Genetic variability indicators
on the Web

Providing tools to preserve genetic diversity
in pig breeding programmes

I’SAZT Canadian Centre for Swine Improvement Inc R



Background

v Why do we care about genetic variability ?

*Avoid increase in inbreeding

* Inbreeding depression

* Recessive abnormalities
* Preserve diversity and flexibility
* Preserve long-term progress

v’ Intense, short-term selection very efficient
v But risk of bottlenecks
v’ Selecton of related animals facilitated with BLUP



Context

v’ Breeders on the Canadian Swine Improvement Program
have access to basic tools on CCSI website

» inbreeding coefficients

- family trees

* mating plans

v Need for more tools to optimise selection strategies
while managing genetic variability

v’ Specific emphasis on the impact of the extensive use

of some boars in selection
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Cletus icon in PigsOnTheWeb

EBVs For SOGM 8501R (YO) # # & - % e =

Tattoo: SOGM 8501R sex: F Sire: SOGE 5501P (YO) # &~ < ¢ (i
CLRC Registration: 1605165 Breed: YOYOYOYO (R) Dam: SOGM 8228P (YO) #* s ~ <% %, - (i
Name: SOGEPORC M 8301R  Birth: Oci-20-2005 Herd: SogenorcMarees (PQ 304
IC: 0.153




Boar B (Duroc)
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Boar B (Duroc)

Sireline EBV

Age to 100 kg (mm) -5.6

Backfat at 100 kg (mm) -0.77

Loin depth (mm) +4.97

Loin eye area (cm?) +4.73

Feed conv. ratio (kg/kg) -0.096

Lean Yield (%) +1.01

Total born (piglets/litter) -0.47

Sire line Index (pts) 152 A

Dam Line Index (pts) 120 O\
e



Extensive use of some boars : what is the problem ?

v' Bottlenecks in pedigrees

v' Reduced choices in mating plans at the next generation
v' Long-term reduction of genetic variability

v’ Increased inbreeding

v' Risk of transmission of undesirable genes

« Short-term gain = Long-term pain » g~ 4



Inbreeding trends in Canadian swine populations
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Available pedigree information

Pedigree completeness
for animals bornin 2004
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Probablilities of gene origin : definitions

—

Number of founders

Number of ancestors with unknown parents

(usually ‘informatic’ founders)



Probablilities of gene origin : definitions

Fe

Effective number of founders

number of equally contributing founders that would be
expected to produce the same variabllity as in the
population under study

Computed using contributions of each founder to a reference
population : Fe = 1/2q,?

Fe<F O\ iy



Probablilities of gene origin : definitions

Fa

Effective number of ancestors

Minimum number of ancestors (founders or not)
necessary to explain the complete genetic diversity of the
population under study

Computed using the marginal contribution of each ancestor

Fa<Fe<F ,\{“‘w/\l{



Probablilities of gene origin : definitions

Ng
Effectve number of remaining founder genomes

based on the probability that a given gene present in the
founders (‘founder gene’) is still present in the population
under study

Computed by simulation of allele transmission through the real
pedigree, using Monte Carlo simulation (>=500 replications)

Ng<Fa<Fe<F A



Example

Population
Total
Family 1

Family 2

Ng
2.5
1.8
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Why several criteria ?

What's taken into account :
v Fe : contributions of founders
v'Fa : contributions of founders + bottlenecks

v'Ng : contributions of founders + bottlenecks + genetic drift

Ng<Fa<Fes<F M4
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What's the situation
in Canadian swine populations ?
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Duroc breed

~ 21,000 pigs born/year
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Yorkshire breed
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Most influential ancestors to gene pool - Duroc 2004-2006

Tattoo

DLDASSH
USA86H
MALU1297G
USA321M
ASGE812E
DLDAS3L
SOGE2348F
JML131Y
LEF785C
ASZG1194E

SEX

< < < £ £ £ £ £ £ <

Birth year

1998
1998
1997
A0/0)
1995
2001
1996
1989
1993
1995

#direct
Progeny

398
958
945
1431
1001
1083
250
327
348
415

Marginal
contribu
tion

5.82
5.43
5.25
5.23
5.07
3.15
2.85
2.48
1.92
1.92

Cumulated

contribu
tion

5.82
11.26
16.50
21.73
26.80
29.96
32.81
35.29



Most influential ancestors to gene pool

Cumulated contributions of main ancestors
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Summary

v Inbreeding trends not very accurate due to
pedigree incompleteness

v Inbreeding usually well controlled with
accurate mating plan tools

v Effective numbers of ancestors (F,) and
humber of remaining founder genomes (N,)

more meaningful w\{f“"\/*z{
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Implications

v' These criteria are retrospective, but useful fo make
breeders aware of the situation

v In spite of imports, there is evidence of a loss of
genetic variability in all breeds

v' This is a consequence of bottlenecks in pedigrees
(widely used boars, Hal eradication programs, etc) but
also of BLUP-based selection which facilitates the
selection of related candidates. S \A
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Programs for pedigree analysis available at

http://www-sgqga.jouy.inra.fr/
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Genetic Variablity Indicators on the Web

Iore Information

Heril Breed From Uintil

v|lowoe  w| 2004 v||2008 ¥/ Gal

Select a herd, breed and date range for the report and then click 'Gal'

Site Map | Contact CCST 2007 CCEl Inc. All rights rese




More Information

Herd

Breed From Lintil

Bodmin Swine Genetics (0N 738)

|| Duroc W0 2004 % || 2006 W | Gol

Select a herd, breed and date range for the report and then click 'Gal'

Bodmin Swine Genetics (OMN 738) ( Duroc )

2004 - 2006
Genetic Variablity Main Ancestors
Z Animals born between 2004 and 2006 2247 Genes
Inbreeding trend -0.012 8 1, BYA 1T03N (DL o s < & il hla e H9.9%
7 Effective population size Not estimable 2, JSA 3210 (D) o @™ < o 1l hiale 9.2%
? # Founders 841 3. BYA 52301F (DU) & o™ - e b Male 5.9%
? Effective # of founders 1184 4. USA ZETL (DL 4 o™ - hlale 6.1%
? Effective & of ancestors ﬁ 2 5. MEUD 2140 (DL} o @™ - e?-m-"‘l W hale 48%
2. . —EIEI ;_ 6. BVA B2011K (D) P e < % 4 Famale 4.8%
# of remaining founder genomes .
E— 7. PSP 0410 (D) #* @™ < & i Male 17%
8. BVA 51502 (D) 4 s < os tilfe hlale 4.6%
9, BYA 3E0TL (DL o s - 27 il flale 4.2%
10. FDVA 161 4bd (DL 9 o™ 2 S5 il hla e 3.8%

The 10 main ancestors explain 55.8% of the
geneg pool in the population under study,




Inbreeding Report
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Work in progress (1)

v More monitoring = warnings

v Provide more indicators
v Coancestry index for each pig (NIG)
v Inclusion in selection indices ?

v Use of molecular information to approach
and manage real genetic variability (CAGR
- Centre for Animal Genetic ressources in
Saskatoon)
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Work in progress (2)

v So far we have looked at genetic improvement and
genetic diversity separately = need for optimizing
genetic progress and genetic diversity jointly

v Optimize steps in the breeding scheme which have a
major impact on genetic variablity:
- Mating plans
. Selection of replacements

v Need for on-line tools, working within herds,
alliances, overall

v Central database very useful in this context, but
heed for very up to date information (culling, "\ /A
service, hew candidates, etfc) LA
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Suggested matings

%) https:/iwww.ccsi.ca - Oink Oink Life - Mozilla Firefox

""F? Virtual Herd

Virtual Herd Mating Plan Saved Plans Selection/ AL Barn Lists Select Traits Print Home Close

Saved Mating Plans ( Duroc )

Daone

Breed

Index

Line Sow Herd

Boar Herd*®

Duroc

% MNational Index

»  Sire Line

¥ Al

¥ Al w

* AT boars are always shown

Select Traits To Show Show Predicted Matings {Go)!

Oprionz

Display Type: ® Normal O &rid O Simple &rid O Open Sows Go!

Select your 157,2™ and/or 3™ choices and then click save.

Sow/Gile Predicted EBVz
1 =  National Index
W ATIS 14228 (DU) e W < o : (Sire) Sirep Damp Yield IEYFA Age FCR  Fat 3-4RL NBom
1st [ ASRF16603R (DU) ¥ == < ey 8 0.001 12 112 58 -0.18 0.33 -43 0.046 083 0356 -036
Ind v ATIS TOTGR (DU ™ = + i 0.012 103 108 87 -0.24 026 -37 -0033 071 062 -0359
Id w BMR S0204R (DU) M = « o5 i 0.003 102 102 85-043 -020 -33 0.027 107 024 -032
(pts) (pts) (pts) (%) (sq cm) (days) (kg/kg) (mm) {mm) (pigs)
Sow Gale Predicted EBVz
) R =  National Index
TIS 58518 (DL M 4 & o o # [Sire) Sirep Damp Vield LFYEA Age FCR Fat 3-4RL NBorn
& oy i 0001 126 127 118 005 0.79 -64 -0078 035 075 -0.09
T) W e o i 0033 071 -33 -0062 023 101 -032
) e i 0,005 025 -34 -0032 039 063 -025
{(pts) (pts) (pts) (%) (sq cm) (days) (kg/kg) (mm) {mm) (pigs)
Predicted EBVz
< = National Index
e K i E (Sire) Sirep Damp Vield LEYEA Age FCR Far 3-4RL NBorn
1st v ASEFI6603R (DU) W = o oy i 0.000 125 ‘125 125 00 0.0 -61 -0075 031 -0.1% 00
Ind v ATIS 7076R (DU) #* = + & ith- 0.032 122 122 112 000 001 55 0.0656 019 007 -017
Id v BMR 50204R (DU) ¥ = &y 4l 0.000 113 -0.45 -51 -0056 035 -031 -010
(pts) (pfs) (pts) (%) (sq cm) (days) (kg/kg) (mm) (mm) (pigs)
Sow Galt Predicted EBV=

b

waw.cosica (& @




Thank you |

More information ?

WWW.CCSI.Cca

laurence®@ccsi.ca


http://www.ccsi.ca/
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