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Effect of Temperature on Growth Rate and Protease Activity of Antarctic Microorganisms

Hyun-do Kim and Jong-il Choi*

Department of Biotechnology and Bioengineering, Chonnam National University, Gwangju 500-757, Republic of Korea

This study was conducted to investigate the effect of culture temperature on the growth rate and protease activity of Antarctic
microorganisms. The Antarctic microorganisms PAMC 25641, 25614, 25719 and 25617 were obtained from the Polar and
Alpine Microbial Collection (PAMC) at the Korea Polar Research Institute. These microorganisms were confirmed for the excre-
tion of protease on a plate with skim milk. The identification of microorganisms was carried out using the 16S rDNA sequencing
method. PAMC 25641 showed the highest protease activity among the subjects tested, and PAMC 25617 exhibited the highest
growth rate. The growth rates of the microorganisms were not affected by temperature, except for PAMC 25617. However, pro-
tease activities were increased for all strains in a temperature dependent fashion. These results suggest the possible applica-
tion of Antarctic microorganisms for the efficient production of low temperature proteases.
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of g £x=o] gle aaolth 30000 = aaE 7}
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of ZTeEEA|, AAAY, 2344, 7H571s, 883}, doFE
Al 5ol ol2717kA] theFsttt(5-7, 10]. @A M YEZFE
AAE o] AP H o R o] & E T QlE proteases alkaline,
neutral protease”} o & oju] 28 pHel wat 2R3 A
o|th[4, 8]. A2 &A protease= MAH7IE| AME3I] A
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OJE 2 BHQE HHX]

A g o) A AHEE PAMC 25641, 25614, 25719, 256172
oW EEL FXAF A (Korea Polar Research Institute,
Incheon, South Korea)Z F- & EJuettt o] & n|AEL
PAMC 57 20| protease 85 2t A2 2 &4lo] H
o]9ltt. PAMC 25641, 25614+ Nutrient agar (Becton,
Dickinson and Company, USA), Nutrient broth (Becton)
S AR A, PAMC 25719+ R2A HiR|E o] &3I4t &
3k, PAMC 256172 YM HjX|& AML-3}%c).

nldE S8

Z+Z+ 9] uAEEL universal primer?l 27F (5-AGA
GTT TGA TCM TGG CTC AG-3)1} 1492R (5-CGG TTA
CCT TGT TAC GAC TT-3)E o]&3}9 16S rRNA A}
£ $Es9t13]l. PCR Z#}ELS QIAquick® PCR
Purification Kit (Qiagen, Venlo, Netherlands)& ©]-&3}4
A & (F)uta 2R (Seoul, South Korea)ol 2|23}
16S rDNA g7 4 22 &% ¥ NCBI blastE §3t9] &
ek,

HiQF =74

7470l n|AYEEL A F T v of] F3k 15°Co
A 797 wjekste] ARgstE e, HA v 50 mly
250 ml triangular flasko] ¥ Y3t & n|WEL HE3}
o Z+z} 5, 10, 15, 20°Co A 150 rpm O 2 Wykale] 49 7F
v gFskict.

Z+Z} o] n| A EE 9 AAEL UV/Vis spectrophotometer
(Mecasys Co., Seoul, South Korea)E AF&3}4] 600 nmoj
A SHEE ZAstct AL 200 1 Hstel B2H 2
zte] o) 2] 800 wlo) Yol 5u) 3| 4stel FHES 2%
S5, 92H 242 A AL blanke AMg}ect,

Protease &4 £H

Protease 84 &4 v NS 4°Coll A L4 &2 (14,000
rpm, 10 min)3t & A5HLZ 3|45t 50 mM sodium
phosphate (Daejung Chemical & Metal Co., Sheung,
South Korea) 200 ulo]l wjeF A5 100 ul, 7122l 10 mM
AAPF (Sigma-Aldrich, St. Louis, MO) 10ul, &&F
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690 WE E35ke] 25°Col|A] 1087F BHEAIX1 & 60°Cof| A
2057F 284 3}o] UV/Vis spectrophotometerS ©|-&3}¢]
110 ool 4 FHES 2HSHRT, /1A 758 B}
3 N2 blankE A28

Protease?] unit2 extinction coefficient = 8,8002 2 3}

of kg Aol skl Axstnt.

unit (Wmole/min)/L =

(net OD ;o) x (W&o 23] L)x10°
ex (JFH-§-A1 7k, min) x (§+-3-of AH&-H v, L)

Wlop 2 9 AL 3ak Rl BRo 2 HAIG
A},

OldE S8 2t

Protease YA #+FE52] 16S rDNA FAHA} A H O] F7]A
g g T, NCBI blastE® 3l EAHE A}
PAMC 256412 Janthinobacterium sp. HC1-2 (GenBank:
JF312914.1) 53 97% SAMAE E gt PAMC 256142
Pseudomonas sp. B-AS-24 (GenBank: JF901704.1) 51} 99%
9] §AM EAth E3H PAMC 25719+ Janthinobacterium
sp. RHLS19 (GenBank: JX949460.1)2} PAMC 256172
Rahnella sp. Pvb (GenBank: JQ522978.1)¢} Z}ZF 98% 2]
AV S Bt Ags] old §4 F09 duAdL BEst
Z] Sk TH(Table 1).
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Table 1. Identification of strains obtained from PAMC 25641,
25614, 25719, 25617 by 16s rDNA sequencing.

ﬂ:‘:ﬁir Closest relative Slr?(;srlty
25641 Janthinobacterium sp. HC1-2 97
25614  Pseudomonas sp. B-AS-24 99
25719  Janthinobacterium sp. RHLS19 98
25617  Rahnella sp. Pv5 98




Temperature Effect on Antarctic Microorganisms | 295

B 10
8 —-5T
[=)
C 6 —4—10TC
£ 4 —4—15C
S 2 =20
0
100 150
Time (h)
D 10
T8 —o-5T
[=)
C 6 —4—-10TC
<4 —4—15T
5 2 —&—20C
0
100 150
Time (h)

Fig. 1. Effect of temperature on growth of Antarctic microorganisms. (A) PAMC 25641, (B) PAMC 25614, (C) PAMC 25719, (D)
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Fig. 2. Effect of temperature on protease activity of Antarctic microorganisms. (A) PAMC 25641, (B) PAMC 25614, (C) PAMC 25719,

(D) PAMC 25617.
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Protease 2 &0l

2 AFoAE AL B4 545 Fol @A 4AgHez 7t
& w2 ool o] &=L Sl proteaseo] IR HAS 7}
A AF+E XY

EH Lo A 2] ZF n|YEE 2] protease activity maximum
72 Unito 2 A 25641, 256172 38.523 UIL,
16.477 U/LY & 7FHoH, 25719% 2.727 U/L, 25614=
17.841 U/LY maximum 1S X A chFig. 2).

?Loﬂ 93l SR A iH%"-l% 47 9] protease YAk
e FRA5HAL, 1% w2 43 7MY, a4 84
o] kAl #FE skt o] whet A 4Gl A
M H2 ‘ﬁﬁ"ﬂ o]-§ 53l 3l protease F 7HE & Ol
7} 53 Q= AL B4 proteaseS AFYA 02 ThoFst Hof
N f& }71] ol &% 4= UZ AL E WA

=EAA= FARBEY AL &4 protease A4t
ATE +YstH Tt WA proteaseS AAHst= FA|0]
591 PAMC 25641, 25614, 25719, 25617 16s rDNA
1A% EAE o8 olel EAAR 2 5. 190 5
(5°C, 10°C, 15°C, 20°C)ol A& AAE 9 protease activity,
specific activityS ¢354t ZF &0 2l AAE
2 A= v)5e FeFS PO} 256172 20°CoA &2
3t AAE 2715 2T 4 AT E3, specific activity
= 256419] 5, 15, 20°Co A 7} =2 specific activity S
7k AL 3o

RT A= —11_.6_]'93\]:]-
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