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Figure 1. The mitochondrial genome of Camelus bactrianus. Genes encoding proteins are displayed with Dark
color and rRNA genes by the arrows. The nd6 gene which showed in bright gray is transcribed in an opposite
direction to the rest of the cluster. The tRNA genes are shown with their corresponding amino acids. The PCR
components which covering the entire mitochondrial genome are also shown in the middle of the shape.

5 (VOYEY BT ) g5 aiel (slawl SWERNA
L U a3 a5 (VOFYY 6 IOYSR ) sy
sla S5kl cis odliol L (VS502 b \o¥Ya) D-loop
o axl b gllae MEGABACE V- -+ i L) Joi>
Cored S) o@h}i » sl 03y 7,5 (V) Burger
e 9355 5 (i) s (S sl
NRley 5 okl b ssel cowss slaJlg tils cotS
L ysie b Jlg las oy VXY asws Chromas
¥¥Y¥ asws CodonCodeAligner lsle s 51 ealatuwl
58 g2 pe 2b)NSgie psi5 59) (Dedham, MA, USA)
dob VKol Ly, s e cadyer albagS
2 g bl Gl g agtls S5 gl ISy
NC_009628 o yiwsd 0)loss b a3y poi 5 anlllao )
A5 olsie 4 (V8) 18508 Job L NCBI ()5 SOb
o3l ool Cuwd 4 sla Jlgi dy ob 3JUT clp @ pe
5 oad il GSNP j ol ouishle glyl s
slalshd Sl oliiel b e g dbgiye lalls
09 (S5 E95 padld wld dwbre oSsble
ke Sge Sl 5 (HE) (snwsiligpin dloxjl sipnex
Haplotype Anaysis libles I odlazwl L (Ne)

Aol ooty (V4) V- Faseus

$lagSyd b o (ol Lily) (V) e 5 (2
5 oslizal b 1y sxilodl iy alagSed slais o ol
ST 5350 adlle o S5ie b psSsie o5 JIy
b5 bS5t p JolS g ool J5S0e sl
oS 3l oLas (V) ¥ e (ymnl pS b S 1 olitsl
e )5 95 & L?:“ el 9 1S ) aw 53 oS
08,5 4o ol 00 ST L3 Jlo Sl cadn sq00
S (gIalBlas HL oiledly g ailagSey (sl yil oS
3 G il el ol albgSsd clbyid puiine S Ll
g PSS g dSiiy )y adbe ol
Loasl o5 gl I dols ishle slaslls
4l 9 b opgSoiw 05 5l o5 Jols YL s
9 S Camex (090 0 «2bSshe s 9y S
el (g 1y Jad)l il S

W9, 9 dlge
GxSes Jud)l il (0 alagSed by FY slaw
51 oolawl b Jalf 09> L;Lmd‘}}‘g' ;I DNA Clm‘ IR
oo A5 plol (V0) oad gy (Ko gl Sl ()
I3k cde A Job 4 obyuSke poiy I sladda
O 3l s Jels YOAYA B NOWY ojled asgilS's
oSN slays (VA B OVRVEY ) D poySeiam

1- Shotgun Sequencing  2- Expressed Sequence Tags 3- Align
6- Molecular clock 7- Fossil calibration

4- Reference Sequence 5- C. bactrianus ferus

8- Vetmeduni Vienna (http://www.vetmeduni.ac.at)

9- http://www.technelysium.com.au/chromas.html 10- Conting


http://dx.doi.org/10.29252/rap.8.16.192
http://rap.sanru.ac.ir/article-1-822-en.html

[ Downloaded from rap.sanru.ac.ir on 2026-05-15 ]

[ DOI: 10.29252/rap.8.16.192 ]

Vay

o)l gl bS53 (la i (e > (S5 45 (oos

P55 5y Ja e il e AY ashad LSS el oolitl 3y90 ST ke 15 Jlail slod 5 03618 sk oI Y g

SlagSgd 5 (ob)AiS gie

Table 1. Sequence JJroduct length, and annealing temperature for the six pairs of primers used to amplify the 804

Base pairs desired on the m| itochondrial genome of Camelus bactrianus
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CB15060_CF-f IS CCTAGCACTTATCCCCATACTG
CR15627_CF-r o/ oA TGTGCTATGCACGAACAAGA
CB15060_CF-f AY/A CCTAGCACTTATCCCCATACTG
tPRO15371int_CF-r OF/Y s TGAGTCTTAGGGAGAGTGTG
CB15279int_CF-f oA AAACCGCATCCTAAAATGAAGA
CR15627_CF-r o/ TEA TGTGCTATGCACGAACAAGA
tPRO15402_CF-f IR CCAAAGCTGGAATTCTCATT
CR16034_CF-r OAA FYE GGTTGTATGATGCGGGTAAATA
tPRO15402_CF-f IYZAN CCAAAGCTGGAATTCTCATT
CR15716int_CF+CD-r OAID o AGCGGGTTGATGATTTCAC
CR15641int_CF-f OAIY TTTCCAGTCAGTACGCATATCA
CR16034_CF-r OA/A yaf GGTTGTATGATGCGGGTAAATA
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Table 2. Five single nucleotide polymorphisms (SNPs) observed in 37 domestic ovum camels. The SNPs were the
result of a 518-bp fragmentation that was common in all of these individuals. Only one example that has been
different from the others has been brought in this table. Three separated haplotypes were obtained from these SNPs.
The numbers above the table indicates the nucleotide position number and also the sequence number of the PCR
product of the camel mitochondrial reference genome. "-" means that the corresponding nuclectide in the sample is
consistent with the reference sequence. "." means that the nuclectide in the sample is not well sequenced and its type
is not known. The bottom numbers in the table show the number of alternative nucleotides in each SNP position in 37
individuals. The green color indicates SNPs positioning on the sequence of the cytochrome b gene and the yellow
color shows the SNPs located on the D-loop region sequence.
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Table 3. Number and frequency of three haplotypes derived from the combination of 5 SNPs found on a section of

the mitochondrial DNA of 37 bivalve camels
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Abstract

The Bactrian camel of Ardebil province, northwestern of Iran, is an adapted genetic resource
and a great national wealth; however its population has dramatically decreased in numbers.
Therefore, we aim to investigate the mitochondrial genetic diversity within this population. In
37 individuals, a 518-bp region of the mitochondrial DNA (mtDNA) that spanned a portion of
the cytochrome b gene, the tRNAs praline and threonine, and the beginning of the control
region were successfully amplified and aligned to the Bactrian mtDNA reference sequence. In
total, we recovered 5 polymorphic sites and five distinct haplotypes. The heterozygosis
estimated from the haplotype frequencies were 0.503 indicating an unexpected high genetic
diversity within Iranian Bactrian camels. Our results have important implications for the
conservation of genetic diversity and the management of livestock production to facilitate the
retention of or potential increase in the camels’ economic value. Further studies using nuclear
DNA such as'Y chromosome markers and microsatellites or single nucleotide polymorphisms
are encouraged to substantiate the results of this study.
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