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PARE.If.l'A.GB OOftBO[, Ill TBE RADIT 

L. , Varga 8lld. 1. , P6.lovica 

Reaearch Inatitute ~or Ani•l Prod:a.ction 
2053 Berceghalom, BUDP17 

Introd.uction 

Bioohemical pol.Jaorphi••• which generalJ.T ahow cod.omi­
nant iDheritanoe, can be ef.ticientl;r used in parentage control. 
!be pedigree errara can be better c1etectec1 when more loci, 
JllOZ'e allelea per locus and. more otfapri.ng are included. As 

the .... probabilit7 can be attained b;r a variet7 of combina­
tiona, an attempt waa made to develop an optimal one rrom a 
breedi.Dg and economic point of view. 

Materiala an4 method.a 

98 followiDg po11JI.erpbic s:ratema were e:nminec1 pre­
trml.aferrin /P.r!t/, heaope:d.n /Bpx/, 6-phoaphogluoOPate de­
)Vdrosenaae /6-Pgd/, a.denoaine deaminaae 1 .A.cla/, red blood 
cell eateraae-1 u4 -3 /E.,;.l, Ea-3/. The aumber of allelea 
and their frec¡uenciea are ahown iD table 1. Allele .frequen­
c;rea were oaloul.ated on the buia of qpiDg 2:5:5 ilu:lividual.a 
.rram a Nev Zea18Dd Whi te breecliDC ateck. O&lculationa vere 
.acle according to Oiahi et al. /1970/, Oiahi and .lbe /1970/1 
ProbabUi'fi7 ot pheno'fi7pe ditfannoe between two ranc1oml:r 
ohoaen iDd.i.vidual.aa 

n 4 2 2 
PD • 1 - / :¡:" Pi + 4 r Pi P.e / 

:1•1 ti 

PD • 1 - /1 - Pn.. / /l - PD / • • • • /1- Pn / 
t -~. 2 n 

where 11 ~ a 11 2 ••••• n 
JU n•ber of alleles 
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P1, Pa: trequencies ot a11e1es 
PD : probabili ty ot d.iatirlguiahing two anima1a by eDilining 

one locus 

PD 1 probab11i ty ot diatinguishing two animal a b7 ezuiDing 
t 6 loci. 

Probabi1ity ot detection pedigree errorsz 

P • ¿ PiPj/1-PiPj/ + ' • ~ P1PaPJr/ 1-P1P¡j - PiPk-P¡jPll 
1~a 1~a~ 

Pt • 1 - /1-P¡/ /1-P2/ •• • • /1 - Pn/ 

P : probability o:f exc1uding paternity by examining one 
1ocus 

Pt : probability o:f excluding paternity by examining six 
1oci. 

Probabi1ity ot detection pedigree errors depending on the 
DDmber o:f o:f:fspring par litter: 

Pt,s • 1 - /1 - Ptfs 

S z number o:f ottspring ezamined from the same 1itter 

Resulta 

The probabilit7 o:f demonstrating phenotype 4itterence 
between two randomq chosen indi viduals on the basis ot one 
1ocus is the higheat with the Prt system, and the lowest 
with the ~Pgd qstem. Taking all the aix qatems into ac­
count PDt is 99.87 ~/tabla 2./. In the case when the phe­
notype ot onl7 one ottspring is known beside those ot the 
parenta, probabi1ities o:f detecting pedigree errors /P/ by 
each 11atems and probabilities combining tbe two higbeat, 
three highest ••• and so on, at laat a11 tbe aix P values 
/Ptl, were calcu1ated /tabla 3./. The tabla showa that the 
value ot 80,6 ~' calculated trolll the tour qs"t;em baving the 
highest probabilitiea increasea b7 about 3 • with tbe addi­

tion ot the E-l 87stem and onl7 b7 0.15 - with the addi-

4th WORLD RABBIT CONGRESS 

255

Proceedings 4th World Rabbit Congress, 10-14 October 1988, Budapest Hungary, Vol. 2, 254-260.



256 

tion o~ the 6-Psd system • 
. Probabilit,r valués will be bigher when the phenotJpes of 

an incre•aing number of oi'fsprl.Dg are known beside the paren­
tal phenotwes /table 4./. Pedigree errors can be detectad 
with a probabUit;r o:r 99.04 ~ when the Prt types o~ seven 
o~~spriDg 8D4 the parents are Jmown. The same probabilit,' can 
be attained vith the aix aystems, in the case of two off• 
apri.Dg and the parents. 

Di acusa ion 

As the detection oi' pedigree er.rors in varioua speoies 
dependa on the nwaber oi' systems, the number o:r alleles in 

the B,Tstems, as well as the allele trequencies and the number 
td o~f'spr:l.Dg available per li tter, di.t.ferent methods must be 
choaen. In the case o.t multiparous species - ii' blood sampling 
is simple - it is worth while to tn>e as many o.f.tspring per 
litter as poasible. In this wq the number o.f systems can be 
reduced with maintaining the aame probability. Using ~ the 
Prt a;ystem in the parentage control of the rabbit, to achieve 
98 ~ probabilit;r in the detection ot pedigree errors, six ott­
-.prins per litter are needed. Since there ia not so many off• 
S,Pr1ng in each litter, it is advisable to type leas animals 
tor more qstems. !fn>ing Prt and Hpx syatems of 4 ottspring 
per litter prorides a probality of 98 ~. which seems to be 
optimal ·in the parentage control o.t the rabbit. 

Oishi, T. - Abe, T. /1970/ Usefulness ot blood groups 
and serum protein t7Pes tor parentage test. Jap. J. Zootech. 
Sci. 41. 495-500. 

Oishi, T. - Abe, T. - Mogi, K. /1970/ Gene frequencies 
of blood groups u.d serum protein types and. their use.fulness 
as marker gene. Jap. J. Zootech. Sci. 41. 495-500. 
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table l.: Allele trequencies ot a breeding stock, con-
sisting ot 233 individuala 

P.rt /6 alleles/ A • Oel39.5 
B • Oeo322 
e • o.4163 
D • Oe2lo3 
E • o.oooo 
F • o.2ol? 

Rpx /4 alleles/ lF • o.oo22 
1 • o.2478 
2 • o.!)4?4 
3 • o.2o26 

6Pgd /2 alleles/ A • o.9914 
B • o.ooB? 

Ada /3 alleles/ A • o.3o4? 
B • o.6223 
e • o.o?3o 

Es-1 /2 alleles/ A • o.2.532 
B • o.?468 

Es-3 /3 alleles/ A • o.6337 
B • o.31.5.5 
e. o.o?o8 
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table 2.: Probabi1ities of disti.Dgaiahing indivuduals· on the 
basis of one locus /Pr/ . and 6 1oci /PDt/ 

Prt - 8?.87 ~ 

Hpx • 7?.19 ~ 

6Pgd - 3.36 ~ 

Ada 

Es•l 

Ea-3 

tab1e 3.: Probabi1ities of detecting pedigree errara b7 one 
qstem /P/ and di.ff'erent DUilber ot qstems in the 
case of the two parenta and one of their of'tspring 

P1 : Prt • 48.5o ~ 

P2: Hpx • 32.54 ~ 
P3: Es-3 • 25.58 ~ 
P4 a Ada • 24e96 ~ 
P5a Ea-1 • 15•33 ~ 
P6 : 6Pgd • o.86 ~ 

Pt: Prt + Bpx 
Prt + Bpx + Es-3 
Prt + Bpx + Es-3 + Ada 
Prt + Bpx + Es-3 + .lda 
Prt + Bpx + Es-3 + Ada 

• 65.26 ~ 
• 74.;15 ~ 

• 8o.;6o -
+ Es-1 • 83.57 ; 
+ Es-1 + 6Pgd • 8,.72 ~ 
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table 4.s Probabilities of detecting pedigree errora b7 tbe 
Prt s7stem and all the aix .,ystems, in the oase 
ot the two parents and ditferent number of their 
oftspring 

number ot probabilit7 ot detecting 
~stem o:ftspring pedigree errors 

Prt 1 48.;o -
2 73.47 ; 
3 86.34; 
4 92.96 ; 
5 96•38 ; 
6 98.14 ,; 
7 99.o4 ; 

Prt + Bpx + Es-3 + 
Ada + Es-1 + 6Pgd l 83.72 .,; 

2 97.35 ; 
3 99.57 ; 
4 99.93 ,; 
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PABEITT.lGE OOBTRQL D DIE RABBIT 
Varga L. - P6l.orioa J.. 

Research Inatitute for Animal Hu.abandl.7 HercegbalOII, Hunp17 

Efficienc;r ot six rabbit pol;yaorphio loci in parentap cont­
rol has be en studied.. UaiDg theae proteins two rendoml;y ches­
en individual& can be diatinguished b;y their biochemica~ phe­
no"t1Pes in· 99.87 " of the cases. Tb.e pedig:ree errora can be 
better d.etected when more loci, more allels per locua and mo­
re offspri.D.g are includ.ed. Oa. the baBia of the six pol7J10r­
phic looi e:l'.llllined the probabilit;r ot detectiD.g pedigree er­
ror& will be 83.72 " in the case ot two parents and ene ott­
spring. This value is 99.93 " when phenot;ypea of tour ott­
spring are lmown. As aome of the aix pol;ymorphic loci are 
lesa effective in excluaion ot iDcoZTectl;r alleged parentage, 
these can be omitted and the phenot1Pes ot more litteraates 
should be determinad instead. In the ra.bbit it aeeu to be an 
optimal reaolution to t;ype pretranaterrina and. hemopexins o:f 
the parents aDd tour ot their ottspring which givea a probabi­
lit;r o:f 98.54 " in excluding incorrectly allegad parentage. 

A.BST.AMMUNGSlU.OBWEIS BEIM KANINCBEN 

Es wurde die Bffektivitit der Verwendung von sechs pol,morph 
Loci des Bauataninchens im Bereich des Abstammunganachweises 
unteraucht. Mit der simultanen Verwendung dieser Looi k8Dll8n 
die biochemiachen P.binotypen van zwei, aua der unterauchten 
Population zufallsgemiss ausgewihlten Exemplaren mit einer 
wahrsoheinlichkeit von 99.8? • unterschieden verdea. Die 
Wahrscheinlichkei t der Autklirang der :falsch registrierten 
.lbat...-ungen ist am grijaeten, wenn bei den Unterauchungen 
m8gliohst viele Loci, inDerhalb der Loci moglichat viele Al• 
lele, beziehungsweiae m8glichat viele N~chk~en verwendet 
werd.en. In dem Falle, wenn neben den Phanotypen der El.tern­
tiare nur der Phi.Dot;rp TOn einem ihrer Nachkommen bekannt iat, 
ldSnnen die :falsch regt.strierten Abstammungen mi t einer Wahr­
acheinlich:t:eit von 83.72 " autgeklirt werd.en. Dieser Wert 
erh8ht aich bis zu 99.93 "' wenn die Phinot;ypen von vier 
lfach:t:OIIIHn beka.nnt sind. Da es unter den seohs S7stemen auch 
aolche gibt, die die falsch regiatrierten Abat8JIIlU!lg8n •it 
einer sehr achleoh1ren :lffektivitit nachweisen, ist es zvec:t:­
üsaipr, statt deren Terwendung die PhiDOt7J18D Yon mehreren 
lfaohlr:OIIJilen aus dea gleichen ~ .zu bestt.aea. Beia Baualta­
ni.lwlaen acheint ea optiaal su aein, die Pri.transferrin - und 
Himope:.rln - PhinotJpen der Bl.tern.t1ere une! Ton vier :Raoh­
:t:OIIIIlen .zu bestiluaen. llit cU.eaer Methode :t:ann die talsoh re­
gistrierte Abat...aag .tt einer Wahrscheinlich:t:eit von 98·54• 
D&ol:lsewieaen wrd.ea. 
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