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The protective effects of trehalose on freeze-drying
and LAMP reagents storage
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ABSTRACT With the unique advantages of high sensitivity, equipment independence, and
rapid procedure, loop-mediated isothermal amplification (LAMP) has been extensively devel-
oped to detecting various pathogens. The substances of enzyme, dNTP, and other complex or-
ganic molecules in LAMP mixture are subjected to a variety of chemical changes under room
temperature, many of which are quite unacceptable in terms of storage and transportation. In
order to solve this problem, we tried to develop a lyophilization technology for the protection of
the LAMP mixture with the addition of trehalose as a stabilizer. The predictive effects of freeze-
drying and different concentrations of trehalose (5%, 10% and 15%) in LAMP mixture during
storage under temperature of 4°C, 25°C and 37°C on amplification activity of LAMP were ana-

lyzed systematically., The non-freeze-dried reagents without trehalose were also stored at the
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same temperature as controls. Our results showed that the lyophilizing LAMP reagents with
15% trehalose exhibited the greatest performance. Furthermore, at 4 °C, the half-life of freeze-
dried mixtures with 15% trehalose (w/v) was 112. 3d, which was 6. 5-fold of the control. At
the temperature of 25 ‘C, the half-life of treated reagents was 36. 2d, which was 8. 7-fold higher
than control. Even under the temperature of 37 °C, the half-life was 6. 2d, which was 2-fold of
the control. We report here the cost effective, simple developing procedure of a freeze-drying
LAMP reagent which will promote the widespread use of LAMP in the field.
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¥ 25 pl LAMP J AR & BE il A & A fn Zh #h K 9 LAMP iR 97, Hodb % 20 mmol/L Tris-HCL,
10mmol/L KCI, 2 mmol/L MgSO, . 10 mmol/L. (NH,), SO,. 0.1% Triton X-100, 1.4 mmol/L dNTP,
1. 2 mol/L Betaine.l. 6 pmol/L FIP/BIP (each).0.02 pmol/L B3/F3 (each).0.8 pmol/L LF/LB (each),
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6 mmol/L MgCl, .8 U Bst DNA Polymerase (Large fragment) , — CPE e il TR - 40 25 s ARy 14 ] R H
FIRgescs . 78 LAMP RV RT A 2920 ngt 95 ‘CA8HE 5 min BIBIHR . 4N E B AFRZE 25 pl, 3 2
H:63 CRIL 60 min, 85 ‘C KK 5 min, ¥R T B 24 p] AFHEMA LAMP BUHREY) 733 T 0.2 ml /9
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Table 1 The sequences of LAMP primers for the EdwR gene of E. tarda

5|¥) Primer £ % Sequence
F3 5'-AAAGCGCTCATGGGCATC -3’
B3 5'-GGGATGAGAAGATCACCGTC -3’
FIP 5-ATGGTCGACGATCGCGGACTTTTTTCAGCAGCATTTGTAGGACG -3’
BIP 5'-ATGCAGCACAAAGGTGTAGCCTTTTTCTCGAAGCTGAACCTCTCG -3’
LF 5'-GAGATTGAGCGCAGCAGAG -3’
LB 5'-CGGCTCACCTGGTATTTCTTG -3’
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Fh 6 SN AR ZE 25 pul {3 M T B ¢ S TR A T R W BE 43 Sl 0965001026 .15 00,20 %6 il 2504
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K H SPSS 16. 0 #1741t 27534, it LSD LT R 2 2 & W, P<<0. 05 W E MR
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Left: results analyzed by 2. 5% agarose gel electrophoresis. M: Marker DL2000; 1~6:concentration
of trehalose was 0% ,5%,10%,15%,20% ,and 25%. Right: results analyzed by Gel-pro software
B AR MR XS LAMP S 4 5%

Fig. 1 Effect of different trehalose concentration on LAMP
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freeze-drying time on the activity of LAMP mixture
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Fig. 3 Amplification of freeze-dried LAMP reagents
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Fig.4 Decay curve of freeze-dried LAMP reagents

with 15% trehalose stored at 4 C

Fig. 5 Decay curve of freeze-dried LAMP reagents

with 15% trehalose stored at 25 °C
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Fig. 6 Decay curve of freeze-dried LAMP

reagents stored at 37 C
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RN 15 261 S LAMP AR RIBR G WA R0 TG A8 4 CHRR A F Rk iioh112.3 d, 2
HOXHRALRY 6.5 . 12 25 CHEMUARME T A 36. 2 d, 2 HXIRZH M 8. 7 f% . B AE 37°C AR A& 14F T
Fep g e X A 2. 145,385 6. 2 do B OFSE S5 REW] L M 8 JC IR 7E LAMP S i R & Wk & 1
VR T 1R A 2 b B R RS AR B PR AR R AR R B TR R R AR IR RECR .

WA BEFE T8 ¥ R TR R v 9 T L 8 AR 55 DR 3% I 2o X B B4R 2R i 43 7 AR T R 45 A5 (Allison
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