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& NEAQA ALF v|AEZ(1-3), 3ol A EeE HAYEL
Vibrio, Photobacterium, Alteromonas &°) ¥ =W, S99 &
koA Be®H Tole Vibrio cholerae(4)$} Xenorhabdus
luminescens(5)7F Jtt. o1& WHUAYE Fol= SFAEH
AREE st AT Athe). PIBENA e AATFuhs-S
luciferaseol] 2|5t 3l “del2] flavin mononucleotide(FMNH,)
9} dodecanal®t 28 71 Al&9] aliphatic aldehyde7} 4FAoll <
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9). HZole 54 Arh Q53T BopollA] A LA 25 o]
8 A7 EEEAl A= e (10), AFEoAME 4
Fo Ax ARAAES BN E831a dvh(1,12). webA
B Ao AALFuYE ZF] shR] P phosphoreums:
o] 8¢ BH2H S biosensord] TfTo] LAk A], dF<]
ol FEFE vAs T wdlA B AR HEH =

Ag Bysins seich
e 2
25 o eelx]
FrE AALBALE dENE AFBED Photo-

bacterium phosphoreum (KCTC 2852)2 Al-&3}%t}.

P phosphoreun-s W %4317] 3 vl A2+ Nutrient Broth
(NB) 8A9} modified LB(mLB) BjA1E AHE3FATH NB #iA
ZAL liter & 12.5 g Nutrient broth No.2, 5g Yeast nitrogen
base without amino acids, 3 m{ ZEJAIE, 25 ¢ NaCl, pH 7.0°]
o, mLB A= LB #iAd Z&]AE 03%, NaClS 2.5%%
BA H7Vele] liter B 20g LB base, 3ml ZE|AE, 15¢g
NaCl, pH 7.0°]t}. 3714 482 mLB ¥ A& AHS-8H3ATt.

THE ¥ X Lo 53

T el 25 ®3t BEA(DU 650, Beckman, U.S.A)E
o]-83t 600 nmoll X FFEE SH3HATh viA] vl Aol A
A Y FAE sme WAl —70°Cel B F<) P pho-
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sphoreumrs 73E3ta 3R wjokate] A 7] Aol
= ikl 500 wWiZ 500 mie] iAol HEstd 48417+ Ft
20°Col A REr w180 rpm)alH, 2 AJZF ZHAo® FTRLEE
Zskqa, A R e v 8 Algieleh wjedel 1
€ luminometer tube(Rohren-Tubes No. 55.476, 5mi, Sarstedt
Co., Ger)°l 3}l Luminometer(LUMAT LB 9507, EG & G
Berthold, Ger.)& AME-3}] A 338 SHsIA A &
Beke] @9l RLU(Relative Light Units)E, 1029 1.0 mi<]
A B BYERE Pl FL mVE »}E}»ﬂ Aoleh. BE AR
= AL s, 24 A7 012 gk

oFe| WE ¥ SHU=NE

ALAE g A vl HE, 20°Col|A] vjeksted ©
Y colonys P& thS, mLB HAHA] 50 miol] HE3t 20°C
oA 180 pme E T wi sl A tirr] el e
HJFH -8 screw cap tube(2.0 mi)oll 700l AS ¥ FEAHE
300w ¥l & EFF 2, -20°C, -70°C ¥ HA|Fo|
12572 RAsidey. 5412w v 300 WS 2.0 ml screw
cap tubedl] B2 &, -70°CAlAM 1A B 4% U=, 54
ZAZ7)(FDU-540, EYELA, Japan)Z AF-dled 4x)7F FoF T4
Az 9ok B2 7AF F, 10870 2avkas 38 g
o 357F At 53, T4 A% A & FAAZA
adonitol(HEFE5E 5%y A3

WS W STAZNME DTl MF W AN LT H|R
Z exdE WE BE3 AEE 50ml mLB HiXO) 50w
R HZahed 484)7F B 180 rpm, 20°CoA ik}, A B
o A BFEFS SAs] vuslHh Aol 377 AR
g 5ZAF AEE mlB BRI miE Hr8te SR8 =<
o, 30% SEHES S —70°C BE AFE EHZ?LSEL'
3t e A FAFS JFoE FY3 AAFS sty
50 mi®] mLB iAol g3t wjoksie] AR YA g
< vl B33t

Zn o g

P. phosphoreum2| Hlig} HiX[2 madif ed LB(mLB)2| 7l
dutdoz Photobactermm sp 3N, dFH v S
9 Wl ERlistH, 5 g o7 L 7|3l TS
T g} oldd /‘1”?4-4 5173 fzo) oL AZS sty
Na*g& S738k=H], A4 Na'®] F¥EE 160~280 mMo|H,
258 g 59 Mg"(0mM)F} Cat(10mMyS B8 Z Elu}
(13). o] ol 7|x&t] A LF v|WEQ] Photobacterium
sp.& Wjdsle 7| BulAZ Basal medium(BM)S AMR-EH, 1
2L liter & 6.1 glor 12.1 g) Tris-HCl, 1.0g NH,CI, 0.075¢
K,HPO, ' 3H,0, 0.028 g FeSO,-7H,0 and 1/2 strength Artificial
sea water base(ASW)©]T}. Artificial sea water base™= literd
23.4g NaCl, 246g MgSO,-7TH,0, 15g KCl, 29g CaCl,-
2H,08 ZAHo] 9lom, pH 758 o] AL&3Th(4).
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Photobacterium sp.i= yeast extract broth®} 72 E3hul X0 A
zZ+ s, 2 defolth. Artificial seawater base2} 0.2%
D-glucose® X 38l= yeast extract ZA ¥ X1} Basal medium
AMe 9] colonyE A= 5L 7HA3 Joh(1s). &
3 AAEFELE Hole FEL wWiUslr) sked Lumine-
scence medium(LM)S AFE-3l=d], BMol| 0.3%(v/v) S&A
E3} 0.5% yeast extract, 0.5% EHE, 0.1% CaCO,Z H7}
Foh(16).

B Aol A= Luria broth(LB) ¥iR|ll P phosphoreum®] Lt
ZQ1 wigF ¥iAIQ] NB HiA| 2} 5%3}7” adeg YMES
03% B2 37kt sfumAdEQ] P phosphoreum 9] Ao
Zag Navg 29 250 15% B4, H7lsigdcth. oz
mLBHi RO A o] A 9 AR gE-S NB HH*]% Hlw &
Mg A, A FEr] 2 dglolM Fd3 A FE R
RoH, Aty A FAZIZ dolz wl, mLB #iA
AN o & AX ARE B T2, old wet AA HE
o] H31A= mLB B A|A NB HiR|oA BT} 25% F2 ghs
e ATHFig. 1), AR g A% dierlelx w2 B3
o met F7kstr] AlFtetd A7 FAZE FojZ ool Hux
of @3laL, 1 o|Folle 43 TAstuTt. ol da, p
phosphoreums $13F HiAE mLB HjA|7} 282 & = Vs
Ae Bo] FAth T3 NB viA| ko] AZ G| Bl A,
mLB ¥j2|7} NB ¥ 2] A zw7}te] 46.5%0) sidst Hl-8-Hzt
AHE 7HAE 7 JUTH(Table 1).
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Fig. 1. Cell Populations and bioluminescent activities on a Nutrient
Broth medium and a modified LB medium.
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Table 1. Comparison between Nutrient Broth medium and Modified LB medium.

78 EY WhE AAEY A=
@7t %
Nutrient broth No. 2 125¢/1 21,400/100 g 2,675
Yeast Nitrogen Base w/o a.a 50g/1 74,500/100 g 3,725
Nutrient Broth medium Glycerol 3.0mll 58,900/100 ml 1,767
NaCl 25.0¢g/1 30,100/500 g 1,505
9,672 100
Luria Broth Base 2001 91,400/Kg 1,828
) Glycerol 3.0milL 58,900/100 mi 1,767
Modified LB medium
NaCl 1501 30,100/500 g 903
4,498 46.5

“Refer to 1999 Sigma and Fluka Catalogs
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Fig. 2. Cell populations and Bioluminescence activities of 30% Glyc-
erol stocks stored at —20°C, —70°C and LN,

2 S 2.5%(wiv) NaCl &9 100 miol] A3 the7iel p
phosphoreum B] %NS 10%(viv)E 25t 3047 -20°C,
=70°C, 4°C, 20°Col| A&t 3dvict Ad4+E 543 23,
-20°C, —70°Cell ¥ ARG AFxe] AL, F4 JIEt
A gL FAEI oY, 20°C E 4°ce] AR AEIT A8
o Ztz+ A% 3Y, 69 F HiY FREE HIUT o=
Photobacterium &9 E£3H= BE SEL 20°ColA AL
g 4 JoH, p phosphoreum 2p angustumﬂ B straine
LCANM= AL 7Fse 54 diZolth(s). mEhA e A
To| F7] AFelAe A A4S AAEH, A2 AdE
a3} 8 $ e -20°C Aol A AFRN o AlmdEnt

7| MEE 2Igt SHH=o| X2 WY

ANARAE 3 HA A 21L FH3) 3] & 5ZA
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A 357 B T uxlof =o vy o AT A
B5-& viwgh A3, adonitold H7F F& AF FU)olA
A2 4712 dolzkes] 1047 29 d] ¥ksle, adonitold
A7IAFA e FL 26A7te R AR FET] Aol T ]
oA Eolu} 3EEHEH B Algte] A9HE S &+ 3
AthFig. 3). FEAX ARl AFAAE A dgEe A o
F71olM AR FA7IZ2 g o) FHuzd gl e B
o], AAPEZE A byl BAIQIe] A AR T Aol
A 93 S BalFET) Adonitold H7FSE AlEA A
A wgake] Huzo] &g Al A AA "ol A%
FA7IR Gorle B F 240 TR, gR2Tog AR
—70°C B 30% SAHE H7)F A5 adonitols 7R &2
Al gol| vlsted w2 A JERGT

99} o] & SAA ] HrtE dte] T B L A TF
o] FREE AL dutyoE AMgEE & FAAA F94)
E3} vlHIIAZ adonitole] WE H AE Al A g @S
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Fig. 3. Cell populations (A) and bioluminescent activities (B) of
freeze-dried cell stock with and without 5% adonitol as cryoprotectant.
Control is 30% glycerol stock stored at —70°C
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ABSTRACT: Studies on the Culture Media and the Optimal Storage Conditions of Bioluminescent Bac-
teria Photobacterium phosphoreum

Dong Wook Cho, Uk Han Chun', Byung Yong Kim', Eun Ki Kim?, and Young Tae Hahm*
(Dept. of Biotechnology, Chung Ang University, Ahnsung 456-756, Korea, "Dept. of Food Sci-
ence and Technology, Kyung Hee University, Suwon 449-701, Korea, “Dept. of Biotechnology,
In Ha University 402-751, Inchun, Korea)

Vibrio, Photobacterium, Alteromonas and Xenorhabdus species are capable of emitting light, called biolu-
minescence. They exist in marine, freshwater and terrestrial environments. Bacterial bioluminescent reaction
is that reduced riboflavin phosphates and a long-chain aldehyde are oxidized in the presence of molecular
oxygen and enzyme luciferase. This experiment aims to develop the proper culture media and to optimize the
storage condition for the recovery of bioluminescent activity in Photobacterium phosphoreum. The Luria
broth (LB) medium was modified for cultivation of Photobacterium phophoreum, called as modified LB
(mLB) medium. The mLB medium is LB fortified with 3% glycerol and 1.5% NaCl. In mLB medium, bac-
terial growth and bioluminescent activity are 25% higher than those in a Nutrient broth medium. When the
cell stocks were stored at —20°C, =70°C and LN, for 3 months, cell growth and bioluminescent activity of cul-
ture after stored at —20°C were better than those of other treatments. The highest bioluminescent activity
obtained at the late exponential phase in all treatments. When the cell stock was freeze-dried with 5% adoni-
tol as a cryoprotectant, the recovery of cell was better than those of control and freeze-dried cell stock without
addition of cryoprotectant.



