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Abstract Bacterial blotch caused by Pseudomonas tolaasii is
one of the major diseases of oyster mushroom, Pleurotus ostreatus.
Application of bacteriophages is a very useful tool to decrease the
density of pathogens and it has been successful to making disease-
free cultivation area, known as phage therapy. Effect of phages on
pathogen sterilization is very limited to the specific host strains.
Minor variations of the host strains may cause changes in phage
sensitivity. The phage-resistant strains of P. tolaasii were isolated
and their pathogenic characters were investigated to improve the
effectiveness of phage therapy. In the phylogenetic analysis, both
phage-resistant strains and the corresponding host strains were
identical based on the sequence comparison of 16S rRNA genes.
The pathogenic characters, such as hemolytic activity and brown
blotch formation, were measured on the phage-resistant strains
and no correlation between phage-resistance and pathogenic characters
was observed. Nevertheless, pathogenic characters were sometimes
changed in the phage-resistant strains depending on the host
strains. In order to make the phage therapy successful, the
bacteriophages having a wide host range should be isolated.
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(Tacobellis®} Lo Cantore 1998)2] WIS AS Elz|w|Al <]
AIE oJHA stz vk =ElEHAS] Z2EE dREl] 9
sl 58 ArE HAS] AU, AMIALE FFAE3AL,
HdE Aol g4, S o83 Al W (Geels 5, 1991) &
o] sl M=o gkgele A7 E3AR1 ot W
AP e ERAL, WAl thAle gle Aotk
ul|2] Q.37 (bacteriophagey= Hlol|29] gt F/HZA, 2 th
&t Al WS T Alte] SRl wet 71 A
iakeke 2 o] F4lo] El3 ItH(Housby9t Mann 2009;
Luol Koeris 2011). @4A|e] oAk} Al #1343 =t
o] Ho|, Alite] sl w2 A WAl A3t A
Agdel Sk N2 =S 82 3kl X, v
LA Al FEE, Tl iegix)t Fol A 9l
th olE F HHELIAE 7EFoR A FAdo] {7
20001 o] W= B Fe] AAANA AFSHE o] o] &L
21 (Abedon®} Thomas-Abedon 2010), T<12] Ae|atz], A
&34 olsfi7t Bl mAjH|letEel] gk B A Asfol A
2749 Fdx AXTH(Skurnike} Strauch 2006). 3HX]ol tigh
TS AR xe] AuzE BRI 3, st W] Al



352

J Appl Biol Chem (2016) 59(4), 351-356

sHd, AES, WA A 5 el ulet wxjEE A
AREEo0] FDA, USDA, EPA SolA ARES|7}S WL (FDA
2006), tid=olu Ardet + 5 HAG AldS BAs] 9
St SR #E AAHEE] AL Qlth(Abuladze 5, 2008).
2 AFoxe Zuhgo] 2ASH “ElHAl AullsrtolA
G dFES EEF8s EFSIA(Yun 5, 2013; Mu &,
2015), °15S GAlske SIRE ApAL Aot F7} QI
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Fig. 1 Colony formations of phage-resistant bacteria inside the plaques.
Con: plaque without resistant strains. R-strains are phage-resistant strains
of the corresponding strains

2 3

HAAGY 459 £
2 AFolXs =ERIHA A Al 2 ZsiE fdshe Al
g el WAE fJete, ARgo] FAE Tl FAA il
o] &Fgol Bololy AtEart 2 2| LR E o]§3}
o] 8341 TAHZ T WS Jigstaat stk Avhy
T et #FES AlETIlA #Edte] 16S RNA 3
21 A4S Bt B3I, ol F WHH] Pseudomonas
tolagsiidll &3te 4 F 23%S 5431828, °o|&L PlZF
o= @yt E3, o] tHA] phylogenetic tree 4
Bl A 3FHFE EFsI Pla, PIB, Ply2 HH3H
(Yun &, 2013). Zvhgo] wAgt 7oA F3gt HAd 45
E SFA0E o] &3l ozl vHg| T g EelEil,
9] G5 AFEEAL S5 HiRd] BXE FEANAES
o, Ae] HHEO R SFto] APdE] UEhe FHE &+
HHplaque)®] FHLZ BRISIAT. FR|9] o et 54
of Wt 12A17F o) vikelS W, wAo] ofgk &+t FA
I &Rkl A7 FHE7F tEA YERITHKIm F, 2011).
WA SFtol] tigh 3]0 SA4AE S 2 ol widst
= A5 Az Ao web FEPY &Rk vl 2
Alte] el AFEReH, AMEo] YRt Al E+iks
e gAo AAEA FAY A Ahe] e 3R] -A3
A dFd Aoz ERISINY St BEAF L A v
A AQstal Fo 27dA FAEA7]e] AlZe] &auk o
oA Yehd o= Ao sae] X diste] AEAEE
Sl5gtogxn Uehd Zog FAZSAL, o] #F7ES TElsty
54E 2RI #9] EEle ZAIR| ] ARl wharAEy




J Appl Biol Chem (2016) 59(4), 351-356

353

AE e XS HEsle] Sk AR T, St )
FollA sl Alge] F2UE Eelste] AATkFig 1).
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AEAY, o] Z2Y FelE Jebstth HA, P orolaasii T
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OHK 199} ¢HK23E HFaI5Ath. Alzte] AFstel| wal g+t
yiitellA Mgy o] F2YrE sk S ERIEth
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Fig. 2 Phylogenetic analysis of phage-resistant strains compared to the
original host strains
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HK4R #55, HKSR 5= 712t 1714, 37IA, 17F49] tiAle
o] Qe &Fg thEA Ueh), sx|AaH HolFe] A
sleb 248 Ao S5ay & HslE HolA] it PIB
9} Ply AlEF a5+ 242 P tolaasii HK19R 59} HK23R
S HEdFZ *@ﬁr 1 Oixl sl iE AR S, HKI9R
A w70 739 xS "t §l9la, HK23R #5+=
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Table 1 Comparison of metabolic activities between Pla strains and their corresponding phage-resistant strains

Test

S NO; TRP GLU ADH ESC GEL PNPG GLU MNE MAN NAG MAL GNT CAP MLT CIT
6264 - - - + - - - + + - + - - + + +
6264R + - + - + - + + + - + + - - + +
HK2 - - - - + + + + + - + + - - + +
HK2R - - - - + - - - - - - - - - - -
HK3 - - - + - + - + + - + - - + + +
HK3R - - - + - + - + + - + - - + + -
HK4 - - - + - + - + + - + - - + + +
HK4R - - - + - + - + - - - - - - + +
HKS5 - + - + + - - + + + + - + + + +
HKSR - + - - + - - + + + + - + + + +

API Kit (20NE) was used to be measured the metabolic activities of all strains. The same results were obtained by all strains in the items: URE (-),

ARA (-), ADI (-), PAC (-), OX (+)
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Fig. 3 Hemolytic activities of phage-resistant strains
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Table 2 Comparison of metabolic activities between P1f and Ply strains
and their corresponding phage-resistant strains

Test
Strain ADH GEL ARA
HK19 - + -
HK19R - + -
HK23 + - +
HK23R - - +

The same results obtained by all strains: NOs (-), TRP (+), GLU (-), URE
(), ESC (+), PNPG (-), GLU (+), MNE (+), MAN (+), NAG (+), MAL
(=), GNT (+), CAP (+), ADI (+), MLT (+), CIT (+), PAC (-), OX (+)
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