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Abstract

In order to explore the diversity of cultivable microbes from the Antarctic krill (Euphausia super-
ba) and other Antarctic organisms, different samples, including holothurians, sponges, corals,
squids, asteroideans, sea urchins and sediment, were collected in the 33rd Chinese Antarctic
scientific expedition. Bacteria and fungus from samples were identified by 16S rDNA and themi-
crobes from the Antarctic krill were analyzed by high-throughput sequencing technology. Ulti-
mately, a total of 21 strains of bacteria were isolated according to the colony characteristics, such
as size, color, shape. No fungi were found which maybe because the samples were stored for too
long time. Among them, there were 3 phylum 12 genera of 14 bacteria strains, including the Pro-
teobacteria 4 strains, Firmicutes 8 strains and Actinobacteria 2 strains. The majority of Firmicutes
was Bacillus sp. which has 6 strains. The similarity of 14 strains of bacteria was more than 98%
according to the NCBI Blast retrieval system which show they were known strains. At the same
time, the result of high-throughput sequencing on the Antarctic krill which were kept in the RNA
preservation solution was not obtained. The study shows that there were abundant of microor-
ganism in Antarctic, and that can survive in ordinary environments. At the same time, cultivable
microbial species which were obtained by framework trawl were enriched. This paper laid a basis
for study of polar microorganism resources utilization.
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1. 5I8

RN T MO BRI B i o, P R A R A A MR, PR ST 1 B 3 A M (X A UK AL LA A,
X AAEWK TG, REREFET . SRS, Rk A BT X (1] [2]. T iR X s
R ORIREE, B AEAE T P IO S8R LA FOR IR 0 AR TR AL 22 R3], TR 4% 1B e 2
FAARAE I HEAT T KRB TAE, R T b A e BE R 5015 I8 7 T LA T B 1 i
TR AT AL B 2 R G T A 80 4RARKT, 124 30 A4k, Hh [ HRHb A 1 T ST
BT EBRR, T, 25 RSB B R BB . HE SR R B
PRAEIRERRIA] . XL B R P R PR A HUMORI (5] R H6]. SREREIEET] [8]4%. RIMLKBER
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(Euphausia superba), & —FhAEiE7E B B K S i v i e 2R AR, TR FE, IS ERERAE
Z/01 6.5~10 {4 M[9]. T YT E M AN A TR, IR G A TR H IR, W AL
F R IX —F & G TR, e HArn s B . RESE A A s s T TR, b
T 2015 4 6 H RAEMIVA VR ma AR BT P 40 B B RF S5 A, I AT BE IR A0 B A L A 4 B B A1) 1.10% [10]; T
I A BAAE B AR T 20 B A5 BB A M T [11], A LCTOF MS IR 7047 & BLE A IR IF Ik 2 2 ke 7
Wt 22 TR R o B S 01N 4 MRE B B B A R I Hh ) 8 L BRI VS 1, IXTEAN RN 15 5 5
ARG . AR =P BRI A R bl 2 AR EERMERI[3]. BRI, ma At XA A~ AT LE |
BRI, T Re 7 A BT B A A ORI S Ak A P R AR OV CE AR L [12]

AR 35 P rp [ 58 33 R ARt 5 SR AR AE 2 4 I 1) L A KB Dy = (v SR ot 9 H b, 18R4T
T YN R 1) 5y B9, JRlId 16S DNA 58 s M fEE 75 K/ B, TR SERHIE S E AR AED) o
SRR AR Y FC T HE S IR R TS 0 B B R Tl 8 25 A ) R R R SR B A T35 FR A RS, AR B 2E
VIR iR FH AR FE B T Sl
2. SRS
2.1 HRREWHMUER

AR SCRE S RS B 2017 4 4 2R 33 IR Al SR FHAE 24 I 1 F B3R 19 1, RS ELLE 1o
FLAEARAE S WK BRERRE S g5 sl i, Hofth 1 5 o84t S, 2 5 NREIES, 3
SNSRI, 4 S NKOIUGL, 55 NKOHL, 6 5 NKMHES, 75 NM, 8 S NRAIE, 95
NIEYE, 10 SRMEIH, 11 SNEIR. REDINIFEL-20CAGHRAE, g R BRI EE S 43 51 A H A
RNA RAFBEARAE: 10 SFE S H R A7, FAR IR S UK IR R AE -

Table 1. The sampling point in the 33rd Chinese Antarctic scientific expedition

F 1 % BRERMEHEREL[UREXER

T 2 4h H 3 b A Hu L aa A B o 45 AL E i R B i) PR FRE
62°14'43"S 62°14'45"S o oy g

1 20170111 D1-7 04:41~05:01 BRI (*ﬁjt’;% 6)Jeifyiss 7
56°40'35"W 56°39'33"W ML=
62°16'23"S 61°17'33"8 ) ) 1A fhiS; 2 AR,

2 20161230 D2-4 10:20~10:43 Rttt o
53°29'58"W 53°3001"W 4 Jx@ilgd; 10 R
60°19'16"S 60°19'30"S

3 20161231 DA-8 17:06~17:27 AR B AT
50°47'36"W 50°46'10"W
60°27'38"S 60°28'41"S

4 20161228 D3-8 02:08~02:28 AR AT
49°01'33"W 49°01'00"W
60°09'55"S 60°10'00"S Cam P

5 20170101 DA-13 14:51~15:12 P R 3““?“”‘ 8 WALl
47°23'14"W 47°24'15"W
61°48'36"S 61°4926"S

6 20170102 DB-6 03:02~03:22 FAREIT; 9,11 KB
45°54'32"W 45°54'22"W
62°32'23"S 62°32721"S

7 20170102 D3-12 20:44~21:04 R AR B AR
48°17'52"W 48°18'55"W
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Figure 1. Distribution of sampling points

1. RERST

22. yEETE

1) 4HBREFREE[13]

2216 E 5 Rdt: BWAM 59, MR 19, BE 189, BRIE/K 1000 mL, 121°C (98.1 kPa) £ K 20
min, 30°CH59% 7 d.

2) HHEFRIE[14]

TG RFRHE(PDA): 125200 g, Hi%iFE 10 g, BEfiR 17 g, FRiG/K 1000 mL, 121°C F & R IBACK
20 min, 28°C#3% 10d.

SRE IR AE: HIRIN 3 9, BEMRE 4 19, BMREE(MSO,-7H,0) 0.59, SALHH 059, AiZIEE: 0.01
g, FEWE30g, BifiE 209, FRMEZK 1000 mL, fNFAGAME, 40365 121°C KB 20 min, 28°CH:dF 10d.

BT KK 7% KH,PO, 19, MgSO,-7H,0 059, ZHMR 59, #i%HE 109, AR 159, MRifEzK 1000
ml, 28°C#5% 10 d.

HRE BRSPS AIMATUER: FHR. #HER. AHEERS 30 ug/ml.

2.3. WIEFEHRATTEAN R R

1) BRURRESS . WS, 4. W, Bhf. R, .

KT, B JCRBY JIBTRE, HIJCRR KRR, K WACEE S (R i B R SRR 107
1072, 107, 107*, 107°, 43 AIHL 100 pbL A 7E & Al 92 5 AR, 408 T 30°CH 9% 7d, HIE T 28 TR
10d. 5, PEURFEBIG . AN BEETRILAL, 55 3R 80Rh 25 X B R R R AT 4°C
UKFE AN 30% H il B R T O A7 T80 CHlE IR IR UK A8 2 H

2) DU

TR T A1 ERZ000Y), FIEEE K RPFRZE 101 102 10°, 10, 107°, 43 %IHX 100 uL
IRATFE S MRS IR PR, 4P T 30°CHFR 7 d, HE T 28°CHiF% 10 d. 25, MIBREFEES. R, +
PRAEIFE, PRBUEE 2R BRI E AT RIZ 2tk . PRSI 5 R B T%, 2 RIfE 4°C T IR
F1-80°C '~ FH 30% H i R F .

2.4. FIIEFFILMIER 16SrDNA BIEE
1) 4 EE K24 DNA il 4 K S K BDGBON IR %, 3603 5 mL 2216 Wik Rk, &
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FHEIR 28°CHE 9% 3~5 d, HRIE 4B JE (K 2 DNA $REGR 7 & i B 4525 B4R B H Ar £ K141 DNA.

2) 5IWiih: WEEAE 16S rDNA J: K934 1%k F @ FH 514 27F(5’-AGAGTTTGATCCTGGCTCAG-3’)
F1 1492R(5’-GGTTACCTTGTTACGACTT-3")i:47 PCR ##4[15].

3) PCR ¥ 114 % >4 50 MI: 2 x Taq PCR MasterMix 25 uL, 51 #)% 1 uL, 54 DNA 3 uL, E 787K 20 pL.
YRR . 94 FEFTASYE S min, 94n 781 30, 56518k 30s, 72s fEfH 1 min, 3t 35 MEIR, &5 72
S ZEfH 10 min. PCR 7“#iE47 1%58 IR W bl rhL vk

4) DNA M7 : Z4E L3635 AP A =) S8 N T - 3R45 (1) 16S rDNA E[X 7 511#2 58 GenBank F BLAST

LS TRl S1) S 1Bl Rl = o
B B R ) 16SIDNA JE K 7 4138k NCBI ) Blast £ 2% £ i (http://www.ncbi.nlm.nih.gov/blast)#47 /7 1)
EE T o

2.5. FARAKBRIT P HE R RS DT

RNA {RAFHARAT (K MK B RE &, ZRHE 15 75 A IR 250 B WA RIEAT 3 B P 2307
3. &7
3.1. ANEFEMIS TEE

MNER 33 U B AR Aty 1B R () AR DR o 23 B A P, AR B T /N L B TS SERRIE AN ],
O BEIRTT 21 BRAHTA, JER BB, PTRERE S OB R AR R . 23 74T 16SIDNA %5, 3%
Y8R 3N 12 ANER 14 PRANE, HAR W 2. 14 FRANE R AT H T 1 (Proteobacteria) 4 ¥k, JEEER
I"J(Firmicutes) 8 £, Ji(ZE I J(Actinobacteria) 2 k. JEEER [ J(Firmicutes) & 2EfAM H B2, H 6 ko
I DA-8 Fl1 DA-13 P43l i ¥ B AR R s 23 730 3R 45 0K 1 J8 (Miicrococeus) 1 RAIME 52 5 5 e 1 et
(Pseudoalteromonas) 1 #k. #7405 B & FIALR U (R5EE: iR s —, XSP-44X.9 ) I,
2 FPE] 3. — 5 16SIDNA FEFARLLE /N T 98% U AT A i I AE BT, 14 ARAH B FRAH UL 22035 2] 98%
PL b, HEMDX 14 BRERZ S AR .

i

f
.
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—
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Figure 2. Photos of Bacteria colony
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7E: a, b, cHINEK DA-8, DA-13, 4-17E 40 5 FIIEA, d, e, f4rily 25, 1-3, 1-1 45 )5 100 5 T A .

Figure 3. Microphotographs of bacteria colony
3. MoHEEMBH

Table 2. The identified result of cultivable bacteria

2. ERBOEMIUEFARNSEEE

AR fgt v 455 2 AT A WM FRALLEE
Rank Hit strain name J& 4 Taxonomy Accession Similarity(%)
Bacillus butanolivorans -
1-1 DSM 18926(T) Bacillus LGYA01000001 99.653
Bacillus rhizosphaerae .
1-3 SC-NO12(T) Bacillus_g6 FJ233848 99.51
Erythrobacter citreus
2-1 RE35F/1(T) Erythrobacter AF118020 99.27
Microbacterium oxydans . .
1-2/2-3 DSM 20578(T) Microbacterium Y17227 99.57
2-4 Halobacillus dabanensis Halobacillus AY351395 98.96
D-8(T)
25 Oceanobacillus iheyensis Oceanobacillus BA000028 99.72
HTE831(T) ’
41 Bacillus anthracis Bacillus AE016879 99.65
Ames(T) '
Aneurinibacillus aneurinilyticus S
5-1 ATCC 12856(T) Aneurinibacillus KE952670 98.38
Loktanella salsilacus -
9-1 DSM 16199(T) Loktanella j0i.1058898 99.85
Psychrobacter nivimaris
11-1 88/2-7(T) Psychrobacter AJ313425 99.86
11-4 Planococcus rifietoensis Planococcus CP013659 99.65
M8(T)
Planococcus maritimus
11-6 13DSM 17275(T) Planococcus CP016538 99.24
Micrococcus aloeverae .
DA-8 AE-6(T) Micrococcus KF524364 99.71
Pseudoalteromonas distincta
DA-13 ATCC 700518(T) Pseudoalteromonas JWIG01000030 99.86
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3.2. FREIRIFENHEE S BHILE

AU FAE K O HELR(4) K OBEERE)FETE(9)H &2 B 4EE 1 LR, FIRBEIRh 2 B%EE T 2
PREAAG, ZLCHEZ ()T EEE T 3 HRAIE, ROERQMERALFT»EEENMEMERE, & 4
Ry AR R R OR 2 BRI IR A o

D2-4 F1 DB-6 Bi/™RAE s, 40l o0 B 4331 8 HRAN 5 AR B . SXPASRAE AT, o ST R B 2L B B A
FIBTCE RS . ATRER AN RAETERE M LUK, 7015 21wV T HAdRAE Rl

3.3. FRABIT P AR B S IH

AR RELH AR B - b 56 5 AR 5 R BR A 7], KA 3 R A R B A o 4 87 11 3 45440 0 A
IOEE N
4. +ig

AU FEAE AR BEARAE S P B S E T 2 BRTE, 23 B A AROER B (Micrococcus) AR A8 5 50 fd  Jg
(Pseudoalteromonas). 534k, RNA {RAFEIRAFIIFES, A4S H m @ &7 )45 R e o) AT B e SR IR
BE[RIZH DNA XA CHE ) J 1-[16]: 7] 23R H A R 1 7 B AE Y 73 BB G2 il b, T S0 15
A R 77 N B k. ARBIBA[L718 A Mt 8 2 N5 29 UARIEL %8, 43 B 3RAG R IR AR 3k
BEAE R 133 Bk, b 7% AR AN . 52 BTRGE RAHLL, TEANEE IR T HAFAEZER . H4h, 1ERT
AR R A B E], X T RS R A EE G R EURE L SR RS RN . ASHIE SRR SR 38R
H 55 33 KRN T IS, FEaCRAE SIS0 = o B R LK, 55— 75T v] DL RRAERE 72 4 B (0 F
B R4k ahiidt .

VTSR RE T R AR IR B R B UK 2 R 4 T A EOR, s i@ sl p e, X Fh v 6e
SREUVBON AT ARG B, ARSI N TR 77 77 V5 R 52 115 7% 3 5 o3RRS 7% 5 4 25 BR il 1 9% /> B2 FH
[18]. {HZFF R, FIFH R IR IRIG T B IR D RE bk, T LAE Gt 37 07 R RAF I AE ) AMAE e
% [ B AR AR TR BERFAE A RAE T DASE A 1 A o AL TS AR ES (R AR S5 i b 8 BE [19], 38 7T LRI KA
FH P A A A 2 % U B it

HEEmE
o E K PRI AR A S g i PRI BE i SR AR Y 5% 2 10 B 4 B B (2016HY-ZD0903)
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