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of QTL was worked out, t00.The results showed that FO of the two breed were there significant differences in egg quali-

ty traits and all traits in the F2 separate population are multi—peak distribution. The bias of their means between the

FO and F2 generation suggest big major gene effects of these three traits: egg-shape index, Haugh unit, eggshell

thickness. Heritability of Eggshell strength and the egg gravity was 0.25 and 0.27, respectively. Heritability of egg

shape index, egg shell weight, Haugh unit, eggshell color, egg gravity, eggshell thickness and egg weight were between

0.35 to 0.49 . Heritability of egg yolk weight was 0.68. Base on the heritability estimation, population size which need-
ed for conduct a QTL identification reasearch was predicted between 34 —324.The number of available individual of

this rescource family is more than 1000, which is greatly exceeded the minimum requirement to locate the QTL of

these relative traits,that means this resource family will provide sufficient information for the QTL identification works.

Key words: chicken; resource family; genetic analysis; egg quality traits

D ¥FOi4l4



04F FE508 E58

BT R&ZRE
FHRELURIERY KR%EF T E#EE R LM
B, fEA-FABPERS HERX HEFURYAREX
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O 5 SRR B SRR R 5 38 A R RN 4 AR AT 56
Batr. AR REM—HTFRA-FABPER 554
AR FAA R R B HEMMSNPs, 5T
PRI i B SRR PI TS B R o ) N SR B K R

1 #85F%

1.1 SEEHE BWEF,(NEAU-F,) BHEB AR A
ek A%, HREIOLREMEEER, HBEKFA
HERARAMRIE K FZAGEBREANELURAE
EBEZEFEFAGRRMEERE 2RI S
A AE PR A BT8R T A 1:6 B9 A5 LB T B HE FoAR 5
BEaRAYEAFEERERFEERLRAME, Wi
FAME S A FT L~ 12 A R E (BW), 1 E4.6.8.10.
12 J3 8% B B 1< (MeL) F1 B B Bl (MeC ) ; 12 A i B
#RKR ML, EDTA-Na2i 8¢ , By - fh#_DNAJS , TE
WE-20CRTFEM. RRARESZELRMEIENE R
K E(CW). Mg 58 (ChWi). & & K (KeL), B B &
(Fel) . KM ALE (PMaW ) /N FILEE (PMIW ) BB UL EE
(IMW) O AEE (HW ) SRR E (SW) | JELAT 28 (SW/
BW) LB E(MSW). REE(CSW) FFEE(LW).
BHE(TW) EEEAFW) JEFE(ShW) B E
(MeCW ) FI 5 H (FeW ),

Genetics and Breeding + B E B &

12
12.1 Bkt WEGA-FABPE A F 5
(GenBank % 3 5 : AF432507) FXS 3R 4 Fr 45 1
(UCSC),Zit51 4y RS HEX A8 FU
B3 AERA5IHFS AR LU2RARES 2HE
PRS2 R RIS RS ERE R, ¥ LR
PCRIF 72 RE AU I, He Xt f5 R B 1% ZE I SNPsfif &1 4t
X R IMMSNPs IR R HT Y (F1), HEREY
BEABERAFREGR LRSI,
122 £5HERMAH PCRYBEEKR . 5 UuL
TaqDNA 3 4 8 0.15 pL, 10xPCR Bufferl.25 pL,
10 mmolL dNTP 1 pL,10 moV/L I, FI##5|41%0.25 L,
50 ng/pLELFZIDNA 1 pL,9 pLIWE B FRE K
PCRY ¥ :94C 7 min; 94C 30 s, (45~59.1C)
30 5,72C 30 s, £35MEH ;72°C 7 min(FR1),

A B3R 43 B =217 SNPs - Rl ¥ i BE
[ £ 71 (PCR-RFLP )4 & 7 4> H7SNP 1.,SNP 2.
SNP 6278 i 5 ; & FE & &t (PCR-AFLP) 43 4 J5 ¥
4HHTSNP 3 .SNP 4SNP S AE{v 5 1 ROBUH 5 34X
(DHPLC) 4% ¥:SNP 7 .SNP 8 & 75 fii &, PCR-
RFLPZ B4 & : 2 UAIBseLl .3 UfBmgT 120 11 Taql
WA, S WLEIPCR 4,2 pL K Bufferf12.9 pLA
FETFREKBES, HHFS5.37.65CHEBILIR.
2% T W B8 S v DK L BB ) 74 . PCR-AFLP4> 8
AR S pLWETH EFEZE W 0.5 pLAPCRF=
Y1, 14% ) B 5 7 Bt R B B L K R WU PCR =)

%1 A-FABPER3IWFH

fiL & S FF(5—3") P& Fibp EHBE/IC
GGGGTACCTCCAAAGAAG T
A-FABP (5'##K) TICTCAA (Sc TCCTAGCA GTT GCAA 2016 50.2
AGGGTAACTAATCATACACCTA
SNP 1(S'@#ERK) ACTTCT ATC(:T(:mGGcmCC 195 45
. GAGATGAGGCAACTCTTTC
SNP 2(5WEE) CATTCTTCTTTAGGTGGATT 2% *
AGT. AA
SNP 3(5'H#BK) TA(‘?:T(?A ﬁiﬁ;&gﬁgc 138/128 47.1
) ACAGCCAGAAGGAACATC
SNP 4(5'HEX) TATCAGTCCACTCAAGGT 199/177 484
. GCCAAGGAAGTAGGATATA
SNP S(S'RHE) TTTCAGTCTCCATATTGTAT L4167 %
AGACTGCTACCTGGCCTGACA
SNP 6(% 1 A BF) CATCCTACTGGAATACGG 702 58
GGTCCA AAGCACCCTGATGA
SNP7(5 3 S 8F) CCATCCACCACTTTCCTCTT 141 364
CGA AAGAGCATGAGGAAG
SNP 8(3'#l#K) CCCACAACAAATTAGGE 166 59.1
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EROEATERNERMEHBER, 1]
QEATFTHERKAMEAE R RER, Hb, YR
PR WL E Ry BEAKIME L G B TR R B 8 RN, H
AR Y [ RE BN, LA & R B BN, GxL A B
RURN 5 R ELAERANE , HxL A AR BUA S R AR,
F(L) A ETER RNR ARG KRB, D(F,L) Ak
EEMABANABERNKEEG BN, e 2y FEVLEUL -
ARG HRAEIMP 4.0 B EFB ALY SHER
EIMMREE, HMATHERNBNZFHE, Bl

2014 F£50% F15 80

H B EKFHP<0.2, BEKFEHP<0.05, % BEK
4 P<0.01

2 GRE5%H

2.1 SNPsEBEME LR2RAE#HEBG 2REKA
X B R A AR, R A -FABP 5" A X BT
PAR3 EER S YTPCRY 18, 73 A B [ i
52 [ | pMD 18- Tsimple £ 44 5 #E47 W ¥ . 4 R AES (A
¥ X & BL 5/~ SNP{ & (SNP1-SNPS ), 5150 B F &
BL1/~SNPAL & (SNP6) , 55340 B F & BL 14> SNPHL S
(SNP7), 3" % X & BLISNP({i & SNP8), &My
# Z 4t (http: //www.hgvs.org/mutnomen ) X iX 8 > SNP
PR TR — a4 (F2),

22 A SESNPEREA K ARG IEIRAMRMT &
3R BIR,SNP3ST196.7.8.9.10. 11 12 K HE |
BHE 2RREK EEK . BELE NEE .M
BHE BEK . BREK DNENE. NEILES
BERREEZW (P<0.055P<0.01);SNP4xT4.6
FRigkE REAREGK AR EEE SR EE,
MEE BREK DNEIE . DML RE B ESHK
BEZW (P<0.058P<0.01);SNP6XT6 R AE 12
FREK BRE BELR BREK DEINEMR
MM EREBELREZEE W (P<0.058 P<
0.01);SNP7%16.8.9.10.11 . 12f& k& . BikE.
EEK BEK DNENE MG RE B E K
BEZ W (P<0.058P<0.01),

2.3 BERSHEAAEERKEXST RIGR
B/, Windowl.2.3 .4 . 5F6xXt/NRIALE /NEALER |
EEK, REKABESIMBEEMW (P<0.058P<
0.01), Window2.3.4.5F163t & MEREBE
BRBEEW (P<0.058,P<0.01); Window2 .3 ,4F15
STeAREEREEESRBEYWE (P<0.055 P<
0.01),

®2 A-FABPERESNPHER G E

fisi g TREH i

SNP | SRBK B S 5K G/A g-1376 G>A
SNP 2 SHAEBR B % T g—1117 C>T
SNP 3 SRBK 10 bp % (CATGTAATAG) £.~972_-963 del 10
SNP 4 S'HEBK 22 bp #i A (TAGCATTAGAGAATTGGTCAGG) g.~846_—845 ins 22
SNP 5 SEBK 7 bp % (TCCCAAG) g.~439_-433 del 7
SNP 6 B1548F B T g51 C>T
SNP 7 BINBT B SRR G/A £.1729 G>A
SNP 8 I HEBR B SR OT g.3265 C>T
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3 REMARLEIMBEKIEAR RN MW (PHE)

® SNP1 SNP2 SNP3 SNP4 SNP5 SNP6 SNP7 SNP8
’ (n=920) (n=933) (n=1001) (n=1006) (n=892) (n=995) (n=968) (n=605)
BW 4 0.0006™ 0.0490° NS 0.0419° NS NS NS 0.0466"
BW 6 0.0001% 0.0153° 0.0116° 0.0092" 0 .0468" 0.0208"° 0.0362° NS
BW 7 0.0001" NS 0.0285" NS NS NS NS NS
BW 8 <0.001" NS 0.0097% NS NS NS 0.0365° NS
BW9 0.0001" 0.0238" 0.0036™ NS NS NS 0.0227 NS
BW 10 0.0014" NS 0.0039" NS NS NS 0.0167° NS
BW 11 0.0017" NS 0.0042% NS NS NS 0.0184° NS
BW 12 0.0032" NS 0.0141° NS NS NS 0.0298" NS
Mel12 NS NS 0.0193° 0.0072" NS 0.0317" NS NS
Kel <0.0001" 0.0001" <0.0001" <0.0001" 0.00147 <0.0001" 0.0007" 0.0007"
AFW NS NS NS NS NS NS NS NS
AFP NS NS NS NS NS NS NS NS
Sw NS NS NS 0.0373° NS NS NS NS
SW/BW NS NS 0.0289 0.0179° NS NS NS NS
Fel NS NS 0.0142 0.0004™ NS 0.0020" 0.0386" NS
Pwiw 0.0121° NS 0.0003" <0.0001™ NS <0.0001" 0.0104° NS
Pwip NS NS 0.0004™ <0.0001" NS <0.0001" 0.0218" NS

E*ERBE(P<0.05),*RERRBE(P<0.01), XBEZHMMERPERETISH NSRE, TER
£4 A-FABPEHAEBNBABERGLN(PHE)

R Windowl Window2 Window3 Windowd Window5 Window6
(n=1006) (n=1012) (n=1011) (n=1010) (n=1008) (n=1009)
BW4 0.0115 NS NS NS 0.0389" 0.0030"
BW6 0.0048 0.0381" NS NS 0.0149° 0.0014™
BW7 0.0115 0.0352° 0.0669 NS 0.0187° 0.0020"
BW8 NS NS NS NS 0.0208° 0.0031"
BW9 0.0499 NS NS NS 0.0458" 0.0058™
BW10 NS NS NS NS 0.0425° 0.0084™
BW11 NS NS NS NS NS 0.0440"
BWI12 NS NS NS NS NS NS
Mel12 NS NS NS NS NS 0.0424"
Kel 0.0003" 0.0001" 0.0001™ 0.0001" 0.0001™ 0.0001"
AFW NS NS NS 0.0434 0.0159° 0.0059™
AFP NS NS NS 0.0475° 0.0221° 0.0049™
SwW NS 0.0483" 0.0001" 0.0001" 0.0001" 0.0001™
SW/BW NS NS 0.0001™ 0.0001" 0.0001™ 0.0001%
PmaW NS NS 0.0239" NS 0.0277 NS
Pmap NS NS 0.0319° NS 0.0363° NS
Pwiw 0.0011" 0.0001" 0.0001™ 0.0001" 0.0001" 0.0001™*
Pwip 0.0024" 0.0001* 0.0001" 0.0001™ 0.0001™ 0.0001"
3 i B A R, SR, XMA-FABPER 5

TR E JERTUR MR B4 AR R B AR,

TR, MFA-FABPEREESEKAERRE  HEREEINBEEMNEERRREEREREATZ
ABEPHFEEERZ, HAREBA-FABPEREY  #TH%.

Wi LB S R R R 5 B B A S R B AR

AL R EH, SNP6TO AR AE . BEK.
¥Ri¥kL: €D



2 EH# - Genetics and Breeding

BEK NEMER/MNINEE B ESRBEEW,
AMABIREREY, F1AT T ASNP6 L A
FXIEHREREL W O SNP6 S E R K%¥
PV REE LA Ak E EARE IR R B IE
E. NWAEHSESREBERAZESREEY
s, B R LB F RIS R 5 R b BF
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BB EBES R, PR KEREE ., LM
R AEKFEFER FBHSNPERE G R
H5HMARRERA—H; ZRNPA S 5BEK
0 fA 2 A PR B A 56 4 AT BT 6 P AR B 3R R AR R
S RBERIMNE TS ZH N SCRIRE A AR,

A5 & A -FABPEF A 741-SNP 5 6 A i
GEABESHBEMX, A NPEREKAR
BERX, HINSNPEREK /NELE /ML
HREREEBEMA, K SNP3.SNP4,SNP6 HlI
SNPTH 5 EK BREK MELE NELEERG
ARG EEBESRBEML, T ARE-LE
BN E, REA B AR R R B, AT LA
HE OB B R, XM HEEBERER
7 v 2 B B4 A0 E AR MR B R BN, & B Windowl |
Window?2 . Window5 il Window6 I XT6 R IR A B E R B
2510, Windowl -Window6 5 B B & B K /N
LE F0/ N L3R A 1 S MK, 55 SNP3 . SNP4 . SNP6
FISNP7 843 8 5 5 — B, #0141 SNPs 2 & 1 6
BEE BEK BREE DEIERDEERE
BESNPHI M. XRAME I, SNP3,SNP4 SNP6FISNP7
MF—RERYR A TREMRE, Rt <3
AR B B /N L AR RN LR X
AINMERERBEZ W, AERERPAIUE A~
FABPE: X i SNP3 .SNP4 .SNP6 FISNP7T & FE % 81, H
St B R K LN LE /0 B LR 6 A M
FEENR B, B RiX4SNPsL A H B ESTR
A, BITHENAERURENRERRREAT
—fR, X L 5 BT AR BRI R R
Mok, X AL EHEE TERETSE,

P b tras R ,A-FABPEHE K 2 AX A
MEE BEK BREKDMENER/NEIES B
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EEW, REWGEEERAEHEREROEERE
HwHERE, B3 A-FABPEB 56 E BEK BT
Ko /NG UUE F1/) B L% S IR AR 6 B B SNPAY
BAYER, Boid—5 B0 SR E iR B R
BIRfEHLE

4 &

LR B A FLEAE BY 500 A K AR B IR 56

Bk 57 AT A0, A —FABPEE [R] i) 5437 3 0 B £ U X 4

O EK K NEULE R/ L R SR

& B3 5tk B 3 AR (P<0.058(P<0.01),

BEIW:

[1] LiH,DeebN,ZhouH, et al. Chicken quantitative trait loci for growth
and body composition associated with the very low density
apolipoprotein~1I gene[J]. Poult Sci, 2005, 84(5): 697-703.

[2] Veerkamp J H, Peeters R A, MaatmanR G, et al. Structural and
functional features of different types of cytoplasmic fatty acid -
binding proteins(J]. Biochim Biophys Acta, 1991, 1081(1): 1-
24.

[3] Chmurzyfiska A. The multigene family of fatty acid —binding
proteins (FABPs): funetion, structure and polymorphism[J]. J Appl
Genetics, 2006, 47(1): 39-48.

[4] EJ5 5. WFABPE XN 5Ll R AHF ¢k R 2D REHTR[D]. & /R
B: bRk K%, 2004: 75.

[5] M4, XA a8, & KRB MEAEAERS
BHEWE R RERAXRTE] E5EE%E, 2007, 38
(6): 526-532.

[6] Xu A, Vanhoutte P M. Adiponectin and adipocyte fatty acid
binding protein in the pathogenesis of cardiovascular disease[J].
Am ] Physiol-Heart C, 2012. 302(6): 1231-1240.

[71 Shu L L, Lee P Z, Zhou M, et al. Adipocyte fatty acid binding
protein (A —~FABP) deficiency promotes diet ~induced obesity
partially via its regulation on adaptive thermogenesis[J]. Aging Clin
Exp Res, 2014, 26(3): 241-247.

[8] BH:IF, MRk, XN, ¥. A-FABPEHREZEHAMFRES
B B Y R B MR B AL []]. 1 %, 2006, 28(1) : 115-118.

[9] Sherman E L, Nkrumsh J D, Moore S, et al. Whole genome
single nucleotide polymorphism associations with feed intake and
feed efficiency in beef cattle[J]. J Anim Sei, 2010, 88(1): 1622.

[10] Mathias R A, Gao P, Goldstein J L, et al. A graphical
assessment of p—values from sliding window haplotype tests of
association to identify asthma susceptibility loci on chromosome
11q[I]. BMC Genetics, 2006, 7: 38.

[11] XXAT. A-FABPE B £ & 578 4 K Mtk 4 ¥R 10 R Bk
B9E[D). MR EE: Rk X2, 2010: 26-27.



