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Research status and challenges of polar microbial resources
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China Center for Type Culture Collection, College of Life Sciences, Wuhan University, Wuhan 430072,
Hubei, China

Abstract: There are diverse geological landforms such as tundras, frozen soils, oceans, glaciers,
lakes, and mountains in the Antarctic and Arctic regions. The low temperatures, dryness, strong
radiation, and barren environments shape unique and diverse microbial communities, which are a
treasure trove of microbial resources. This article introduces the functions and applications of
low-temperature enzymes, polysaccharides, and metabolites (antimicrobial substances, surfactants,
pigments, volatile organic compounds, etc.) of polar microorganisms, the diversity and collection of
polar microbial resources and type strains, and the current status of polar microbial patent
applications and related research institutions. Furthermore, this paper briefs the challenges of
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culturability, metagenomic analysis, and digital sequence data in polar microbial prospecting.
Keywords: Antarctica; Arctic; microorganism; bioprospecting
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Figure 1 Preservation amount of type strains from Arctic and Antarctic.

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



5510

(PEXYE ST

Microbiol. China

AR A X PR BT P B0 e 2 A [ O P, 3
91 P, =S ORHTE DR [ A Sl 2k ) AN AT L 1 55
PR (DSMZ) o PR A B AR 2 R OB i) £
iR E R E, It 100 Bk, Q2
Fofr DR B R i 2 Y R 5K, 32 DR o ]
T T& A 48 58 P 0> (Korean Collection for Type
Cultures, KCTC)F1 & [F 4& b 15 77 9 £ 5k o0
(Korean Agricultural Culture Collection, KACC)
P PRIBALAL) o 3 1 DA 15 R U A 5 o £
W 59 tk, 3R EORGETE b [ SRR SR R
#8¢ HFC>(China Center for Type Culture Collection,
CCTCC), e H Aif F [ B i i A 4 O it
Z BN, 247 000 £k

3 RHARED LR FFE L

ST MR S . 2 WA )
F% 5 K L RE AN A5, Herh — LA R PR AY
FUBHRG R B-~F UM RERTT T A, I LA

At 21 = $i 41 > F] (Bekkevoort) K i A= 7 5 58 [ 4 9%
A ARA BR/ A (New England Biolabs, Inc.)
XoF D T A W ¥4 A TR R 0 S — v 3 W Y IR
11 -DNA BEIEAL B A — Do iR B A TR Ak
AR T FAEYFHOR; BARFAY A H
(TaKaRa-Clontech) !, N EE i G2 41 Shewanella
sp. Ac10 H 435 H —Fh v 7 PR T

M4 Oldham 12013 4F (%, 47 439 Fb
R FEN T & H . ASCHE LT SOOPAT Wil
(http://www.soopat.com/) X 19882022 4 [a] 7£ H
] A 5 I Y B AU AR A G L R A T4
R, WRAPEFLH 37300, HFLH 108330,
TEH R F o L 789 T & 4 XY (73%), 1
o [ HE IR L A AR O B A 18 I,
L7%HEAESS N (E 2), BT ARL Rl & 2 AL
Fa 725 [ 9 A= 14 RS Wl Diversa Corporation
(P01 700 2 P g P 00 R 5 30 o O R )
At AT T 0 2 55 [ 5 28 ve AR W R A RS

Denmark China Sweden

1.7%

New Zealand
1.7%

Canada
1.8%

Germany

3.1%

Australia

3.4%

B2 RS M& EEFEF RIS GIE

Netherlands
1.3%

United States
72.9%

Figure 2 Proportion of world patent applications for polar microorganisms.
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Figure 3 In situ cryo-iPlate cultivation.
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