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12. Animal Genetics and Resources Research

(1) Molecular genetic characteristics of Korean native pig(KNP)

A total of 648 pigs from 17 pig populations including six KNP, four Chinese native 

pig and four commercial pig populations were genotyped with 26 microsatellite(MS) 

markers and calculated the genetic distance. Genetic distance among KNP populations 

was relatively lower than that among other populations, and this result may be found 

by inbreeding program in small scale of population. In phylogenetic analysis, all KNP 

populations formed a distinctive cluster from the other populations.

Genetic uniformity among pig populations was analyzed using Structure software(ver 

2.3.3). Among six KNP populations, three showed high genetic uniformity. However, the 

others showed lower uniformity or high level of impurity and heterozygosity. These three 

requires an active population management. 

(2) Investigation for maternal origin of Korean native chicken

In sequence analysis of the mitochondrial DNA(mtDNA) D-loop region of 315 chickens 

from 11 populations, thirty-five variable sites that defined 21 haplotypes were observed. 

Based on haplotype diversity, it speculates that the genetic pattern of Korean native 

chicken is somewhat similar the pattern of chinese native chicken.

Fig. 12-1. Phylogenetic tree for genetic relationship among the 17 pig 
populations with 23 MS markers
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 Table 12-1. Genetic diversity within Korean native chicken and White Leghorn

population N
Number of 

polymorphic sites
 Number of 
haplotypes

haplotype
diversity

Nucleotide 
diversity

Native

Yellow 12 24 6 0.818 0.00694

Black 12 23 8 0.924 0.0069

Red 12 23 6 0.864 0.00772

Jeju 16 19 6 0.817 0.00622

O-ke 12 21 4 0.712 0.00539

Long Tail A 12 0 1 0 0

Long Tail B 11 0 1 0 0

Long Tail D 12 5 2 0.303 0.00123

8 Korean breeds 99 32 18 0.9 0.00662

Cornish 12 12 3 0.591 0.0045

Rhode Island Red 12 8 2 0.458 0.00315

Leghorn 12 0 1 0 0

3 Forign breeds 36 19 6 0.798 0.00485

All populations 135 35 21 0.917 0.00671

In result of network analysis, 21 haplotypes clustered into 5 clades which were A, B, C, 

D and E. The distribution pattern of each population of Korean native chicken is similar 

to that of Chinese native chicken, however, slightly different from that of Japanese native 

chicken. These results indicate that Korean native chickens were derived with at least five 

origins from China.

Fig. 12-2. Median network profile based on mtDNA D-loop haplotypes
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Fig. 12-3. Genetic uniformity among 17 pig populations

(3) Study on bovine embryos cryopreservation

For embryo vitrification, in vivo and in vitro blastocysts (BL) were exposed to VS1 (10% 

glycerin, 0.1 M glucose, 0.1 M sucrose, PEG 1%) for 5 min, and VS2 (10% glycerin, 10% 

EG, 0.2 M glucose, 0.2 M sucrose, PEG 2%) for 5 min and then VS3 (10% glycerin, 30% 

EG, 0.3 M glucose, 0.3 M sucrose, PEG 3%) for 1 min. The exposed embryos were then 

loaded into 0.25 ml plastic straws and then plunged into liquid nitrogen. The straws were 

held for period of 1 to 2 weeks before thawing. In embryo viability, no differences in 

blastocyst re-formation rates were found between in vivo and in vitro embryos. whereas 

expansion-BL rates was significantly higher for in vivo-derived embryos (72.7%) when 

compared to in vitro-derived embryos (51.4%), respectively (P<0.05). In conclusion, our 

results indicate that vitrification method might enhance cryopreservation tolerance for 

bovine embryos.

Table 12-2. In vitro survival rates of bovine embryos vitrification freezed with different embryo sources

Embryo
No. of 

used embryo

No. of embryos(%)

Re-formation Expansion-BL

In vivo 12 11(91.7) 8(72.7)a

In vitro 45 37(82.2) 19(51.4)b

 Values within lines that do not have a common letter differ using the ANOVA test(P<0.05).
 Replicates 4.
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(4) Standardization of Embryo transfer technology in korean cattle

The objective of this work was to determine the effect of corpus luteum (CL) grade on 

pregnancy rate after embryo transfer in korean cattle and we found that CL development 

was linked to pregnancy rate. The in vivo derived blastocyst-stage embryos were 

transferred to 15 recipients synchronized in the estrus cycles. Based on size and palpable 

characteristics, CLs were categorized into three grades. The grade three CL is not to be 

identified by rectal palpation. The pregnancy rates tended to increase with the increase 

in CL size of recipients. In grade one, two, and three, the pregnancy rates were 62.5%, 

50.0%, and 0%, respectively. This result suggests that pregnancy rates after embryo 

transfer might be affected by the CL status of recipients.

Table 12-3. Pregnancy rates according to corpus luteum grades of recipients

Grade of corpus luteum
No. of

Recipient Pregnancy (%)

Ⅰ 8 5 (62.5)

Ⅱ 4 2 (50.0)

Ⅲ 3 0 ( 0.0)

(5) Study on Freezing of Male Germ Cell 

This study was carried out for the development of effective preservation on animal 

genetic resources. For semen freezing, semen was collected from a Korean Native Bull 

(Chick Cattle) over a period of three years. The semen was diluted 1:1 by AndroMed 

<GradeⅠ>

Fig. 12-4. Bovine ovary graded according to morphology of corpus luteum.

<GradeⅡ> <Grade Ⅲ>
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and Tris-egg yolk extender for 5 minutes, then the frozen straw was plunged to LN2. 

The survival rate was significantly higher (P<0.05) in Tris-egg yolk extender than those 

of AndroMed extender (89.7± 19.8 vs. 73.4 ± 11.2). However, there was no significant 

difference on the motility (78.4 ± 18.7 vs. 67.9±14.6). Followed by this study was to 

evaluate the presence of like-spermatogonial stem cells in porcine. In conclusion, the 

impact of this study will be its practical application to improve viability and fertilizing 

ability of cryopreserved spermatozoa used for in vitro fertilization (IVF) and AI, which in 

turn will be beneficial to animal genetic resources conservation

Table 12-4.  A comparison of survival and motility between two different extender sources for 
freezing of Chick Bull Semen

Semen extender
Evaluation to sperm (%)

Survival Motility

AndroMed 73.4±11.2a 67.9±14.6

Tris-egg yolk 89.7±19.8b 78.4±18.7

 a,b Percentage with different superscripts within columns indicate significant differences(p<0.05).
 Replicate 6.

(6) Studies on the optimal energy level in young elk deer 

Two experiments were conducted to assess the optimal energy level of dry matter (DM) 

intakes on body weight gain and velvet antler yield in young male- and female elk. Elks 

of treatment groups were fed diets with 67 (T1), 70 (T2) and 73% (T3) of TDN. Average 

body weight gains of T1, T2 and T3 groups using male elks were 71, 71 and 68 kg, 

respectively. Yields of velvet antler in T1, T2 and T3 groups were 611.7±126, 735.8±308 

and 676.3±236 g, respectively. T2 group showed highest income index. In female elks, 

average body weight gains were 7.6, 15.5 and 11.3 kg, respectively. TDN 70%-fed group 

showed highest income index. In conclusion, male elks fed diet with level of TDN 70% 

exhibited increased yield of velvet antler. 
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 Table 12-5. Velvet antler production in young bull elk deer fed diets at different energy levels

Item
Treatments (%)

TDN 67% TDN 70% TDN 73%

Velvet antler yield(g) 611.7±126 735.8±308 676.3±236

Ratio(%) 100 120 111

 

Table 12-6. Body weight gain in female elk deer fed diets at different energy level

Item
Treatments (%)

TDN 67% TDN 70% TDN 73%

Initial body wt. (kg) March 207.3±16.7 207.3±15.0 207.3±15.3

Finial body wt. (kg) Sep 215.4±19.1 229.9±12.2 218.6±17.7

body weight gain (kg) 7.6±12.4 15.5±3.0 11.3±10.4




