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The Study on Genomic Polymorphism Among Different Groups of
Local Changbaishan Apis Cerana ceranas
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(‘Institute of Scientific Apiculture of Jilin Province, Jilin 132108; > Medical School of Suzhou University, Suzhou 215006 )

Abstract: [Objective] The article exposes comparing or demonstrating polymorphism of genome DNA of local Changbaishan
Apis cerana ceranas. [ Method] The experiment was conducted using the RAPD-PCR method for selectively amplifying molecular
markers of polymorphism from genomes of 12 local groups by 12 pairs of random primers. Scientists then applied NTsys , as a kind
statistics software, for figuring out similar coefficient values of these amplified moleculars in the matrix. It also aided in constructin
tree structures among these molecules in dendrogerm. [Results] Results revealed that the 6 local groups (represented especially as
No.1104) showed in common 4 DNA bands of 240bp, 400bp, 700bp and 1 500bp in their amplified mapping of genome. They
furthermore showed on their own a trend of independent branch system in dendrogerm (or similarity relationship) when their similar
coefficient value is 0.568. As opposed to the 6 groups, the others (represented especially as No.1083) showed the same 4 DNA bands
of 240bp, 400bp, 600bp and 1 200bp in the mapping. They also showed an independent in dendrogerm trend when they had a similar
coefficient value of 0.586 in the matrix; The relative value between matrix and dendrogerm on similar coefficient is
0.7874(P<<0.01). [ Conclusion] Results indicated that, based on different characteristics of mapping of genome, at more than 56.8%
of similar coefficient and 69.3897% of PCA in total variation or 30.5101 % of PCA1, local Changbaishan Apis cerana ceranas in
districts of preliminarily were classified into 2 local groups.
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intersperse nuclear elements, SINEs) , XY&741 B
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FEALRAY 2 ML T b AR 7R YRR A IR R S0
L B TR B 10 AN SR
M BEAL 5 1) ELAMBC R B — 4L T S8 A7 e 31, N
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Table 1 No. and code of the 12 Changbaishan Apis cerana
ceranes (studied) and No. and code of 5 different
colonies from the local No. 1081 and 7 different Apis
cerana ceranes from other districts (control)

ST S E i i PREB:IR
No. of the sample ~ Code of the sample Sampling site
1 1005 i Liuhe
2 1083 #e4ij-1  Huadian-1
3 1033 FE4-2  Huadian-2
4 1104 [EER Xifeng
5 1081 WP Huinan
6 1068 VL Hunjiang
7 1086 %z Ji'an
8 1123 Fifij-1  Kuandian-1
9 1129 Fifi-2  Kuandian-2
10 1065 [N Linjiang
11 1024 feEcs Huichun
12 1097 #ik Dunhua
13 A1081 W Huinan
14 B1081 W Huinan
15 C1081 W Huinan
16 D1181 W Huinan
17 E1081 W Huinan
18 N1 M 1 Hainanl
19 N2 M 2 Hainan2
20 Gl 7%= 1 Guangdongl
21 G2 J"7*2  Guangdong2
22 J YLPH 1 Jiangxil
23 H1 W46 1 Hubeil
24 AH ZH Anhui

3~5C, 5275 iiE RAPD 0 s H A7 BT
14, ZHbRAE PCR NV AATEE L SEFR PCR KW AA
R, #57 PCR RN AR R AR FERIE T B (IR A
Bk, RINTEAT RERE, 2R ERH: ERIES YT
PR 2381 F W B ARl 2 -, RAPD i
PREFICE R A 2 AN RTHE, 28 1 ANErH 2 T 3
DRI ZH 2l R B I i, 26 2 AT 2 BRI PCR AR5
R G — R, R FARISER %2
[ AT A AN 275

1.3.3 PCR¥ M4 RAPD {7 fi /T A 50 pl J Ak
R, S35 ANPIER AL (94°CARYE 1 min, 36°CIE
‘K 1min, 72°CZE{# 2 min) o

1.3.4  Biflwse vk Hla SR 4 2 hsid Bk
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(Lab worlks) %KL .

1.3.5  EALARAN LY T HIAS

FEENMLE: PCR X (2700, E[E Applied
Biosystem A H]) %%, 12 4% RAPD 5|4):

W:5'-CGGCCCCGGT-3" , K:5-CGGCCCCTGT-
3'm, P1:5'-GGGACGATGG-3', P9:5'-GAACACTGGG-
3', L:5'-CAGCGGTACC-3', OPA-07:5'-GAAACGGGT
G-3’, OPF-01:5'-ACGGATCCTG-3', T:5-CCCACCCT
TG-3', OPL:5-TGTTCCACGG-3', X:5'-GTAGTCACAC
-3’, OPR:5’-CCCTACGGAC-3', OPK-18:5-CCTAGTC
GAG-3"25- 10y Fisp B T AR TR PR A AR (.
1.3.6  goib ooty AR PP AES 4 &)
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coordinate analysis) , XLE53H72K FINTsys-PCHL itk
AR,
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A1081 B1081 C1081 DI1081 E1081  Marker

1 —RER (1081 54 ARE S KRB WP EERA
RAPD 73 FHRiC % A1 B 1

Fig. 1 Mapping on RAPD molecular markers polymor-phism

of genome from 5 colonies of a kind of local groups of

Changbaishan Apis cerana cerana

N1 N2 Gl G2 J H1 AH Marker

2 HEMKX 7 MAREFERDEERA RAPD 5 THRIC
ZSMEE

Fig.2 Mapping on RAPD molecular markers polymor-phism
of genome from 7 different local groups of Apis cerana

cerana in other districts
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FERIA 2 PR R R AUARL,  JE=E 240, 400, 600 A1
1 200 bp 45if5; [AIEF, 700 bp 45 4E 1005 525 10 4
W BE LRI 20 73 7 b ic 2 A PE G h [R]INH B, i fE 1083
TR 2 ANMEILRA Sy P hR L 2 SRS R AR H I, BT
10:12, LK 3.
2.4 TEFEHBKELWLPEEELE RAPD 4 FHrici

AR EERERE

1005 ‘FI§ 5 1104 ‘SIE 2 0], 1081 T 1065
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W5 1129 502 ) ) 5 R 20 AR Bl R B0 20 i ok
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Fig. 3 Mapping on RAPD molecular markers polymorphism

of genome in 12 local groups of Changbaishan Apis

cerana cerana

0.875, 0.800, 1.000, 0.875, 0.857, 0.750, W.% 2.
2.5 AREFHESKBELWLFEEELE RAPD 45 FirIE R
GRPIREEM GRS
H5T Jaccard AHALLPE R EL (1 UPGMA J572:% 0.875,
0.800, 1.000, 0.875, 0.857 A1 0.750 ALl R & ft ik
TR, &5 RACANUE 2D 56.8% WP HF 12 AR
FE S EnL g s 2 4, 55 1 44 (Group 1) 445 1005
T 6 Mg, 2 4 (Group2) fUFE 1083 5EE 6 A
e, UL 4; Mental AHOCHERTINSE BRI ISC —4EsE
M5 RGEBPR AT AR R ¢ O 0.7874 (P<
0.01) .
2.6 ARF#HAKALSEERSES FFRICHEEE
REERS S
BT RAPD $dli ) PCA J3Mridkst FaRMIIbE &
HAHZ MR RIATRIR:, 25 RKIL PCA (AR R
FEAE K 69.3897%, Hrf PCA1 4 30.5101%, PCA2 4
22.9546%, PCA3 Jy 15.9250 (& 5 1 PCA3 KHEAE
e KB 278D, PCAL 2 30.5101%0 1 544 1005
5E5 6 MG 1083 55 6 MEX 4l 2 4.

3 itig

AW FUAE LA IE R AL 22 T N2 PR . AR
REEMRGEPOIRE R 3 A2 1RG4 T A
2L 2 AR S RIZEREANREE FFE ST
& 4 X RAPDC-PCR [f)3Efti 2 I, KA Jaccard #H1LL
PE R BT Z AR RE S A A AR PR RE R, SR
UPGMA LT R L R GRPIRE ) K
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Table 2 Matrix on similar coefficient value of molecular marks of genome between 12 differenn local groups of Changbaishan Apis

cerana cerana

1(1005)  2(1083)  3(1033)  4(1104)  5(1081) 6(1068)  7(1086) 8(1123)  9(1129) 10(1065)  11(1024)  12(1097)
1(1005)  1.000

2(1083)  0.600 1.000

3(1033)  0.400 0.556 1.000

4(1104) 0875 0.500 0.444 1.000

5(1081)  0.800 0.636 0.455 0.700 1.000

6(1068)  0.667 0.500 0.625 0.556 0.545 1.000

7(1086)  0.667 0.500 0.625 0.556 0.545  1.000 1.000

8(1123)  0.364 0.500 0.625 0.400 0.545  0.400 0400  1.000

9(1129) 0364 0.500 0.625 0.273 0.545  0.556 0556  0.750 1.000

10(1065)  0.778 0.778 0.556 0.667 0.800  0.500 0.500  0.500 0.500  1.000

11(1024) 0500 0.667 0.857 0.556 0.545  0.556 0.556  0.750 0.556  0.667 1.000
12(1097) 0500 0.875 0.625 0.400 0.545  0.556 0.556  0.556 0.556  0.667 0.750 1.000

FE B e R AT AN bR B A I L e S RS, o () A VR B, b A R B b T AT RGO G ) 23 BT AR LR B
Numbers or codes in the matrix representing the Apis, items of the content representing similar coefficient values between two kinds of Apis , the items
underlined representing similar coefficient values between two kinds of Apis analyzed and showed in the dendrogerm

—

1 (1050 ‘

0.736 4 (1104)
5 | E.
| 10 (1065) &

| 6 (1068)

I 7 Crose

0652 12 (1097)
301033y 2
=
—: nand &
0.586 e

’ 8 (1123)

9 (1129)

L 1 1 1 1 J
0.50 0.60 0.70 0.80 0.90 1.00

Jaccard similarity coefficient (r=0.7874, 1000 random permatation)

RGPPARGEA P 22T Bl o AR B, A8 1 il A g i A
i

Left items in the dendrogerm representing similar coefficient values
between groups of the Apis, right codes in the dendrogerm representing the
Apis

4 1R2ARFELSKBLTERRAS FIRCRER RGN
Fig. 4 Dendrogerm on similar coefficient of molecular marks
of genome among 12 different local groups of

Changbaishan Apis cerana cerana

Mental £ 326 ARALLEHE 0 58 e IR 25 R 1EA T AR G
PEI3HT, K PCA RS o3 Hridos AR E R B0 AT T
BE— PRI PEIE S, IR 2R G o) 2 0 22 25 Pk
AT I FCAE [ PN A A AR AR

TEAREF T, —AKAE A (1081 508 WA S
T 1 R g R 2 e A A R 6 2 PR R B 12

040
= 10(1065
2(1083) +10(1065)
0.15} . *12(1097) L5(1081)

1 4(1104
= 8[“23}““024} ol )
2 1(1005)
 -0.a0fp 20129
< 30103:

e
= -0.60
0351 + Group 1
* Group 2
6§I068
-0.60 : + 7(1085) .
-0.50 -0.27 -0.04 0.19 0.42 0.65

PCAL (30.51%)

B PCA 1 AR50 BE, YUl PCA2 B85, AR YL7R PCA3 AE S
x-axis representing PCA1,y-axis representing PCA2,not showing PCA3

5 RAPD ##EHY 12 MRESKALTES FHRICHE
R
Fig. 5 Principal coordinate analysis (PCA) of 12 local groups
of Changbaishan Apis cerana cerana based on RAPD
data

AN KA R K Bl P g R S B R A AR I R R
41, PTLMRER S B RAE AT i FIRS i 50 Hrp
WA ) —MRIR PR A LR UE T 8 RAE s i IR A1
Mg E T (pool of 50 indivuduals®?) , X s2kx Fal
Y TAEREASRAE SR FREE T 50 AMRIRAFEA, DA
A KA Ui AT — B e 50, iTLE NS
o, LK 1. JLEHLX 7 ASARFERAE S g R4 2
) HLAT AL 22 S PR AR AN /T 12 ARFE
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KA g e R 1 2 AR S, X R IXEERAE
AT B AT g R R 2, rT AR R L
RFE s i, BN K g i s A 5
A ME NSNS, ILE 2 R 3,

12 ASRAE mi K g LA 2 7 bR il A B &R
A S RGMRE R CRE ) for: REEKH
Ll g B DRI A 2 (A7 22 A5 1k D 1R I SR AR T AN R ()28
B (K2, B4 o MBI RBUE S RGERARES 1 2 [H]
FIAHE 2580 r (0.7874, P<<0.01, Mental & illJ5H) t
g6 ) LU sy 40 #r PCAL {E R 30.5101%F 12 4
RFE s R AR 2 MR, XHRIR RGRDIR S
AT ReRIE (K4, EB5) .

B, AN Al g S AL B A AN R
RAPDA £, IXEEEEAT AN [RIRAPDAY i F4) A T R 41
YA ) 1 [R5 P B0, S e i fg [R5 1 o 4 2 A
YR AL ) 7 B RRAE PO, BUASTR] (i 40k R P
RIE, XA A gL R HRAPD 2 1 2 &1
A DL Ay R i 2 T 1 22 25 P RS0

AL, 700 (bp) 455 7E 10 MR 5 T-Frid
ZAPER G RN L, X AT R gL 2
JPRAT ) DNA FRoRft T2k, ARSI T
Mt

4 g

1104 S, 1005 “Fi¢. 1081 5 I, 1065 ik,
1086 ‘S Fl 1068 5 g I PR 21 2 25 1 I8 vk W] i B Ay
240. 400~ 700 F1 1 500 bp £<H7, AALLREUE M 0.568,
A AZREEE S — N 7 8 (Groupl) 5 1083 584, 1097
Tl 1033 S, 1024 S, 1123 i, 1129 S
LRI 2 A 1k B3 [F] I HAE 240, 400+ 600 1 1200 bp
i, MLREE N 0.586, AT LAIZREE Ny 55— AN 72k
# (Group2) WKl 4. Bk, KEilifigiz RAPD
Sy T il Z AR AT e 2 AN HL T SRR

i A AR R TAE AR B BER, 4+
KA, MERAFELF., RLPLRFESAN 3T
WAt BB AT T T 455, kAR,
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