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Table 1. Longitude and latitude of sampled areas of Iranian honeybees and accession numbers of registered genes of

ND1 and ND5 in GneBank
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MT897963 MT897937 29°49'N  60°78'E Ol g Gl
MT897954 MT897928 32°55'N  59°29'E ooy

1- NADH dehydrogenase subunit 1

2- NADH dehydrogenase subunit 5
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Figure 1. Comparison of evolutionary lineages of Apis melll\illig%a Lés)ing principle component analysis in ND1 (A) and
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Figure 3. The phylogenetic tree of Iranian honeybees and subspecies of Apis mellifera in ND1 (A) and ND5 (B)
genes using Parsimony method. Apis cerana and A. nigrocincta were considered as outgroups.
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Figure 4. Comparison of Iranian honeybees with commercial honeybee subspecies (A. m. carnica, A. m. ligustica, A.
m. caucasica and A. m. mellifera) using principle component analysis (PCA) in ND1 (A) and ND5 (B)
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Table 4. Genetic distances among Iranian honeybees and subspecies using ND1 gene

Iranian honey bees and subspecies 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
1-Ardabil

2-Western Azarbayejan [+

3-Boshehr [+2¥

4-Charmahal Bakhtiari [ee¥

5-Gazvin [+-Y

6-Qom [+Y .

7-Golestan JARY, eed eed esd eed esd

8-Hormozgan [++Y fone . ceen . . ofe el

9-Eilam /Y [++¥ [++¥ [+ [++¥ [+ [e-Y [++Y

10-Razavi Khorasan [--¥ N . [+Y

11-Northern Khorasan [--¥ N . [+Y

12-Kohkeloye Boyerahmad [+ . . . . . ofeed . oY . .

13-Kerman [+Y of ey of ey ofes¥ of ey ofes¥ ofe0Y ofeeY [+oY ofesy ey ey

14-Kermanshah RS AR AR AR AR AR R AR JRRY AR AR AR R

15-Khozestan ofeey ofees N . [+-Y . Jeey ooy

16-Kordestan I++Y ofeed [++d [ ofeed [ I++0 [ooy [ I++0 2 ARY [oey I+
17-Lorestan [+ RN [+ [+ RN [+ [++0 [ooy [+ [++0 I+ WARY ey RN .
18-Markazi [++Y .o [++0 [++Y . . . ey ey . ool
19-Mazandaran [++Y [++0 [++0 [++0 [++0 [++0 . [++0 [++Y ool ool ool ofes¥ ooy ool .
20-Semnan [+-¥ ofeed . [++¥ AR AR oed
21-Shiraz [+-Y . . . ofeed . [+2Y . oeey AR . Jeed
22-Sistan Balochestan e20 JARY ey ey / JARY AR ey JoaY JARY ey ey eed R R AR
23-Yazad /oY [++Y of ey ofes¥ [++Y ofes¥ ooy of ey . [++Y oy ooy ooy ooy ey ey
24-Zanjan AR AR AR AR AR AR AR, ey R AR AR R R R AR R
25-A. m. caucasica MN714160 /YN JRARY R +[+\_ JRARY +[+\_ o[-\Y IR o[\Y /-4 RTRAR LTRALY «[+¥\ <[-\Y LTRALY o[-y
26-A. m. carnica MN250878 By WY Iy Jay [\Y AN AT oY oJeNY [\ ey Y AT AT Y D
27-A. m. ligustica KX908209 RYRAYA [-\Y o[NY ofoNY [-\Y ofoNY LAY o[NY o[NY ofe\Y o[+ ofe\Y RYRAYA [N oo\ NAYA
28-A. m. mellifera KJ396182 vl [-Y¥ ooY¥ o[X¥ [-¥¥ o[X¥ o[eXY ooY¥ o[eXY o[X¥ ooY¥ o/X¥ vl ofeXY ofX¥ ofeXY
29-A. m. jemenitica MN714161 oJey /¥ RN AN /¥ AN Je¥Y IR <[+YA 1Y /+¥d 1e¥D oleyy YA AN ¥y
30-A. m. lamarckii KY464958 oYY oYy oYy oY oY oYY «[+YA oYy oYY oYY oYy o[+¥Y oYY <[-Y¥ o[+¥) <[+YA
31-A. m. syriaca KP163643 of ¥ o[+YA o[+YA «[+YA o[+YA «[+YA «[-¥ «[+YA of ¥ “[+YA «[+YA <[+YA of ¥ of+¥. o[+YA <[-¥d
32-A. m. capensis KX870183 of-¥Y oo oY o[y /oY o[y <[y ofeY «[-YA ofeye ol PAR o[eyY o[y AR .Yy
33-A. m. scutellata MG552700 <[+ oY oY [y oY o[y AAYd o[y o[YY ofeye ol AR o[-YY e vy ceYe IS e

A4\
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Table 4. (continued)- Genetic distances among Iranian honeybees and subspecies using ND1 gene

Iranian honey bees and subspecies 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
1-Ardabil

2-Western Azarbayejan

3-Boshehr

4-Charmahal Bakhtiari

5-Gazvin

6-Qom

7-Golestan

8-Hormozgan

9-Eilam

10-Razavi Khorasan

11-Northern Khorasan

12-Kohkeloye Boyerahmad

13-Kerman

14-Kermanshah

15-Khozestan

16-Kordestan

17-Lorestan

18-Markazi AR

19-Mazandaran RASS oleed

20-Semnan AN A

21-Shiraz ofee0 o0 .

22-Sistan Balochestan ofeey [y ofeey [e-¥ [e-¥

23-Yazad AR [oo¥ ey [ooY [ooY ey

24-Zanjan AR [eo¥ /R ey ey eed AR

25-A. m. caucasica MN714160 o[-y JRARY o[y RTRAR RTRAR RN o[e\Y o[e\Y

26-A. m. carnica MN250878 RATA o[y <[\ o[-y o[-y o[-y o[\Y o[\Y oo

27-A. m. ligustica KX908209 RATA [+\Y <[\ o[-y o[-y o[-y o[\Y o[\Y oo

28-A. m. mellifera KJ396182 ofeXY [-¥¥ oeXY o[X¥ o[X¥ o[X¥ o[eXY o[eXY R IVRALY LYRARY

29-A. m. jemenitica MN714161 </ ¥Y 1% <I+¥Y <[+Y0 <[+Y0 AR <[+YA ofo¥Y of+¥y o[e¥¥ o[oY¥ ofeyY

30-A. m. lamarckii KY464958 «[+YA IR «[+YA of+¥N of+¥N NAve oYY of Y. «[-YY «[-Y) «[+¥\ RTRALY ooy

31-A. m. syriaca KP163643 <[+¥0 o[<YA R o[YA RPN oIo¥Y of ¥ R rd ofoYY R 74 R4 R ofeed LYRRIN
32-A. m. capensis KX870183 oY o[y ofexy ofxe ofxe ofxe </-YA /-YA of+¥\ NAY o\ [os¥ ooy NAY AN
33-A. m. scutellata MG552700 s o[y xS ofxe ofxe N8 Jeyy oYA AN NAY NAT Ny oy ooy NE ey
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Abstract

The samples of honeybee workers were collected from 26 areas from Iran. The aim of this research was
to evaluate the ND1 (630 bp) and ND5 (630 bp) genes for differentiation of Iranian honeybees (A. m.
meda) from commercial subspecies (A. m. carnica, A. m. ligustica, A. m. caucasica and A. m. mellifera).
The ND1 and ND5 squences of Iranian honeybees and other honeybee subspecies were evaluated using
bayesian and parsiminy methods. ND1 and ND5 showed eight and five haplotypes in populations of
Iranian honeybees. Using bayesian method, four clades were identified in Iranian honeybees of
phylogenetic tree derived from ND1 gene. The first to fourth clades included haplotype 1 (Golestan,
Southern Khorasan, Kordestan, Lorestan and Mazandaran), haplotype 2 (Siatan Balochestan), haplotype 3
(Yazd and Eilam), haplotype 4 (Ardabil), haplotype 5 (Kerman), haplotype 6 (Zanjan), haplotype 7
(Kermanshah) and haplotype 8 (Boshehr, Western Azarbayejan, Charmahal Bakhtiari, Qazvin, Qom,
Hamadan, Hormozgan, Razavi Khorasan, Northern Khorasan, Kohkeloye Boyerahmad, Khozestan,
Markazi, Semnan and Fars). The phylogenetic trees drived from bayesian and parsimony methods
demonstrated more ability of ND1 gene in comparison with ND5 gene; ND1 gene differntiated Iranian
honeybees from commercial honeybee subspecies. Furthermore, using parsimony method, more
informative sites were identified in ND1 in comparison with ND5 gene. Principle component analysis
(PCA) confirmend phylogenetic trees of ND1 drived from bayesian and parsimny methods and
phylogenetic tree of ND5 drived from bayesian method. Moreover, PCA demonstrated more efficiency of
NDL1 in differentiation of evolutionary lineages (Z-subgroup, A, C and M) in comparison with ND5 gene.
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