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Ardiningsasi 5 (1993) KUOFHS (1993) (&, b
wELld—y X5 %, (LL, SS KU RR) IoW\WTZh
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D BB E ERY 01 T o5 8 FEH L
720 DNA &I GRINERD 2> Sl L, Knorr (1999)
O TFikAES#IC 0.D. METH KR4 b &I DNA O
IR A 100 ng /ul ISR L 7o, A —E I Loy
/ L DNAZF55E O6tg A2 B4 5 EcoR 1
(TOYOBO) & 4 $ikAGEE9 % Tag I (New England
Biolabs) OMfifilfREFZTUIMIMEEIL CT7 47 4 —% 5
A= a vati, 747y —%8H L HIBREEEuL
MEME 754 ~<—E11 & TI1 RO ELL & T12 D 2
&4 7T 1K PCR (pre-selective PCR) Mg AT - 72, %
T, b2 (GEF3IEED MLy s4~—%
HWT, AEETIEI5HEGE T2 00EIRPCR (selec-
tive PCR) %1T-72, 1Ik&E 2R PCR IZfEibNicT 5
1 = — DA EF 1 1TR L 12,

PCREWID /N v K8y — v & (BIcHKY 77 )
73 K VERIKE) (PAGE) %1T-7, FIVIRR#E%E
AR & L ThnA 725 40 con X 1 85 cm D 6% ZEPEA )
T YUT I RS VERY, BHAT - F B OBk
hEEE T VIR 32C LI M IS B s S EE 40 W
THY 2 AR AR ED U oo A4 Xw— 4 —1T13 100 bp
ladder marker Z{#Hf L 7z,
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40 & J1 %5 (2003)

# 1. pre-selective PCR & selective-PCR T ] L 72
TG4 R—
Table 1. Primer used in pre-selective PCR and
selective-PCR
Primer Sequence

EcoR I-E11 5 gac tgc gta cca att ca
EcoR I-E1 5 gac tgc gta cca att caa ¢
EcoR I-E2 5 gac tgc gta cca att caa g
EcoR I-E3 5 gac tgc gta cca att cac a
Taq 1I-T11 5 gat gag tcc tga ccg aa
Taq 1-T12 5 gat gag tcc tga ccg ac
Tag 1-T1 5 gat gag tcc tga ccg aaa ¢
Taq 1-T2 5 gat gag tcc tga ccg aaa g
Taqg 1-T3 5 gat gag tcc tga ccg aac a
Taq 1-T4 5 gat gag tcc tga ccg aca ¢
Taq 1I-TH 5 gat gag tcc tga ccg aca g

Sharing (BS) fi%&H W7, BSidkkthobahsd
((Dunnington &, 1990), (BS=2Nab/(Na+Nb))J,
C CZTNab 3 filfka A biIcEST 220N K
£, Na & NbidfilifkatbozhZhoLi Ny FO
wHThs, 2FD, 2fEEKE TR Y FBETHN
EBSHEIZ1 &y, wicdh@is Ny FELLHERT
UL BSfEIZ 0 &75 5,

7, RHREOEEIEEMGRE, BSEEG LT
YR LEER LTI Lic, 7Y Fa s 5 AnfE
BT, AL SR 2 0 B 505, T Dt {zihEE
ITIE BS M SkD 5N 5 DA L7, D, Ll
ToXtcs5zo6nh5, (D=1-BS),

CofEickowT, FaiEEEE: (UPGMA) Ik 7
YRB 75 AOERAET- T, 7Y Ra s S Aok
DTS (E T Y 7 89 = 7 TH B MEGA ver-
sion 2.1 (Molecular Evolutionary Genetics Analysis)
ZHWiz (Kumar et al, 2001),

Ppoly (ZRZHIN v FEITH 5 RHENTESID D -
fox v FEOHEETRD 12,

& ES

1) AFLP DfER

RE®EL Y X5 2 3 (SS KU LL) &xflREAsHEEN]
(RR) 2 51$ 5N/ AFLP 8% 1 127k L7, AFLP /¥
VRENEIRIN 7 54 = — 16 flaHED 55 14 flicsuT
iiahrc, TNo 2l sLK2LE£3DEBDTH
%, AFLP /Ny FOBEZ, iF328AKTHD, 1§ldik
DO N Y NI 22K Th -t TDHH, LNV F
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Fig 1.
SS : (KE/NRAE,

Large line

12345678 12345678 1234561738

-

SS, RR MU LL @ 3 Rffim o1 5t AFLP %
Results of electrophoresis by AFLP method in SS, RR and LL lines.
Small line RR : ME{(E2445HC5EM], Randombred population LL : (K8 KBHE,

1~8 : ERHNDOMEAZE S, Code of individual bird in line.

B 54% 1T B 1TT KD LR S v K & 151 Ko
RNy FWTER SN, 1 794 v—fEGEHiD
WSy FEUZ EcoR T-E3-Taq 1-T1IZH F 3 30 A)ifx
2THy, FHINSEKTH - t2o LREM O E &
(Ppoly) 13 RR #30.548 T — & & <, &K 1% SS #50.503
T, LL 250441 T—&FED - 12,

2) RIEARUREEMTO BS [EDLLE

754 <7 — DA 4 TE S N 2 IERL 177
JEGL D 53R 547z Band Sharing (BS) 4 2% 4 17K
L7zo HRHEANTO BSfitild, LL %508170.039, SS A%
0.810£0.028 &75 0, BIF[EEZRLAcDITX LT, RR
T0.74010.037 LD LRV R S e, —F, R
Mo BS fililc>W\WTA 3 &, LL-SS [T 0.563+0.046,
SS-RR [l T 0.536 = 0.035, LL-RR [ 0.503 +0.034 &
10, WiEKEHE RR O WK T/D LIEWE[2H 5
», [EHEREEZEE T L EEREBETHEEEL LN
SHEMRAEVICEEE L N ABRKICH->TVWE EE
ZoNb,

3) FYROYSLDIER

BERTICB I 2 UEHEMED=1-BSIcfkowT

UPGMA T\ 7Y Fa 75 a% K2 1mRi L, X2
IREN B LD, AFEERTHLIZY X5 3 R
TEIL SR —ERHKL, 3507 Vv—TIIhFoh
72o T o OfEHIE, 80 LI LS ], PHEAHEME L
THEFF SN TE BB A2 RET 260 TH S, T2, %
M OALEBFRIELL & SSH 2 5 24 — %44, RR
BTY L7 —7&LTHibNE, Thid, SElL
BS {ili0 AW TR o N 2 BS O 2K L TWw 5
M, el & 51 3 RHRIT BS i3 3 IEEETH B D
T, COBREMEAKAENSG S E DT BB O 4
MhHbEEZEZOND,

1) REBENGT—H—DKRER

AL TH V2w 25 3 RS 80 LI & D],
PASHAE & L TiftFff s Th b, & 51T LL & SS 3k
FEOBLSNTETVLBDOT, SAFICERIICHRIES
Nan, brVERHENEBEW—h—DbEEEZS
N3, 2T, RITWWRL TV, ZHRIFER 177
(LD 5 b RTINS N v F AP FER, 134aET
Bt 45 KO RHUF RIS N v FAER SNz, DD
5 SSH 26 KTikbZ <, IFRRA 11 AT, LLA8
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Table 2. Nos. of polymorphic and non-polymorphic bands in each primer

754 %~ Ol Sy KK BTN K @5y
Combination No. of No. of Total bands
of primer polymorphic band non-polymorphic band

EcoR1E1-Tag I T1 14 13 27
EcoR 1 E1-Tag 1 T2 9 14 23
EcoR 1 E1-Tag 1 T3 12 17 29
EcoR 1 E2-Tag 1 T1 10 17 27
EcoR 1 E2-Tag 1 T2 12 ) 17
EcoR 1 E2-Tag 1 T3 6 13 19
EcoR 1 E3-Tag 1 T1 30 11 41
EcoR 1 E3-Tag 1 T2 13 2 15
EcoR 1 E3-Tag 1 T3 22 17 39
EcoR 1 E1-Tag 1 T4 0 0 0
EcoR 1 E1-Taq 1 TH 9 9 18
EcoR 1 E2-Taqg 1 T4 10 9 19
EcoR 1 E2-Tag 1 TH 11 6 17
EcoR 1 E3-Taqg 1 T4 5 14 19
EcoR 1 E3-Tag 1 TH 14 4 18
&l (Total) 177 151 328

#% 3. AFLPEIC L2 ELHER
Table 3. Main results by the AFLP method

EMNYRRESNIcT 54 < —DEE DR 14/15
No. of combination of primer which was
detected polymorphism

215 Mo/ onai Yy FE 328
Total bands which was detected in
all combination of primer

oy FE/L LA E 22
Average no. of bands per combination of

primer

Gl v FickT 228y FOEIS 54.0% (177/328)
Proportion of polymorphic bands to total bands

REET N P/ EE 30

Largest no. of polymorphic bands per
combination of primer

S RN Y RS 118
Average no. of polymorphlc bands per
combination of primer

WA OEE (Ppoly) SS:0.503, RR :0.548, LL :0.441
Proportlon of polymorphic bands

KT—F D -1, Z T, EESRRHEETHlBCEE S e —Hh —

S5l REREGAEIR, FEICED 2 GETHESE 2N, 20, Tov—h—EF, il LL
fdiic & 2L LTV 3 AfEEMEDS B O, AFLP ST 5 (SS) D8fHAETT Y FHEDLSNEDITH LT,
NI ZBD 5 b R TRREF ICHEE s fov — 71 — b9 —HDSS (LL) O 8 A TIE Yy FAGED 5N
NehE, FNoBETFEHIICENDELEEZI LN, WkHBERMe—h—Th b, TOMRER, SSTHMEHE
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£ 4 BHRHEROCHRERICE T S BS EOPEEEL T
Z DIFHE R

Table 4. BS value and standard deviation within
line and between lines
(Line) 59 b .,

SS 0.810%0.028"
RR 0.53620.035" 0.7400.037°
LL 0.563%0.046" 0.503£0.034" 0.8170.039*

S (KE/NFZH, Small line RR : ME{EA%HE
[, Randombred population LL : (A8 K&HE,
Large line
BS {iti = =i ({FZ  BS Value®=S.D
PRSI 1% KETHEED D,

Means  with  different  surperscripts are
statistically significant difference at 1% level

among lines (a, b).

177 FE(L
ICHEE S L

BicEEshice—n—1F, &M~ —5—
4RO A TH Y, )5, LL THE+ TR
~ =7 =3 10 AR x i,

z =

RIEER TR U 7o RER/NER I, B OELL D
LL /8 SS Il LTl & & 6 lliAE TH & £ 5 1%
KEL, PHHEREEENEDOND, DL EMHN
DFFEDRHN B B W R TEEANC E D K H I
MENBEDTHAHIM? £IT, ¥/ 574 FIcEH
PEDMEATE % AFLP #EIC &k U LL, RR KU SS %
O TR A~

Z O, 4 OREIRNT 54 < —DfflGEickDd
177 t@:ﬂfﬂn“/ R A5 7, JTHES (1993) OIKEEE K Y
XS5BT BDNA 74 v H—7) v MRIC L BHIRT
3, 3FRMMEL T TiEEL, F—F%KENTT SE LY
y — VAR DR SN - 2 ERE LTV B,
KK ThENNSHs N, &5, BT 150 Lk

SOEMEM Z MR TX/- 2 &1F, AFLP &Ediy X5 0
BEEE O ST, BCEYRTETH L T EER

BLTW5,

BS D RN OFE{#EIZ, LL T 0.817+0.039, SS T
0.8100.028 £ 750, ZIFFEETH > fcDicxf LT, RR
TO0.740 £0.037 £ D LIE VLB A5 R 5 N 720 Lee &
(2000) (F=7 kY OERF 8EMICOVT AFLP T
MBMFRE TN T W BE D, RN BS il 0.91~0.97
EHEEL TR, FaroFBRICHTEIEELTY
%, CORKELTIE, BFSHL, RroftiLlicy X

S, 4RI - TR A [ahEE L 7B LIRS S 1T
HPNTVAB I ENKMENTVWELDEEEZEZOLNS
HIFE, FES (1993) (F, DNA fingerprint £ TAKER
L[E L 3 A A T L, AN @ BS @43 LL T 0.62+
0.12, SST0.79%+0.10, RR T057+0.16 5L TH
D, KEROHERL NELFLTW5,

o0z, BBEZEWT &1d, SS & LL @ BS fliai RR @
BSfi&k O bEWMEZERTHTH S, L cy X5 3
Ff A U ARl v 2 7 A CTHSICHiR SN TW 50
T, BIEFIL BS{HIC A EMTEESNE, TNCH
b5, MELRHKDO BSEARR K& Bk
LWL LT 2oDEKAEL OND, D 1 DK
HOKNFEINOEKIZ L O, FFED/N v FOREEHE
AtETE, B9 1 oId Random drift ICk BEIETH 5,
L LS, CofEllds SISBHRT 204680 H 5,
AFLP ¥ T158 o N ZBRPERL 17T FERL O 7 — 4
Sifilihic7 v o/ 5 403, SS & RR KU LL 5%
HIEic—D 2 524 —%fKL, 37 NV—TITHhi
SMtc, TN DFERIZITES (1993) O E—HL
TR, INsE3HRHE b RRNEL TR, A8
HNCEK, s h TR sREniERTH S
EEZONDE, 61T, RHOBZEBAGRIEE, SS & LL
T ASHEM T 511, RR BEf TV BiEREL - 70,
CDFEEE, TS (1993) Dt & b Ardiningsasi &
(1990) D & v BERI AR LIciREE bR - T
Wiz, L LBEhss, AREFFETHELN 3 Rikfklo BS
fiti 12, LL-SS [ < 0.563 + 0.046, SS-RR il T 0.536 =+
0.035, LL-RR [§]7T 0.503+0.034 £75 0, EHEfFHEEH
B BEIEEAEENEDLNTLE L, 2FD, ThHD
3RMITEEMNTZITEL BN AAERE T -THBD,
2N ZBIEERIC X - T, BHEOEEHIRERK 2 A
By ot s N5,
KEBRTHONEM~—h—-—D5 5, LL KU SS
TRONE FNZENORKEG D/~ v KR EEAN
~NESHREE L i, BEshicbnEFEAL 5N S
B, ooy FORBWAERNOERE ED &S
BRI H 2 IEAHTH B, L L, REEERK
(LL - SS) Ml<HR#EEEICHEE s N icGF 14 BEALD
7 —h =D o, (KEELRTE, (REICED 58
EFEAmRIC x 2L L TV B aEEDSH O, s
< = —BREICHEE T 2 EETHOBHRICBENDES
EEZOND, 12120, 7/ ARFID 95% P g4 v b
OVPRR—H— &0 BEEERE b 2R WESITH
v, BROSH BIEHICE S ER3DBVWEFEENED
T, KEICBES 268~ - —% b - &BETNIE

OBV L LA S, TOXDBER Ny F A,
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Dendrogram constructed from AFLP data in 3 lines
The dendrogram was constructed by UPGMA method based on genetic distance.

D value

(D=1-BS) was used for the genetic distance. See Fig. 1.

770 —= v N OHEERSIR R A S TR O < —
ﬁ~&bf,§ﬁﬁhu&?@ﬂm*lfb%@# 5}
H0IEENS < —H —OYtafk FOfE L & ERTE

C kD FEICHS T 2 EETFHOEREDPHED
hbLhun,

50 A X

Ardiningsasi SM, Maeda Y, Okamoto S, Okamoto S
and Hashiguchi T. Protein polymorphisms in the
quail lines selected for large and small body
weight. Japanese Poultry Science, 30:123-128.
1993.

Dunnington EA, Gal Y, Plotsky Y, Haberfeld A, Kirk
T, Goldberg A, Lavi U, Cahaner A, Siegel PB and
Hillel J. DNA fingerprints of chicken selected for
high and low body weight for 31 generations.

Animal Genetics, 21 : 247-257. 1990.

Knorr C, Cheng HH and Dodgson JB. Application of
AFLP markers to genome mapping in poultry.
Animal Genetics, 30 : 28-35. 1999.

Kumar S, Tamura K, Jakobsen IB and Nei M. MEGA
2 : Molecular evolutionary genetics analysis soft-
ware. Bioinformatics, 17 : 1244-1245. 2001.

Lee EJ, Mannen H, Mizutani M and Tsuji S. Genetic
analysis of chicken lines by amplified fragment
length polymorphism (AFLP). Animal Science, 71 :
231-238. 2000.

Maeda Y, Washburn KW and Marks HL. Protein
polymorphism in quail populations selected for
large body size. Animal Blood Grps Biochemical.
Genetics, 11 : 251-260. 1980.

Maeda Y, Minvielle F and Okamoto S. Changes of
protein polymorphism in selection program for
egg production in Coturnix

Japanese quail,



Copyright ©2003, Japan Poultry Science Association

S BAR Y X5 @m0 53 J19

coturnix japonica, 1) Gene constitution of initial
generation. Japanese Poultry Science, 34 (4) : 263~
272. 1997.

Maeda Y, Minvielle F, Okamoto S and Hashiguchi T.
Changes of protein polymorphism in selection pro-
gram for egg production in Japanese quail,
Coturnix coturnix japonica, 2) Gene constitution of 8
th and 13th generations. Japanese Poultry Science,
36 (2) : 83-95. 1999.

Vos P, Hogers R, Bleeker M, Reijans M, Van de Lee T,
Hornes M, Frijters A, Por J, Peleman J, Kuiper M
and Zabeau M. AFLP : a new technique for DNA
fingerprinting. Nucleic Acids Research, 23 : 4407-

4414. 1999.

AIEAE - H R - B0 § - S SR R RY
SICBIAEAHEZ O E—~ 7 o GRkED %
Edz HAG RS, 49 (8) : 607 613 1978.

?u PHEGEFEL - K60 b - BEB. X5
IASREH DA, AARKE 22 18 (2) @ 86—
%1%L

AIAZE - A 1B B0 . BRERICRE S REH
ﬁﬂoﬁyﬁ{EODﬁﬁﬂT FEE I, 20 1-18. 1993

PRt A S & Sl ) N A E - R LN/
m#ym BEER. (FE®RKY X5 RZHICBT 5
DNA 7 4 Y # =71 v MRIT L Bl zHREE D 4
. HARFESAEE, 30:66-71. 1993.



Copyright ©2003, Japan Poultry Science Association

J20 HAZX &S E 40% J1 5 (2003)

Analysis of Genetic Traits by AFLP in the Japanese Quail Lines
Selected for Large and Small Body Weight

Jun Piao, Takeshi Shimogiri”, Yoshizane Maeda" and Satoru Okamoto®

The United Graduate School of Agricultural Science, Kagoshima University, Kagoshima 890-0065
Y Graduate School of Agriculture, Kagoshima University, Kagoshima 890-0065
» Graduate School of Agriculture, Saga University, Saga 840-8502

Present study was conducted on quails to analyze the genetic property of two
selected lines and a based population. A divergent selection for 6-week body weight
was performed for a long-term 83 generations in our laboratory. Following 3 lines were
established : LL and SS lines were selected for large (LL) and small (SS) body weight.
RR line was produced by random mating in a closed population(RR) as a control for the
33 years. In this research, the three lines, LL, SS and RR lines were compared by the
AFLP method, which is effective for detecting the genetic diversity in the base
sequence.

In fourteen of fifteen combined primer clearer AFLP bands have been detected.
The total number of bands was 328, including 177 bands of genetic polymorphism and
151 bands of genetic non-polymorphism. In 177 bands of genetic polymorphism, 45
bands with line specificity were found. Further for the selected lines of LL and SS,
because of the possibility of homozygote both extremes in genetic subgroups owing to
body weight, 14 loci have been confirmed by investigating the selective marker fixed
on both extremes within lines by AFLP method. For the Ppoly, that is (namely)
proportion of polymorphic bands the highest was 0.548 in RR, 0.503 in SS and the
lowest was 0.441 in LL, respectively. The band sharing values (BS), which were
calculated from 177 bands of genetic polymorphism for 14 kinds of primer, were 0.817
in LL, 0.810 in SS and 0.740 in RR. BS values between LL and SS were 0.563, 0.536
between SS and RR, and 0.503 between LL and RR.

The dendrogram by UPGMA obtained from the genetic distance (1-BS) among the
selected lines, which was constructed from the clusters of three selected lines of
Japanese quail, was divided into three groups. These results show that the sustained
history of the genetic blocked group over 80 generations. Further, from the positions
of genetic distance, LL and SS clustered combined, whereas RR was out-group. The
reason might be that the BS values were the averaged values between lines, which
were almost the same. Therefore, it is necessary to increase the number of birds for the
AFLP method.

(Japanese Poultry Science, 40 : J13~J20, 2003)
Key words : AFLP, Gene structure, Selected line, Japanese quail





