Btk B B3R 24 (2): 142148, 1984

Acta Microbiologice Sinica

3 CIT R B A B O B R0 £

BEh AIRR

& #

(HETEFHZEWAN.HE) (THEIZEHEMEE)

MEABEESET 3 A BOBRFERAER KD, A 13 KEREE0E, 20
FiehRIRY, T 51 BRREER S 96N MR, 11 A MR . LRSI AN EM, EE—
Tk BRE, WRNESE, SRE, o8 MRl 1% 13 SR sEs X 3 &

B2k, BAFHAARLAENSEHNKRE, RBLTHSEE, BT REREH. I
BEET AR s 8L PR IREEX. BERBRHEET ¢ 2,

B4k, B RAAENLENERE, ETIREMN. OF¥AECE. BHE

HESRT ¢, ol f1 ¢l K,

R . REAABLIENERE, TREHMLETIRIEN. MEFHETD,EF
B, BAHREMER. BRBEERT oIl i1 ¢l X,

KEF R FTRERME AR

AT HEPITIRER R R &7 TS
oy Ew Bk RiEs iy, FEL0HE
HEsH EARBERENBRTFBERAE
(Citrobacter freundii WE Bk oI, HII HI HIIT
=B, AxRiEeinydsEril
.

v 7

(—) BARE

Bafb iRt 107 piu/ml pyBEEEIKIE
¥, HpH 6.5 2% BBEHMHATRAEE, RS
£ JEM-100 CX Rl g H AT )T HE,

(=) nXPHAR

2 B AR A B I S T 5 K 3594% Adams
B“Jﬁ&rzlo

(B) —B& kA%

¥ Adams PFEN #TRB. HEE—%
LR HRER

() oKl R ELRE

EREEEFR EXEE, B Er5 R R
X, FEMNERESEN 1%,

(H) BeEXRER

LARTERE: MEKERA pH 7.4 B

BWRE 10°pfu/ml, HERE, S5 1nl, HHE
AR R 10 4860 70°C B RFEE
il B i S 3L B ZE VK K 7 i )L B 0. 1md RN
ERERITH.

2. pH BEHRE: 2RITELEEREHE
B AR 6.

TR RIRE . FOCHERS ],

b *
(=) BERE
13 R0t B AR AR IR AR E P 506 3

BB Do
B—%, B 198 4 Btk AIBAHE
#, A% (E12 55—60nm), B (140
nm), 525 i, T St
2K, 33,42, 49, 53 MUk, kiR
AREAAE, EEHR, BaAK (110 x 80
nm), BEIpHEEZ, K 130 am, 7 R
AXF 198247 A 13 HiggE,
RITEEELHEHRF RS, Fas s,
HiRERZBHEHER SR EH I EEREER

REMWEHERR; AFHSFERHSENES2LRT
ﬁ;’ﬁltt—#&iEo

© RERFRMEDHRAATHKSHES nttp

journals. im. ac. cn



2 8

BERS: BPEFERBENRENEDTERE 143

W REERERE, MRS LEEA
B Emi RN RS

= H 40.,41,64,75,65,67.72
t#k, ABUTEMEF M ARTEREN
AR A MARANREE, B 1-15 B
HiiB R B AR 72 Ak, FBHRR
INERHUEE AN, HE2 65—80mm, B K
(115—125nm), FK¥uEX, BT MAHD
20k 30 -3 SlNE P gb = A ER N 2
ER, 67 M7 BN SR EAAILE
WHRBER. XEFEH TE#HIHNE
i

(=) mEbHkR

F A FHEE S EDRARE D
MEEARMAKE (PRRARHEER
o EEBLEATIM FERR KR
BERTEaRNIEE,

DBHEEANIEKAGKS) 58E
KO EETFWHK, EAAE—LHKE
RIE. 24 41 F174, BERNKES, &S
ik 1490, FZEMKEHRS, 200 L
A, {H 67 F1 72 iR R IR, 13 BRRf B
i & vkne R e K, DIREdk
5 EH K 2 H V) PR B i 2 7]
FUMAEFHERE, JHEEESKMEK ZHA
FIRS Lo 13 BRI B K 2 (AR M {5 %4
REELFE 1, B 90, 64, 75 ZHRIBRER
&, ER—mER LN K —HEE
KA —AmarmEDR, mEHY 3, 4,
5.6 & RFERE, MER 9.10.11 B EFEE,
AR 1 A MER RN 6 A IERH. A
BE>iH, D. E.F 8xh, BHHKEM
%o MBE¥XDREEXES FMERER—
o

51 MRREBE AR NEMESY B X E %
BRILZE 2—4, o] MK 14 ¥k, S5IB
F1.2,3, 4 B, oI BIEEEEK 24 £k,
SEIET S 7.8 8, Hit 7 BIXFR#E

MEEEXENZER DN 72 P 7b, 7a 3
3 MMBHNERESXB R AN &K,
7b (L% 64 (Ra)RYH M 78 35 Bl AR B o
HIIT REEEE MR 13 BE, D HET 6,9, 10,11
B, BH 2 AL, NETMER Fo 51
BSOS RS 13 VSR — .

(Z) —R&ERRE

W8 13 B EANBRATNES R
BE (K5, BEAF--ENAERER
EENBRIBEE,RF 12 0% H4E
PRREEERINTE 16—26 bz, AN
E-BONE_RXNBEEREFRE
AN, B = AW B AR I R R B PR R
PR 72 ShERER RO, HohDInkEafRRR 75 /)
SEERHREREA N 112,

(@) BHILEWE

HNEEE R L ABA L EHEN
ARSI ERE:

1. WHMEER 3—6mm, ELERE,D
LB, A — B RE BB, i ik vk 19,

2. B ER 3mm, B, H5EF,
TR R BR 44,

IMERER 1.5—3mm, ELEHE,
FhA—R B ISR 75,

4 BEEEBO0S—L5mm, FEH, B
5 RESF, T fh B RRIE BRI

(R) BAAEHED

1RE: BEAE-LME I
BERHBIE R, 10 2B XEREXD
68-—72°C, %5 70°CRLH 10 e, 5k 82—
100%, 5= B H0ME B AR EL 3R TN 4 , bR B
¥k 65 41,10 8 KIERE 75—80°C,
2 70°C 4hFE 10 5 PRTE 57 —64% , IR
0 aMENELEFE.

2. pH: pH 7F 4—10, KRB HEESILL
BEE. £ pH3.0 4 1/, WREK
MW FE, EPLUEENEZLNEREE
FLOBER, £ pH30 L 1 /WKE, v

© hERZRMENMRITATIBEMIES http://journals. im. ac

cn



144 oo ®Bm % M 24 %
XD LESEEFORERAXE
Table | Serological relatedness among 13 strains of bacteriophages
=3 w | O B OB & L @
Ford 2 ) anti-phage sera
EEimE K2
SE|SE|E o | |3 || a0 |53 |0 |61 | 75 | e 65 |67 | 72
A i 19 | 100 0 g 0 0 ¢ 0 0 0 G 0 0 0
B 2 44 51 100 0 0 0 0 0 0 0 0 0
C 3 33 { 0 | 100 33 28 26 0 0 i 0 0 0 ¢
o1 4 42 0 0 31 100 25 19 0 0 0 0 0 0 0
C 5 49 1] 0 5 6 | 100 22 0 0 0 ¢ 0 0 g
C 6 53 0 0 4 4 2] 100 2 0 0 i} 0 0 o
D 7 40 0 0 0 0 0 0 | 100 83 71 5 (i 13 17
D 7 64 0 0 0 ] 0 0 45 100 69 0 0 7 12
D 7 75 0 0 0 0 0 0 920 §0 1 100 y 0 9 17
E 8 41 0 0 0 0 0 0 3 6 3 {00 @ g 18
F 9 65 0 & 0 0 0 0 0 0 3 ¢ | 100 18 27
F 10 67 0 0 ¢ 0 0 ¢ 2 3 4 0 6 | 100 33
F Il 72 0 0 & L 0 0 2 5 4 & 20 | I0O
®2 Sl 2N THIRNEIREE
Table 2 Serological relatedness of phage group ¢l
w B % Ll W
0 & & m # & B ek 2 anti-phage sera
phages
SCTOETOUTS | serotypes 19(62) #4(5a) 337 42(6b)
A 1 19(6a), I9(6b), 42(Ba) 52100 0 0 0
B 2 44{9a), 44(%b) 5—11 100--136 t] 0
C 3 23(7), 19(8) 42(7) 0 0 100—129 31--48
42(6b), 42{6c), 42(10> - _
c 4 181033, 19(103 78(106) 0 0 28—39 #1—100
%3 HI A Wfh et WeEEXE
Table 3 Serological relatedness of phage group @Il
W i R B 78
ik §id miHR 4 ﬁh *® B S anti-phage sera
SCOroUps | Serotypes phages 40(8a) [75(12a) | 64(8a) |41(10a) [ 49(10a)
40(8a), 40(6), 40(9), ;
D 7a 36(8). 75¢7), 75(122) 54—120 |[61—115 (99—132 [ 0—6 0
40012), 4011, 40(7).
64(7), 64(8), 64(9),
D 7b 64(10), 64C11), 64¢12). 35—67 ; 28—57.69—129 0 !
47(12a), 47(10a), 49(12)
E 8 41(10a), 41(8), 41(7) 3—4 6—7 2—9 [95—10C 0
c 5 47(8), 49(10c) 49(6) 0 0 0 67—103
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Table 4 Serological relatedness of phage group ¢IIL
= WOoE % o m
i ¥ & m & & wOW %K S anti-phage sera
" serogroups serotypes phages 7207 67(12a) 65(9b) 53(6)
; 72(7bY, 36(10b), 36(5b), _ _
b3 11 70(9). 67¢10a}, 69¢12) §5—115 16—27 4—3¢ 0
F 1 67(12a) 18 igo & 9
¥ 9 65(9b), 65(12a) 27--32 24—128 95--100 Q
3 300100, 36(12b) i14—129 §8—145 54—108 )
C 6 53(6), 72(7a) 0 0 i 49100
x5 w@tn—gERRRedRL N K 4
Table 5 Oane step growth assay and the K value of antisera of phages
bz EEERS NP K (& BRI SEARRINE
morphological
pattern phages K value of antisera jlatent period (minutes)! burst size
1 9 74 12 26
1 44 41 12 27
2 33 1490 26 10
2 42 1180 26 29
2 49 354 26 33
2 53 420 23 32
3 40 135 22 82
3 64 196 20 56
3 75 192 16 112
3 41 176 26 54
3 65 175 20 52
3 67 51 12 104
3 72 46 20 32
10—24% 271G ; MM EIKRFERY ot N
s 7
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%5 FHE pH WHMEEFIHER
Tabte 6 The effect of pH values on phages
o | 4| 13| 2 ] 9 l s3 | 40 | 64 | 75 | 4 | 65 | 67 | 72
pH
(MEE R £ % survival 9% of phage)
3.0 6.5 0.6 10 12 22 24 3 0 0.5 0.5 2 0.2 0
4.0 73 63 76 96 79 &9 106 51 96 74 73 73 70
5.0 87 80 91 96 95 81 108 86 103 80 g4 82 84
6.0 161 88 100 94 90 85 109 2 114 83 86 95 100
7.0 oo | 100 100 100 100 100 100 100 100 100 100 | 100 100
8.0 102 85 87 83 93 93 96 104 97 104 76 | 104 85
9.0 76 82 70 72 106 88 95 87 92 97 93 102 99
10.0 95 76 81 B9 &9 73 103 g5 102 76 87 82 81
27T FRRBHENFEERNHER
Table 7 Effect of sodium citrate on phages
LW 19 44 32 42 49 53 40 64 75 11 65 67 72
Sodium citrate
(%) (B iR survival ¢ of phages)
G 100 | 100 100 100 100 100 106 180 100 100 [co 100 100
0.25 95.5 77.2t 98.4 99.8[ 103 94,41 §90.2| 93.41 94.2| 96.i 94.1f 94.51 45.8
0.5 9751 74.6] 99.3| 96.7| 99.4] 91.7] 85.5) 64.5| 98.4 32.2| 86.0| 87.2 25.2
1.0 102 73.1] 95.7 94.9] 101 99.0| 40.4] 15.6] 80.00 6.3 76.0( 48.0p 5.7
2.0 103 71.2] 90.3] 71.§ 103 61.3 © 0 ¢ 0 0 0 0
4.0 103 66.0] 92.5 U 73.4 0 0 i ¢ G 0 0 0
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BIOLOGICAL CHARACTERISTICS OF THE BACTERIOPHA-
GES OF CITROBACTER FREUNDII

Pan Ruonan Wang Jianmin

(Nanchang Insticute of Medical Science, Nanchang)

He Xiaoging

(Sanitary and Anti-epidemic Station of Jiangxi, Nanchang)

Fifty-one strains of bacteriophages of
Citrobacter freundii can be divided into 6
serogroups and 11 serotypes by serological
neutralization assay. Thirteen phage strains
belong to thtee lyso-pattern groups in this
genus by their serological assay. They also
can be classified to 3 groups by theit mor-
phological observation under the electron mi-
croscope, one step growth experiment, pla-
que morphology, heat inactivation, effect of
pH and sodium citrate test.

Group I includes two phages, having a
hexangular heah with axial symmetry, 55—
60nm in diameter and a flexible tail, 140nm
long. This group belogs to two serogroups,
i.e. A and B, and includes in the family S¢y-
loviridae. Some relatedness between these
two serogroups was also revealed. Their la-
tant period and burst size were assayed by
one step growth experiment to be 12 minu-
tes and 26—27, respectively. The large pla-
que forming phages are sensitive to heat and
pH treatment at pH 3, but stable in the trea-
tment with 29 sodium citrate. Their lyso-
patterns includes I in the Citrobacter.

Group II includes four phages, having
a protruding hexangular head, 110X 80 nm
in size, with a contractible complex tail, 130

nm long. This group belongs to Myowziridae,
serogroup C, their latent period and burst
size being 23—26 minutes and 10—353, res-
pectively. The small plaque forming phages
are sensitive to heat and not very sensitive
to pH 3 treatment, but stable in 2% sodium
citrate. Their lyso-patterns includes ¢I, SII
and ¢ III in the genus Cifobacter, respecti-
vely,

Group 11T includes three phages, having
a hexangular head, 65—80 nm in diameter
with a contractible complex tail, 115—125
nm long. These phages belong to serogroups
D, E and F, respectively and might be inclu-
ded in the familvy Myoviridae.

Less relatedness appeared between these
serogroups. Their latent petiod and burst size
are 19—26 minutes and 32—104, respecti-
vely. These phages form small plaques. But
plaques of middle size are formed bwv strain
75 in this group with different latent period
{16 min) and burst size (112).

They are not sensitive to heat, expect
strain 65, but sensitive to pH 3 and 2% so-
dium citrate treatments. Their lyso-patterns
are included in¢ II and oIII.

Key words
Citrobacter freundii; Bacteriophage

© FERZFEMEMIHRAMTIKEWERD http

journals. im. ac. cn



