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Application of animal genetic information to improve animal productivity
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ABSTRACT :

on the characterization of domestic animal genomes

Increased emphasis has been placed

and performance as a new method to further
increase the selection efficiency of animals. Despite
its scientific immaturity, the rapid progress made in
animal genome mapping has already exceeded
expectations. For cattle, four linkage and two
cytogenetic maps have been produced. Several
monogenic traits have been characterized at the
DNA level and the identification of loci influencing
polygenic traits has been intensively studied world
wide. Using DNA markers to improve the genetic
performance of animals for the economic traits such
as growth. carcass quality. milk production,
reproduction. and disease resistance will become an

important aspect of animal breeding.
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Table 1. Current status of genetics maps of important animals.

A 2oMe < 1700719 DNA EA92 (DNA
marker)7t FHAAE (linkage map) ol YeRER)
I A E oF 140070, Lol ME <k 35070, HolA
€ F WN07HEEt Ao 2 A7 B3 Aok
(E D). E& Soldxe wze dato Agra
¢H DNA etelBal2l (large insert DNA library) 7}
7t F(species) 2 AFRHZoH Fa 71&9 o
A% 49 Ze e ol ZHMA(BAC. bacterial
artificial chromosome) library 9+ &2 ZFAA)
(YAC. yeast artificial chromosome) libraryS &3l
677 A AM TES] Hon 49 AL BF )
7t ©rgo] Hoh

TR 7lsolsdl 4 SolaARY 2Ae s
A A 22 (genome scanning). 9 AE 24 (positional
cloning). ¥u{-AAEA (comparative genome analysis).
FAA LA R (DNA microarray). ¥HAHI 8
¥4} (radiation hybrid mapping). X2 %(gene
targeting). A XA P& E A 4 Htransgenic animal
production) &9 7l&°] A o|&H 1 Ut HWHEF
J AP eIt AZ4Y Jeg g dgsid
oS3 2o DRAAgA: g o FAREAQY

haploid chromosome

No. of coding gene

No. of Microsatellite

Species number(n) (type I) DNA marker (tvpe II) DNA marker Genome length(cM)

human 23 >30000 ~ 8000 3300

mice 20 6992 7377 1450

cats 19 ~500 254 3300

dogs 39 218 276 2700
minks 15 7T 0 -

cattle 30 400-300 1236 2990-3532
goats 30 257 307 3100
sheep 20 254 504 3063

pigs 19 369 ~ 1000 2300-23500
horses 32 a3 309 2000
chicken 39 220 677 4000-4200
Zebrafish 25 275 2000 2145

H] 11 Modified from O'Brien et al. (1999).
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A el BRRAAYo] 2 §AANY 5L
(epistasis)oll 2JajA] LAH = HIHE 25177} o
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Aol g AAdMe 237t Q& & Yds A
oltt. 12y} H]E marker assisted selectionol] AMEE)
Ae FRXAT Arranz (1998)5S & A 204
o & fZ ¥dEE vAE quantitative trait loci
(QTL) o] Aeg LA A2 1 FHE =4

£ A3t 2RE sk 59
F FHEZ A EA(QTL detection) o] A<,

A 3
49 AEFEAAY go 7IAstH AFA 2
BE FHES #2 29 2 ¢AA dolNE Ugd

FH #FEE Jehlx ok &R positional
cloning€ ¢ milk QTLES F3AE0] 932 o
HAE ot B2 A7} o] Foj Aok A ) sz
o 1oJA = Marklund (1999) So] FMA) 4N
A2 A HAEd g QTLE WAL backcross
£ & 2 234E AgUstady LHsgh

Table 2. Disease and qualitative trait loci for cattle. pigs. and sheep identified by genome scanning.

species traits

genes or chromosomes

references

chronic interstitial nephritis with
diffuse zonal fibrosis
Ehlers-Danlos syndrome

double muscling

coat colors

cattle coat colors
bovine leukemia virus resistance ~ MHC
leukocyte adhesion deficiency CD18

Weaver disease

citrullinemia
DUMPS

chromosome 1

dermatan sulfate proteoglycan
somatostatin

mast cell growth factor
melanocyte-stimulating hormone receptor

Chromosome 4
Arginino succinate synthetase
Uridine monophosphate synthase

Kobayashi et al.(2000)

Tajima et al.(1999)
Grobet et al.(1997)
Charlier et al.(1996)
Joerg et al.(1996)

Xu et al.(1993)
Shuster et al.(1992)
George et al.(1993)
Dennis et al.(1989)
Schwenger et al.(1993)

porcine stress syndrome on
malignant hyperthermia
hypercholesterolemia

pigs coat color kit
coat color
fatness. growth. feed intake

meat quality (glycogen content) = PRKAG3

Ryanodine receptorl

Low density lipoprotein receptor

Melanocortin-1 receptor
Melanocortin-4 receptor

Fuji et al.(1991)

Hasler-Rapacz et al.(1398)
Giuffra et al.(1999)

Kijas et al.(1998)

Kim et al.(2000)

Milan et al.(1998)

fecundity Chromosome 6 Montgomery et al.(1993)
sheep Callipyge (muscular hypertropy)  chromosme 18. 6 imprinted transcripts Charlier et al.(2001)

infertility BMPI15 Galloway et al.(2000)

chondrodysplasia (spider lamb) FGFR3 Cockett et al.(1999)
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