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Genetic variation among six Iranian goat breeds using RAPD markers.

By: A. Javanrouh Aliabad,Dept. of Biotechnology, Animal Research Institute of Iran (ASRI), Karaj Iran.

S. Esmaeelkhanian, Dept. of Biotechnology, Animal Research Institute of Iran (ASRI), Karaj, Iran., N. Dinparast, Dept.

of Biotechnology, Pastour Institution of Iran, Tehran, Iran.and R. Vaez Torshizi ,Dept. of Animal Science, Faculty of
Agriculture, University of Tarbiat Modares, Tehran, Iran.

In order to evaluation of genetic variation of six Iranian goat breeds including : Markhoz (MR), Korki of South
Khorasan (KK), Black Lori (BL), Najdi (NJ) and Tali (TL), blood sample were collected from spreading location
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of these breeds. DNA extraction was done by modified Salting- Out method (Miller , 1988). Polymorphims were
surveyed for 16 RAPD primers and 10 primers were selected for high polymorphism among all of breeds RAPD-PCR
were done on 20 individuals per breeds. The length of PCR products were varied from 220bp to 2310bp. The percent
of polymorphism were obtained 53/9% . On the base of polymorphic bands, The highest and lowest genetic distance
was obtained for Black Lori and Korki of Khorasan (0.237) and Tali and Korki of Raeini (0.081), respectively. The
Phylogenetic tree was reconstracted on Neighbor-Joining method and showed two main separated groups, including :
Korki of South Khorasan , Tali , Korki of Raeini and Najdi together and Black Lori and Markhoz . This research was
showed that RAPD technic is an useful tool for evaluation of genetic variation among of domesticated animals

Key words: Iraninan goats, Genetic variation, Polymorphism, Genetic distance, RAPD Markers

g g olge
5130 3 Slb ooy STy s | Ls e
(bl colisle,S e yliws S slesbinl 5l dallas
035 ad O e g Ol i J i 0le S
Salting-Out azsl, 4 og, L DNA el
=5 Oliee 9 235 il (95 (sl aises 51 (V)
55T J5 5 s regdenSl i sy 59 b o (45 5
G gV FINE led S sl wsye < /A
alllas 990 slajy 0095 o (IS iz (L ez
3 oialednd g 4 la Sl a5 oslic
20,5 a5 oW TIB MOLBIOL &5, &
Slosgi 2 310,8Y. slasi b egs DNA 2S5
PCR (slg2uly 6,8 ol PCR 25T 5 b
i plosl 5 Ll
PCR buffer IX, MgCly v/6 mm, Primer -/6 {m
dNTP Y- -um, Taqg DNA Polymerase 1Unit,
=35 DNA Yo ng
pll ;2dg S YO o LPCR STy
STl L ooy 1o 4y bgyye sl igai g o8 S
(ke J5HS 4 by e dSgei 90 b ol e« ]
5Ty plail g s S PCR ot 555
2l TGRADIENT Joo JSGluge 5 5l PCR
A eolazwl Biometra oS,
PCR etz S 452 o F el
25 Dyg—e 4 55l pa (gl (ol sladises
0,5 Ll
4235 0 Sae ol F v a0 4F (V)
(V) aa 8o ) Gaway ol 5 il ax,0 A (V)
YY (F) aado ) oo ol 5 slwa s, FY
az o VY (B) 4BV Sae ol 5 silwaz o
Slaws 4 FUY Jolpw aido ¥V uw 4y ol 5 ol
3,885k F

W Swile g gy

douilo

wilizes slo T olml L o ol g Dlpis aisS S 5 (S5 55 (ool 5 4l
Laiss o o (S5 £535 (V) el 0051 09250 1) Sglicte (g3 5 (udstd SIS
4 (N©) Comaz 5o o3l Comnde (N) Comaz o3Il el s 59 i (j0505 1S Ta
Fda oo glooli (V)ul oo (38l s dlass 10503 JBla> 5 (NE/N) Conaz o5l
5 Soan zmdli jloolai wl Cusgasms § LS (B9, ok slasd (ol Gl a s
S g Ol SIS L (Byb 51l )95 5 (VL (S5 95 5l k(e a8 Sl yold pl
Omastie &5 Sgdue 7 hhas (saa slajls calisee Slie Cpenl 4 S i ]
olBlL a4 dlis pl o led soliiwl cogr sl 5l aS o)l o ] 1 ol 2L
S5 £ bi poil a0 00t gy Gy SV game w5 5 (ol S pams 0y
iy il sl S5 £t S9zs a5 Lz (F) ol aisles ol ], nss slgls o
o5 e 5 (S35 95 951 S 03l o wly> im s 50l Bl g (S
s 59 99290 Sledglss ulssl p (JoSge axd iy SSSS Sl detoror o (S5
DNA 5550 sla,Sles 51 Sy RAPD iS5 .(VV) 03,5 oo 03l DNA JsSss
Slg 5l oledlbl mils 4 o5ls 5 058 o eolaiwl g Lasl sla ST 51 T jo a8 sl
Ol 51aS ab el oy, ol 5o 9uiSTga0ly olge a5 5Ls pae g Vb e s (VA) S o555
S o3l (S5 95 Gt 9 (S31F (AT (Cu9h et (S sl Al i sl n
105l o0 pdy Bl Jie fpaiz )0 DNA (6,6 eSSl RAPD glo , S5 .(VY)
sl Silis 5l JT syl S5 sl Cmoz 50 (S5 €955 (o) 515 RAPD S
O aliad o oolatul ais oS 8155 90 5 58 0l Jlez j0 (S g9 (e sl RAPD
oz RAPD (slo Slias (0)0g: 7t 925 lagls o (a8 557 slaolss o (s0l55
350 cnlbiile e g )Lt (eSSl 03 99 ol Jal 55 015 ez 5o (S5 £ ()2
359052 aleade o155 5 99 Ol 0I5 (o i (A bl o po (YL 28T )18 eolin ]
sy ez @y n 3 IS 00 (S5 €55 ¢ OTVA) ol s Gl po (a8
Loy (655 alold i iy 255 1,5 aalllao 550 RAPD (sla 53l 3 oslical b o
Ol S (63,5 slasli ay Blate ¢ (S alold (265 g (ol 5 Oltes sladly 4
M3g pbes s

il (oo Ghian Bee 9 S WSubsS b Gezmen sy Shall plnl e ooy
ol 428 ,5 ploxil o 0093 ol Mol 5 (Sluliss dsy 10 (ogumme [l Olados 8,0 5
3 Olnl (oog 2 038 (b G g JBIS )3 (S E95 eSS (Bl ploxl ) e
o3lLul b (I 32 9 6928 e (5 ol 32 ¢ (Gudly (55 e Lol 09z (S5 3 550
il o RAPD aly DNA JsSse Silis 5 5




(A) o eolau]
BGS =1+ Sy
o3l Slaslia pled 51y (Gl g (S5l Lawgia S[J 457 (5 ,5b 4
Syl conen jo (e JFoalis oo SLgl 5T clpaen
Al oo ] Cumez (0 e B alis oy
25 J508 5 D) oz 93 (T (55 alold alne g
AY) ol solawl

D=In [3;, /5,5, }

Neighbor- s, il sl adss a5 5 (F55kd ©5 )0 poms§ Sz
POPTREE s (Y - )POPGENE 33l o, 55 5l sslicsl | § Joining

R A.d)f oy %)

Sz 5 598 slaaily s, IS SIS ggazme 51 ,S5ETY - sl

el oas iSO Sladad Lo wgie Soly i ol Bl sy 1) ISS
sl S5l jo a il iS5 Slakad Jgbo o9 axkad VV/O 0l o, S5lE]
olaws IS jabo ay 0,8 so it 3Lz YWV LS VY. 0 e L
Qb OY 5 S5 azz il FY a5 sl c s o 55T gg0me 5l ail V10
JS8)000,5 8,91 10T UK diz lakad o ys 13 g 0ogy IS5 S
2 ez 590 £95 5 (U) omex (3,0 (51555 a3l (FLY
£33 o yieS sl oal ools Lis Y Jgaz 50 ol pl segs 3 00gl i
Lgire (Sorez (99)3 £55 (n e 9 5 0 0398 4 bnye (e (90

0395 i SS“"") [

J3 5l akol wlabkd SSas g PCR ¥ g 5553 251 g
Slogy peasl 31 5 ol ) sy o colainl s y0 VIO )5
oSe J5 2 5l yeilegd (il 5 UV olfiws 3l eolazul b .o solazu!
D A slalBlas

95 sltel Wb jgda g 0S5 g0 5 s kel Julos g 5
e Sloly8 dlos (gl b ooy jao jliel Wb jgam pas Ojee 4o
o oolatul 5 Jge,8 5l il of 8 o (BSF)' susl

BSFyy =—2HM!

N!\ = NB

BigA oy g St glbuilb sl NAR o5 (g sk 4y

0,8 5l dlol> slaail sla s Npg A 0,3 5l dlol> slaail slaxs N o
sl o B

a ol Jlsld Golal s (U ma S5 315y asls

(V93,5 arlre py &)j50

ool jLitel (glaail slows N g wib yeli Sll 8 Vi a8 5,5k 4
aob (0 oD

25 Jse2 I BGS) (—imex (o Alits (o po e uilone 6l

R leesy P | oWl oge SIS | GEhSS | sl | e S
5950 SIS sl
< R SIVVE -I$AY 1550 SYeN EVY | ROV | ey o) i leiSy (sl Jgas
o9 3 S edg )3 (umer (3950
e oy 955 -IYAF A1V -IYYO -I¥aa YA | ey

2 s edy
o e “IAD* <IABY IAYA | AYR | eJAY
Sl Gz S5 “NEY feee “IAFY SVAF | IAY | AR ol 5y fyt ol gL Y Ly
IR &4 oY IV¥F feee IABS | ARE | Ay oSt oyl cragt 5t loo0s? 50 oS3
&) obees <1\ AF <IYYY <1\ 0F feee M| Iy S5 i slawl
e VD I¥eF “11¥0 “¥Y- deee | AT
S “VAD “11¥4 <1+ A ver | nes | e

b o0 0095 (ra (S Juolgd ouimd (LS e yilo yad pml g (Sares (e LS e Ll ouied (LS yad gYL sluc!

1
;aé}wsuhssz: \F




WA 5ol F o)l

2l 00) 535 5eite +1AA G /A s RAPD (sl S5l 31 oslic
Jeds Vel ol (case 52 slo 0395 )3 ez G aliS (o
ol bl 5 b s 0dgs (nl ()95 5 (ol slo sl 3525 pue
Gh9) bl p 0ad e 5 (Sekd S350l (oo d g BB Dlie
09,5 90,0 |y asllas 5,5 o 3 sle 0545 «(VF) Neighbor-Joining
oy 55 I ity 55 sla e o gl o5 sl 1,3
Nog 3350 5 6 ol slr 0058 Jols pgo 05,5 5 g 5 sl >
, O JS_s)
GVl abgs SO yo ) sbw g 15 0 sla oogs 18,5 18
(Ol ,S g e ) 0055 90 (pl (ST Jore (o9 Suo3 o
bl slylo a5 o 515 slewsS andy jo 0055 50 2 u—'-“)f)‘H
Grimed Bl ooy ezl il oo 2lsn 5 Ol (LS Lo yE
DSy i3 & 6 5 il 55 ol s (55 o o

9SG (V= Jga)ail (oo +IVEY 5« IVAS (o5 5 4y U 005 ay
3 0395 cpl dgaza ST Jdo Yo e e0g8 y YL SU
A G U" Coro> a)‘du‘ 9009 ‘5:)9 Ul"'ﬂl")‘ﬂﬁ UL“_M“))S LgL@‘JL._M:‘
ol bosg ol 5l b I g cwl slass o xeS sl Koo sla ooy
B 009 10 Smex 9,0 €95 509 Vb T e 4 (6 o ;,JGLA}
OB o, ddlaie (0 gz g0 Lyl i boogy ol (6,5 5w Judo 4 Y|
pladl Jodo ay adlaie cogr slajn boog ol (B« ol loals ol g
Foe o 000 plaS x> caslazg BB ob; i ads 5 el
4y 990 callae Slaw rils Jdo g 0ad (508 9 )ly ey Jlo
i S aiz glaasl wlwl ol ais )3 )18 dalaie o luls
saaliw ul_wl? Upé;jéjj ol—w ébodj.au,uk;io.u) ol
S alold 1y TeS e 090 S Al < /YYY Jolas aS ou i
o)jiﬁ e AY Jolso a5 ouis ool i Ls“"‘“) ‘55)55‘5”4 sl 00g3 oy
(Y Jsoz)us 5

by adolh am ey Lo
Sy (S5 03 pm (Sl

sfvave  ofeay Jovr ofivre of i (Sl ) sy ol 5 Ll >
Ll ] J e Lyl 39 Sgliie

©odgs Blaal g oog5 90 ol B9

gz S f

sl

His 5 ol oyt 55
aLz_...Ja$93)é5_05 Jo— WINGIEV ;

G
‘sj . 5% (S5 ol op i ()

7

(S

f 6°li} U 03¢5 gd Q—-.’.‘ O
S ol bl el sl s

Neighbor — Joining g, 4 JSb iz sbyasl Slglyd 31 oolisw! b ool s y (Sielud C 50 1) Lo

Sz sbla) 009 aw ,o (1Sl e yo lep g ol bl 5 (o
Ol o) bosgs (nl ASTn Joe 3 S035 5 (=55
alold ga w00y ad S | B a e SO 0 (B e, g ol S
S5 5 S5 bl wsir (S5 eo0si an b g ity (S5
Iyl (plimme 09,5 Su ol 038 al Bl (o0 g W8S (o0 (L8
(6 olaw 0095 Ay Gl 1S de 0095 A b (g 00 s aslis
Jodo @ Vel gl J g (b ledlionl (092 lgzmen 3525k
G 0095 ol y Jeod g bl 9o ol @gliie MalS o dl Layl
Db g Lo )S blas o
o B)5k
1- Band Sharing Frequency
2- Index of the Uniformity (U)

10 | (Swijlw g g

S8k Sl geS 5 QB e 90—
2 95 Bd Joe 4 LS
Sled gl 5 (50,0 Gl
FB oy bodgs opl a3 5 &5
ez G wli Gl eely

55 02l oSt alols as oS

Sy J—olgd il 0050 5 0048
ol (o yo (S5 Jolgd b gax U gudiod (pl )0 oo e
Oty s Cillas o lgale 1y sl il ool ol b oz 2
AV YT S e Lo e (S adols o S
Ol 50 ond 35515 (Shmex (rm a5 paizmen (V1) 0b 03 (e
ol Kes g Kantanen s b go> b «(+/AVY LS+ /VAF) 5ios
555 oo o155 Lz )0 1) ez e Ala5 Ll o ls Slgten ()
SIAA L - /AY RAPD (el il 51 onliceasl b coidlid atissS o35 g0
2 (V) oL, Ken g Mommens Lwgs a5 gl aslllas ,8.055,5 8,50 »
by o5 a5 ol 3T g5 ol S 0 0 leale 5y la,Klis sl
b (Sl alold S g o i « &85 sll (B. tauruse)
Geis i b g3l o> b gl cpl s 8 0 90, o/ FY 5 oYY
L &0 00 ol 815 Jlezr 5 ol o alias o)l caillae yol>



0395 i ;...u) [

i 3 & 4 & @ T M OB o0 i 13 i3 04 18 IR 1T IH 1w

o,80 ;o RAPY 15357 bus iS5 colahad (oI 1Y S
(MR) 35 40 55g5 Cilizeo
(6l iz QA dxhd .abl o 009 (] ilisee oI 3 MR19 & MR1
B (oo Ll LShais 00gh (pl il ol 3l o

(Vebp 55 )b 35l M)
i x " i z # v - UOo%N O In IE 1T 1IN A 1% B 1T IN
31,31 o RAPYS ,55LeT busis pisT lalad (59801 0¥ S 2HAZ -
.ND) guzi b0g5 alizeo
63 Sz Y+ aalad aidly e 0395 ] citliio 1,31 ND18 5 ND1 1100 —0
40 ———
B (oo i LShads 00gh (pl aliso of 3l o B70 —
(Ve+bp 55 o 39w M) 530
A0 —
ala

31,31 o RAPYY (55LeT by it olalad 5981 :F S
(TL) 6 5395 Giizho
1A IAAL olaad il s o095 oyl ciicko of 31 TL19 4 TLT
o0 Ll (Ibasz bz ol Bl 50 (g5 b BT
(Vebp 55 )b 35w M)

Sl g GRgl g



WA 5ol F o)l

Naturalists, 106: 83 - 291.

13- Notter, D. R.,1998;The importance of diversity in livestock
populations of the future. Journal of Animal Science, 77: 61-69.
14- Saitou N. & Nei M.1987;The neighbor-joining method: A new
method for reconstructing phylogenetic trees. Molecular Biology
and Evolution 4,406-425.

15- Smith, E. J., Jones, C. P., Bartlett, J., and Nestor, K. E.1996;Use
of Random Amplified polymorphic DNA marker for the genetic
analysis of relatedness and diversity in chickens and Turkeys.
Poultry Science, 75: 579-584.

16- Takezaki N.2000;POPTREE: Population tree construction.
University of advanced studies. Hayama, Kanagawa, Japan.

17- Waugh, R. and Powell, W.1992;Using RAPD markers for crop
improvement. Tibtech, 10: 186-191.

18- Williams, J. G. K., Kubelik, A. R., Livak, K. J., Rafalski J.
A. and -Tingey S. V.1990; DNA Polymorphisms amplified by
arbitrary primers are useful as genetic markers, Nucleic Acids
Research, 18: 6531- 6535.

19- Yang, L., Zhao, S. H., Li: K., Peng, Z. Z. and Montgomery,
G. W.1999;Determination of genetic relationships among five
indigenous Chinese goat breeds with six microsatellite markers.
Animal Genetics, 30: 452-455.

20- Yeh F.C., Yang R. and Boyle T. 1999;POPGENE. Version
1.31. Microsoft- Window—based Freeware for Population Genetic
Analysis, University of Alberta. Edmonton, AB, Canada.

W (Swiile g gy

3- Between Population Genetic Similarty (BGS)
4- Genetic Distance (D)

oolaiwl 8590 2ol
Sloslatul b oyl pl aaws olis zeiy 10 (G55 £655 gy IYAY L o (ssl3T =)
ORI (55,9l 0aSitils ¢ als pole wd )l wlis IS asl oL RAPD 57 L

oo VYO oy

2-Barker J.S.F.1994;A global protocol for determining genetic
distances among domestic livestock breeds. Proceedings of the
5th World Congress on Genetics Applied to Livestock Production.
University of Guelph , Guelph canada , ON 21: 501 - 508.
3-Byung,W. C. & Y. H.1994;Development of RAPD marker
specific for korean cattle(HANWOO). Korean Journal of
Animal Science. 36: 206-270.

4-Frankham, R.,1994;Conservation of genetic diversity for
animals 5th world Congress on Genetics Applied to Livestock
Production. 21: 385 - 392. University of Guelph, Guelph,
Ontario, Canada.

5-Gwakisa.P.S., Kemp, S.J.and Teal, A.J. 1994;Characterization
of Zebu cattle breeds in Tanzania Using Random Amplified
Polymorfic DNA markers. Animal Genetics, 25: 89- 94.

6- Kantanen, J., Vilkki, J., Elo, K. and Tanila, A. M. 1995;
Random Amplified polymorphic DNA in cattle and sheep:
Application for detecting genetic variation. Animal Genetics,
26: 315-320.

7- Kuhnelein, U., Dawe, Y., Zadworny, D. and Gavora, J.
S.1989;DNA fingerprinting: A tool for determining genetic
distances between strains of poultry. Theoritical Applied
Genetic, 77: 662-672.

8- Lynch, M.1990;The similarity index and DNA fingerprinting.
Molecular Biology Evolution, 7: 478-484.

9-Miller, S.A., Dykes, D. D. and polesky,H. F.1988;A simple
salting out procedure for extracting DNA from human nucleated
cells. Nucleic Acid Research, 16: 1215.

10-Mommens, G., Peelman, L. J., Zeveren, A., Diecteren, G.
and Wissocq, N.1999;Microsatellite variation between an
African and five European taurine breeds results in geographical
phylogenetic tree with a bison outgroup. Journal of Animal
Breeding and Genetic, 116: 325- 330.

11- Nagamine, Y. & Higuchi, M.2001;Genetic distance and
classification of domestic animals using genetic markers.
Journal of Animal Breeding and Genetic, 118: 101 -109.

12- Nei, M.,1972; Genetic distance between population. American





