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Amplification and Sequence Analysis of the Mitochondrial
16S rRNA Gene of Apis cerana from Yunnan Province
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Abstract: The fragments of the mitochondrial 16S rRNA gene of the 16 Apis cerana populations in
Yunnan Province were amplified, sequenced and analyzed. Combining the homologous sequences of
other 3 Apidae species from GenBank and using Vanhornia eucnemidarum as outgroup, phylogenetic
trees were reconstructed with neighbor joining, maximum parsimony, and maximum likelihood meth-
ods. The results showed that the partial sequence of the 16S rRNA gene was very conservative among
the Apis cerana in Yunnan Province. And the phylogenetic trees indicated that Apis cerana and Apis
mellifera clustered together as a sister clade, Bombus ignitus and Melipona bicolor clustered together as
a sister clade, which suggested that 16S rRNA gene of the bee was a good genetic marker for the iden-
tification of different species in Apidae.
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Tab. 1 Data of sample collected 2007 4F
AR Hh AR Ny EIVgE! FEEH R AfEl/ H

collection site time collection site time
WET K E & 06 AL T IR 09
Shuifu County, Zhaotong City (ZTSF) Gongshan County, Nujiang prefecture (LSGS)
Bl RE 06 LI AR BT 09
Fuming County, Kunming City (KMFM) Fugong County, Nujiang prefecture ( LSFG)
Rl o | 0
Luquan County, Kunming City (KMLQ) Mengzi County, Honghe prefecture (HHMZ)
FE e ko 08 £L N ST B 10
Yaoan County, Chuxiong prefecture (CXYA) Yuanyang County, Honghe prefecture (HHYY)
KRB )1 08 e v T e 391 X 10
Binchuan County, Dali prefecture ( DLBC) Linxiang District, Lincang City ( LCLX)
UM RS 52 T o
Mengla County, Xishuangbanna prefecture (XSBNMN) Zhenkang County, Lincang City ( LCZK)
CHEESA o s 0
Yulong County, Lijiang City (LJYL) Guangnan County, Wenshang prefecture (WSGN)
T L o MR o
Yongsheng County, Lijiang City (LJYS) Malipo County, Wenshang prefecture ( WSMLP)
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[ENote: M: DL-2000557E 43 T-HDL-2000 marker; 1: ZTSF; 2: KMFM; 3: KMLQ; 4: CXYA;
5: DLBC; 6: LJYL; 7: LJYS; 8: LIGS; 9: LJFG; 10: HHMZ; 11: HHYY; 12: LCLX;
13: LCZK; 14: WSGN; 15: WSMLP; 16: XSBNMN; 17: BHMEX}#E Negative control;

1 R EELRK16S rRNAZE PCRY & =4 HYZR S HE F2 Ik 5 4f
Fig. 1 Agarose gel electrophoresis analysis of PCR products for 16S rRNA mtDNA gene of Apis cerana
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FTCH e 19 1 50 AR U 23 531y 83.3% Fi1 T79.9%
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Rl A Vanhornia eucnemidarum (%555
S NC_008323) fENAMEE, it X4 iR 4 Sy
16S rRNA K&K 73 F7 91 Fl & & & LR 30T R,

PR — 20 (18 3) o ZRJ7E ML 7 &
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MEE on ww ww ww w Kicia woa wm e wW 0w 0W e BN BE E T. .AA. . T A. CCCATTAA. Kho vw wae we we o b9
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B s wn ww s w0 M MM BW 0w w B mw wlaen Pla wolbied e B B B M B B M M MW MW B MM MM B e s B 140
T T T T s T T AA Kisca wom = A A Kiccns mom 0 B008 M BT EGS MG M EG EOE 139
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MES  on e mwe s s AT. T.T. T Ta sosa s AA. AA Wiscs wwm s AL A il o s see moa B &9E B 60 B 139
Ac TTATTCTTTTAATCATAAAT TATAAGT CAAAAAAA-ATCTTTTCATCAAAATTAATTTTTAGATAAAGTT 209
AN s s e e W e 6 T el Tos wm ww & Wisesa wo oo s Tl mm wwm Hliew s ww 0w 6E & Koicis wo soa 210
ME s s mw s 5o wE & Wil mas w003 ma B Bl wa ma T T wa s AAT. T GTAA. TA AA AT Ko 206
Bi T whs mE MG EhE G R TT. T.T. A.A. GA. . .. ... TTRAT: e ea AAT. A. . GT. . TA. K olew ww ww wae 208
Ve = s Ba wm wlime we Ta N LACATGCTT. AT. . CAA LALTTAG. .TTAAA P 205
Ac ATTTTTATTTACCAATCCTCCCAAT CAAATT- TAAATTAATTATATATTCACAAATAATTTAAATAAATA 278
Em liecs Blce on e omm ww ww o 06 B 0E 0E MW = wos s hidan Ta Bx owm ww ww & e BT sl Boedhiesa s s s & T 278
Mb TA. . AA. . ... Bl ww Tu we we e w Mia ww Bs e we ww T AAT. Tu cu == o TTae oil&hTa DELG 6 e ww e = 272
Bi AA.AA. .. . Wiaelins we we wae ww ChA JA- LT ATTAA A zor ol TR T As wu Tu ma Ta ws 273
Ve CAA- AA s Tilisa s & Tl s s CT s AT EBE. Te As oo TAve == wiliicn TAT. cBAL o B Al 272
Ac ATTATAT TAAATAAAAT TCTATAGGGTCTTATCGTCCCAT- AATTAAATTTCAGAATTTTTACTAAAAAT 347
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Ve T----- P e 5w 5w 0 & Bileces o mom s B B0 G Tl =0 s 0w 0 6E & Ko s ws we wa Tos Bu wa ma 336
Ac TTAAAT T CAT TAAATAAAATAGAGACAGT T GTTATTT CATCAATT CATTCATTCAATTCTTCAATTAAAA 417
BN s s ww mw mm wilies s wodlla me me e e W BNe s MoE B B [ R e L - Y TR R e 117
WH v sw oww e s B v wwa T Tl was s s = AT R e s sw T s Bu Tw s sis s C. GAT. . Wi ww sw 406
Bl cu o ww eolbins es e e T TiliTa wow soa s & ATA s Tm sl Tia wm woa &0 Ba B Ta wolline wm sm e 406
Ve o o T A i (B Tas wpes sges mgs e Bl s s mw T wiilis T s s A Gk TG s s s s 405
Ac GACAATTTATTATGCTAC 435
BN e s s s s e G M B 435
Mb A- . . ... Bicia wsa med s s 423
Bi Ho ww wa e Bew s ww s s 424
Ve A Bl s e e aie s 423
N X7

T %f?izﬂ% Am: PH7EIE; Mb: ToAlIE; Bi: RElE; Ve: BTiglik

Note Ac Apis cerana; Am: Apis mellifera; Mb: Melipona blcolor

Bi: Bombus ignitus; Ve: Vanhornia eucnemidarum

B2 5FpEE16S rRNAZEERS 751 b3 4551
Fig. 2 Alignment results of partial sequence of 16S rRNA gene of 5 different bees

Vanhornia eucnemidarum

Apis mellifera
100/100/100 v 4
Apis cerana YN
Melipona bicolor
83/75/63
10 Bombus ignitus
T W R AR R 2 B KON, MPAIMLT)
Bootstrapft (%)

Note: Numbers at nodes indicate bootstrap values of
NJ, MP and ML analysis

3 ETF16S rRNAEEFS FFIURK
B2 FTAIE R B R — Bk
Fig. 3 The Bootstrap consensus phylogram of the stationary
tree reconstructed by maximum parsimony (MP) using
the 16S rRNA gene partical sequences
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