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Isolation and characteristics of serotype F staphylococeal
phage singly converting staphylokinase
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Abstract : Lysogenic conversion of Staphylococcus aureus to loss of f-hemolysin production
by serological group F phages is always associated with gain in staphylokinase production. In
this study, the new phages belonging to serotype F were detected during the course of isolation
of phages from Staph aureus of bovine origin and some characteristics of the new phages
isolated were investigated. The new phages, v 470 and « 499, isolated from Staph aureus pro-
ducing B-hemolysin and staphylokinase(f" K*) were found to convert f'K strain to f'K'. Staph
aureus strains lysogenized by this serotype F single-converting phage o 470 or « 499 could be
again lysogenized with serotype F double-converting phage o 506. The frequency of lysogeni-
zation of indicator strains by serotype F single-converting phage was 1009, whereas the
frequency for serotype F double-cunverting phage « 506 varied from 4.2% to 97.6% according
to the indicator strains. The indicator strain lysogenized with phage « 470 was resisiant to phage
o 499, and vice versa, but not to phage » 506. Therefore. phage » 470 and ¢ 499 were shown

to be identical by immunity test.

Key words = Staphylococcus aurcus , staphylokinase, single-lysogenic conversion, lysogeni-

zation, bacteriophayue
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Table 1. Phages and characteristics of lysogenic Staphyloco-

ccus gureus strains

Lysogenic strain
’ b o Phage No.

Slrzﬁn Neo. | Origin Type? ilated
a06 V Bovine mastitis 7 f X 506
+7(1 Bovine mastitis £ K 0470
S94 Bovine mastitis 2N v 499
,9 B-hemolytic aﬁd non- 5hc‘n( viie s K, stnphﬂ'luk.i

ot I\L PO\IT]\ C.

S f i el Fhemolysin 44, stapaylokinase GE4J 0]
WES06C R T ¥ e ulcli phage 47005
47040

SRS

49427 f-hemolysin %4, staphylokinase ¢F4 ]
GRIEel=

g Y +
496 @) s

5 8l Aol 81y phage 3A) o - 44 ‘}

dhel ATCCS] 4

bay
£ 3 phages phage 2A, 8 4§
‘b9l phage 42D

HEY F i e

phage 71,

3¢ E g A 5?] 75 '}L Table 2ol & b & gL
phage 3A5= 3 4 &4 1 ?707/} Coabas FEbE a9
S Lk 2000 4 & 3k
R

8 4% Butell &&= phage 710] it 33 4
sho] 3,598 phage 3529} 4] phagt 3F
A0 Table 3¢ H 2ol phdge 7l HE e
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Table 2. Neutralization test of the standard typing phages and the solated phages with antiserum against se-otyne A phage ¢ 347

L b
Neutralization titer

!’hagc Tt o o e T B .
1:20 1. 46 1:80 1::60 1:320 1:640
b 3A +
b7 b+t +4 - ~ ot bt - R
$42D +F-+ +- =4 — bt - +btt
506 ottt ot~ 4+ bt ttoe s +t
(470 44t +4 - IR bt - Fott
499 R - +t b bt - ot t

“To demonstrate neutralizatior,
incubated for 30 min at 377 .
correspondent propagating strain, and was incubated for 18h ar 307

+, 21-100 plaques. 4 +

Lo lusis; +, 120 plagues ;

0.1m! of serum dilutee with 0.9% NaCl by swolold dilutior. method was mixed with 0.1ml of
After incubation, one drop of cach mixture was placed on w sector of agar plate previowly Focded with the

+, >100 plaques 1y

|hwu at 2x RN, and

semi-cortluent Ivsis; =~ 4 + +, confluent wsi-
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Table 3 I\cutra.hzanon test of the standard rvpm b phagﬁs and the 1solatcd phagcs mth antiserum agamst »cro'}pc B phage d 71

Veutrahzanon titer”

Phagt S O G — S S — — - S
1:20 1:40 1:80 1:160 £320 1:640

B e bee et edt ;+...ﬁ L et

$71 - - - - - +

442D b+ + ot 44+ Feb - 4t

¢ 506 b bt +EtE T+t ++ -+ - 4

$ 470 - Ttk ~tt T Ftt R -t

$ 499 -+ +b - ++-+ bt bt + -t

b
*"See footnote a and b, Table 2.
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Ne ut'ah?zm(m titer”

Phage S e s e - e - — e
1:20 1:40 1:80 l: 16() 1:320 1:640

bSA - '“7+ ;:r;' N 7;’ -4 \7 - ; ++ o ++ 4+ o ﬁ+ 4+ + - 17L+ f% 7
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Scn footnote a and b, Tabic 2.
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Table 5 Inﬂucncc of lvsogtmzanon on the produkmm of ﬁ hemolysin and staphslokmasc hy Staph»lo« OCCU: aurels

S aurens® No of prophagc bmmpc of phaur ,’9 mmnlwn pmducnon Smphy]o’»\inasc production’
258( $ 5006) 1 F - -

258( $470) ] F + +

258( ¢ 499} 1 F + +

258(§:470, & 506) 2 F

I\»ub‘.nmnb php strain in parentheses,
, d-hemolytie and non f-hemolvtic on 1.5% sheep bood agar plate. .
_ . . . 6
+, staphylokinase negative and staphvlokinase positive on bovine fibrin-dog plasminogen agar plate{Devese and Var de K rkhove )

Table 6. 1 ysogenization rate of the indicator strains with phage $ 306, 4470, and 499

Lysogenization rate(%) on indicator strain®

[hage -

258 402 681 D446
306 - 7 97.6 6.5 81‘4‘ 42
$470 100 100 100 100
b 499 100 100 100 100

[Lp— . T . . . . -
The indicator strains(§ K ) were lvsogenized by spotting the phages on flooded plates. Lysogenization was estimated from the percentage of the number
of non-p-hemolysin producing colonies on 1.5% sheep dlocd agar plates (33061 and the percentage of the number of stapbylokinase produciag. coionies
in total colonies on bovine fibrin-dog plasminogen agar plates (9470 and {499
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