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Summary

Twenty five microsatellite markers were studied toward a QTL analysis for long term selected lines
in Japanese quail. Two lines have been selected for small(SS line) and large(LL line) body weight for
more than 80 generations and one line as a control (RR line). Genetic variations within three lines and
genetic distances between each pair of these lines were estimated using microsatellite PCR method.
Seven microsatellite markers, GUJ 0001, GUJ 0008, GUJ 0014, GUJ 0015, GUJ 0017, GUJ 0021, GUJ
0023 revealed polymorphism in the three lines. The heterozygote frequency of GUJ 0021 was 49.1% and
those of other markers except for GUJ 0001 were around 30%.Average value of the heterozygote fre-
quency for LL line was 26.4%, for RR line was 30.7% and for SS line was 33.8%. The Nei’s minimum
genetic distance between LL line and SS line was 0.150,between LL line and RR line was 0.154 and be-
tween SS line and RR line was 0.116.
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HAY X T (Coturnix coturnic japonica) VXENEHCICHE I XTI hEBE Y X5 LTOR
Bibptpo oh, WA OHEEICELFCIE, ARL L CHEREB ED SN TE .
F72, MR PEL, DITHEPES THHZ 0527 M) OETIVEY R B DOER
e LTHMBEINTE,

FEKRFRFHEBWAEEFNAECTH N ORYEEE LT, FREROBRIELHLVE
HMFEOREOLZOORBEERE LT, HEAY X5 OMEEADN 2 Ha~0 B8k 4+ 35450
b DERLTELNY . FOKR, LLRFEAT SS Rt & B L THEME & b ICARED 5 51
BRE, EELRAEESRONAS LI CRD, RETIHEERFAB L URENFNE HIC
JITEKBFRICE LA L EZ NS (RS RER)., INL0RMITEEEESE LT
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DEEOEACD H 7 6T, BIERELFRE, MEHERL CORE L MEEREER L TWD Y,
F/, INLHORMITAENIE, HMEELAHEEREL JOHEORKRE LBV TLHE
ELRHEERRT I EHESh WL,

ZOLHCEMBEKII L o TE CRBRBIIRERZAANL 0 EN b 2prbb T, &
FEOBEFHESED LI B L P2 TEAT LA Tld Ry, 22T, QTL
FT 7 EOFEE G TEREICHES T2 EETELZRREL, 0L hERFoRs s
DHEBRBLPICTALERSH L, TTCI, 79 ETRELRDFEMTEELAZBRAIZE
5 QTL TS A AT O T W AR, 20 BANTRBEMNEFEETE LY 7% 75
AMT—h =BV DTHL, I TRIFFETILLHIEE THIOMIC - THEEF S
TWVLRERNEPERFEB L2 PO -V RHEOHBAY X7 2 HWT, HEYZAFIZBIT5
REANZEL L QILBH OSE—F LT/ 7057954 b~ —HEBrdAi £
o, “RAOHFIA P — =l B PCREFHVLESHBENLERKL, 3HZKOBREH
EREFWFLMICTHE L DI, 3RHBOBEMIEECOWTORE 21T 72,

B LUVFHE

1. #2819

KRR CTIREBERFRBFRIIBOTHNFEMICh o THFELTCE LRy X T

(Coturnix coturnic japonica) DSIEALOETE AT ELEIR LL Ak & KE /N FHIBEEO SS i
B LU O IIELRTEER RR AH, F20EAo&Mms vz, KIFECTHERLCEEY
AT, LU (200—25000) % 2B E C4 BB T EKEFERANTLIELZDY
COPRENAE L TEML:. 20, 48T 40P 1L A& — T, 58>
L100HEE CRAE, — PV THTE L7z H58EE LT, BE&RI00BERE TR0 Y X7 #E
SRHERAFR HENE24%, RE AV F—2,710l) CREASH HEEHEGY%) Z11%
Mz THEHEEEZ28% R LS8 4 Hv, 2 LEIEH o Y X IR HEC G 8k Gl
BHHE24%) 0ABBRER S &7z, KRN AK S Lo, SIFIRER, JERIE#35T, 1
BETCH30C, 28ETH28C, 3HEETH2TC, FRUEIZ20TrL630TCICe -7 - R UL
T3 CTERES Lo HRENTEE L.

2. MBEHLSDH/ LD N AHE
LL, RR, SS ZME20WAEL VRN L - v V2 HHEL, SR80 V-2 % B
WC7x /= VETH ./ A DNA ZHIHL, TE/Sy 7 7 — {2 X 0 250ng,ul \IEEREL /-

3. BE7 UL ITBREORE

MMM L7277 ADNA R F T L— e LT, BBHIO<A 704754 » DNA Y —
H—=HOBMOGUI 7T A <—="" (1) 2 HWTER#ELT =) Y 7IREOKI 2 1To /2.
T%bb Kayang LT CREN T o= Y VRBETHRLET L6 FEOMBICIZITEREICA
HEboT, 72— vy VREYEAEE7T V2 F PCR 217> 7. PCR 1213 Takara Ex-
Taq Hot Start Version0. 2501, 10xExTaq/3v 7 7 — 5ul, 2.5mM dNTP4 ul, RR RO 1 T 5H
L7277/ 4 DNA250ng, forward 775 4 < —, reverse 77 4 < — &10umol % & tr50u1 D%
V72, PCR DEMFIEHEDIZ6TC 5 oW 21TV, RIZWBC 15, ERHOT7T=—1 >
TWMETL4, 72C1La0% 4 7 VE40mEE YR L, &RELCTZCTIOTOMERE 21T 72,
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Table 1. List of primer pairs

Locus name Forward primer Reverse primer t{:;%iggg o Polymorphism®
GUJ 0001 GAAGCGAAAGCCGAGCCA CAGCACTTCGGAGCACAGGA 56.2 O
GUJI 0002 AGGTTGTGCTTTGCTTGTAT GAGCATGTTGCACATTTCTT Xa -
GUJ 0003 AGGGAAGAAGCAACTGTTC ATTCCAGAATCTGGACTGG 55.0 X
GUJ 0004 AGCTCTCCTATGGGGCAAC CTGAGCACGAGGACTGGGAA 63.0 X
GUJ 0005 GCTCTGCTCTCACAGCAGT TGGATCTGGAGCTGCAACGC 63.0 X
GUJ 0006 TGGGATGATAATGAGGTACGG AGGATAGCATTTCAGTCACGG 56.7 X
GUT 0007 TGACTGCTTTCCACACACA CAGAAGGTAAAAGGACGGA X -
GUJI 0008 CATGGTTATCAACCTGCAGA ACATGCCAGTCCTTCACAAT 56.7 O
GUJ 0009 CACGCTTGCTTCTTGCTTCA TATGTTTGGTGCCCTGCTAG 59.0 X
GUJ 0010 TTCCTTCTGGGTGCTGCTCA CATAGACACATCCCTCCCIC X
GUT 0011 TACTTGATACACCAGCTGTC CACCCTATACCAATGAAAGG 57.0 X
GUJ 0012 TTTATGTACTGTTTGGGCGC CTTGGACATAGAGTAAGCCA 54.7 X
GUI 0013 ACCAAACCCGAGATCCGACA AGCGTTCGCGTTCCTICTTTC 58.7 X
GUJ 0014 TGCTGGGGTTGCTTTICTCCA TCTCGGTGGTTTGCTCTGAC 58.7 O
GUI 0015 AGGTGGTCCCCAATGCCCTT GGAAGCAGAGCATCGTTCCC 63.0 O
GUJ 0016 AATGAATGTCTGGGTGGTGC CATGGAGTGTTGGGTATTGC 59.0 X
GUT 0017 AGAGAGATTAGAGGAGCTGC GGCACTAAAACCATCGAGAG 59.0 O
GUJ 0018 ATCCCGCGCCGTCCTTTGTT CGGCACCACGAAGTACTCCA 59.0 X
GUI 0019 GGGGGCTGTAGGTCTGGATC ATCGGGCACGCGAGGACCAT 61.2 X
GUJ 0020 AATGTCCTTGTGCAGCTCCA CAGCATTGTGCAAAGCAGTG 59.0 X
GUJ 0021 GAGCATTTCTAGTCTGTCTC GATCAATACACAGGCTAAGG 57.0 O
GUJI 0022 AAACTTATTCTCGCGCTCCC TAAGCAAGGAAGAGGTGGCA 63.0 X
GUI 0023 GAGAGGTACAGCAACACTTT CGTTTCTTTCTGGAGTGTCT 58.0 O
GUJ 0024 TCACACCTTCGGGCTGATCT ATGCGACGGGGTGCCTTAAA 62.0 X
GUJ 0025 CCTGAGCGAATACACAACTG AGTGTTAGGTGAGGACTGCT 60.0 X

a: PCR products were not obtained.
b: O; Polymorphism was detected. X not detected.

PCREMZ2.2% T H O — ABHKB L TR Y — 7Ny FERLALZBE2RET =
YREE L.

4, BBRF LY
LL, RR, SSRML20POMEASME L2/ 4 DNA OESBESBERLI Y lug 257

L= LT, #7210 Y 7IRETCTORBEO PCR 21T\, £RINTOELEDE IS fE
FEL7:. PCREWR2.2% 7 00— X BEKE L TEEO Y FPAEN v — 71— 5 S8 29F
Fdbsw—h—& LTUBOSFIZHEW

5. ¥4 UAYFISA bSBIOAIEST

LL, RR, SS AMEL20TN>WT, B L7247/ ADNAZSOng # 7 7L — 1+ & LT,
RBIOD PCR ZATVy, 2.2% 7 WU — ABEIKBIC L D 5y FHELRFTW, w4 70% 5751 b
BRDIAL L TRER L., A IHERPD O, BRBETOEETHEL Y- —T
EoNFOEafREREN L.

6. RBEOEGHNEROEN

FAY Y TORERLD Nei Of/MEREBOBEHREY S W<, LLA RR, LL A SS, RR
SS BRMM OBEERE T K072, BEHLUEBEEES D L0, OEESEC L V51 ReEs
wERL L 7z
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BRBLUER

FlRA U FIAL =B —DT T4 -, KFECHELNRET =~
BE 3ZFEEDNAZTF L —PEL

72 PCREEIZ Y B HOERER L. GUI Table 2.Gene frequency of LL line
0002, GUI0007, GUIO010M 3% — 7 — Tt Marker - Gene ffeq‘geﬂcy (%) S
V=T R PCRANY RPEDEN o7 GUT 0001 1000 00 0.0
@VC\UXEQ%%{'}EVC ‘i Z ﬂ ﬁ) 3 o 7] . 52111%)’@ GUJ 0008 70.6 204 0.0
Lirdroiz, %83 2 v 7 OFEE, GUINN0L, GUJT 0014 100.0 0.0 0.0
GUI0008, GUI0014, GUIO015, GUI0017, GUI 0015 94.1 5.9 0.0
GUI0021, GUI0023D 7 < — 71 — 2% Bl A3k GUI 0017 94.1 5.9 0.0
SN/, Kayang H S0 O f 7w GUI 0021 11.6 677 14.7
o - GUI 0023 55.9 44.1 0.0
TFS5A =T =D TEEPHDO LN
PZEIED46% THAHZ L ERELTVWE. & Table 3.Gene frequency of RR line
e Cid 2 DEIE1228% & LIRWEE R L Gene frequency (%)
Fos, SEIRBIGRE O SRR O MY > 7L HH Marker A B c
ELZVOT, EEFEGE) LS — 7 — GUJ 0001 100.0 0.0 0.0
B oD, BRI L 5 TER v — gﬁi gg?j 1228 52‘0) 28
B W L0 il T A LETER GUI 0015 20.0 mo 0.0
oz, GUJ 0017 27.5 72.5 0.0
ERPHERENT2T =N —IZDOVT 3 H GUJ 0021 30.0 55.0 15.0
WETB0INC DV T o PCR % 4T\V, fHER D GUJ 0023 80.0 20.0 0.0

YA TRERLZ. &ETORT—7—T2

L - AL AL . 0 3] Table 4. Gene frequency of SS line
nh 3 {%@5’:&75 1*—1*‘57%1, Zne %12173%:!;

Gene frequency (%)

ELTABCE L. AV I7RERLD Marker N B c
j‘{&bf:v?““ 7 _%Ij@ﬁ{ﬁ%%gg%%2 (LL GUJ 0001 88.2 11.8 0.0
line), #£3 (RR line), #4 (SS line) 7R GUJI 0008 86.8 132 0.0
L7z, B2BNT2 o0OBETFHIEHES R GUJ 0014 725 275 0.0
e, BEOBCEETREAW.1-55.9%  GU00IS 700 300 0.0
(LL line) , 80.0—72.5% (RRline) , 92.5 GUI 0017 350 650 00
65.0% (55 line) LB Cvr. LL % GUT 0021 775 25 0.0
V70 A o - BB GUJ 0023 75 925 0.0
e RR BB THABDT—H—T 3D
OOBILFREHERTE, TDOHEE Table 5. Frequency of heterozygote (%)
FHEIE5.0-15.0%Th -7z, % Line Average
., Marker
72, LLAME RRAMKIZBVWTE LL RR 58
R T T T
e e . . . _
IE_?*LVS K et GUJ 0014 0.0 40.0 550 339
HEWLTACLTRRLDRDT, - Gypoons 118 40.0 600 386
2= =N T B REE R GUI 0017 11.8 55.0 30.0 33.3
DERMELA T LT, 3R GUT 0021 64.7 50.0 35.0 49.1
5 ou B A K 12 GUIO2LT GUJ 0023 412 30.0 5.0 24.6

49.1% L —FZH L, Foho < — Average 26.4 30.7 33.8 30.3
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7 —"Tb GUIOL & B\ T30% RIEO B WEL R L7z, RO~ T 0BG HEE O FIHEI
LL A TIE26.4%, RR A TIE30.7%, SSAFTIE33.8%TH D, LL, SSAHE D ITEW
ANTUESHEELRL, 0SS RMATRR RFL L D & & v ) BEREWERDE L L.
AREFFECIHEMSEEL BIEL CnA7oll, TELLEITHERIIMS 2R TEELFERL T
AU AR, BIKICL D AT UBRSGEEREIINSTARTTH LY, L) RRRELEEH
WHZEILE T, SSHAMTEHLSEOREEERLZE LT E, KEIIEITLIHEMLTOAZE
AB8FLIENRTELOTELZVWIEEZ LN,

JHESE, PBICDNA 74 »H =7 v MEZHWTLL, RR, SS D 3RMEHATL, ~
FOEAREEN LL R T38%, SSARMTILb LBV I LaHE L Tnh. SHOKERT
HLL R THEHD RO ANT UBREHHEEN TV o T EA SSAMTITIE L A LELL Tk
V. LL AR TREFEOETICHE N TED, TP T UESGHREEORTORREIICE
TWAAREMEDDH 505, RR AR SSAMTIEANT DG HMEEILITIT0% ZHEFL T b,

WEFFEE BV CRIRTANA H 2 5 3BT b 7R, LS, SLAKPER S, WA
MEDMERRICE LB ESBELNTWEY, ZOZEIELL, SSHAME bITHEEICHET
LBIEMNEREFRAELTVWAZELEZRLTVA, LYLEML, BRME S IGERICERIGL
B, IR, KETELEERNETELEREFEEIIAFNCE C 2o, BRI L TER
BRI LTnA 0T EZEZLNE, 2L 2, LLARICBWTEEENIRE
ST ELDIIRBICAEE S/ LTEY, T0DICFHEMETLTWS. LLA
MICBOWTIRAEIVNEWHPRE LR TV EZER bNL 20, RENFHANOHRBIRED
HHLNEWEINDL, T2, SSHEKICBVWTIIRLEZRORTIL v, 3R E D IZEL
BT CIIER 2 O BRBICB SN TEFBIFEFT STV S, SSARKIEH L DICHEPNS
WO BEOENICEE, FoE OBEOTERS 0 o TERT 50 — AhE 0. vk
EVIIEINSORETCTHEIERLWRESKES 2D 720, FERKHEANOBREIKED
HHOTEEVPEEZLNS.

F e M O Nei 0 /N BIZHEBE & 5K 7285 &, LL-SS £%0.150, LL-RR #°0.154, SS-RR %*
0.116CH o7z, TNOOBEHEHEDS RRAFE T M/ v—7 e L CGEBHESEZH W
TR AR L7 (K1), 20#R, SSAKEEEL TLL AROBRESETR 2o
TWwhH I EPRINT,

RIFFR TRV RIEERAKIE, BRVETHHBRETRELBELC {202 b5
T, REGHEEEELELTBY, FEREOBFRURBIC Lo THENLHLER L. &%,
HERY XD~ 70774 b= h—OR%EzHET Ty — 7 —BeHP L, QILBITH
EHVTLL B LU SS RO Fig.1. Neighbor-joining phylogenetic tree of three lines using Nei’s
BIRFREE Oz DTS minimum genetic distance.
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B REFCBOTHOMACIc b o THEF ST T AKE R/ INERRRB L oy ba— 1L
FHOHAY AT EHWT, HEY AT ICBITAEERPCEDL QTLHITOFE KL LT
Ow A7 aOYFITAL b= —MELHAA. Tz, PCREFHVAETA 703 F 54 v —
ﬁ~mi%%ﬂ%ﬁ%%%t,S%ﬁmﬁﬁwﬁﬁéwgﬁ”féa&%: 3 AR &R

HBHBEIC D W T OME 24T o 72, FORER, BARY X35 3R :ro T GUIV001, GUI0008,
GUI0014, GUI0015, GUI0017, GUJ0021, GUI23MD 72— — I ZZ RPN, < —

=T T EAS R GUI021C49.1% & — & <, %@ﬂﬂﬁm # =T b 30%Hi 2D
EVWEER L7 RO~ T AR E O EE L LL R TIE26.4%, RR B TIE
30.7%, SSRIMTIE33.8%TH Y, LL, SSHMEDIIHATIHEEAHREELRLL. 24
WM O Net 0B/ EEHEEE L, LL—SS 750.150, LL—RR #%0.154, SS—RR 7%0.116T#H - 7-.
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