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The genetic characteristics of Marghos goat based on Cytochrome B gene
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Preservation of genetic diversity in population of Marghos goat is very important. Studying
cytochrome b region of mitochondrial genome in within breeds can give useful information
about genetic diversity of the population. The purpose of current research was genetic and
phylogenetic investigation of mitochondrial genome cytochrome b region in Marghos goat.
In order to, blood samples were collected from 40 Marghos goats. After extracting DNA,
fragment 892 bp of cytochrome b region genome mitochondrial amplified by primers was
designed and fragment amplified after purification was sequenced. Four different haplotypes
were determined based on four single nucleotide polymorphism sequences. The haplotype
and nucleotide diversity were estimated in Marghos goat population 0.1 and 0.00239
respectively. Using the UPGM phylogenetic test results showed that the Marghos goat
population is separate group from other Asian goat breeds. The reason for this gap may be
due to the geographic distance between the distributions of in Marghos goat with other

breeds goats.
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5 S s el sl DNA lyls 5 ool Jska
— S U5 gyl b S s 5 cul glas DNA
o diS UST O3 YY (el 0y oS AST 05 WY fuls ST S
52307 o i dsb s Sl TIRNA cis” 087 05 ¥ t(RNA
Mohammadi Pestehbig) wsb o 5L cis VYo e 550>
S 31 e Ols s MIDNA GLi5e 51001 08
DNAWL Cs 0T 03101 03 90 ¢S 58" eJ sk a 5131 @0 ddenss
Spry pde WDy Akl ol sady Sy (s
Gl ST 51 eslimal U iS5 ol ol s S s
Chlis ol g odd Chli> g L Iy 5 pelas]
503 0La1 LBl o dtenls ok S LalST Soldlas (gl S 0l
p55 B Jg sl (Yo @OLKes 5 Bellagamba)
N OT 65 Slabas Jsb 5 5L S VYN Jsb 4 (6,uS s
s Takada Lwg 5L cax V¥4 Jgb o Cty-b oot L3

oo
Jsame 5 o alim Olge @ A5 2 0 a3
23 3 G 5 Sosn Bl 5 Al e 5]
S 5 3015 6o Seal gl slayl sl slassl s s
O s S okl y3 &l Ol aby &Sl
05 als e 515l LOYAY (OUS 5) Sl suSTl, 5 5i8
S 5 FGEs LS & Al e 558 SN st 5 me
Sy O bis gz 4 LOT 5y 53 i S35 Sledb
moly 2 563 S 3 SS ey op 5 4 (55 0 0T (gla s
4 g0 S5 1 oslinal S5 ol (S5 olelid e
S Sl (MIDNA) LS 520 0555 51 o3linel o s
@b sl DNA # sl 4l Slids 48 1 ol
LS 5 Piranbast o oL s 5 PCR &Y sess
S 3 S Cal ey g S (S gz (YN

S G M5 4 536 Sl ol iyl 3 s O slad sk

ﬂﬁﬂé/w Vi



w05 g ol 35 0 5 (K55 Do g (o

Forward  5- s 55 ol 4 odd

CGATACATACACGCAAACGGA - 3
Reverse 5'- AGAAGGTTGTTTTCAATGGTGC- 3’

05 Gler eSS oL 53 3 gr 5s BLAST sl eslizul
STy 3 8 dwlie 03 g 50 Lo I b OT Sl gran Ol jee
&5 4l b S MY wdas 5SS gl ey (gle i
Biometra Kl se 5 o&Kews Lo s MIDNA i Cyt-b
Sl s 8 ploil 3,1l gy ol T-personal Ju.
MM Tris- e s o YO ol o>, PCR 5T
YMM ek, Taq o 57 415 1 100 HCL(PH 8.8)
S56T 508 pmol MgCl, 51 vo mM dNTP s 5
5 eslizl L oS Coaa DNA (.,f,'u Voo 505 ol
&1y 31T Bl a3 4F glas )3 (g3l bl Sl asl
23 Jlail sl ¥ ol 4 a0 OA gles s Jlast caslh ¥
Oode s a5 VY Lgl.aajsj:iﬁm:}liﬂ Oode s da 55 OA (gles
0> sl Gl dsuly Al e 6 5 4 p YO )3 sl FO
PSS A e 65 5 4iBs 0 Ske 4 51T Sle a3 AF gles
5o Sl G aids Ve S a5 VY (gles ys ol
A3V 58T 5 655 5 3l oy STy O puamme
Voo e 35 D)o dbes sl b S 65T
5 &l Al Glady (sl s STy Jmamme S a5 S
(i85 2hy sl ST 5 e a5l s Sa B0 ol on 4
S Mg o sk 4 eSSy Ve Bl L
S eslizal b sed ol s S Jleyl o 5> o SMacroGen
Las b Iy Sl Ssbegl isy 4 ABI 3130 oKens
s blastn w,, 5 BLAST i 5 eslizal b e
ot o] sty sla JIy (65050 Olje NCBI oKL
allls 5550 slasly (Siskd Aoy g p oshe 4 A2
3y s JIg UPGMA &) 5leslinal b (555 Sl gl
ey (0488 Halb) Bioedit L1l o oSS @ wois
Disparity «s, 5l bewsbls un @lp cpomes L35
s Tamura) MEGA6 i3 ., Index Analysis
A eslizal (YOF O,

@%ﬂ%/w

it 3L S D e S s s 8 218 (0148Y) 0 Ses
by s 4 oS wil e 6548 e DNA suis” oS slais
Gred e o 35 0T 53 (oS S5 S S sl DlS
3350 sl Ciliee a8 5 (Sioks Sl 55
oy O 5 Luikart )58 e 15 eslid
Lig, 5 Sz skl (Y19) LK 5 Pakpahan
b 5 bl 2 ) S5l o 2 Comer 3 (S5 sk3
4l J5 ¢ Ss andllan 53 isls 53 gy 3550 D gy S s
5 s (Kejobong si5) sLssdl e 5 s Cyt-b
B o 05 3 lE Lo boly o) S35k Ly,
5y50 CYt-D asb 53 SNP sae v 3 andllae )5 .03 8
v-\¢ Sutopo and Kurnianto )cs 5 5 ol
5 SES S s s s g ) adlae I O
Cool 0 5 2ot 520 DNA GICYE-b ast Sjshs
ol S5 S Ens poras 53 SNl & plaws e
035 cpl &y odel Cwsas Mg cbasly plo b awlie 5 13

25 5 05 Sl <KL s s

B 9595090

OT ST Jowe 31 30 315 52 ol B olaes 1 Gl ) 53
On Shsliy s daly pde I Olabl by Ol ST 0k s
D e 4 O ladges 38 Dose 5SS dakse
15 osle (3l sl 53 (335 glss S Ak I ) e
-Y+ 535 55 DNA gl Ol by ds EDTA st
51 eslizal L DNA #1 sl s (61585 51 8 Sl a5
pll (V43 LK 5 Miller) S os Sl 2,
e b gy 4 edd £l Ael DNA cis™ s
Nano Drop-ND oy ;S oy I slizal b
Gl ST b as et (K T (Thermo) 2000
o5 ) eslizal LMIDNA ICYE-b 05 JIg 5l s 25
s (Premier Biosoft, USA) Primer premier 5 il
oA old) el s S e S e
b s ST Jis o8 5 o, (KR866125.1

! - National Center for Biotechnology Information(NCBI)


http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=954003575
http://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=954003575

3590 4 gad ded 55 (G5 S AYO askis 5 2ol g o ob Iy
S0 G g o 3l csble B sl s S 15 eslinal
(SNP) J&& L elial:— F s & (Bdd nd )y
WA bt Jol il e oKl o s sy
Y o W5 hs Jole oKl e s oo 4 s

O Jgd) s S URis (o dens s

VYA Olin ¢ ol pslo s 25 ¢ VI o5l

o g b
@b 35 bl Cobge b ladisel ples 51 DNA 1 s
CeiS ) et gl pael DNA & wisls 0l (o i
S35 2ok S5 O gaams 555 2SI el sy 5 (ool
w4 odd b gle THET &8 sl Ol Aoy \ 5L,ET
MY Jsb 4D ps S s sl polams] walss 5 03 5n5 Clab

5ol Cowsay (3L i MY ankas s pai LSS 5L i

CYLD b Ciliso (Ui gh B (ot § 0 (b J155 (Sladigns (s 30 Dglie SBAT i 95 -1 Jur

Coailse
bsbla Fol sl Tas voY oy. YF
) v A T T A
Y VY G T C A
¥ ¥ G A C C
¥ A G A T A

22 35 g 4l oS gy 53 (Y010 9) oI, 5 Chen
Cohle B8y ISt oKl PP (i ey p ol VF
Blol 5 Odo men ol G b alie 5 LS 5,18
0T aer 5 L3S0 odalin o S s 4l 55 55,38 5
«(119) 01Sen s Papkahan copomes sy oSSl £ 5
@bl ez 358 53 LD ey S e b S g
b ol gl coshl A K e oKl N8 L I
Iy el sl oS S0T S ws S i1 8
55 S bl Sl il e Gsed S 4 et
o3lizel L3S 5 o 53 e So5n e b (D) 558 5
Syle 5 0355 45505 o301 s DNA Usb 56 Cos S s &
Ll o ol a3 15 53 o 5 S 5 s o e
Comer 53 (oS shla g5 e (Yoo «Nei and Kumar)
om0 g 55 b e Kb oS 3 85557, 0N sl
/Y ol Comar 3 U SIS S 655 B e S

2GS S p5 g e 3 S LT e

Ol sl igr 4en 45 55ad eduie odd (alq._ll o oy
o ol AL o mn g Sl e £ ] AU el 3 0l
—U’.»a.,u;f.,\f?ljég;_br};}::.w?l}qf;)bd\ﬁ;.wz
Awadalla ) el ol OT 3 55 5 S Ol 5 3L
T Gl5 syse s lg e Yo\  Eyre-walker and
Cilite ol olulid 5 O S Jgame sla b, 5l (SO
S5 Olse 4 b i AV Jgb 4D ey S Iy it
4 Bl5 oo 5 Glsme 038 un B 53 el
TYMYY (owsT YA (Jols isbishla I odal s
GSTL abl cpl 5 e LYOAF 5 ol S TAVIAY () siam
2 GHC wops v cas 1 AT sy &8 Sladss mb
5 Chen) sls calbe ctiles S 5518 2 D oy S s

(Y% 0l 5 Pakpahan; v. ¢ o, Ko

\- .
Nonsense mutations

ﬂﬁﬂé/w W

Y
- Consensus



w05 g ol 35 0 5 (S5 Sl g (g

Nucleotide Compaosition
14-PCYT!

Mol %

a c [ T R
Nucleotide

CYEB (sl 33155 3550 g s 2lS 5 S 5 Ao yn —) IS

KP B7T508_(china)
KMOS3871 _china(2)
P B62716_(china)
KP 273589.1_china
KP 273588__china(2)
KP 271023.1_china
KP 271023__ching
KP195268.1_china
KP 273589_china
KM 398968 _china
KMB70319.1_china
KMO93871__china
JH2B6588. 1 pakistan
JX28657 2_pakistan
japan(AB 004 069
chineseEL360133.1)
koreang =01 07 46.1)
indianiDQ093614. 1)
KM244714__china
IRAM

5 e 7 QT T T T Y =R
57 20 s S s Ny el S35k sl s Y S
AS o o 45 05 Slgar ESSL y g g0 sl 5 clasly &
JAaoT e S
S NCE L
S i IS GRS )l ) et ol w4 ey b
b (S5 aabeia Olge 4 Do S am b JIg gl
SRsl5 o SIS 5 (S5 et a4 oly
Ll or e 5 (SE f55 0 by S e SGST s
450 Sl 5 adllen 3y Comer 3 @315 okt LS

@%ﬁ%/w

Nei) < 8 515 sl o /AL /00 Y o oS g,y
VF oy g 35 e Lo (Yo 8) 0K 5 Chen .(VaAy
b andlas 5,50 Gaomer 53 (o shle ¢ 5 (S (o 5015
SR £55 5 e sl 8 L3S ISV L
2 BOT romes il 5 Comer )3 edd odali
O cadlle 550 Salumer 53 ) G SIS 5 6 43 5 B Guios
55 03g oml e isged A1 /NOV B /N0
B Vel e 5 Camar 53 ikl 5 G ASTS
S e 03 5 el 5 35 ol fae Coner Ldd sl
Sl 50 eslial LBl e B3l L osls el O o1l
»Db 055 s 4l JIg 4lis Aoy e s BLAST
2SS sl 0l NCBI oL s o o gla JIs L 5 e
axb Jig Ly ales o i do)s 48 c]a.a » b Jig
S syls @\de:@%ﬁ@\GJ;&I:}ij;}:w
Sl 5 Sl 0dkd bl anl D gy S 4ol
Eyre- Awadalla ) 15 o Fo ok 4 0T 5 s ST
D o5 S st 4l Iy S55k8 Jlsses (Y20 cWalker and
S 35 0l NCBI js 550 Sl 5 glasls 5 50 5
by Bz 05 5 6 s 5 m 5 30 oy S s a0l JIs
TCVIPE I Wy PP W P s WY
L5 bl alol 1 sl Yot alols ol s () S
Elar s s by ple b e 5 BS1 e on
el (55 Jals Ly sutos 5 Ol 5 ile oikes 1o
w0 GOl pames p arer ple b Comer
Sl gl b mls cpl il e Loty plu b 0T LT
P S5 g5 4 VAR iS5 5 (WAY) s il
2 35 olsalsy s RAPD (a5 eslial L 1,
(Y00 8) 0L Kan 5 Chen jaass 5 syls Calbe clisls Ll 3
S5V S5k Lalsy e 5 S0l Lite gy s ket 4 S
o 15 51 S 15 F i (3 F ol i o
ST o sbagy 51 0T Lita 5 43 8 1305 8 0 5o

A e g8 e



Miller, S.A., Dykes, D.D. and Polesky, H.F.
(1988). A simple salting out procedure for
extracting DNA from human nucleated
cells. Nucleic Acids Research. 16: 1215.

Mohammadi Pestehbig, F., Pirani, N., Shoja, J.
and Mohammadhashemi, A. (2011).
Determination the mtDNA D-loop Sequence
in Marandi Native Chicken Population and
Its Phylogenic Relationships with Other
Breeds. Research Journal of Animal
Sciences. 21: 1-9.

Nei, M. and Kumar, S. (2000). Molecular
Evolution and Phylogenetics. Oxford
University Press, New York.

Nei, M. (1987). Molecular Evolutionary
Genetics .Columbia Univ Press, NewYork.
Pakpahan, S., Tunas Artama, W., Widayanti, R.
and Suparta, G. (2016). Genetic
Characteristics and Relationship in
Different Goat Populations of Indonesia
Based on Cytochrome B Gene Sequences.
Asian Journal of Animal Sciences.10:29-38.

Pirani, N., Mohammadhashemi, A., Alijani, S.,
Rezazadeh Goli, R. and Ghanbari, S. (2010).
Molecular Analysis of Mazandrani native
chicken population based on HVR-I region
of Mitochondrial DNA. Journal Agriculture
Biotechnology. 1: 53-60.

Sutopo, J. and Kurnianto, E. (2014). The
genetic diversity of Kejobong goat based on
Cytochrome B geneJournal of the
Indonesian. Tropical Animal Agriculture.
39: 75-82.

Takada, T., Kikkawa, Y., Yonekawa, H.,
Kawakami, S. and Amano, T. (1997).
Bezoar (C. aegagrus) is a matriarchal
candidate for ancestor of domestic goat (C.
hircus): evidence from the mitochondrial
DNA diversity. Biochemical Genetics. 35:
315-326.

Tamura, K., Stecher, G., Peterson, D., Filipski
A. and Kumar, S. (2013). MEGAG®:
Molecular evolutionary genetics analysis
version 6.0. Molecular Biology and
Evolution. 30: 2725-2729.

VYA Olin ¢ ol pslo s 25 ¢ VI o5l

A o 31, 5 it ol 2 s
L] U'i\ )\_5 J.&L:L;a oS J.;A?-L éﬁi 4:;-‘., U‘i‘ 4;JI .,\,;,L

Wl ol OF 53 ¢ 55 5 g Ol e
D-LO0P 4>b wile sV ¢35 L (15 55, anlllas 4 5o
Al 5 1) 65 ralee gl Ll o
é.gl.m
Ol s s pls (K55 45 1 (2 85 (YAY) 2 WS 5
Y0 o S s e Dl denge DL
ARL)

P 05}3' gf;“;' L;.:bj &}J R (“‘A\)CGLT le; C}j‘f
58 4l 0L, RAPD Silss 51 eslizal b 0 ) e s
oot S 5 ali.f;.;‘: chj)jU'S ML Al

sl S 5l ol oS ge g r IFAY) Lo (228 515
wu)lfubulib_ .Q\ﬁ\dﬁjo)}'ﬁ)ioﬂ)ﬁu}i)
S ol (oDl 15T ol s

Bellagamba, F., Moretti, V.M., Comincini, S.
and Valfare, F. (2001). Identification of
species in animal Feedstuffs by polymerase
chain reaction restriction fragment length
polymorphism analysis of Mitochondrial
DNA. Journal of Agricultural and Food
Chemistry. 49: 3775-3781.

Chen, S., Fan, B., Liu, B., Yu, M. and Zhao, S.
(2006). Genetic variations of 13 indigenous
Chinese goat breeds based on cytochrome b
gene sequences. Biochemical Genetics. 44:
87-97.

Eyre-walker, A. and Awadalla, P. (2001). Does
human mtDNA recombine. Journal of
Molecular Evolution. 53: 430-435.

Hall, T.A. (1999). BioEdit: A user-friendly
biological sequence alignment editor and
analysis program for Windows
95/98/NT. Nucl Acids Symp Ser. 41: 95-98.

Luikart, G., Gielly, L., ExcoYer, L., Vigne, J.
D., Bouvet, J. and Taberlet, P. (2001).
Multiple origins and weak phylogeographic
structure in domestic goats. Proceedings of
the National Academy of Sciences. 98: 5927—

‘ ﬂﬁfﬁi/w (>


https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiG-vbn-JzMAhXKVhQKHfBDCZQQFggcMAA&url=http%3A%2F%2Fwww.pnas.org%2F&usg=AFQjCNF8L8b8kaHKmCj0CPzwGkSLYL9tsA&sig2=O5iYq4UKNqBTUPQWdnNJdg&bvm=bv.119745492,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiG-vbn-JzMAhXKVhQKHfBDCZQQFggcMAA&url=http%3A%2F%2Fwww.pnas.org%2F&usg=AFQjCNF8L8b8kaHKmCj0CPzwGkSLYL9tsA&sig2=O5iYq4UKNqBTUPQWdnNJdg&bvm=bv.119745492,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiboo-1-pzMAhVGVBQKHc1pDzkQFggcMAA&url=http%3A%2F%2Fjournals.indexcopernicus.com%2FJournal%2Bof%2Bthe%2BIndonesian%2BTropical%2BAnimal%2BAgriculture%2Cp11755%2C3.html&usg=AFQjCNFcmxI_V7VWwpb4eG5KupCkrIczEg&sig2=WtaVU09aro7IvH7fcj-C0w&bvm=bv.119745492,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwiboo-1-pzMAhVGVBQKHc1pDzkQFggcMAA&url=http%3A%2F%2Fjournals.indexcopernicus.com%2FJournal%2Bof%2Bthe%2BIndonesian%2BTropical%2BAnimal%2BAgriculture%2Cp11755%2C3.html&usg=AFQjCNFcmxI_V7VWwpb4eG5KupCkrIczEg&sig2=WtaVU09aro7IvH7fcj-C0w&bvm=bv.119745492,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjX4bHx-pzMAhUCaxQKHXF2Bx0QFggcMAA&url=http%3A%2F%2Flink.springer.com%2Fjournal%2F10528&usg=AFQjCNH8QYnIfyzhsLIukr6l1IsDQPgyIA&sig2=G0pXetfzBxdwQeWW1hh-Fg&bvm=bv.119745492,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjylqiJ-5zMAhXLtBQKHU8GDBsQFggfMAA&url=http%3A%2F%2Fmbe.oxfordjournals.org%2F&usg=AFQjCNHrzb8jkPUXjGX8mTS8uw4BxjFRpg&sig2=GHUQXI4rYnMOfSwL82VmJg&bvm=bv.119745492,d.bGg
https://www.google.com/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&cad=rja&uact=8&ved=0ahUKEwjylqiJ-5zMAhXLtBQKHU8GDBsQFggfMAA&url=http%3A%2F%2Fmbe.oxfordjournals.org%2F&usg=AFQjCNHrzb8jkPUXjGX8mTS8uw4BxjFRpg&sig2=GHUQXI4rYnMOfSwL82VmJg&bvm=bv.119745492,d.bGg



