View metadata, citation and similar papers at core.ac.uk

J. Agric. Sci., Tokyo Univ. Agric., 56 (1), 44-49 (2011)
ooooooog, 56 (1), 44-49 (2011)

J0o0o0dooond DNAOOOOO
goobogogoh, goobboggo
Jotbotdbotdogdod

0o og*-0ogo*=-0b000*=-0000**-

go g*=*-00

(00220110 18000/002301021000)

go:oooooobooobooooooooboooooobobo, ooobog, goboboooboooobo
toooooodoooo, OoOoOo0oUoUoUoUooooo4, toooooooooooooooooooo
ooodoo., boboooooOoODODOODOO DNAOOOOO00, oobooooobooooooooooo, O
ooo0oo 700 120000, 000000000 200000000000, 0000, OOOOOO
ooodooooodoodoodoo, tooddooodo0doooodooooooooooooooooooa
0000000000000 0000DO0O0000O000, 000000 70000000000 (OO Fis
0)00000000O0000, 0000, D000, 0000000000000 0000000, DasO
oooooooooo-ooooog, OO0, DOooOoUOoLoUoLUUooooLoooUgg, Dooooo

oobooo-0obooooobbooboo,

0o—-0-0:0000, oboogbo, boobo, obob, oobboooboo bNADOD

1. ODDOOOd

oooD1oOo200—-000000000000O0
0000000000000000Y 00000000
gboooooooooboooo, obooooobooo
o, oo, bobostooobooboooocboobooog
0% 00, 00000000, 0~0000000000
gooooooooooooooodd, ooooagod
0, 000D0D00000®Y00000 -00000000
0Y0000000000000DNAOOODDOOO
obt, oooooooooooooooooog, o
uoooooooooooooood, ooooogod
goooooooooooooooog, ooooood
goooooooooooooood, og, ooood
goooooooooooooooooooog, ooo
gooooooooooooood, ooooooogd
gboooooboooooooboooooboooooog
gbooooooooto, obobooooooooooo
Tabano et @l®000000000000000OO, OO
gbooooooooobobooobooodoodod,. O
0, 000* 00000, 00000000000000

oooooooooooooooooooooooon
oood, booooooooooooooooooond
goooooooooood, 00, ooooooooo
0000000000000000%000000000
00000000, 00000000000, 0000
ooooooooooooonoooooooooooono
oot, o4, booooooooooooooog,
uoooooooooooonooooooooooood
oodotd, 0ooooooooood, oooooood
goooooooooooonoooooooonoooon
ooooog, 0oooooooooooooooooo
ugoodod, oogodg, ooooogooooood
00000000000, 000000000000
goooood, oooooooooooooo, ood
ooooooooooooonoooooooooooono
uoooooooooooooood, ooooogod
ooooooooooooooooddds

2. goboooog

(1) 0DOOo
0020, OO0 120, 0000 170, OO0 140,

*00000000o00000b000-00
*O0O0oooooobooooo
*OQooooooo
0000000000
0000000000

-

P
brought to you by ., CORE



https://core.ac.uk/display/228783394?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

ooooooooo DNAOOOOOOOOOO0OO0O, booboooooooobooooobooo 45

goo g, oo—-020, OO00O0O0O0-0150, 0
70012500000 (0D, 000000000000
goood, 0og, ooodg, oodg, 0ooooood
s~0ooooooooooooooooobo. 00, o
0000 food, 0o00 looJooooooooo,
Uoooooooooooooooooooooooog
00 0000, [bo0JOoOoO0oD0O., DNAOO, PCR
0000000000000000000000, 00
00 ISAG/FAOODOODODODOODODOO3000™O
000000000000 0** 00000000000
goooDoooOobo Mcecwoezs40000000O0ODOO
oooog Le92000 28000000,

(2 O—000

doododo00o0ooOOo, boooooooooo
(TNA), 00000000 (MNA), Allelic Richness (AR),
00000000000 (Ho) 0000 (Hy) 0OD0O0OO
00 (Fe) OODO0OO0O, DOOOO0ODOOOOOOOOO0
000 WeR and Cockernam 0 F OO0 OO0000O,

01 D0DO0000000

sl g5 P SR

2 KRO 26 ESHR IR

E-LY) MIN 12 KIIR(5). BEER(S).
EERQ2)

R MIC 17 EEIE(4), BEKREG).
S RQ). FEkLRG)

B UZC 147 @si@4). BRERQ).
EEIE3). ikl Es)

5B UKO 15 EEE(2), TIR(S).
HEALAF3). ITER1).
HHBIL3). iR

Fy—y CHN 26" i@

A& Fv— ICN 1577 phi@R

SRR TS R R L R (L LR T R iR BN E, K
W RIMREEL 2 —HRB/IRE, RK AUURERYE
TR, mAR maREERERY, ML LA SRR
EEBONTENGR: FREEe, A4, B2, #4E1 "Fr—r ONFEN
FoHE 14, B7, A4, AL TAYRTF— ONFENR: B
6, TS, [2, BE2.

TNA, MNA, HoO OO Hg [ Microsatellite Toolkit'? O
0, AR, 000 FOO00OFSTAT 29300000%0
0d0000,000000000000000000 Fsr,
0000000000000000 D0 D000,
0oo0o0®000000000Od, 00000 FerODO
000 FSTAT 29300000, 0000 D,O000DO
DISPANDOODODODOY™, 0000 Das0000 Microsat-
ellite Toolkit'?, 0O DO OOOODO PHYLIP 35000 —
0'®0 NeGHBORODOOOOOOOO,

3. 0O g

(1) DOo0DO00UO0oOO0oUOoOoOoOoOo
0o0ooooo 280000000000, 1660000
gooboobobo, oboboboooooboobobo
00020000, 0O00O0O0OODOOOO, TNA, MNA,
AROOODOOODODOOODOO, OODODOOoOoOooOog
O, 00 AROOOO, DO0O0O0oOo0oooooooon
000 (P<0.0), 00000000 Ho, HrOODOOOO
goboobooob, Hoboo—-oooobobooo—-bo
oo, HeO0OOOOoOoboooo, HoOooooood
oooooooooooog, HeOOOOOOoOoooo
0ooooogooog (P<00,00,00-00000
HoOH:OOODOO, FRsO000000000 (P<0.01,
0O0-000 P<0.05), WeR and Cockeruam O F O 0O
0" 0 Frr O 0437£0.029, Fgr O 0.277+0.020, Fis O
02210039000, O0DDOODOOOOOOOOOO
00000 (P<0.0D)e

(2 DOODUDO0DO0OODO0OO0OO0OO
ooooooooooooboobooboon Fsedd
ooobobp,.0000b 30000, ODOD0O0O0O FsrO
gbjooooooooood, OO, 00000 FseeOO
goz20j0jooooooooooooooog, ooo 2
Uooooooooooooooooogg00dd,. O
0ooDp,000000 FsO0O0O0O0O0O000000, O
goooz2000404g, odg, oooog sgoooood
goooooooooood., og, oo, 0og, ooo
gooo 4000000, DOODO0OODOOOOO0ODOO
ooooooddds

02 70000000DODODOOODO

S TNA MNA (S.D.) AR (S.D) Ho (S.D.) Hg (S.D)) Fis

2 81 2.89 (1.07) 2.59(0.92)° 0.275 (0.017) 0.375 (0.037)° 0.271"
R 82 2.93 (1.09) 2.93 (1.09)® 0.283 (0.025) 0.446 (0.044)® 0.377"
HREE 87 3.11 (1.03) 2.99 (0.93)® 0.359 (0.022) 0.467 (0.038)™ 0.237"
BEE 93 3.32(1.16) 3.24 (1.07)® 0.398 (0.025) 0.526 (0.026)® 0.251"
BB 114 4.07 (1.46) 3.94 (1.36) 0.419 (0.024) 0.611 (0.031)° 0.321"
Fx—r 91 3.25(1.17) 2.96 (0.91)® 0.459 (0.019) 0.494 (0.034)™ 0.072"
AR 87 3.11 (1.37) 3.02 (1.37)® 0.461 (0.024) 0.533 (0.029)® 0.140"

TNA: #B* B TE, MNA: EHROEGE T, AR: 7L Y v 27 U v F R A (n=12 THILE), Hy/Hg: FH~T 0 iEAEROBRENEF

i, Fis: E584%3 (2 P < 0.05, ™ P < 0.01), MNA, AR, Ho, Hz D(S. D.): EEHERE, AR & He IR\ TEITFERMIC

Kruskal-Wallis % 7E).

BZEHYH (P <001,



46 o-00-00-00-00-00-000

03 7000000000 Fs (OD0) 00000 Dy (@O)

A 2 g HRAES BES 585 Fr—r AR Fr—
B — 0.343" 0.409" 0325 0257 0.351" 0.371"
£ 0.265 — 0.274" 0.247" 0.213" 0.312" 0.284"
HUESE 0.387 0.272 — 0.232 0.216" 0.295" 0.276
BEB 0.302 0.261 0.226 — 0.161° 0.245" 0.189"
555 0.266 0.275 0.263 0.221 — 0.163" 0.175"
Fy— 0.325 0.312 0312 0.257 0.229 — 0217
AR AF N 0.356 0.350 0.337 0.223 0.263 0.248 —
* P <0.01
s we UKo
MIC UKO — UKO® %N
0.1 i
MICW. T |
N, MDX
66 ! ICN MICW rCHN
/ mics{ J
- 3\
MIN MINT {
0.05 CHN MlNFS\ > ICN
N ve J
MnéR\ UKON.0
- —~ g
KRO KRO

01 70000D0,000000000000 (0) 000D 1250000 D,s0000O0O0O0O0O0OODO (O)
00000-00-0D.000 Das0000, D00000D-0000000 (%), MIC, MIN, UKOODO
ooooooooooOoo K:O0oOo, 1:000, F:OODODOOOO, T:00OO0, W:OOOO, s:000,

Y:0o0O, N:OOO, 0:000) 0o0.

gbobobobooooooooboboboboo
U, 0000 D000 DysO000000000000
00O VD00 DDO0DOD0U0ODNO FrODOOODOO
gooobd, gob—-0000b00oboo-0, boboob,
000000000000 -—-0000000 (oood
63%, 66%, 456%) 00000000000 —-0000O,
goboooboooboboooob—-00booooono.
D,sOUOOuoooo, O0booobooboobooooo
g-opoobobobobd, 1o0obouoboobobo
goooooboog, bo-=-0, oooooboo-000
goobooobo-0b0b00oo0o, ocooobo 20000
O00000000000000000 (000000 -0
00o0o00) 0oo0ooood, oooooooos50, O
goooooobobo1g, bosoboouob, boooo
gooooobooobobooobo—-oooobooooo, O
ugo, bo-0, obobob-=-000boobobobo
goobooboobobob—-00o0oooobogood,

4. U U

(1) 0000000000000

00, 00, 00000000 MNAOOO Ho, Hel
TabpaNo et ¢l 00000000D000D00O, OO*0
dod0000d000000000O0O0O0O0Odod, oo
0000, 0000od, 0ooooooooooooo
0do0o0o0oO0o0ood, 0o0oo0o0o0oooooooooo
dooooooooooooood, 00o00oO0Oooooo
dooo00000000oO0oooooo®, 0ooooo,
0oooooooo, 000000%000000000
00000od0dd, 000000o0O00O0oooooooo
oooooooooo®, ooooooooooooog
0dooodooodod,

00-0000000000-00000g, oooo
000000000 DNADODODODDDODOOOOOOOO
O, 0000000, O0OMNAOOO H.OOOODOG
dod0000d00d0000O0O0O0d, 000oOoooo
000000000000000, 0000000000
do0o0oo0000O00oO0o0o0og, 0ooooooooo



ooooooooo DNAOOOOOOOOOO0OO0O, booboooooooobooooobooo 47

0oooDo0O00O0, OO, 0000000000000
00, 00000o0000ooo0oooooog®, oo
000000000 100000000000, 0000
00oO00o00000000000000000, 04, O
1(0)0DsO0DO0000O, D00, O0-0, 000
000-0000000000000-000004, O
000000000, 000000000000000
0, 0000000000000 000000000
Oo

0000000000000000000000000
000000000000, 0000000000000
0ooOooo»®, 000000000 00000000
0000000, 00,00007000000000 Fis
0dodod, 000000, 00000o0dooooooo
000000, 0000000000000000000
0ooooogo,

WER and CockeruamM 0 FO OO OOO* 000
0, 0000000 (00) 0o0o0dodooooooo
000o0o000O0®0o00o0o0®o000 (oo) O
0o0o0O00000D00o00on, 00, 000000
00700000000000% 0000000000
00000 (Fsp) 00000, 00000000000
(Fe) 0000000000, O0DODOOO0ODOOOO0
0000000000 D000000D0000, 00000
0goO0ooDo000, 00D00000D0000000000
000000000 00000000d,

(2 DO0O0D0DOU0ODO0OOU0OOU0OO0OOOO

D,OOO (0D 10)00, 0000000000000
g0, booboooboboooobooooooboooobo
ooo-ooddod, 0000ooooooo00o0o0o00d
0000000, OsmaNetal® 0000, OODO, OO
gooooboobobobob—-00oobooobog, obo
ooooooooooooo, oooooooooooo
gooooobbo, oobboooboooboooboobo
dodoodoooo®, 000000, dodooooo
0000000, 00000000000 OsMaN et al.®
goobgoboobooboooboobtbo, OO =00
gobooo0o—-0O0oobobooobooobooooobo
goboboobobobobobo, bobobobobo
00, 00*0000000, 000000—-0000d -
gobooobobooobobooooboooobooboogb,. O
ooo0o Fe00O0O0O, ODOD 200000000000
gbobobobobobobob, obobobobo
goooooboobobobobob, 0O, bobobo
goboooboooboboooboooooooooo
U, 00oooog, 0000o0ooo0000o00000d
goobobooboboba, oooob-00bobo
good-goobobobobbbobooougoon. O
0O, p,O00O0O (Q10) ODOOO, DOOO0OOO-—-00
gb0-0oooboo—-0b000obooobooobooo
goooboboobobob, 0O, bobobobobo

dooooooooooooo, oooooooo @o
000)000000000000000000000
O,

D000 (0 10)00, 00, 0000, 00000
dooooo-, 0o00o0o0o0o0oO0oO0oO0ooOoooooo
000, 0000000000000000000 (00
0, 000, 000) 000000 (@oo, oooo)
0000000000 D0000D0000000000
0, 0ooooo, 00 20000000000004a,
dod00d00d00000000O0O0o0Odoog, ooo
do000000000000000000, 00000
doo0o0o0o00o000000o0o0oOoooooooa, o
dooooooooooooooooooooo, 04,
dodod00d00d0000000O0oOdooooa, o
d0d0d0OdOoodo 200 (oo, oooo) ooao
000000 -00000000000d, 0o0ooo
dooo0o0o0o0oo0oooooooooooo®, gooo
dod0000d000000O0O0O0O0od, 0ooooo
d0o000000000000000000, 0oooo
do00o00000O000O0O0O0O0O0O0O0Od, 00ooOoo
00000000000000000000000®00
00000, 0000000000000000000
0000, D000 (0 10)000000000000
doooooooood, 00, 000o00ooooooo
oooooooo, 0oo, 000000000000
0, 00000, 0000000000000000, O
0d0000000000000000000000000
ooood,.

o0:00ogooooooobbooboobboooog
ooooooo-0o0ooo0, oooooooo, ooo
0oooooooooooonoooooooooooon
OO0

oooo

1) Tsupzukl M. (2003) Japanese native chickens. In : The
Relationship between Indigenous Animals and Humans in
APEC Region (CHANG H.L. and Huang Y.C. eds.). 91-116.
The Chinese Society of Animal Science, Taiwan.

2) 00 0O (191 000000. oooooo, 0o0.

3) 0 00,0000, 0000,0000,00 0,00
000 (20100 000000000 DNADOOOOOOO
0000, 00o00oo0o0ooooooooooooo
J000. D0D0o0oooooo 55 211-218.

4) 0 00,0000, 0000,0000,00 0,00
000 (2011) 000000000 DNADOOOOOOO
gooo, oooo -gbodboooooooooooon
0000000, O0oooooooo @oo).

5) TapaNo R., NisHIBORI M. IMAMURA Y., MATSUZAKI M.,
KinosHiTA K., Mi1zuTANI M., NAMIKAWA T. and TSUDZUKI
M. (2008) High genetic divergence in miniature breeds of
Japanese native chickens compared to Red Junglefowl,
as revealed by microsatellite analysis. Animal Genetics
39, 71-78.

6) 0 OO, 0000,0000,0000,00 0,00
oo, oooo, booo, booo, booo, oooo



48

o-00-00-00-00

-00 -000

1)

8)

9)

10)

1D

12)

13)

14)

15)

16)

0 (2008) 000000000 DNAODODOOOOOOOO
Joooooooooog. Dooooog 45, 61-65.

0o oo, oooo, oooo, oooo, oooog, oo
0, 00 0O, 00000 (2009000000000 DNA
gddooooboooboooooooooo., ouood
goooo 53, 363-367.

Tapano R., NisHiBorl M. and Tsupzuki M. (2008) High
accuracy of genetic discrimination among chicken lines
obtained through an individual assignment test. Animal
Genetics 39, 567-571.

Tapano R., NisHiBorl M. and Tsubzuki M. (2009) Genetic
structure and differentiation of the Japanese extremely
long-tailed chicken breed (Onagadori), associated with
the plumage color variations : suggestions for its man-
agement and conservation. Animal Genetics 40, 989-992.
HorrMAN I, MARSAN P.A., BARkER S.F., CoTHrRAN E.G.,
HaANOTTE O., LENSTRA J.A., MILAN D., WEIGEND S. and
SIMIANER H. (2004) New MoDAD marker sets to be used
in diversity studies for the major farm animal species :
recommendations of a joint ISAG/FAO working group.
In Proceedings of the 29th International Conference on
Animal Genetics, September 11-16th 2004, Meiji Univer-
sity, Tokyo, Japan.

WEIR B.S. and CockerHaMm C.C. (1984) Estimating F-
statistics for the analysis of population structure. Evolu-
tion 38, 1358-1370.

Park S.D.E. (2004) Trypanotolerance in west African
cattle and the population genetic effects of selection. Ph.
D. Thesis, University of Dublin. Available at ‘http: //
animalgenomics.ucd.ie/ sdepark/ms-toolkit/2001’.
GOUDET J. (2001) FSTAT, a program to estimate and test
gene diversity and fixation indices (ver. 2.9.3). Updated
from GOUDET J. (1995) FSTAT (ver. 1.2) : a computer pro-
gram to calculate F-statistics. The Journal of Heredity 86,
485-486.

NEI M., TaJiMA F. and TATENO Y. (1983) Accuracy of esti-
mated phylogenetic tree from molecular data. II. Gene
frequency data. Journal of Molecular Evolution 19, 153—
170.

Bowcock A.M., Ruiz-LINARES A., TOMFOHRDE J., MINCH E.,
Kipp J.R. and CAVALLI-SFORZA L.L. (1994) High resolution
of human evolutionary trees with polymorphic micro-
satellites. Nature 368, 455-457.

Sarrou N. and Ne1 M. (1987) The neighbor-joining method :

17

18)

19)

20)

21)

22)

23)

24)

25)

26)

27)

28)

a new method for reconstructing phylogenetic trees.
Molecular Biological Evolution 4, 406-425.

Ounta T (1993) DISPAN : Genetic distance and phyloge-
netic analysis. Pennsylvania State University, Univer-
sity Park.

FELSENSTEIN J. (1993) PHYLIP (Phylogeny Inference Pack-
age) version 3.5¢. University of Washington, Seattle.
Tapano R., SEKINO M., NisHiBorl M. and Tsubpzuki M.
(2007) Microsatellite marker analysis for the genetic re-
lationships among Japanese long-tailed chicken breeds.
Poultry Science 86, 460-469.

0Oooo (20000 OOOOOOOOOOOOO OOOO
Jodoooooooooooooo. booooooo
gooo 11, 31-64.

00 0 (s 0000000000000, 00000
Joooooo 15, 27-47.

ZHou B., CHEN S.Y., ZHU Q., YAO Y.G. and Liu Y.P. (2010)
Matrilineal components and genetic relationships of
silkies from China and Japan. Journal of Poultry Science
47, 22-21.

OkA T.,INO Y., NomURA K., KAWASHIMA S., KuwAyAMmA T,
HaNaDA H., AMANO T., TAKADA M., TAKAHATA N., HAYASHI
Y. and AKISHINONOMIYA F. (2007) Analysis of mtDNA se-
quences shows Japanese native chickens have multiple
origins. Animal Genetics 38, 287-293.

Cuc N.T.K., MucHADEYI C.F., BAuLAIN U., EDING H., WEIGEND
S. and WoLLNY C.B.A. (2006) An Assessment of Genetic
Diversity of Vietnamese H'mong Chickens. International
Journal of Poultry Science 5, 912-920.

MucHADEYI F.C., EDING H., WoLLNY C.B.A., GROENEVELD E.,
Makuza S.M., SHAMSELDIN R., SIMIANER H. and WEIGEND S.
(2007) Absence of population substructuring in Zimbabwe
chicken ecotypes inferred using microsatellite analysis.
Animal Genetics 38, 332-339.

OsMAN S.A.M., SEKINO M., NIsHIHATA A., TAKENAKA W,
KinosHITA K., KuwAYyAMA T., NISHIBORI M., YAMAMOTO Y.
and Tsupzukl M. (2006) The genetic variability and rela-
tionships of Japanese and foreign chickens assessed by
microsatellite DNA profiling. Asian-Australasian Jour-
nal of Animal Science 19, 1369-1378.
o000, Dooo (198 00000 0000, 00
0o, og.

Ooo0o (2006) OOO0O00OO0OO0O0OO0—0O00O0O0O0OO
goooo— oooo 233, 1-25.



ooooooooo DNAOOOOOOOOOO0OO0O, booboooooooobooooobooo 49

Genetic Diversity and Population Structure of
Ornamental Breeds of Japanese Native Chicken
Based on Microsatellite DNA Polymorphisms

By

Takao Oxa*, Yukimizu Takanasar**, Koh Nomura™, Hirofumi HANADA™,
Masaru Tagapa™*, Takashi AMANO™** and AKISHINONOMIYA Fumihito™****

(Received November 18, 2010/Accepted January 21, 2011)

Summary : Japanese native chickens are valuable genetic resource in Japan ; however, their low pro-
ductivity limits their industrial use and forces dependence on a personal breeder for their mainte-
nance. To conserve these breeds, it is important to clarify their genetic diversity, relationships, and
structure. In this study, microsatellite DNA polymorphisms were used to analyze the genetic rela-
tionships and structure among ornamental breeds of Japanese native chickens. A total of 125 indi-
viduals of seven breeds, Kurokashiwa, Minohiki, Minohiki-Chabo, Uzura-Chabo, Ukokkei, Chahn, and
Issun-Chahn were used in analyses of 28 microsatellite loci recommended by ISAG/FAO. The results
showed that ornamental breeds maintained by private breeders showed the same level of genetic
diversity compared with populations maintained by institutes or breeding stations. Despite high
genetic diversity, significant positive Fis values indicating high inbreeding were estimated for all
seven breeds analyzed in this study. Furthermore, genetic differentiation among sampling locations
was observed in Minohiki, Minohiki-Chabo, and Ukokkei. While sub-clustered structure was observed
in the D,s tree for these three breeds, in Uzura-Chabo, genetic differentiation was not observed and all
specimens (including those from different sampling locations) were included in the same cluster.

Key words : Genetic diversity, genetic resource, Japanese native chicken, microsatellite DNA poly-
morphisms, ornamental breeds
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