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The mitochondrial DNA sequence analysis of
domesticated chickens and its implication

to the evolutionary origin of fighting cocks
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This study gives clarity to the origin and evolution of domesticated chickens in Asia in
view of molecular evolution. For domesticated chickens, evolution is tightly related to many
aspects of human nature and culture. Because of the interest in the evolutionary process
involved with such human factors, domesticated chickens have been chosen for study because of
their evolutionary origin and process that has been deeply influenced by human factors.

Man has domesticated and bred chickens for various purposes for a long time. For
example, a fighting cocks, Shamo, and long-crowing chickens, Naganakidori, are typical
examples that must have been bred for the purposes of entertainment and appreciation that are
part of human culture. For this reason, these two varieties of domesticated chickens are
excellent materials for the study of how human culture has influenced the domestication and
breeding process of animals.

A variey of cultural aspects of raising and keeping Shamo and Naganakidori have been
observed not only in Japan but also in other Asian countries such as Thailand and China.
Therefore, the understanding of the geographical origin and domestication process of Shamo and
Naganakidori is one of the key issues for elucidating the relationships between human culture
and its reflective breeding efforts. However, it is of prime importance to study their
evolutionary origin and phylogenetic relationships using DNA sequence data, because their
molecular phylogenetic relationships will be so objective and reliable as to form the bases of the
discussion about domestication and breeding of chickens.

Chapter 1 explained the background of the studies of domesticated chickens from the
viewpoint of evolutionary biology and cultural intervention. It also described the purpose and
biological significance of the present study.

Chapter 2 focused upon the evolutionary origin of Japanese fighting cocks. A total of 42
blood samples were collected and measured three morphological traits (height, weight, and
shank length) of fighting cocks, Shamo, in nine places in Japan. Moreover, in collaboration
with colleagues in Myanmar and Southeast China, blood samples of domesticated chickens in
their respective regions were also examined. Extracting the mitochondrial DNAs from the
blood samples and sequencing their D-loop regions, phylogenetic trees of the domesticated
chickens were constructed. The phylogenetic analysis has shown that the Japanese Shamo was
separated into two groups: One group contained exclusively individuals from the island of
Okinawa, and the other was composed of the individuals from Kyushu and Honshu islands of
Japan.

The results of the phylogenetic analysis are consistent with that of the morphological
analysis of the three traits. In particular, the Okinawa Shamo showed consistently larger values
of height, weight, and shank length than the other Shamo groups studied. This observation
supports that the Japanese Shamo has come from two separate origins. It is also known that

different names are used for calling Shamo in Japan. In Okinawa, Shamo is pronounced as
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“tautfir” which is quite similar to its Chinese pronunciation. In the other parts of Japan, it is
pronounced as “shamo” which is very similar to the pronunciation of the old name of
“Thailand.” This cultural aspect also supports the separate origins of Japanese Shamo.

In Chapter 3, to elucidate the evolutionary origin and the domestication process of
Naganakidori, nine blood samples of this variety were collected from five places in Japan. In
Japan, three varieties of Naganakidori; Koeyoshi, Totenko, Tomaru, have been bred to develop
an exceptionally long crow of over 15 seconds. the mitochondrial DNA was then extracted and
its D-loop region sequenced. When a molecular phylogenetic tree was constructed, it was
found that all three varieties were monophyletically related. This finding is surprisingly
interesting, because the three varieties are remarkably different to each other in morphological
characters. Moreover, Naganakidori's group is located between the group of Okinawa Shamo and
the other Shamo group. It strongly suggests that Naganakidori originated from Shamo.

Chapters 4, on the basis of the results of Chapters 2 and 3, 34 samples from 12 varieties of
the ornamental chickens were examined to understand their evolutionary origin. Then, it was
found that all the ornamental chickens examined have been derived from Shamo. It strongly
suggested that all Japanese domesticated chickens including the ornamental chickens and
Naganakidori might have been originated from Shamo, particularly the ancestor of Okinawa
Shamo. The conclusion is that the intensive pressure of artificial selection was imposed on the
Shamo population that had been already established for the tradition of cockfighting in order to
create novel variation of ornamental chickens, resulting in profound differentiation of Japanese
varieties of domesticated chickens.

Chapter 5 considered the background that the original Shamo has produced Japanese
domesticated chickens, from both historical and biological approaches. The conclusion is that
the ancestral Shamo was brought first into Okinawa and then distributed over Japan through
driving forces such as appreciation, entertainment, and competition that are certainly part of
human nature and culture.

Finally, it should be emphasized that this study would eventually provide basic and useful
information related not only to the evolutionary process but also the important issues such as the

animal protection, nature conservation, and global environments.

— 281 —



M OEEREROER

=T UL, BEO#Z BT, LR ERZ Y AA TEREME OB 28R 72 MFEDME
HENBEE RESNL TV, KX T, RO ATERZZIT CE2RFENR
HZBTHHUYE (EBE)., THFTFFI LZ0MOFE LD 3 FDEEEFHIE
BERALNMNZITAZEZEMNELT, 26D b FU 7 DNA (mtDNA) O
BLFRE & o TELFROT 21T, Beam & BB L7z,

9. BEE BMICER SN v EOEILEIRDOMEZTo7-, BAZED 9 H
SIS 42 RO Y v DMK Z I L. mtDNA @ D-loop fEE D 1100bp DHEFAIF %
RE L. DT REFFITZITo72, ZOBR. 2 BEOKREEHE (Gallus gallus) %7 U
NTN—TE LTRWE, £, k. KE, PREFOR I 72 EDOREILE O L fighr
BiTo7, ZNHDFER., BAROV v EIZ, MBI YETDOHLDT T AEZ—LAKMN - SuM
VX LHBYYEDBRELIZITAZ—D2ODRINAETTAZ—NERE T LA
LIl oTn, X 6T, TEE OFEFRLHMAIREIR 2 S B4 2 b rIE£1X, B
KOV XENINGD 2 ODRBR ST I TRE—IORBIEFELRNZ EER LT,

wIWZ, THFTE Y ORIREFEBIEEZHASNIT 272012, DFELFRRNT %
fTole THFEFRVIE, o=U Y OB EFENRDTH 3 ERE LRIV OIZH
L, 20 00K bR EFRIT DI L THARFERZ TH D, BAD 5 il 6 3 HfE 9 fEED
THFH R OMmiEEED, mtDNA @ D-loop Ik 1100bp DHEEELF| ZRE LT, £
NEDIEERE Y EREDZFOMDBARE 74 BEOEE 83 HEEZHNT, w4+%
Wt 2R L, TORKE, BRESnMEIcBEER <, BRI KRES ER D 3 A
DFHFHF R OTRTOMEEIET, S FREBIZBNT—2D7 FAFX—%2KTHZ
ENGLY . INSDFT T FYIZR—HEENOHETAIHERETHIZ L EZH LM
W2 L7, SHIZHEBRENZ SZ, THFHFRI DT R Z2 %, OFREsizBn T
B Y EDHRDT TAFZ—LARM - N E B Y EDRALEI FREZ—LD
BN ET Db, THFTF RV IV YEZERE L TERESRAZRREENREWV D
EHB LML,

BRBIC, Yy ELETHFTHF Y LSO 12 5HFE 35 EEOBKMEO BV B ARORE DI
{LBEZRBEMRIZ OV T b mtDNA OESIENT 21T o 7=, ZOFRER. R HER, 3
Ty AN - U v B E B Y EDREAELEZ A —0bHETHZ ENH LN
Sz, LEDOFERM G, HBIZERA L0 Ny v e, 14 MR LRI i & AN -
TUM & DR MBEANT T2 BIZ o T, BALREIZEA IR, a2 2 BROFZEDORBFED
EHIZHAW SN E WS AR LT,

T DOFEREIL, 4 F T DNA FENIZE A BT o Tz ¥ BRF DM
BB W AOFEOEBEFEIER EFEEREE, PIHDTHLNILELD
Thd, LEOLX ST, KL, & FECFERITICSUEERNEZEREMZ 52 21T &
V. BARICBITAFEEOLIHFCBRZHALNCLTEY . ZORHMEIZIERTICE D
EFHMITE B,

ANBAFREIZB EHENT, BUEBRAER L OB CHEAMOERGE 21To T2, /MRILE
. WIROERNZR L CHRIMERISE 2TV, BEESTOER. ZANEUEZITS
KEIZZELTCWD EFME L7, 2. KmXORRIE, T CIZ2ROERSICREIN
TEBY., -, KiCONEERFTEE TEIN TWD Z N LIEFEORIIC S MBI EN
R U7z, BLE, MEMICATARMIL. B EZIT AKEZFZITEL TS &

L7,

—282—





