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This experiment was conducted in order to determine the changes of the phenotypic and gene
frequencies of esterase-D isozyme in Japanese quail by full-sib mating. The materials used
in this experiment were full-sib and random mating groups which originated from the control
population maintained by random mating in our laboratory. The red cells from the adult female
and male quail in both groups were examined for esterase-D isozyme by using starch gel
electrophoresis.

The results obtained were summarized as follows.

1. As inbreeding progressed, the number of lines and families decreased rapidly, that is,
38 families of 38 lines in the first generation at the begining of the experiment were reduced
to 12 families of 3 lines in the fifth generation. On the contrary, 40 families were maintained
in the random mating throughout the generations examined.

2. Frequency of I phenotype tended to increase gradually for 4 generations as inbreeding
progressed. Frequency of 'S phenotype decreased rapidly for 2 generations, but it tended
to increase in the subsequent generations. Frequency of SS phenotype tended to increase
slightly, but it decreased with inbreeding after 3rd generation. On the contrary, any marked
changes were not found as the generation progressed in the random mating group.

3. In the full-sib mating group, frequency of Es-D” increased from the 2nd to 3rd generation,
e.g. it was 0.307 in the 2nd generation and 0.458 in the third generation, while frequency of
Es-D® decreased from 0.693 in the 2nd generation to 0.542 in the 3rd generation. On the
contrary, any marked changes of the frequencies of Es-D” and Es-D® were not found as the
generation progressed.

4. The observed values of FF phenotype agreed with the expected value for 4 generations in
the full-sib mating group. The observed values of S and SS phenotypes agreed with the
expected values for 2 generations, but these observed values did not agree with the expected
values in the subsequent generations of the full-sib mating group.

5. The surviving lines showed a tendency of higher frequency of FS phenotype (heterozygote)
and lower frequency of SS phenotype (homozygote) than those of the extinct lines.

6. These results suggest that heterozygote of esterase-D isozyme shows advantages over
the homozygote as inbreeding progresses and that increased homozygosity of genes and also
decreased heterozygosity of polygenes causes the inbreeding depression.
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Fig. 1 Diagrammatic patterns of esterase-D isozyme in Japanese quail.
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Table | The number of lines and families maintained at 0 —5th generation in the
full-sib and random mating groups

Mating Generation
group 0 1 2 3 4 5
No. of lines — 38 27 13 6 3
Full-sib No. of families - 38 35 24 11 12
Inbreeding coefficient 0.000  0.250  0.375  0.500  0.594
in chick
Random No. of families 40 40 40 40 40 40
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Table 2 13, EXHEF LVEBESTEREIIFTZ3ILATFS—¥ D 74/ v+ 20HERICE
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fXH 47.4% » 5 2#H 32.9% £ 49, EXHRIFUEEEZEIP AN LALE
A5, 3WRELETEMOERAS S, FICSHRETIEE.3% 40, 425
5HABICAT TR EMA AL SN, £/~ SS BOEEIT 1 H#AH 47.4% » 5 2 #{H
52.9% &% 0, IV LT LICHENT EEAA LN LarLzds, 3HAETIR
27.1% LEREL, Z20BOHRIEVWTERP T IEEFrZO oA Zhiigl T, BE
BREETIE, FFROFEEZ1H#AH 7.5%, SH/E 11.3% 20, #HRIZFEVHTY
12T AEE A A SN, B TRkE2EMIE oML o7, FS BIDSEREIT 41.3
~47.5% OHEEOEZRL, HRIEIZLWELREED S hadh o/ £7- SS BOEE
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CRELY, WThORRAEELERIIFOWE{LT 22 PHE 2 EE -2
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Table 2 Frequencies of phenotypes of esterase-D isozyme in the full-sib and random
mating groups

Generation
Mating group Phenotype
0 1 2 3 4 5
FF - 4 o 10 9 5 1
(5.3) (14.3) (18.8) (22.7) ( 4.2)
FS - 36 23 26 10 20
Full-sib (47.4) (32.9) (54.2) (45.5) (83.3)
SS — 36 37 13 7 3
(47.4) (52.9) (27.1) (31.8) (12.5)
Total — 76 70 48 22 24
FF 5 6 5 5 10 9
{ 6.3) (7.5) ( 6.3) (6.3) (12.5) (11.3)
FS 36 38 36 37 33 35
Random (45.0) (47.5) (45.0) (46.3) (41.3) (43.8)
SS 39 36 39 38 37 36
(48.8) (45.0) (48.8) (47.5) (46.3) (45.0)
Total 80 80 80 80 80 80

a) Percent of phenotype.

Table 3 13, EXBEF LUVEBEATEBIBITIAIRATTI—E¥ D 74 V4 ot
IBIEFHEENENARL -, EXETE, Es-DTOBEFHEELL, 2 #tEHTIE4 NS
1 0.283, 0.307 DEARL =, SHAETIZ0.458 241, 2L S 3HAF I,

Table 3 Gene frequencies of esterase-D isozyme in the full-sib and random mating

groups
Generation
Mating group Gene
0 1 2 3 4 5

Full.sib Es-DF - 0.283 0.307 0.458 0.455 0.458
w1 Es-D° - 0.717 0.693 0.542 0.545 0.542
Rand Es-DF 0.288 0.312 0.288 0.294 0.331 0.331
andom Es-D* 0.713 0.688 0.712 0.706 0.669 0.669

THEMPH LN ZOBEFEETSHREE CRL &) 2E RSN, —7F, Es-
DS OBIZFHEEIR 1, 2HARBETIRZNFN0.717, 0.693 DEERL 25, 3HMAETIE
0.542 &40, BHL A FALUBOBRIIENTE 0.54 DEF IR 2Tl
T, BESTEM T, Es-DF OMBEFHEEIL 0.288~0.331 0&BE &2 0, #RIIEI=
LWz s h -7, —F, Es-D° OB(ZEFHEEL 0.669~0.713 £ % 1, Es-D" D
BETFEEOEE LFERER HRICEIEMERDSAE o2, ZOLHIT, EXFHTRE
EEXEBOBELELYD, BXDOBRETRIETHEENE/LS D 51l

3. EXIHIIATI—EDPAVHA LAORREEEOHEELHFEL DESY
Fig. 2 i, EXHRE25REDZBEOITAT I -¥ D 7TA VA 20ERRIFEEDHRE
EEEHFEOENMII>VWTRRL 2. FF BHEEOREME T 4R E £ TIREAFELIRE
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Fig. 2 The observed and the expected frequency of esterase-D isozyme
phenotypes at 0 —5th generation in the full-sib mating group.
@—® observed, O——0 expected.
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Fig. 3 The observed and the expected frequency of esterase-D isozyme
phenotypes at 0 —5th generation in the random mating group.
®——® observed, O——0 expected.
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Table 4 Comparison of frequencies of esterase-D isozyme between surviving and
extinct lines in the full-sib mating group

Generation
Phenotype
0 1 2 3 4 5
Surviving 6.3 5.6 22.2 19.2 21.4 4.2
lines ( 5/80) ( 3/54) ( 8/36) ( 5/26) ( 3/14) ( 1/24)
FF
Extinct 4.5 5.9 18.2 25.9
lines ( 1/22) ( 2/34) ( 4/22) (2/8)
Surviving 45.0 53.7 41.7 61.5 28.6* 83.3
lines (36/80) (29/54) (15/36) (16/26) ( 4/14) (20/24)
FS
Extinct 31.8 23.5 45.5 75.0
lines ( 7/22) ( 8/34) (10/22) (6/8)
Surviving 48.8 38.9% 36.1%% 19.2 50.0* 12.5
lines (39/80) (21/54) (13/36) ( 5/26) ( 7/14) ( 3/24)
SS
Extinct 68.2 70.6 36.4 0.0
lines (15/22) (24/34) ( 8/22) ( 0/ 8)
* P < 0.05.
** P <0.01.
=1 =

AERTIE, 2% ) ZVREICL o TEXHRZ 5 RED B EDOERY X 5D MERT
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