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Studies on Pyocine Typing of Pseudomonas aeruginosa V. Parallel application of two
pyocine typing methods and serological typing

Tatsuro NAI1TO and Masaaki Koura (Department of Bacteriology, Institute for Tropical
Medicine, Nagasaki University) and Yoshiko IwanaGa (Department of Bacteriology,
Nagasaki University School of Medicine)

Abstract : The pyocine typing methods of both Darrell—Wahba and Gillies—Govan, and
serological typing of Homma were applied in parallel to each of a la colony from 142
strains which had been used in former reports. The results of pyocine typing obtained
were shown in Tables 1—6. Including the typing results of Report V, 54 out of 142 strains
which were used in the second experiment of the last report have been typed three times,
and there have been two sets of results for remaining 88 strains. Therefore pyocine types
of the test strains were determined as a rule in agreement of at least two results in both
methods. In Gillies—Govan method, 13 and 27 out of 54 strains showed three and two
reproducible patterns respectively in three results, and 68 out of 88 strains were reprodu-
cible in two results. Pyocine types determined by reproducible patterns and serological
types were summerized in Table 7. On the other hand, 11, 17 and 25 strains respectively
showed the same degree of reproducibility as above in Darrell-Wahba method. Applying
Yamaguchi’s modified scheme (Vol.19 p.42 in this Journal), they were improved to 17, 19
and 39 strains, and resulted pyocine types and serological types were summerized in Table
8. From these results it can be concluded as follows : 1. To determine pyocine type it
is necessary to repeat the typing twice or more. 2. Gillies—Govan method is more repro-
ducible than Darrell—Wahba method. 3. There is the relation between serological types
and pyocine types to a certain degree, while pyocine types are usefull for subtyping some
of serological types. 4. The same kind of relation also exists between two pyocine types
(Table 9).
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Table 1. Pyocine types obtained by Gillies-
Govan method

Types Strains
3 5 8 9 10 11
30 31 33 37 38 39
40 41 42 44 45 48
51 54 55 56 58 61
1 62 70 86 88 89 95
97 98 99 104 107 112
114 127 132 133 138 143
144 147 149 154 155 157
158
6 7 16 24 32 36
3 71 77 80 90 93 108
109 121 129 137 140 150
- 26 50 52 64 83 91
J 103 125 153
6 4 72 79 94 105 106
17 29 35 49 53 63
10 66 74 76 84 87 101
123 128 130 135 136 139
146 152
11 46 111 113
17 75
22 18 19 59
23 159
29 13 15 134 141
31 12
33 145
28 69 110 122 124 142
NT s
Table 2. Unclassifiable patterns observed by
Gillies-Govan method
Strains Patterns
2 =+t
14 o ———
20 e
21 22 et
23 ettt —
27 34 43 65 96
100 102 126 T EEAotAE
57 et —
78 R
85 B
151 et ——
156 ettt
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Table 3. Patterns observed by Darrell-Wahba
method using the strains shown in
Table 3 of the fifth report

Strains Patterns (Types)
27 —+4+—+++—++—
A s s
43 +++—-F++—-———+——
44132 -ttt —+—+ B
61 +++—F+——++—+
70 et
86 +++—+++—++——
100 —t4+—F ==+
102 —tt—F+t——F+—F
157

FHt -ttt

(F4), N33, 87 (#5), FLMIT7TORS ¥ -
Nol04, 121, 129, 140, 16, 32 (F£4), Nl08 (K
6), F=4No106 > Hl 4 Hk : No107 (4D, NT9,
105 (3£6), 725 N1220% 6 ¥ : N159, 91, 26,
50, 153 (F6) &LLLLE5 A 4R EAVR LIS
2 — v, 3HEFoO L oN4s, 151, 55(F3,
5, 6), M6l, 37, 39 (%3, 6), Nl0l, 9,
56 (E4, 5, 6), MS80, 19, 93 GE4, 6), N
o4, 7, 36 (F4, 6), MNllo, 52, 83 (&5,
6) o 6%, 2B T AN, 185 (K3,
6), N4, 5 (F4), Nld6, 49 (&4, 6), N
29, 57 (325, 6), Nl39, 128, N90, 46, N
150, 137, No7l, 72, Ned5, 127 (PR3 6)
DI T, XHIWEDHBHRIT TR ENS -
Fig =Tt EREAERCEERS MO
HEFHE, EEENT 208 E T nTh L ERAVR
F46%E, FTUEE 5 W 1 R LT -V
BIFiT 7z o T

SERIR AR ¢ AR o BRI g e 42 < KT
Uiehsw 7o b 0178k, B oG AEEORE Y
FLCEENTE e -Teb D 3Bk (Nls: 1,
3, 9, Ml8: 8, 10, M43:3, 8, 9), &L
T L B EETHBITEE ThH - 7o T REBR < 121 £
W EIRETRETH - 7. FOMERIIET, 8Eit
Li-X 5y 8FIB1RE (L #kns 3T L 4MmiEF e
R, TE2TEE (2Fkni6 B ), 5 AI26Hk
(2 Beps 6 8% i 8 Bimik 53 < BUE), 108111
B (3RkA 8 Bl 135 < KUE), 9 AlloRk, 19
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Table 4. Patterns observed by Darrell-Wahba
method using the strains shown in
Table 4 of the fifth report

Table 5. Patterns observed by Darrell-Wahba
method using the strains shown in
Table 5 of the fifth report

Strains Patterns (Types)
6 s th——ddd—tt—t
4 5 ++——+++—+4+——
58 —+——+++—-+4+—+
123 =+ttt —+
135 +++—+++—++—+
42 ++—-++++——4—-—
62 ++—+++-—————
78 —+—++++—++—+
101 ottt —+
43 144 A ——t - —+
66 ++——+++—+++-
74 ++———F++—+++-
146 +t——F++—++++
152 Ft— =ttt
77 104
121 -t —t—-+—++——
129 140
80 +—F++—F+—++—-—
94 +—+—F+++—F++——
106 107 +++++++—F++——
109 +—-+-+-F+————-—
145 +—t—F———+++-
6 ——+—t++—++——
7 F—t—t++—++—
16 2 +—t—F—F—++——
24 Fo—— et ——f——
99 +++—+++——+—4 (BD

Bh, 3EUARR, 6B 24k (1#k THd 8K
), AT IERTH -t
ARECESCEFL L BIOHE  Bdfio 5 5 4
# A972) iz« o la BEE S CH—
BT U CREBIBI 2 M LT & 7. fE- TR,
M2 BRIC DV TZ S B 1 Bk X O 2 5
D5 la ML 2 REC S B 0 B in .
D&, S 2FEBNCF\ 545 TIL 3 E], #2588
BiowW ik 2 EoRGIpsThhio Ll s, L
Tz oBBEN T &b 2 EORE—
RAEROIENE R T > THB.

Gillies—Govan D4, 3[EEF L1 5480

Strains Patterns (Types)
9 +++++++—++—+
17 31 98 +++—+++—-—+—-+ (BD
N o+
33 Fh =ttt
126 +++—Ftt——t—— (B2)
154 +++—++++++—+
96 R e o e
97 -—++—+++——+——
76 +++—+++——+-++ (B3
87 R A
133 Ft+——t—t—4——
15 +———Ft+F+——4—+
10 ————— e N
122 e +——
151 +++—-++———+——
03 @ ———————— ++—
21 —_————t +—
2 +—
69 -ttt
75 T
142 ——t +4——
148 T —

5 HNl8, 29, 36, 63, 72, 87, 94, 99, 104,
123, 128, 136, 150D 13FRIC Ik SES e S FE MM
Ho, 27 (L&, TRUADLD) wizs3mon s
BH2ED SEx—VR—FL, N2, 4, 14, 17,
20, 21, 50, 52, 65, 75, 101, 102, 103, 1560014
iz Eblp <2 — v ic&EsH % variable type (V
T) THove. 2EFNID8ERD 5 4 F itk < 68
HWTREEO—F L bR, N5, 23, 27, 34,
37, 43, 46, 69, 78, 85, 96, 100, 108, 125, 126,
134, 144, 145, 151, 1590208kt VT Likm-4
BiEM e 2[EE ok 3 B0 B cHIE
L7zdREA: (NT) a0 L migil & &5t
TR TR L. B OS B LS
ShEHTIFETHE 1E 458 (N8 —11, 30,
31, 33, 38—42, 44, 45, 48, 51, 54—56, 58,
61, 62, 70, 86, 88, 89, 95 97—99, 104, 107,
112, 114, 127, 132, 133, 138, 143, 147, 149



Table 6. Patterns observed by Darrell-Wahba method using the strains shown
in Table 6 of the fifth report
Str. Patterns, Types Str. Patterns, Types Str. Patterns, Types
8+ttt 13 ————— o 52 —————— T
29 +H+—ttt—tt—+ 89 bttt
139 ++++++t—tttt 45—ttt 8 ++tt—————— -
20 F—ttFtbtt—— 95 +Ht—tti——t—t,Bl 1l ————tFt————+
108 +—F—+—t—tt—— 158 4+t—ttt——t——1B2 113 ————t— 0
37 Attt 19 A——thb—thtt 137 =ttt
53 +H——tt——t bt 63 +Ht—tHt—tt—t 155 +H+—tt———t—t
79 A+ttt 51 +f++—ttt——t—+,Bl 14 F————F———t——
1 Attt 134 +F+—ttfo—t—t,Bl 125 ——F——t—tt—
19 +—+t+—t—t 138 +++—++t——t—+,Bl 128+ttt
59 4=ttt 56 4ttt 159 ————————— e
90 Attt 114 A+ttt 57 ——m +—
93 +—t+t—t—tt—— 149 +++—+++——+—+,B1 61+t ——
130 +++—+++——+++B3 12 +4———f——t 83 —————— I
150 +—t—t———tt—— 18 ————— et L 9 ==
8 -ttt 36—ttt 124 —fm———
10 +++—t+t—tt—t 55 At —t———t—— 2% ————————— e
23—ttt 88 —++—tt———t—— 28 ————— fom ]
46 A=ttt = 89 +++—tt——tt—— 50 ————————— ==
40 +F+—ttt—tt—t 105 +++++++—tt—— 153 ————————— 4
N bttt 127 — et 141 ————— R
72 Attt 35 At bt
154, 155, 157, 158), 10%#! 208k (Ne.3, 29, 35, 3), M.l35, 146, 129, 107, 16 (E4), N30,

49, 53, 59, 63, 66,

74, 76, 84, 87, 123, 128,

130, 135, 136, 139, 146, 152),
7, 16, 24, 32, 36, 71,
121, 129, 137, 140, 150), IEEE4 6 #F (Ne.28
110, 122, 124, 142, 148), 5El r 6 F%& 5# (N
26, 64, 83, 91, 153, N72, 79, 94, 105, 106)
119 2 20/ % 3 # (N22, 111, 113, Nol3, 15,
141), 22F 28k (W18, 19), 1#:F>0 312 (N.
12) LAFIER L IBRE 3, 6, TOREAMIL
T8 Nb7) L7k,

Darrell—Wahba #:-cit, 3 [EEF L7548k 5
HNe156 (F3), Nodl, 65, 136, 123, 101, 66(F
4), M98 (F£5), Ned0, 36, 105 (£6) nllkfic
SE& B, Nl102 (R3), N2, 3, 74,
104, 94, 106, 99 (F4), M9, 33, 87 (FE5),
M53, 72, 49, 63, 127, 153 (F£6) OITHTIL3
Bl 5% 2 BOREN—F L, 7R 5265k EHIR .
STte. 2 [EEIG U #-88Fk TiINe38, 44, 132(

3ANTRE (N6,
77, 80, 90, 93, 109,

34, 51, 148(35), N139, 79, 11, 90, 93, 130,
10, 71, 138, 149, 159, 57, 26 (F£6) o 25fkic
— B LR R b, D 63k I A TH -
fo. BEOBE G—G ki oFHEMELED - 0IE
TEEAY e BERLH- T H Q9700 BK
EES (1972 a, b, 1973), [L4m (1977 11T-T
Ero X 5w 1 — 8 SRR T % B CHE T
3L, 3EFERBLIc54ERD 5 b iRk D@ N
2, 3, 4, 99 (E4), Nl7 (¥£5), N49(E6)
O 6 BER Nz 1Tk R e —B L e b, 32
— %A Ne102 (FE3), MNo.58, 62, 143, 74, 152,
104, 94, 106 (£4), N.9, 33, 87, 103(%5),
No53, 72, 63, 18, 127, 153 (356) m19¥k, %%
18RRI VT & feote. 2 [AFEIF L7c88/kD 5 H—HK
Lz d ot L E025k - N8, 112, 86 (£ 3), N5,
42, 144, 140, 109 (3£4), N3, 126 (3£5), N
158, 54, 134, 141 (£ 6) o k& inz iz 398k &
b, BARIA—FThH-7. B -8R
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Table 7. Relation between sero-types and pyocine types by Gillies-Govan method

t(;;gs 1 : 4 5 6 Sero-types Total
7 8 9 10 uc NA

1 2 1 4 17 2 9 1 9 45

3 17 17

5 5 5

6 4 1 5

10 1 14 1 3 1 20

11 2 1 3

22 1 1 2

29 2 1 3

31 1 1

uc 1 1

NT 1 1 2 6

vT 2 1 8 6 7 1 4 1 4 34

Total 9 4 1 26 2 27 31 10 11 4 17 142

No agglutination with anti 2 and anti 12 was seen among anti 1 through anti 10 and

anti 12 tested.
uc in G-G types :

to all antiserum tested.

——+~——++—, uc in serotypes : Agglutination was observed
by heat, anti8 and 10 ; 1, 3and 9; 3, 8and 9 from the top, NA : Nonagglutinable

Table 8. Relation between sero-types and pyocine types by Darrell-Wahba method

g;?s 1 3 Sero-types Total
4 5 6 7 8 9 10 uc

A 1 1
a 1 3 1 7
B 1 12 5 8 28
C 1 1
D 5 5
d 1 1
F 15 1 16
f 3 3
L 2 2
uc-1 2 2
uc-2 1 1
uc-3 2 2
uc—4 1 1
uc-5 1 1
NT 1 1 1 4
VT 6 3 1 4 14 16 4 10 3 6 67
Total 9 4 1 26 2 27 31 10 11 4 17 142

u-1:+—+—+++—, uc-2 :
ue-4 :+—+++—+—, uc-5 :

++—++++—, uc3 :

tt—t—t—,
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7z FTTBHE O W ELBHES RS TIRET S
L, BF28KE : No38, 48, 112, 156, 44, 132, 86,
102 (£ 3), M135, 99(3£4), Nl7, 31, 98, 30,
34, 51, 126(%5), M.ll, 130, 10, 40, 158, 63,
54, 134, 138, 149, 127 (£6), FHII6H : N.2,
3, 41, 65, 136, 4, 5, 58, 143, 144, 66, 74,
146 (3%4), N33, 87 (&5), N49 (F6), akl
7H#E : No101, 106, 107 (F4), N.9 (FE5), N
139, 79, 105(%6), D5 : Nl104, 129, 140,
109, 16(34), JEpEE 4 F : No103(3E5), Nls9,
57, 26 (36), f ® 3k : M123, 152 (F4), N
53 (F6), & 28k LA : No153, 141 (F6), uc
— 1 :Ne94 (3%4), No36 (56), uc— 3 : N71,
72 (6), &1k AR :Nb2 (F24), CH : N
90 (F£6), dT : Nl18 (E6), uc— 2 : Nod2 (F
4), uc—4 : No.93 (6), uc—5 :N.148 (G
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Table 9. Relation between two pyocine types
g]_p\g,s : G-G types Total
1 3 5 6 10 11 22 29 31 uc NT VT
A 1
a 2 3
B 19 3 6 28
C 1 1
D 1 4 5
d 1 1
F 4 7 5 16
f 3 3
L 1 1 2
uc-1 1 1 2
uc—2 1 1
uc-3 1 1 2
uc—4 1 1
uc—5 1 1
NT 1 1 2 4
1 2 1 5 20 67

VT 17 9 3 6 3

Total 45 17 5 5 20 3

2 3 1 1 6 34 142
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