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Figure 1: Study’s procedure
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The contribution of paren’[aqe amqnmenT in selective loreequ of aquacul’[ure species 1§ undenmable [1 3 7], Paren’[aqe amqnmen’f & based on two compu’[ahon methods,
exclusion-based methods and likelihood-based methods [3] Exclusion 15 very Jumlale and makes no hqpo’[he\res other than Mendelian Jeqreqahon of dlleles but 1s very
sensifive to qenohjpmq errors while likelhood methods use a different approach with proloahhhe&. Likelihood methods qeneralllj give hlqher amqnmen’[ rates than
exclusion with low poWer marker sefs but somefimes give inconsistent results. However, loreequ programs offen face F)rachcal manaﬂemen’f Frolalem& and 1t 1§ not
uncommon that some broodstock qenohjpef miss because of premaTure death Traceab|||ch problemf or mmple qualmj IoroblemJ 15 ¢ 7] This may lead to unexpec’[edlq
low parenTaqe amqnmen’[ 15 0] and decrease markedllj the poTenhal of qenehc |mprovemen1. In this JTuahj, W e explored the poTenhal of combmmq two Sofiwares,

VITASSIGN (exclusion) and COLONY (likelihood) for obTammcj parenTaqe amqnmenT in the case of a few mMisSing parental qenochpeJ in a full factoridl mahnq deﬂqn.

o Materials: 60 wild sea bass sires were crossed with 1 wild sea bass dams in a full factorial maTmcj scheme and 2000
oFPJPrlnch were redared in a qule batch. The caudal fing or sperm of IoarenTJ were collected dlrechq durmq the artificial

maTmcj while the caudal fins of the 2000 oPRfFrqu were collected al five monthys po&T-harveJT. All were sent To LABOGENA

o VITASSIGN: running as described b(j Vandelouﬁe et al. 2006 [5] allowmq for up fo two dllelic mismatches between ParenTJ
s* COLONY: running. aJ described b(j Jones and \/\/ancj, 2010 |2 1] without data for known or excluded ParenTalxhlp and

’mq qenohﬂomq errors: l‘j”"ﬂ on the cjenohjpe& inferred bcj COLONY, ?
udl to | were chosen as alternative cjenochpeJ of the Z mMisSing dams. |n

addifion, candidale sires and dams with migsing loci or cjenohjpmq errors were correclied using qenochpeJ inferred b(j

COLONY with posterior probabilifies equal o | (12 parent qenqupeJ were correcled or compleled for a total of 6 corrected

All samples (6O sires, 1 dams and 2000 oPFxlorlan) were qenohjloed for 12 microsatellite loci. However, because of a low sample qualily, Z dams, 2 sires and 4 ofﬁrprmq could not

be qenquPed 3 7] Therefore onlq | dams, 99 sires and 111 oFFJPrqu were used for first pedlqree amqnmen’[ trials using VITASSIGN an exclusionbased paren’[aqe amqnmen’[

software [5]. However, because of ﬂemT‘jF'”ﬂ errors and missing qenqupeJ, only 106% of the oFerorqu were amqned fo a qule parent pair with perfect match (99.6%

a||owmﬁ up fo Z mismaiches) ( ).

n order fo identif Y the mMissing qenquFeJ and qenochpmq errors, the same data set was  100%

procewed with COLONY, a maximum likelihood paren’[aqe software [2 4] IF hlthlj

), This run
dllowed |denT|F<jmq 197 additondl |ooTen1|a| dam qenoTu pes. Two qenochFeJ among those,

probable pedlqree was obfained for only 026% of the o”‘xprmq& (

dwlolaujmq likelihood proloalmhhe& equal fo | were JuJFec"ed fo correspond fo the Z missing
dams. Due To the muITllollcaTlon rule of the Frobahhhe&, the other 290 qenohjpe& with mean

posierior probabilifies under 045 (redl Froloalmllhj ¢ lower than 0452=0.5%) were
discarded.

The next pedlqree amﬂnmen’f, mcluqu the 72 dam qenohjpe& inferred b:j COLONY,

resulfed in 16.0% of perfect matfch with ITASSIGN (124% allowmq up fo 2 mismatches)

and in T11% of aJJIQHmenT with COLONY (
Jamplex of the two Migging dams, confirmed that the qenohjpex inferred b:j COLONY

). Later qenohjpmq of dlternative

were exacl. Nevertheless, because of Missing loci and qenohjpmq errors of some Sires and
dam, the proporiion of parental ax&qnmen’[ with perFecT mafch remains lower than
expec’[ed bcj VITASSIGN simulations [5] These candidale sires and dams were corrected
based on the qenqupeJ inferred by COLONY (I dam and Il sire qenohjpe& were correcled
or complefed, for a Tolal of 24 corrected dlleles) Finally, usINg VITASSIGN, 16.1% of the
oFFJFrqu were uniquely amﬂned with amqnmenT power >0.91 (661% with perfect

match and 16.1% with up to 2 mismatches allowed). Only 34% of the oFFJFrqu could
nol be a&mqmd ( ).
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Figure 2. Parentage assignment

We demonstrated the power of combmmq VITASSIGN and COLONY for Jlﬁnlﬁcanﬂ(j improving Pedlqree awlqnmenh when IoarenT ﬂenohjpe& are missing In this JTudq, the

Proloorhon of FarenTacje amqnmen’[ was ncreased from T06% to 16.9%. This mprovemen’[ was adllowed b(ﬂ combmmcj the successful reconstructions of missing cjenoT(jpeJ and

cjenqupmcj-errom corrections uging likelihood Foﬂerlor Probablll’ne& calculated bcj COLONY and the exclusionbased amcjnmenT power of VITASSIGN.
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