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Pedigree Structure of the
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AKC Pogu lation Growth
Year AKC # of dogs reqistered
2008 26 6,963
2007 34 6,399
2006 36 5,509
2005 38 4,210
2004 49 3,377
2003 54 2,202
2002 58 1,840
2001 64 1,727
2000 71 1,513
1999 73 1,278
1998 76 1,227
1997 76 1,269
1996 82 1,093
1995 81 1,039
1990 81 632
1985 94 318
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The Ins and Outs of Pedigree
Analysis, Genetic Diversity, and
Genetic Disease Control

www.mbfs.com/compuped/bell.asp



Types of Matings

= Inbreeding Breeding closely related dogs.

/ﬂ = Linebreeding Less intense form of

Inbreeding. Concentrating the genes of a
particular ancestor.

= Outbreeding Breeding dogs less related tha
the average of the population.

= CrossbreedingBreeding two different breed.
together.
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Inbreeding Coefficient
( Wr i ght 0s Chbxgef f |

= The proportion of all variable gene pail
that are likely to be homozygous du
to inheritance from ancestors
commorto the sire and dam.

= The probability of an individual being
homozygous at a given gene pair fo
a gene received from an ancestor
commorto the sire and dam.
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Relationship Coefficient

= A measurement of the probable genet
likeness between the individual and
particular ancestor

= The probable percentage of genes the
Individual and the ancestor have In
common from descent

= Can be approximated by % blood
calculation
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French Bulldog
Inbreeding Coefficients Over Time

Period

Average 10 generation coefficient

Through 1979
19801984
19851989
19901994
19951999
20002004
20052009

34.88%
25.59%
19.54%
17.76%
16.00%
13.42%
11.07/%

+ 16.35
+ 13.20
+ 8.84
+ 6.95
+ 6.89
+ 6.35
+ 6.00
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French Bulldog Breeding

Inbreeding Coefficients Over Time

Period

Average 10 generation coefficient

Through 1979
19801984
19851989
19901994
19951999
20002004
20052007

36.27%
25.01%
19.76%
17.69%
15.98%
13.40%
11.40%

+ 15.17
+/12.80
+ 9.02
+ 6.97
+ 6.92
+ 6.16
+ 6.22
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Breed Inbreeding Coefficients

10 gen coefficient

Breed

American Cocker Spaniel

BichonFrise

Cavalier King Charles Sp.

German Shorthaired Pointer

Norfolk Terrier

Nova Scotia Duck Tolling Ret.
Poodle, Miniature

Poodle, Standard

Rhodesian Ridgeback

Samoyed

Scottish Deerhound
Siberian Husky

Period
19801999
19902004
19901999
19901999
19901999
19761993
19901999
19901999
199062005
19901995
19851990
199062002
19901999
199062000
19901999
198062000
19802000
19901999
19901999
19701997
19902000

10.49 +/7.33
19.55 +/7.68
11.32 +/4.50
10.48 +/8.85
13.96 +/5.92
15.18 +/7.66
19.01 +/6.23
13.17 +/5.83
17.00 +/8.07
11.12 +/8.50
17.76 +/9.17
15.81 +/5.84
11.59 +/6.57
29.79 +/7.32
27.17 +/4.48
16.50 +/7.86
16.25 +/7.77
15.91 +/6.15

0.94 +/7.64
20.56 +/6.23
15.47 +/6.99



 Jimmy Leebs FIlips
— Flim F | a manwlin Ruben

— FlimFl amdés Fancy Fr ece

c r Braam MachineD 6 mc k e e
— Fail rmont 60s Hear't To

— LaPetjte Pixie DeMckee

— La Petite Monique De McKee

|l 9@ ONO6 Auvtlkeen De

rAdamso6é6 Uni que Physi
—Cox,0s Goodti me Ace iIin t

— Coxb6s Gdoehe i me

La Petite Chamonix DeMckee
— Fail rmont 6s Hear't To

— La Petite Pixie DeMckee
La Petite Monique DeMckee

10 Generation Inbreeding Coefficier86.13%
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1/2 BROTHER x 1/2 SISTER

A A
A /\

5 B

Inbreeding Coefficient = 12.5%
Relationship Coefficientto B50%
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Inbreeding
Coefficient

Coefficients for Sample Matings

Percentage of Blood
to Listed Ancestor

— Parent x Offspring 25.00%
\ Full Brother x Sister 25.00%
;A Father x Granddaughter 12.50%

Half-Brother x Half -Sister 12.50%
Uncle x Niece 12.50%
First-Cousin Mating 6.25%

Parent

Common Grandparent
Father

Common Grandparent
Common Grandparent

Common Gr.Grandparent

75.0%
50.0%
62.5%
50.0%
37.5%

25.0%
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L O cr Braam MachineD 6 mc k e e
HereTi U 6 N6 Avtke e\
\ Fairmont 6s H

La Petite Chamonix DeMckee

\ Cys G@Doehe¢ i me

Coxb6s Goodti me Ace 11



p ) Pedigree Analysis for

== HereT 1 © p_ o NOoO Awvtlkeael.C.B 86.13%
b Linebred Ancestors % Blood 1st Gen.#Times
2 Ter r eTourbdldnsD 6 g a m#4md0% 6 114
- = Terr ehteef0s DO0eBOW9%® Ga/mi n 354
4, TerreGhefds DO o e B5MBY%e 8 1,148
" Hamptonds Chev a3kh38%r 5 28
7AJimmy Leeds SpaLxhe 4 9
" =mFailrmont 0s Hear3l.25%0 B&8at 3
\ P hoe Menpsli 29.82% 9 2,006
B2 Terr eMitzie 6 s 22.84% 9 1,528
7AHamptonés Peti t2220@her ite 114
V ==m T er r eBndhantbess 21.06% 8 380
4, Hampt &oupeeD 0 o r 17.38% 6 AY
— JIi mmy Leeodos FI i11p.19% 5 7
7’Hamptonés My st i16.40% 6 16
vV aam P h 0 e Dieedtare 16.36% 10 2,365
\ Tigre of Silpho 15.63% 11 4,371
[ Phoebeds Rochellb.&3% 11 4,371
Hol | y NOwllcGesri 15.41% 10 2,582
/ Gypsy Princess 15.27% 10 2,565



 Just arenkie B 8Apples
—Teaberryodos A Star For Da

— Teaberryodos | vy Rose

ndamHioby & s Hpledayo s
— Vill ads Ulti mate Wa

— Il nt,erl udeos Hot Copy
— Jb Mb Lilly Lace

R o ¢ kRollmMround The World
— Ken |E€TawgeauD 6 o r

— Ken |TaueeauDO bl oquer

— Ke n |Jeli@B®nd

n | Bediyall
 KenlGChalessD6char meur

— K e n, | Ghalstte Enchantee
Ju-D i -®9rouble-I-Am-1-Am

10 Generation Inbreeding Coefficierit2.16%
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Pedigree Analysis for
c. kKRollMAround The World 1.C.= 12.16%
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d Ancestors % Blood 1st Gen.#Times
eTourbdlansD 6 g a mR3126% 8 3,206
eGQhteef0s DOOe®A4% Gaadni tl,022
eGhteef0 s DO 0 e 283w6%e 10 31,778

Goodti me 2R&8Wdy Geor gk
Mens i 20.49% 11 50,720

GdDoehe | me 15.63% 5 13
eMitzi e 0 S 15.49% 11 38,555
mont 0s Radad94%h e a & 43
eBnchantess 14.43% 10 12,066
mont 6s Hearlp50%o Bédat 50
tonds Chevadbkl1l6%r 8 486
y LeeobOos Spaixxhe 7 139
DieeGt@re 11.17% 12 51,020

Silpho 10.70% 13 83,876
beds RochellD. A% 13 83,876
y NOwlle Gesri 10.58% 12 54,484
rNNCess 10.27% 12 53,730
KCleaimigade 10.24% 12 44 468
s Goodti me @38® | n6The Ko



 Smithoés Petit Maitr
—Adambés Unique Physiqgue

—— TerettesJoie DeMoel
XxX0s Good Time Ace I n The

r— Fai rmont 6s Hear't To
—CoXxXx 06s Ghoehe i me

— Miss Ladue

Coxb6s Goodti me Charli e Brown
r— Fai rmont 6s Radar ANh

— K and D Nombre Un De Radar
— MademoiselleGigi

X0s Good Ti m&nkMidndy Lou
 Fai rmont 6s Radar ANh

— Mademoiselle Eve
Fai rmont 6s Goodti me

10 Generation Inbreeding Coefficierit9.66%
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Pedigree Analysis for

Cox0s Goodti me Charl
Linebred Ancestors % Blood 1st Gen.#Times
Ter r efTourbdlansD 6 g a mB1In25% 6 70
Terr eGhteef0s DO o0 edWBI%® Ga/Mmi n 237
Terr eGQhteef0s DO o e 2087% 8 799
Phoe Menpsli 25.74% 9 1,389
Terr eMitzie 0 s 19.45% 9 1,066
T er r eBnchaness 18.07% 8 267
JI mmy LeedOs Spav.lOWwe 4 5
Hampt onds Chev alb.80%r 5 13
JI1 mmy Baerdelércsof Ono 15.63% 4 3
P h o e Diedare 14.04% 10 1,629
Tigre of Silpho 13.45% 11 3,018
Phoebeds RochellB4% 11 3,018
Hol | y NOwlleGesri 13.31% 10 1,803
Gypsy Princess 12.90% 10 1,773
Scobeyo6s Mdomme cl2508o0n 4 4
Cox0s GoodPoupae 1P%WI t e 4 2
T er r eHilstDe Bijsu 11.52% 6 30
B e d aCaprise Nocturne 11.06% 8 109
Haworth Boy of Laurelwood 10.949% 11 7,968



[ Band ®gedrsA Million
— Legacy St. Croix

— Legacy MsBehavindb r osewood

| JustdnLase
—— Legacy Prime Stock

— Legagy Calamity Jane

— Legacy Dominica

Kruger 6s Best Chance
r T-Boneds TrmMogeeb|l e De

— DO |  iChsarwaD O mc k e e

— Hightowers Monique

p p e r-gywed Gathigh
 Gearyos Little Dan

Par|t Remng Bie
Gearyos Little Jean

10 Generation Inbreeding Coefficieri:49%
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p ) Pedigree Analysis for
| - Kruger s Best Chanc
\ Linebred Ancestors % Blood 1st Gen.#Times
: Ter r efodrbdl@nsD 6 g a miLl906% 8 4,913
P TerreQhteefos DOOelBHBY%e Gadni 14,699
- = Terr eQhteef0s DO o e 1828% 10 39,429
4., Phoe Menpsl 15.82% 11 62,917
== Ter r eMittie 6 s 11.90% 11 48,344
WP Ter r eBndhantess 11.06% 9 15,071
" =K NO D Foxy Joe 1WA ox 64 Goodt.i
\ Hampt onds Petit@eb3%Wher 9e 4,673
7 Balihai Quad 8.89% 6 41
7AHamptonés Cheva86/%r 8 718
V == P h 0o e Dieedare 8.61% 12 66,854
\ Tigre of Silpho 8.26% 13 117,291
. Phoebeds Rochel 826% 13 117,291
7A Hol | y NOwllk Gesri 8.14% 12 73,271
v aam SMiths Bon Mot 8.10% 8 268
\ Gypsy Princess 7.93% 12 72,311
[ P h o e Cramisade 7.91% 12 58,140
Fairmont 6s Hear 7.35%0 Bé&at 75
/ B e d alamise Nocturne 6.94% 10 6,090



 Hamptonodos Chevalier
mmy Leebds FIlip

— Hampt ondés Mystique

Raedelérsof Ono
r— Hamptondés Chevali er

—Ji mmy Leeobs Sparkle
— Languedoc Creme Belle De Jour

Fairmont 6s Heart To Beat
— Terr efourbddlamd 6 g a mi n

—Hamptonds Chevalier

— Ha mpt PaugeseD 6 o r

mmy LeeobOs Sparkle
 Hamptondés Chevali er

— Langyedoc Creme Belle De Jour
Hampt onds Mystique

10 Generation Inbreeding Coefficiert2.34%
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Inbreeding Coefficient = 25%
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Inbreeding Coefficient = 6.25%
Relationship Coefficientto & +25%
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JI mmy Le&&ﬁaFI{BnA

mp \os Che
/ \l\ Ter r eTourbélandD 6 g a

Ji mmy Raedelérsof Ono —
/ Hampt onds My
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Languedoc Creme Belle De Jour
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p ) Pedigree Analysis for
= Fa|J rmont os Heart _To
b Linebred Ancestors % Blood 1st Gen.#Times
W Hamptonds Chev aB75er 2 5
am T er r elourbdlansD 0 g a mb7/119% 3 13
\ Terr eGhteef6s D6 O e B8BI% Gadmi n 37
== Terr eQhteefd s DO 0 e BORTYe 5 117
P Phoe Menpsl 42.32% 6 207
= T er r eMitzi e 0 s 32.46% 6 154
\ Hampt onds Myst i36.26% 3 3
B Hamptonds Val e n2b.00%e 4 8
7‘ P h o e Dieeétare 23.32% 7 249
==m B e d aClagyise Nocturne 23.05% 5 21
\ Tigre of Silpho 22.24% 8 456
. Phoebeds Rochel2.24% 8 456
7A Hol | y NOwlleGesri 21.81% 7 265
= GYypsy Princess 21.81% 7 265
\ Haworth Boy of Laurelwood 18.25% 8 1,186
[ Laurelwood Jeep 16.31% 8 349
B e d aBlaidcd-leur De Lys 13.97% 6 32
/ Laurelwood Bon Bijou 13.61% 9 879



r Cox06s Goodti me The
—Cox06s Goodtime | 6m Charl

— Cox06s Goodti me Lucy

— BandogGardien Capedcrusader
— B a n d @gedrsA Million

— B a n, d @&grdien Angel

— B a n d dalk@f&The Town
BandogBay ou 0 sBrflee me
r— K NO D Foxy Joe of

— B a n d @gedrsA Million

— B an d day docsThe World

n d dguodsFor Glory
— Cox0s Goodti me Pl er
—— Foursjar BandogsPattys Puddin

Four sDixerBélls

10 Generation Inbreeding Coefficier24.49%

—
N
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BandogGardien Capedcrusader

\ |
B an d dgrdien Angel
\

BandogBay ou 0 sBrilee me

N\

B an d ®dguadsFor Glory
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Pedlgree Analysis for

g/ 0 U 0 s Brilee I.Onxe24.49%
L| e edA cestor % Blood 1st Gen.#Times

r r eTourbdlansD 6 g a mR6b8% 8 2,512
rr eGhteefd s DO o e 26061% 10 30,067
rr eGQhteefos DO o0 e2B4% Gadni n8,859
Banddadag dsThe World 25.00% 3 3
Phoe Menmsli 22.91% 11 52,032
K N6 D Foxy Joe 2BL%«ox 68 Goo Bt i
Cox0s Goodti me 1824 | n 4T he 1o
er r eMitzie 0 s 17.22% 11 39,908
Cox0s Goodti me 1€41%r | 1 & Br own
Fal rmont 0s Hearle.25%o Bdat 65
T er r eBnchantess 15.88% 10 10,055
Lebull Adams Dina of Ragtime 15.63% 4 5
Adamso Uni que PB28%I qué& 32
Cox0s Gooaehe | me 15.21% 5 29
|l mmy Leeds SpadbdBhe 6 152

&
élgre of Silpho 11.96% 13 109,430
aworth Bovy of Laurelwood 9.71% 13 252,296



Inbreeding Coefficients
vs. Depth of Pedigree
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Here Ti UpRo c KRoln Cox 0's Kr ug eFrad sr mo Bandog
ONOG AdaAmund Goodtime Best Heart Bayoucd
De Mckee The World Charlie Brown GE€N Chance To Beat Créme Brulee

12.50 0 0 2 0 40.63 0

14.06 0 0 3 0 94.69 7.81
16.65 0 4.30 4 17.29 58.59 10.55
19.99 1.17 5.91 5 19.51 63.32 12.97
23.85 2.87 10.25 6 0.31 68.12 16.23
27.58 4.40 13.30 7 1.26  69.86 17.70
31.94 6.35 15.46 8 2.03 71.74 19.88
36.13 12.16 19.66 10 546 72.34 24.49
37.68 15.53 21.02 12 8.22 72.43 27.64
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Many breeders are concerned
with breed-wide genetic diversity

P4 ¢ Some breeders proposely

9 assortative mating and outbreedin
72

o~ tothose least related

¥#2. £ Selection, not the types of mating:

P,
& affect breed diversity
v



Assortative Mating

= Breeding only on the basis of appearar
(phenotype versus genotype or relation

= Positive assortative mating: Breeding
like to like

= Negative assortative mating. Breedin
like to unlike
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Linebreeding Outbreeding
Increases Homozygosity Decreases Homozygosity
Exposes deleterious ¢ Tends to prevent

(recessive) genes (recessively) affected
through increased iIndividuals through
homozygosity heterozygosity

Does not create = Does not eliminate
deleterious genes recessive genes.
Attempts to create = Tends to brings in novel
predictability and genes

reproducibility in - Tends to produce more
offspring variability in litters



Parent Generation:
Dogl Dog3 Dog4
JAVAND ¢ AA X BB

Gene Frequencies:
50% A & 50% B

Outbreeding versus Linebreeding:
4 Dog Example

Parent Generation:
Dogl Dog3 Dog4
JAVAND @AVA X BB

Gene Frequencies:
50% A & 50% B

Offspring Generation:

A \=
A \=

Gene Frequencies:
50% A & 50% B
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Offspring Generation:

AA B
AA B

Gene Frequencies:
50% A & 50% B
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== A theoretical mating with four offspring

R | IR | AR | I
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The Popular
Sire Syndrome

Wan'an e ey
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Popular Sire Syndrome

£ The overuse of individual breeding
dogs contributes the most to:

= Decreased diversity (population
bottlenecks)

= Increased spread of defective gene
(founders effect)



Popular Sire Syndrome

The overuse of individual breeding
males excludes or reduces the
iInfluence of other quality males,
thus narrowing the gene pool.
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Genetic Diversity
Breeder Diversity

Wan'an e ey



It IS the varied opinion of
breeders as to what
constitutes the ideal dog, and
their selection of breeding
stock that maintains breed
diversity
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DEVELOPING A HEALTHY
BREEDING PROGRAM



Breeding Goals

pMaintain and enhance the quality of
the breed

pbDo not limit the genetic diversity of the
population
pAsenetic Disease Control
pDo not produce affected animals

pDecrease the (carrier) frequency of
defectivegenes
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The Goal of Genetic Counseling

To effectively control
the spread of defective genes,
while preserving the health

and genetic diversity of the
population.
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Canine Health Foundation
AMERICAN KENNEL CLUB



= Top 10 Canine Health Concerns
(AKC Canine Health Foundation)

#1 Cancer (#4) #( Autoimmune

#2 Eye Disease (#RA) Disease (#7)

#3 Epilepsy (#1) #8 Allergies (#8)

#4 Hip Dysplasia (#2) #9 Patellar

#5 Hypothyroidism (#3) Luxation (#10)

#6 Heart Disease (#6) #10Renal Dysplasia-{)

#s in parentheses = 2002 rankings. Bloat was #5

\b 4 4B 4B €
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Health Issues by Diagnosis

- In the French Bulldog
:V 2009 FBCA Health Survey
’AA/ertebraI Malform.  35.09% /Hypoplastic Trachea

= /Allergic Dermatitis  27.98% /Cryptorchidism
b /Stenotic Nares 21.56% /Demodex-generalized
7A,ﬁElongated Soft Palate 15.83% /Hip Dysplasia
- == /Food Allergy 14.22% /Other-Ophtho
b /Other-Temperament  8.49% /Resorption of litters
7A,§Allergic Rhinitis 7.80% /Other i Dermatologic
= /oyometra 7.00% /Frequent cystitis
:’ Arregular or Split Heats 6.58% /Mast Cell Tumor

7Aﬁmtervertebral Disc Dz 5.50% /Hypothyroidism
c,ﬁOther Female Repro  5.35% AWry Jaw
"7 JOther-Gastrointestinal  5.05% /Other Respiratory

4.36%
4.15%
4.13%
4.13%
3.90%
3.70%
3.44%
3.21%
2.98Y%
2.98Y%
2.98%
2.98%

» . :
/ /Extreme Aggression 4.59% /Degenerative Myelopathy 2.29%
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Important Disorders or Problems

In the French Bulldog
2009 FBCA Health Survey

fAirway/Breathing 32.34%
Aertebral Malformation 27.06%
IAllergies 23.62%
/Orthopedic Disease 13.07%
/Cancer 7.57%
/Eye Disease 4.36%

/Cardiac/Pulmonary Dz  3.21%
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Vertebral Malformations in the
French Bulldog










Vertebral Malformations in the

French Bulldog

pzDifferent Types of Malformations
D/Hemivertebrae

Dz

Butterfly Vertebrae

Dz

Block Vertebrae

pzTransitional Vertebrae
D7668 French Bulldogs in the OFA Spine Databas

D795.1% of French Bulldogs show some vertebral
abnormalities in OFA Spine Database

0235.09% reported in the FBCA Health Survey



Vertebral Malformations in the
French Bulldog

pzZAbnormal Vertebrae Seen

p7Hemivertebrae 73.8%
D/Butterfly Vertebrae 18.1%
p7Block Vertebrae 6.9%

pzlransitional Vertebrae 1.2%

pzLocation of Abnormal Vertebrae
pACervical Spine 1.5%
pzThoracic Spine 95.1%
pDA.umbar Spine 3.4%
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Vertebral Malformations in the
French Bulldog

D7Degenerative disk disease Is not correlated to
vertebral malformations

D7Most vertebral malformations do not cause clinic
pain or discomfort

DzSpines among littermates and results of breedin
based on parental status vary



Allergic Dermatitis in the
French Bulldog
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27.98% in the FBCA Health Survey



Brachycephalic Syndrome in the
French Bulldog

DzDisorder of respiratory difficulty due to anatomic
restriction of air movement

DzCan cause sudden death
pDzSyndrome based on several components

p7StenoticNares

D7Elongated Soft Palate

pD/HypoplasticTrachea

D7EvertedLaryngealSaccules

A\ 4b 4B 4B €
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StenoticNares




