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Table 1 Soil sample data

Sample Altitude  North latitude East longitude  Sample

site /m ) /¢ code TP
115. 0 133 076 9 46,5643  1-1.1-2.13 CK
Shuangya- 65 0 133 915 6 47.6839  2-1.2-2,2-3 Tl
shan 101 9 133 029 3 46,5739 3-1.3-2.33 T2
L2
MO BIO DNA
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SCIENTIFIC) DNA o
DNA s
, Barcode )
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o 16S rDNA
515F 909R, 2,
(DNA
Gel Extraction Kit) .

2 PCR

Table 2 PCR reaction system and reaction conditions

Reaction system Reaction condition

2 X Taq MasterMix 12.5 pL 94 °C 3 min
Reverse primer 1. 0 L 30 94 °C  40s
Forward primer 1 0 pL 56 C 60 s
ddHz 0 9.5 ul 72°C 60
DNA(10 ng « pL= 1) 1L 0 pL 72 °C 10 min
Total 25. 0 pL 2 PCR
PCR ,

TruSeq® DNA PCR-Free Sample Preparation Kit

b

Qubit  gqPCR s , Illumina
L3
FLLASH((version 1. 2. 7)
y Qiime (Version L 9. 0)
, Usearch (Ver-
sion 8 0) ,
. 97 % ; Qiime
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, UNITE version & 0
o OTU )
microeco trans alpha [V Shan-
non index, Simpson index  alpha .
LEfSe (2] trans diff ,
Tax4Fun2--
2
21
1 s
50 000 . CK 2 895 ~
5401 OTU,T1 7 347~7 912 OTU,
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Table 3 Diversity of the fungi at different soil samples
Chaol ACE Shannon InvSimpson
Treatment Observed species index Chaol index ACE index Shannon index InvSimpson index
CK 5010. 33+1 596. 14b 6 331. 6742 070.19b 6 547. 032 294. 82b 7.10%0.45b 377. 98+122. 86b
T1 9 271. 67+385.01a 11 518 264462, 0da 12 146. 46£611. 92a 8 08+0.04a 824, 55+151.61a
T2 8 997. 00+234. 36a 12 049, 34+627.72a 12 615. 53+601.79a 8 06+0.01a 1082 324107.97a
(P<<0. 05),
Note:Different lowercase letters indicate significant differences (P<C0. 05).
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Fig 2 Bacteria community structure (A) and heat map (B) at phylum level
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Analysis on the Structure and Function of Bacterial Community in
the Soil Around the Root of Handkea utriformis Based on
16S rDNA High Throughput Sequencing Technology

YIN Shuli' , LIANG Ran®*,MA Lulu' ,ZHANG Junhua® , WEN Peiyao® , WANG Yiming®
(1. Biology Institute, Hebei Academy of Sciences, Shijiazhuang, Hebei 050081; 2. Agricultural Technology Extension
Center of Luquan District, Shijiazhuang, Hebei 050200;3. Hebei North University, Zhangjiakou, Hebei 075032)

Abstract;: Taking degraded soil and normal soil from Shuangyashan City, Heilongjiang Province as test
materials, the community structure and functional differences of 16S rDNA V4 — V5 bacterial
communities in degraded soil and normal soil samples were studied using Illumina high-throughput
sequencing method, in order to investigate the reasons why Handkea utriformis can not grow in
degraded soil and provide reference for artificial domestication of Handkea utri formis. The results
showed that the operational taxonomic units belong to 2 kingdoms, 44 phyla,128 classes,299 orders,
508 families, 1 048 genera. Richness index (Chaol and ACE) and diversity index (Shannon and
InvSimpson) of degenerated soil bacterial communities all decreased. In the degenerated soil, the
relative abundances of Bacteroidetes, Gemmatimonadetes, Planctomycetes, Pseudarthrobacter, RB41 ,
Terrimonas decreased,and the relative abundances of Verrucomicrobia, Acidothermus, Rhodanobacter
increased. LEfSe
Alphaproteobacteria, AD3, Acidobacteria, Ktedonobacterales, Rhizobiales, Gaiellales, Micropepsales,

analysis results showed that in CK soil, 12 dominant bacterias were
Micropepsaceae, Ktedonobacteraceae, Rhodanobacteraceae, HSB OF53-F07 , Candidatus Solibacter.
2 metabolic pathways of the primary functional layers were the metabolism and organic system,6 sub
function layers were biosynthesis of other secondary metabolites, energy metabolism, metabolism of
cofactors and vitamins, metabolism of terpenoids and polyketones, circulatory system and digestive
system. Compared with normal soil,3 primary metabolic pathways and 8 secondary metabolic pathways
were reduced. The structural changes of bacterial community structure in the degenerated soil and the
accompanying changes in metabolic function were the important reasons for the inability of the
Handkea utri formis continue to grow.

Keywords: Handkea utri formis ; high throughput sequencing; bacterial community structure;functional

groups



