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Table 1. The sequence of specific primers of MT ND2 gene

X LSS askad J
Primer o s 4 sequence/ iy o #
PCR Product
ND1 Part B. F EEVY_OFTY CATCTCTACCCTTGCTGAAACC AV
ND1 Part B. R GCAGTTGATTGGGTGAGGAA
ND2 Part A. F ATSV_51v4 CTCATCTCCAAGTCACACCAC ALY
ND2 Part A. R TTTATGTGGTTTGATGAGTTGGG
ND2 Part B. F . a5_sAQY CACTCCTAAGCCTATTCTTCTACC VaA
ND2 Part B. R CTA GTCAGT TTC CGA AGC CA
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Figure 1: Electrophoresis of PCR products : 1 (810 bp), 2 (812
bp), 3 (798 bp).

Aol CiS lae 3 (8L SIS 5 Osenleyshdl S5l e
s P i P RCIPL WAL | JCIX VAPV O WUV (PP P
Loy sl sla oS Slabs e uS SIS Ny
a Godd Uik 5 S5 asad 5 PTZETRIT L) oS s
(Sambrook et al., =i 8 =) pslie la S4S PCR s,
Gills LESTy iles Ll 5 ealizad 3550 550 lals ¢ 2009)

w35 e S L
9 ohd ml Al a5, PCR ey o Sl

LT

L ald S 5l e (o) sl 558 51 Ay 2l S
4 A pll Gene All =5 5 ddl, gl Al @Sl eslal
o ol oKy Lol C\fxzﬂa\ sl chle s
3,50 PCR 81y (¢l S olse 45 LS 33, VY s
L;iL‘J ,)a.“:\fi 9 oslail S48 b\}ﬂ clble Ju.:.éjf )\J.E oslail
Sladondly oy ety bt LGl PCR sl
iS5 hy b ST L L I sk 4 el ol s
s Iy e Las Jloyl Macrogene s i 4 (M13
Vector NTI lajlble 5 SeS 4 sdal Cols (530S 5
O3 s, 3552 CLC WorkbenchS 5 Bio Edit MEGAS
(Basic Local ) BLAST b, 3l eslizal L 5 a3 S
NCBI sledbl oL ;5 545 Alignment Search Tool
L« (National Center for Biotechnology Information)

05 5550 s JIg L httpi//www.ncbi.nim.nih.gov o =

L alie ool S

Q’u‘,@\b

2GR O el b ST b b s

Sbcds VAA 5 AVY AV Job o ol sdaline S5l i
ot s WSl PCR gla STy 5l aluS o 55 oS 3 5o
AV ankas odaline ¢ 2iS|y J geams 5485 K1 3 PCR CL?L’:\‘}‘

- VFAY Oliwo) 9 b [V o,lols [T 0590 [ S ) (ol 9 S §  owidigo


https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.1.4
http://gebsj.ir/article-1-65-fa.html

[ Downloaded from gebs.ir on 2025-12-13 ]

[ DOR: 20.1001.1.25885073.1393.3.2.1.4 ]

ub\ga.h 9 \é)}l‘

w23 S 2 3 MT ND2 05 i s (g 5lotiluas (o lulis

34 g a9 55 5L e YY nglj,ﬁ dﬂjj P Ay D

Sl ams U 5 els olodS s 05wl 2§ e kel s

i |y e o S 5 B s Sl 06 e 0L
(Miao et al. 2013) w> S

RNA ¢ by J5 odol= giislss Ji5 s
Ol Sl S e s e 4 S s 55 LS s
53 34 5o Trandate tool wel ;s 4 Jool> JI5 15
ey Sl N EXPASY Kt
s ils S aeldl TS & http//web.expasy.org/transate
Fo ol Dlexr 53 e ol Wbl (a1l 5 aclie s
ND2 0} 3l zol> a>b s OF oLl Ligr 4w oS 54 ol
L Sl e Lo 5,15 ND2 05 e 5 55 5 555 esliil Glisl
AL PR PESVR W B [ VPN VL IR VRN P S [P
Sl aglie ol s (1 JSK8) 4y S aglie mr e uSs
e WY el 53 3l 0L |y sl G 65513 5o
oose kb welid 4 el b e glawelinl &S
NADH 05 38 S &b 55 jmeds ier i hos
p33 Dbl 53 i S Llg o (MT-ND2) Y 5055 48
JB L5k 4 MT-ND2 05 53 poads Jigr 4S5 (55 0
Wanget) > 5 Ls o (6548 55003 b 0581 IS5 L e 5
A el Al g e Bas kS g 4 s L (@ 2013
2 635 e b el denl (68513 55 Sols )l Ay e
Cald @ ax g Ldl pl b S dal s sbl 55 5 5 S5
3 ol &S S Oy e Mg s ol sdos 4451 i

sl e alia 3 S 5 o Sy S5 Yonml 8
GFon sl b Jel Jis calls 8, sl
oLz 1y Sledlbl SSU s b S 51 ND2 05 & by e
O3 & Ghate 555 Jsb Vv 5o TV er wzalld o i 5 00
555 BAC57576.1 . nus o5les L Gallusgallus s ND2
53 ND2 05 w0 Glee a0 Jsb TV 0r 5 TAA Calls o S
s AAF65702.1 . xus o les L Chrysolophus Amherstiae

Jsb /0 0e 53788 cals Jols Iy gas iS5 anlis s
sl Jig s Gallusgallus s ,8 e 055 a5 JIg5 Lo
055 XB2392.L v iws oyl b Hab (658 sie o
AP006746.1  GU261712.1  GU261709.1  ( &
SAas o 0lS AY235571.1 5 HQ857210.1 (KF826490.1
JFO21875.1 FJ7524291 4 bye 58 cald S
35355 Jsb M0y s AV L HQ221859.1 5 KF027439.1
NADH 05 4 by gl Jis L Jol= Jig ooces
L s (s 48 ss > dehydrogenase subunit 2 gene (ND2)
cals EUBAS754.1 5 JQI970529.1 (sla i jiws oyled

.(YJ&&):\;QLL}\)%}J}E'/.\H).>'/.\~~
5> ND2 o5 YL calls Sledlbl SSU s 5550 sl JIs
L;?Loﬁ)\la\ p<.:l;)} aJ@QJ&bJ\JJL\) L}Lw\}>- sy CJ,A
FYAY B OYFYN 43 2S5 51 wor e g5 53 ND2 05 5503 Ao
e b ol JI5 o &S Slaslis 5o osd e Jola
sy oKl Dler gbasglS s s ouli S S o
A 1S5S 5w (cpdaes ) C U5 2lS 6 0AYA oL s o
e (Transvertion) bl e 5 ol a8 (oss)
FAVE 5 BVOA STV ol 4w a3 isees (3 S
o bt s (oo ) © A0S 58w (oo ) T A5 530S 55
Oldllas sl 02ls &) (Trangtion)  slel> e 5 ol
S el 85 Do s pLoAS s 285 S p Al
Slesls 5 55k (2lodS e DNA s ¢ 55 S 2 Wl
DNA 5 S 50T Gu b 51 oY o OB o (S5
soas bl ol YA IS s il abyaS s
w0g sy 3Ok el (gosle Lie a8 sy OLES El rmen
S5y b g Sl s o oo Ko Wi g ol et
@Lﬁ S - O e P A L U S0 Y B F I 1
23 e T s s g 5 Sl e Y el o,
25 e VY LSS Iy eamen s LS Lagg e L

1FAY Ol 9 mb Y0, bl [¥ 0,90 /‘fw' 33 @N' 9 S (W0 -



https://dor.isc.ac/dor/20.1001.1.25885073.1393.3.2.1.4
http://gebsj.ir/article-1-65-fa.html

etz 6Bg o P MTND2 05 Ji5 o s (5 luilnes o lulis O, en 5 s

Max  Tola Cuery E

Descrigton e o ldent | Accesson
GallLs qa lus breed Huane Lang cniceen rifochondricn, complete Jenome BT 280 100% (0 S9% K=9547274
Gallus ga lus milochondricn complete Jename 10 2817 100% (0 9% KZ8254001
Gallus galus isolate yir* 03 mtochoadrior, complets gerome 2817 2817 1003% (0 ©9% HO3E72101
Gallus galus isolate ¥=20370 breed verw. milcchor dricn, complets genome 217 2817 1003% (0 9% GU2E-7T121
Galls galus murgh solae gam oreed Red junale foal mitockandron, comalese genome 217 17 100% €0 S9% GU2E-709
Gallus galus isolate ¥=20548 breed Sutochinonic ch cken mitachodrior, comolete gerome 217 2817 1003% (0 99% GU2E°6941
Gallus soarecad milcchordrizl DNA complete gecme 217 2817 100% (0 9% APQ05746.1
Gallus soarerad mitcchordiizl DY, complete qencme 217 2817 100% (0 S9% APQ033201

auqéugl,:ﬂul“.uﬂ*&;wasé.g,ds,;ﬁ;)ﬁ@;_wﬁ

Figure 2. The results of nucleotide comparison between our fragment and other registered sequences.

1 MNPHAKLICTVSLIMGTSITISSNHWILAWTGLEINTLATIPLISKSHHPRATEATIKYF 60
MNPHAKLICTVSLIMGISITISSNHWILAWIGLEINTLAIIPLISKSHHPRAIEATIKYT
1 MNPHAKLICTVSLIMGTSITISSNHWILAWIGLEINTLATIPLISKSHHPRAIERTIKYF 60

61 LTIQSTASALILFSSMINAWSTGQWDITQLNHPTSCIMLTMAIAIKLGLVPFHFWFPEVLQ 120
LIQSTASALILFSSMINAWSTGOWDITQLNHPTSCIMLIMAIAIKLGLVPFHEWFPEVLD
61 LTQSTASALILFSSMINAWSTGOWDITQLNHPTSCIMLTMATATKLGLVPFHEWFPEVLQ 120

121 GSSLITALLLSTIMKLPPITLLLLTSQSLNTTLLTLLAISSTLIGGWMGLNQTQTRKILA 180
GSSLITALLLSTIMKLPPITLLLLISQSLNTTLLTLLAISSTLIGGNMGLNQTQTRKILA
121 GSSLITALLLSTIMKLPPITLLLLTSQSLNITLLTLLAISSTLIGGHMGLNQTQTRKILA 180

181 IMLISWIKTEML 240
I +LISWIKIEML
181 FSSISHLGWMIMIISYNPQLIILTFILYTIMISIVELSIAQIKVLKLSWLLISWIKIPML 240

241 NATVMLTLLSLAGLPPLTGFMPKWLIIQELTKQEMTPMATIITMLSLLSLFFYLRLAYES 300
NATVMLILLSLAGLEPLIGEMPEWLI IQELTKQEMI PMAT I ITMLSLLSLEFYLRLAYHS
241 NATVMLTLLSLAGLPPLTGFMPKWLIIQELTKQEMTPMATIITMLSLLSLFFYLRLAYHS 300

301 TITLPPNSSNHMKLWRINKTLNTPTAILTALSITLLPLSPLIIIML 346

TITLPPNSSNAMKLWRINKILNTPTAILTALSTTLLPLSFLIITML
301 TITLPPNSSNHMKIWRINKTINIPTAILTALSIILLPLSPLIIIML 346
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Figure 3. The results of a comparison between our protein sequence and reference sequence
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Figure 4. The results of comparison between our sequence and the registered protein sequences
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ABSTRACT

iscovering the sequences of mitochondrion has made it possible to study the

presence of controlling genes in this organelle. Mitochondrion is responsible for

producing 90 percent of the energy that the cell needs. Some differences in the

broiler chicken growing function and the resulting phenotype and food
efficiency may be related to differences in mitochondrion function. The aim of this study
was to clone and to analyze the ND2 gene among Khorasan’s native chickens in order to
investigate possible mutations. To this end, genomic DNA was extracted from blood
sample taken from this population. Then, using ND2 specific primers, PCR was
conducted in order to multiply this gene. The PCR product was cloned into pTZ57R/T
linear vector and sequenced. Comparison between the sequenced fragments and the
registered gene revealed four mutations. A similarity of 99% was observed between
them and the complete mitochondrial genome sequence of Gallus gallus with the
accession numbers of X52392.1 (reference), GU261709.1, GU262712.1, AP006746.1,
KF826490.1, HQ857210.1, and AY 23557.1. Comparison between proteins showed that
the resulting sequence was similar to protein sequences related to mitochondrial ND2
gene of the poultry in the data bank. The maximum similarity (100% similarity) was
with the ND2 gene in Gallus gallus with the accession number of BAC57576.1. The
minimum similarity (88% similarity) was with the ND2 gene in Chrysolophus
amherstiae with the accession number of AAF65702.1 and Tetra stessewerzowi with the
accession number of ABH01111.1. Also, the amino acid sequences of Khorasan’s native
chicken had 99% similarity with reference sequence and other sequences with the
accession numbers of YP272073.1, BAD11115.1, NP_006916.1, ADB06584.1, and
ADWA41566.1. After translating the obtained nucleotide sequence to the amino acid
sequence, it was compared with the reference proteins sequence. The result of this
comparison showed a difference in one amino acid. The amino acid Leucine 130 was
changed to Methionine.
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