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Investigation of the Susceptibility of Arctic Arthrobacter sp.
PAMC 25486 to Mutagens
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Abstract - This study was conducted to investigate the sensitivity of Arthrobacter sp. PAMC 25486
to various mutagens. y-ray, UV-ray, Ethyl methane sulfonate (EMS) and hydrogen peroxide (H,0O)
were used as mutagen, and the survival rate of Arthrobacter sp. was measured at various doses of
y-ray and UV-ray, and concentrations of EMS and H,0;. Decimal reduction dose (D19 value) of
Arthrobacter sp. was determined 370 Gy for a gamma irradiation treatment, 0.019 J for a UV ray,
2.5mM for EMS, and 230 mM for H,O,. This result will be applied for the development of supe-
rior mutant strain of Arctic bacteria producing valuable compounds.
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o} (Chance et al. 1979; Cerutti 1985; Sies 1985, 1986; Ames

1987; Halliwell ef al. 1989). 3}A| 9t @17t & o =&
< carotenoidsE A A Fslr] &) AFARHE
3ted F7t 7hsdteh 1BlEte] Als, ookE, AR
ZAFE 2 AF Tl o8V F Aoz«
ARA SHel A 1 27t FUhska Sl

Z 2 Arabidopsis (Ruiz-Sola et al. 2012), Phaffia rhodo-
zyma (Chumpolkulwong ef al. 1997)¢} Zro] A& 4l o7
u B o]E3le] carotenoids®] AgHAo] o] FoiA
9) o} (Pfander et al. 1997; Ernst 2002; Lu et al. 2008). ¥
ol o)L= Arthrobacter sp. PAMC 25486 S A]¢||
A AR wAER 2 2xoA Aol rheEhd,
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carotenoids= AJAFstot a1 4w # 9]t} (Britton 1995a, b;
Fong et al. 2001; Kim et al. 2010). 13}, A3+ & £33+
B A A H oz o] 4ET]o ¥ g
7}A 22 9l oF (Lee 2001).

mEbA, 2 =2 A2ellA sk carotenoidsE
A AVeL= FA] B AE-Q Arthrobacter sp. PAMC 254862]
carotenoids Ay AbeFo] S E 5 JNEe 7S B
Qa cpekst Edwe] FEEA g S 2AL
ated, B o7} 7P A e AEEQ 1~10%%
A5 d 1S TS (Sweet er al. 1976). AW o
52 2 A y-ray, Ultra Violet-ray, Ethyl methanesul-
fonate (EMS), Hydrogen Peroxide (H,02)S o]-8-3}o] Al
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Alglol] ARE¥l =X u|AE Arthrobacter sp. PAMC
254862 F= sloF vleo]l e FE (biofilm)ell x| H2]= <]
2. 9% 3974 (KOPRDGA ¥ dskeh. 25+
20°C, pH 7.2¢] Yeast extract (Becton, Dickinson and Com-

(

pany, USA) 0.5 g "1, protease peptone NO.3 (Becton, Dick-
inson and Company) 0.5 g I"!, casamino acids (Becton, Dick-
inson and Company) 0.5 g 17!, CsH ;206 (Junsei Chemical
Co., Ltd., Tokyo, Japan) 0.5 g I"!, soluble starch (Becton,
Dickinson and Company) 0.5 g 17!, C3H3NaO; (Sigma-Al-
drich Co., St. Louis, MO, USA) 0.3 g 1°!, HK,04P (Sigma-
Aldrich, Co.) 0.3 g I"!, MgSO4 - 7H,0 (Daejung Chemical
&Metal Co., Ltd, Seoul, South Korea) 0.05 g 1-!, agar (Bec-
ton, Dickinson and Company) 15 g 17! 241 2] ] x] (R2A)
ol A Ad wi kst £ vl eF (S0 ml)2 pH 7.2¢1 R2A
WA 2 3u4= Fled 250 ml AbZ ZekAIeA 20°C,
150 rpm.o.2 2le} ufj oF&}od e}

N

AE T

FoFutre u| A E-2 universal primergl 1492R (5'-CGG
TTA CCT TGT TAC GAC TT-3)3} 27F (5-AGA GTT
TGA TCM TGG CTC AG-3') & o]&3}o] 16S rRNA -§
AAE =319t} PCR 2 3E-2 QIAquick® PCR Puri-
fication Kit (Qiagen, Venlo, Nethrelands)Z- ©]-&3}o] A
3t & @ul==2Al (Seoul, South Korea)el] 2] =] sle] 16S
1DNA 47]M9& et ¥ NCBI blastE E3}e] FA
sheleh.

AAg &2 0 7= UV/vis spectrophotometer (Mecasys
Co. Optizen POP. Seoul, South Korea)Z A}-£-3}o§ 600 nm
oM FF=E ARG & wiFdE 1ml 3l
% R2A medium 2mlol] o] 3u] 3|A3le] FHJe=

=28l 32, 7% R2A mediumS- blank 2 AR4-3}1%3 )

}ll

4.34% oFE

Ethyl methanesulfonate:= Sigma-Aldrich Co. (St. Louis,
MO, USA)E o]-£3}9 32, Hydrogen Peroxide (H,0,)=
Duksan Pure Chemicals Co., Ltd. (Kyungkido, South Korea)
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y-ray2} UV (Ultra violet), EMS (Ethyl methanesulfonate),
Hydrogen Peroxide (H.02)S A3}, 72 A4
o33 2ok BE A #FE R2ARA] ¢
o FA47F 1x10°ml-te] & wj7hA] 7]-&, ok
7ol ODg=108l 2 AHgateleh BE gL
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1) y-ray

wjekst #F2 1 ml¥ #3le] 1.5ml Micro centrifuge
tubeel] 2 A= yrayE ARSI yrayE 54
A7 AP A 4ol v1A]E Co-605 o] &3}
o] Z+z} 200, 400, 600, 1,000 Gy ZAFshsdT}. wpAA
FAFe] A#-E 1,000Gy h! ¢ 0w, 4°Col| A ZAL=| gl e
24} A% 33 Al 1x10°9742] 34319l 1, 100
wlS R2A agaruff#]el] =w=bsle] 20°Cell~] 497b w<f3}
Ak Tl el AshA] o2 dx+3 AFE 2] colony
S8 skl AEEe Falsol

2) UV
e F5 A sHsA e 9 FF o 100

ulZ R2A agarvf Aol ==3s}3, UV-B (321 nm) *2=
9ok UVE VILBER LOURMATAR2] BIO- LINK® (fi.:
0.120J cm™2)Z o]&-3}ed Z=+ 0.03, 0.1, 1.0, 10.0, 20.0J
) 2A554e) 3} 5 %ol ©)3 DNA %78 24357
3180, UV 24} A haste] 20°Col A 4270 vl okatbad
. 2dWe] AejalA ke Wz AP colony
Sg ulmelel AEES FUT.

3) EMS

EMS A2l 7|2 whd S 7fakste] AlAsk+ (Cid
et al. 1994). Ethyl methanesulfonate (EMS)+ Sigma-Al-
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drich Co. (St. Louis, MO, USA)Z o] &3}t WA, At
3 WeF #EE ERAE AHST AL Rk
2] ¢kz} %43t 0.1 M Sodium Phosphate buffer (pH7.0) %
2 APt olF wike 1 mlgE FHdte] EMS
#% zws} 77t 1,2,3,4,5,6,7,8,9mMo] 5= 3
SJs}odeh EMS #eliz 30°Cal A el F5b g e
= 607 AAFNUS. 1 F Bl £ W)
28] 0.5mle] sodium thiosulfate (5% wt/vol)S do] 10
27 AR 9 welsle] AE AlA F A2
Zhash ROAMA 2 ARSI o] TF S 1x
106742 343kl 1, o] 712 100 ulE R2A agarvl] =] o]
wkstel 20°CoA] 407) W Faksc) Bl BAE
AHelshA] oL vz AP colonydE H] 13}

AEES skl

4) Hydrogen Peroxide

Hydrogen peroxide®] 3l wjst 8] HA] 7]E9]
e W A|A Ade 2335+ ch (Han 1997). Hydro-
gen peroxidet= Duksan Pure Chemicals Co., Ltd. (Kyung-
kido, South Korea)2 ]85} 3, R2Ar] Aol 3] A5}
A =2 FH|Feh wfekdk 5wk 900 ulel hy-
drogen peroxide 100 IS Yo & R3|=E ImlE 2F
X HEs=r) 47 50, 100, 150, 200, 250, 300, 350, 400,
450, 500 mMo] === 3}9it}. Hydrogen peroxide ]2
£ 30°CelA] Mol E ke el 30%3 A=
3 F ER59 R2AMAZ AAsha RAMA 2 3
Z Iml 3398 g3e) o] Ael7l dmd F5E
Qg o] FF WAL 13100744 S 4 shed . 100
W& R2A agars e =sted 20°Col A 4917h w)eFs)

gk B o] A2|sHR] 92 Hx2 A2 colony
5 vwsle] AEEE Felssich
2

LudE §3

Protease A AF 7F5-2] 16S tDNA 42} A H ] 937]
A 9E& &2l &, NCBIblasts F3le] FAHE 23}
Arthrobacter sp. PAMC 254862 Arthrobacter sp. TSBY-
2753 95% FAH3 & B

2 yrayl @ 254 37}

yrayx FA Q] A|7)ell w2 Arthrobacter®) 7}4A3S
AP yray s FARE @5 i oFd& R2A agarvl

Aol =gsta 49 F wjx]o]l -2 colony®] 45 o}

Y-ray dosage (Gy)
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Fig. 1. Survival rate of Arthrobacter sp. PAMC 25486 at various
doses of y-ray.
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Fig. 2. Survival rate of Arthrobacter sp. PAMC 25486 at various
doses of UV-ray.

e = 3HA ¢k control 1E3 wlwdled I AEES
T3te] &= veh $iok ODgo=1.2¢1 TFuf ol
yrayE ZAFEE A3} 200 Gyoll Al 26.75%, 400 Gyl A]
7.99%, 600 Gyell Al 2.15%°] Q&8-S EQlsigict %
1,000 Gy& 0.18%2] Q&&= 7] APdS &8sl
o} (Fig. 1). o] & 400 Gyel|A Edol7} 71 2 e
AT oF 10%2] YEEo] A=

3.Vl HE 44 B

UVE Ao AM7)o ulg} Arthrobacter® 73454
ZAFsA . R2A agarvf] R o] =235l 32 UV-rays FA}
WA S 497 wieksiodct. WA A7 colony?] $F
ol X2l = 31| ¢ control 1§} w]wale] 1 AE
& T3] W Eg2 JeP g ODen=1.021 5 vl
Ao UVE ZAFEE A3}, 0.0313F 0.1 Jo| A w5 A2
colony== #eld 4= ¢l9lal, o] F 1.0, 10.0, 20.0 Jol| A
o7 AbEE S gkl (Fig. 2).
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Fig. 3. Survival rate of Arthrobacter sp. PAMC 25486 at various
concentration of EMS.

4. EMS9)] W3 754 53}

EMSel 93t Arthrobacter?] 73442 thefil w4
=938 A 7F Z9F uk-S-A]FA R2A agarvl R o] =23} 4
g F iAol 2 colony®] F ofF A= S}A| ok
2 control 13} B|wdle] I AEES F3le] WjEE=R
el Sloh EMS A2)s=rt S7hel weh AEE2
o4 e FAHE Helr 248l ODe=1.09] A4
47719 M zell F=H2 EMSE X7 2t A4 ]
mMe = 97.3%,2mM<Y 9 92.1%,3mMY o] 81.5%,
4mMY 9 56.7%,5mMY 9 9.3%, 6mML o 0.5%,7
mM¥ @ 0.3%, 8mM<Y ® 02%2] &S BP9
mM<d o FF7} Abdske A& gelsksint (Fig. 3). ©f
Z 5mMe] =52 1A]7F 2o vy e u Edo]r}
71 A dojubs AEEQ 10%9] AEES el
o}

5. Hydrogen Peroxidesl] ©j3t 74 7}

Hydrogen peroxide:= AFs}H ~E 2ol 28] 2499
o]7} frtE: EAe|v. EMS<e} uhxbr}A] 2, Hydrogen
peroxideel| &t Arthrobacter®] 7}4=A-2 ©}ekst Hydro-
gen peroxide®] o FU3 A7t 5t ¥H-SAAH R2A
agard Aol =43t 44 F wjX]o]] Y2 colony?] =&
o}l A= d1A] 9k control ZTEF} W] wale] 1 A&
& Foto] WiB-g= ey gloh Hydrogen peroxide]
=57} =713t ulgl LS oA Y= NS
B9tk ODgo=1.021 A $AA7]2] A=l 308 Zgt
30°Col| A vreAZl A3 >=7F 50mMY o] 93.73%,
100mMe @ 76.17%, 150 mM < @ 65.86%, 200 mM Y
o] 31.34%, 250 mM < =} 22.57%, 300 mM Y ] 6.58%,
350 MY = 4.07%, 450 mMd w 1.88%, 500 mM Y

Fig. 4. Survival rate of Arthrobacter sp. PAMC 25486 at various
concentration of H,O,.

Ao}t (Fig. 4). o] 3 300 mMo|
sqluiels 74 A Qelu
2oe B

zd %
& AgelM CarotenoidE AAkRIeaL =43l 54w
M EQl Arthrobacter sp.2] Y] 7}X] EHwo] HLE2
(y-ray, UV, EMS, Hydrogen peroxide)el| |3t #Z4AS

ololH gk} yray® EHWolE $=3 79 400 Gydll
Al ¢k 10% A =2 AEE&S B9, EMSE] 7% 5mM,
Hydrogen peroxide:= 300 mMol|A] ¢F 10%2] AEEE
R} vk Arthrobacter spt 2 x|l H]|she]
UVel wj$ "7t 718 $H9lstelt). Bacteriaol A
Edde] Fig 3]l 7]'75} g AEEL 10%E
T B3 o))t} (Sweet et al. 1976). B AF-=Z Arthro-
bacter sp.2] AW e] o] A 7 Sdule]
e A% gael FaRel weh Eodme] Aelel
% f& TF A5l o847 Aoz B 55
B Aol o] 8% #FE AMaA oAt ARl caro-
tenoidE A= Zloz deix gle], oz ATFE
E3}o] carotenoids®] AJAte] Foi®El FFE Jtsl=
9 wgel 9 Aoz Y
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