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Abstract

In this work, effects of trehalose on the recovery of bioluminescence and
viability of luxAB-containing recombinant bacteria were investigated. In case of
a recombinant, UV2, only 2.5% of bioluminescence and 2.7% of cell viability
were restored after 3.5hr of freeze-drying without trehalose, which implies that
cells were heavily damaged during the dehydration. To improve these losses,
trehalose was added before freeze-drying on different modes. Trehalose
increased the bioluminescence and viability of freeze-dried UV2 in all conditions
tested and it was observed that addition of trehalose into the broth(final
concentraion, 0.08M) for 15min before the freeze-drying resulted in 45% of
bioluminescence and 50% of cell viability. For the other luminescent recombinant,

YHY, trehalose showed a similar efficacy.
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SZ2AZE YAEY AF, ASEFY HEI AP Wyez de AEHm g
Sy @AY WAolY mAES AL HAEYo FFI HAsE T9 HALS
ZYFd. o] FFAELEE Fo)7] A FEAAXA BREAZA glucose, sucrose,
maltose, trehalose, skim milk & H7}8tv] o] F trehalose7t €A XA 4%
98 Yehie Ao BuH3 ot Trehaloser 1861'd £3F9] zhdatolA
AE o|F A, F%0], WA, &% 13 AR AEA FoA LAHe 8 FHAA
o] B (Glucose- @ (1—1)-glucose) 24 F2 FFES 14, 1L, 42 2y, 4F
& T UL TR B9 A AR FHAAM HREHE PO RE AEE B
Z3he 4L e Ao Rufa 9d. Trehalosed) HERZAQ We7]2e
A7 27}A 74Ae] leHl, trehaloseZt M X9 @l An A xwt QXA 1A%
$ st Ax9 F2E a2 FANA AZAHIL HolxE AXE mIdAY
E= trehalose”l glass matrixE& P45t T4t < FAHE IS Z2AH O 2T
AEE Higtn dAAG. ® AFIME trehalose7t FAAZE @3 v
2o T3FH AE PELS BT 237 deA AHER.
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2 dFoAe dFFoidstn offs wyge] HFFALE FA4357] Hsto of
A #FFo luxABE =9% AzF "AE UV2s YHIS AH&stlen UVees
LBHj Aol YH9S R2Auj=|o] 30T, 200rpmolA H=ujFsdch. wxAB7F 4l €
TFE selectiondl?] $3te UV2:E ampicillin(100 #g/mL)S YH9L tetracyline
(T5pg /mL)E #E7 ekt

@33 2 CFU 54

UV2¢ YH9S IuxABTS A3 7] " L& W7 f18iA substrates AHH
o7 Hrls|Folok Fr}. SubstrateZE n-decyl aldehydeE A&stom UV2E
0.33%, YH92 001%< w2 ujAel 3Aste] A&t TFZF] FAHL
luminometer(Tuner, TD-20/20)& Al&&on, FAAF3 dF= 30xL9 ¥jA
o AEEF F RS ZAs4rt. CFUE FAA7E TFH agar viA o] =LF
F 30ColA 48412t ot vt colony7t BAE F ol & AFstAch T3 FH
CFUE 19 Wyoz 524Ax A - 32 FH3td o] HustgHh
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5271z yFA4R7]9 #FE trehalosest £ A AS vlZ FAUZEE A
B3 A3 FgAL 0TAM 158 Agujdd §F $2AZ2E APE A, 14
3 trehalose7t A7 wiA|o] F 6~TAIZ 7tF wjFTE F wWFA S FEAXE A
P Aoz IHHE Yirojy APS YA o5 trehaloseE FFT dFE
30xLA 384-well platec] Y1 AF AL 58 5t v FAAZ F 342 0%
T SZ2AxE(Heto) Al AstA
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99 3714 wyeg FAAZY A, UV2e A% dEAA7| #F trehalose
g EFS F vz 54dxT AS FRFEUt 033ME ZAMEQOH, ojuf W
23} CFU9 3&Ego] Z}z} 404%, 39%%i(Fig. 1), thaAd 7]l #Fd trehalose
9} £ dgdS 158 % ALguSd & 5442 A HFFE7 0.08M
ooz ZAEon, oy wFFI} CFUY 3E&L oF 45%, 50%(Fig. 2), L
2] 3 trehalose7t FE7HE wiA|o] 6~TAIZE 71 WG & wjgA S FARZE? A5
HHsxrt 016M2 ZAE oW, ol W@ CFUS 35&o] 74zt 404%,
39%(Fig. 3)2 ZAEArt. E3 trehalose7t H7Hg wjA] o] wjRg A AFte
2 Qstd 02M oldelME AAstA ¥t YHIS AS disAF7ie a5
trehalose® 3 ¥ 2 FAAZS 2A$ AFFE7 0.16M2 £AHE AT, o
w wdekat CFU9 3280 z+zt 269%, 27.7%% 3L(Fig. 4), trehaloseE &3H3h
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S 168 B¢ AFuITd §F FAAXRT A9 AFF 2 0.16ME ZAHE Y
o o] w3}y CFUS 3282 48.7%, 54.1%(Fig. 5), 18| i trehalose7} 3
7ke Wi Aol 6~TAI 7hE wd F ajgd S FAAZRS AE HHFE7E 0.16M
2 ZAHALSH, ol &P CFUY 3 E&o] 77 31.5%, 33.7%=Z(Fig. 6) 3
AHEAS. 283 YHIE UV2$ w7t A 2 trehalose?t 7k wjA] el wjgst 73
T AFEGe R st 02M ol AAstA @ %tk TrehaloseE #H7b3 37}
A HE v o trehaloseE 718t 167 S 2B g dErodo] /Mg &
3 3 ELS Hol trehaloseE H7ME viA|o]l 6~TAIZ 7hF wiFe wigd, 2
2] 3 trehalose’t £3E g Y-S vz FHAZT ¢A7 FELo] 5T TAR
ZAE At} Trehalose® TZAAZAl AXW AEAM BEAZAY &S 3
te Aoz Rafa go? 2 499 A% 1]Fo] trehalosed] REAZ 7]
%o]7] AsM trehalose7t AIEHE o] Ajzto] H Qe wjz|o] H7pst
AFEGo R Q3 AFo] AAHER 57 dF trehaloseE F7tst
L AR A B AGujFd F FAAZE APste Aol HA 9 Wyl
Atedt
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Az BFu)PEQ UV29 YHIS HEAZA trehaloseE 3 dgde niz
EAA%8 A} o] @S 30T incubatorol Al 158 Fot Wit & 47
%3 23} trehalose7t A7HE iAo ¢ 6~7A17 A WY WFd S F

g Z 3}, trehaloseE HF718 ¥ 158 5 AguldAe A7t Uvee 0.08M9] ]
Aol A oF 45.0%, 50.0%, YH9S 0.16MolA 48.7%, 54.1%2 3 E&S 713 Eol&
HHo Ao 7 ZAH AT

AFAL
B ATE 84% QTN NLAIAEFESAZAAL) L BK2L A v
Egoz FYPHUI A old FA=HYT.
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Fig. 1. Luminescence and CFU of UV2
following freeze-drying. Trehalose was

added right before the freeze-drying.
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Fig. 3. Luminescence and CFU of UV2
following freeze-drying. Cell were cultured
in medium with trehalose for 6~7hr at 30°C.
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Fig. 5. Luminescence and CFU of YH9
following freeze-drying. Trehalose added
broth incubated for 15min at 30C before
the freeze-drying.

‘o)
¥ ]

&
E—’

Restoration (%)
g
.
o
-

o i n
0.00 0.05 0.10 .15 0.20 025 0.30 0.35

Trehalose concentration (M)

Fig. 2. Luminescence and CFU of UV2
following freeze-drying. Trehalose added
broth incubated for 15min at 30C before

the freeze-drying.
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Fig. 4. Luminescence and CFU of YH9
following freeze-drying. Trehalose was

added right before the freeze-drying.
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Fig. 6. Luminescence and CFU of YH9
following freeze-drying. Cell were cultured
in medium with trehalose for 6~7hr at 30C.



