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Fig.2  Electron micrograph of three phages ®HAU7 ®HAU9 and
DHAUIL.
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Fig.1  Enzyme banding of three phage DNAs. Lane 2 3 and 4 are the 2.4 pH
banding patterns of three phages DNA digested with Puu [[ = ®PHAU7 40027
OHAU9 ®HAUIL  respectively. Lane 6 7 and 8 are the banding pH
patterns of three pha.lges DNA digested with Sal | CDH.AU7 DHAU9 pH DNB oh
@HAU11  respectively. Lane 1 and 5 are the banding patterns of
®HAU3 ° DNA digested with Poull and Sall respectively. Phage A DNA
digested with Hind [l M; and 1kb ladder M, were used as size DHAU7 pH 6~12
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DNA Mg*  10mmol/L
Table 1 Effects of Ca?*  on plaque formation on Micromonospora sp. 40027

c Ca+ Titer x 105 PFU/mL ¢ Ca+ Titer x 105 PFU/mL
/ mmol/. ®HAUI1 ~ ®HAU7 PHALY ||/ mmol/L DHAU7 DHAUY DHAU11
0 9 12 6 24 102 22 19
8 82 16 10 32 110 28 25
16 98 21 14 40 93 25 17
2 Mg*

DNA Ca*  8mmol/L
Table 2 Effects of Mg*  on plaque formation on Micromonospora sp. 40027

¢ M2+ Titer_x 105 PFU /mL, ¢ M2+ Titer_x 105 PFU /ml,
/ mmol/L QHAU7 _ @HAUY _ QHAUIL |/ mmol/L  ®HAU7 _ HAL9  QHAUII
0 95 12 5 30 118 35 27
10 109 21 8 4 110 28 2%
2 111 25 20
2.7
DNA
DNA
3
% DNA
DNA
3 DNA
DNA
DNA
60kb 58kb  55kb
3 OHAU7 ®HAU9 ®HAU11 DNA

Table 3 Restriction enzymes analysis of phage PHAU7 ®HAU9
and ®HAU11 DNA

Restriction Number of fragments
enzymes DHAU7 DHAU9 PHAUL1
EcoR 1 =5 =10 =3
Cla 1 =12 =12 =11
BamH | =19 =15 =14
Bl Il =13 =16 =12
Sal 1 =33 =30 =34
Poull =21 =24 =16
Genome size/kb 60 58 55

Phage DNAs was treated with T4 DNA ligase then separated on PFGE.
The ladder of multimers of three phage DNAs Lane 1 ®HAU7 Lane 2
®HAU9 Lane 3 ®HAUI1 on PFGE indicated that three phage DNAs
contain cos ends. Lane M; and M, are Strptomyces phage ®HAU3  DNA

ca. 51kb and Micromonospora phage ®HAUS ° DNA ca. 42.5kb
as size standard respectively. The run time was 15.5h at 6Vem™! with a
5-60s switch time at an included angle of 120.

2.8
4
40027 A-M-01 $HAU9
OHAUI1 Micromonospora
purprea
40027
A-M-01

4
Table 4 The host range of three phages

. Plaque formation
Strains Source

PHAU7 PHAU9 PHAUILL

Streptomyces citrofluorescens - - -

H. Schrempf
John Innes Centre
John Innes Centre
Stored in this lab

Streptomyces coelicolor A3 2 - - -
Streptomyces coelicolo J1501 - - -
Streptomyces lividans 7ZX1 - - -

Streptomyces vinacaus - - - H. Schrempf
Amycolatopsis mediterranei - - - John Innes Centre
Nocardia erythropolis - - - H. Schrempf
Nocardia ruber - - - H. Schrempf
Nocardia AO16 - - - Stored in this lab
Nocardia A-N-01 - - - Stored in this lab
Micromonospora sp . 40027 + + Shanghai Institute of

Pharmaceutical Industry
Stored in this lab
Stored in this lab

H. Schrempf
John Innes Centre

Micromonospora chalcea AO15 - - -

+

Micromonospora A-M-01 +
Micromonospora purpurea - + +

Micromonospora rosea A2000 - - -

3

Ccos
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Studies on the isolation and biological characterization of actinophages infecting
Micromonospora sp. 40027
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Abstract Three actinophages ®HAU7 ®HAU9 and ®PHAUI1 were isolated from soil using Micromonospora sp . 40027
as a indicator strain. Three phages showed very narrow host-ranges. Three phages could infect both Micromonospora sp .
40027 and Micromonospora A-M-01 ®HAU9 and ®PHAU11 could also form plaques on Micromonospora purprea . All of
the three phage particles have the hexagonal heads and tails the plaque formation of three phages on Micromonospora sp .
40027 were best on DNA medium with addition of 32mM Ca’* and 30mM Mg’* ®HAU7 was stable at pH 6 ~ 12 and
other phages were stable at pH 6 ~ 10 the suitable incubation temperature for the propagation of three phages was
between 28°C ~37°C 53% of ®HAU7 remained viable and none of other phages was alive when they were incubated at
60°C for 30min. Restriction digestion analysis of genomes of three phages indicated that they were all double-stranded
DNA with cohesive ends their genome size are ca. 60 kb 58 kb and 55kb respectively.
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