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연 개 필.Ⅱ

개 립 필 상○

내 애견 가 애견산업 지 가-

견 체계 립 안 실-

삽살개 경우 뛰어나 료견 견 가 가- ·

연 개 내.Ⅲ

○

견 계 애견산업에 하는 삽살개 산업 하여 고- ,

한 삽살개 립 계통별 태 고

삽살개 도별 계통○

도별 견 료견 립 계통별 시 그룹 결- ( , ) ․

계 수립 별 근 도 질 사- ,

계통별 평가 합 개체들-

계통별 에 합한 프 그 개 평가,○

도별 질에 한-

통과 보에 근거한 고 립 실험 수행- ,

질 마커 합한 가 개 평가- DNA (MAS) ,

통과 보에 근거한 고 과 비 하여 에 한 개량 과 평가- MAS

삽살개 도별 립 계통 생산 산업 시스○

계통별 집단 특 질 고 프 그 개체 생산- ,

우수 견 액 동결보 공수 산업-

계통별 개체들에 한 마커 마커 보 가 근 도 타 개체 보- ,

공하 한 DB

연 개 결과.Ⅳ

견 료견 도별 계통·○

도별- ․

도별 시 견 후 견 생산- 40 1 2 176

실험 결과 후 동안 지 통해 필-



- 4 -

공수 한 동결 액 보○

해동 내 주 시 공 공수 해 는 양 상 도가 필-

함

삽살개 집단 특○

집단 크 가 매우 어 근 피하고 집단 하는 프 그 수행할-

필

질 경우 상 나타내어 가에 근거한 후 에 지않-

함

질 경우 매우 낮 나타내어 가에 근거한 보다는 후천-

개 할 필

질 마커, , DNA○

량 하여 개 결함 질에 한 연 결과 개 들- SNP 18 , 180 QTL

었고 들 질별 산에 지않 비 차지하고, QTL

러한 결과는 한 견 료견 계통 에 마커도움 프 그- QTL ·

시 지 않 개량 과 얻 수 것

마커도움 평가(MAS)○

질 경우 마커 과에 한 개량량 통 에 근거한 개량량- -

보다 진 않게 나타났는 는 마커들 산 만 하 문, .

가 마커 필 함

삽살개 개체 통 마커 보 리 한, , DNA DB○

삽살개 개체들 료 리 하여 보- DB

운 하고

연 과 과 계.Ⅴ

견 료견 계통 한 지 도별 개체 생산·○

삽살개 연 연 수행-

삽살개 매개 료 동-

삽살개 견 계 산업 한○

삽살개 보 지 운- DB

삽살개 상 개 하여 문 상- , ,
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SUMMARY

. Establishment of Sapsaree breed as an world competitive dog using classical andⅠ

molecular breeding tools

II. Objectives and needs of research developments

Establishment of Korean aboriginal breed for commercialization○

- Increasing trend of pet consumers and pet industry

- Current status of limited establishment of aboriginal dogs as breed

- Great potential of Sapsarees as cure/companion dogs due to affinity

III. Contents and scop of research development

Research goal○

- Establishment of body shape, morphology and mental characters through classical

and molecular breeding tools to meet world competitive dog for commercialization

of Sapsarees

Construction of Sapsaree lines○

- Establishment of body shape, morphology as cure/companion dogs and selection of

founders for each line

- Design of mating scheme and study on inbreeding and genetic defects

- Evaluation of body shape, morphology, and mental characters, and selection of

individuals as parents and mating

Development and evaluation of breeding programs for each line○

- Setup of breeding goals for each line

- Setup of classical breeding scheme though pedigreed and phenotypes

- Development and evaluation of marker-assisted breeding value models by

combining DNA markers that were detected for each trait

- Evaluation of genetic improvement using MAS

Generation of Sapsarees lines for curing and companion purposes and construction○

of commercial system

- Establishment of line-specific traits, implementation of breeding programs

- Conservation of sperms of suprior seeding dos for commercialization

- Database construction to manage data of DNA markers, breeding values,

inbreeding information

IV. Results of research development

Establishment of breeding goals for curing and companion purpose and line○

construction

- Setup of breeding goals for morphology and mental characters
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- Selected 40 founders and generation of 176 dogs in 2nd and 3rd generation

- Indication of successive selection through selection to meet the breeding goals

Conservation of sperms for artificial insemination○

- Indication of high density of sperms for succesful AI in case of the insertion of

sperms into uterus

Genetic characterization of Sapsaree population○

- Indication of avoiding inbreeding and enlarging effective population size

- For morphology traits with moderate heritability, great expectation of genetic

improvement through selection based on breeding values

- For mental character traits with low heritability, indication of better environment

& management practices, rather than selection based on breeding values

Detection of DNA markers for morphology, mental characters and defects○

- Detected 180 QTLs by GWAS analysis using high-throughput SNP chips, which

explained significant proportion of phenotypic variation

- This results suggest great effect of genetic improvement through marker-assisted

selection program when the detected QTL are utilized for cure and companion dog

line construction

Evaluation of marker-assisted selection (MAS) response○

- The rate of genetic improvement was not greater when MAS was implemented,

compared with the pedigree-phenotype selection, because the QTL detected in

this study explained only small portions of genetic variance

- Thus, it needs to detect additional QTL for efficient MAS implementation

Database construction for efficient management of Sapsaree individuals, pedigree○

and DNA markers

- The DB online sites are open for data management and advertisements

V. Product of research and plans of the production application

Establishment of generating individuals through lines for curing and companion○

purpose

- Boost up the research in Sapsaree breeding institute

- Boost up the activity of Sapsaree-mediated cure programs

Establishment of world-market competitive resources for Sapsaree○

- Construction of online DB and management of Sapsaree advertizement

- Commercialization of Sapsarees for education, culture, and tourism
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제 장 연구개발과제의 개요1
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제 장 국내외 기술개발 현황2
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제 장 연구개발수행 내용 및 결과3
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체고(cm) 체 (kg)

평균 평균

연 암 52.7 (3.3) 43-62 19.3 (1.9) 14-25

수행 수 56.3 (3.8) 47-68 21.1 (2.7) 15-32

견 암 54 49-58 22 18-26

수 56 52-62 25 21-29

료견 암 56 52-60 25 21-29

수 59 55-64 29 25-33
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평균값
체고(cm) 체 (kg) 체 (cm) 체폭(kg)

가 가 가 가

견 암 53.2 54.3 19.0 19.9 59.5 60.5 22.7 23.6

수 57.5 55.0 20.0 20.1 65.7 62.3 26.3 23.9

료견 암 56.3 55.3 20.3 20.2 64.9 63.1 25.8 24.0

수 61.7 56.4 23.6 20.5 67.0 62.8 25.8 23.9
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/

후

체고(cm) 체 (kg)

평균 평균

견

암 54 48-60 22 18-26

수 56 50-62 25 21-29

식

암 50.8 46-60 19 15-21

수 53.7 48-61 19.9 15-24

료

견

암 56 50-62 25 21-29

수 59 53-65 29 25-33

식

암 54.5 47-60 19.8 15-25

수 57.6 51-64 22.6 15-28
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식 에 여하는 가 큰 수 후 신 수태 다.

본 연 에 는 료견과 견 시 견 견 하여 수가 월40 2009 9 2011

월 지 매우 낮게 사 었다12 88 .

또한 본 연 에 실시한 결과 산 낮 산 사 었88 38 43%

다.

본 연 에 가 아쉬운 식 수 가 낮 주원 과 수태 낮아

는 본 연 간 동안 본 연 상 삽살개 경우 집단 식 특 상 집단 는 경

향 삽살개 집단 통상 월 월경에 집단 는 시 에 상 상5 ~ 6

원 악 다.

삽살개 경우 식 가 통상 에 도 식 해 는 식 단 에 한1 1

연 가 필 하 해 는 보통 개월에 한 씩 는 주 단 하는 연 도5-6

할 수 는 도 개 실 필 하다.

또한 양에 한 연 는 매우 필 한 연 삽살개 균 양상태는 삽살개 과 수태,

에 많 향 미 는 앞 삽살개 양에 한 가 연 통하여 삽살개 견과 빈견들

양상태 사하고 과 수태 한 연 통하여 양질 삽살개 사료 개

필 다.
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Ingredient

(g)

Basic

Extender

Control

Extender

Experimental Extender

5 mM 15 mM 25 mM 35 mM

Tris 30 30 30 30 30 30

Citric acid 1.75 1.75 1.75 1.75 1.75 1.75

Na-benzyl

penicillin
0.125 0.125 0.125 0.125 0.125 0.125

Streptomycin

sulphate
0.075 0.075 0.075 0.075 0.075 0.075

Glucose - 1.0 - - - -

Trehalose - - 0.19 0.58 0.94 1.33
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Parameters Mean ± SD

CON ( x 108sperm/ml) 2.8 ± 0.8

Motility (%) 84.13 ± 4.28

VCL ( /sec)㎛ 83.36 ± 9.8

VSL ( /sec)㎛ 31.01 ± 2.65

VAP ( /sec)㎛ 52.65 ± 5.37

LIN (%) 42.27 ± 4.34

ALH ( )㎛ 2.14 ± 0.02

STR (%) 64.29 ± 3.26

BCF (%) 6.25 ± 0.60

MAD (degree) 19.47 ± 3.40

WOB (%) 62.80 ± 2.44

Intact acrosome (%) 86.00 ± 3.34

Table 3. Effect of trehalose concentration on sperm motility and movement value by CASA on MOT,

VCL, VSL, VAP and LIN

Parameters MOT (%) VCL ( /sec)㎛ VSL ( /sec)㎛ VAP ( /sec)㎛ LIN (%)

Glucose 38.10 ± 3.12a 64.36 ± 1.33ab 21.20 ± 2.53a 35.70 ± 2.46b 41.96 ± 4.57a

Trehalose

5 mM 37.82 ± 2.73a 60.20 ± 3.24a 19.46 ± 3.22a 31.98 ± 4.23a 41.48 ± 3.78a

15 mM 42.88 ± 3.67b 64.06 ± 4.26ab 21.72 ± 3.12a 36.48 ± 2.75b 42.34 ± 1.98a

25 mM 47.84 ± 3.27c 68.26 ± 3.33b 22.88 ± 1.68a 40.24 ± 1.73c 43.10 ± 4.32a

35 mM 43.14 ± 4.51b 62.62 ± 2.64ab 22.94 ± 2.19a 36.82 ± 1.53bc 42.30 ± 1.97a

Parameter value : Mean ± SD.
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a, b, c; columns with different letters differ (P<0.05).

Table 4. Effect of trehalose concentration on sperm motility and movement value by CASA on ALH,

STR, BCF, MAD and WOB

Parameters ALH ( )㎛ STR (%) BCF (%) MAD (degree) WOB (%)

Glucose 1.50 ± 0.10a 58.52 ± 3.88a 4.08 ± 0.16ab 13.42 ± 1.03ab 56.06 ± 4.57ab

Trehalose

5 mM 1.56 ± 0.11ab 58.24 ± 5.58a 3.66 ± 0.22a 11.96 ± 0.64a 54.92 ± 5.67a

15 mM 1.70 ± 0.10bc 59.16 ± 4.45a 4.22 ± 0.54b 13.98 ± 0.77b 57.64 ± 3.24ab

25 mM 1.76 ± 0.11c 59.92 ± 1.54a 4.52 ± 0.36b 15.66 ± 1.56c 61.34 ± 2.93b

35 mM 1.70 ± 0.12bc 59.84 ± 3.62a 4.34 ± 0.47b 14.16 ± 1.67bc 58.92 ± 2.11ab

Parameter value : Mean ± SD.
a, b, c ; columns with different letters differ (P<0.05).
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Norwegian catheter
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Table 1. Composition of freezinf buffer

Ingredient Tris buffer
1st freezing

extender

2nd freezing

extender

Tris 2.4 g 2.4 g -

Glucose 0.8 g 0.8 g -

Citric acid 1.4 g 1.4 g -

Streptomycin sulphate 0.1 g 0.1 g -

Na-benzyl penicillin 0.06 g 0.06 g -

Egg yolk - 20 % (v/v) -

Glycerol - - 12% (v/v)

DW 100 ml 100 ml
1st freezing extender

100ml
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Table 3. Analysis of frozen-thawed semen (6%glycerolandthawedat70ºC for 8 sec)

Parameters Mean ± SD

Motility (%) 64.9 ± 3.7

VCL ( /sec)㎛ 94.0 ± 5.4

VSL ( /sec)㎛ 48.4 ± 4.7

VAP ( /sec)㎛ 53.7 ± 3.2

RAPID (%) 54.8 ± 4.5

BCF (Hz) 14.7 ± 0.7

MAD (degree) 13.3 ± 1.4

WOB (%) 57.1 ± 4.1

DNC (㎛2
/sec) 416.5 ± 26.2

ALH ( )㎛ 4.4 ± 0.5
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Table 4. Pregnancy rate after intrauterine insemination of canine semen frozen with 6% glycerol

and thawed at 70ºC for 8 sec (n=15)

No. of

inseminated

motile sperm

Dog

No. of corpora lutea
Oocyte fertilization rate (%)

(Newborn / Corpora lutea)R L

5×107

A 3 5 100 (8/8)c

B 3 4 100 (7/7)c

C 7 4 27.3 (3/11)b

D 5 6 100 (11/11)c

E 9 2 54.5 (6/11)bc

5×10
6

F 4 3 42.9 (3/7)bc

G 4 5 0 (0/9)a

H 5 5 20.0 (2/10)b

I 6 6 33.3 (4/12)b

J 6 5 27.3 (3/11)b

5×105

K 4 9 0 (0/13)a

L 1 6 0 (0/7)a

M 6 8 0 (0/14)a

N 5 3 0 (0/8)a

O 5 7 0 (0/12)a
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Table 5. Pregnancy rate after intratubal insemination of canine semen frozen with 6% glycerol and

thawed at 70ºC for 8 sec

-

No. of

inseminated

motile sperm

Dog

No. of corpora lutea
Oocyte fertilization rate (%)

(Newborn / Corpora lutea)R L

4×106

A 6 4 60 (6/10)c

B 4 7 18.2 (2/11)b

C 5 4 0 (0/9)a

D 6 3 0 (0/9)a

E 2 3 0 (0/5)a

4×105

F 4 3 0 (0/7)a

G 6 6 0 (0/12)a

H 5 4 0 (0/9)a

I 5 4 0 (0/9)a

J 6 3 0 (0/9)a

4×104

K 4 5 0 (0/9)a

L 6 6 0 (0/12)a

M 5 5 0 (0/10)a

N 2 4 0 (0/6)a

O 5 2 0 (0/7)a
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Table. 1

Generation Sire Dam

0 4 6

1 4 15

2 19 26

3 45 76

4 77 86

5 174 214

6 301 309

7 492 537

8 721 735

9 836 835

10 618 656

11 297 263

12 70 78

Table. 2

Generation FIT FST FIS

Standard

deviation
CV

2 0.078 0.043 0.037 0.019 44.1

3 0.052 0.079 -0.030 0.015 19.2

4 0.089 0.067 0.023 0.006 8.4

5 0.086 0.053 0.036 0.005 8.7

6 0.095 0.046 0.051 0.005 11.5

7 0.098 0.044 0.057 0.005 11.2

8 0.098 0.042 0.058 0.005 11.4

9 0.091 0.043 0.051 0.005 11.1

10 0.093 0.043 0.052 0.005 11.4

11 0.102 0.043 0.062 0.005 10.8

12 0.095 0.043 0.055 0.005 11.3

LF
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Table. 3

Generation
Generation
Interval Variance(VK)

0 2.56 0.67

1 3.64 4.81

2 1.89 1.52

3 2.31 2.94

4 2.74 2.83

5 2.21 3.46

6 1.77 4.23

7 1.87 4.53

8 2.03 3.97

9 1.95 3.81

10 1.73 5.35

11 1.67 4.87

12 1.40 -

Table. 4 Effective population size (Ne)

Generation Inbreeding Ne Variance Ne

0 - -

1 - 5.54

2 6.20 2.41

3 2.73 6.88

4 2.72 10.7

5 4.32 18.7

6 6.14 23.1

7 6.11 32.8

8 5.81 39.9

9 6.03 27.3

10 6.76 10.2

11 7.03 2.13

12 8.38 -

Harmonic

mean
5.66 6.19
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각 값 차 나타내 각 아 값 질간 상 차 각- ( ) ( ) ,

값 질간 상 차 나타냄( )
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타 경계심 채 시 공격 향 동

0.05 (0.12) 0.16 (0.12) 0.13 (0.07) 0.11 (0.12) 0.14 (0.11) 0.14 (0.05) 0.14 (0.05)

합

0.17 (0.10) 0.38 (0.06) 0.21 (0.08)
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제 장 목표달성도 및 관련분야에의 기여도4
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제 장 연구개발 성과 및 성과활용 계획5
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변 림 연 비1. ( ) 애견탈취 향2.

삽살개 비누3. 삽살개 릭

삽살개 릭 상4.
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삽살개 미 진 한 한 재단과 업무 에 한 약LA

경산시 역 삽살개 연 립 책 료 (2009, 2010)
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날짜 출처 비고 간단한 내용 기사제목( or )

삽살개 연 공사 차 공사(1 70%)
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개 생 새 찰< > 단체사진< >

삽살개 함께< > 삽살개 함께< >
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큐리어스 어린 집< > 삽사리 시< >

삽사리 체험< > 삽사리 체험< >
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제 장 연구관련 해외 과학기술 정보6
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: IWDC: international working dog conference

© 2011 IWDBA, 8722 London Heights, San Antonio, TX 78254-2307 USA

The International Working Dog Breeding Association (IWDBA) was

organised in 2005 to support professional education and interaction

regarding Applied Science, Veterinary Care and Husbandry, and

Program Management issues related to the Selective Breeding,

Rearing, and Assessment of dogs involved in working occupations.

The IWDBA is organised as an association of individuals and organisations involved or

interested in one or more aspects of selecting, assessing , breeding, whelping, caring for,

training, and managing activities related to the production of working dogs for employment in

one or more of the working dog occupations. These individuals include scientists, veterinarians,

managers, training and assessment personnel, handlers, end-users of trained dogs or their

services, and others. The canine occupations include those related to substance detection using

the scense of smell, police and military work, service as guides for people with hearing, sight,

or other impairments, and service as assistance dogs for people with physical or other

impairments. The category of working dogs include:

Search and rescue dogs, guide and assistance dogs, military and police dogs, detection dogs

학 가 립 마다 개에 한 다양한 연 주 학 가 열림 과학 포함: 2005 2 ( ).

과 한 주 다룸 주Selective Breeding, Rearing, and Assessment of dogs . , working dog(

간에 운 해주는 훈 개 는 주 한 학 그 견 가 드견 보 견 경) . , , , ,

찰 나 견 감지견 키우는 과 연 진행하고 도, , , 2011

에 학 내 보 알수 듯 학, genetic improvement,Creating a BLUP-index to select,

주 연 수행하고 .
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Broad Institute of MIT/Harvard : The May 2005 dog (Canis familiaris) whole genome shotgun

(WGS) assembly v2.0 was sequenced and assembled by Broad.

뿐만 아니 에 연 한 개 질병 주 보 다 과 같다WGS , broad .

Cancers

Hemangiosarcoma

Osteosarcoma (bone cancer)

Lymphoma

Mast Cell Tumors (MCT)

Mammary Tumors

Melanoma (skin cancer)

Glioma

Cardiovascular Diseases Dilated Cardiomyopathy (DCM)

Degenerative valve disease

Neurological Disease &

Behavior
Degenerative Myelopathy (DM)

Idiopatic epilepsy

Obsessive-compulsive disorder (OCD)

Immunological & Metabolic

Diseases

Familial Shar-Pei Fever (FSF)

Addison's disease

Symmetrical Lupoid Onychodystrophy (SLO)

Atopic dermatitis

Diabetes

Lymphocytic thyroiditis

Exocrine Pancreatic Insufficiency (EPI)

Toller Diseases (SLE & SRMA)

Other

Dermoid sinus (DS)

Juvenile Demodicosis

Juvenile Renal Dysplasia (JRD)

Hairlessness/Canine Ectodermal Dysplaysia (CED)

Progressive Cone-Rod Dystrophy (PCRD)

Progressive Retinal Atrophy (PRA)

Pseudopelade

White coat color

Pyometra

참고

주 :

http://www.broadinstitute.org/scientific-community/science/projects/mammals-models/dog/disea

se-research/dog-diseases

문 시

비1.genome seq, : Genome sequence, comparative analysis and haplotype structure

of the domestic dog(2005, Nature 438, 803-819.)

질병2. , Toller diseases:

Genome-wide association mapping identifies multiple loci for a canine SLE-related disease

complex (2010) Nat Genet. 42:250-4.
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