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The preservation methods of Ralstonia pseudosolanacearum phage
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Abstract Bacterial phage could be used to control crop bacterial wilt caused by Ralstonia pseudosolanacearum ,
however, the phage is a living parasite and is not easy to be preserved. In this study, the preservation methods of
Podoviridae phage strain P1, P2, P3 and P4 were screened from the following four treatments, which included
bacteriophage suspension, bacteriophage suspension: R. pseudosolanacearum suspension at 1:1, bacteriophage
suspension ¢ R. pseudosolanacearum suspension : 40% glycerol at 1 : 1 : 2 and bacteriophage suspension :
R. pseudosolanacearum suspension : 80% glycerol at 1:1: 2 were preserved at — 75C, — 20C, 4C and room
temperature, respectively. The titer of the phage was detected by double-layer plate method after preservation for 90,
180, 270, 365 d. The results showed that the treatment of bacteriophage suspension: R . pseudosolanacearum suspension
:40% or 80% glycerol at 1:1:2 preserved at —75C and —25C was the best, and the phage titer reduced 0—2
magnitude after preservation for 365 d. At 4C and room temperature, the treatment of bacteriophage suspension
: R. pseudosolanacearum suspension at 1:1 had a good effect, the titer reduced only 1 — 3 magnitude after
preservation for 365 d at 4C , and the phage in this treatment could also keep alive for 270 d at room temperature.
The results indicated that the treatment of bacteriophage suspension: R . pseudosolanacearum suspension:40% or
80% glycerol at 1:1:2 preserved at —75C and —25C is a method for long time preservation. The treatment of
bacteriophage suspension: R . pseudosolanacearum suspension at 1:1 preserved at room temperature is a simple and
reliable method.
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Table 1 Influence of different treatments to the titer of phage at —75°C

DA B G B AU T B 3 MR 2R

W T A Jb 3 2ty /PFUsmL~!  Titer
Phage Treatment 90 d 180d 270d 365 d
P1 WA Bacteriophage suspension 1010 1010 109 109

Wt P AR J AR = A TR TR — 12 1 9 9 9 8
. . . 10¢ 10 10¢ 10
Bacteriophage suspension: R. pseudosolanacearum suspension =131
W RIS A A 4026 T =1¢1:2 o0 10 100 o
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
WSS PR 0% HH il — 1612 o0 e e 1o
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P2 VR AR Bacteriophage suspension 1010 1010 1o 1010
Wt P AR JE AR A TR =12 1 10 9 9 8
. . . 10 10 10 10
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1
W S 9 A 0% H = 1¢1+2 W e w0 o
Bacteriophage suspension: R. pseudosolanacearum suspension:40% glycerol=1:1:2
I TR R S5O R R 2 80 Y0 H i =121 2 1010 1010 1010 1010
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P3 VR AR Bacteriophage suspension 1010 108 108 107
Wt T AR SR A TR =121 9 9 9 8
. . . 10° 10° 10 10
Bacteriophage suspension: R. pseudosolanacearum suspension =131
R T R SRR A TR 40 Yo i = 12122 1010 109 109 108
Bacteriophage suspension: R. pseudosolanacearum suspension:40% glycerol=1:1:2
RS 8024 = 1+1+2 .
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P4 WEF AR Bacteriophage suspension 1010 109 1010 109
Wt T AR SR A TR =12 1 1 9 1 9
. . . 101° 10° 1010 10
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1
W RS R 10% Hal—1¢1+2 o e e o
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
Ihs TR R S5 A R 80 Y H i =121 2 1010 1010 1010 1010
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
D) WIS K 2X 101 PFU/mL; 3 2~% 4 [fl,
Initial titer; 2X10' PFU/mL. The same in table 2,3 and 4.
£2 —25CTARLENEEFEREL RN
Table 2 Influence of different treatments to the titer of phage at —25C
I R Qb My /PFUsmlL ! Titer
Phage Treatment 90 d 180d 270d 365 d
P1 AR Bacteriophage suspension 10° 109 107 10?
Wk T AR JEHAR = T ARG TR = 12 1 3 5 3 5
. . . 10 10 10 10
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1
WP VAT P AT 0% Hril=1¢1:2 o o
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
W R AL 8026 I —=1+1:2 v w1
Bacteriophage suspension: R. pseudosolanacearum suspension:80% glycerol=1:1:2
P2 WA Bacteriophage suspension 10? 1010 10? 107
Wk P AR JE VAR = T AR TR — 1+ 1 9 o g 8
. . . 10 10° 10¢ 10
Bacteriophage suspension: R. pseudosolanacearum suspension =131
W RS AL 4096 =1+ 1:2 w1
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
m**" /\c P Ry 0 W=1:1:2
Vi T A SR = 55 B < 80 00 H il Lo 10° 109 1010

Bacteriophage suspension: R. pseudosolanacearum suspension:80% glycerol=1:1:2
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453K 2 Table 2 (Continued)

Wk P 1% Ab M /PFUsmL~!  Titer
Phage Treatment 90 d 180d 270d 365 d
P3 VR A Bacteriophage suspension 1010 108 108 107
Wt P AR JE AR = A TR — 12 1 8 8 7 7
. . . 10 10 107 107
Bacteriophage suspension: R. pseudosolanacearum suspension =131
W RO A 406 = 1122 o o
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
W A T AR 0% Hr—=1¢1+2 o o
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P4 WETH AR Bacteriophage suspension 1010 109 109 10°
W S A T — 171 . P )
. . . 10 10 10 10°
Bacteriophage suspension: R. pseudosolanacearum suspension =131
W PR S 2 AN T TR 40 Y HIl =1:1:2 1010 1010 1010 109
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
W G T SO0 H I = 1+1+2 o o o

Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
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Table 3 Influence of different treatments to the titer of phage at 4C

HEHES b My /PFU-mL ! Titer
Phage Treatment 90 d 180d 270d 365 d
P1 WFAJR K Bacteriophage suspension 108 107 106 10°

Wk T AR J5HAR = T ARG TR = 12 1 8 8 7 7
. . . 10 10 107 10
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1
W PR AR 4096 H i =1:1:2 v o
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
IS TR R S50 T A BRI 2 80 6 H il =121 2 10° . 9 .
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P2 VR A Bacteriophage suspension 109 108 108 107
Wk A A SR = T AR TR — 12 1 3 3 2 7
. . . 10 10 10 10
Bacteriophage suspension: R. pseudosolanacearum suspension =1%1
W PR < PR B 4026 T =1:1:2 v o W
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
W A RS R 5004 Hhl—1+1+2 v ® G ;
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P3 WE AR Bacteriophage suspension 10° 108 108 107
Wt P AR JE0AR < A TR TR —= 12 1 8 8 8 8
. . . 10 10 10 10
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1
MRS TR 4006 i =141+ o w1
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
W RS R 5006 Hl—1¢1+2 w8 G ;
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P4 WA Bacteriophage suspension 1010 107 107 109
W A R =171 W . .
. . . 10 10 10¢ 10°
Bacteriophage suspension: R. pseudosolanacearum suspension =131
A G TR 400 H Il =1+1+2 v o
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
W B A AL 8096 i =1+1:2 A 0

Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
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Table 4 Influence of different treatments to the titer of phage at room temperature

WS TR 1% AbB 2 /PFUmL ! Titer
Phage Treatment 90 d 180d 270d 365 d
P1 W AR Bacteriophage suspension 0 0 0 0

WA P A S T A AT =12 1

9 9 4
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1 10 10 10 0
I TR R SO T A BRI 2 40 26 H il =121 2 8 . . .
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
Wt TR R R T A A 80 0 HH Il = 12122 a . 0 0
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P2 WEFARF K Bacteriophage suspension 0 0 0 0
R S PR = 11 . . )
. . . 10° 10 10 0
Bacteriophage suspension: R. pseudosolanacearum suspension =131
WA PRI R B 4020 Hl=151:2 .
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
WS TR R B T A P 2 80 0 HH Il =121 2 9 . Q Q
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P3 AR Bacteriophage suspension 10* 10* 0 0
Wt A A S = T AR PR — 12 1 9 8 4
. . . 10 10 10 0
Bacteriophage suspension: R. pseudosolanacearum suspension =131
Wt TR R B T A PRIV 2 40 0 Il =121 2 0 0 0 0
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
WS TR S T R I 80 0 Hr Il = 12122 o . . .
Bacteriophage suspension:R. pseudosolanacearum suspension:80% glycerol=1:1:2
P4 AR Bacteriophage suspension 106 10t 102 0
WS T AR JE0AR = T ARG TR = 12 1 9 5 3
. . . 10 10 10 0
Bacteriophage suspension: R. pseudosolanacearum suspension =1:1
Wk TR PR T A PRIV 2 40 0 HH Il = 12122 9 . Q Q
Bacteriophage suspension:R. pseudosolanacearum suspension:40% glycerol=1:1:2
WS PR S T R I 80 0 H Il = 12122 o 0 o o

Bacteriophage suspension: R. pseudosolanacearum suspension:80% glycerol=1:1:2
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Wk AR P DR A7 7 V6 © A i, 2 B4R e X 3y
09 D 4 T e TS ) R Ao DL ) A Wk T A i 9
I T4 J5E 0 I A H 9t . DMISO 28 £ 4P 51, T %5 1
AC VR — 75 C i A ARAE T {H I B AR AS
]SSR ], 2 Bl - 45 4 4 98 03 A R
BFIPEE B A 7% DMSO, —80°C ¥ 3 1 H
AN 5 VIR B ORRF IR — 8 B0 BRI i)
SERRT /7 N = e sl e L e R N | AN E T
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Ho 2 #RIU RERSE TERD LGRS 1 BRI AL B
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=75 CLRAF 365 d, WE B 1R P3 #k R IR T K
2 B YL TWERR PL.P2 F1 P4 Bk R B e

TER LGRS 5 SR W PR AR S 2 T DR A7 90 d i Wk T
& P1 #0 P2 Bk R AERRE . 270 d JGWETE A P3 #R &
AETRITE L MR AR P4 Bk R AT A G

Golec Z Rl , — 80 C N A B H &G E T
15 AR AN 23 52 W0 W TR AR TN 7S F A AFRE D5 5
U W R RO 20 % H Il S IR A 4 CARAE
6 ™ F I KA AN B TR RE . ABFTE A R R, &
T 4 CRES TG 3 TS THORAFRCR  dsin il s
AFARIR T (— 75 CHRI—25 CO BT 3% 1 B A1
PRAFRCRSE AR ARG I H AT SR TR AP RSCR . =
T T W R A 0 5 A R = 1= 1R AT 180 LU TR
B 1~2 DB 1 D AR DR TR PR A7 PR R R T
6 B BT AR 5 T3 Ab s S I i Ak B R P
90 d J5 &R0 (R IA P2 BRRERSP) ; —75C
F—25CF, B H A B AR AT 365 d. Wi B AR K
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