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Fig.1 ~ Phylogenetic relationships among 16S rDNA sequences for psychrophilic bacteria isolated from Arctic sea-ice and other cultured organism.

Evolutionary distances were calculated by the method with Kimura two-parameter calculation model. The 50% majority-rule trees were constructed by the

neighbor-joining method. Planctomices maris  X62910 was used as outgroup organism. Value of 1000 bootstrap resamplings that supported the branching

orders in each analysis is shown above or near the relevant nodes. Scale bars correspond to a 10% difference in nucleotide sequence. The numbers in

parentheses are accession numbers of sequences.
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Phylogenetic diversity and cold-adaptive hydrolytic enzymes of culturable psychrophilic
bacteria associated with sea ice from high latitude ocean Arctic

YU Yong™ LI Hui-rong CHEN Bo ZENG Yin-xin HE Jian-feng

State Oceanic Administration Key Laboratory for Polar Science Polar Research Institute of China  Shanghai 200136  China

Abstract The phylogenetic diversity of culturable psychrophilic bacteria associated with sea ice from high latitude sea 77°30'N ~ 81°
12’N  Canadian Basin and Greenland sea Arctic was investigated. A total of 37 psychrophilic strains were isolated using three
different methods of | spread plate method 100pL of each dilution ice-melt sample was spreaded onto the surface of Marine 2216
agar DIFCO laboratories Detroit Ml and incubated for 2 to 6 weeks at 4°C i bath culture and spread plate method 1mL of
sample was added to 9mL of NSW unamended natural seawater 0.2¢m prefiltered and autoclaved and incubated for 1 months at
- 1°C then spread plate method was used to isolate bacterial strains from the pre-cultured samples i cold shock bath culture
and spread plate method samples were exposed to —20°C for 24h then bacterial strains isolated by bath culture and spread plate
method under aerobic conditions. Nearly half of psychrophilic strains are isolated by using method i . 16S rDNA nearly full-length
sequence analysis reveal that psychrophilic strains fall in two phylogenetic divisions = y-proteobacteria in the genera Colwellia
Marinobacter ~Shewanella  Thalassomonas  Glaciecola Marinomonas and Pseudoalteromonas  and Cytophaga-Flexibacter-
Bacteroides in the genera Flavobacterium and Psychroflexus . Nine of bacterial isolates BSi20007 BSi20497 BSi20517 BSi20537
BSi20170 BSi20001 BSi20002 BSi20675 and BSi20101 quite likely represent novel species 16S rDNA sequence similarity below
97% . One of strains BSi20002 from Canadian Basin shows 100% sequence similarity to the Antarctic Weddell sea ice isolate
Marinobacter sp. ANT8277 suggesting bacteria may have a bipolar distribution at the species level. AF283859 sequences were
submitted to the BLAST search program of the National Center for Biotechnology Information website NCBI http //www. nchi.
nim.nih. gov . Twenty sequences showing 100% similarity each other are retrieved from the database eleven from Antarctic
seawater bacteria three from Antarctic sea-ice bacteria one from Spitzbergen sea-ice bacteria two from Chukchi Sea sea-ice
bacteria two from Canadian Basin sea-ice bacteria in this study and one from uncultured bacterium clone PDA-OTUI1 associated
with the coral Pocillopora damicornis from the Great Barrier Reef. These may indicate that the physiological and geographic barriers
appear to be permeable and some bacterial species can survive in different environment. The majority of the bacterial strains are able
to secrete diversity cold-adaptive hydrolytic enzymes into the medium at 4°C. The isolates that are able to degrade Tween-80 glutin
and starch account for respectively 62.6% 51.4% and 40.5% .

Keywords Arctic Sea ice Psychrophilic Phylogenetic diversity Cold-adaptive hydrolytic enzymes

Foundation item Major Project of Chinese National Programs for Fundamental Research and Development 2004CB719601  National Natural
Science Foundation of China 30500001 40376001  Marine Science Fund for Young Scientists SOA 2005112  S&T Basic Work Program
2003DEB5J057

* Corresponding author. Tel 86-21-58711026 Fax 86-21-58711663 E-mail yurenyy77 @ vip.sina.com

Other author CAI Ming-hong

Received 22 August 2005/Accepted 12 October 2005/Revised 22 December 2005
© FERPEMEDHRAAATIRSHIER http://journals. im. ac. cn





