S3S (659 5SS s A
ISC 9 L;";“Aj}'i_gf“‘lj

O 059 2 S0 GLQTL 2LOe sl p 5 0 20 5 ) )led Slapss90s,S (o)

Fosl) e 553 5 Tty Sl e ] £l o 0 s Sl
OIS Sl (5353LES p ke odSil3 (ol ke 05,5 (S5 il |
IS o820l (g 35LaS pske saSLiils ¢ als pske 05, oleal”
IS olKils ((53,5LES poke Sl (DL 2Ol 5 sl 0,8 colal
IS olKils ((55,5LES pske Sl ¢ ol pshe 05,8 Lils
VWAY/+ 0/ 2y, ATAY/0 YTt s 2l

oS>

QTL i ool S S5 sl 8 ol ngls (255 3 e Sl 51 S5 0 03
LIS e S or al B (oS Dlho oS S e (1 ae] 3 S oo Dl DML oDl
LB o Sl 5 et Sliied 4 a5 Ll S8 Sl S Sl s | 01 Sl
3V lrp s S Goo 0L 035 2 A GLQTL Glbis Gus b ol aallles 5 i S (S35
o Glate pls YEA Lol anlllas 550 Comazr 28,8 S50 o)lsale ) LY Sleslinad b 55 500
55 o 0 5) Slapsises S an by oolpales s ol VY 6l S 2 g 5L sl gl A
Sy S Lsg Sal 1Y 5 Saled (Kol 1o Kale § 55 Ol Slis lals 55 slassls s
Gl g, LLOLSe 5, 40 QTL HJUT . s Vg g s i s Jle ol
- e QTL 5550 ()bl Tl 03) paisesS oo sk nl 0 88 el O S5 s
055 Slis 55, (P<O.05) Jls pxe AL o585 4l G0 p55505 S (555 S L3l 2ol (55l
a1 sl 0arFCBO05 Sl 51 0,5 sl A G Y alols ,s Kale 5 Sabe £ 55 0
oS QTL 0L Sl 0 a5 L ddl W 5l g O O35l 0 e o0 (ol O ol sy o
i Slidss baw s OF ol & po 5 ool by wils I3 0arFCB005 Slis sy 53 ol
3 g esbital UL (KaS a Olssl 5 Olgie LSS ol

QTL Ol Gis coslpnlosy slo UL 5 0 525 lS sl

Email: badbarin@phd.guilan.ac.ir CAYAYOVVAYA ¢ ils b Ol i sts ki 55



mailto:badbarin@phd.guilan.ac.ir

oL s s oSS wr L Sl
Visseretal., ) el s fol= 2aS (5 B ub
3 e o8 S UQTL oK. (2013
Sl oy Olie S5 elel O
Slaels Szl 53 (Ko g5 Sledlbl Sl eslin
Sy fA ORIP e e LlEe S
Aloss Sl oo (LI s 4 (S5
5 Nsd olld Sliv e sLQTL
LQTL ol L atees S5 sla L2
Sl ol Pl slawl  isd jaseis
Lans 5 ages Sla 300 5 Obsl gl 4 5 ol
e KaS s ol ) eslimal b w st
655 o s bsigr Mol slaal
0L aal b 4 ax 5 L .(Knott et al., 1996)
losaie) DNA (b Sl wolr glaeli
Rl s a0 (ol gl Sl
S G0l O b sl sl ol 3 OIS
Sl 3gms bkipd plalis A4S Sliv sas
slobd lp Lo mhaw s e Sl
wh S g 3 oS Sliw e cWLQTL
Omn W) 03 (oS Dl Sliis O ST L
23 el a8 S s Sl slasly QTL
2 Py SBQTL (tass S s 5 Ol
Lo sy i W5 5 4, clis
YO ZB Y Loy 5L esl sl ) eslind

olsalosy LA 5 Gy s sl 4 K5

! _ Quantitative trait locus

4o dle
Sl el ol 5 K55 e 5 o
Sy Son S8 Al bianer (S5
Shs ety el slag bl s asl
Lil o (Semy o abd bie e wes
51 eslas! .(Alinaghizadeh et al., 2010)
oalital 5 55l (6oL age dulsp J S5 S
S wes ol e e sl S
Lo bl bl ol 4 b S 0 e
Llgh oo das o Cwd 4 &S (ool Db
s b, S, e s e 1S s
JooS 5 Al 1) ol sdal s w0 (gLl (sl
LS o Ll S S a5 63 el
s 5+ » » .(Mousavizadeh et al., 2009)
Bl SN Wge 5 5508 Ldgy S5 lp
Ghla 5o edes j5b w &S il a5 g b
Wil S ks S slaolnl i S
0S5 4S5 5 Sle Okws S (g8 Obml3l
4Ol F e 5 G Sy (npese Sl
SV F 5 e o bl 0 4 VL sl
5,5 oLl O jage Vb kS 5 2lisks
slaol; s .(Rashidi et al., 2008; 2011)
W Jes 5l e xSl asls
ool O kS 5 s M5 pase ool 5 i
daly b LSl Sl ol 53 e a5 S
A8y 0L 0oy o ookl 5 ook (S35

cg_)l?:’.'.:\ L)'i\ 4};..:., PL .J.;‘o.ﬁj._: 4>-|j.n ol e



TR TR TR
- -

b s,y 5009
ol oS A sy 3
Shdls (g iy O3 ,8 slas a5 Wil 5 58
L5 bl piw 350 5ol ool oS
S Lol alolis o 56 2 b 5l eslind
el 25355 5 page Slio suis J 2
Yoo shls Bl aS gy Jl s 5lais
5 PLml (Balas sb 4 s g (g s 58
e Ll sla s 5 Ly Sl 0 sl gl
oslinal b lss 03,5 S a5l (g S0 508 2
Lo ol sslm 65 e N ls S o)
5l e oS 5 s S 4 EDTA 5Ll
s o de s lesl 4 ey (s, 5SS
Glos 53 gl paad Ol b 5 Jame OUS oSl
gl L S 3 S il ax s =Y
ol dugs gy Sl el b S o= 5| DNA
Luis et al., ) o S rl_?u'\CIotted Blood
L et gl il DNA iS5 S (1998
o3V 38T U5 s 5oshs S Sl eslinad
= 03 Sy Gloemis RSy A el
(o533 DNA ¢S5l on bt sl St
L PCR 3L b s O 205 e WY
ANTPS N so ko 010 il S olg clale
ke 93 (La SHLET oS a5l JyesSs v/E
Tag-DNA vw'J Al S s MgCl Ny s
oSl ol acg ke el Sl ey
2 Sl b Jbal gles Glady Glo i

! _ Half Sib Design

S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S S 0
.
b IRAd
wde 3
s S S S S S S S S S S S S S S S S S S S S S S S S S S S

L ko sWQTL 0 5 ¥ O lapssses S
J)‘J J\.\:) QL‘L,&

Semg o Syl s

255 5> .(Mohammad abadi et al., 2009)
age Slis g5y S L CWQTL (o Koo
ol 3abogy LS VA Sl el Loy (sl
izdls e YAA ¢ a3 4 5L ool gl A
oo (5l QTL 55 5 &3 .8 513 o) 3550
e ) Sl S o n s RS
e33500,5 Sau el s Lo ¢l QTL
cad, Slio @l 5o QTL 5 emen 5 0
Cano et ) del Cowds 5o Jsb 5 atusul la
oL s Slids 3 e (al, 2007
Gl Sl 5l el 5 b 2 b S8
S s Dlio e GLQTL o)l ol
GO YE 5V 50X (glapsises S
Cano et al., 2009; Visser et al., ) cl s
e Slio GLQTL LLOe a3 (2011
el ol i1 Sladss Ol g e
OL 055 » QTL 3 0l Jls pms 4y 55 L
B e GLser s g Slads
Gin b ol allar 1y 5 S K55
£ (BW) W 055 5 s sWQTL ol
Kol 4 (BWB) _Sale 1 (BWA) _Sal
sl del s (BWI2) _Sale \Y 5 (BWO)
Lo e 520 5 ) lapsiss,S oy LQTL

b S e oyl gale gla SOLES ) ealixa

i k4



- -

B A S A A B S S A A A A A A A A
(L Lol Y o, V6, 93) (¢, 4liS "‘93}'.{3 FICS
! J 2337 So03 TP) I =
A A A B S S A A A A A A A A

=3 gL, S, Vi adady ol o

Bi d oy 51 Sirei ceul ol S 6l el el
Xij d o3l gl 03,5 ;3 QTL oL >
s 5l BT ] ls Sl Jlaz!
Lddl e odsbodl 85 5 A3k e p &)
oo 4 LaQTL (g bl Joe ol 5l eslizedd
OS50 Bl S pa slaalols 5 5 (glakess
05533, S gl o 8 5 s 2 se
Olyse 30 Foylel Slas ghyls o5 L s 4
s a8 L5 QTL Conbpe o 5 fatoms
Osma3l Soas 3 ol gme sladilial oas ) sl
IS o Ve b psises S w2 %
QTL s 4o Oliabl ausls pomean Al oslina
Vern LTl ey 3t a g Sl eslina L

Cou gl
Bl 55 slaesls Gy al 53
(Sale V035 (Kale £ 05y N 05 Slio
Sl aS Lop Sabe VY 0355 Kaled 0)
CMJJJJ @;juﬂ;q-‘.ﬂj: Jle ol ol S
Ody 035 Slio ke 5 O35 sl s
o3l OLE3 Y ol 53 aallae 5,50 33 (gl
ol by Mg 035 (S Lol ol
5 035 ot 5 (0 S S VAV Y ojled
(bS5 3hS Y/OA) T jlors o3l gl s sy o

! _ permutation test
2 .
- Bootstrap analysis

sl Sty Sl eslinad b oyl palagy, SHlel s
oSy Ly ol ot 03 Sleedy (Slo s
o A3 S uxs SENSQUEST Sl 4o 5
Il ilw iy e S Bels Sl
4 > YV A dds 0 Sl a3 40 gles
Touch &y as Jglas V0 &5 )l >
S el g el g5, 4l Down
Sl a3 0 Sl wns; 4 S5l Jlasl gles
as S by s w8l Jlasl gles 51 NG S S
a0 Ll Ldsl pes e g 5 Al
st > V0 3 dw =bly Jlasl gles 4 (les
Jlail glaes au a) b Jlasl glos da
3 s el a BB Y Olay b (S
sles 5 ol Sudpuly Glos 5 Oles 5o a5
33 4l 80 e w a3 VY 5 A8 i, Lo
osla el L ol S0 N pases A 4 S L
i pls b Al o S1 Uy J5 558,500 S
D0 A Sl S 5 SSE o3 A L
s sla S S elal o8 ol 1
YA slel Oy e 4 5 L o3Il bl
e o 85 1l e 5 LS skl
Jlw b ol 2l gl o 58 slaesls . abus
AU LA s G 5 W 5 N
(Knott et al., 1996) 0 S5 S35« QTL
oLl GrdQTL. (36T 1531 p 5 51 eslizal L
Slas e J3la> Jue (Seaton et al., 2006) L

)‘ S 4 Q)L?.O osleial 340 ‘-)j',‘.""Jf)
yij = Sirej + BiXij + €jj

i k4



TR TR TR

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

g Tl N Rt
it b S e O35 5 p S AS TIYY G Y/00
Gl ol s )15 S e S, LS Y0 LN
5l iy palie ool (Visser et al., 2013)
OF J¥s 51 il e 55 50 52 O O35 palis
el pde b s (2 ke (s 4 015 0

3 S o LAl Larb o g sl

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

o by SAla VY 055 1S A adali
i 5 (o S S VAVO) A ojles ol sl
£ oosled enlplst iy by e Sala VY 035
o3 5L (cpl pliy A sdaline (¢ S LS YA/RY)
e S (S i 4l 005 Rl B E ojlad
o e Sl Ll ails Laesl gl L
S e Sl eS 53 Oy U3y g OIG

58l Slag 53 U O3y a5 sl sl 0l

P SU el B A 53 0 055 Sliw S0l 5 0I5 5 slda -\ i

Table 1- Number of offspring and average body weight on 8 half sib families of Markhoz

goat.

Sl Y 05y Saled 05y SabeN sy Sabet 03y U o3y 0I5 sl o3l 51l
BW12 BW9 BW6 BwW4 BW No. offspring family
22.51 19.92 17.00 13.48 2.47 40 1
21.60 18.93 15.90 12.91 2.52 23 2

- 19.58 16.44 12.80 1.86 37 3
28.50 20.43 15.78 12.25 2.17 25 4
20.58 17.56 15.24 12.15 2.34 35 5
21.05 18.09 14.95 11.89 2.58 36 6
21.03 18.06 15.31 12.53 2.41 29 7
19.75 18.25 15.08 11.43 2.20 30 8
21.49 18.79 15.79 12.43 2.32 31.88 Sla

Mean
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Table 2- Name and length of chromosome, name of markers and their coverage.
oJW‘JJ‘jAJﬁL&er Mﬁd‘ﬂ Jjja p)j,aj;rb
Markers that used (cM) (cM) chromosome Name
Coverage Length
ILSTS004 (66)*, BM1312 (30), LSCVO06 (16), 157 186 CHI1
CSSM32(27), CSSM19 (17), BM3205
OarFCBO005 (15), LSCV25 (19), BMS1248 75 179 CHI5
(20), ILSTS034 (21), BM2830

* Distance to the next marker (cM) OB g0 Sl o i SO U ol *

(FL slresl gl Ol 53 (Sale £ 055 512 0 osled pa30s,S dsb 3 Fojbel gonte - IS
(F0.05=4.82) 7. 0 Jloaio| pelan ;3 QTL jls tnn ailiw] oins LS cpyr 4 bas S5 cpl o
| oJ..nT Cowd & Jg.\.é' dij 4.1,....»‘3 o) Ly 'L":'lfd‘

Figure 1- F-profile along chromosome 5 for weight at 4 months of age among half sib
families. In this figure dashed line indicate QTL significant threshold level (P<0.05) that

obtained by permutation test.
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Table 3- QTLs identified for 4 and 6 body weight trait on chromosome 5.

o]

(L) bl QTL i 2(CM) e 5 . Fml ol olo
Variance (%) QTL effect (SD) Position tatistic Segregated family  Traits
2.01 -4.12 8 17** 4 BW
5.45 2.84 2 8.21* 5 BW4
3.95 -1.07° 10 6.42* 4-5 BW4
1.63 -0.03° 8 3.28* 3-4-5-6-7-8 BW4
2.08 -0.09° 3 3.91* 4-7-8 BW6

QTL bug ol a5 s uiliyly —C Laosl gl Kl -b Jyl Kl 51 QTL alwols -a

a- QTL distance from the beginning of the first marker. b- Family mean. c- Percentage of phenotypic

variance explained by QTL.
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Table 4- Search for body weight QTL on chromosome 1.

Fthereshold (0.05) Fstatistic (€M) Cps 40 b
Position Trait
2.58 1.66ns 33 BW

2.65 1.08ns 139 BW4

2.64 1.55ns 66 BW6

2.43 0.87ns 133 BW9

2.81 1.71ns 127 BW12
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A survey on chromosomes 1 and 5 for QTL controlling body weight in Markhoz goats
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Abstract

Body weight is one of the most important traits which has quantitative traits
inheritance. QTL mapping not only provides useful information regarding the status and
number of genes controlling quantitative traits. It can also help the breeders in marker-assisted
selection. This study aimed to identify QTL affecting body weight on chromosomes 1 and 5
in Markhoz goats using microsatellite markers. The studied population consisted of 248
animals from 8 half sib families genotyped for eleven microsatellites on chromosomes 1 and
5. Phenotypic data including body weight at birth, 4 months, 6 months, 9 months and 12
months of age that were corrected for fixed effects including year of birth, sex and type of
birth. QTL analysis was performed based on regression analysis. In this research significant
QTL was not found on chromosome 1 while one chromosomal regions associated with weight
at 4 and 6 months of age was found on chromosome 5. The location of the detected QTL was
2 to 8 cM near the OarFCBO005 marker. Maybe this region of chromosome 5 contain genes
that affect growth trait. Considering that the locations of this QTL was near the location of
OarFCBO005 marker, if further investigation were performed, this marker could be used in
marker-assisted selection.

Key Words: Markhoz goats, Microsatellite markers, Body weights, QTL.
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