 17 0 2.48E+01 1.35E+01 *
20066 17 20086 17 17 2 -1.57E+00 0.00E+00 6567 17 17 0 1.15E+01 9.67E+00 * 17 2 1.13E+01 0.00E+00
20068 17 20082 17 17 0 1.29E+01 9.62E+00 * 7029 17 17 0 1.80E+01 1.80E+01 * 17 0 3.04E+01 8.73E+00 *
20068 17 20083 17 17 2 3.28E+00 0.00E+00 7029 17 17 0 1.80E+01 1.80E+01 * 17 2 2.17E+01 0.00E+00
20071 17 20072 17 17 0 5.56E+00 5.56E+00 * 20069 17 17 0 9.17E+00 9.17E+00 * 17 0 2.05E+01 9.65E+00 *
20071 17 20087 17 17 2 -8.73E-01 0.00E+00 20069 17 17 0 9.17E+00 9.17E+00 * 17 2 1.09E+01 0.00E+00
20073 17 20022 17 17 2 -2.84E+00 0.00E+00 20070 17 17 0 1.31E+01 1.31E+01 * 17 3 1.00E+01 0.00E+00
20073 17 20074 17 17 0 8.51E+00 8.51E+00 * 20070 17 17 0 1.31E+01 1.31E+01 * 17 0 2.61E+01 1.61E+01 *
20075 17 20086 17 17 0 1.13E+01 1.13E+01 * 20069 17 17 0 1.23E+01 1.17E+01 * 17 0 2.99E+01 2.67E+01 *
20075 17 20086 17 17 0 1.13E+01 1.13E+01 * 57-10920 16 16 4 -1.00E+01 0.00E+00 17 4 3.18E+00 0.00E+00




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20076 17 20021 17 17 2 -2.91E+00 0.00E+00 21-10905 16 16 0 1.04E+01 5.84E+00 * 17 2 8.64E+00 0.00E+00
20076 17 20077 17 17 0 5.10E+00 2.55E+00 * 21-10905 16 16 0 1.04E+01 5.84E+00 * 17 0 2.21E+01 1.35E+01 *
20078 17 20079 17 17 0 1.29E+01 1.24E+01 * 30-12914 17 17 2 -5.39E+00 0.00E+00 17 2 1.11E+01 1.16E+00 *
20078 17 20079 17 17 0 1.29E+01 1.24E+01 * 7808 17 17 2 -2.68E+00 0.00E+00 17 3 9.90E+00 0.00E+00
20080 17 20081 17 17 0 1.26E+01 1.10E+01 * 20326 15 15 1 1.53E+00 1.53E+00 * 17 2 1.15E+01 6.26E+00 *
20080 17 20081 17 17 0 1.26E+01 1.10E+01 * 31-16554 17 17 3 -5.85E+00 0.00E+00 17 4 5.22E+00 0.00E+00
20084 17 20019 15 15 0 5.96E+00 0.00E+00 5065 17 17 0 7.45E+00 0.00E+00 17 1 1.38E+01 0.00E+00
20084 17 20085 17 17 0 6.99E+00 0.00E+00 5065 17 17 0 7.45E+00 0.00E+00 17 0 1.87E+01 4.87E+00 *
20088 17 20089 17 17 0 8.98E+00 0.00E+00 31-16554 17 17 0 1.18E+01 0.00E+00 17 1 2.15E+01 0.00E+00
20088 17 20089 17 17 0 8.98E+00 0.00E+00 5061 17 17 0 1.56E+01 3.78E+00 * 17 0 2.91E+01 7.64E+00 *
20090 17 20091 16 16 0 1.20E+01 9.65E+00 * 15967 17 17 1 6.89E+00 6.89E+00 * 17 1 2.41E+01 2.00E+01 *
20090 17 20091 16 16 0 1.20E+01 9.65E+00 * 20328 17 17 1 -9.76E-02 0.00E+00 17 4 4.13E+00 0.00E+00
20092 17 20077 17 17 0 6.92E+00 6.92E+00 * 20332 17 17 3 -6.14E-01 0.00E+00 17 4 5.19E+00 0.00E+00
20092 17 20077 17 17 0 6.92E+00 6.92E+00 * 5022 17 17 0 1.34E+01 1.34E+01 * 17 0 2.58E+01 2.06E+01 *
20093 17 20027 17 17 1 -2.83E+00 0.00E+00 547 17 17 0 1.47E+01 1.33E+01 * 17 3 7.82E+00 0.00E+00
20093 17 20094 17 17 0 4.99E+00 4.99E+00 * 547 17 17 0 1.47E+01 1.33E+01 * 17 0 2.46E+01 1.68E+01 *
20095 17 20096 17 17 0 1.27E+01 7.04E+00 * 290 17 17 1 -2.92E+00 0.00E+00 17 2 1.18E+01 0.00E+00
20095 17 20096 17 17 0 1.27E+01 7.04E+00 * 6492 17 17 0 5.60E+00 5.35E+00 * 17 0 2.53E+01 1.35E+01 *
20097 17 20098 17 17 0 1.63E+01 1.21E+01 * 1-18340 17 17 1 -5.24E-01 0.00E+00 17 3 9.86E+00 0.00E+00
20097 17 20098 17 17 0 1.63E+01 1.21E+01 * 20334 17 17 2 -3.52E+00 0.00E+00 17 3 1.39E+01 4.08E+00 *
20099 17 20065 17 17 1 5.88E+00 1.57E+00 * 6539 17 17 0 1.07E+01 1.07E+01 * 17 1 2.09E+01 6.87E-01 *
20099 17 20100 17 17 1 4.31E+00 0.00E+00 6539 17 17 0 1.07E+01 1.07E+01 * 17 1 2.03E+01 0.00E+00
20114 17 20104 17 17 0 1.10E+01 9.73E+00 * 550 17 17 2 -3.30E+00 0.00E+00 17 4 4.82E+00 0.00E+00
20114 17 20104 17 17 0 1.10E+01 9.73E+00 * 9021 17 17 1 -1.58E+00 0.00E+00 17 3 6.04E+00 1.22E+00 *
20116 17 20021 17 17 3 -6.52E+00 0.00E+00 495 17 17 0 6.09E+00 4.75E+00 * 17 5 -5.65E+00 0.00E+00
20116 17 20029 17 17 3 -7.70E+00 0.00E+00 495 17 17 0 6.09E+00 4.75E+00 * 17 5 -2.13E+00 0.00E+00
20118 17 20101 17 17 0 1.02E+01 8.55E+00 * 20335 16 16 0 6.59E+00 9.89E-01 * 17 1 1.90E+01 0.00E+00
20118 17 20101 17 17 0 1.02E+01 8.55E+00 * 5065 17 17 0 5.60E+00 0.00E+00 17 0 2.20E+01 2.97E+00 *




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20119 17 20086 17 17 3 -1.09E+01 0.00E+00 15967 17 17 1 1.00E+01 1.00E+01 * 17 3 4.69E+00 0.00E+00
20119 17 20102 17 17 0 8.15E+00 8.15E+00 * 15967 17 17 1 1.00E+01 1.00E+01 * 17 1 2.05E+01 1.58E+01 *
20120 17 20104 17 17 0 7.65E+00 7.65E+00 * 15968 17 17 0 9.85E+00 9.85E+00 * 17 0 2.26E+01 1.83E+01 *
20120 17 20208 17 17 3 -8.84E+00 0.00E+00 15968 17 17 0 9.85E+00 9.85E+00 * 17 3 4.29E+00 0.00E+00
20122 17 20107 17 17 0 1.17E+01 5.96E+00 * 57-10920 16 16 1 3.23E+00 3.23E+00 * 17 1 1.97E+01 8.73E+00 *
20122 17 20107 17 17 0 1.17E+01 5.96E+00 * 6482 17 17 2 -4.66E-01 0.00E+00 17 3 1.10E+01 0.00E+00
20123 17 20106 17 17 0 1.26E+01 1.26E+01 * 20332 17 17 2 -2.80E+00 0.00E+00 17 2 1.45E+01 0.00E+00
20123 17 20106 17 17 0 1.26E+01 1.26E+01 * 5022 17 17 0 5.42E+00 5.42E+00 * 17 0 2.47E+01 1.02E+01 *
20124 17 20112 17 17 1 4.89E+00 4.89E+00 * 6539 17 17 0 6.88E+00 4.30E+00 * 17 1 1.80E+01 1.13E+01 *
20124 17 20112 17 17 1 4.89E+00 4.89E+00 * 6611 17 17 1 9.80E-01 0.00E+00 17 3 6.70E+00 0.00E+00
20125 17 20159 17 17 2 -1.07E+00 0.00E+00 20197 17 17 1 2.75E+00 1.10E+00 * 17 3 4.06E+00 2.36E+00 *
20125 17 20159 17 17 2 -1.07E+00 0.00E+00 5341 16 16 2 -3.32E+00 0.00E+00 17 3 1.70E+00 0.00E+00
20163 17 20028 17 17 2 -1.58E+00 0.00E+00 40-12915 16 16 0 1.06E+01 6.69E+00 * 17 4 3.39E+00 3.39E+00 *
20163 17 20156 17 17 0 6.06E+00 4.03E+00 * 6567 17 17 0 3.95E+00 0.00E+00 17 5 -1.97E+00 0.00E+00
20164 17 20162 17 17 0 9.43E-01 0.00E+00 649 17 17 0 5.08E+00 2.66E+00 * 17 2 6.56E+00 2.29E+00 *
20164 17 20308 17 17 0 4.70E+00 3.38E-01 * 649 17 17 0 5.08E+00 2.66E+00 * 17 3 4.27E+00 0.00E+00
20165 17 20022 17 17 2 -3.52E+00 0.00E+00 6565 15 15 0 1.02E+01 9.11E+00 * 17 2 1.03E+01 0.00E+00
20165 17 20154 17 17 0 1.04E+01 8.07E+00 * 6565 15 15 0 1.02E+01 9.11E+00 * 17 0 2.38E+01 1.35E+01 *
20166 17 20155 17 17 0 1.22E+01 1.22E+01 * 15967 17 17 1 3.50E+00 3.50E+00 * 17 1 1.98E+01 1.54E+01 *
20166 17 20155 17 17 0 1.22E+01 1.22E+01 * 20285 17 17 3 -7.45E+00 0.00E+00 17 4 4.43E+00 0.00E+00
20167 17 20019 15 15 1 1.35E+00 0.00E+00 6217 17 17 0 7.72E+00 2.02E+00 * 17 1 1.18E+01 0.00E+00
20167 17 20156 17 17 0 5.59E+00 3.00E+00 * 6217 17 17 0 7.72E+00 2.02E+00 * 17 0 1.62E+01 4.44E+00 *
20168 17 20033 17 17 2 -3.06E+00 0.00E+00 649 17 17 0 1.31E+01 1.31E+01 * 17 3 6.89E+00 0.00E+00
20168 17 20298 17 17 2 -4.89E+00 0.00E+00 649 17 17 0 1.31E+01 1.31E+01 * 17 3 7.53E+00 6.37E-01 *
20169 17 20157 17 17 0 2.14E+01 2.14E+01 * 15-18344 17 17 3 -6.32E+00 0.00E+00 17 4 1.33E+01 0.00E+00
20169 17 20157 17 17 0 2.14E+01 2.14E+01 * 57-10920 16 16 1 4.17E+00 4.17E+00 * 17 1 2.87E+01 1.53E+01 *
20170 17 20161 17 17 0 1.34E+01 9.92E+00 * 18489 16 16 2 -6.80E-01 0.00E+00 17 3 1.16E+01 0.00E+00
20170 17 20161 17 17 0 1.34E+01 9.92E+00 * 6492 17 17 0 1.16E+01 1.15E+01 * 17 0 2.83E+01 1.67E+01 *




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20171 17 20153 17 17 0 5.48E+00 9.51E-01 * 646 17 17 1 2.68E+00 1.27E+00 * 17 3 6.01E+00 2.41E+00 *
20171 17 20215 17 17 1 3.15E+00 0.00E+00 649 17 17 0 -1.55E-01 0.00E+00 17 2 3.60E+00 0.00E+00
20172 17 20020 16 16 2 -3.87E-01 0.00E+00 5022 17 17 0 1.05E+01 9.97E+00 * 17 2 1.17E+01 0.00E+00
20172 17 20160 17 17 0 8.54E+00 8.32E+00 * 5022 17 17 0 1.05E+01 9.97E+00 * 17 0 2.04E+01 8.63E+00 *
20173 17 20159 17 17 0 1.06E+01 7.59E+00 * 20198 17 17 2 -2.67E+00 0.00E+00 17 3 7.67E+00 0.00E+00
20173 17 20159 17 17 0 1.06E+01 7.59E+00 * 545 17 17 1 -5.05E-01 0.00E+00 17 2 1.22E+01 4.55E+00 *
20174 17 20158 17 17 0 4.28E+00 0.00E+00 5347 17 17 0 6.55E+00 6.19E+00 * 17 1 1.19E+01 4.76E+00 *
20174 17 20309 17 17 0 4.61E+00 3.36E-01 * 5347 17 17 0 6.55E+00 6.19E+00 * 17 2 7.12E+00 0.00E+00
20175 17 20162 17 17 0 7.76E+00 3.92E+00 * 5341 16 16 1 -1.34E+00 0.00E+00 17 2 5.44E+00 0.00E+00
20175 17 20162 17 17 0 7.76E+00 3.92E+00 * 57-10920 16 16 1 1.58E+00 1.58E+00 * 17 1 1.07E+01 5.24E+00 *
20239 17 20238 17 17 0 1.02E+01 1.02E+01 * 11-16342 17 17 0 1.87E+01 1.50E+01 * 17 0 3.22E+01 1.92E+01 *
20239 17 20238 17 17 0 1.02E+01 1.02E+01 * 20279 17 17 2 3.65E+00 0.00E+00 17 3 1.31E+01 0.00E+00
20278 17 20297 17 17 0 2.26E+01 2.26E+01 * 20288 17 17 1 1.00E+01 6.66E+00 * 17 1 3.46E+01 1.75E+01 *
20278 17 20297 17 17 0 2.26E+01 2.26E+01 * 6275 17 17 3 -2.05E+00 0.00E+00 17 4 1.71E+01 0.00E+00
20280 17 20299 17 17 2 3.43E+00 3.43E+00 * 20276 17 17 2 -5.31E-01 0.00E+00 17 2 1.18E+01 1.09E+01 *
20280 17 20299 17 17 2 3.43E+00 3.43E+00 * 8008 17 17 3 -7.68E+00 0.00E+00 17 4 9.17E-01 0.00E+00
20281 17 20295 14 14 2 3.23E-01 3.23E-01 * 20277 17 17 2 6.22E+00 6.22E+00 * 17 2 1.33E+01 9.06E+00 *
20281 17 20296 15 15 3 -5.79E+00 0.00E+00 20277 17 17 2 6.22E+00 6.22E+00 * 17 4 4.21E+00 0.00E+00
20282 17 20298 17 17 0 8.92E+00 8.92E+00 * 20290 17 17 0 1.43E+01 1.28E+01 * 17 0 2.61E+01 1.85E+01 *
20282 17 20298 17 17 0 8.92E+00 8.92E+00 * 550 17 17 1 1.50E+00 0.00E+00 17 3 7.60E+00 0.00E+00
20283 17 20055 15 15 3 -5.72E+00 0.00E+00 20288 17 17 0 1.23E+01 1.23E+01 * 17 3 9.06E+00 0.00E+00
20283 17 20296 15 15 2 -2.73E+00 0.00E+00 20288 17 17 0 1.23E+01 1.23E+01 * 17 2 1.13E+01 2.23E+00 *
20289 17 20291 17 17 0 1.58E+01 7.82E+00 * 20361 15 15 1 2.18E+00 2.18E+00 * 17 3 1.10E+01 0.00E+00
20289 17 20291 17 17 0 1.58E+01 7.82E+00 * 7011 17 17 3 -5.23E+00 0.00E+00 17 3 1.37E+01 2.72E+00 *
20302 16 20308 17 16 0 9.55E+00 9.55E+00 * 6217 17 16 0 7.72E+00 7.72E+00 * 16 0 2.03E+01 1.55E+01 *
20302 16 20308 17 16 0 9.55E+00 9.55E+00 * 6252 17 16 2 -1.67E+00 0.00E+00 16 3 4.72E+00 0.00E+00
20310 16 20304 17 16 0 9.44E+00 9.44E+00 * 11-16325 17 16 2 -4.11E+00 0.00E+00 16 4 1.72E+00 0.00E+00
20310 16 20304 17 16 0 9.44E+00 9.44E+00 * 6567 17 16 0 5.65E+00 5.65E+00 * 16 0 2.08E+01 1.91E+01 *
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20311 17 20325 17 17 0 7.66E+00 5.94E+00 * 1197 17 17 0 9.56E+00 2.67E+00 * 17 0 1.84E+01 6.29E+00 *
20311 17 20325 17 17 0 7.66E+00 5.94E+00 * 20327 17 17 0 6.89E+00 0.00E+00 17 1 1.22E+01 0.00E+00
20312 17 20032 17 17 1 1.40E+00 0.00E+00 268 17 17 0 1.01E+01 1.01E+01 * 17 3 6.50E+00 0.00E+00
20312 17 20303 17 17 0 1.06E+01 9.24E+00 * 268 17 17 0 1.01E+01 1.01E+01 * 17 0 2.33E+01 1.68E+01 *
20313 17 20306 17 17 0 1.16E+01 6.28E+00 * 1197 17 17 0 1.03E+01 4.49E+00 * 17 0 2.70E+01 4.11E+00 *
20313 17 20306 17 17 0 1.16E+01 6.28E+00 * 20337 17 17 0 5.82E+00 0.00E+00 17 0 2.29E+01 0.00E+00
20314 17 20319 17 17 0 1.32E+01 4.62E+00 * 5065 17 17 0 1.31E+01 9.86E+00 * 17 0 2.92E+01 1.39E+01 *
20314 17 20319 17 17 0 1.32E+01 4.62E+00 * 6532 17 17 2 1.08E+00 0.00E+00 17 2 1.53E+01 0.00E+00
20315 17 20305 17 17 0 1.07E+01 1.07E+01 * 268 17 17 0 7.34E+00 2.76E+00 * 17 0 2.32E+01 1.70E+01 *
20315 17 20305 17 17 0 1.07E+01 1.07E+01 * 6532 17 17 2 4.59E+00 0.00E+00 17 3 6.19E+00 0.00E+00
20316 17 20319 17 17 0 1.07E+01 8.48E+00 * 5065 17 17 0 9.90E+00 5.78E+00 * 17 0 2.20E+01 1.17E+01 *
20316 17 20319 17 17 0 1.07E+01 8.48E+00 * 8008 17 17 2 -2.03E+00 0.00E+00 17 2 1.03E+01 0.00E+00
20317 17 20110 17 17 2 -2.13E+00 0.00E+00 268 17 17 0 1.16E+01 8.05E+00 * 17 2 1.05E+01 0.00E+00
20317 17 20322 17 17 0 8.90E+00 8.90E+00 * 268 17 17 0 1.16E+01 8.05E+00 * 17 0 2.48E+01 1.43E+01 *
20318 17 20305 17 17 0 7.08E+00 7.08E+00 * 268 17 17 0 8.15E+00 8.15E+00 * 17 0 1.99E+01 1.75E+01 *
20318 17 20033 17 17 2 -1.14E+00 0.00E+00 6532 17 17 3 -1.65E+00 0.00E+00 17 3 2.37E+00 0.00E+00
20321 17 20032 17 17 2 -1.06E+00 0.00E+00 6252 17 17 1 5.99E-01 0.00E+00 17 4 -1.28E+00 0.00E+00
20321 17 20032 17 17 2 -1.06E+00 0.00E+00 9021 17 17 1 1.58E-01 0.00E+00 17 4 -1.79E+00 0.00E+00
20323 17 20309 17 17 0 1.23E+01 1.08E+01 * 5065 17 17 0 1.02E+01 1.53E+00 * 17 1 2.01E+01 0.00E+00
20323 17 20309 17 17 0 1.23E+01 1.08E+01 * 6532 17 17 0 8.62E+00 0.00E+00 17 0 2.36E+01 3.42E+00 *
20324 17 20126 17 17 1 3.45E+00 0.00E+00 268 17 17 0 7.57E+00 5.93E+00 * 17 3 6.89E+00 0.00E+00
20324 17 20301 17 17 0 1.18E+01 8.37E+00 * 268 17 17 0 7.57E+00 5.93E+00 * 17 0 2.32E+01 1.63E+01 *
17-479 17 20077 17 17 1 -9.15E-02 0.00E+00 562 17 17 0 9.29E+00 9.29E+00 * 17 2 9.54E+00 0.00E+00
17-479 17 20108 17 17 0 5.96E+00 2.82E+00 * 562 17 17 0 9.29E+00 9.29E+00 * 17 0 2.26E+01 1.30E+01 *
17-480 17 20109 17 17 0 1.25E+01 1.09E+01 * 20326 15 15 2 -3.02E+00 0.00E+00 17 2 1.05E+01 0.00E+00
17-480 17 20109 17 17 0 1.25E+01 1.09E+01 * 562 17 17 0 7.18E+00 5.30E+00 * 17 0 2.56E+01 1.50E+01 *
17-481 16 20085 17 16 1 2.23E+00 0.00E+00 5065 17 16 0 8.92E+00 6.25E+00 * 16 3 5.96E+00 0.00E+00
17-481 16 20105 17 16 0 6.91E+00 4.68E+00 * 5065 17 16 0 8.92E+00 6.25E+00 * 16 0 2.19E+01 1.60E+01 *
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17-483 17 20102 17 17 0 7.38E+00 7.38E+00 * 15967 17 17 1 9.91E+00 9.91E+00 * 17 1 1.96E+01 1.63E+01 *
17-483 17 20211 17 17 2 -3.71E+00 0.00E+00 15967 17 17 1 9.91E+00 9.91E+00 * 17 4 3.37E+00 0.00E+00
18486 17 20107 17 17 0 1.03E+01 9.65E+00 * 57-10920 16 16 0 6.93E+00 6.93E+00 * 17 0 2.24E+01 1.40E+01 *
18486 17 20107 17 17 0 1.03E+01 9.65E+00 * 6618 17 17 2 -2.73E-01 0.00E+00 17 3 8.41E+00 0.00E+00
18488 17 20106 17 17 1 3.92E+00 3.92E+00 * 5022 17 17 0 1.41E+01 1.41E+01 * 17 1 2.25E+01 1.99E+01 *
18488 17 20161 17 17 3 -7.37E+00 0.00E+00 5022 17 17 0 1.41E+01 1.41E+01 * 17 5 2.52E+00 0.00E+00
18492 17 20121 17 17 0 1.56E+01 9.55E+00 * 20192 17 17 1 1.83E-01 1.83E-01 * 17 3 1.20E+01 0.00E+00
18492 17 20121 17 17 0 1.56E+01 9.55E+00 * 20328 17 17 2 -5.45E+00 0.00E+00 17 2 1.48E+01 2.71E+00 *
19-402 17 20103 17 17 0 9.61E+00 4.13E+00 * 5341 16 16 2 -1.60E+00 0.00E+00 17 2 1.04E+01 0.00E+00
19-402 17 20103 17 17 0 9.61E+00 4.13E+00 * 8006 16 16 0 7.87E+00 6.23E+00 * 17 0 2.14E+01 1.10E+01 *
19-404 17 20111 17 17 0 1.16E+01 1.16E+01 * 6532 17 17 0 1.05E+01 1.05E+01 * 17 0 2.88E+01 2.63E+01 *
19-404 17 20208 17 17 2 -4.32E+00 0.00E+00 6532 17 17 0 1.05E+01 1.05E+01 * 17 4 2.48E+00 0.00E+00
19-406 17 20159 17 17 1 3.80E+00 1.78E+00 * 18489 16 16 0 3.61E+00 2.59E+00 * 17 2 7.00E+00 2.21E-01 *
19-406 17 20159 17 17 1 3.80E+00 1.78E+00 * 20192 17 17 1 1.02E+00 0.00E+00 17 2 6.78E+00 0.00E+00
19-407 17 20034 17 17 0 7.72E+00 0.00E+00 6492 17 17 1 1.73E+00 0.00E+00 17 1 1.42E+01 1.36E+00 *
19-407 17 20115 17 17 0 8.41E+00 6.88E-01 * 6492 17 17 1 1.73E+00 0.00E+00 17 1 1.29E+01 0.00E+00
20207 17 20203 17 17 0 1.01E+01 1.01E+01 * 61-10897 17 17 0 1.33E+01 1.24E+01 * 17 0 2.61E+01 1.85E+01 *
20207 17 20235 17 17 2 -1.38E+00 0.00E+00 61-10897 17 17 0 1.33E+01 1.24E+01 * 17 4 7.58E+00 0.00E+00
20218 17 20204 17 17 0 1.10E+01 1.10E+01 * 1-18340 17 17 1 2.47E+00 0.00E+00 17 3 8.35E+00 0.00E+00
20218 17 20204 17 17 0 1.10E+01 1.10E+01 * 5328 17 17 0 7.29E+00 2.43E+00 * 17 0 2.56E+01 1.73E+01 *
20219 17 20205 17 17 0 1.54E+01 1.37E+01 * 20355 17 17 4 -7.65E+00 0.00E+00 17 5 3.40E+00 0.00E+00
20219 17 20205 17 17 0 1.54E+01 1.37E+01 * 6273 17 17 1 2.89E+00 2.38E+00 * 17 1 2.38E+01 2.04E+01 *
20220 17 20216 17 17 0 1.80E+01 1.80E+01 * 20288 17 17 2 1.91E+00 0.00E+00 17 3 1.53E+01 0.00E+00
20220 17 20216 17 17 0 1.80E+01 1.80E+01 * 6275 17 17 0 1.29E+01 3.91E+00 * 17 0 3.22E+01 1.69E+01 *
20221 17 20211 17 17 0 9.37E+00 8.93E+00 * 340 17 17 0 4.87E+00 4.87E+00 * 17 0 1.97E+01 1.79E+01 *
20221 17 20211 17 17 0 9.37E+00 8.93E+00 * 7011 17 17 3 -8.06E+00 0.00E+00 17 3 1.80E+00 0.00E+00
20222 17 20214 17 17 0 8.73E+00 8.73E+00 * 1-18340 17 17 1 1.68E+00 0.00E+00 17 2 8.12E+00 6.35E-02 *
20222 17 20214 17 17 0 8.73E+00 8.73E+00 * 8208 17 17 2 -1.07E+00 0.00E+00 17 3 8.06E+00 0.00E+00




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20223 17 20213 17 17 0 1.87E+01 1.58E+01 * 20284 17 17 4 -9.31E+00 0.00E+00 17 4 8.25E+00 0.00E+00
20223 17 20213 17 17 0 1.87E+01 1.58E+01 * 20353 14 14 1 3.24E+00 3.24E+00 * 17 2 1.89E+01 1.06E+01 *
20224 17 20201 17 17 0 1.04E+01 7.29E+00 * 7011 17 17 0 1.59E+01 1.59E+01 * 17 0 2.95E+01 1.82E+01 *
20224 17 20234 17 17 2 -6.09E+00 0.00E+00 7011 17 17 0 1.59E+01 1.59E+01 * 17 3 1.13E+01 0.00E+00
20225 17 20201 17 17 1 5.63E+00 0.00E+00 1-18340 17 17 0 1.05E+01 1.03E+01 * 17 2 1.20E+01 0.00E+00
20225 17 20202 17 17 0 7.58E+00 1.96E+00 * 1-18340 17 17 0 1.05E+01 1.03E+01 * 17 0 2.24E+01 1.03E+01 *
20226 17 20210 17 17 0 1.47E+01 1.21E+01 * 374 17 17 0 3.78E+00 2.87E+00 * 17 0 2.60E+01 1.48E+01 *
20226 17 20210 17 17 0 1.47E+01 1.21E+01 * 6611 17 17 2 -6.35E+00 0.00E+00 17 3 1.12E+01 0.00E+00
20227 17 20209 17 17 0 6.75E+00 6.75E+00 * 374 17 17 0 1.12E+01 1.12E+01 * 17 0 2.42E+01 1.67E+01 *
20227 17 20213 17 17 3 -7.66E+00 0.00E+00 374 17 17 0 1.12E+01 1.12E+01 * 17 3 7.42E+00 0.00E+00
20228 17 20023 17 17 1 2.04E+00 0.00E+00 15-18344 17 17 0 7.96E+00 7.96E+00 * 17 3 5.63E+00 0.00E+00
20228 17 20215 17 17 0 1.09E+01 8.83E+00 * 15-18344 17 17 0 7.96E+00 7.96E+00 * 17 0 2.40E+01 1.83E+01 *
20229 17 20211 17 17 0 7.20E+00 2.65E+00 * 15-18344 17 17 0 5.47E+00 2.36E+00 * 17 0 1.63E+01 1.08E+01 *
20229 17 20211 17 17 0 7.20E+00 2.65E+00 * 8006 16 16 2 -3.59E+00 0.00E+00 17 2 5.45E+00 0.00E+00
20230 17 20208 17 17 0 8.67E+00 2.33E-01 * 1-18340 17 17 2 -4.38E+00 0.00E+00 17 2 6.89E+00 3.18E+00 *
20230 17 20291 17 17 0 8.44E+00 0.00E+00 20354 15 15 1 1.44E+00 1.44E+00 * 17 3 3.71E+00 0.00E+00
20231 17 20153 17 17 3 -7.12E+00 0.00E+00 7311 17 17 0 8.30E+00 4.56E+00 * 17 4 2.24E+00 8.23E-01 *
20231 17 20036 16 16 0 4.15E+00 3.70E+00 * 9-16340 17 17 1 3.68E+00 0.00E+00 17 4 1.41E+00 0.00E+00
20232 17 20206 17 17 0 1.56E+01 1.05E+01 * 1-18340 17 17 2 -5.56E-01 0.00E+00 17 4 8.71E+00 4.70E+00 *
20232 17 20206 17 17 0 1.56E+01 1.05E+01 * 20353 14 14 4 -1.19E+01 0.00E+00 17 4 4.01E+00 0.00E+00
20233 17 20234 17 17 0 1.63E+01 1.63E+01 * 20352 17 17 3 -6.73E+00 0.00E+00 17 5 4.57E+00 0.00E+00
20233 17 20234 17 17 0 1.63E+01 1.63E+01 * 290 17 17 0 6.55E+00 6.55E+00 * 17 0 2.94E+01 2.49E+01 *
20236 17 20235 17 17 0 1.34E+01 1.34E+01 * 20354 15 15 3 -9.51E+00 0.00E+00 17 4 4.19E+00 4.19E+00 *
20236 17 20235 17 17 0 1.34E+01 1.34E+01 * 5021 16 16 2 -1.79E+00 0.00E+00 17 6 -8.31E-01 0.00E+00
20237 17 20235 17 17 0 1.34E+01 1.34E+01 * 20152 17 17 2 -4.00E+00 0.00E+00 17 2 1.08E+01 1.73E+00 *
20237 17 20235 17 17 0 1.34E+01 1.34E+01 * 6275 17 17 2 -4.25E+00 0.00E+00 17 3 9.05E+00 0.00E+00
20362 17 20363 17 17 0 8.97E+00 6.53E+00 * 20361 15 15 2 -3.94E+00 0.00E+00 17 2 8.88E+00 0.00E+00
20362 17 20363 17 17 0 8.97E+00 6.53E+00 * 7029 17 17 0 9.13E+00 9.13E+00 * 17 0 2.29E+01 1.40E+01 *




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
ID typed mother ID typed compared mismatching score Delta confidence father ID typed compared mismatching score Delta confidence compared mismatching score Delta confidence
20127 17 20104 17 17 1 2.43E+00 0.00E+00 6565 15 15 0 1.14E+01 1.14E+01 * 17 3 7.64E+00 0.00E+00
20127 17 20113 17 17 0 7.53E+00 5.11E+00 * 6565 15 15 0 1.14E+01 1.14E+01 * 17 0 2.09E+01 1.32E+01 *
20129 14 20112 17 14 0 7.69E+00 3.64E+00 * 20334 17 14 0 4.58E+00 4.33E-01 * 14 0 1.65E+01 6.97E-01 *
20129 14 20112 17 14 0 7.69E+00 3.64E+00 * 8008 17 14 0 4.14E+00 0.00E+00 14 0 1.59E+01 0.00E+00
20130 17 20101 17 17 0 1.49E+01 1.49E+01 * 20195 17 17 2 -5.43E+00 0.00E+00 17 2 1.31E+01 9.91E-01 *
20130 17 20101 17 17 0 1.49E+01 1.49E+01 * 20276 17 17 2 -6.22E+00 0.00E+00 17 2 1.21E+01 0.00E+00
19-401 17 20112 17 17 0 1.23E+01 1.23E+01 * 20195 17 17 1 -3.69E-01 0.00E+00 17 2 1.25E+01 0.00E+00
19-401 17 20112 17 17 0 1.23E+01 1.23E+01 * 8008 17 17 0 6.21E+00 4.15E+00 * 17 0 2.41E+01 1.17E+01 *
19-403 17 20086 17 17 2 -4.16E+00 0.00E+00 6565 15 15 0 1.32E+01 1.32E+01 * 17 4 4.21E+00 0.00E+00
19-403 17 20113 17 17 0 8.22E+00 8.22E+00 * 6565 15 15 0 1.32E+01 1.32E+01 * 17 0 2.57E+01 2.15E+01 *
20128 17 20111 17 17 0 1.01E+01 1.01E+01 * 5065 17 17 1 4.12E+00 0.00E+00 17 3 8.81E+00 0.00E+00
20128 17 20111 17 17 0 1.01E+01 1.01E+01 * 6532 17 17 0 7.61E+00 3.49E+00 * 17 0 2.26E+01 1.37E+01 *
19-405 17 20101 17 17 0 1.53E+01 1.24E+01 * 20331 17 17 3 -6.46E+00 0.00E+00 17 4 6.40E+00 0.00E+00
19-405 17 20101 17 17 0 1.53E+01 1.24E+01 * 495 17 17 3 -4.20E+00 0.00E+00 17 3 1.26E+01 6.21E+00 *
5340 16 20104 17 16 0 9.38E+00 1.41E-01 * 15-18344 17 16 2 -1.33E+00 0.00E+00 16 4 1.95E+00 6.07E-01 *
5340 16 20104 17 16 0 9.38E+00 1.41E-01 * 9022 17 16 2 -3.51E+00 0.00E+00 16 4 1.34E+00 0.00E+00
18491 17 20115 17 17 0 1.07E+01 7.75E+00 * 6217 17 17 0 7.10E+00 6.70E+00 * 17 0 1.90E+01 6.42E+00 *
18491 17 20115 17 17 0 1.07E+01 7.75E+00 * 9021 17 17 1 4.00E-01 0.00E+00 17 1 1.26E+01 0.00E+00
20329 17 20301 17 17 0 5.78E+00 5.78E+00 * 20152 17 17 1 4.64E-01 0.00E+00 17 2 5.32E+00 0.00E+00
20329 17 20301 17 17 0 5.78E+00 5.78E+00 * 268 17 17 0 7.47E+00 7.01E+00 * 17 0 1.78E+01 1.25E+01 *
20217 17 20036 16 16 2 -4.31E+00 0.00E+00 9-16340 17 17 0 1.48E+01 1.07E+01 * 17 2 1.29E+01 0.00E+00
20217 17 20212 17 17 0 1.13E+01 1.13E+01 * 9-16340 17 17 0 1.48E+01 1.07E+01 * 17 0 2.73E+01 1.44E+01 *
20117 17 20109 17 17 0 7.83E+00 7.79E+00 * 20354 15 15 3 -7.02E+00 0.00E+00 17 3 2.09E+00 0.00E+00
20117 17 20109 17 17 0 7.83E+00 7.79E+00 * 550 17 17 2 -4.07E+00 0.00E+00 17 3 4.42E+00 2.33E+00 *
12-17408 17 jun.90 17 17 0 1.22E+01 4.53E+00 * 11-16325 17 17 0 1.25E+01 4.91E+00 * 17 0 2.71E+01 7.60E+00 *
12-17408 17 jun.90 17 17 0 1.22E+01 4.53E+00 * 9025 17 17 1 7.59E+00 0.00E+00 17 1 1.95E+01 0.00E+00
5-17108 17 77-14900 17 17 0 1.64E+01 1.19E+01 * 5021 16 16 1 7.22E-01 0.00E+00 17 2 1.36E+01 0.00E+00
5-17108 17 77-14900 17 17 0 1.64E+01 1.19E+01 * 7018 17 17 0 9.08E+00 2.22E+00 * 17 0 2.74E+01 1.38E+01 *




Offspring Loci Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Candidate Loci Pair loci Pair loci Pair LOD Pair Pair Trio loci Trio loci Trio LOD Trio Trio
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111- 17 106- 16 16 0 1.50E+01 6.32E+00 * 116- 17 17 0 1.20E+01 1.20E+01 * 17 0 3.12E+01 1.66E+01 *

14400 12299 13686

111- 17 9-10036 17 17 1 8.64E+00 0.00E+00 116- 17 17 0 1.20E+01 1.20E+01 * 17 3 1.46E+01 0.00E+00

14400 13686

121- 17 106- 16 16 0 1.17E+01 0.00E+00 123- 17 17 0 1.20E+01 5.52E+00 * 17 2 1.40E+01 0.00E+00

16756 12299 14786

121- 17 127- 16 16 0 1.21E+01 4.39E-01 * 123- 17 17 0 1.20E+01 5.52E+00 * 17 0 2.72E+01 1.31E+01 *

16756 13474 14786

33-18133 17 20201 17 17 1 -1.81E+00 0.00E+00 31-16554 17 17 0 2.12E+01 1.01E+01 * 17 2 2.06E+01 0.00E+00

33-18133 17 5-13064 17 17 0 8.83E+00 3.10E+00 * 31-16554 17 17 0 2.12E+01 1.01E+01 * 17 0 3.61E+01 1.55E+01 *

35-18132 17 82-9902 17 17 1 5.14E+00 0.00E+00 31-16554 17 17 0 1.98E+01 4.12E+00 * 17 1 2.63E+01 0.00E+00

35-18132 17 9-10036 17 17 0 1.15E+01 5.23E+00 * 31-16554 17 17 0 1.98E+01 4.12E+00 * 17 0 3.29E+01 6.55E+00 *

44-17085 16 45-15100 17 16 0 8.73E+00 2.51E+00 * 11-16325 17 16 0 1.21E+01 8.67E-01 * 16 0 2.45E+01 6.84E+00 *

44-17085 16 45-15100 17 16 0 8.73E+00 2.51E+00 * 9025 17 16 0 1.12E+01 0.00E+00 16 1 1.77E+01 0.00E+00

60-15022 17 77-14900 17 17 1 8.49E+00 7.76E+00 * 116- 17 17 2 1.22E-01 0.00E+00 17 3 9.99E+00 1.35E+00 *
13686

60-15022 17 77-14900 17 17 1 8.49E+00 7.76E+00 * 9025 17 17 2 5.04E-01 0.00E+00 17 3 8.64E+00 0.00E+00

81-17792 17 82-9902 17 17 0 9.34E+00 6.30E+00 * 123- 17 17 0 1.51E+01 1.20E+01 * 17 0 2.74E+01 1.38E+01 *
14786

81-17792 17 9-10036 17 17 2 1.89E-01 0.00E+00 123- 17 17 0 1.51E+01 1.20E+01 * 17 3 1.36E+01 0.00E+00
14786

83-16699 17 106- 16 16 2 -3.29E-01 0.00E+00 116- 17 17 0 1.35E+01 1.35E+01 * 17 3 1.11E+01 0.00E+00

12299 13686

83-16699 17 5-13064 17 17 0 1.13E+01 1.03E+01 * 116- 17 17 0 1.35E+01 1.35E+01 * 17 1 2.44E+01 1.33E+01 *
13686

6612 17 127- 16 16 1 8.15E+00 1.12E+00 * 116- 17 17 0 1.34E+01 1.33E+01 * 17 4 9.15E+00 0.00E+00

13474 13686

6612 17 77-14900 17 17 1 7.03E+00 0.00E+00 116- 17 17 0 1.34E+01 1.33E+01 * 17 3 1.17E+01 2.53E+00 *
13686

9028 17 89-16600 17 17 0 1.61E+01 7.54E+00 * 11-16325 17 17 2 6.99E-01 0.00E+00 17 2 1.95E+01 0.00E+00

9028 17 89-16600 17 17 0 1.61E+01 7.54E+00 * 9025 17 17 0 8.11E+00 6.58E+00 * 17 0 2.78E+01 8.35E+00 *







