
Fig. S1 Variance in the COI-COII region of honeybee mitochondrial DNA (mtDNA) can reflect 

the honeybee whole genomic mitochondrion genetic diversification. X-axis, the pairwise honeybee 

genetic dissimilarities (red: between haplotypes of A. cerana；blue: between haplotypes of A. mellifera; 

green: haplotypes of other Apis species; gray: between A. cerana and A. mellifera) based on honeybee 

whole genomic mitochondrion sequences. Y-axis, the pairwise honeybee genetic dissimilarities based on 

the COI-COII region subset cut from the same whole genomic mitochondrion sequences. a, Linear 

regression based on all pairs of genetic dissimilarities. b, Linear regressions based on pairwise genetic 

dissimilarities among haplotypes of A. cerana (red) or A. mellifera (blue:). c, Linear regression based on 

pairwise genetic dissimilarities between different honeybee species. R: Pearson’s correlation coefficient; 

P: significance of correlation assessed by mantel test or mantel-like permutation test (1) by shuffling the 

columns and rows of dissimilarity matrices. [Processes for calculating the genetic dissimilarities in X-

axis and Y-axis: All available whole genomic mitochondrion sequences of Apis were downloaded from 

NCBI database, followed by length filtering (> 10000 bp) and dereplication. A total of 113 unique 

mitochondrial whole genome sequences were retained (A. cerana, 11; A. mellifera, 86; A. florea, 3; A. 

laboriosa, 2; A. dorsata, 3; A. nigrocincta, 3; A. andreniformis, 3; A. koschevnikovi, 2), and then aligned 

with MEGA (https://megasoftware.net/) using the Clustal W method (2); The COI-COII region, between 

the primer pair prC1C2-L (5’-CCA CGA CGT TAT TCA GAC TAT CCA-3’) and prC1C2-R (5’-CAT 

ATG ATC AAT ATC ATT GAT GAC CAA-3’) (3), in each retained mitochondrial whole genome were 

0

5

10

15

0 5 10 15 20

0

1

2

3

4

0

4

8

12

16

20

Legend

Within A. cerana

Within A. mellifera

Within other Apis spp.

Between Apis species

1 2 3 4 10 15
Honeybee genetic dissimilarity (Mitochondrion whole genome, %)

H
on

ey
be

e 
ge

ne
tic

 d
is

si
m

ila
rit

y 
(M

ito
ch

on
dr

io
n 

C
O

I-C
O

II 
rig

io
n,

 %
) R = 0.99, P   < 0.001

R = 0.99, P < 0.001
R = 0.93, P < 0.001

R = 0.68, P < 0.001

a

b c

https://megasoftware.net/


 
 

cut out, and aligned. Finally the honeybee genetic dissimilarities based on the whole genome and the 

COI-COII region of mitochondrion were calculated respectively using MEGA 

(https://megasoftware.net/).] 
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