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Fig.1 Distribution of the six sampling stations in the Fildes Peninsula, Antarctica

: QED , SWwW ,CCZ , WLG , ELS , YK

Fe,(S0O4);-H,O 0.01 g/L, Na,MoO4H,O 0.01 g/L, pH

1.2
7.2 (Jiao et al, 2016)

(minimal salt medium, MSM):

KH2PO4 0.4 g/L, K2HPO4 0.2 g/L, (NH4)st4 0.4 g/L,
NaCl 0.1 g/L, MgSO, 0.1 g/L, MnSO4H,0 0.01 g/L, , 0.22 um
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F1 ARERBEHESEECRKERIET Alpha ZHMEEL

Tab.1 The alpha diversity indices of the phenanthrene-degrading bacterial consortia from Antarctica in enrichment culture and

subcultures
Observed species Chaol Ace Shannon Simpson Good-coverage
RTO 280 367 409 1.99 0.29 0.998
RT1 135 174 191 1.62 0.37 0.999
RT2 99 134 141 1.79 0.29 0.999
RT3 85 108 113 1.80 0.27 0.999
RT4 90 117 121 1.89 0.27 0.999
RT5 93 113 118 2.05 0.24 0.999
: RTO , RT1 1 , RT2 2 , RT3 3 , RT4 4
, RT5 5 , Observed species , Ace Chaol , Simpson Shannon N

Good-coverage

*2 BEWMRIRIERMBERE Alpha SHEENNBREAENN
Tab.2 One-way ANOVA analysis of the Alpha diversity indices between two consecutive subcultures of phenanthrene-degrading
bacterial consortia from Antarctica

P RTO vs RT1 RT1 vs RT2 RT2 vs RT3 RT3 vs RT4 RT4 vs RTS
0.01 0.12 0.22 0.60 0.92
0.90 0.97 0.99 0.97 0.96
P ,RTO ,RTI 1 ,RT2 2 ,RT3 3 , RT4 4
,RT5 5
RT1 (P<0.05), RTO
(RTI vs RT2 RT2 vs RT3 RT3 vs ,
RT4 RT4 vs RTY) RT1—RTS5 R
(P>0.05) RTO RT1—RT5
; , ANOSIM
, ( 3 RTO RTI1
, (P<0.01),
, (RT1 vs RT2 RT2 vs RT3 RT3 vs RT4  RT4 vs RTY)
, (P>0.05) ,
Simpson Shannon R RTO R
RT0—RT5 RT1—RT5 Jiao
(P>0.05) (2016) ,
(Gosselin, 2006) s
, ( ,2014) (biochemical evolution) (De Gannes
2.3 Beta et al,2013) Dini-Andreote  (2014)
PLS-DA
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Fig.2 The dissimilarity of bacterial community structure among (Lysobacter) (Thermus)
the subcultures of phenanthrene-degrading bacterial consortia (Opitutus) (Cellulomonas)
from Antarctica
:RTO ,RTI 1 ,RT2
2 , RT3 3 , RT4 4 > s
, RT5 5
F 3 MIRAKPRIERERREFAEES T
Tab.3  Analysis of similarities(ANOSIM) of bacterial community structure between two consecutive subcultures of
phenanthrene-degrading bacterial consortia from Antarctica
RTO Vs RT1 RT1 Vs RT2 RT2 Vs RT3 RT3 Vs RT4 RT4 Vs RTS
P 0.001 0.46 0.71 0.77 0.71
, RTO ,RT1 1 RT2 2 , RT3 3 , RT4 4
,RT5 5
, (Pseudomonas) 48 h ,60h
(5.3%—29.4%) (Sphingobium) 91.43%
(6.9%—34.4%) (Variovorax)(1.4%—6.2%) , Sphingobium
( 3 Variovorax (Chryseobacterium)
, Pseudomonas  Sphingobium PAHs (Flavobacterium) Herminimononas
(Singleton et al, 2011; , 2018), (Rhodoferax)
(2016) ( , 2017; Chen et al, 2019; Geng et al, 2019),
PAHs Variovorax PAHs )
(aromatic (Sediminibacterium)
cyclohydroxylated dioxygenase, ARHD) (De Sousa et )
al, 2017), PAHs , (Singleton et al, 2016)
, RTO (cross-feeding)
, Pseudomonas , PAHs
Pseudomonas (Novosphingobium) , PAHs
(Mycoplana) (Hydrogenophaga) (Desai et al, 1997) s (Alcaligenes)
(Arthrobacter) , (Methylotenera)
(Pinyakong et al, 2003; PAHs , Alcaligenes
Muangchinda et al, 2015) , (2017) PAHs

Hydrogenophaga ,

(Tang et al, 2013) Methylotenera
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Fig.3 The species composition and relative abundance of phenanthrene-degrading bacterial consortia from Antarctica in enrichment

culture and subcultures (at the level of genus)
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RESPONSES OF SOIL MICROORGANISMS TO PHENANTHRENE IN ENRICHMENT
CULTURES AND SUBCULTURES FROM FILDES PENINSULA, ANTARCTICA

LI Shu-Jun"?, CUI Zhi-Song?, BAO Mu-Tai', LUAN Xiao®’, LI Ying-Chao?>, ZHENG Li’

(1. Frontiers Science Center for Deep Ocean Multispheres and Earth System; Key Laboratory of Marine Chemistry Theory and
Technology, Ministry of Education; College of Chemistry and Chemical Engineering, Ocean University of China, Qingdao 266100,
China; 2. Marine Bioresources and Environment Research Center, First Institute of Oceanography, Ministry of Natural Resources of
China, Qingdao 266061, China; 3. State Key Laboratory of Environmental Aquatic Chemistry, Research Center for Eco-Environmental
Sciences, Chinese Academy of Sciences, Beijing 100085, China)

Abstract To reveal the succession of the Antarctic polycyclic aromatic hydrocarbons (PAHs)-consuming bacterial
communities, phenanthrene was utilized as the sole source of carbon and energy to enrich and subculture PAHs-degrading
bacteria from soil samples at six different geographical stations in Fildes Peninsula, Antarctica. The bacterial community
structures and biodiversity of the phenanthrene-degrading bacteria in enrichment culture and subcultures were analyzed by
high-throughput amplified sequencing. Results of alpha diversity showed that the enrichment culture exhibited
significantly higher species richness than those of the subcultures (P<0.05), and the species richness showed no significant
difference among the subcultures (P>0.05). More importantly, results of beta diversity showed that the structure of
phenanthrene-degrading bacterial consortia exhibited significant difference between the enrichment culture and the
subcultures (P<0.05). A large number of microorganisms had high abundance in the enrichment culture stage, but they
were eliminated in the subculture stage because they could not adapt to the laboratory culture conditions or could not use
phenanthrene. In contrast, the structure of phenanthrene-degrading bacterial consortia exhibited no significant difference
among different subcultures (P>0.05). The genera Pseudomonas, Sphingobium, Variovorax, Methylotenera, and
Alcaligenes were the main phenanthrene-degraders, and they were stabilized dynamically in subcultures. In addition,
Pseudomonas, Sphingobium, and Variovorax played a major role in maintaining dynamic balance in
phenanthrene-degrading bacterial consortia. This study improved the understanding of degradation potential of persistent
organic pollutants and the dynamics of the key species in Antarctic soil, and provided new insights into the exploitation and
utilization of Antarctic microbial resources, especially for environmental protection.

Key words Antarctica; soil; phenanthrene; enrichment; subculture; microbial diversity



