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Flow diagram of purification steps of unialgal culture

 We have studied the mechanisms of cold adaptation in various psychrophilic polar

microalgae. Furthermore, we have screened the physiological characteristics under various

temperature gradients for them and analyzed the molecular biological characteristics of these

purified genes.

 We are also pending a patent entitled “Microalgae Chlamydomonas strain high-producing lipid

isolated from arctic ocean and uses thereof” from Arctic microalga, ArM0029 as a by-product of

the the project.

Phylogeny of polar diatoms 

based on SSU data 
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Korea Polar Research Institute (KOPRI) Culture Collection for Polar Microorganisms (KCCPM)

is the culture collection for polar algae. Since 1989, we have collected various psychrophilic

polar organisms including microalgae and macroalgae near King Sejong Station, Maxwell Bay,

King George Island in the Antarctic, and more recently near Dasan Station, Ny-Å lesund,

Svalbard in the Arctic. We maintains around 170 strains from Antarctic and Arctic, the

preponderance marine diatoms, and we also keep up some chlorophytes, cyanophytes, small

flagellates, and freshwater organisms as well. From these collections, we have cultivated in

the 2℃ culture room with LED lights consisting of three single wavelength red (660nm), green

(530nm) and blue (460nm). We have assessed the diversity of psychrophilic polar diatoms

cultivated in the KCCPM and attempted to establish phylogenetic relationships among the

diverse micro-algae based on light microscopic and electron microscopic observations as

well as molecular investigations. An important consequence of our results is the

establishment of a database for psychrophilic polar micro-algae based on morphological

observations and molecular investigations in the KCCPM. The first arctic cruise using the

Korea Ice breaker, ARAON was conducted from 14th July to 13th August 2010 at Canada Basin,

Northwind Ridge and Chukchi Sea. During the cruise, we collected various plankton samples

using plankton net (20 µm) for biodiversity and community studies. We will continuously

expand our culture collections through the oncoming expeditions using ARAON and the

collecting trips from various polar regions.
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Nitzschia fonticola (AJ867022), France

Nitzschia closterium (AY485455)
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Nitzschia palea (DQ288289)

Nitzschia sigma (AJ867279)

Nitzschia filiformis (AJ866999), France

Nitzschia communis (AJ867278)
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Nitzschia pusilla (AJ867015), Luxembourg

Nitzschia acicularis (AJ867000), Luxembourg

Nitzschia paleaeformis (AJ866997), France

Bacillaria paxillifer (M87325)

Achnanthes brevipes (AY485476), CB, Canada

Achnanthidium cf. longipes (AY485500)

Nitzschia dissipata (AJ867018), France

Stauroneis constricta (AY485521), Central Pacific
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Amphiprora alata (AY485497), Cumbria, England

Entomoneis alata (AJ535160)

Amphora coffeaeformis (AY485498)

Navicula atomus (AJ867024), Luxembourg

Navicula subminuscula (AJ867026), Luxembourg

Navicula saprophila (AJ867025)

Navicula pelliculosa (AY485454), Mass., USA

Pauliella taeniata (AY485528), Baffin Bay, Arctic

Navicula ulvacea (AY485462)

Gyrosigma limosum (AY485516)

Pleurosigma intermedium (AY485489)

Haslea ostrearia (AY485523)

Navicula sclesviscensis (AY485483)

Navicula cryptocephala (AJ297724), Hungary

Navicula sp. (AY485460)

Navicula gelida (ArM0047), Arctic

Navicula gelida (ArM0048), Arctic

Navicula lanceolata (AY485484)

Navicula sp. (AY485513)

Navicula phyllepta (AY485456)

Navicula diserta (AJ535159), Germany
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Fragilaria striatula (AY485474), AK, USA

Fragilaria striatula (AnM0006), Antarctic

Fragilaria sp. 2 (AnM0036), Antarctic

Fragilaria islandica (AJ535190)

Fragilaria striatula (AnM0005), Antarctic
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Fragilaria sp. 1 (ArM0001), Arctic
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Fragilaria sp. (AJ535141)

Synedropsis hyperborea (AY485464), Baffin Bay, Arctic

Tabularia tabulata (AY485475), Ak., USA

Synedra ulna (AJ866993), Luxembourg

Thalassionema nitzschioides (X77702)

Grammatophora oceanica (AY485466), Vict. Australia

Bolidomonas pacifica (AF123596)           Bolidophyceae 

Proboscia alata (AJ535181), Antarctic
Aulacoseira ambigua (AY569583) 

Melosira varians (AJ243065)

Podosira stelligera (AY485507), New Zealand
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Actinocyclus actinochilus (AY485506), Antarctic 

Coscinodiscus radiatus (X77705)

Stellarima microtrias (AY485477), McMurdo Sound, Antarctic

Stellarima microtrias (AnM003), Antarctic

Corethron criophilum (AJ535179) 

Guinardia delicatula (AJ535192)

Rhizosolenia setigera (AY485461), Mass., USA 

Chaetoceros rostratus (X85391)

Chaetoceros didymus (X85392)

Chaetoceros socialis (AY485446)

Chaetoceros gracilis (AY625895)

Chaetoceros muellerii (AY485453), Hawaii, USA

Chaetoceros curvisetus (AY229895)

Chaetoceros debilis (AY229896)

Chaetoceros sp. (ArM0004), Arctic

Chaetoceros sp. (ArM0005), Arctic

Chaetoceros sp. (X85390)

Chaetoceros neogracile (AnM0002), Antarctic

Chaetoceros calcitrans f. pumilus (AY485449)

Eucampia antarctica (AY485503), Antarctic

Odontella aurita (AY485522)

Pleurosira laevis (AF525670)

Lithodesmium undulatum (Y10569)
Ditylum brightwellii (X85386)

Porosira pseudodelicatula (AY485469), McMurdo Sound, Antarctic

Lauderia borealis (X85399)

Porosira pseudodenticulata (X85398)

P. pseudodenticulata (DQ436461), Antarctic 

P. pseudodenticulata (AnM0010), Antarctic

Thalassiosira nordenskioeldii (DQ093365), Tromso, Norway

Skeletonema costatum (AY684946), BC, Canada

Detonula confervacea (AF525672)

Thalassiosira weissflogii (AY485445), NY, USA
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Minutocellus polymorphus (AY485478), Bermuda

Cymatosira belgica (X85387), Devon, England

Papiliocellulus elegans (X85388)
Leptocylindrus danicus (AY485501)

Extubocellulus spinifer (AY485504), Mass., USA 

57/ -

-100/100

100 100/89

68

100/100

100

C
e

n
tr

ic
s

C
e
n

tr
ic

s
 I

Centrics II

C
e
n

tr
ic

s
 I
II

C
e

n
tr

ic
s

 I
V

ArM0062

ArM0044

ArM0053

ArM0050

AnM0060

ArM0060

ArM0070

ArM0074

ArM0081

Establishment of a database for psychrophilic polar micro-algae

100/99

99

 Single axenic cultures

 LED: Red (660nm) Green (530nm) Blue (460nm)

 Temperature:2℃ culture room

 Field Sample: pelegic ocean

sea-ice

ice pond and snow

 net: 20 µm

 Size separation (sieve)

 Preparation and sterilization of various culture media

 Micropipette isolation

 +/- Antibiotics

 Agar steaks

 +/- Antibiotics

 Liquid dilution

 +/- Antibiotics

 No. of strains from the Antarctic marine: 82

 No. of strains from the Arctic marine: 69

 No. of strains from the Antarctic freshwater: 39

 No. of strains from the Arctic freshwater: 34

The KCCPM maintains over 200 strains from the Antarctic and the Arctic. The preponderance

is marine phytoplankton but we also have freshwater and cyanophyceae.

Conclusion

(Choi et al.2008)

KCCPM

AnM0096ArM0069

AnM0082
ArM0034

Tree constructed with Bayesian inference for the SSU alignment (GTR+ Г+I model). 


