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On the adsorption of oryzae phage on Xanthomonas
oryzae bacterium and its plaque forming efficiency

Yukihisa Tanaka
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A LIRS, Tihbbd, 77 —2OBEEEE~ORERA, 7r —SHTRONM RO
BERED7r —PHIHORRETHS.

7 r —ONFOME~OERFL, 19404, M. Delbriick DIFHh R o5 3L T0
KZE L OHRBEOHERTZ L AL 20N, B, BRERTC 2T+ 0%, F. M.
Burnet ¢ Receptor spot theory? #, T. F. Anderson » Adsorption cofactor
theory! Y2 8T 210 RAT, ik T. T. Puck btk b 7r — o ORF BT+ 34t
LS EMIALMI IR L LD, ol 300 1B 2RI NHKED
ol 3.

FHLL LOWZHRCEB L2, X, oryzae phage OP), OP,h })' OP: o &R
H~OW&R L, plaque forming efficiency oV THERP TV, EHTO@RLE:
DT ED ELHTHIETS.
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1. #R77 - o oiNE UVARONEE L 2 h LB EMOREENER
YRR R 2 3R Ius Table 1 @FD CH 5.

Table 1. The lysis relationships between three bacteriophages and their
nine host bacteria used in this experiment.

—-.._ Isolatel

Phage ~-__| K1%& K38, 60, 1, B, K7 182 KWr, 1t/
OP, - + + + — - - -
OPsh — — — - + + — — —
OP; + + + + + + - - -
Strain k v I I 1 i iii v v v
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Table 1 okt a8, 3Oy -2 SHOMEROMc BWTidgs I I, IV
B0 V @ strain BEEL, 77 —2 3 3BB RS LA bR 30

2. BEOERRNE
ERHEOHEYHrThE Fig. 1 o@bth 3.

Bacterial suspension 2 m! {2.2X10?/ml)

Phage solution 0.02m! (104-10%/m])
Incubation 10 min/237°C
Centrifuge 10 min/6000 rpm

T I

Precipitation Supernatant

Plating
Fig, 1. A method for the adsorption experiment of the phages on the host bacteria,

Cavfi Biih 2mlic, BHElamkEm v 24 BFRE 8L - 8@ HhoK 2 21998 (2.2
X1 mlf 1 g&F) BEHE L O T lBEIPRERATEY, MBS 2ml 7
7 =2 0.02ml (10°~105/0.01 m!} 4imix € 27C wifh, £0F ¥ ErRHKER,
EHICECO#E (6000rpm/10min) LT ME%EL, T L@#kbo 77 — 2 @Ed
plaque count method i Lo THEH~7. '

3. Plague forming efficlency

—ERED 77 — 2 001l m! B5x10*—6x10%) % FEEHPEW B OMBETER 2m
(2.2x10°/ml} UL R Lo e, 10m! OFMEHEESIHET & e Toiit
ALHEEL TH /o BE (10m) EERLAAT, 2TC K I8 RS TH, BERLL
plaque ¥¥% 7.
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1. MERETICBT 3 7> —oRSORRREZIL

7y — 2 B O RERNZELO FE -2, 0P, OPh BEU OP: 0 30 v » — 2% H
v+, OP, phage i3 60 Ei#k% OP., OP:h o phage it K7 Bifa B CERB® {7
foote.

Fig. 2 € TALRAEC, WIho7zr —24 77 — 2R & BB RS ORE
HERL, TO& 092 ET--EChHB HIEHD Pseudomonas solanacearum
phage OWHEL QB OERELTRL, BHERND

2. OP; phage OEERFEH T WS

Table 2 KW TRARBR 3T, 77 —ORBEReYT 2Bty b olis

W b B, BCmRSHERO K58, 80, 11 11%& & 81.8, 84.2, 85.2 iR HL {4}
PBUVERERY RIS, —HEEETHEEE (-8-2, B) BUr > ~o ks (11/r, K7/r
(Table 1 &) ~OBRFRIEHTESL, &4 0.6~13 % OPERELRMTHEE v
FERSHERESD K7 OXIBRTEFHE L TROFEN - BELHT o L BRI h:. chi
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Fig. 2.

Flaque no

OF1 phage{80)
OFlh phage(E7)
0F2 phage(KE7)

Graph showing the decreases of the phage particles which
are remaining free in the mixed culture of host bacteria
under optimum conditions with the lapse of time.

Tahle 2. The adsorption rates of OP1 phage an various host bacteria.

Cont, K12, KB58,

Plaque % ﬁgt
No. 3 147
Average 1413

=4 )]

130.5 19.0

405
min
20
1-8-2, K7/r, 1l/t,
120 147 133
126 127 120
127 125 141
124.3 1330 1313
1.3 0.6 0.7

* no, of phages not adsorbed.

WA T RAEE SR SVERTEZ Z L ERL T3,
3. OPh phage O&MEAFE T 5B

OP,h phage i Table 1 CHI 64 /pkfic, OP.phage X (3R L cEEtkE~ L, OP,

phage {CHEHEOEWHICH L THIERRM L R TE HE O AL T577 —v

Th5.

b~ DOEREL, OF, phage k[ARCRESEREHK (B, K7) oL U<, 69.6, 97.3

% DRI RE L RT LS,

hEFIigu.

Table 3, The adsorption rates of OFP1h phage on various host bacteria.

e RO 7y ~ P THEERCRERCE-HR V2L

Coat,
Plaque 1 162*
No. 2 160
‘Average 1610
- % . . ..

182, K7/, 1l/r,
121 189 146

Uz 134 157

45 1162 1615 1515
s 03 06

* no, of phages not adsorbed.
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4. OP; phage OZFRIAE A 20H

Table 4. The adsorption rates of OP2 phage on various host bacteria.

Cont, K12, K58, 60, 11, B, K7, 182 K7/ 1,
Plague 1 830+ 40 198 156 110 149 23 870 830 840
Noue 2 820 57 204 180 117 144 16 840 820 87
3 790 — — 150 — — — 820 860 831
Average 8133 485 2010 1620 1135 1465 185 8433 8366 8327
% 0 941 753 801 BT 820 998 —103 -—28 —24

* no, of phages not adsorbed,

Table 1 L b &7k, OP; phage 12 OP;, OPih o phage J b A\ % %08
EHL, SERCHTARBRICL A D OERNLORE. Tibb, BSEEK~D
RERT, FRBUEBEC 7> —oRfEERcT 5 X0 L8, BRI EERANC I
VWL, &4 75.9~098 % ORERY RIHCEVCEFE LI TERAL LOSL X AWK

b, FOEFREIWHC L bR OLBEREYTT. FRBHEHEL,

~ORBITE EDBRIEL.
Bl ko Tables 2, 3, 4 DR L CEART2 L Fig. 3 ofiv th 3.
Yoo
L b ———=0F1 phags
: | . b . X . -—-—gg.hmpag.
_ ok L ]
=
60 |
%ol
2wl
bol
3 o - T
i |
¢ . - - -y ok
ol [
&G E66 K18 E E7 I-8-2 13/r e
Strain 1 Strauin IV Btredn 111 Serain ¥

Host bacteria

Fig. 3. Diagram of the adsorption rates between X. oryzae phages and

their host bacteria.
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Fig. 3 b LR, SEO 7 7—2 & FHRE O 8% O BIfRic kT, BEM
BHORKOBAMNC LD TREENEL S RO TWB T L dbas. Strainl o 11, 60,
K58 Of, 11 L 60 irivEXRMIL Fld O & =323%, K58 & OPih phage oM
LY oRBEL#FT. —4, strain III is\T, B % 60, 11 kX OP, phage @
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PEEELRDAERTCTHB - LHESD LRI, Strain V £ 0T, 82 2 OPh
phage i hlelis e RIA S WD L.

B. Plague forming efficlency [Z-o\~T 0525

Table 1 & bHiHM e, v —2 -« HEFROBCEBERECEL { BA o EEn
R Ehid, -07ry —2iH U TEL BT FTEHMc T, miRe
AR OERYEHI-C L 1D plaque forming efficiency W B \WCHER T3
LD TCEBENTNTOTEEEIL Thiiz, BTEOBEL R IRk OED Th 5.

1. OP, phage @i~% plague forming efficiency

Table 5. Plaque forming efficiency of OP, phage in the mixed
culture with the susceptible host bacteria,

Host bacteria 11, 60, K58,
L @

. . 620,

Plague 3 540,0 570.0 500.0
o. 4 500.0 540.0 540.0

5 5300 580.0 540.0

Average 536.0 5580 548.0

2. QP;h phage ©7:7% plague forming efficiency

Table, 6 Plague [orming efficiency of OP/h phage in the mixed
culture wilth the susceptible host bacteria,

Host bacteria B, K7,
% 3%.0 430.0

420.0 4400

Plaque 3 4100 410.0
- 4 410.0 360,0

5 370,0 4200

Average 392.0 412.0

3. OP; phage .3 plaque forming efficiency

Table 7. Plagque forming efficiency of OP; phage in the mixed culture
with the susceptible host bacteria.

Host bacteria 60, 11, K58, K12, B, K7,
1 620.0 6300 860.0 630.0 246.0 £60.0

Plague 600.0 600,0 680.0 620.0 209.0 7200
No 3 610.0 680.0 6400 6100 290.0 5400

. 4 £660.0 580,0 670.0 650.0 260,0 580.0

5 670.0 620.0 6200 6300 310.0 650.0

Average 542.0 6220 6540 628.0 263.0 630.0

Ll ED ik L b EEfc sty 5 plagque forming efficiency O#RILEDHh, OP:
phage O BRI+ 3 efficiency ME U0 BEEFERLD LA THI 208G
N EE oy,
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REFIF Ty — RN TFOREIHERIR~ORS, STENERECESCEE, B
HEHFK I, EENCRA7y ~SLHEHEELO BaRrOHyr — O REOWRER
RBEZLiICLDHBLNT T3 L AHFES.

—R, Tr — RN ORREC Ty —2 M B, Tr —SREACEGE
ECATRANC B L, M7 > — MO RE L o Ligd 3.

WA BT 25 { o n e, M. Delbriick ¢ Eschericia colt O#57%, #3
#ic X B Psendomonas solanacearum ©7 v — P BEOWESTIEY, Ko LBHPOHIE>
r —o R EORE L HoESENC B L, B-KRIE (reaction closely related of
the first order reaction)wft3 L LT\ 3. XEBE L Z), FEXEE0LEEMESD
HEBR I OTETOERBRBCHinh OBENLBNE X LT3, FHOERTE, =77
-3 « FHFROBEEC L OTERGE O AN, BERCERNA2LNI.

s, 7y —2 iR BHRFEEEORZCHEEROLEEOBICIL ML k2TRZ
LERY. fOTThbORROBICIE, FOEVGRERYXAL, Lrb plague forming
efficiency ik Ch A7y ~2 « FIERAPIEHL T EE2HT 2MAEALS.

# 4

Xanthomonas oryzae phage OP,, OF/h Bt OP: O HRAKEH~OEARIL, 153
MEHROBREK L Y A2 {ELEEh, TORIEFOLORRRUETH S0, HWUBRHE:
BEORTCLEROEEYHTLOLEROLOL ALY, COMFOMILEMNTHS.

BB BT, 7 — SRR -RERTES TEREOWRE T, H5 Wit
2 ohaBEivs, K7 B+ 3 OP, phage OWEREO BicFv wiFsks w7

GEY YT

Plaque forming efficiency I, BiiGMcrlRE B nvm, 7y —2 Ll
BOM AR L oTE plaque OXE S, BHAEFCR-BLLNE.
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Summary

Present paper deals with the results of the experiment on the adsorption
of Xanthomonas oryzee phages: OF;, OP;h and OP:; on their nine host bacteria
containing the phage susceptible, non-susceptible and resistant bacteria, and of
the plague forming efficiencies of phages on their susceptible host bacteria
under optimum conditions.

It was found that the adsorption rates of three phages are higher on the
phage-susceptible bacteria, and lower or none on the non-susceptible and resis-
tant bacteria.

The adsorption of OF; phage on the non-susceptible bacterium K7 showed,
however, high value as on the susceptible bacteria, while slight adsorption rate
of OPih and OP; phages was shown on their resistant bacterium I-8-2,
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