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Tab.1 Sample collection information
FE GRS EZEae) S R AR IR
LSN-01 62°13.35'S, 58°57.01'W 1 5 B O ) (NS R Bh i shAs )
LSN-02 62°12.35'S, 58°55.46'W A 5 7R rE (R A (R SR AR T 3l IX)
LSN-03 62°12.57'S, 58°57.37'W It B) i (A28 B X, A K S JRb A1)
LSN-04 62°11.49'S, 58°59.39'W A=V R (K L K AL, R TE S R X))
LSN-05 62°12.53'S, 58°56.30'W AT 5 VG b5 ) (2 e A RS RN 27 B
LSN-06 62°14.08'S, 58°59.50'W ZE o R B4 (WA N ISR 3h 35 3
LSN-07 62°09.29'S, 58°56.28'W B4 V5 (6] 4 (VK 35 BlUK AHEEAL, 505 3hIX)

1.2 # LA R

B i AP BT 5 A 45 A HLBR(TOC) . A LA
(TON)., #A&A(NHs-N), AR (NO-N), WAHER
(NO,-N) ., Bz ih(POI -P). il 25 4 R T Ab #L 5 i
WHA ., Hp, TOC, TONHL 0.2 g, filA 5 mL 10%
() HCl, 7o R% 7% A 3 mL 10% #hiR, itE
3 h J5, ABaikER 7 K, 55 CHT, SRIGH
EA3000 JTZ 43X (Euro Vector SpA)liE . Hofth 4 Fh
BEFRERAME A FREEBERES: 2 g, iNA 20 mL 840
JK¥E7% 1 min, 48 h NEERE 4 h ¥87% 1 min; 10 000 r/min
B0 10 min, E3EW 0.4 um B 0E, FH T
(QuAAtro, SEAAnalytical GmbH)%3#7 .

1.3 HARS B A B AR

RS TR AR 3 B 3G 9%, R 2216E. R2A. M1
K IR L EMASEAR 15 CRE R, RIZksrest,

O3B R RR 08 7 AN, R AR 5 AH IS4 A [
RIEFREE bRy B, ARG 15 CHiSR 7~15 d, W
IR 7K M s W e Bl BB RN L B IR B R
W5 i =i PR . JLT Bk g
TERI K T . LT AER KRG . B IROK # R . R
JE 7 fifk T L AT i ) L2 5 7 A 3 Y T R R/ N ke ST W
JIEs 117 Tl LA 7 A 3 W - L ke ) e, TS e g LA T 7% ) [
A PR B R Wy, L DL B VR AT TG
BB TR AR, A ATE VR L 1%
FH B0 OR e Eh R B VS W S (A W, o AR AL S
KT 5 5% HyO, 2 75 7= H ),

1.4 #d% DNA R A= 16S rRNA A H 5
#EN A

DURUIFE A DNA $EHUEH 458 DNA 2505
A(E.ZN.A F=fh), PCR ¥4 16S rRNA JEK 1) V4-V5 A]
A, PG W hiE ] 515F F1907R . i il %

PN F7E TluminaHiSeq2500(PE250)iM 7 4 58 i
1.5 FHEE S HMRFRIESH

PCR ¥ 3)¥% % Barcode K347 )5 PH,
SR 5 1 AT T 7 87 R A AP A1) (B M43 25)11,
HEH BT T a0 M.

PL97% oL BE 3 47 A 0T 51 1 3R 25 I Bl 4
OTUs %, A OTU 4 FhAi it = At 3 7 51
HEAT HEXT A R i B AR AR o 25 B

KA Qiime 115 o ZFEHFEEL, UPGMA 4347 B £
FEME, SRR . 284K PCoA . JUAY RDA 25 )7iks)
HrRE AL R 55 A AR 7 AR DGR IR il 3BT ]
2 HEREHM
2.1 RFERBEGYF 5T

ARSI 7 RE SRS 552 355 AN TS,
P RASFE S A BT FE R 69 537 5. 4% 97%4H
IR RIILIGH] 5494 4~ OUTs 4, FHEFER
785 /4~ OUTs 414,

G OTUs HRELE IR, SEHAETT . /KT 3=
B EHEAATT 10, JBACEHEA T 30 BRI SHE, 22
YRR B AIRE (1L 2.0 3),
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Fig. 2 Relative species abundance at the class level
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Fig. 3 Relative species abundance at the genus level

TEMIKF- (B 2), 7 D4 EZL AT TE 104 414
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J&. Hrp 01 SHEMIILEJE N Albidiferax (11.84%),
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6.5%); 03 SILHJE N Lactobacillus (17.28%), Bacte-
roides 1 Shewanella TEIZAE S HEABER 95(9.26%
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Tab. 2 a-Diversity indices

H@A RTICLE

B 24 R TR SRR Chaol 8%k ACE 5%
LSN.01 6.508 0.967 598.600 607.197
LSN.02 7.835 0.987 1050.835 1072.467
LSN.03 7.170 0.984 447.583 423.812
LSN.04 7.184 0.987 446.045 438.661
LSN.05 7.474 0.984 979.413 1007.052
LSN.06 6.689 0.955 708.261 669.998
LSN.07 7.865 0.987 1201.159 1202.984

M B ZREHEIE (K 4), 02, 07 SHES RIS
FEEENIAL Unifrac BEE/INT 0.1), HUCHEES: 05 FE5h: i

03 06 Skfdh S HAFEAR AR IEAR, JTHIR 03 S
Mo AR AR AR A S U225
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Fig. 4 UPGMA dendrogram at the phylum level
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Hofl 5 AFESMBEIIME, RUBMAEIRAELS oo T L8NS
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Tab.3 Physicochemical properties of the samples

it

'h@Ammw

FE 5 24 B TOC/(%) TON/(%) NH;-N/(ug'g')  NO;-N/(ug-g!) POI-Plugrg’) NO»-N/(ugg)
LSN.01 0.056+0.010 0.024+0.010 0.585+0.033 4.943+0.046 3.819+0.038 0.069+0.010
LSN.02 0.113+0.015 0.030+0.010 5.656£0.212 5.4860.213 4.661+0.042 0.520+0.010
LSN.03 0.110+0.010 0.022+0.010 0.557+0.035 2.504+0.312 2.95240.551 0.03120.010
LSN.04 0.399+0.013 0.025+0.010 1.234+0.026 1.853+0.532 7.165+0.217 0.090+0.010
LSN.05 0.140+0.012 0.020+0.010 9.139+0.328 0.694+0.037 7.286+0.219 0.138+0.010
LSN.06 0.324+0.065 0.023+0.010 1.005+0.028 1.178+0.030 3.006+0.562 0.090+0.022
LSN.07 0.323+0.060 0.019+0.010 1.289+0.074 2.155+0.786 5.206+£0.213 0.042+0.010

T FrP By =R WS E
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Fig. 6 Redundancy analysis of RDA

M3 TAFE B T B 2], AWK S R
0.06%~0.4%, 1 04 F£ i & i 5 95 (0.399%), 01 £
it o B e I8(0.056%); A LA S 3 AR LA 25 A
K(0.02%~0.03%); AR A2 K (0.5~9.1 pg/g),
Horp 05 SR (9.139 pg/g)i i T HALEE &, 1 03 5
T R (0.557 pg/g); A A AH 2 L3 K (0.6~
5.5 ug/g), 02 S i(5.486 ng/g), 05 S Hl%(0.694 ng/g);
7 AFEA PSS A S = AR (0.03~0.5 pg/g), H
MZEARK, MR B 7 MR85 (2.9~
7.3 pglg), Hrp 05 S (7.286 pg/g), 03 S
(2.952 pg/g)-

T RS R T FEAR . BEREZIOC R
RDA JUAHr ol LB EI(E 6), #4402, 04, 05,
07 EZA A TE— WA 7 ) L, [AEFBE TOC
Hh 5 FHELER F(TON, NH;-N, NO;-N, PO; -P.
NO,-N) P ¥ 2 8] () 9 £ LA S 4564 BAL I 7 528 — &

BT Z I X i, R 5 AL T2
[ AR 53X 4 ANFE S R ARG A AR DG g . I
102, 05, 073X 3 MFES AL, H 5 NHi-N &
A CHE R SR, 5 TOC ARG B /)N, T 04 SFE
fn 5% TON &R K. 53 /MK 6 Hik aT LA
BE, 01, 06, 03 “5HF /3 BUE S — F2 8L 9 1E J7 )
b, MEZEMERE, H5 ik e B LK & &
Z )T A A A D
24 TERELEHEAZTEARFIHNLEK

SR ARAR X A SR A 2 B2 Y [ ol OB ) A O ) A
KB ZREME I 2 T %, AT 8 R 2L
W 3 AT A TRT B, 3 SR R BT 35 32360 7 A 1)
RS AN UEAT T v alidl, R T RT 168
rDNA JFEINAE 1 2R 50 % B % i), SRIG 3k
. JEAKE LRSS  mE E Aras AT T
DR ZN L Be B g ) o Ak &, PIRR 3B
TR R RS EREAETT . AT L E SR
Ky WERAE EHI 2S8R, L&A Ik 7E
e JE R A TN EESMER .
2.5 S BEAMREEREIL

FERTEE IR, FRATER XTI 7 ASFEA T4
() 45 BRACR AT TIEM B . BEER G . IRV .
LR . LTS . B . A4 . A
1 SR SUBGAE O i ) 7= A A A A5 A

N 4 EF], 45 BRI FE VR P A 6 4R 7= e 1) il
B IR, 2 bR AR AR, 14 R AR B0,
3 fRre-E TR R, S R A SRR, (A
KRIEEILT A B AR . X SEARIR T 7 il BE ) AR
R R EERERRE | AT HEEEAR.
VA S B B X, X oA E— A T &
PR T XEAS Y B AR R TR
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Tab.4 Enzyme production by culturable bacteria

) H@ART/CLE

BbR TERIEE  BRECEE  JeWiBE LoHirRE LT REE WK A4ERBE ALl EILER
LSN-02-1 - ++ ++ + — + + + +
LSN-02-1-1 - + ++ + - + + + _
LSN-02-1-1-2 - — - - - - _ + ++
LSN-02-1-2 - + ++ + — + _ + +
LSN-02-1-5-1 - + ++ + - - + - +
LSN-02-1-6 - + ++ + - - + + —
LSN-02-1-6-2 - + + + - - + + —
LSN-02-2 - + ++ + - + + + _
LSN-02-3 - - - - - - + +
LSN-02-4 - + ++ + — + + +
LSN-02-5-3 - + - - - - + + ++
LSN-03-1 - + =+ + - + + + _
LSN-03-2 - + + - - - _ + +
LSN-03-3 - + + + - + + + +
LSN-03-4 + - - - _ _ _ _ +
LSN-04-1 - - ++ ++ - + - + +
LSN-04-2 - + + + - + + + -
LSN-04-3 ++ - ++ + - - - - -
LSN-04-4 ++ + ++ + — + _ + _
LSN-04-5 - - - - - - - + -
LSN-04-6 ++ + + + - - - - -
LSN-04-7 - - - — - - _ _ ++
LSN-05-1 - + + ++ - - + + +
LSN-05-2 . + + ++ - + + + _
LSN-05-3 - + ++ + - + + + —
LSN-05-4 ++ + + + - + - + _
LSN-05-4-1-2 + - - - +
LSN-05-5-2 + + - - _ ¥ _
LSN-05-6 - - - - - - - + -
LSN-05-7 + - - + - - _ + _
LSN-05-8 - + + + — _ + + _
LSN-06-1 - ++ ++ + - + + + _
LSN-06-2 - - + - - - _ + _
LSN-06-3 - - + - - - _ + _
LSN-06-4 + - + - - - + — _
LSN-06-4-1 - - + - - - — - ++
LSN-06-5 + - + - - - — -
LSN-06-6 - - + - - - _ + _
LSN-07-1 - + + + - - + n _
LSN-07-2 + + + - - - _ _ +
LSN-07-3 ++ + ++ + - - + + +
LSN-07-4 + + + - - _ _ _ +
LSN-07-5 + - - - - - - - —
LSN-07-6 ++ - - - - — _ _ +
LSN-07-8 + + - - _ _ _ +
TE: 27 RTTEEHENE, 7 WATREEENE, T T PEROR

Marine Sciences / Vol. 46, No. 9 /2022
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FEIRAE B2 AR O BE A W) R AP IR . A
U b JE R R AR R TR > 5 R i R SO B
(A (1S DR o DAl i AR I P 45 2, ik
T it B 20 TR B 2 PR AR B A e (R A A AE 45 17
104 44 . 442 J&). H: Proteobacteria, Bacteroidetes
N AT RO TN B . R A
YIVE . BATE . ARG IS R0 ), T Ikt AR
2 i B LB TT 8 Firmicutes, HOEHL—, 7]
RE S ANEBMZh Y i SIG s A 56, WAESHIE &,
AEARL A= 285 b 3R G5 45 13800 1 ol TE AR ) LA A TRl 34
T AEE (Ban: A Fsh s )2 B i 5
T, P VO AT S R AT, ARG 5
A S MG 25 SR, U2 ARY | 24
FHOY BESR HH B AT W W 22 55, (EE AT 20 A AR LA P
PR N, KRG SRR TR RIS A5 R Y
BIE, B2, X TR SRR B Al =, H
TR SR EAT L s M 2 e, (R R
S T IRATION A B S, (EASHE— LR AT

48 %) B A M BT AT B R e AR A TR R VR 4
FUOIT SEAER, X rg . b e A 2 B R s
TR 25 M A IR 5T AR 3 220220 ARBfF e A, A TTURY
PR T SR RO R E, A SR
AEARL A 0 [0 ol IO R 00 TR A 2E R (91 4 > 5 g 3 5 38
W, AWE S eSS SAIA . HEE . AR
WA A WL R A DG 1 b A ni (L AR W v A
i PR B 2 A HLAR RS e K)o D3 4h, ALk
XoF JIT A R it T A 2H P S e A1 /N o b AR AR i TR A
B mETERER ISR, &7 Fif—
HWRART .

AL IA XS AT 5 5240 S ATk 16S tDNA &
R EYESPICEIENS). HNEESERE, 5101k
e il B PR AT AR L, DR REAED ] L K EBA
BMRKES, MAERKELHZERBER, HAREARL
NS WX E IR AR L, e 2 fhork
ot o B X R ) S A ORGSR S [ ), i
PR 16S J 7 505 | W 50 B A~ 7 B R 41
AT YR Z REVETE R S AT, I AT % 3R 4T B
16S rDNA JF 511 I 5 W2 2R 168 1515 | W0 A
PAAR 0977 20 0 5 RS 20 B o BRLGRTE AR D] L Aok
VAR R EER, MEEAKE LAk EZE kT
o HUGEAT R4 8 I m BRI . A AR SR

) H@ART/CLE

FHT 2216E. R2A. M1 =Fpf . B8 IR IR 500 T
PR B, H 0 B AR 5 S P O3 2 A 25 L
XA B HE Y = o LRSS T fE . HE
WIERE, WIS B S RTINS AR )
A, B G Rl Rk S B m i PR A A
A, B2 N IR A W B 22 PR SO T in 7 0 4
T P B

Th, AREAE AR, WS . AW
T A VA S A U ) R B [ AR
ORI T — T VER B . RS . JR A . 1
b SR RE 3 0 TR PR, 30 TR PR 3 R I I 8 SR 1A
(15 CHiFR), Hprr= L aREge & NIRRT . LK ™= il
S A A A T 0 T 2 — S, (R REE AR H
N FHIF KA E

AHIEGEA] Ry AT T iR R P B mCH A 2 o
W i S 15 100 200 1 22 B 1 = Tl ) i A AR A A 1Y
e
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Abstract: The Fildes Peninsula in Antarctica has diverse ecogeographical microenvironments possessing different
characteristics, such as Great Wall Station, Penguin Island, Bio-bay, Golden Bay, south of the peninsula, and Biyu
Beach. These regions have certain ecological and geographical differences owing to their distinct hydrogeology,
flora and fauna distributions, and human activities. In this study, seven representative sediment samples were col-
lected from coastal intertidal zones of these microenvironments, and the diversity of bacterial communities and the
effects of environmental physicochemical factors were analyzed using the 16S rRNA gene high throughput se-
quencing method. Furthermore, the enzyme production status of culturable isolated strains was preliminarily deter-
mined. The results revealed that the bacterial groups in all samples were distributed throughout 45 phyla, 104
classes, and 442 genera, indicating high bacterial diversity. Proteobacteria were primarily distributed in the southern
region of the Peninsula, Biyu Beach, and Bio-bay intertidal zones, while Bacteroidetes were mainly distributed in
the intertidal zones of Penguin Island and Golden Bay; Firmicutes was the dominant phylum in the intertidal regions
of the Great Wall Station. Remarkably, intertidal regions with similar ecological microenvironments had different
dominant phyla and classes. However, the intertidal regions from dissimilar ecological microenvironments had the
same dominant phyla and classes. The organic nitrogen (TON), NH;-N, NOs-N, PO3 -P, and NO,-N contents were
correlated with the bacterial group diversities at the Penguin Island, Biota Bay, and Golden Bay intertidalites. TON
had the greatest impact on the Bio-bay intertidalite samples, while organic carbon had little effect on any of the
samples. The enzyme producing analysis of the culturable isolated strains revealed a number of strains with a strong
ability to produce amylase, casease, lipase, aesculin hydrolase, and catalase in the sediment samples of Penguin
Island, Bio-bay, and Golden Bay. Thus, these isolates are valuable sources of low temperature, enzyme producing

strains for further research.

(KX St AT

54 TEPERLF 12022 4F /4 46 45 1 45 o 31



