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Gut bacterial divergence between different larval instars of Andrena

camellia Wu ( Hymenoptera: Andrenidae)
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Abstract: Gut microbes play an important role in health and control of growth and development of honey
bees. Andrena camellia Wu is the main solitary pollinator of Camellia oleifera. The typical nests of this bee
were excavated in the wild to obtain the larvae at the 1 ~5" instar and diapause stage. The gene library of
16S rRNA was obtained by PCR from the DNA extracted from the gut contents of the larvae. The structure
and biodiversity of gut bacterial community were studied for the first time by Illumina Miseq second—
generation high-throughput sequencing technology. The results showed that 27 phyla 72 classes 155
orders 278 families and 570 genera were detected in the gut flora of the larvae of A. camellia. The main
phylum order family and genera were Proteobacteria ( 40.05%)  Lactobacillales ( 12.16%)
Lactobacillaceae ( 11.27%) and Lactobacillus ( 11.27%) respectively. There was significant statistical

difference in core bacterial communities’ composition biodiversity and community structure. The line
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discriminant analysis showed that Acinetobacter and Rhodococcus were mainly in the fifth instar larvae

while the Bartonella and Enterobacter were mainly in the first instar larvae. In this study the composition

of intestinal bacterial communities dominant flora and community variation of different instar larvae of A.

camellia were determined

which provided theoretical basis and research perspective for intestinal

microbiology and protective biology of soil-nesting wild bees such as A. camellia.
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Table 1 Basic information of high-throughput sequencing of bacterial 16S rRNA gene of Andrena camellia
Number of . ( bp) Statistics of the number of classify distribution
Sample Effective tags
raw tags Avglen Phyla  Class  Order  Family Genus

Al 68 251 55909 421 22 48 105 190 376

A2 68 187 57 980 420 19 46 95 156 290

A3 69 209 59 432 420 18 42 90 145 250

Bl 68 099 56 216 418 23 55 120 215 431

B2 65 666 50 807 417 17 45 104 180 374

B3 66 298 60 220 407 16 36 75 125 231

Cl1 66 278 53 844 418 22 51 108 186 361

Cc2 67 395 54 803 420 20 48 103 188 355

C3 65 635 56 708 416 17 39 85 151 275

D1 68 661 60 282 421 20 43 88 149 286

D2 68 200 59 695 420 17 40 84 142 257

D3 68 015 59 096 420 20 45 98 173 340

El 67 903 55 696 419 22 52 108 169 306

E2 66 453 59 651 409 20 45 91 157 276

E3 67 012 58 517 413 19 41 94 156 283

F1 66 233 59 736 408 18 37 80 128 225

F2 65 306 55 720 411 17 39 87 147 257

F3 67 728 60 386 410 17 37 81 134 207

Total 416 27 72 155 278 570
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Fig.2 Relative abundance of the dominant gut bacterial communities of different instar larvae and diapause ( Andrena camellia)
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Fig. 4 Composition difference analysis of the gut core bacterial communities in different instar larvae of Andrena camellia
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Table 2 PERMANOVA ( Adonis) of the gut bacterial communities of different instar larvae of Andrena camellia

N F P

Permutation N Total sum of squares ~ Within-group sum of squares  F value P value

Total 9 999 5.462 2.6170 2. 6090 0. 0001
A B 9 999 1.522 0.9226 2.5970 0. 1016
C 9 999 2.33 1. 3840 2. 0500 0. 0159

D 9 999 3.403 1. 4070 3.7830 0. 0005

E 9 999 4. 407 1. 9850 3.0500 0. 0002

F 9 999 5.462 2.6170 2. 6090 0. 0001

B C 9 999 1.483 1. 1330 1. 2390 0.2923
D 9 999 2.451 1. 1560 3.3630 0.0113

E 9 999 3.470 1.7340 2.6710 0.0014

F 9 999 4.503 2.3660 2.2580 0. 0012

C D 9 999 1.256 0. 4841 6. 3760 0.0978
E 9 999 2.341 1. 0620 3.6110 0. 0035

F 9 999 3.429 1. 694 2.7300 0.0021

D E 9 999 1.335 0. 6011 4. 8870 0. 105
F 9 999 2.450 1. 2330 2. 9600 0. 0366

E F 9 999 1.473 1.2100 0. 8691 0.9012
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