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In order to understand terrestrial ecosystem in Barton Peninsula,
we have evolved a multidisciplinary project. There are six main
components which sustain terrestrial ecosystem. As biotic factors, we
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DNA extraction and PCR with barcode primers

considered microflora, flora and fauna, whereas climate, D7z
geomorphology and geochemistry can be considered as abiotic factors. | ey : 454 GS FLX Titanium

Each component also has several sub-factors. For example,
geomorphology has such altitude, aspect and slope. Components are Ve . Y
related to each other. Climate can affect the composition of microbial | eze1ss Al A _>equence pre-processing ,
flora, flora, fauna and geochemistry, while climate can be affected by Eaekdum; (Sorting by .barwd(f’ Prescreen by quallty,
geomophology. f M[m’fﬂ"} A S

In recent years, expansionsiefimolecular biological methods to R e Batigaula
study microbial communities have detected unexpectedly high va oy i Lt e <) !'
diversity and complexity of bacteria community in this harsh 8 ” _[_._,------j"’f’”‘f"f"i: I OLLC L Sterloge CLTOM
environment. Actinobacteria, Bacteroidetes, Gemmatimonadetes and | *"% e
Alphaproteobacteria. were dominant in McMurdo Dry Valleys of pangu;n___:f--‘f‘-‘%‘*-- _'” T :
Antarctic continent (Lee, et al., 2011). Then, how about maritime . it = - E ; Statistical analysis: Representatve SR
Antarctica? Which bacterial phyla are dominant and how similar are . & )
bacterial community structures between soil habitats in this region? N "“’izﬁ?.d : @ sochand 2010/ ez “TEigge
We conducted a comprehensive analysis of bacterial communitiesin =~ ||, “o o G A L EzTaxon-e Database
soil samples from Barton Peninsular in Antarctica. In total 258 soil T =g E%b u (Kim, et al., 2012)
samples from 51 sites were collected during the period from | . - | | e l 2581 Taxonomic
December 2010 to February 2012. Figure 1. Sampling sites in Antarcjuca. S(?I| sgmples were collected _

from the Barton and Weaver Peninsula in King George Island.

Results

100%

bl e o | —| ™ =T 1=l | == YRR Q
NI RN TN M RN L NN TETT RN s = YT PR N o SN T R R ENET ERGN IR T I RSN RN TP TR TR
Iy f . \ .
= = N N SRR Alg® | N N ! N N i : SHELN ; I L] " |
"'\i i! "'\ B || B \ = . ) Wy N L i i b WY Py Lh - - = W LL = .L . =m || . ) B --_ ™ b
80% \ . _l \\ ..- = L N B | —\ | TNy o LE==EN Pl . | I .-. --.- -. | -- .. B - _.. I l B -. R, ! . W LY )
" I N
k% i i B = uth Y Epmgn . =g="= N I || g i= Ll Q [ | [ | ] | ] i 1l | = I I-. || L] NS ol Li N P\ 0 | |
m L Ll ol m N - | | ERERRR ol | b N Ll E | el an ] m EEgup=AESSH2pE] L |
- — N - n = [ |
0, . | - - . = | | - | | -
60% = || on || | e | | | =l
- B = =g | B |
1 -_— -—
0,
40%
0,
- I I I II I I II I I I I I I
0%
(]
R R R G N R R G N R G R R R N G R G R R R R R G N G R - R R N R R G R N G - N R N R N G R G R R G R R R N G N R N R N e 20 g2 F2D2IFD202F24a202222 =]
T80l 8ad0ls8aadodIsa0lclnadofslanadolsaldos9adoss8ad0Ss8ad0Ss8adoss3adossladofldocsnadgsadasasilssa0csadgsagsnaldsad0lsladolsladolsladdlsladolsladods9adoSfcs8aldossanaldolslanadolcsadossymg0 2230 3ol plkosadols8a0gsaIg 20y 2220803 0S 2@ayYo s8adogcslfadoIcsadosclaoscad O
8525252888008 808083333d338udndnssgedgedsgsrstRN88dogdegdadogeggdsadedg8ndnsgsdaogogodsndoN3838gdgdgdaNnsdgdgdsdayNgnnsssdogdsgagsss NS8a8ad8a3dsgo S888983 S8a093a03 03sgd3gd8uyududnssdasgs 5998858839389 3933s333383us 8838885563058 d525388888agnmIsIsII8udunsnsgsgdesdsgsdogdogdsassSascy8adasd 23gdsgd38usunudns8ggd S
AP A AP AP AP AP AP P SRR SR S AP SR P SRR PRSP S B PR A J g S S G g i G A G g i A S o A G G I i . v S R S by G S R Sy Sy S O S i Gt d A S L B I B Gl i i i i G - G S S G S S S R S AL S SR g B SR S SR S A A UL e SR S A A A S G S G S i S G A S O S v G G S S G S G s S G A S G o i G B G Sy S G Sy G I S -l - - G O S G S Sy L - S G S G- S G Gl S G O I O S S SR S G S By SV S G Gl v S G Sl S I I G S O G AL G S+
RNl NIRRT NSl T NN N NNl s adiddsdd il ndnsitnsdanddnddngddnddnidiidnr i i i N RN A N CEE 5EEgE855E25E55E:555:5:532 8258832822835 228202 8882825382830 8232828082888 28884820028 a8 0028882888482 8088888 8 888888028828 8282883828828882853%
NNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN agad dagdad dagdad Jdagad Jdagad JSagad Jagdad Jdagdad dagdad Jdagad Jdagad Jagad dadad daa oo d dagdad dagdad Jdagad a8 a9o a8 ay a8 ay a8 8ay as8ay 88 a
s ogSddaddagagagdgagsa Sgdo9So8dagdagSddgagNgad sSgSddaddagagagdgaga ddSgddSgdadgdoagddadoggdga oo sSSosN NS NS SgSgdgagSdgddgagSdag NS0 3902882088585 28C20CS8C238S850C585825S83S523820S88C88S80C285C282805958282083082858S8050852382808523820S8828S85852382000800528S80882858S85S523820S0289888828289828282888989882898288892888°8
cgdogcocsoogocogesoges cgogocogaoogcocgcooogeoeagooogeasoeass cgogogogeoesoodceasg LR R R R R R R R R R R R EEREEEEREEEEEEEEEEREEEEEEREEEEEREEEEEREEREEREREEREREEREEREREEEEEEEREEEEEEEEEEEEEEEEEEEEEEEEEREEEEEEEREEEEEEEEEEEEEEEEEEEREEEEEEEEEEEEEEEE R EEEEEEEEREEEE 9898 a8 0898 a8dg9 03RRI VIINIVRINIANYIINIVRINLNINRINLEINLINILI]INR
a9 a9 A g a"dad A 9 A9 g9 aad g a7 ad gy avad g avaa"a"a-d "o AaTad o A" ad g T g9 g dadgd a9 ad T g0 ddAdddAdd " AaddAdddAddd Ao A a9 ad g g ad I A B = = B R B R B B I = B B R B R B R R At R Bt B = NS B RS N B B B I = B B R B e B B R R R R = TRl s B B R B R B R B B R B R B = T A H A A g ARl R N = B B R A AR IR BN BRSNS B RS B B B S B B S B e B B> B B> B B B B L B B S B B
inob 1 b [ idob ] hloroflexi id icrobi Pl ] d b i ] ] irmi ] d hlorobi her b i
B Actinobacteria W Proteobacteria M Acidobacteria Chloroflexi  m Bacteroidetes Verrucomicrobia W AD3  x Planctomycetes W Gemmatimonadetes @ W TM7 W Cyanobacteria W Nitrospirae Firmicutes Armatimonadetes Chlorobi Other bacteria

Figure 2. Bacterial phyla distribution of 258 soil samples in King George island. Phylum-level bacterial community structure largely corresponded to the habitat locality.
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Figure 3. Pattern of OTU-level community clustering between samples. The svuiow
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relative abundance values of OTU were averaged among three samples (point
A,B and C) per site. U and A, Upper layer soil (0~3cm); L and V¥, Lower layer soil
(3~¥10cm). @, Barton peninsular soil; +, Beach sand; =, Weaver peninsular soil.

Elevation(m) Standardise Samples by Total 2D Stress: 0.06 | | Acidobacteria 2D Stress: 0.06 g g zé- g
¢ g;iig Resemblance: S17 Bray Curtis similarity 120&)6-03U . 12.-03U
50~79 101222-07U ‘

¢ 30~119 10122%04u
: 120:149 110101-05U ‘ : . : .
o Too 1o Mg O oy oL,

101423-0101229-03U 120205 3 5] JLBJ %8%3%—8%%01&9—03U

101228-028 101228%3U - 01228-02U 101@08-03U I
101228-‘04601228'0‘J 303U 1228-0401%28-01U 5848'0"W 58°46'0"W 58°a4'0"W s8°ag'0"w s8°46'0"W sato'w 58“41;'0"“: — 5846'0"W s8"aa'0"w 58°48'0"W o s oW
‘1012‘28-(%U 19 S ¥ %020 040 10198-06U
M Figure 5. Spatial mapping of bacterial communities across Barton peninsula using the relative abundance of bacterial phyla in
110105-04U ) . . )
oz each site. The relative abundance values of phyla were averaged among three samples (point A,B and C) per site. (a-d) Map of
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10 —_O4U 101229-_04U 379- . ) : . ] . . . . ,
@1& w 60%0023803 Actinobacteria, Proteobacteria, Acidobacteria and Chloroflexi were dominant in the surface soils of King

-0 01228-04 ) - -
10 @05y 0122808 George Island. Distinct soil bacterial community structure wasfound in this harsh environment, different
from those of other biomes such as tropics and temperate zone.
The bacterial community structures in‘this locality were habitat-specific. Bacteroidetes were more dominant

in coastal soil, Proteobacteria in upper il and Actinobacteria in lower layer soil.
Highly heterogeneous bacterial communitie ‘\Were observed between both soil depth and habitats in this
narrow range of the peninsula (within thesgrange of 2 km).

Figure 4. Phylum-level community structure was mainly explained by three
bacterial phyla, Acidobacteria, Actinobacteria, Chloroflexi. Non-metric
multidimensional scaling (NMDS) plots were generated using Bray-Curtis
dissimilarity index based on the relative abundance of bacterial phyla in each f

upper soil sample. Bubble size represents the relative abundance of the e e re n Ces
designated bacterial phylum in each sample.
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