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A naturally luminescent bacterium, Photobacterium phosphoreum was stored in 2.5% NaCl solution at 20T, 4T, -20C and
-70°C for 30 days. In vivo luminescence and concentrations of total and culturable cells were determined by luminometer,
spectrophotometer and dilution plate counting, respectively. When stored at 4°C and 20°C, concentrations of cells were rapidly
decreased as a result of cell lysis, leading to a drop in turbidity and culturable counts. The bioluminescence of cells stored at
4T was maintained until 12 days while those of cells starved at other temperatures decreased to background level within 3
days. Following incubation of stored cells in fresh liquid medium, activities of viable cells increased throughout storage period
excepting cells stored at 20°C. Changes in bioluminescence intensity following addition of 2.5% NaCl solution markedly
showed in cells stored at -20°C and -70C and increased to maximum 8 fold.
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Table 1. Composition of Culture medium containing NaCl.

Components Concentration
Nutrient broth No.2 15g
(meat peptone 4.3 gfl, casein peptone 4.3 gfl,
sodium chloride 6.4 gfl) 25¢g
Sodium chloride 5¢g
Yeast nitrogen base(without amino acid) 3 mL
“Glycerol Distilled water to 1 L

Xl =

P. phosphoreum®] A% ¥jA+ NaClo] &8 jAZ A3}
fom, vl 242 Table 13} 2t} pHe 0.1 M potassium
phosphate bufferS A}23le] 7.00.2 ZAslgon, 33 vy
A% agar 1.5%(W/V)E A7Vetgch. 24 A°k& Fluka, Duksan,
Difco, Sigma Co.& A3t}

HY 2k B

10 mL 4] #jA)7} Sojle 100 mL AAEetaze] #FF 1
colonyE FF3td 20T, 100 pme] W4 J77|(Vision Scientific
Co, K. M. C-8480SF, Korea)oll X 12~14A]7F Sob ujokst HE¢
(05~08Ax) & Fek2a WiAel 10%(VV) A5E 5, 5UF 23
o2 e W10, 12~ 154 B HjgRt] AR FEr}
10~1.5A60(8 X 10" CFU/mL)R) th4=7](late-log-phase) 2] A3 wj okl
£ ZA40l) ARBATHD).

o &

2.5%(W/V) NaCl €8 100 mL7} E0]= 250 mL AzhEe)
239 d7)e AX ukdS 10%(V/V) AE3 digos
B8 3207, 4T, 20T, 70T AFEgen, 39 A=
AZd Ag dFFS FHeld 26 AP ol WE A
(20T, -107C)8] AS 25% NaCl &4 Az A 52 HEA
(cryoprotectant) ] glycerol-S 25%(V/V) A7}8IATHS, 9).

M= xjgy

Zr 2= A%E g YA mL)S NaClo] 78 A4
32 10 mL7} S0 100 mL A& eage] JFsle 20T,
100 pm9] 3H4 G7IAM 154 T A" g & A
T AEAd we AE 4FER AA EF=E SHSAS ¢
o]2% o8 AMI ABHY B HME BHAZA 25%(W/V)
NaCl 848 AHSstglen), A3d AEE 20 Ad FA4 &
A MRS FY F39 NaCl 84S A1 & A $3=E
SO

HE 55 53

27 A8 1 mLE cuvetted] #3 F, UV-visible spectropho-
tometer(Shimadzu Co., UV-1201, Japan)Z ©]-&3}o] 660 nmol|A
4200-25C) ZRHL

e =8
Hol47] Wl (plate count) Q.4 EH HHH(spread plate)S

ogsigen, Add So Ake ) Aol 24 ABE 108
2 SABSTh 25%WY) NeCl §402 A% 4T Az 93
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FH< 01 mLyE NaClo] 8 34 Ha w9 =2sia] 20T
o4 48~96A17 FU WYY T FAHE AHE AFsdn &
g 2AE 2017] A3 & AaT A A AES FHIGUS
o, 349 e FIAE TN

Bioluminescence =&

24 A2E 25%W/V) NaCl 880 2 10°8) 3415t} luminom-
eter tube(Sarstedt Rohren-Tubes No. 55476, Germany) (75X12
mm, 5 mL)e 0.2mLE 3 &, Berthold(Germany)Z 58 ¢
3} luminometer(Lumat. LB, 9507)& A}&-3te} 0.1%7F A2(20~
25T) A =A3t9th. Bioluminescence?] @+ RLU(Relative
Light Uniy2 A} LA A2k A|SeA dAste Do & mVE
@ Aorhd).
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g g A Ao HaaRy SAE & gk A
X A% A Y FH= UL olgsld A &
T & AE T2 HIE S dutHoeE v E
£ 30T B2oA AZ Aol o]FojAA gd=rh3). oj¢t 4
A WE AFC20T, 008 AT e 2 /T 5
b 9 0.12~0.13 Ago)E FrAIStTHFigure 1A). o9 o
ZAHog 20T AR AEY FEe AEI A o
A% 3 A3 04574 FURske g wE RS JERAIS
o, 4T A¢ AX Tk 7t &5 =8 A% 64 A F
I gl =getgo), o g2 20THEY Fol 7] (=0.16)
o} 36 o]} F7HE UERSITE ARl Age] me} AE F
EE 238 Al 4Tqd AR A2 JF FTe 040S
7123lgon, 20T A% AT {=0459 ¥ 13 FEO=
Zaske] 4o Ha] of 3u) WE TFAE BT ole A
Pallcell lysis) AYozZA ATH FH M WYL I
FUdart 2WHAY ol EFo] HAFHY MEY AF
A A g1, AFE7](death phase)o] oj&¢}. oju} AT AlE
A Ax Zart dojun, 11 A3} AR FEE Z4d
Bop(10). 4 2o AT AEXE A) dF Ao FZF3)
o 20T, 100 pmol A 15417k A& wjdd &, AX 5= W
32 254 ol 20TE A3 BE A F(-20T, -70C,
4T)oll A HIE S (cell clump) E/do] doltom, AlZte] A
ol wzl 3 Amrl ZAsA Jelstth. P phosphoreum
Ak BT uzEd WE £52 W' WY Al AE 4
Fabo] dojuin, ojy wul £x g v3d Y A% o
A g3lEE Aoz Bug v Ytk o) meh Y ¥
719l $=% 100 ipm o|st2 W wjgsgoy, €7 @
A&Eo AYHoZ muty|(vorte)E ©]&3t] SHE A
g 4N F FAEE AU AZY AEG Al 3@
ARG AT FEE 090~1.1308 Z713le 20T A%
1 88ile FUHE BAow, AR 7|7 9t 48F A%
& YeRl S th(Figure 1B). ¥ 20T 29 AR 129 F<¢
3~6u1(1.30~152)8] 718 UE =& AFE BRoy, 12
d o]F 030~090 702 FA3 7HAs 4T v &
FHE AX FHEE Yk
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Figure 1. Changes in concentrations of total cells following storage
temperature (A) and reactivation of stored cells in fresh liquid medium
(B). Cell density was determined at 660 nm, 25C.
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9x10°~2x10° CFUMLEA AR 7|7+ F9F vlwa 27 A
F2x1099 HUE AASAKFigure 24). BE AZE W42
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A g AL LA AEE BEsH, Wi g A
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Figure 2. Changes in concentrations of culturable cells following storage
temperature (A) and reactivation of stored cells in fresh liquid medium
(B). Culturable cell enwmeration was achieved by construction of a

decimal dilution series of samples in the appropriate basal medium and
spread plating 0.01-0.1 mL samples on triplicate plates.

9 HE AFFE JEUY. AEE AT wel Us A
A3 AXY A 4x10~5x1077) F7hste] 4 we AX
FHEE Yyehion, A% 71 5% 94 $32< FA8
THFigure 2B). 20T} 4T 7% AR 27] W5 AFE Aol
H3] £ 3718 Ro] H1 4x10° £3d 22epgoy, Az
o] Ao we} At 20T B¢ 3x10°9 HE AFFS
7128 744 de AT SHES Yehhi

Bioluminescence =X

94 v Ee] A HFE AX 4T wel 2 A=z
o|Z vehdc}. Luminometer 4L Ty Mxe ZAEE
gl Avg A g F AR 848 JEde
o] glou), Rizkgel Hen vim3 zHHdle @ w4
EY A 4% 49 FE30H0. &4 2= AE AEE
7AWl 25%(W/V) NaCl €02 10°) 43 & 1047 %
o} bioluminescence® ZAsPom, Hx o] o2& A7HE
7128 th 34 AZ bioluminescence &3 A] RE AE] A
A WBEE 5x10° RLU ojsle] 308 e AT FHEE
el o, Algto] Agel wet HAF F71ste] 93 AT o
T A1 gl =R eH, AF 2= we AE S AT
o T zelE Jehlgich 4Tl AR Axe] 3% 4 10
2ot A3 2001e] F7HE VIEIS M WE X BHEE
Byovh W AR A AX7t 8484 308 o
o] 2850 4T Hg| @& AFX BHEE Jehigled, A
A 71Zbe] AAFE AE A A7He AFE) 4TS 3%
AAT AE 44 A1 20, 5080) 229Utk ole A W
F29 luciferase®] BT BHAP ACEM P. phosphoreum?)
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Figure 3. Changes in bioluminescence intensity of cells following storage
temperature (A) and reactivation of stored cells in fresh liquid medium
(B). The bioluminescence was measured in 0.2 mL samples diluted to
10° with 2.5%(W/V) NaCl solution and expressed as relative light units
(RLU).

%, 20~25TAA o E4o] o|FolAc)
A A2 AZE Axrt 2431571 dsiME 9 ATl &
o, U5 A%Y AXYSES oW Azto] 2QHTKS, §). U
T AT AZY A glycerol H7h Al A LBEE 27 3
(1x10%¢] ok 116 £Fo2 F23| Basigon, A% o]Fd
T IX10° o2 %zmgic}(pigure 3A). AF 159 E9 7}
Z w2 A 4R FAEE B A2 4c<>1] ARG ALZA
39 4oz ok 12 AR Be #aE HYo, oF YF
ARG N FTYU FELR A }%l‘ﬂr A g he
20T 7V FEAA A 38 27) @9 Y15 FE T

108 Jehiglon, 39 o]% Mzl A wEe A AdF
ek A AH WS o) & Ax ARD A ¥F AT Al
o] AA EFEE Aol Ag) wet o] ZAE e
gou, A% 7z Mud IFF FT~9x109& KA
(Figure 3B). 20C9] A% ME B e A% 7|33 o]
gated HE 8x10°9] AA WFEE yehiont, 4T A
o AEe AR 129 5 AA EEEY 943 27HE JE
A1 2x10° 7o) £YIRCH, ol FE & WA ¥ §

Az Bal A 2x10°9 ¥ 225 Jeidch

luciferase= A&

ug v g A% ‘ﬁiﬂ ‘%%3 019‘ A719 2R
S’J\i"%, 0 nA g mE 2TEHE FHE o) FhE
bodubdoz 1~4%9 ¢ o)jolA ol A A
0]—,—017“_11}. P. phosphoreum®] AAu AA wge
o] Fxo| o3 EHHoR PSS W} 3% NaCl o]i}e]
IEEIA Hu A SFEE el whE, AEY o A
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Figure 4. Changes in bioluminescence intensity of stored cells following
addition of NaCl solution. 2.5%(W/V) NaCl solution was added to stored
cells and luminescence was measured for 10 hrs.
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