TR A SR IR Oct. 20, 2020, 47(10): 3083—-3090
Microbiology China DOI: 10.13344/j.microbiol.china.200026

tongbao@im.ac.cn
http://journals.im.ac.cn/wswxtbcn

MW = i EEE(Sanionia uncinata) B E £ % H R 24T
HIE Hfmk RE AR £X5F

bRl R A A AR BB UE AU E R E R B 200240

H OE (55 9REETEREF G OMMAEYN TR, KRB ATAT SRS & 401 B % L0 R4 AT
AR, PR T AfiX EA s A LA M TR G T L A . LB 491 £ AR RKIRE TR B 3 & AU,
1B = B =¥ 82 (Sanionia uncinata)®) A @ A% MR, [ %] &/ lllumina HiSeq 318 & 0 5 4L
ARxf 3 AN B L) 16S IRNA A H V4 REATI G B AN &F o4, [LRI13ANE EHEF LR
HFmE ST 7] 273367 . AT 97%FFIAE, mEKRFIIREH 9579 A~ OTU. &£
BAAGmEA T )AA 14 1] 27 RN 50 B. WHF-EBEREF B I (Proteobacteria) (30.70%). WAFH I
(Bacteroidetes) (19.67%). #AXE 11 (Verrucomicrobia) (12.43%). 154 1 I'1(Cyanobacteria) (10.55%)
B & 1) (Actinobacteria) (9.36%). 128 KT L, 56.73% & F k4 tatd . [ 46 YAk = 4 8 (Sanionia
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Bacterial community composition of the Antarctic moss
Sanionia uncinata
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Abstract: [Background] Antarctic bryophytes harbor highly diverse polar microbes. However, the
composition of Antarctic bryophyte bacterial communities is not well understood, which limits the
development and application of microbial resources in extreme habitats. [Objective] This study reveals the
bacterial community of the Antarctic moss Saniania uncinata sampled randomly around the Antarctic Great
Wall Station. [Methods] We used Illumina HiSeq high-throughput sequencing technology to analyse the 16S
rRNA gene V4 region of the bacteria. [Results] A total of 273 367 bacterial sequences were obtained from
the three moss samples. Totally, 9 759 OTUs (operational taxonomic unit) belonging to 14 phyla, 27 classes,
and 50 genera, were grouped based on 97% sequence similarity. The dominant groups were Proteobacteria
(30.70%), Bacteroidetes (19.67%), Verrucomicrobia (12.43%), Cyanobacteria (10.55%), and Actinobacteria
(9.36%). Particularly, 56.73% of the bacteria in this moss were unclassified at the genus level. [Conclusion]
The Antarctic moss Saniania uncinata hosts phylogenetically diverse bacteria. This study provides a basis for
the in-depth study of polar microbes.
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RN X, B ARIREE A, ZEEE BRI A=)
VEUR, A R E R AT
AXRIFA G RIRZE | B AT R
BT — S RN Y A A K
W FEVS PSS, St T AR W AR | 2,
DLV S AR A i, DR A ol A i 25 el A
RIS 3 L

B #EP Y Sanionia uncinata (Hedw.) Loeske
(Amblystegiaceae: Bryophyta)VF -k mE M fx 5 ) A
Wz —, WHEESEESR, RN, RIS
TR, B HA A A Y BAT B R AP TR
B2, SRifi,  H AT TR = 8 (Sanionia
uncinata) il P2 REPEITRABIFSEHRIR AR R B2,
AT B 2T R B =8 (Sanionia uncinata) i
RS ARAIE . I, A5 R A Nlumina HiSeq
e il TN P 5 X B A — P E¥ (Sanionia uncinata)®
ML Z R TIPS, W N — PR HAE S
THRE. W NAR U e AL B B
1 RR )

1.1 #HmRE

2018 4F 1 A5 34 kpatRl%, fEm
W R R4S 22 BF 5 3R 1 B VE SR /R B2l B 1
Kl BT (HRFHR 14.1 m, 62°13.233'S,58°57.304'W)
3 AN (RIEE KT 100 m) R4 H ALY & &F
Sanionia uncinata 3 U3FEE(GM1, GM2, GM3),
TERAEZHG, AR TAMEZmEXTE,
WL T E AT KA, FESCREF
RNAlater [417E , JAREAETCH B OE . FEMRER
Leis g AT 4 °C, 18 [BIS28 2 R E-20 °C K
FaRAEA
1.2 EZFIFNEE

PowerSoil DNA Isolation Kit, Mobio A\ #];
Premix Tag, TaKaRa 237 ; E.Z.N.A.” Gel Extraction
Kit &2 DGR £, Omega /A 7], PCR {Y, Bio-Rad
o) RGBT, R3] ; NanoDrop One #1
MR, Thermo Fisher Scientific 23] .

1.3 BEHREE

K FIRE RIS B A X &
sEAE M EEAT MR B2 . RS Y 18-aduF
(5-GGAAGGATCATTGCACACACG-3') #l 26SR
(5-CCGCCAGATTTTCACGCTGGGC-3") 4 14 & #§
FE&L ITS1 F1 ITS2 X, PCR FUWAKZ(50 pL):
2xPremix Tag 25 pL, 1E. IA5[#)(10 pmol/L)4#%
1 uL, DNA f&#y 3 uL, ddH,O 20 uL. PCR JZ )i %%
%:: 95°C 5 min; 95°C30s, 50°C30s, 72°C90s,
35 AMIEHR; 72 °C 8 mino FH 1 %35 IR HHEE I FL R ASHI
PCR =Y i Be K BRIk BE I F0% 2 I IRAR A
BHE A A FRARINT , J¥51#E NCBI H BLAST
XF o RFHSERAARR BB ISR TE S FFE
1.4 DNA BJ#2ER5 PCR # 1%

X FH PowerSoil DNA Isolation Kit #2H( 5 &
Sanionia uncinata IR DNA, B SCHICRE KM
VEREARERIA 3 K, RERHRHEMNAEMMEY . ME
FEWFR T I AR SRR, HeiaUR) St Bl R

HAAP TR R 1% iE B LUK 54T DNA FEd,
F|F NanoDrop One #:ill DNA Fr¥k BEFNAERE , $EHL
)5 DNA 47T 80 °C . R FHANA 5 |4 515F (5'-GG
ACTACHVGGGTWTCTAAT-3")#l 806R (5'-GTGCC
AGCMGCCGCGGTAA-3) Y 14 16S rRNA K v4
[X.., PCR WA ZR (50 pL): 2xPremix Taq 25 pL, 1F .
FZIE5145(10 pmol/L)4$ 1 uL, DNA £5# 3 pL,ddH,0
20 uL, PCR J2 )i &1 94 °C 5 min; 94 °C 30 s, 52 °C
30s, 72°C30s, 30 MEH; 72°C 10 min. 3L

FMR G S FEL VR I A i TR T e S 2D R

Ffl GeneTools Analysis ZX{F HEXT 4% PCR P~k
JEIG , IR R TR A 4 PCR P29, K [RT
WG TE Z P T PCRIRA =W B, 4%
8 Tllumina“FRAEF A TR . Zo40) 4R AR JE IR
FHEATBRZA RI7E Nlumina HiSeq 2500 -5 JF e 4
Je WY TAE
1.5 MFEEMILLE

() J& 6 %) (raw reads) ) i J€ . F
Trimmomatic #7108, PREAAETERITEM.
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FrifEmE T 20 WFS). [RIE, A diEE R
KT 100 bp HYJFHN, H—FFFBr . mEIFENICRG
YEJE BF 3 (clean reads) 7,

(2) BB GEE F AP B TR sl
8 2 8] 245 B S (overlap), 7] 85 MR 5 X5 XL
Ui P P N PE S — 25781 . R Flash F/4-E17HF
e, ESKER/MEREN 10 bp ST EE, MM
2 AR PHEF 1 (raw tags).

(3) R PHEF AL EE . H Mothur ZR AR 4
A MR DNA ZJEIFRiC (barcode) S5, Xt
FPANAT o328, IS RBRIEISERIC, BI85
1S A PFET 51 (clean tags).

1.6 HFESH
1.6.1 OTU B%

REPARER A RPHE B, AR
T 97% (identity>97%)1)J 7N R L M H—A> OTU,
AN R AT USEARCH # 4 H1) UPARSE J5ik %
B AE RSB 2 A B ik A R FUAR 3 T )
(singleton). BJ5, HEEUEAS OTU MR TSI
I = TS, IR T RS R
1.6.2 KRFTHEFFMER

FIH QIIME %4+ i) assign_taxonomy.py A
¥ E— 2R EINED OTU REFIE 16S
rRNA B34 B E SILVA LX), k75
OTU K7 B RS o R H] RDP Classifier
D E EERE N 0.5 LU ST, MR R
FEMSEEE RS T WL B B B
Flv 7 2GR B AR R R RN LR AR a
M2 OTU MILPHEz b Br kb, BUSRZAHT

"

1 mm

1 &% Sanionia uncinata ¥ FIKNER K
Figure 1 Stereoscope picture of Sanionia uncinata

SIFTIARL OTU M2t g a3k, Dif i
FEAVEARE S A I — AL BARHE , J5 R HT R e
BT T BE A AL OTU 22t f5 a3,
1.6.3 o ZHMED

o ZREMEFEEO T T QUIME 2K AF41(V1.9.1)
H alpha_diversity.py B4, T B BRP1GH]
B —ALiy OTU FREFR, JEATHRIFNF & R
(Chaol), #FAK-E4N$5%(Shannon), & FRZFEM:
FEE(Simpson) T T,

PRk 3T OTU FER, M HK-EmM
fRER R LB, ZITEM AT QIME
AP I AHSCIAS . SR RIBF S HIM Rk .
1.6.4 HFEEELEMN T

ETAHM OTU Mg g A Rh &1
A AR R, A R AL iR R Y
ER NGNS S
1.7 FIERS

WIS TS 79135 £ #2358 & GenBank s %2,
BioProject %5 PRINA588835. 4iiE BioSample
55k SAMNI13258556-SAMN 13258558, &
B ITS JE ¥ 41154 MN809340.,

2 ZR545W
2.1 HEETE

W B EERE T RY ITS FFHI4 58 2 NCBI Budl [
3 BLAST X}, Z5REWZFFS S &S Sanionia
uncinata 1 1TS FE K PH AL, FHRUE R 99.72%,
R & #EN & T Sanionia uncinata, E#AEMSETR
R B 1 PR, S0 T%es R —8.

500 pm

Note: A: The picture of whole Sanionia uncinata; B: The enlarged picture of partial Sanionia uncinata.

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



3086 A 2 A

Microbiol. China

22 SEBEENFHERLSH

B G, 3 ADEEERE S PR
AT BACAL RS 273 367 45(3% 1) FT 97%HH{
BE, BESD GMIL., GM2, GM3 1y OTU &/
2 693, 3495 13 391, FikEilliZE (rarefaction curve)
i 2 B, HE 2 7TAL S8 5050R ] 10 000 L
i, BT L AT, A
AR IR P S BE LR T 10 000, BEHTAT LIARET
iSRS R R ) R R B
2.3  mEtR Il = ¥ 58 (Sanionia uncinata)® £
EWMEFESM

G OTU iy e i, M. H. &
3 A REBUTIIE S, RS YR AR
FRE, FBEBERT FEETE 1%Lh EryPFh ey
A == B A I (B 3)0 MBI 3A AT, Rl =3

F1 3N EEERNFHESIT

Table 1 Sequencing data of three moss samples

it (Sanionia uncinata)MF | 1M ZHEH TR FE]]
(Proteobacteria) (30.70%) . AT ] (Bacteroidetes)
(19.67%) . YEikE 1 (Verrucomicrobia) (12.43%) . W4
0 A '] (Cyanobacteria) (10.55%) M Jl 2% 1 1]
(Actinobacteria) (9.36%), HAMAMHT 12T & HLiAH
XA o Sl SRR (B 3BY AT, KRB R —
¥ %% (Sanionia uncinata) VA 8l ¥t % 2M (Bacteroidia)
(19.07%) . PEIMH N (Verrucomicrobiae) (12.43%)K
F, HKHN y-2 I W W (Gammaproteobacteria)
(12.16%) . H=FOEH T (Oxyphotobacteria) (10.51%)
S-"LIE WA Deltaproteobacteria (9.81%). a8
N (Alphaproteobacteria) (8.62%) . il 2k W W
(Actinobacteria) (7.81%), HAMHT 5 FLBIAIX 4L

J&@ K- B g br (I 30) Bon, Rk A
Sanionia uncinata "' 56.73% VA I AN & T AR K,

Chaol index

Shannon index Simpson index

H JF3I% OTUs
Sample ID Numbers of sequences

GM1 57 948 2693 3034
GM2 104 625 3495 3257
GM3 110 794 3391 3098

8.17 0.989
8.02 0.977
8.48 0.990

Shannon index
~

2L
— GM1
GM2
— GM3
0 L

0 20000 40000 60000 80000 100000
No. of sequences

El2 sk

Figure 2 Rarefaction curve

24 FRKBEBSEMEMERE RBEIERESE
VRl

TEHUR K EEHEATT 30 BIIRh 2 il
EI(E 4), I IS K- 43 RN i 2 18] 25 53X 4
R TRIE REMHER, BEFEN 2 5311
AR AT, PR 1 58— R
YRR AR 7 SRIEFE AL 1 LI TR & (Dokdonella) . VTR
J& (Acidiphilium) 8 X} 3£ FE# &, FEa 2 DA
Nostoc_PCC-73102., wb1-P19 MIXFFRE R s, FEMh
3 Lk Haliangium #8X%} £ -

3 WeSa®n
ARHFE R A Tllumina HiSeq I7-F- & 71 &
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Figure 3  Statistical analysis of relative abundance of bacteria at three taxonomic levels from the Antarctic Sanionia uncinata
e A: TR B WK C: @k
Note: A: Phylum level; B: Class level; C: Genus level.
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Figure 4 Heatmap analysis and similarity tree of bacterial community of the Antarctic moss Sanionia uncinata at the genus level

T FM = 1EEE(Sanionia uncinata) M H ZREEIFSE . Bacteroidetes XA W 1228, B H T

TERLZ R, Park 28R 16S rRNA EBERRINT 15
AR T Bt = VE#¥ (Sanionia uncinata)¥h 1343
SR AR AR R R A 25 5, A5 R BN A
REEAUBIEAAAL, AN o- TR TR ] 7 He AT B 22
S, o EEOMT AT L 2%, T A 12%,

AHFFE o-BTE BT T R 8.62%. ASBHFYET X R
e = VE#¥ (Sanionia uncinata) W 40 TH ZREPEUETT T
W, NMUER T Park 5058 2 )
Firmicutes .

Proteobacteria . Actinobacteria .

Acidobacteria. Armatimonadetes. Planctomycetes .
Chloroflexi . Cyanobacteria . Gemmatimonadetes .

Nitrospirae . Patescibacteria . Verrucomicrobia .

WPS-2 AT BERAR A AR 1280, A5 AMTTX
T E M =¥ (Sanionia uncinata) W) 40 ZFEEA
TR S5 R r Ak = AR (Sanionia
uncinata) & A4 3 T BE A TGN , 4] an7E & K,

56.73%J/ TARHAM, XAFR—LIRIIRER.
= ¥#¥ (Sanionia uncinata) NAL IR 2L . B
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T T 1) P A D B A R AT 118 8 T 4 3 X R A
O340 Tang ZEPSIE PR AE S T = PE8%(Sanionia
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uncinata) A A A BEER, AR
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FEORAE TAEA TR, i — PR A i
BEANTA AR PRI 200

EAER, R dEn ml ey BT R T
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DRI 7 S ot P W - ST A P R 7 205 M P S
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Proteobacteria. Park 225 320 2538 il R BFIE 4B
TR A AR 2, SRR H SN
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